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Do you know how far these people will go to protect their intellectual property?

1. INTRODUCTION

3D printing - additive manufacturing - has a long his-
tory of evolution and development.? In its amicus brief
to the Supreme Court of the United States in the Apple v.
Samsung litigation, Public Knowledge provides a useful
summary and outline of the field of 3D printing: ‘Gen-
erally speaking, 3D printing is a set of technologies for
using computer-controlled machinery to manufacture
parts or devices.® Public Knowledge highlighted the med-
ical applications of 3D printing: ‘Personalized medical
implants and prosthetics can be custom-made to fit indi-
vidual patients’* An important subsector of 3D printing
has been the health applications - including medical 3D
printing, bioprinting, and dental 3D printing.

In a 2014 survey, C. Lee Ventola provides a useful clas-
sification of medical 3D printing: ‘Medical uses for 3D
printing, both actual and potential, can be organized into
several broad categories, including: tissue and organ fab-
rication; creation of customized prosthetics, implants,
and anatomical models; and pharmaceutical research
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regarding drug dosage forms, delivery, and discovery’®
The researcher considers the future of the technology:
‘3D printing has become a useful and potentially trans-
formative tool in a number of different fields, including
medicine.® Ventola predicted further growth in the field:
‘3D printing is expected to play an important role in the
trend toward personalized medicine, through its use in
customizing nutritional products, organs, and drugs.”

As the technology has matured, it has become appar-
ent that 3D printing has a number of health applications
in respect of medicine, biotechnology, pharmacology,
and dentistry. Richard d’Aveni observes that ‘a signifi-
cant amount of [additive manufacturing] development
has come from the medical industry’.? He observes: ‘Bio-
printing is already being used to create tissues for use in
drug testing and pathology experiments, skin cells for
use in grafts and repairs, and living materials for other
applications.” Lucas Osborn has commented that ‘the
medical community was an early adopter of 3D printing
technology’, and ‘established products like customized
hearing aid shells, dental products, and prosthetics have
been 3D printed for years’ "

There is a growing literature in respect of intellectual
property, regulation, and 3D printing. Such work touches
upon the sub-fields of medical 3D printing, bioprinting,
and dental 3D printing. In his book on the Maker Move-
ment, Makers, Chris Anderson considers the evolution
of 3D printing, and has a short chapter at the end, deal-
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ing with the emergence of DIY Biology."" He speculated:
‘What happens when the tools get powerful enough to
extend to biology and genetics?.'> Mark Lemley draws
comparisons between 3D printing and other genera-
tive technologies such as synthetic biology.” He envis-
ages: ‘Combine these four developments—the Internet,
3D printing, robotics, and synthetic biology— and it is
entirely plausible to envision a not-too-distant world in
which most things that people want can be downloaded
and created on site for very little money—essentially
the cost of raw materials."* In his book The Zero Mar-
ginal Cost Society, Jeremy Rifkin considers 3D printing,
and patient-centred care." He envisages a revolution in
the provision of healthcare. Angela Daly compares and
contrasts the regulatory regimes for the EU and United
States in respect of medical 3D printing." Jasper Tran
has directly addressed some of the regulatory dilemmas
in respect of bioprinting.'” Nicole Syzdek suggests that
there will be a progressive accommodation of 3D print-
ing within patent law."® James Griffin and his collabora-
tors have considered the emergence of 4D printing and
its implications for healthcare, amongst other sectors."’
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of bioprinting — most notably, Organovo and Cellink. It
examines the intellectual property portfolios of these
companies, and the licensing arrangements in respect of
their technology, as well as litigation. This article follows
a similar approach to that of Sally Smith Hughes - who
conducted a case study of Genentech.? It is a scientific
history in the manner of Paul Rabinow.” It engages an
in-depth case study of patent litigation in respect of bio-
printing - following the example of Jorge Contreras who
provided an in-depth case study of gene patent litigation
involving Myriad Genetics.* This study is an extension of
past research on landmark intellectual property cases.®'
This work is part of a large genre of legal writing - which
engages in storytelling of narratives about watershed
litigation.*

This article has several parts. Part 2 will chart the land-
scape for patents in respect of bioprinting. This data anal-
ysis will look at the databases of the World Intellectual
Property Organization (WIPO), IP Australia, the United
States Patent and Trademark Office (USPTO), the United
Kingdom Intellectual Property Office (UKIPO), the Euro-
pean Patent Office (EPO), and the Japanese Patent Office
(JPO). The study will seek to illuminate patent trends in
the field. Moreover, it will seek to analyse patent thickets
and white spaces in the field of bioprinting. This will be
of considerable importance in determining the freedom
to operate for researchers and scientists working in the
field. Part 3 considers questions of patent infringement
and enforcement. In particular, it analyses the conflict
between United States company Organovo and Swedish
company Cellink (now part of the BICO corporate group)
over bioprinting patents. 3D printing and bioprinting
also raises larger questions about the nature of patent
infringement, and the role and scope of patent excep-
tions. Part 4 looks at patent defences, exceptions, and
limitations - such as the defence of experimental use -
and their application in the context of 3D printing and
bioprinting. There has been interest in public licensing,
research exchanges, patent pools, in respect of bioprint-
ing. There has also been discussion of compulsory licens-
ing, Crown Use, and government acquisition. The con-
clusion considers the issues raised under patent law by
bioprinting. It also notes secondary forms of intellectual

28 Sally Smith Hughes, Genentech: The Beginnings of Biotech, Chicago:
University of Chicago Press, 2011.

29 Paul Rabinow, Making PCR: A Story of Biotechnology, Chicago: The Uni-
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31 Seth Shulman, Owning the Future, Boston: Houghton Mifflin, 1999; Jane
Ginsburg, and Rochelle Cooper Dreyfuss, Intellectual Property Stories.
New York: Thomson/West, 2006, and Andrew Kenyon, Megan Rich-
ardson, and Sam Ricketson (eds). Landmarks in Australian Intellectual
Property Law. Cambridge: Cambridge University Press, 2009.
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property protection - such as trade marks, trade secrets,
and copyright protection. The conclusion considers the
inter-relationship between intellectual property and reg-
ulation in the context of bioprinting.

It should be noted that scope of this article is limited
to patent law and bioprinting. A number of topics are
beyond the circumference of this article due to space con-
siderations - given the expanding literature in the field.
The topic of patentable subject matter in the context of
3D printing and bioprinting deserves separate consider-
ation (especially given the growing policy debate around
the topic). The author hopes to consider how other forms
of intellectual property (such as copyright law, trade mark
law, and database protection) impinge upon the bioprint-
ing in the future. There is scope for further work in the
future on open source bioprinting projects; the regulation
of bioprinting; and product liability in the fields of med-
ical 3D printing and bioprinting.

2. BIOPRINTING PATENT LANDSCAPES

To begin with, this article charts the patent landscapes in
respect of 3D printing generally, and bioprinting in par-
ticular. In particular, it will focus upon the patent land-
scapes of 3D printing and bioprinting, which have been
mapped by the World Intellectual Property Organiza-
tion (WIPO), the United States Patent and Trademark
Office (USPTO), the United Kingdom Intellectual Prop-
erty Office (UKIPO), the European Patent Office (EPO),
and IP Australia. The study will seek to illuminate patent
trends in the field. Moreover, it will seek to analyse patent
thickets and white spaces in the field of bioprinting. This
will be of considerable importance in determining the
freedom to operate for researchers and scientists working
in the field.

As Peter Drahos has observed, it is useful to analyse
the workings of patent offices, and how they deal with
the governance of new technologies and forms of knowl-
edge.® Historically, patent offices have struggled to adapt
to the examination of new technology fields - such as
information technology, business methods, biotechnol-
ogy, and nanotechnology in the past.* As a result, patent
officers have sought to recruit specialised examiners, and
have established cross-disciplinary patent examination
teams to deal with new fields of technology. Patent offices
have also invested heavily in information technology and
Big Data to better map new fields of knowledge. WIPO
and key patent offices around the world have sought to
proactively engage with some of the new developments
in respect of 3D printing and additive manufacturing -

33 Peter Drahos, The Global Governance of Knowledge: Patent Offices and
their Clients, Cambridge: Cambridge University, 2010.

34 Alison McLennan and Matthew Rimmer, 'Cosmo, Cosmolino: Patent
Law and Nanotechnology’ in Matthew Rimmer and Alison McLennan
(ed.), Intellectual Property and Emerging Technologies: The New Biology,
Cheltenham (UK) and Northampton (Mass.): Edward Elgar, 2012,
255-290.
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and key subsectors, such as medical bioprinting and
bioprinting.

A. World Intellectual Property Organization

In 2013, the then Director-General of WIPO, Francis
Gurry, highlighted the transformative power of new devel-
opments in the life sciences: ‘The next developments in
the life sciences, for instance, could transform our lives.*
He predicted: ‘Information technology, molecular biol-
ogy, regenerative medicine, and even technologies such
as 3D printing are coming together in and around the life
sciences to generate extraordinary potential.*

WIPO has been undertaking data analytical work in
respect of emerging technologies - including 3D print-
ing.*” The WIPO undertook patent analysis in respect of
innovations with future breakthrough potential - includ-
ing 3D printing. WIPO highlights that 3D printing raised
significant issues in respect of enforcement: ‘The per-
sonal 3D printing market segment raises new challenges
to the IP system, especially with regard to how to enforce
existing IP rights.*® The main focus of this report was on
personal 3D printing. There was also a strong accent upon
industrial 3D printing. There was not a strong focus on
medical 3D printing or bioprinting in this report.

B. United States Patent and Trademark Office
(USPTO)

The United States Patent and Trademark Office (USPTO)
has sought to engage with 3D printing and bioprinting.
Much like it did with the hybrid field of nanotechnology,*
the USPTO established an inter-disciplinary team of
patent examiners to focus on the examination of pat-
ent applications in the fields of 3D printing and additive
manufacturing. There was also activity by public interest
groups who would crowdsource prior art data in order
to challenge the validity of patents, and the breadth and
scope of their claims.

Obama administration USPTO Director Michelle K.
Lee gave a presentation at the Microsoft Tech Lab, high-
lighting the relationship between intellectual property
and 3D printing.*® She maintained that 3D printing, or

35 Francis Gurry, ‘Creativity - The Next Generation’, World Intellectual
Property Day, 26 April 2013, https://www.wipo.int/ip-outreach/en/
ipday/2013/dg_message.html
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Innovation and Economic Growth, Geneva: World Intellectual Property
Organization, 2015 https://www.wipo.int/publications/en/details.
jsp?id=3995
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39 Alison McLennan and Matthew Rimmer, "Cosmo, Cosmolino: Patent
Law and Nanotechnology’ in Matthew Rimmer and Alison McLennan
(ed.), Intellectual Property and Emerging Technologies: The New Biology,
Cheltenham (UK) and Northampton (Mass.): Edward Elgar, 2012,
255-290.

40 Michelle K. Lee, 'Remarks at Microsoft Tech Lab’, United
States Patent and Trademark Office, Washington DC, 30 Sep-
tember 2015, https://www.uspto.gov/about-us/news-updates/
remarks-director-michelle-k-lee-microsoft-tech-lab

additive manufacturing as we call it at the USPTO, [is] a
rising industry directly correlated with the role of patents
driving innovation.*' Lee paid tribute to the pioneers of
3D printing - such as Charles Hull. She was particularly
interested in the future applications of 3D printing - par-
ticularly in the field of medicine and health: ‘There are
life-changing products being quickly and easily produced
to the exact specifications needed, such as revolutionary
prosthetics’. “ She highlighted the Marvel Star presenting
aprostheticarm made bya college student toa child: ‘Some
of you may have seen the viral video of Robert Downey,
Jr., presenting a seven-year-old boy with a prosthetic arm
that looked just like a piece of his armored suit in the Iron
Man and Avengers movies.*® Lee highlighted the role
of 3D printing and additive manufacturing in boosting
innovation and ‘changing lives’ She observed: “To give you
an idea of that potential, the USPTO has received about
1,700 applications per year over the last five years in the
field of additive material technologies; and in hundreds
of different patent classification areas, due to the varying
types of end products that can be manufactured with this
technology’* Lee concluded: ‘So additive manufacturing,
fueled by the promise of intellectual property protection,
is taking off, and as we’ve seen it’s having a positive impact
on people’s lives and the economy.*

The USPTO has participated as an exhibitor in events,
such as the World Maker Faire in New York in 2014,
and other Maker Faires around the United States.* The
USPTO stressed: ‘These are opportunities to provide IP
education to exhibitors and attendees who are creating,
inventing, and innovating every day but who may not
know if what they are creating can be protected.*’

The USPTO conducted an Additive Manufacturing
Partnership meeting in 2016 to seek opinions from vari-
ous stakeholders and participants.“®

The USPTO hosted a public conference on intellectual
property and 3D printing in 2016 at its headquarters at
Alexandria, Virginia.”” The USPTO noted: ‘3D printing is
used in the fields of jewelry, footwear, architecture, engi-
neering and construction, automotive, aerospace, dental
and medical industries, education, geographic infor-
mation systems, civil engineering, and many others.*

41 Ibid.
42 Ibid.
43 Ibid.
44 Ibid.
45 Ibid.

46 Elizabeth Dougherty, ‘Making Innovation Fun and Faire’, Inven-
tors Eye, United States Patent and Trademark Office, https://www.
uspto.gov/learning-and-resources/newsletter/inventors-eye/
making-innovation-fun-and-faire

47 Ibid.
48  United States Patent and Trademark Office, 'USPTO Additive Manu-

facturing Partnership Meeting’, 18 May 2016, https://www.uspto.gov/
about-us/events/uspto-additive-manufacturing-partnership-meeting

49 United States Patent and Trademark Office, ‘Legal and Policy Consid-
erations of IP in 3D Printing’, Conference, Arlington, Virginia, 28 July
2016, https://www.uspto.gov/learning-and-resources/ip-policy/
uspto-ip-and-3d-printing-conference
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Reflecting on the event, Shira Perlmutter discussed the
legal challenges of intellectual property and 3D print-
ing.5' She observed that ‘the USPTO is well aware of the
growth of the 3D printing industry: in 2015, there were
23 times more patent applications filed for 3D printing
technologies than in 2010." *2 Perlmutter also noted that
‘Similar growth was seen on the trademarks side, with
filings having grown by more than 300 percent over the
same period.* Indeed, in ‘2016 alone, there have been 425
new trademark applications filed for 3D printing-related
goods and services’.**

Perlmutter highlighted concerns about intellectual
property infringement: ‘Participants discussed how
the explosion of 3D printing technologies may eventu-
ally place intellectual property rights at a greater risk of
infringement from a widening base of infringers’.*® She
commented: ‘Improvements in additive manufacturing
technologies suggest that, in the not-too-distant future,
copies of protected products may be easier than ever for
anyone to make.*® Perlmutter observed: ‘The best way
to respond to rapid technological change is to collabo-
rate—not just with colleagues, but with those working
across disciplines.®” She concluded that the gathering was
intended to encourage collaborative thought and action.

In 2017, the USPTO highlighted the growth of 3D
printing in intellectual property filings.*® The institu-
tion observed: ‘The (USPTO) received over 8,000 patent
applications last year alone in the field of additive mate-
rial technologies.*® The USPTO noted: ‘These represent
a range of products - from household items to prosthet-
ics - that are being manufactured with 3D printing and
are having a positive impact on people’s lives and the
economy’.®® The USPTO specifically highlighted the sub-
area of bioprinting: ‘Exciting advances are being made
with 3D bioprinting, a method of using 3D printing to
create new tissues and organs. ¢' The USPTO noted that
the National Inventors Hall of Fame showcased the next
generation of 3D printing innovation, including the work
of Dave Kolesky for 3D bioprinting of vascularized human
tissue. The USPTO maintained that it ‘plays an important
role in supporting American businesses in new and grow-
ing industries to get new products and technologies to the
marketplace faster’, which ‘ultimately drives innovation

51  Shira Perlmutter, ‘Intellectual Property and the Challenge
of 3D Printing’, United States Patent and Trademark Office,
2016, https://www.uspto.gov/subscription-center/2016/
intellectual-property-and-challenge-3d-printing

52 lbid.
53 Ibid.
54 lbid.
55  lbid.
56 Ibid.
57  lbid.

58 United States Patent and Trademark Office, ‘3D Printing - A
New Industry Made in America’, 2017, https://www.uspto.gov/
subscription-center/2017/3d-printing-new-industry-made-america

59 lbid.
60 Ibid.
61  lbid.

and creates new jobs for American workers, benefitting
consumers and manufacturers alike.*? The USPTO noted
that ‘to stay ahead of the curve in new areas, the agency
partners with private industry in other areas such as cyber
security and bioscience, all while providing the most up-
to-date technical training to patent examiners who exam-
ine these new technologies every day.*®

There have been a series of patent landscapes con-
ducted in respect of 3D printing, drawing upon the data
of the USPTO.

In 2016, Robert Esmond and Deborah Sterling have
also sought to chart the intellectual property landscape
in respect of bioprinting.®* They sought to provide a sum-
mary of the landscape of utility patents in respect of three
key stages of bioprinting - first, bioimaging, CAD, and
blueprint patents; second, bioink, biopaper and bio-
printer patents; and third, maturogens, biomonitoring
and bioreactor patents. Esmond and Sterling maintained
that there was still scope for further patent applications
in respect of bioprinting: ‘While it may seem that it is
too late to start filing patent applications on bioprinting
innovations, there remains room for further patentable
improvements.®®

There has been some interesting work on emerging pat-
ent landscapes in respect of 3D bioprinting. The lawyers
John Hornick and Kai Rajan have provided some inter-
esting data analysis of United States and overseas patent
filings.®® They observed that there have been a diverse
array of patent applications from around the world, and
from countries big and small. The attorneys identified a
number of key players in the marketplace. The leading
3D bioprinting patent assignees in 2015-216 were, in order,
Organovo Inc., Koninklijke Philips, Wake Forest Univer-
sity, the Hewlett-Packard Company, the University of
Texas System, Medprin Regenerative Medical Technolo-
gies Co Ltd, and Corning Incorporated.

In addition to the United States, there has also been
interest in the implications of 3D printing for intellectual
property in the neighboring state of Canada.®’

62 Ibid.
63 Ibid.

64 Robert Esmond and Deborah Sterling, ‘Bioprinting: The Intellectual
Property Landscape’ in Aleksandr Ovsianikov, James Yoo and Vladimir
Mironov (eds.), 3D Printing and Biofabrication, Reference Series in Bio-
medical Engineering, Cham (Switzerland): Springer, 2016, 485-512.

65 Ibid., 510.

66 John Hornick and Kai Rajan, ‘The 3D Bioprinting Patent Landscape
Takes Shape as IP Leaders Emerge’, 3D Printing Industry, 7 July 2016,
https://3dprintingindustry.com/news/3d-bioprinting-patent-landscape-
takes-shape-ip-leaders-emerge-84541/

67 Tesh Dagne, ‘Overview of Implications of 3D Printing upon Canadian
Intellectual Property Law’ (2015) 31 Canadian Intellectual Property
Review; Tesh Dagne and Gosia Piasecka, ‘The Right to Repair Doctrine
and the Use of 3D Printing Technology in Canadian Patent Law’ (2016)
14 (2) Canadian Journal of Law and Technology 263-287; and Tesh Dagne,
‘Governance of Health-related 3D Printing Applications in Canada and
the United States: Between Regulated and Unregulated Innovation’
(2020) 22 Columbia Science and Technology Law Review 281-328.
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C. United Kingdom Intellectual Property Office

The United Kingdom Intellectual Property Office
(UKIPO) has been engaged in commissioning empirical
work in the field of 3D printing.

Dinusha Mendis and her collaborators produced a
series of research papers on intellectual property and 3D
Printing for the UKIPO.%®

Dinusha Mendis has further explored the history of 3D
printing.®’ Dinusha Mendis and Ana Santos Rutschman
have sketched out some of the emerging challenges
for bioprinting in a piece for The Conversation.” They
observed that there was debate over how the patent sys-
tem would deal with bioprinting - citing past controver-
sies such as the effort to patent cloning sheep: ‘In Europe
and the U.S., scholars and commentators have questioned
whether bioprinted materials should enjoy patent protec-
tion because of the moral issues they raise’”’ Mendis and
Rutschman suggested that ‘if, at some point in the future,
bioprinters or indeed cloneprinters can be used to repli-
cate not simply organs but also human beings using clon-
ing technologies, a patent application of this nature could
potentially fail, based on the current law.”?

In their report to the UKIPO, Thomas Birtchnell, Angela
Daly, Thierry Rayna, and Ludmila Striukova discuss in
passing some of the intellectual property issues arising
in respect of bioprinting.” The report discusses the work
of Minssen and Mimler.”* Birtchnell and co observed:
‘Minssen and Mimler have identified different patent
claims which may occur at different stages in bioprinting
research: design patents (and design rights in Europe) for
machines, methods and techniques used in bioimaging
and CAD at the preprocessing phase; patents for bioinks
at the production phase; and a postproduction matura-
tion phase in which ‘additional patent prospects might

68 Dinusha Mendis, Davide Secchi, and Phil Reeves, A Legal and Empirical
Study into the Intellectual Property Implications of 3D Printing. Execu-
tive summary. London: UK Intellectual Property Office, 2015 https://
www.gov.uk/government/uploads/system/uploads/attachment_data/
file/421222/A_Legal_and_Empirical_Study_into_the_Intellectual_
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emerge in advanced organ production’.” The report also
cites the work of Phoebe Li and Jasper Tran on intellectual
property and bioprinting.” In addition to conducting a
literature review, this study also held stakeholder forums
in various jurisdictions. At the Paris forum, the partici-
pants highlighted ‘the usage of 3D printing in the medical
sector, with a growing importance from now to 2050, with
in 2050 the ability existing to print all sorts of organs (or
even to bioprint directly into the body) and, thereby, to
extend human life significantly”’

In 2020, Edison Bicudo and collaborators undertook
quantitative analysis of bioprinting patents filed from
2001 to 2019 and found on The Lens and Google Pat-
ents.”® The research team also conducted fieldwork was
conducted in three countries (the UK, Brazil, and Italy),
involving interviews with academics and entrepreneurs
exploring bioprinting.

D. European Patent Office

In 2020, the European Patent Office (EPO) has conducted
large-scale investigations into patent law and 3D printing,
publishing data analysis, and hosting a conference.” The
report provides a case study on bioprinting.?’ The report
observes: 3D printing for medical purposes such as the
manufacture of custom implants and prosthetics usually
involved plastics, metals and ceramics materials.®' The
report notes: ‘The field of cell-based bioprinting did not
emerge until 2003, when Thomas Boland used a modified
inkjet printer to print cells.®? The report comments: ‘Sub-
sequent developments led to it being used to create more
complex tissues and organs.®

The EPO discusses the development of biomateri-
als: ‘The generic term “biomaterials” is used for a class
of materials which have one thing in common: they are
designed to interact with a patient’s biological system.®
The EPO observes: ‘The use of cells in combination with
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additive manufacturing techniques offers the chance to
fabricate biomedical parts that maximally imitate natu-
ral tissue characteristics.®® The European Patent Office
stresses: ‘This “3D bioprinting” uses bio-inks, which com-
prise cells and other cell-supporting materials, to create
tissue-like structures for use in medical and tissue engi-
neering fields.®

The EPO discusses the state of the art in respect of bio-
printing, and the challenges in the field:

With additive manufacturing, constructs with the
required shape, size, porosity and mechanical prop-
erties can be made from a variety of materials. How-
ever, when printing said constructs together with
cells, certain temperatures, solvents and other cyto-
toxic materials and conditions such as shear stress,
viscosity and humidity, which can adversely affect
living cells, need to be avoided or controlled. This
limits the choice of AM printing techniques that can
be used and requires solutions to allow for a more
diverse and precise 3D bioprinting process.?’

The EPO also comments: ‘Along with in vitro (i.e. outside
the body) bioprinting, in vivo bioprinting, i.e. bioprinting
directly onto the body, is also being developed.®

The EPO acknowledges that there remain a number of
innovation challenges in respect of bioprinting: ‘Although
all these advantages of 3D bioprinting of cell-seeded tis-
sues or organs are promising, and have already been suc-
cessfully implemented on a small scale, further develop-
ments need to be made in the additive manufacturing
processes, as well as in controlling the stimulation and
differentiation of cells after formation of the structure, to
allow for the formation of 3D printed tissues or organs
of a clinically relevant size.®” The EPO cautioned: ‘The
formation of a sufficiently large and branched vascular
network for delivering the required oxygen and nutrients
to the cells remains particularly challenging’ *° The EPO
also stressed that ‘improving the resolution and accu-
racy of printers to allow for more detailed structures and
controlled single cell deposition to closely mimic human
organs would be useful.*' The EPO also noted: ‘Biomedi-
cal devices often need to have dynamic properties, i.e.
changes in shape, functionality and property. ?? The EPO
suggests: ‘When these challenges have been overcome,
3D bioprinting will be a promising tool for making per-
sonalised tissues and organs.” The EPO also flags the rise
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of 4D Printing: ‘Another important development is 4D
printing, a technology which describes additive manu-
facturing technologies adding another dimension to the
device.” The EPO notes that 4D printing could have sig-
nificant implications for medicine and healthcare.

Previously, the EPO has had to grapple with an array
of bioethical issues in respect of biotechnological inven-
tions - in relation to plants, animals, human genes and
stem cells.”® In light of this history of conflict, the EPO
also cautions that bioprinting has also presents a number
of other bioethical challenges.” Phoebe Li has detailed
how a number of the European precedents on biotech-
nological inventions may be relevant to adjudications in
respect of bioprinting patents.”’

The EPO is impressed by the potential commercial
value of the field of bioprinting: ‘According to recent
market research, the global market for 3D bioprinters and
biomaterials amounted to USD 651 million in 2019, and
is expected to grow rapidly over the next few years, with
annual growth rates exceeding 20%.% The EPO has heady
predictions of the future growth of the field of bioprint-
ing: ‘By 2024, it is expected to pass the USD 1.5 billion
mark, with applications in the pharmaceutical and cos-
metology industries.”

Taking a more circumspect and wary approach to the
growth of the bioprinting field, European scholars Mins-
sen and Minier have highlighted the potential for a trag-
edy of the anti-commons: ‘The great variety of patents
and patent applications where few market-leaders with
enormous patent portfolios, such as Organovo Inc., hold
many overlapping patents covering key technologies
could lead to patent thickets and other potential anti-
commons scenarios.'?

The European Commission has published a commis-
sioned report on the intellectual property implications
of the development of industrial 3D printing in 2020.""
This report considers questions around the patentability
of 3D printing and bioprinting under European law. The
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report observes: ‘Considering that possibilities for relying
on patent protection might have a great impact on where
the greatest investments and Research & Development
(R&D) efforts in this technology will be made, the ques-
tion whether certain types of bioprinting technologies
should be barred from patenting is crucial."%?

E. IP Australia

For its part, IP Australia has been interested in patent
statistics around advanced manufacturing (of which per-
haps 3D printing is a subset and a performance).

Sam Tavassoli and his RMIT colleagues have conducted
a number of studies of the adoption and diffusion of
medical 3D printing in Australia.'® The group have pro-
duced a white paper on opportunity areas, stakeholder
mapping and road mapping.'” The researchers have also
compiled a white paper on business models, barriers and
resolutions.’® The research team have presented their
findings,'* and published a summary of the work.'"’

An important dimension of this work has been the
question of intellectual management and commercialisa-
tion in respect of medical 3D printing and bioprinting.
In the second white paper, the team discuss concerns of
small-to-medium enterprises about the time and money
involved in seeking intellectual property protection. They
observed: ‘For medical device manufacturers in Australia,
this process can cost an SME approximately $50k fora new
device and it takes months to years to be processed.'®®
The researchers commented: ‘The barrier raised is those
companies, especially SMEs, have been the theft of IP,
which not only threatens an SME’s standing in a market
but also negates the substantial amounts of money they
put into patenting their medical devices. "% Tavassoli and
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his team reflected that ‘Due to the experiences the SMEs
had, some are no longer willing to patent their medical
devices in Australia’ and ‘Instead, they file their patents
only in larger and more competitive markets, such as
North America, Europe, and China.""® Tavassoli and his
research team concluded: ‘The benefit does not outweigh
the risk and the cost to patent a device in Australia is not
deemed worth by the SMEs.""" Nonetheless, there was a
concern about the consequences of lack of intellectual
property protection and enforcement in the field of medi-
cal 3D printing and bioprinting. One of the respondents
observed that ‘we just don’t have the money to fight the

big companies."?

Summary

The patent data statistics have highlighted a rise in pat-
ent applications and registrations in the field of 3D print-
ing in key intellectual property offices around the world.
There has been a particular concentration in patent appli-
cations and registrations in respect of the sub-fields of 3D
printing and health - including in respect of bioprinting.
Given the rise of patent thickets, there is the potential for
conflict and disputation over patent validity and patent
infringement in respect of bioprinting - particularly as
the commercial value of the technology rises.

3. BIOPRINTING PATENT LITIGATION

There has previously been significant patent litigation in
the field of biotechnology - with biological inventions
posing difficult questions for the doctrines of patent
infringement.""

In the field of patent law, there has been much contro-
versy in respect of the prospect of patent infringement
involving 3D printing. In a speech to a judicial conference,
the Obama administration USPTO Director Michelle Lee
observed: ‘Some of these new technologies are right now
on the cusp of moving from early stages of development to
becoming more commercialized and widely accessible—
for example, 3D-printing and personalized medicine’."*
She noted: ‘We can already anticipate that these develop-
ments, both of which hold so much promise for improv-
ing the quality of life not just here but worldwide, are
also likely to require us to reimagine the contours of the
patent landscape.'”® Lee highlighted: ‘With 3D-print-
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ing—we can foresee a future where individuals will have
a factory at their fingertips—it will be commonplace to
be able to manufacture products in your home or office,
to customize a design downloaded from the internet to
your particular needs.'" She wondered how the patent
system would deal with questions of patent infringement
in both theory and practice: ‘But from the perspective of
patent law—what will this do to the doctrines of patent
infringement?'"” She highlighted that the technology of
3D printing would pose challenges for the doctrines of
patent infringement interpreted by the judiciary.
Michael Weinberg - now a Professor at New York Uni-
versity — observes that 3D printing could be used to create
objects, which infringe patents: ‘There is no exception for
independent creation in patent law’.""® As such, Weinberg
is concerned that both the developers of 3D printers and
the users of the 3D printers will need to exercise caution
and restraint, so as not to infringe upon patents, particu-
larly in respect of inventions in the field of manufacturing.
There has been concern that 3D printing has the poten-
tial to be a new frontier of intellectual property infringe-
ments - a ‘Napster’-like of mass infringement of patents
for manufacturing."? Ben Depoorter and Bregt Raus have
interrogated this mythology: ‘Described as the Napster of
patents, illegal 3D printing is foretold to disrupt manu-
facturing in the same manner as digital piracy unsettled
the music industry’'® They argue that such a negative
forecast is overstated. Depoorter and Raus maintained
that aggressive enforcement action would impede inno-
vation and the development of 3D printing technologies.
Kyle Trout and Justin Mullen have considered how med-
ical device patents may be impacted by 3D printing."?'
They observed: ‘It is a distinct possibility that medical
device manufacturers may turn to 3D printing technology
as a new distribution channel.'?? They predicted: ‘Tradi-
tional device manufacture may give way to the sale of digi-
tal device models to hospitals for in-house, on-demand
production.'? Trout and Muller considered the complex-
ities of patent enforcement in such scenarios, where ‘the
designer and manufacturer are decoupled” ‘Identifying,
approaching, negotiating with and potentially litigating
against each infringer becomes a much larger and more
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costly endeavour’.'® The attorneys consider the options of
action for direct patent infringement and indirect patent
infringement (including contributory infringement and
induced infringement).

University of Tasmania researchers have also been
investigating 3D printing and patent infringement.'?® The
researchers wonder whether there will be a need to revise
Australia’s laws with respect to patent infringement:
‘Should authorisation and supply infringement under
Australian patent law become impractical mechanisms
to enforce patent rights to the point where the economic
incentive provided by patents is eroded, then legisla-
tive action may be required to balance interests’.'?® The
researchers wonder whether Australia’s laws with respect
to patent infringement are overbroad.

In his 2019 book, Lucas Osborn considers the opera-
tion of patent law in respect of 3D printing - looking
at both direct patent infringement and indirect patent
infringement.'?”” He observed in respect of direct patent
infringement: ‘In a 3D Printing world, one of the most
problematic infringement scenarios will involve patented
goods with many end users.'?® He suggested that indirect
infringement is generally helpful to capture centralized
actors who assist others who are directly infringing."?’
Osborn notes that the law requires culpability on the
part of the indirect infringer: ‘For technologies, like 3D
printers, which have clear non-infringing uses, the law
does not want to hamper technological development by
imposing liability on manufacturers for uses over which
they have no control’."*® As a matter of law reform, Osborn
wonders whether patent law should have safe harbours
for 3D print shops and other intermediaries."'

There have been a number of preliminary pieces of
patent infringement litigation in respect of 3D printing.
There was the ClearCorrect litigation over 3D printing
dental appliances.’? There was also rather inconclusive
metal 3D printing patent conflicts between Desktop Metal
and Markforged."* There has been major conflict over
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bioprinting patents between Cellink (now part of BICO)
and Organovo in 2021-2022 (which will be the focus of
the article here). This case study will provide insights into
the operation of patent law in practice in the field of bio-
printing. This in-depth analysis of the bioprinting patent
litigation follows in the tradition of the writing of Sally
Smith Hughes, Paul Rabinow, and Jorge Contreras.’3

A. Cellink v. Organovo Inc. - Cellink’s Complaint
i. Cellink

The Swedish company Cellink was founded in 2016 and
pursued an IPO in November 2016. The company has
been seen as a rising star in 3D bioprinting."® In its self-
description of legal documents, Cellink says that it is ‘the
world leading bioconvergence company providing inno-
vative and cutting-edge technologies, products, and ser-
vices for our customers to create, understand and master
biology’."* The company elaborates that it is ‘the forerun-
ner in the evolving life science universe where it together
with its customers develop game-changing solutions by
combining biology and technology to create the future of
medicine."¥ Cellink has a number of companies within
its corporate group. Cellink AB is a publicly listed stock
company; Cellink LLC is a Virginia limited liability com-
pany based in the United States; MarkTek Corporation is
a Massachusetts corporation based in the United States;
and Visikol Inc. is a Delaware corporation, which is based
in New Jersey in the United States.

In its 2018-2019 Annual report, Cellink discusses the
importance of intellectual property: ‘Cellink is highly
dependent on intellectual property protection to be able
to pursue development, marketing and sales without
obstructing competition’ '* Cellink noted the commer-
cial value of its intellectual property portfolio: ‘At the
end of the 2018/19 financial year, the group’s capitalized
development costs corresponded to 46 MSEK and other
intangible fixed assets amounted to 60 MSEK, which
constitutes approximately 10 percent of the group’s total
balance sheet total."* Cellink was concerned about the
risks of patent prosecution - with the possibility of patent
applications being rejected or narrowed: ‘As Cellink and
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its portfolio are in an expansive and early phase, there is
a risk that some existing patent applications, which have
not yet been granted or registered, will not be approved or
the approved scope of protection for some patents will be
narrowed.’*® The company stressed: ‘Protection of intel-
lectual property and other proprietary rights is therefore
an essential issue for Cellink’s business and the opportu-
nity to develop new products.’*' Cellink highlights a pat-
ent it was granted in South Korea for a technique, which
enables bioprinting in a clean environment.'“?

ii. Cellink’s Claims of Patent Infringement

In June 2021, Organovo’s U.S. Patent Nos. 9,855,369
and 9,149,952, which relate to its bioprinter technology,
became the subject of Inter Partes Review proceedings
filed by Cellink AB and its subsidiaries, MatTek Incor-
porated and Visikol, Inc."* Organovo filed a preliminary
response to Cellink AB’s IPR petition in September 2021,
and the Patent Trial and Appeal Board denied institu-
tion of the proceedings in December 2021."% In June 2021,
Cellink sought a declaration that they did not infringe
any of the patent claims in U.S. Patent Nos. 9,149,952,
9,855,369, 8,931,880, 9,227,339 and 9,315,043 (all assigned
to Organovo, Inc.) and U.S. Patent Nos. 7,051,654 and
9,752,116 (licensed exclusively to Organovo, Inc.) in the
United States District Court for the District of Delaware.'*

On the 3" June 2021, Cellink made a legal complaint
in the Delaware District Court about Organovo Inc.'
Cellink argued that Organovo’s patents infringe upon its
own, as well as those of its acquired subsidiaries. Cellink
had sought leave to file the complaint in this action under
seal. Cellink emphasized that the litigation involved con-
fidential information and trade secrets between the par-
ties: ‘Cellink’s Complaint contains information protected
by a non-disclosure agreement (“NDA”) entered into
between Cellink and Organovo, Inc. (“Organovo”). ¥’ The
company elaborated: ‘The underlying information is con-
fidential, contains sensitive business information, and
the NDA expressly prohibits unrestricted public disclo-
sure of the underlying information. Cellink’s Complaint
not only discusses the subject matter covered by the NDA,
but it also quotes from communications covered by the
NDA."“8 Cellink’s attorneys argued: ‘Moreover, publicly

140 1Ibid., 26.
141 Ibid., 26.
142 1bid., 13.

143 Organovo, ‘Form 8-K’, 28 February 2022, https://sec.report/
Document/0001564590-22-007614/

144 Qrganovo, ‘Form 8-K’, 28 February 2022, https://sec.report/
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145 QOrganovo, 'Form 8-K’, 28 February 2022, https://sec.report/
Document/0001564590-22-007614/

146 Cellink AB et al. v. Organovo, Inc 1:21-cv-00832, https://portal.
unifiedpatents.com/litigation/Delaware%20District%20Court/
case/1:21-cv-00832

147 ‘Plaintiff’'s Motion for Leave to File Complaint Under Seal in Cellink AB
et al. v. Organovo, Inc 1:21-cv-00832, 7 June 2021.

148 ‘Plaintiff’'s Motion for Leave to File Complaint Under Seal’ in Cellink AB
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disclosing this information would result in serious harm
to both parties by causing public disclosure of confiden-
tial information covered by the NDA."#

According to media reports, Cellink alleged that
Organovo’s US9149952B2, US9855369B2, US8931880B2,
US9227339B2, US9315043B2 bioprinting patents were
in breach of its own patents.’® The patents have broad
claims - involving ‘bioprinters comprising one or more
printer heads, including the ‘devices, systems and meth-
ods’ of fabricating tissues. Cellink also claims that Clem-
son University’s US7051654B2 patent regarding the ‘ink-
jet printing of viable cells, and University of Missouri’s
US9752116B2 on ‘self assembling cell aggregates’ encroach
on its patents. It is worth noting that Organovo holds
exclusive licenses in respect of Clemson University and
University of Missouri patents in relation to bioprinting.

Cellink’s complaint also refers to its MatTek Corpora-
tion and Visikol Inc subsidiaries, both of which have sub-
stantial biotechnology patent portfolios.

Cellink has also filed a petition before the USPTO Pat-
ent Trial and Appeal Board (PTAB) to institute proceed-
ings against claims 1-11 of U.S. Patent No. 9,149,952 and
claims 1-15 of U.S. Patent No. 9,855,369 on June 7, 2021
(IPR2021-01049 and IPR2021-01050).""

In September 2021, Cellink AB filed two additional pro-
ceedings against Organovo’s U.S. Patent. Nos. 9,315,043
and 9,752,116, which related to its bioprinter technology.

iii. Cellink’s Expansion and Rebranding

In 2021, the parent company of the 3D bioprinting
company Cellink has rebranded itself as BICO or ‘Blo-
COnvergence’.' Erik Gatenholm, CEO and President
of BICO, explained that the company had diversified,
with new acquisitions: “We continue to invest for future
growth, which can be seen in acquisition-related costs,
costs related to the name change, group-wide systems
and innovative product development’.'*

The Cellink bioprinting division will continue to trade
under its existing brand, ‘Cellink’ Cellink will operate as
one of eleven subsidiaries under the ‘BICO’ umbrella. As
part of its expansion, BICO has engaged in the acquisition
of a number of biomedical companies. The company has
made a number of acquisitions in recent years — includ-
ing MatTek Corporation; Nanoscribe; Discover Echo; and
Visikol; and Scienion. The company BICO will operate
three business segments - including Bioprinting; Biosci-
ences; and Bioautomation.

149 Ibid.

150 Maxval, ‘Cellink Files Patent Infringement Suit Against
Organovo’, 15 June 2021, https://www.maxval.com/blog/
cellink-files-patent-infringement-suit-against-organovo/
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152 Paul Hanaphy, 'CELLINK Parent Firm Rebranded BICO, Reports
Over 600% Acquisition-Led Grwoth in H1 2021", 3D Printing Industry,
19 August 2021, https://3dprintingindustry.com/news/cellink-parent-

firm-rebranded-bico-reports-over-600-acquisition-led-growth-
in-h1-2021-194740/

153 Ibid.

B. Organovo Inc. v Cellink - Organovo’s Complaint

Organovo is a leading bioprinting company based in San
Diego in the United States, established in 2007. The com-
pany grew out of research by Gabor Forgacs, the George
H. Vineyard Professors of Physics at the University of
Missouri Columbia.'**

i. Intellectual Property Portfolio

In terms of its corporate filings, Organovo emphasizes that
it has built a portfolio of intellectual property in respect
of bioprinting - primarily relying upon patent protection.
The company boasts: ‘Our unique bioprinting platform is
based on proprietary technologies for preparing bioinks,
bioprinting functional 3D human tissues and maintain-
ing the viability and functionality of the tissues for an
extended period of time. "** Organovo’s origin story goes
back to public sector research: ‘Our foundational pro-
prietary technology, grounded in over a decade of peer-
reviewed scientific publications, derives from research
led by Dr. Gabor Forgacs, the former George H. Vineyard
Professor of Biological Physics at the University of Mis-
souri-Columbia’'*® The company explains its intellectual
property portfolio: “We have a broad portfolio of intel-
lectual property rights covering the principles, enabling
instrumentation, applications, and methods of cell-based
printing, including exclusive licenses to certain patented
and patent pending technologies from the University of
Missouri-Columbia and Clemson University.'s” The com-
pany notes: ‘We have continued to develop our technol-
ogy and grow our intellectual property portfolio.s®

Organovo summarizes its portfolio: ‘In addition to our
in-licensed patents, we own outright more than go addi-
tional patents and pending patent applications around
the world."® The company was confident about the
strength and power of this regime: “We believe that our
broad and exclusive commercial rights to patented and
patent-pending 3D bioprinting technology, 3D tissues
and applications provides us with a strong and defensible
market position for the successful commercialization of
3D bioprinted human tissues serving a broad array of
unmet preclinical and clinical needs’."®®

Organovo has highlighted the importance of its patent
protection: ‘Our success depends in large part on our abil-
ity to establish and protect our proprietary bioprinting
technologies and our engineered tissue products and ser-
vices. "¢' The company also relies on other species of intel-
lectual property as well: “‘We rely on a combination of pat-

154 ‘Clinical Trial Research: MU Research Team Makes Progress Toward
“Printing” Organs’, Health & Medicine Week, 19 November 2019, 3463.

155 Organovo Holdings Inc., Annual Report, 2017, 2 https://ir.organovo.com/
node/10031/html
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ents, trademarks, trade secrets, confidential know-how,
copyrights and a variety of contractual mechanisms such
as confidentiality, material transfer, licenses, research
collaboration, limited technology access, and invention
assignment agreements, to protect our intellectual prop-
erty’. 142

The company noted: ‘We solely own or hold exclusive
licenses to 16 issued U.S. patents and 32 issued interna-
tional patent applications.'¢* The company also observed:
‘We solely or jointly own, or hold exclusive licenses to
more than 20 pending U.S. patent applications and over
100 pending international applications’'® The company
stressed: ‘These patent families relate to our bioprinting
technology and our engineered tissue products and ser-
vices, including its various uses in areas of tissue creation,
in vitro testing, utilization in drug discovery, and in vivo
therapeutics.'®

In its report on intellectual property, Organovo
observes that the company was formed in part through
the licensing of public research intellectual property:
‘Our intellectual property portfolio for our core technol-
ogy was initially built through licenses from the Univer-
sity of Missouri-Columbia (“MU”) and the Medical Uni-
versity of South Carolina’.'®® The company elaborates that
it has ‘world-wide exclusive licenses to intellectual prop-
erty owned by MU and the Medical University of South
Carolina, which now includes 6 issued U.S. patents, 6
pending U.S. applications, 15 issued international patents
and 5 pending international applications’.'’” Organovo
explains: ‘Dr. Gabor Forgacs, one of our founders and a
former George H. Vineyard Professor of Biophysics at
MU, was one of the co-inventors of all of these works
(collectively, the “Forgacs Intellectual Property”).'¢® The
company observes: ‘The Forgacs Intellectual Property
provides us with intellectual property rights relating to
cellular aggregates, the use of cellular aggregates to cre-
ate engineered tissues, and the use of cellular aggregates
to create engineered tissue with no scaffold present.'¢?
Organovo notes: ‘The intellectual property rights derived
from the Forgacs Intellectual Property also enables us
to utilize our NovoGen MMX Bioprinter to create engi-
neered tissues.'”

Organovo emphasized: ‘We have subsequently
expanded our intellectual property portfolio by filing pat-
ent and trademark applications worldwide and negotiat-

ing additional licenses and purchases."”’
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The company has also licensed other key intellectual
property. In 2011, Organovo obtained an exclusive license
to a U.S. patent (U.S. Pat. No. 7,051,654) owned by the
Clemson University Research Foundation which relates
to methods of using ink-jet printer technology to dispense
cells, and relating to the creation of matrices of bioprinted
cells on gel materials. In 2015, Organovo obtained world-
wide exclusive licenses to intellectual property owned by
The University of Queensland (collectively, “UniQuest
Intellectual Property”) relating to technologies for pro-
ducing kidney cells and kidney organoids from induced
pluripotent stem cells (iPSCs). Organovo observed: ‘The
patent rights we obtained through these exclusive licenses
are not only foundational within the field of 3D Bioprint-
ing, but provide us with favorable priority dates.'’? The
company noted: ‘We are required to make ongoing roy-
alty payments under these exclusive licenses based on net
sales of products and services that rely on the intellectual
property we in-licensed."”

In addition to the in-licensed intellectual property,
Organovo has also obtained patents in respect of its
NovoGen MMX Bioprinter and methods of bioprinting;
and 3D bioprinted tissues and methods of fabricating
such tissues (such as the ExVive™ Human Liver Tissue
and the ExVive™ Human Kidney Tissue). Addition-
ally, in 2013, Organovo purchased the exclusive rights to
“Perfusion Bioreactors for Culturing Cells” (U.S. Patent
No. 7,767,446, Japan Patent No. 4,914,835, and Austra-
lia Patent No. 2,005,287,162) from Becton Dickinson and
Company.

In terms of its philosophy of intellectual property
management, Organovo has vowed to take an aggressive
approach to the protection and enforcement of its intel-
lectual property: ‘We believe that protection of the propri-
etary nature of our bioprinting technologies and products
and services is essential to our business.'” The company
promised to engage in an active protection and enforce-
ment of its intellectual property: ‘Accordingly, we have
adopted and will continue a vigorous program to secure
and maintain protection of our intellectual property’.'”®

As a supplement, Organovo would also seek protection
under trade secrets and confidential information: ‘We
also will continue to rely upon trade secret and confiden-
tial know-how protection of our methods and technol-
ogy, including our proprietary in-house manufacturing
methods and in vitro testing methods."”® There has been
an increasing attraction to biotechnology companies of
reliance on the use of trade secrets and confidential infor-
mation in the wake of the Supreme Court of the United
States decision on gene patents in the Myriad case.'’
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There has also been growing litigation over trade secrets
and confidential information in the field of 3D printing.'”®

The company boasted: ‘We have developed a propri-
etary instrument platform, our NovoGen Bioprinters®,
which enables us to create a wide array of tissue compo-
sitions and architectures, using purely cellular ‘bio-ink’
(building blocks comprised of only living cells), bio-
compatible hydrogels, or combinations of the two.'"?
Organovo observed: ‘A key distinguishing feature of our
bioprinting platform is the ability to generate complex 3D
tissues that have all or some of their components com-

prised entirely of cells’."®

ii. Legal action

In response to the accusations of Cellink, bioprinting
company Organovo filed a legal action in a Federal Court
in Waco, Texas, accusing Cellink of infringing its bioprint-
ing patents.'® The Patent Complaint alleged that Cellink
AB hasinfringed U.S. Patent Nos. 9,149,952, 9,855,369 and
9,315,043 (all assigned to Organovo, Inc.) and U.S. Patent
No. 9,752,116 (licensed exclusively to Organovo, Inc.).'®
The Company later amended the complaint to add U.S.
Patent No. 8,852,932 in the Patent Complaint. Organovo
sought an injunction against continuing infringement of
the patents by Cellink AB and monetary damages. The
Patent Complaint was transferred to the District of Dela-
ware in December 2021 to be consolidated with Cellink’s
Declaratory Judgment Complaint.

The complaint notes that Organovo is the patent holder
of three patents, and it is the exclusive licensee of another
owned by the University of Missouri. Organovo contends
that Cellink’s Bio X has infringed three patents and Bio
X6 has infringed another patent. Organovo is reportedly
seeking royalties after alleging that Cellink sold tech-
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nologies relating to the ‘3D printing of tissues and drug
development, which relied upon its intellectual property.
Organovo has sought compensation for a patent infringe-
ment and a court order blocking further unauthorised use
of inventions. The dispute attracted some broader media
attention - including that of Bloomberg."®

In a later complaint for declaratory judgment, Cellink
outlines the timeline of the dispute between the parties.'8
Organovo had a sent a letter in 2019, asserting thata num-
ber of its patents ‘cover the sale and use of the bioprinting
technology Cellink is currently marketing, including the
Bio X bioprinter’.'® The parties engaged in discussions
about the issue in 2019. While Organovo asserted that
its patents cover the accused products, Cellink disputed
this charge. Organovo withdrew from discussions in 2020
after a change in management. Cellink sought to reiniti-
ate negotiations with Organovo in 2021. Cellink observed
that it has ‘steadfastly maintained that it does not infringe
any claim of the Patents-in-Suit.'® As a result, Cellink
observed that it sought ‘a declaratory judgment that Cel-
link does not infringe the claims of the Patents-in-Suit."®’

For its part, Cellink has questioned the accusations that
it contravened the patents of fellow 3D bioprinting firm
Organovo.'® Cellink has argued that the patent claims
of Organovo are invalid. Cellink has cautioned that
‘while it respects valid IP, Organovo’s patent claims are
invalid. and if its lawsuit is successful, this ‘could lead to
the cancellation of the challenged claims in Organovo’s
patents.'® Moreover, Cellink has maintained that it has
not infringed upon the patents or other intellectual prop-
erty of its rival, Organovo. Notwithstanding the legal con-
flict, Cellink has insisted that it remains ‘committed to

evolving the future of medicine."?

iii. Organovo’s Restructuring

Journalist Paul Hanaphy observed that the intellectual
property conflict came at a time of crisis for Organovo."?
In August 2019, Organovo announced that it would
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news.bloomberglaw.com/pharma-and-life-sciences/

organovo-sues-rival-cellink-for-bio-printing-patent-royalties
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explore strategic and implement a restructuring plan after
‘concluding that the Company had not generated decisive
scientific data supporting the prolonged functionality
and therapeutic benefit of its lead therapeutic liver tissue
candidate.'"? Taylor Crouch, the CEO of Organovo com-
mented: ‘After a rigorous assessment of our liver thera-
peutic tissue program, we've concluded that the vari-
ability of biological performance and related duration of
potential benefits presents development challenges and
lengthy timelines that no longer support an attractive
opportunity given our resources.'”® He observed: ‘We're
also taking restructuring steps to manage our resources
and extend our cash runway as we evaluate a range of ways
to generate value from our technology platform and intel-
lectual property, our commercial and development capa-
bilities, and our financial assets."?

In December 2019, Organovo and Tarveda Therapeu-
tics announced a merger agreement.'” Taylor J. Crouch,
President and Chief Executive Officer of Organovo, com-
mented: ‘After completing an extensive and thorough
review of strategic alternatives, we are extremely pleased
to announce this transaction with Tarveda, which we
believe is in the best interest for our stockholders’"” The
company’s ex-CEO Keith Murphy published a letter, criti-
cising the board’s record, and encouraging stockholders
not to vote for the plan.'"”” He argued that the company
should instead refocus on organic growth via bioprinting.
In April 2020, Organovo announced that it had termi-
nated the merger agreement with Tarveda Therapeutics
because ‘Organovo’s stockholders did not approve the
merger related proposal.'?®

Organovo has been struggling to retain its listing on the
NASDAQ stock exchange."” It should also be noted that
Organovo has faced a class action led by Henry Rianhard,
alleging false and misleading disclosures by Organovo
and its Board of Directors in respect of a reverse stock

19

N

Organovo, ‘Organovo to Explore Strategic Alternatives and
Implement Restructuring Plan’, Press Release, 7 August 2019,
https://ir.organovo.com/news-releases/news-release-details/
organovo-explore-strategic-alternatives-and-implement

193 Ibid,
194 Ibid.

195 Organovo, ‘Organovo and Tarveda Therapeutics Announce Defini-
tive Merger Agreement’. Press Release, 16 December 2019,
https://ir.organovo.com/news-releases/news-release-details/
organovo-and-tarveda-therapeutics-announce-definitive-merger

196 Ibid.

197 Keith Murphy, ‘Organovo Holdings Founder Issues Letter Regarding
Alternative Paths to Illogical Merger With Tarveda Therapeutics to
Stockholders’, Press Release, 23 March 2020, https://www.globenews-
wire.com/en/news-release/2020/03/23/2005028/0/en/Organovo-Hold-
ings-Founder-Issues-Letter-Regarding-Alternative-Paths-to-Illogical-
Merger-With-Tarveda-Therapeutics-to-Stockholders.html

198 Organovo, ‘Organovo Announces Termination of Merger Agree-
ment with Tarveda Therapeutics’, Press Release, 7 April 2020,
https://ir.organovo.com/news-releases/news-release-details/
organovo-announces-termination-merger-agreement-tarveda

19

~o
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split of the company’s common stock.?® Previously,
Organovo brought a libel case against investor Georgi
Dimitrov, alleging libel, libel per se, and tortious interfer-
ence with prospective economic advantage.?”'

In September 2022, founder and former CEO, Keith
Murphy, returned as the Executive chairman of the Board,
and became chief executive again.?’? Murphy has sought
to recover Organovo’s previous leading position in the
field of bioprinting and medical 3D printing.

iv. Counterclaims

In January 2022, Organovo filed counterclaims in the pat-
ent lawsuit brought against the company by Cellink in the
United States District Court for Delaware.?”® The com-
pany argued: Organovo believes that Cellink, as a newer
company with limited patent filings, has moved forward
without regard to its patents and now is at risk of owing
significant license fees and royalties to Organovo.?% The
company emphasized that * Organovo is accusing Cel-
link of infringing several of Organovo’s patents, and thus
Organovo filed counterclaims to the Delaware suit on
Friday, January 7, 2022, and asserted an additional patent
against Cellink.?* Organovo also alleged wilful infringe-
ment of its patents by Cellink - and sought a triple dam-
ages award. Organovo Executive Chairman Keith Murphy
commented on the legal proceedings: ‘Organovo has
a powerful foundational patent portfolio in the 3D bio-
printing space’.?’® Murphy reflected: ‘Cellink launched
itself and grew to $1.5B market capitalization on the basis
of bioprinting revenue streams Organovo now contends
were achieved through unauthorized use of Organovo’s
intellectual property’?’” Murphy insisted that the com-
pany was confident of victory: “‘We look forward to the
legal process to award Organovo its due share of the rev-
enue that Cellink has only achieved due to such patent
infringement.?® Murphy commented: ‘We believe that
this revenue, and IP licensing revenue more broadly in
the bioprinting space, will properly reward our investors
for the early investment in intellectual property’?®® A trial
was set for April 2022.
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C. Settlement

In March 2022, it was announced that there was a set-
tlement of the dispute, with BICO agreeing to license
Organovo’s 3D Bioprinting patents. The press release
declared: ‘Organovo Holdings, Inc. announced they have
reached agreement on a broad license for BICO and its
affiliate companies to Organovo’s foundational patent
portfolio in 3D bioprinting.?'° The press release empha-
sized the primacy of the research of Organovo: ‘Organovo
exclusively licensed early bioprinting work by Gabor For-
gacs, its scientific founder, and Thomas Boland of Clem-
son, both bioprinting pioneers.?"" The press release also
highlighted the range of foundational patents in its port-
folio: ‘After its founding, the company did early innova-
tion in the 3D bioprinter space and obtained a further
broad set of patents that provide foundational claims in
the bioprinting space.?'? The press release stressed that
Organovo was willing to engage in patent licensing: ‘In
order to broaden the impact of the technology and serve
the needs of a broad array of researchers and other users
of bioprinting, the company seeks to make these patents
available for license to first rate bioprinter developers.?'*
Organovo Executive Chairman Keith Murphy com-
mented on the settlement: ‘Organovo celebrates the suc-
cess of Cellink’s bioprinting product lines in opening up
the horizons of 3D bioprinting to customers.?'* Murphy
added: ‘We are proud to be a part of enabling Cellink and
BICO to grow these products and we look forward with
excitement to their next generation of bioprinters.?'®

The settlement resolves the various legal disputes
between Organovo and BICO regarding the patents. The
press release notes: ‘Under the new agreement, all civil
actions regarding potential infringement and IPRs con-
cerning validity of Organovo’s patents are dismissed and/
or terminated’.?"® The press release observes: ‘Both BICO
and Organovo have released each other from all previous
claims, demands liabilities and costs in favor of the ben-
eficial and sustainable solution created through this pat-
ent license agreement.?"’

In accordance with SEC requirements, Organovo
included in its 8K filing a description of all material terms
of the settlement agreement.?'® The notice observed: ‘On
February 22, 2022, the Company and BICO Group AB, the
parent Company of Cellink AB (“BICO”), entered into a
settlement and patent license agreement (the “Settlement
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Agreement”).?"? The notice commented: ‘Pursuant to the
Settlement Agreement, (i) the parties settled and agreed
to file to dismiss each of the Actions, (ii) the Company
agreed to grant BICO a worldwide, non-exclusive, non-
sub-licensable, non-transferable perpetual, irrevocable,
license under the Company’s patents that were the sub-
ject of the Actions (collectively, the “Licensed Patents”)
with respect to products based on the Licensed Patents
(the “Licensed Products”) in all fields of use under any
BICO brand, OEM customer’s private label or in associa-
tion, (iii) BICO agreed to make an upfront payment of $1.5
million to the Company, and (iv) BICO agreed to pay the
Company ongoing royalties at rates in the range of low to
high single digit percentages of net sales of the Licensed
Products.??® The notice stressed: ‘The license contained
in the Settlement Agreement continues until the expi-
ration of the last surviving Licensed Patent. The notice
also acknowledged: ‘The Settlement Agreement also con-
tains customary termination, confidentiality and other
provisions.??!

Paul Hanaphy has commented that the settlement will
help bolster the reputation of Organovo: ‘With its BICO
settlement, however, the company has finally established
a fresh source of income.?” He commented: ‘Although
this comes as a small percentage of the BICO Group’s
overall revenue, it represents a share in the spoils of one
of the industry’s leading 3D bioprinting firms.?%

For its part, bioconvergence company BICO has
expressed relief at the end of the long-running legal dis-
pute. BICO’s CEO Erik Gatenholm observed: ‘This [settle-
ment] will further enable an even more innovative and
ground-breaking commercial agenda, speed up develop-
ment for our customers, and enhance our market posi-
tion; resulting in improved profitability in the long run.??
Gatenholm noted: ‘Onwards we will focus on strategic
sales efforts to gain market share as well as our ambitious
agenda for launching new instruments.??® Paul Hanaphy
reported: ‘In exchange for access [to Organovo’s bioprint-
ing patents], the firm [BICO] will have to pay around 1-2%
of its total revenue for 2022, and while it has deemed this
figure to be “non-material for the group,” the capital could
prove vital to Organovo.?%

It would be fair to say that this patent litigation has
been settled on terms favourable to Organovo. This settle-
ment could be counterpointed with the outcome of other
disputes. Organovo seemed to have prevailed in its objec-
tives with this settlement by its competitor. By contrast,

219 Ibid.
220 Ibid.
221 Ibid.

222 Paul Hanaphy, ‘BICO licenses Organovo’s 3D Bioprinting Technol-
ogy to end Legal Dispute’, 3D Printing Industry, 7 March 2022,
https://3dprintingindustry.com/news/bico-licenses-organovos-3d-
bioprinting-technology-to-end-legal-dispute-205571/

223 Ibid.
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the 3D printing patent settlement between MarkForged
and Desktop Metal seemed to be much more of a stale-
mate - with neither side gaining advantage in either the
litigation or the settlement.??’

Summary

This case study of the bioprinting patent conflict between
Cellink (BICO) and Organovo provides a useful insight
into the operation of patent law and practice in this field.
Michael Molitch-Hou commented that ‘lawsuits are part
and parcel with any industry and have played an impor-
tant part of 3D printing history.??® Paul Hanaphy has pre-
dicted that there could be further patent disputes in the
field of bioprinting, given the commercial potential of the
field, and the proliferation of patent filings in the area:
‘As is the case in many emerging fields, 3D bioprinting
is awash with novel methodologies, and given their com-
mercial potential, researchers are increasingly moving to
patent their work in order to prevent it from being mar-
keted elsewhere. 2%

4. BIOPRINTING PATENT EXCEPTIONS

In the context of patent litigation over 3D printing and
bioprinting, it is worthwhile considering the array of pat-
ent flexibilities, defences, and exceptions which are avail-
able to promote research, health-care, and competition.
The UN Secretary-General’s High Level Panel on
Access to Medicines has considered the operation of vari-
ous intellectual property flexibilities to advance public
health.?® Justice Michael Kirby - who chaired the expert
advisory group - has discussed intellectual property and
public health technologies.?®' He discussed a number of
possible options to encourage access to key inventions -
including TRIPS flexibilities, publicly funded research,
open access, alternative forms of research and develop-
ment, and better governance and transparency. There is a
need to learn lessons from the past conflicts over intellec-
tual property and public health in respect of methods of
human treatment, pharmaceutical drugs, access to medi-

227 Matthew Rimmer, ‘Metal 3D Printing: Patent Law, Trade Secrets,
And Additive Manufacturing’, (2022) 7 Frontiers in Research Metrics
and Analytics, Article number: 958761, https://www.frontiersin.org/
articles/10.3389/frma.2022.958761/full

Michael Molitch-Hou, ‘Bioprinting Battle Ends: BICO and Organovo
Come to Licensing Agreement’, 3DPrint.com, 4 March 2022,
https://3dprint.com/289414/bioprinting-battle-ends-bico-and-
organovo-come-to-licensing-agreement/
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bioprinting-technology-to-end-legal-dispute-205571/

230 Ruth Dreifuss et al., Report of the United Nations Secretary-General's
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to Health Technologies, 2016, http://www.unsgaccessmeds.org/final-
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United Nations Human Rights - Office of the High Commissioner,
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to Health', 24 March 2017, https://www.ohchr.org/en/stories/2017/03/
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cines, gene patents, and some of the emerging areas of the
life sciences such as stem cell research, synthetic biology,
nanotechnology, and CRISPR gene-editing technology.?*
The COVID-19 crisis has highlighted issues in respect of
intellectual property flexibilities during times of public
health emergency.

A number of TRIPS flexibilities have been employed
in respect of intellectual property and public health in
the past. In particular, it is worthwhile considering the
options of the defence of experimental use; compulsory
licensing; crown use; public sector licensing; and pat-
ent pools. Such mechanisms could have application in
the context of 3D printing, generally - but bioprinting in
particular.

A. Defence of Experimental Use

3D printing also raises larger questions about the role and
scope of patent exceptions - such as the defence of experi-
mental use.?

In the United States, the defence of experimental use
is narrowly confined, as illustrated by the case of Madey
v. Duke University.?* In this important precedent, Judge
Gajarsa upheld the appeal by Madey against Duke Uni-
versity.?®® He commented: ‘In short, regardless of whether
a particular institution or entity is engaged in an endeavor
for commercial gain, so long as the act is in furtherance of
the alleged infringer’s legitimate business and is not solely
for amusement, to satisfy idle curiosity, or for strictly
philosophical inquiry, the act does not qualify for the very
narrow and strictly limited experimental use defense. %%

The judge held that the district court attached too great
a weight to the non-profit, educational status of Duke,
‘effectively suppressing the fact that Duke’s acts appeared
to be in accordance with any reasonable interpretation
of Duke’s legitimate business objectives. %7 He stressed
that ‘Duke... like other major research institutions of
higher learning is not shy in pursuing an aggressive pat-
ent licensing program from which it derives a not insub-
stantial revenue stream.?*® The judge directed that on
remand the district court would have to revise and limit
its conception of the experimental use defense: ‘The cor-
rect focus should not be on the non-profit status of Duke
but on the legitimate business Duke is involved in and
whether or not the use was solely for amusement, to sat-
isfy idle curiosity, or for strictly philosophical inquiry. 2%
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(Ma.): Edward Elgar, 2012.
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235 Madey v. Duke University 307 F.3d 1351 (2002).
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As a result of action under Bill Clinton’s Administra-
tion, there has been recognition of a defence for medi-
cal practitioners and their sponsors from facing patent
infringement action. There has been inconclusive debate
as to whether this defence should be extended in respect
of genetic testing. This regime does not look well pre-
pared for medical 3D printing and bioprinting. David S.
Forman has highlighted that there could be patent dif-
ficulties for 3D printed medical implants.?°

Australia introduced a statutory defence of experimen-
tal use under patent law with the Intellectual Property
Laws Amendment (Raising the Bar) Act 2012 (Cth). This
defence would be of particular relevance to inventors,
makers, and designers involved in 3D printing. The Euro-
pean Union has taken a broader approach to the defence
of experimental use, allowing for both non-commercial
and commercial uses of patented inventions.

In the context of the European Union, Rosa Maria Bal-
lardini and Nari Lee have considered the private and non-
commercial use defence in the context of 3D printing
technologies.?' They argue that the ‘consumer use of 3DP
technology highlights the importance of the private and
non-commercial use exception to patent rights’.?*? Ballar-
dini and Lee consider a number of possible scenarios, in
which the private and non-commercial use could apply.
They examine home 3D printing; printing at a 3D service
bureau; and design file sharing. Ballardini and Lee com-
ment that the private use exception in European patent
law deserves more attention with the 3D printing revolu-
tion: ‘With the advent of 3DP, however, this private work-
ing of an invention is expected to dramatically increase
due to cost cutting developments in 3DP technology that
enable home manufacturing’?*®* They recommend that
‘more clarity may be required in applying the private use

exception to this conduct.?** In terms of their future sce-
nario planning, Ballardini and Lee contend that, ‘even
though home 3DP falls under the private and non-com-
mercial use exception in most circumstances, printing
infringing objects from services such as service bureaus
and other public spaces may not be exempted under a
strict interpretation of the ‘private’ requirement.?*5

There has also been a consideration of the development
of standards in respect of 3D printing and additive manu-
facturing. Zhang, Ituarte, and Ballardini have considered
the interaction between essential patents and technical
standards in additive manufacturing.?¢

B. Public Sector Licensing

In addition to the commercial activity in respect of 3D
printing, there has also been significant portion of patent
activity by universities and public sector research institu-
tions. The WIPO Study provides a useful portrait of activ-
ity in respect of the public sector in respect of 3D printing
patents.?’ Universities, higher education institutions,
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and research organisations have invested in makerspaces
in a range of fields.?®

Tel Aviv University researchers have printed a tiny
3D heart using a patient’s own cells.?*? In respect of this
research, Prof. Tal Dvir of Tel Aviv University claimed:
‘This is the first time anyone anywhere has successfully
engineered and printed an entire heart replete with cells,
blood vessels, ventricles and chambers.?° He observed:
‘This heart is made from human cells and patient-specific
biological materials./?' Dvir commented: ‘In our process
these materials serve as the bioinks, substances made of
sugars and proteins that can be used for 3D printing of
complex tissue models.?®? Prof. Dvir maintained: ‘Our
results demonstrate the potential of our approach for
engineering personalized tissue and organ replacement
in the future. ?*® The researcher speculates: ‘Maybe, in
ten years, there will be organ printers in the finest hospi-
tals around the world, and these procedures will be con-
ducted routinely.?** The press release for the announce-
ment noted that Tel Aviv University had a high filing rate
of United States patents.

The dispute between Organovo and Cellink amongst
other things involves publicly licensed patents.

There has been discussion about the need for public
sector licensing in respect of 3D printing.?**

In the 201 Advanced Manufacturing Report, the Presi-
dent’s Council of Advisors on Technology and Science
called for new commitment by the administration to
advanced manufacturing. ?*¢ In the field of 3D Printing,
the Obama administration had some success with Amer-
ica Makes, the National Additive Manufacturing Innova-
tion Institute — which was designed to generate cross-
collaboration between universities, industry, and govern-
ment on additive manufacturing.?®” William Bonvillian
and Peter Singer have evaluated this innovation model

248 Matthew Rimmer, ‘Make and Share: Intellectual Property, Higher
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(Mass.): Edward Elgar, 2020, 447-479.
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ing, June 2011, at https://obamawhitehouse.archives.gov/sites/default/
files/microsites/ostp/pcast-advanced-manufacturing-june2011.pdf

257 America Makes, https://www.americamakes.us/

as a means of revitalizing America’s declining manufac-
turing sector by encouraging advanced manufacturing.?s®
America Makes has been in operation for a number of
years.

The administration has sought to emulate its success
with a specific new hub for bioprinting. In 2016, President
Barack Obama helped establish an Advanced Tissue Bio-
fabrication Manufacturing Innovation Institute (which
is known now as ARMI/ BioFabUSA).?® The Obama
administration had high hopes for this Institute: ‘In col-
laboration with the Department of Defense, the Institute
will pioneer next-generation manufacturing techniques
for repairing and replacing cells and tissues, which may
one day lead to the ability to manufacture new skin for
soldiers scarred from combat or to produce life-saving
organs for the too many Americans stuck on transplant
waiting lists today.?** The Obama administration main-
tained: ‘The Institute will focus on solving the cross-
cutting manufacturing challenges that stand in the way
of producing new synthetic tissues and organs - such as
improving the availability, reproducibility, accessibility,
and standardization of manufacturing materials, tech-
nologies, and processes to create tissue and organ prod-
ucts’?' The Obama administration wanted to encourage
co-operation and collaboration between the private sec-
torand the public sector: ‘We expect collaborations across
multiple disciplines; from 3D bio-printing, cell science,
and process design, automated pharmaceutical screening
methods to the supply chain expertise needed to rapidly
produce and transport these live-saving materials.'?2

The Advanced Regenerative Manufacturing Institute
(ARMI) is focused on advancing the bioeconomy of the
United States.?® BioFabUSA is a program of ARMI. BioFa-
bUSA is now a public-private partnership with more than
170 members, including companies, academic institu-
tions and not-for profit organizations. BioFabUSA seeks
to translate research into industry: ‘The mission of Bio-
FabUSA is to bring together the fundamental tenets of
good manufacturing processes and the science of regen-
erative medicine to create regenerative manufacturing
and the trained and ready workforce necessary for that
manufacturing, ¢
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Competitions’, 2016 WL 3383256, 20 June 2016.

261 Ibid.
262 Ibid.

263 Advanced Regenerative Manufacturing Institute, https://www.armiusa.
org/

264 1bid.

STOCKHOLM INTELLECTUAL PROPERTY LAW REVIEW VOLUME 6, ISSUE 1, JUNE 2023



C. The NIH 3D Print Exchange

The National Institutes of Health (NIH) has been histori-
cally concerned about access to research tools (which may
be subject to patent protection).?¢® This was a particularly
prominent concern in the fields of access to medicines
and biotechnology.?*® In 2016, the Director of the NIH,
Francis Collins, was enthusiastic about the potential of
bioprinting in the short-term and the long-term (espe-
cially in terms of dealing with the need for transplants):

In the near term, tissues and organs grown on such
scaffolds might also find use as sophisticated, 3D
tissue ‘chips’ with potential for use in studies to pre-
dict whether drugs will be safe in humans. In the
long term, this technology may allow production of
replacement organs from those needing them. 27

Collins had high hopes for the technology: ‘Ultimately,
with the aid of bioprinting advances like this one, perhaps
one day we'll have a ready supply of perfectly matched and
fully functional organs.?6®

The NIH 3D Print Exchange could be seen as an effort
to encourage co-operative and collaborative behaviour
amongst public sector researchers.?*’ Meghan Coakley
and her colleagues explained the impetus for the proj-
ect: ‘3D printing technology is advancing rapidly, with
the expectation that within the next decade, 3D-printed
human tissues and organs will regularly be used in medi-
cal treatment. ?’° They observed: ‘The Exchange is thus
a well-positioned resource for supporting this significant
medical development, and puts the NIH and the U.S.
Department of Health and Human Services ahead of this
emerging technology, which aligns with their interests
to promote research leading to new and improved treat-
ments for patient care’. ?”' Moreover, ‘the Exchange sup-
ports government initiatives in the Maker Movement and
STEM education.?"?

Coakley and her colleagues conclude: ‘Ultimately, we
hope that the NIH 3D Print Exchange will help to bol-
ster the use of 3D printing in medical and bioscientific
research, education, and communication.?”?
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The NIH 3D Print Exchange explains its objectives in
these terms: 3D printing technology is advancing at a
rapid pace, but it is difficult to find or create 3D-printable
models that are scientifically accurate or medically appli-
cable’ #7* The organization explains that ‘The NIH 3D
Print Exchange provides models in formats that are read-
ily compatible with 3D printers, and offers a unique set
of tools to create and share 3D-printable models related
to biomedical science.?’”* The NIH 3D Print Exchange is
designed to address a gap in the literature: ‘Few scien-
tific 3D-printable models are available online, and the
expertise required to generate and validate such models
remains a barrier.?’¢ The program has the following objec-
tive: ‘The NIH 3D Print Exchange eliminates this gap
with an open, comprehensive, and interactive website for
searching, browsing, downloading, and sharing biomedi-
cal 3D print files, modeling tutorials, and educational
material.?”’

The NIH 3D Print Exchange is the product of a col-
laboration by the National Institute of Allergy and Infec-
tious Diseases in collaboration with the Eunice Kennedy
Shriver National Institute for Child Health and Human
Development and the National Library of Medicine. The
program is intended to encourage scientific discovery,
STEM education, and medical learning. The project is
designed to promote patient and practitioner education:
‘One goal of the NIH 3D Print Exchange is to provide an
outlet for creating and sharing medical models to facili-
tate visualization and learning’.?"®

The project is also designed to foster the further devel-
opment of 3D printing in health and medicine: ‘From sur-
gical implants and prosthetics, 3D printing technology is
transforming the field of medicine, allowing doctors to
create customized, patient-specific implants.?”’ The proj-
ect comments: 3D-printed medical devices range from
highly specialized prosthetics to DIY robotics parts that
you can print at home. %

The NIH 3D Print Exchange is a community-driven
model. There is a policy in respect of licensing.?®' Creative
Commons licenses can be applied to models submitted to
the database. There is also scope for public domain dedi-
cations; GNU General Public Licences; and Open Source
Licences. The database includes medical and anatomical
models; custom labware; small molecules and chemicals;
proteins, macromolecules, and viruses; and bacteria,
organelles, and cells. There is also a disclaimer: ‘The NIH
3D Print Exchange is not responsible for misuse of mod-
els hosted on our site, and users are required to adhere to
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our Terms and Conditions.?®? The terms of use include
terms and conditions in respect of general information,
user accounts, intellectual property, liability, and “NIH
Verified” Content.?®

D. Patent Pools

Historically, there has been a use of patent pools as a
means of providing access to a common set of technolo-
gies. In the area of access to essential medicines, the
Medicines Patent Pool was established to help provide for
the licensing of medicines - particularly to deal with the
HIV/AIDS crisis.? In the field of biotechnology, there
has been a discussion of whether patent pools would be
helpful to provide access to gene patents.?® There has also
been an investigation of the use of patent pools to facili-
tate diagnostic testing.?® In the midst of the coronavirus
crisis, Costa Rica and the World Health Organization
(WHO) helped establish the WHO COVID-19 Technol-
ogy Access Pool.?®” However, major intellectual property
holders have been unwilling to participate in the venture
thus far.2®® The public policy option of patent pools has
been mooted in the context of clean technologies and cli-
mate change.?’

Intellectual property lawyer John Hornick has consid-
ered the prospect of a patent pool in the 3D printing tech-
nology field:

3D printing machine innovations will force incum-
bent 3D printing companies to travel down R&D
paths they may not otherwise have trod, which will
be necessary to compete, but will also generate pat-
ent wars absent a savior, such as a patent pool. A pat-
ent pool could free the industry to develop (radio
developed under a patent pool that became known
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as RCA), largely unhindered by patent litigation. But
the industry probably will not accept a pool, so patent
wars are likely.?°

He has remained sceptical as to whether the 3D printing
industry would agree to the imposition of a patent pool.

There has been a push, though, towards the develop-
ment of standards in respect of 3D printing - particularly
through the auspices of America Makes.

E. Compulsory Licensing, Crown Use, and
Government Acquisition

There has also been an interest in the use of compulsory
licensing and Crown use provisions to provide access to
patented inventions in the context of public health. In
the field of access to essential medicines, there has been
numerous cases of compulsory licensing provisions being
invoked to gain access to HIV/AIDS medicines.?’" There
has been a deployment of compulsory licensing to pro-
vide access to cancer medicines.??> The public policy
option of compulsory licensing was also discussed in the
context of gene patents and diagnostic testing.?”® The
device of compulsory licensing has also been discussed in
new emerging fields of the life sciences - such as stem cell
research,?’* and nanotechnology.?’® The topic of compul-
sory licensing also emerged as a critical issue during the
COVID-1g9 crisis - with calls for a TRIPS Waiver.?*

In the context of 3D printing, Phoebe Li expressed con-
cerns about ‘the possible chilling effects of forced sharing
by resorting to compulsory licensing.?” She nonetheless
acknowledges that bioprinting companies should be wary
of engaging in restrictive licensing - citing the backlash
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against the aggressive enforcement of patents by Myriad
Genetics. Phoebe Li comments: ‘3D bioprinting compa-
nies must balance the need to consolidate their market
dominance and their corporate social responsibilities in
disseminating the technology in order to minimise the
disparities in access to health./?® She observed: ‘Rights
are associated with corresponding responsibilities in a
healthy, dynamic and sustainable IP system.?* Phoebe Li
reflected: ‘A patent holder’s exclusive right to practise an
invention must be balanced against the public’s expecta-
tion that the invention should be disseminated.

Summary

In the field of bioprinting, there have been emerging pat-
ent conflicts and disputes over key technology. There are a
range of mechanisms within the patent system which may
help provide access to key foundational technologies. The
research exemption, the defence of experimental use, and
the private and non-commercial use defence may provide
protection for users of patented technology. Public sector
licensing schemes, the NIH Print Exchange, and patent
pools may encourage the sharing of key intellectual prop-
erty in the field of 3D printing and health. There is also
scope for the use of compulsory licensing, Crown Use,
and government acquisition - if the patent thickets in the
field of bioprinting prove to be impenetrable, and creat-
ing adverse impacts in terms of research, public health,
and competition.

5. CONCLUSION

There has been considerable activity in respect of intel-
lectual property and bioprinting. This study has exam-
ined a number of dimensions of the topic. In the field
of patent law, it has looked at a number of challenges
for bioprinting - including the definition of patentable
subject matter; the patent landscapes; and exceptions
and defences under patent law. In particular, the patent
dispute between Organovo and Cellink/ BICO has been
discussed as a case study. Jeremy Thomas Harbaugh has
observed: ‘Bioprinting will continue to develop at its diz-
zying pace, and the law must be nimble enough to evolve
with it3"!

Journalist Paul Hanaphy has observed that, in spite of
such legal conflict, bioprinting remains a promising sci-
entific and commercial field of endeavour: “While bio-
printing entire organs still remains some way away, the
technology is increasingly showing end-use potential,
thus its future applications and probable profitability has
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begun to attract the attention of the industry’s biggest
firms.*°2 He observed that there had been progress in the
field by a number of companies - including 3D Systems,
with its Print to Perfusion regenerative medicine pro-
gram; Desktop Metal with Desktop Health programme;
and attempts to 3D print a living model of the human
pancreas.®®

In addition to patent protection, bioprinting compa-
nies have relied upon a variety of other forms of intel-
lectual property protection - including trade mark law,
copyright law and database protection, and trade secrets
protection and confidential information. There have
already been early conflicts over trade marks relating to
bioprinting.** Both Organovo and Cellink rely heavily
upon trade mark registration to protect an array of brans.
Copyright law has increasingly been invoked in matters
of 3D printing.**® There have on occasion been difficulties
applying copyright law to the field of biotechnology.®*
Trade secrets protection and confidential information has
often been used as an alternative - or a supplement - to
patent protection, particularly where there are complica-
tions in obtaining database protection. There has been a
flurry of trade secrets litigation in respect of 3D printing
in recent years.*"’

In addition to raising questions about intellectual prop-
erty, bioprinting also raises larger questions about the reg-
ulation of new technologies. There have been challenges
in adapting health systems for the regulation of bioprint-
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has revised its guidelines in relation to the regulation of
medical 3D Printing and bioprinting. The Therapeutic
Goods Administration in Australia has also engaged in a
process of law reform in the area of the regulation of med-
ical 3D printing and bioprinting.**” The European Union
has also sought to engage in a holistic regulation with 3D
printing - with a more specific set of reforms targeting
medical 3D printing.*"’ There have been concerns about
governments taking a light-handed approach to the regu-
lation of bioprinting.*"" In addition to matters of regula-
tory approval, there are also important issues in respect
of product liability in respect of 3D printing in health
contexts.®'? There are also significant issues in respect of
liability for software problems in respect of bioprinting
as well "
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