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| ntr oduction

The conventional photocopier makes copies of two-dimensional documents, and
computers permit replication of digital audio and video files. Now three-dimensional (*3D”)
printers can replicate at least some physical objects.’ Asthistechnology continues to improve
and its adoption increases, copyright owners and consumers will have to rethink the viability of
existing copyright regulations and enforcement mechanisms, just as the music and film industries
did in response to the copyright challenges posed by the introduction of the Internet-connected
computer. On the one hand, for digital content, the introduction of the Internet-connected
computer facilitated the creation and widespread distribution of audio and video content. On the
other hand, it also permitted consumersto easily copy and share such content, sometimes without
authorization. In comparison to the copyright issuestypically raised by digital audio and video
content, evaluating copyright protection in physical objects will likely be more uncertain and
complex.

After providing background on 3D printing technology and related distribution websites
in Part I1, Part 11 of this article discusses the copyright doctrines likely to be implicated to a
greater degree by widespread physical replication. In particular, when evaluating the existence
and extent of copyright protection in objects, courts struggle with fact-intensive copyright
inquiries, such as whether the object is useful, or whether it has ornamental features that are
conceptually or physically separable from the underlying useful object. These and other
sometimes murky doctrines suggest that, in comparison to audio and video content, there is more
likely to be areasonable question as to the existence and extent of any copyright protection with
a 3D object. Part IV then discusses the Digital Millennium Copyright Act (“DMCA”) notice and
takedown procedure, and how the different copyright doctrines implicated by physical objects
mean that self-policing of copyright infringement may prove to be a chalenging fit for the 3D
printing ecosystem of design-sharing and product distribution websites.

Copyright protection, which is available to protect the original expression of an ideg, is of
course only onetype of intellectual property protection potentially applicable to a 3D-printed
object. Utility patents are available for machines and other articles that are novel and useful,
among other requirements, and design patents are available to protect the ornamental features of
useful articles, such as the shape of a smartphone.?> Additionally, trademark and trade dress can
be used to protect designs, signs, and characteristics of visual appearance that signify a product’s
source of origin.®> Trademark and trade dress laws are intended to prevent consumer confusion in
purchasing goods and services.” These different forms of protection, which are not mutually
exclusive, have different eligibility requirements, and provide different benefits to the rights
holder. Importantly, with copyright protection, in contrast to patent protection, the rights holder
does not explicitly stake out the boundary of protection as a condition for receiving the
copyright. Thisdistinction is not often of practical significance in enforcing unauthorized
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copying of digital content, but as discussed below, the potentially unclear scope of copyright
protection for a 3D-printed object raises additional copyright challenges for content owners,
hosting sites, and consumers.

[. 3D Printing Technology

3D printing, also known as additive manufacturing, allows consumers and companies to
design and create 3D objects using a machine that “prints’ (that is, deposits) many layers of
material, typically plastic polymers, one on top of the other. In other words, 3D printing isthe
opposite of carved sculpture: instead of removing material to reveal the desired object, a 3D
printer adds material to build the desired object layer by layer. Thistechnology has the potential
to revolutionize product distribution by allowing consumers and small businesses to cheaply
manufacture and sell items including toys, house wares, spare parts for appliances, and even
some medical devices. Astwo leading authors on the 3D printing economy write, with 3D
printing, “[v]ariety isfree,” because the technology “removes the over-head costs associated with
re-training human machinists or retooling factory machines.”>

The 3D printing process begins with a specialized computer file called a* computer-aided
design” (CAD) file, that provides a3D model of an object.® Designers can create wholly original
CAD files, adapt the designs of others, or, using object-scanning technology, scan an existing 3D
object so that it can be replicated.” Several websites, such as Thingiverse, allow designersto
upload and share CAD files online, and communities of “makers’ are already sharing and
modifying designs using such websites, much like the open source software movement.®

Both consumer and commercial-grade 3D printers are already publicly available. On the
commercial end for example, envisonTEC, a German company, offers a suite of 3D printing
hardware and software. For example, envisionTEC provides 3D printing technology to
companies seeking to manufacture hearing aid components.” Additionally, NASA has 3D
printed rocket engine parts using nickel alloy.’® On the consumer end, Staples announced in
May 2013 that it would be the first mgjor U.S. retailer to offer 3D printers to the general public,
salling the Cube 3D Printer for $1,299."* And MakerBot Industries, creator of the “Replicator 2”
Desktop printer, has been shipping 3D printers since 2009. ' MakerBot was recently acquired by
Stratasys, a maker of professional grade 3D printers; a press rel ease noted that the merger “is
expected to drive faster adoption of 3D printing for multiple applications and industries.” 3
Consumers who do not have accessto a 3D printer, or who want to create something using more
varied materials than are generally available for home use, can order objects from 3D printing
services such as Shapeways.'* Shapeways is a company that manufactures small batches of
objects, and allows consumers to sell 3D-printed copies.™

In the future, 3D printing will likely offer higher quality replication, the ability to build
larger objects, and “ better and cheaper materials.”*® Although predictions about the growth of
the 3D printing economy vary, Carl Bass, president and CEO of Autodesk, a company
specializing in 3D design software, suggests that 3D printing may be to manufacturing what the
microwave was to cooking: not a replacement as some may have initially predicted, but a
complement.’” In any case, the 3D printing ecosystem is likely to continue expanding, with
better software, better printing machines, and more users.
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[11. Copyright Law and 3D-Printed Objects

In comparison to audio and video files, the boundary of copyright protection around
physical objects can be less defined in several important respects. For example, while the
existence of copyright protection in a sound recording, musical composition, or movieis
relatively well settled, for objects, particularly those in the broad “industrial design” category,
thelaw islessclear. Part I11.A discusses the general framework applicable to evaluating
copyright protection in objects. In particular, with objects, courts may have to consider the
“intrinsic” nature of the work, and the extent to which any artistic features can be physically or
even conceptually separated from an object’ s underlying utilitarian function. Judges have
acknowledged that the separability analysisis particularly abstract.® Part 111.B then discusses
the copyright protection in the underlying CAD file. Finally, Part 111.C discusses how the power
to create new objects derived from existing two and three-dimensional designsislikely to
implicate the vague fair use doctrine to a greater degree than the enforcement of unauthorized
copying of audio and video files.

A. Copyright in “Pictorial, Graphic and Sculptural Works”

Under the Copyright Act of 1976 (the “Copyright Act”), “pictorial, graphic, and
sculptural works” are eligible for copyright protection.’® Thisincludes by definition “three-
dimensional works of fine, graphic, and applied art,” aswell as“models.”® Depending on the
nature of the object, evaluating the scope of copyright protection in a pictorial, graphic, or
sculptural work may require considering several doctrines, which are discussed below.

Originality. The first requirement for such worksis that they must satisfy the
“originality” requirement—an “indispensable prerequisite for copyrightability.”** Originality
“requires independent creation plus amodicum of creativity.”?* Consistent with this
requirement, the Copyright Act limits protection in compilations or “derivate works” (that is,
works “based upon one or more preexisting works”) to the material contributed by the author, as
opposed to any pre-existing material . *

Originality istypically not an issue with audio and video content because most works of
this nature are the result of some “modicum” of creativity. But many 3D-printed objects will
likely be derivative versions of common objects, or even derivations of other 3D-printed objects.
Sean Ragan, amember of the online 3D printing community, created afamily tree showing that
more than a dozen 3D printed objects (in thisinstance, heart or cube scul ptures composed of
working gears) can be traced to another design.** Ragan also notes that Thingiverseisitself
tracking derivation information.*® Such extensive use of preexisting elementsislikely to limit
copyright protection in the resulting derivative works. In the case of Lamps Plus, Inc. v. Seattle
Lighting Fixture Co., for example, the court found that a table lamp assembled from “four
preexisting ceiling-lamp elements with a preexisting table-lamp base did not result in the
expression of an original work of authorship.”?

Utility. Thereisan important restriction in the protection for pictorial, graphic and
sculptural works that are “useful” articles, defined by section 101 of the Copyright Act as those
works having an “intrinsic utilitarian function that is not merely to portray the appearance of the
article or to convey information.” Copyright protection for useful works exists “if, and only to
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the extent that, such design incorporates ... sculptural features that can be identified separately
from, and are capable of existing independently of , the utilitarian aspects of the article.”’ In
other words, separable ornamental features of a useful article are eligible for copyright
protection, but there is no protection where the aesthetic features cannot be identified separately
from the useful article, or where the article is purely useful.?® Providing no protection to objects
with an “intrinsic utilitarian function” reflects Congress' intent to distinguish between

“ copyrightable works of applied art and uncopyrighted works of industrial design.”® Further,
the “useful article doctrine serves the important policy of keeping patent and copyright separate
by preventing parties from using copyright to obtain a ‘ backdoor patent’ on a functional article
that cannot be patented.”*°

Oftentimesit is easy to assess whether an article has a purely intrinsic utilitarian function
and is therefore not eligible for copyright protection as a pictorial, graphic or sculptural work.
Useful articles can include such industrial products as automobiles and food processors, as well
as common household items like measuring spoons.®*

But for certain classes of objects, such astoys, the utility analysis can become more
difficult. Although no courts have applied the utility doctrine specifically to 3D-printed objects,
existing cases shed important light on the utility doctrine as applied to the realm of physical
objects generally. In Gay Toys, Inc. v. Buddy L. Corp., for example, the Sixth Circuit reviewed a
decision involving two toy airplane competitors, the first of which alleged that the second was
infringing a copyright in an “ Air Coupe” model airplane.®* The district court concluded that a
toy airplane was a useful article—and therefore ineligible for copyright protection—because the
toy plane “permits achild to dream.”*®* The Sixth Circuit reversed the district court’s decision,
holding that the only use for the toy plane was to portray areal plane, and thus it was not a useful
article under section 101 of the Copyright Act: “[t]he function of toys is much more similar to
that of works of art than it is to the ‘intrinsic utilitarian function’ of industrial products.”**

In the case of Lanard Toys Ltd. v. Novelty Inc., the Central District of California built
upon the Sixth Circuit's analysis and added a layer of complexity.®® There, following the Gay
Toys decision, the court held that two of the toys at issue in a copyright dispute were not useful
because they portrayed real airplanes or helicopters.®® For the other toys at issue, though, a
“Drop Copter” toy, “Wild Copters’ launcher, and “ Stunt Plane” launcher, the court found that a
reasonable jury could find that these toys were useful, and therefore, not entitled to copyright
protection.”” The court’s analysis focused on the fact that the mechanical elements of these toys
arguably had a utilitarian purpose: “the launchers are arguably ‘useful’ because they launch the
toysinto theair.”® The court’s finding that it could take ajury to evaluate whether the toys
might be useful shows how difficult it can be to make an ex ante assessment of the scope of
copyright protection in a 3D object.

Separability. Even where thereis an underlying “useful article,” copyright protection
may exist in separable artistic features. Separability can be one of two types: physical
separability or conceptual separability.® Of the two types, it istypically easier to apply physical
separability. “[W]hen a component of a useful article can actually be removed from the original
item and separately sold, that physically separable design element may be copyrighted.”*° For
example, becauseit is physically separable, copyright protection extends to an original scul ptural
rendering of a banana leaf, even when it is affixed to table and floor lamps.*
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Asfor conceptual separability, whichislikely to arise in many copyright disputes
involving 3D-printed objects, courts have long struggled with assessing whether an individual
design element can be conceptualized as existing independently from a useful article.* 1n 1980,
the Second Circuit held that the “ primary ornamental aspects’ of two belt buckles were
“conceptually separable from their subsidiary utilitarian function,” and thus the ornamental
features were protected by copyright.”® Later, in denying copyright protection for a metal
bicycle rack, winner of an industrial design award, the Second Circuit explained: “if design
elements reflect a merger of aesthetic and functional considerations, the artistic aspects of awork
cannot be said to be conceptually separable from the utilitarian elements.”* Thisis a separate
type of merger analysis from that discussed below, but still an important limitation for at least
partially useful 3D objects.

Merger. The merger doctrine may also limit copyright protection in useful features of a
pictorial, graphic, or sculptural work. Under the merger doctrine, “[w]hen the idea and the
expression of the idea coincide, then the expression will not be protected in order to prevent
creation of amonopoly on the underlying ‘art.””* For example, the “argument was raised and
accepted in many computer code copyright cases that within a given programming language,
certain results (the ideas) cannot be achieved without using certain expressions (source code).
So too with objects, where a particular expression or form “necessarily follow[s]” from the idea,
there is no copyright protection.*’ In Lanard Toys, for example, the court found that the
expressive elements of some of the toys at issue, such as the design of atoy helicopter
component, may have been “dictated by their function of either shooting into the air and spinning
down to the ground, or launching the toy planesinto the air.”*® If that was the case, under the
merger doctrine, there can be no copyright protection.

n46

Copyright Subsists Only In *Particularized Expression.” Where function does not dictate
form and an artistic feature can be conceptualized independently of any useful article, there may
be a narrow copyright in “the author’ s particul arized expression of theidea.”*® For example, in
Mattel, Inc. v. Goldberger Doll Manufacturing Co., the Second Circuit held that Mattel was
entitled to copyright protection for “its own particularized expression” on the face of a Barbie
doll, including the “upturned nose, bow lips, and widely spaced eyes.”*® The court was careful
to note, however, that the protection that flows from Mattel’ s copyright is “ quite limited,” as
“copyright does not protect ideas; it protects only the author’ s particul arized expression of the
idea”™" “Thus, Mattel’s copyright in a doll visage with an upturned nose, bow lips, and widely
spaced eyes will not prevent a competitor from making dolls with upturned noses, bow lips, and
widely spaced eyes, even if the competitor has taken the ideafrom Mattel’ s example, so long as
the competitor has not copied Mattel’s particul arized expression.”? This decision suggests that
because copyright protection is* quite limited,” even minor variations in the design of a 3D-
printed object may be sufficient to avoid the copyright.

Pictorial, graphic and scul ptural works may be composed of many copyrights, each
subject to the restrictions discussed above. Thus, assessing copyright protection in an object can
potentially require a number of particularized judgments about utility and separability. For
example, the District Court of Connecticut recently analyzed twelve potentially protectable
elements of aLego figurine.*® The court concluded that the figurines “straight legs” are
functional, and thus ineligible for copyright protection.> In contrast, the court held that the
“square feet” and “arms slightly bent at the elbows” were sculptural, and thus copyrightable.>
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The cases dealing with separability and usefulness certainly provide guide posts for
evaluating the extent of copyright protection in 3D-printed pictorial, graphic and scul ptural
works. But even courts that search for conceptual separation recognize that it isat timesa
“nebulous standard.”*® The District of Rhode Island for example, in denying copyright
protection to heart-shaped measuring spoons, acknowledged that the “analysis often sounds more
like metaphysics than law.”>" Additionally, in 2004, the Seventh Circuit reviewed several major
cases from other circuits and noted that in each case, the court applied a different method to
evaluate copyright protection.® For those who wish to assess the extent of any copyright
protection in a 3D object, these decisions mean that as a practical matter there often will be no
single answer to the copyright scope question until ajudge rules or jury reaches averdict. So
long as a court finds some aspect of a pictorial, graphic or sculptural work to be separately
copyrightable, though, printing a 3D replicawill constitute copyright infringement.

B. Copyright in the Design File

Existing copyright doctrines also create some confusion over whether, and to what extent,
the CAD design filesfor 3D printing are copyrightable. The code for software programs is now
generally considered copyrightable.® A CAD file, like a software program, could be viewed as a
set of instructions that determines the operation of a machine. Aswith software, copyright in a
CAD file might therefore exist independent of whether the “output” of the file—that is, the 3D-
printed object—is itself copyrightable. Courts could also apply the Learned Hand abstractions
test, as they have with software, to determine the scope of copyright in CAD files® Inacase
involving a playwright’s copyright infringement allegation related to a motion picture, Judge
Learned Hand wrote:

[W]hen the plagiarist does not take out a block in suit, but an
abstract of the whole, decision is more troublesome. Upon any
work, and especially upon a play, a great number of patterns of
increasing generaity will fit equally well, as more and more of the
incident isleft out. ... [T]hereisapoint in this series of
abstractions where they are no longer protected, since otherwise
the playwright could prevent the use of his ‘ideas,’ to which, apart
from their expression, his property is never extended.™

For software, these levels of abstraction may include: (1) the program’s main purpose; (2) its
system architecture; (3) various abstract data t%/p&s; (4) various algorithms and data structures;
(5) the source code; and (6) the object code.”

By analogy, in the realm of 3D printing, courts could find copyright protection for a CAD
design file up to some level of abstraction but not beyond. For example, a particular sequence of
specific CAD codeto 3D print amodel car might be copyrightable, subject to the requirements
discussed in Part 111.A. But the purpose of the instructions, to 3D print a car, would not be
copyrightable. Under the Learned Hand test, what may be a closer call is whether a combination
of structures within a CAD design file—for example, having blocks of code for the chassis, tail
fin, wheels, and doors—is copyrightable, such that alternative code that includes the same
combination would infringe.
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Alternatively, one commentator has argued that because a CAD fileis a*representation
of a 3D object,” the copyrightability of the file will depend on whether the “underlying object
depicted” isitself copyrightable.®®

C. Fair Use

If a3D printed object is an exact replica of a copyrighted object, then the 3D printed
object will infringe. Beyond exact replicas, inthe “variety isfree” 3D printing ecosystem,
designers can easily and cheaply reproduce variations on copyrighted designs, artwork, or photos
as elements of 3D objects. The fair use doctrine, applicable to such variations, presents another
chalenge in applying copyright law to 3D-printed objects. Under the four-factor test outlined in
section 107 of the Copyright Act, an otherwise impermissible use of a copyrighted work may be
exempt from infringement as a“fair use,” depending on (1) the purpose and character of the usg;
(2) the nature of the copyrighted work; (3) the amount of the copyrighted work used; and (4) the
effect of the use on the market for the copyrighted work.

It is notorioudly difficult and fact-intensive to predict with this four-factor test whether
any particular use of a copyrighted work isfair use. As Judge Posner has observed, the four
statutory factors “are not exhaustive and do not constitute an algorithm that enables decisions to
be ground out mechanically.”® And numerous academics have criticized this test, describing it
as little more than an ex post “lottery argument offered by accused infringers forced to gamble,
after the fact, that they did not need permission before.”

Take, for example, the scenario where a 3D designer borrows a 2D graphic image,
transformsit into a 3D form and imbues it with at least some element of new expression.
Depending on the scope of the changes, fair use could be aclose call. Under the first prong of
the fair use test, courts must evaluate the nature and purpose of an allegedly infringing use to see
“whether the new work merely ‘ supersede|s] the objects’ of the original creation ... or instead
adds something new, with afurther purpose or different character, altering the first with new
expression, meaning, or message; it asks, in other words, whether and to what extent the new
work is ‘transformative.’”® The“transformativeness’ of awork is an important but fact-
intensive evaluation.®” In Cariou v. Prince, the Second Circuit recently held that twenty-five of
thirty visual works created by an “appropriation artist,” who altered photographs of people taken
and copyrighted by another constituted fair use.®® The court found that the uses “have a
different character, give [the copyrighted] photographs a new expression, and employ new
aesthetics with creative and communicative results distinct from” the original works.®® In that
case, the expressive transformations in the images were substantial, including the use of selected
portions of originals, enlargements, tinting, and combining the originals with others
photographs.”® Analogous transformations could be implemented in the 3D printing context.
Such changes would likely weigh in favor of fair use, but could be counter-balanced by the
remaining fair use factors, depending on the circumstances.

Merely using a copyrighted work in anew medium is, of course, no guarantee of fair use,
as the context is important to ng fair use. For example, the defendants in Louis Vuitton
Malletier SA. v. Haute Diggity Dog, LLC, used the well-known and copyrighted Louis Vuitton
design in their line of toys and other products for dogs.”* The court ultimately found the
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products to be afair use, relying primarily on the defendant’ s argument that their use was a
parody of the copyrighted work, not on the transformative nature of the use.”

V. Isthe DM CA Ready for 3D Printing?

The Digital Millennium Copyright Act (“DMCA”) was enacted in 1998 “to foster
cooperation among copyright holders and service providersin dealing with infringement on the
Internet.” ”® Since then, the DMCA notice and takedown process has become an important tool
used by copyright holders to protect copyrightsin digital books, sound recordings, movies and
software. In the past few years, the takedown process has found increasing use as an instrument
to address perceived copyright violations in 3D-printed objects. With 3D objects, however,
enforcing intellectual property rights through the notice and takedown process presents even
thornier challenges than with digital content.

The DMCA establishes safe harbors to shield certain “ common activities’ of Internet
service providers (“1SPS’) that are integral to the Internet’ sinfrastructure.” For example, 17
U.S.C. 8§ 512(c) provides a safe harbor for file-hosting and related activities so long as certain
conditions are satisfied.” Most importantly, a service provider must expeditiously take down
allegedly infringing content in response to a notice of infringement sent by a copyright owner.”

So long as a service provider satisfies the safe harbor requirements, it has a complete shield for any
copyright infringement damages arising from the content posted by the subscriber.”” This
procedure places “the burden of policing copyright infringement — identifying the potentially
infringing material and adequately documenting infringement — squarely on the owners of the
copyright ... .”"® Thingiverse.com has aready implemented a DMCA notice and takedown

policy.”

The DMCA at 17 U.S.C. § 512(g) also provides a mechanism for the alleged infringer to
respond to a takedown notice® If an | SP disables content after receiving a takedown notice, the
subscriber who posted that content may send a DM CA-compliant counter-notification requesting
that the disabled content be placed back into service® If the subscriber provides counter-
notification, the party who sent the notification of infringement has ten days to file alawsuit
seeking an injunction for copyright infringement and provide notice of thisto the ISP.2? If theten
days elapse without such notice of alawsuit by the party alleging copyright infringement, an ISP
may re-enable the removed content in compliance with the counter-notification without risking
copyright infringement liability.® By re-enabling the content within fourteen days of the counter-
notification, the ISP will be absolved of any liability to the subscriber who posted the content for
the period of time during which the material was disabled.®*

In general, we would expect copyright owners to know the scope of their rights and to be
able to recognize when they are being infringed. In these cases, notice and takedown serves as an
efficient “extra-judicial” cooperative mechanism for copyright enforcement. But 3D-printed
objects push the limits of underlying copyright doctrines to such an extent (as explained in the
previous sections), that the self-policing mechanisms of the DMCA notice and takedown process
are starting to experience some strain.

For example, in early 2013, influenced by HBO’s Game of Thrones television series, one
designer created an iPhone 5 dock shaped like the Iron Throne ceremonial chair, which is
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featured prominently in the series.® The designer made available online step-by-step
instructions and copies for sale.®® HBO notified the website hosting the copies that it owned a
copyright in “the Iron Throne design.”®

There are severa reasons why the DM CA takedown process may be a bad fit for HBO's
copyright alegation. First, achair (or an iPhone dock) is auseful object. Copyright protection
therefore exists only for design elements physically or conceptually separable from the
furniture’ s utilitarian functions. Identifying such separable elements can be challenging. For
example, the Second Circuit recently affirmed adistrict court’s dismissal of a copyright
complaint, alleging infringement of various high-end furniture copies, including a“Cocoon
chair.”® The court found that “the complaint does not plausibly allege facts indicating that the
furniture contains design elements that are conceptually separable ... .”*° Additionally, despite
the issues around the throne' s usefulness, HBO may have a claim that itstelevision prop is
protected under the Ninth Circuit’s “character” doctrine, under which an “owner of a copyright
in various works embodying a character can acquire copyright protection for the character
itself.”® For example, one court recently concluded the Batmobile is a“character,” in part
because “[t]he comic books portray the Batmobile as a superhero,” and it “exhibit[s] a series of
readily identifiable and distinguishing traits.”®* But the “character” doctrineis evolving and fact-
intensive, meaning that the extent of copyright protection can be unclear. The doctrine also
appears to be in tension with the fact that the iPhone holder has a useful purpose distinct from
serving as areplica of the movie prop.

The Game of Thrones iPhone dock also raises fair use issues, because the designer
adapted the throne design to serve as an iPhone dock. The modified design could arguably be
considered parodic or satirical, possibly commenting on the primacy of technology in our
modern lives. That transformativeness would weigh in favor of fair use, but that would be just
one factor of the fair use analysis. Other factors, including the commercial purpose of the
copying, and the fact that the design is only modified in scale, provide a counterweight to any
transformative aspects of the work. The fair use analysisistypically absent in the context of
policing wholesale digital copying of audio and video filesin their entirety, but may be far from
atypical in the context of 3D printed designs.

Although HBO' s copyright infringement allegation does not implicate issues of sufficient
originality, in other cases, that may beless clear. In 2011, an individual named Ulrich Schwanitz
developed a CAD fileto 3D print a“Penrose Triangle,” an optical illusion frequently portrayed
in the art of M.C. Escher, awell-known graphic artist.”? Schwanitz posted a video of his creation
to Y ouTube, and made his version available for purchase on Shapeways.com.*
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2D drawing of the Penrose Triangle, 3D-printed rendition of the Penrose
showing “three straight beams of square Triangle, viewed from above™
cross-section which meet pairwise at right
angles at the vertices of the triangle” ™

Based on the Y ouTube video, a 3D modeler named Artur Tchoukanov reverse engineered
Schwanitz’ s object and made the CAD file available in the public domain for anyone to
download.® Upset that his creation had been copied and that anyone could use the free CAD file
to manufacture a copy, Schwanitz sent a DM CA takedown notice to Thingiverse, which stopped
distributing the design.”’

Although Schwanitz had a change of heart and released his design into the public domain
shortly after Thingiverse complied with the takedown notice,® his actions demonstrate how the
DMCA can be misused in the first instance, in situations where the extent of copyright protection
in an object isunclear. Schwanitz based his design on the two-dimensional work of another;
Schwanitz even borrowed the idea of creating a Penrose triangle using cube shapes to make up
the three beams.*® And even assuming Schwanitz added some new ornamental feature, his
DMCA notice did not identify any such conceptually separable feature.'® Thiswould have
allowed Tchoukanov to modify his design to remove the element in which Tchoukanov claimed
to have the copyright.

For some 3D-printed objects, the existence and extent of copyright protection will not be
difficult to assess. That said, the DMCA takedown process treats those cases no differently from
cases where there is a bonafide question about the extent of copyright protection. Moreover,
despite a pervasive lack of clarity of copyright principlesin the context of 3D printing, the
DMCA implements a self-policing procedure that relies on the judgments of non-copyright
lawyers — such as hobbyists like Schwanitz — to enforce copyrights extra-judicially, and to
respond to the assertions of others. Thus, we can anticipate that the DMCA framework will
come under increasing pressure in the coming years.
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V. Conclusion

Physical replication may still be far from the ease of pressing “ control ¢ + control v’ to
copy adigita file, but with 3D printing, the gap between the two is narrowing. Asthe market for
3D printing grows, and the technology improves, intellectual property rights holders will soon be
forced to protect their copyrights using doctrines that do not always provide clear answers.
Further, the fact-intensive, and sometimes seemingly metaphysical copyright doctrines
applicable to 3D-printed objects have implications for the DMCA notice and takedown regime,
created to address Internet-related copying of audio, video and other digital content. With 3D
printing, questions of usefulness, originality, separability and fair use mean that self-policing of
copyright infringement can be significantly more challenging for content owners, hosting sites,
and consumers. The growing 3D printing economy thus presents an opportunity and the urgency
for copyright stakeholders to shape the controlling legal regime and appropriate enforcement
mechanisms.
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