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Dear Readers, 
 

Thank you in advance for your feedback on this rough initial draft of 
The Problem with Novelty.  I had hoped it would be farther along, but, 
well, it isn’t.  I welcome feedback of any kind.  A few issues that have been 
bugging me: is there a broader theoretical frame I should be trying to work 
within, or a broader theoretical implication I’m missing?  Are there key 
pieces of the literature I should be addressing but am not?  Are the 
examples I’m using effective?  And does the structure work?  I recognize 
these are big issues, and that there are certainly more questions.  But I 
wanted to at least flag my uncertainty on a few points. 
 

Thanks very much, and I look forward to seeing you all soon. 
 

Best, 
Nicholson 
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Patent law creates incentives for new inventions.  That is to say, 

to get a patent, an inventor must come up with something new.  This 
is unsurprising, perhaps even tautological.  But society doesn’t 
benefit just from “new” products—it benefits from better products, 
or cheaper products.  “New for the sake of new” alone isn’t enough 
to improve social welfare, but patent law promotes exactly that.  
Through the doctrines of novelty, nonobviousness, and utility, 
patent law actively promotes innovation that diverges from what 
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has come before, whether substantially (what I call “exploratory 
innovation”) or just enough to be a little different (what I call 
“differentiating innovation”).  Both forms of divergent innovation 
can sometimes bring benefits, whether through product 
improvement, increased competition between substitutes, or 
knowledge spillovers.  But novelty also brings costs.  Proliferating 
divergent technologies often decrease interoperability and reduce 
the depth of understanding of any particular technology, product-
defined regulatory regimes may require high approval costs even for 
close relatives of existing products, and the process of inventing-
around existing patents itself requires R&D spending.  These costs 
together represent an understudied dark side of novelty. 

Nevertheless, patent law does not operate in a vacuum; other 
incentives also push innovation in divergent or convergent 
directions.  In the latter case, innovators may focus effort on better 
understanding or developing existing products (what I call 
“deepening innovation”).  Two such incentives are particularly 
salient in the case of biomedical innovation: FDA approval and 
insurer reimbursement.  In each case, available incentives push 
innovators to focus on existing products or close variants of those 
products.  Sometimes, this combination results in favorable 
outcomes, where multiple firms develop substitutable versions of a 
product and competition results in lower prices and higher 
efficiency.  Other times, convergent incentive from non-patent 
regimes push innovation in exactly the wrong direction: toward 
minor variations on a product that both fail to increase knowledge 
and result in high prices and inefficiencies for consumers. 

There may not be an easy solution for the problem of novelty, but 
as policymakers consider a landscape of different innovation 
drivers, they would do well to consider how patents drive 
innovations apart, and how other incentives can bring them back 
together, either fruitfully or with unexpected negative effects. 
  



 THE PROBLEM WITH NOVELTY 3 

 
 

TABLE OF CONTENTS 
Introduction ............................................................................ 3 
I. Divergent and convergent innovation ........................... 6 
II. How patent law promotes divergent innovation ....... 9 

A. Patentability ................................................................. 10 
1. Novelty ......................................................................10 
2. Nonobviousness .........................................................13 
3. Utility ........................................................................16 
4. Disclosure ..................................................................17 

B. Infringement ................................................................. 19 
1. Literal infringement and inventing around ............20 
2. The doctrine of equivalents ......................................21 

III. Case studies of divergent innovation ........................ 22 
A. Me-too drugs: the case of statins .............................. 22 
B. Wearable diabetes devices ......................................... 25 
C. Electronics and telecommunications technology . 28 

IV. The dark side of divergent innovation ...................... 29 
A. Costs of inventing around .......................................... 30 
B. Lack of standards/interoperability .......................... 33 
C. Decrease in learning/spread of expertise ............... 34 

V. Patent divergence in context ........................................ 36 
A. FDA approval ................................................................ 37 

1. The 501(k) preclearance pathway ............................38 
2. The generic drug approval pathway ........................40 

B. Reimbursement ............................................................ 43 
C. Interactions ................................................................... 45 

Conclusion ............................................................................. 47 
 

 
INTRODUCTION 

 
Patent law promotes inventions that are different from what 

the world already knows.  This may seem a truism: what is 
innovation other than the search for new things?  But novelty is 
not the aim of innovation policy; improvement is.  Put more plainly, 
what we want is “better;” what we get is “new.”  Often, in fact, we 
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get innovations that new purely for the sake of being new, and not 
better at all—sometimes worse.  This project explores how patent 
law promotes what I call divergent innovation—different, or new, 
purely for the sake of being different or new—drawing principally 
from examples in the field of biomedical innovation.  New drugs 
provide the clearest case.  If a known chemical would make an 
effective drug, companies still won’t develop it—because it isn’t 
new, and therefore isn’t patentable.1  Instead, they make minor 
changes (or seek out a totally different chemical), even if those 
changes might make the drug worse, because the patent incentive 
for novelty doctrine dominates the innovative process.2  Patent 
doctrines focus incentives on the search for new inventions without 
emphasis on improving technology or welfare.  Novelty, 
nonobviousness, and utility doctrines all drive inventions’ 
newness.  And in a mirror image of patent incentives to create 
“new” inventions, innovators “design around” a patent not because 
the designing around will improve a product, but to avoid the cost 
imposed by doing something that is not new and that is instead 
covered by an existing patent. 

But divergent innovation brings substantial costs.  When the 
path of innovation is deliberately forked, we lose the ability to draw 
from existing stocks of knowledge about a particular technology 
because the new technology is different for the sake of being 
different.  A new drug requires new clinical trials, even if it’s very 
similar to a known drug—just different enough to avoid infringing 
the old patent and to receive a new patent.  Divergent innovation 
thus limits the application of existing knowledge and limits the 
ability to focus knowledge acquisition going forward.  Divergent 
innovation may also create problems of incompatibility and a lack 
of standards; electronic health records systems are famously 
incompatible.  And a broader range of technologies available to 
address a particular problem requires increased effort to 
understand and apply—if there are a dozen similar drugs for a 
particular condition, providers need to understand how they all 
function, even if the differences are the result of patent incentives 
rather than medical need.  This is not to say that divergent 
innovation is per se bad, but rather that it creates costs that can be 

                                                   
1 Benjamin N. Roin, Unpatentable Drugs and the Standard of Patentability, 

87 TEX. L. REV. 503, 513 (2009). 
2 See infra Section III.A. 



 THE PROBLEM WITH NOVELTY 5 

grouped through their genesis in divergent innovation. 
The patent system’s incentives for divergent innovation fit 

within a broader innovation ecosystem where some policy tools 
promote divergence, but others instead encourage innovators to 
converge on particular ways of solving a problem.  In the context of 
medical technology, gatekeeping by FDA and medical insurers 
promotes technological convergence.  Trying to get a new 
technology approved for sale or reimbursement is easier if the 
approver is familiar with the technology, and if the innovator thus 
need not make her case from scratch.  At FDA, generic drugs are 
the clearest case; getting a second version of the same drug 
approved is far easier than winning approval for a new drug.  The 
510(k) device preclearance pathway similarly eases market access 
for new medical devices that look more like old devices, where pre-
market approval imposes substantial hurdles on genuinely new 
technology.   

Other policy levers occupy different places along the divergence-
convergence spectrum.  Prestigious journals prioritize novel, 
surprising results over confirmations or refinements of existing 
work,3 but government grants may go either to new research 
pathways or to existing areas with which grant reviewers are 
comfortable.4  These different innovation levers provide powerful 
options to shape innovation over time.  For instance, different 
levers could promote divergent innovation early in the innovation 
process and then create incentives to funnel the many resulting 
possibilities into eventual consensus technologies upon which 
future innovation can build.  Some medical devices have followed 
this path.  But innovation levers can also combine in unhelpful 
ways, where early, underlying technology fails to pursue diverse 
possibilities—until we are locked into a single technology that then 
develops superficial differences that limit integration.  Electronic 
health records have followed this trajectory.  A better 
understanding of the broader innovation context, and how 
incentives promote divergent or convergent innovation within it, 
can help improve both our picture of innovation and our policy 

                                                   
3 See, e.g., Neal S. Young, John P.A. Ioannidis & Omar Al-Ubaydli, Why 

Current Publication Practices May Distort Science, 5 PLOS MED. 0696 (2008); 
John P.A. Ioannidis, Why Most Published Research Findings Are False, 2 PLOS 
MED. e124 (2005). 

4 See W. Nicholson Price II, Grants, __ BERKELEY TECH. L.J. __ (forthcoming). 
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options for improving it. 

This Article proceeds in five Parts.  Part I describes the ways in 
which innovation paths can diverge or converge.  Part II lays how 
several patent doctrines can drive innovation to diverge.  Part III 
provides three cases studies to illustrate divergent innovation: me-
too drugs, notably statins; electronic health record systems; and 
telecommunications technology.  Part IV turns to the dark side of 
divergence—that is, the costs that can arise from the pursuit of 
divergent innovation.  Part V places patent law into a broader 
context in the case of biomedical innovation, addressing how the 
incentives provided by FDA approval and insurer reimbursement 
can drive innovation in convergent directions—and how, 
sometimes, these incentives can perversely lead to innovation 
landing in an unhappy middle where it is convergent enough that 
we derive little social benefit from diversity, but divergent enough 
that we see few of the benefits from coalescing around a consensus 
technology.  A few brief thoughts conclude. 

 
I. DIVERGENT AND CONVERGENT INNOVATION 

 
Consider the case of three potential innovators. 
 
Jenn, the head of a new breast cancer research lab, has recently 

read exciting results that identify a novel signaling protein, 
SpreadZ, that looks to be involved in metastasis (cancer 
spreading); the paper also suggests a complex mechanism for 
inhibiting it.  Among the many possible research pathways her lab 
take, she considers three most important or interesting.  First, she 
can try to replicate the results of the earlier lab’s work, thus 
helping ensure that the earlier work was accurate and increasing 
our knowledge about the novel protein and the possible 
mechanism.  Second, she can try to find other mechanisms to 
inhibit the novel protein, perhaps through slight variants on the 
mechanism described.  Third, she can try to identify a totally 
different protein involved in breast cancer metastasis. 

The second potential innovator is a medium-sized drug 
company, with expertise in the field of statins, drugs used to reduce 
the risk of high cholesterol.  The company can choose to develop 
new information about an existing blockbuster statin, Lipitor—
perhaps identifying new uses or new populations, or finding a more 
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efficient manufacturing method or dosing regimen.  It can also try 
to identify another statin that reduces the risk of high cholesterol.  
Or is can pursue some totally unrelated drug target. 

The third potential innovator is a large consumer-technology 
company.  It is deciding on the connector to use for its new 
smartphone.  It can use the existing technology (say, micro-USB), 
perhaps making it more efficiently; it can tweak the existing 
technology to work slightly better for its phone, or it can develop 
its own connector (in the case of Apple, the Lightning connector). 

We can think of the three options faced by companies as, 
roughly, learning more about the existing technology (deepening), 
pursuing minor variations on the existing technology 
(differentiating), or moving further afield from the existing 
technology toward something markedly different (exploring).  The 
latter two are ways that an invention can be “new for the sake of 
new.”  In differentiating innovation, an invention can be trivially 
different from what came before.  With respect to patent law, the 
invention may be “new,” but the newness may matter for the 
purposes of patent law but not much else.5  Second, in exploring 
innovation, inventions can be a larger step away from what came 
before.  This can have positive effects, as when it promotes 
advances in technology.  But exploring innovation can also result 
in ultimately unproductive changes, even though the changes are 
significant.  That is to say, the new invention is substantially 
different, but there is no particular reason for it to be different in 
that way, and society might have benefited more if the innovator 
hewed closer to an original and had improved it rather than moving 
farther away. 

In each of the three cases described above, any of the options 
could be best for social welfare.6  Society might be better off with 
deeper knowledge about how SpreadZ works and the identified 
mechanism for stopping it, better manufacturing methods for 
Lipitor, or more efficient and widespread adoption of micro-USB 
(deepening).  But it might just well be better off knowing about 
more breast cancer proteins, getting a new drug in a new class, or 

                                                   
5 As discussed below, the doctrine of nonobviousness is supposed to prevent 

patentability in this circumstances, but that doctrine has substantial gaps.  See 
infra section II.A.2. 

6 It would be nice to have all these innovations, of course, but I assume 
limited innovator resources. 
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having access to a connector that doesn’t refuse to connect if you 
have it upside down (exploring).  And in the middle 
(differentiating), society might benefit from small variations in 
existing technology through, for instance, increased competition.  
The answers involve tradeoffs between knowledge breadth and 
depth, interoperability and improvements, competition and 
differentiation, and other values. 

But patent law has a favorite answer.  Patent law creates 
incentives for innovators to pursue pathways that are different 
from what has come before, whether mildly different (the second 
possibilities within each of the three scenarios) or substantially 
different (the third possibilities).  Its various doctrines make 
patents available only for new inventions, and substantially limit 
the ability of patents to promote developing new information about 
old inventions.7  In addition, the exclusivity created by patents held 
by an earlier inventor limit the ability of later inventors to practice 
the earlier invention without paying a license or facing the risk of 
infringement liability.8  Thus, innovators choosing between 
different possible forms of innovation will be driven, at least by 
patent law, to pursue paths farther from existing knowledge.   

Patent law’s preference for novelty exists even when we do 
know what’s socially best, and even when it’s not one of the novel 
paths.  Jenn may be certain (and right) that the field will be best 
advanced by replicating the earlier lab’s work, perhaps because the 
earlier work is correct but widely disbelieved and therefore 
unlikely to be used.  Or we may know from past experience that 
new proprietary connectors create negative effects by locking 
consumers into existing platforms, and that these negative effects 
swamp all but the most overwhelming technological advances.9  
Patent law will still create incentives to pursue the different 

                                                   
7 See infra Section II.A. 
8 See infra Section II.B. 
9 See Melissa A. Schilling, Technological Lockout: An Integrative Model of 

the Economic and Strategic Factors Driving Technology Success and Failure, 23 
ACADEMY OF MANAGEMENT REV. 267 (1998); see also Jonathan Coopersmith, 
What Fax Machines Can Teach Us About Electric Cars, CONVERSATION (Mar. 6, 
2017, 10:15 PM), http://theconversation.com/what-fax-machines-can-teach-us-
about-electric-cars-66896 (“Some manufacturers even deliberately made their 
machines incompatible to lock their customers into their equipment.”). 
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path.10  The next section explores the doctrines by which patent 
law creates incentives for divergent innovation, whether 
differentiating or exploring. 

 
II. HOW PATENT LAW PROMOTES DIVERGENT INNOVATION 

 
Patent law and policy are explicit about promoting divergent 

innovation.  The former Chairman of the Department of 
Commerce’s Patent Survey Committee elaborated this goal of 
novelty in testimony before Congress:,  

 
The effect of the patent system . . . is to force diversity. A is 
a manufacturer of can openers; B is a competitor. B comes 
along with a new type of can opener. He gets a patent on it. 
A can’t copy it, but he still has to stay in the can-opener 
business, so he gets busy and gets himself up some new type 
of can opener, and it is usually a little better than B’s.11 
 
Patent law creates incentives for divergent innovation in two 

principal ways.  First, the doctrines that determine patentability 
demand difference; an inventor can patent her invention only if it 
is novel and nonobvious.12  To the extent that patents increase the 
amount of an invention’s value that can be appropriated by the 
inventor—the point of patents—this will increase the realizable 
value of inventions that are different from what has come before.  
Second, difference can shield later inventors from paying a “tax” to 

                                                   
10 Other incentives also apply, see infra Part IV, and patent law itself may 

not be the dominant form of incentive, especially in an academic context.  See, 
e.g., Rebecca S. Eisenberg, Public Research and Private Development: Patents 
and Technology Transfer in Government-Sponsored Research, 82 VA. L. REV. 
1663 (1996); Arti K. Rai, Regulating Scientific Research: Intellectual Property 
Rights and the Norms of Science, 94 NW. U. L. REV. 77 (1999); F. Scott Kieff, 
Facilitating Scientific Research: Intellectual Property Rights and the Norms of 
Science—A Response to Rai and Eisenberg, 95 NW. U. L. REV.  691 (2001); Arti 
K. Rai & Rebecca S. Eisenberg, Bayh-Dole Reform and the Progress of 
Biomedicine, 66 LAW & CONTEMP. PROBS., Winter/Spring 2003, at 289. 

11 Atomic Energy Act of 1946: Hearings Before the Special Comm. on Atomic 
Energy, 79th Cong. 61 (1946) (statement of William Davis, Chairman, Dep’t of 
Commerce Patent Survey Comm.). 

12 35 U.S.C. §§ 102, 103 (2012). 
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earlier inventors.13  Patents grant exclusionary rights;14 if later 
inventions fall within the scope of existing patents covering earlier 
inventions, the later inventor must either license the earlier patent 
or run the risk of liability for infringement.15  These potential taxes 
on later inventions create incentives for later inventors to pursue 
inventions different enough to avoid the scope of earlier patent 
claims.16  The next sections explore the patent doctrines underlying 
each of these dynamics.17  

 
A.  Patentability 

 
Several doctrines governing when an invention can be patented 

promote divergent innovation.  The most straightforward are the 
novelty and nonobviousness requirements, which enshrine patent 
law’s push toward what is new and different.  However, the utility 
and disclosure requirements (taken as a group) also push 
innovators toward divergent innovation, or at least do not 
encourage convergent innovation. 

 
1. Novelty 

 
The novelty requirement, by definition, requires that for 

something to be patentable, it must be different from what has 
come before.18  This, at its most basic, is where patent law promotes 
divergent innovation.  Doctrinally, the novelty requirement states 
that an invention cannot be patented if every element of the 

                                                   
13 Suzanne Scotchmer, Standing on the Shoulders of Giants: Cumulative 

Research and the Patent Law, 5 J. ECON. PERSPECTIVES, Winter 1991, at 29. 
14 35 U.S.C. § 271. 
15 Scotchmer, supra note 13, at 30–32. 
16 Id. 
17 Certainly, not all patent doctrines promote divergent innovation, and not 

all doctrines cut clearly in one direction or another.  The following sections will 
point out those mixed dynamics when they appear.  Nevertheless, the bulk of 
patent doctrine pushes inventors to develop inventions different from what came 
before.   

18 35 U.S.C. § 102.  To be sure, patents are explicitly available on 
improvements of existing processes or products.  But as described in more detail 
below, those improvements, if made to a process or product covered by an 
existing patent, will be subject to an innovation “tax” in the form of licensing 
requirements or the likelihood of liability for infringement.  See infra Section __. 
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invention can be found within the prior art—that is, a broad set of 
references considered available to the world.19  Practically, this 
means that if an innovator wants to patent an invention, she must 
create something new.  And of course this is unsurprising; a 
principal purpose of patent law is to drive the creation of new ideas; 
the public suffers the deadweight loss of monopoly in exchange for 
information it did not have before.20 

Some forms of new information are inadequate to justify a 
patent.  Information about new uses of a known product, or new 
results of existing processes, will not make that known product or 
existing process itself patentable.21  These types of information 
development follow-on innovation—deepening innovation—
directed at earlier technology or products, and are essentially the 
opposite of divergent information.  Understanding more about an 
existing process or product—how mixing water with a drug may 
avoid toxic explosions22 or the usefulness of a subset of known 
alloys in resisting corrosion23—may be tremendously socially 
valuable.  But it is typically not patentable. 

 
a. New use patents 

 
Patents on new uses of existing products are an intermediate 

case.  Patents are available when innovators discover a new use for 
an existing product;24 for instance, if a doctor discovers that a drug 

                                                   
19 35 U.S.C. § 102. 
20 The quid pro quo reasoning of novelty plays out differently in different 

contexts; inventions that already exist but are kept concealed by their inventors 
are not part of the prior art, see Metallizing Engineering Co. v. Kenyon Bearing 
& Auto Parts Co., 153 F.2d 516, 519–20 (2d Cir. 1946), but inventions that are 
available to the world are patentable even if no one knows or understands that 
the invention is present, Schering Corp. v. Geneva Pharm., Inc., 339 F.3d 1373, 
1377–1380 (Fed. Cir. 2003). 

21 Patent law does permit inventors to patent the use of an old process to a 
new end—that is, to accomplish a new goal—but not the use of a known process 
toward the same end, even if the results were previously unrecognized.  See 
Bristol–Myers Squibb Co. v. Ben Venue Labs., 246 F.3d 1368, 1376 (Fed. Cir. 
2001)  (“Newly discovered results of known processes directed to the same 
purpose are not patentable because such results are inherent.”). 

22 Abbott Labs. v. Baxter Pharm. Prods., 471 F.3d 1363, 1376 (Fed. Cir. 
2001). 

23 Titanium Metals Corp. v. Banner, 778 F.2d 775, 780–82 (Fed. Cir. 1985). 
24 Robert P. Merges & Richard R. Nelson, On the Complex Economics of 
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used to treat high blood pressure can also be used to treat male 
pattern baldness, she can obtain a patent on the use of the drug to 
treat male pattern baldness, even though the drug itself is known 
(and perhaps independently patented).25  Thus, patents can in 
some circumstances provide incentives for some types of deepening 
innovation. 

There are two complications to this part of the story.  First, 
frequently patents for new uses are not especially valuable, and 
therefore do not provide especially strong incentives.26  For new 
uses of existing drugs, once the patent covering the drug itself has 
expired, generic manufacturers can make generic versions of the 
drug and sell them at lower prices—patients can then use the 
cheaper, generic version for any use, including the newly patented 
use.27  In the example described above, generic manufacturers can 
make and sell cheap minoxidil, labeled for treating only high blood 
pressure, which patients can then use to treat baldness.28 
Theoretically, the holder of the new use patent can sue doctors or 
patients for violating its patent, but realistically this is an unlikely 
strategy.29  Thus, new use patents provide lower incentives than 
patents on entirely new compounds.30   

                                                   
Patent Scope, 90 COLUM. L. REV. 839, 852 (1990). 

25 See, e.g., U.S. Patent No. 3,461,461 (filed Nov. 1, 1965) (claiming the 
compound minoxidil and its use to treat high blood pressure); U.S. Patent No. 
4,139,619 (filed Aug. 19, 1977) (claiming the use of minoxidil to stimulate hair 
growth). 

26 See Rebecca S. Eisenberg, The Problem of New Uses, 5 YALE J. HEALTH 
POL’Y L. & ETHICS. 717 (2005); Benjamin N. Roin, Solving the Problem of New 
Uses, (draft manuscript, Oct. 14, 2016), available at 
https://www.bu.edu/law/files/2016/10/Solving-the-Problem-of-New-Uses-Ben-n.-
Roin.pdf. 

27 Eisenberg, supra note 26, at 720. 
28 There are complex strategies to try to avoid this pattern, but they do not 

always work, and an exploration of them is outside the scope of this work.  See, 
e.g., Robin Feldman & Evan Frondorf, Drug Wars: A New Generation of Generic 
Pharmaceutical Delay, 53 HARV. J. ON LEGIS. 499 (2016) (discussing the strategy 
of “skinny labeling,” where brand companies attempt to restrict generic behavior 
by limiting the approved uses listed on the drug’s label). 

29 Rebecca S. Eisenberg, The Role of the FDA in Innovation Policy, 13 MICH. 
TELECOMM. & TECH. L. REV. 345, 351 (2007); see also Amy Kapczynski & Talha 
Syed, The Continuum of Excludability and the Limits of Patents, 122 YALE L.J. 
1900, 1917 (2013) (noting problems of social norms of this approach). 

30 See id. 
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Second, as discussed below, the exclusive rights created by 
patents on earlier inventions exact an innovation tax on later 
innovators.31   Practicing a new use of a drug, even if the subject of 
an independent patent, can still be blocked by an earlier patent on 
the drug itself, reducing the net incentives to develop that new use 
through deepening innovation.32  Taken as a whole, the doctrine of 
novelty creates substantial incentives for innovation to follow 
either differentiating or exploring pathways, rather than 
deepening pathways. 

 
2. Nonobviousness 

 
Nonobviousness also pushes inventors away from existing 

technologies.  Under 35 U.S.C. § 103, an invention cannot be 
patented if it would have been obvious to the person having 
ordinary skill in the art.33  The purpose of the obviousness 
requirement is to ensure that patents are not available for trivial 
advances in technology, but require more substantial differences.34   
The nonobviousness requirement thus aims specifically at driving 
divergent innovation.  If the difference from the prior art is 
relatively trivial, the difference should be obvious to the 
PHOSITA.35  This limits incentives for some types of divergent 

                                                   
31 See infra Section __. 
32 See Scotchmer, supra note 13, at 32–33. 
33 35 U.S.C. § 103 (2012).  Section 103 reads in full, “A patent for a claimed 

invention may not be obtained, notwithstanding that the claimed invention is 
not identically disclosed as set forth in section 102, if the differences between 
the claimed invention and the prior art are such that the claimed invention as a 
whole would have been obvious before the effective filing date of the claimed 
invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which 
the invention was made.” 

34 See KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 417 (2007) (“If a person of 
ordinary skill can implement a predictable variation, [the nonobviousness 
requirement] likely bars its patentability.”). 
35 Douglas L. Rogers, Federal Circuit’s Obviousness Test for New Pharmaceutical 
Compounds: Gobbledygook?, 14 CHI.-KENT J. INTELL. PROP. 49, 54 (2014) 
(“[U]nder KSR, an invention is obvious if PHOSITA would have readily 
developed the invention from prior art, based on her creativity and common 
sense, by taking recognized scientific paths to resolve known needs, even though 
the specific steps in and result of the path were not shown in advance in the 
prior art.”). 
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innovation.  More precisely, nonobviousness aims to prevent 
patentability for both deepening innovation and differentiating 
innovation, allowing only patents on exploring innovation—that is, 
innovation that substantially differs from what has come before. 

The nonobviousness requirement limits incentives for many 
types of deepening innovation that are obviously beneficial for 
society.  When an improvement on existing technology is expected 
to work, the requirement prevents patenting—at least 
theoretically.36  In fact, the doctrine of teaching away relies on 
exactly this logic; when the prior art suggests that an invention is 
unlikely to work, that fact cuts in favor of nonobviousness.37  Thus, 
under an ideally implemented nonobviousness requirement, 
differentiating innovations will often be unpatentable.   

 
a. Secondary considerations of nonobviousness 

 
Courts use secondary considerations of nonobviousness to try to 

avoid hindsight bias (that is, the idea that inventions often look 
obvious once they have already been developed).38  Secondary 
indicia try to add objectivity to the inquiry, and include whether 
the invention experienced commercial success, solved a long-felt 
need, or was the solution to a problem that others had tried and 
failed to solve.39   

Commercial success could provide a screen for inventions to be 
better and not just new.  If the innovation shows commercial 
success, the argument goes, it was probably not obvious or someone 
would have already invented it (and seized that commercial 
success).40  Similarly, commercial success of an innovation might 
seem to suggest that the innovation is actually better than prior 
instantiations, not just different—presumably, consumers flock to 

                                                   
36 KSR, 550 U.S. at 417–18 (noting that predictability is the touchstone of 

obviousness, at least for combination patents). 
37 See United States v. Adams, 383 U.S. 39 (1966); Arkie Lures, Inc. v. Gene 

Larew Tackle, Inc., 119 F.3d 953 (Fed. Cir. 1997). 
38 Rogers, supra note 35, at 91 (“Fear of hindsight bias has been a significant 
factor in the Federal Circuit's use of its obviousness test for new pharmaceutical 
compounds.”) 

39 Graham v. John Deere Co., 383 U.S. 1, __ (1966). 
40 Cf. Robert P. Merges, Commercial Success and Patent Standards: 

Economic Perspectives on Innovation, 76 CALIF. L. REV. 805, 838–52 (1988) 
(presenting and critiquing this inferential leap). 
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a new innovation for some reason.41  But of course, many things 
can lead to commercial success, including better marketing, 
association with an existing brand or company, price, or other 
aspects.42  Few of these rely on an innovation actually being better 
than what was on the market before.  Thus, commercial success is 
at best a moderate influence against “new for the sake of new” and 
toward innovation that is actually better.  In fact, to the extent that 
secondary indicia like commercial success can suggest an 
innovation is nonobvious even though its differences are de 
minimis or are directed at difference more than improvement, such 
indicia can allow purely divergent innovation to pass through the 
filter of nonobviousness more readily.   

Long-felt need and the failure of others suggest somewhat more 
readily that the innovation is worth the effort.  If others have tried 
and failed to solve a problem, or if the problem has been long-
recognized but unsolved in a field, those both suggest that the 
solution is in fact socially valuable (else, why would the field feel 
the need or others have tried?).43  However, both of these secondary 
indicia help ensure that innovation is socially beneficial only if that 
innovation is exploring innovation, and still prioritize that type of 
divergent innovation over deepening, convergent innovation.  

 
b. Industry differences 

 
The influence of nonobviousness is more nuanced when 

considering different types of innovation: the doctrine filters 
innovations more weakly in some industries than in others.44  In 
particular, the biotechnology and pharmaceutical industries are 
thought to face a typically more relaxed nonobviousness 
requirement, because those arts are considered inherently less 
predictable.45  Theoretically, if a medicinal chemist would be 
expected to know that an existing drug could be improved by 
changing its structure in a particular way, the nonobviousness 

                                                   
41 [cite] 
42 Merges, supra note 40, at 853 (quoting C. FREEMAN, THE ECONOMICS OF 

INDUSTRIAL INNOVATION 124 (2d ed. 1980)). 
43 [cites] 
44 Burk & Lemley, Policy Levers in Patent Law, 89 VA. L. REV. 1575, 1593 

(2003).  
45 Id. 
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doctrine should bar receiving a patent on that improved drug.46  In 
practice, however, because the pharmaceutical and 
biotechnological arts are considered unpredictable, this 
requirement is not always as strong as it seems.47  In practice, this 
weaker requirement allows relatively small variations on known 
products to pass the nonobviousness requirement in the these 
fields.48 

 
3. Utility 

 
An invention must be useful to be patentable.49  The utility 

doctrine does not explicitly promote divergent innovation.  But it 
does permit innovation to be new-for-the-sake-of-new, and that was 
not always a foregone conclusion.  In Lowell v. Lewis, an early, 
classic case, the renowned patent litigator Daniel Webster argued 
that inventions should only be patentable if they were not only 
new, but better than existing technology.50  Justice Story, riding 
circuit, roundly rejected this argument:   

 
All that the law requires is, that the invention should not be 

frivolous or injurious to the well-being, good policy, or sound 
morals of society.  But if the invention steers wide of these 
objections, whether it be more or less useful is a circumstance 
very material to the interests of the patentee, but of no 
importance to the public.  If it be not extensively useful, it will 
silently sink into contempt and disregard.51 

 
Thus, the utility requirement does not require superiority to 
existing technology.  To the extent that this lax requirement allows 
patent incentives for minor variations that do not improve 
products, it decreases the relative incentive to push for 

                                                   
46 Roin, Unpatentable Drugs, supra note 1, at 532–34. 
47 Burk & Lemley, supra note 44, at 1680. 
48 Id.; Amir A. Naini, Convergent Technologies and Divergent Patent Validity 

Doctrines: Obviousness and Disclosure Analyses in Software and Biotechnology, 
86 J. PAT. & TRADEMARK OFF. SOC’Y 541, 544–60 (2004); see also infra Section __ 
(discussing me-too drugs). 

49 35 U.S.C. §§ 101, 112 (2012); Juicy Whip, Inc. v. Orange Bang, Inc., 185 
F.3d 1364, 1366–67 (Fed. Cir. 1999). 

50 Lowell v. Lewis, 15 Fed. Cas. 1018 (C.C.D. Mass. 1817). 
51 Id. at 1019. 
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improvements.  If the patent incentive is available in both cases—
variation without improvement, and actual improvement—then 
other factors such as marketing, network effects, first-mover 
advantage, and other such business factors can more easily shift 
the most profitable path toward differentiating innovation (and 
away from deepening or exploring innovation).  If differentiating 
innovation is less expensive than exploring or deepening 
innovation—as we might expect will frequently be the case—this 
will be particularly true. 

 
4. Disclosure 

 
Theoretically, the doctrines of disclosure—enablement, written 

description, definiteness, and best mode—could cut toward either 
convergent or divergent innovation.  These requirements, found in 
35 U.S.C. § 112, require that the patentee enable the person of 
ordinary skill in the art to make and use the disclosed invention 
(enablement);52 to demonstrate that the inventor had possession of 
the invention at the time of filing (written description);53 to claim 
the invention with sufficient definiteness to allow the person 
having ordinary skill in the art to know what is claimed with 
reasonable certainty (definiteness);54 and to disclose what the 
inventor subjectively thought was the best way to practice the 
invention (best mode).55 

Disclosing information about innovations should allow 
innovators to pursue convergence and deepening innovation if they 
judge it worthwhile; it is easier to continue research on an existing 
technology if you know what that technology is.  On the other hand, 
clearer definitions of the metes and bounds of the patent right 

                                                   
52 Ariad Pharm., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1351 (Fed. Cir. 2010)  

(en banc) (noting that distinct enablement and written description requirements 
may both be found in Section 112). 

53 Id. 
54 Nautilus, Inc. v. Biosig Instruments, Inc., 134 S. Ct. 2120, 2129–30 (2014). 
55 The best mode requirement was substantially weakened by the America 

Invents Act, under which failure to disclose the best mode is no longer grounds 
to invalidate a patent.  Leahy-Smith America Invents Act, Pub. L. No. 112-29, 
§ 15(a), 125 Stat. 284, 328 (2011) (codified as amended at 35 U.S.C. § 282(3) 
(2012)).  The best mode requirement has long been difficult to enforce.  Brian J. 
Love & Christopher B. Seaman, Best Mode Trade Secrets, 15 YALE J.L. & TECH. 
1 (2012). 
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makes low-cost divergent innovation easier; firms can differentiate 
their products from the patented product (avoiding the cost of 
licensing or infringement liability) more easily if they know exactly 
what the patent covers.56  

The reality of disclosure in practice casts doubt on this 
description, and suggests that disclosure doctrines more 
realistically promote divergence.  First, while ideally the doctrine 
of enablement allows other inventors to practice the claimed 
invention, disclosures are often vague and unhelpful—and 
deliberately so.57  Prior firms often have little interest in enabling 
later inventors to practice the invention.  Accordingly, disclosure 
may be less helpful in promoting convergent innovation when the 
later inventor would otherwise prefer to follow that path.58 

Vaguely drafted claims (rather than specifications) may also 
push even more toward divergent innovation.  When claims are 
clear, later inventors can invent-around in minor ways.59  But 
patentees are interested in maintaining a broad zone of 
competitive advantage, and thus have an incentive to draft broad 
and somewhat fuzzy claims to prevent precisely this narrow 
inventing-around.60  The Supreme Court has recognized this 

                                                   
56 Burk & Lemley, supra note 44, at 1653 (explaining that claims serve to 

define the technology sufficiently to “put the public on notice of the boundaries 
that would define infringement”). 

57 See, e.g., W. Nicholson Price II, Expired Patents, Trade Secrecy, and 
Stymied Competition, 92 NOTRE DAME L. REV. 1611 (2017); Jeanne C. Fromer, 
Patent Disclosure, 94 IOWA L. REV. 539 (2009); Benjamin N. Roin, Note, The 
Disclosure Function of the Patent System (or Lack Thereof), 118 HARV. L. REV. 
2007 (2005).  But see Lisa Larrimore Ouellette, Do Patents Disclose Useful 
Information?, 25 HARV. J.L. & TECH. 545 (2012) (finding that patents can 
disclose useful information); Lisa Larrimore Ouellette, Who Reads Patents?, 35 
NATURE BIOTECH. 421 (2017). 

58 Richard Levin and colleagues conducted a survey of industry leaders in 
1987 to determine the effectiveness of patents, including the usefulness of 
disclosure.  Richard C. Levin et al., Appropriating the Returns from Industrial 
Research and Development, 3 BROOKINGS PAPERS ON ECON. ACTIVITY 783 (1987), 
https://www.brookings.edu/wp-
content/uploads/1987/12/1987c_bpea_levin_klevorick_nelson_winter_gilbert_gr
iliches.pdf.  In only four of 130 industries did leaders think that patent 
disclosures substantially limited the effectiveness of patents in protecting 
products from imitation.  Id. at 805. 

59 The doctrine of equivalents places some limits on this practice.  See infra 
Section II.B.2. 

60 Brenner v. Manson, 383 U.S. 519, 534 (1966) (describing the practice of 
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problem, and the definiteness doctrine requires that patentees 
draft claims in such a way as to inform, with reasonable certainty, 
the person of ordinary skill in the art the limits of what is 
claimed.61  But in practice, this requirement is difficult to enforce, 
and words have inherent uncertainty; many claims still have fuzzy 
boundaries.62  To the extent that indefinite claim language 
prevents competitors from knowing exactly what is claimed, later 
inventors may prefer exploring innovation rather than 
differentiating innovation. 
 

* * * * 
 

Taken together, multiple doctrines of patentability promote 
divergent innovation.  Novelty and nonobviousness directly make 
it easier to obtain patents for differentiating or exploring 
innovation.  The utility requirement allows differentiating 
innovation and exploring innovation without any concomitant 
social welfare gain, at least in the quality of the invention.  And the 
various disclosures, while theoretically they could cut in either 
direction, in practice drive more divergent innovation.  However, 
getting a patent is not the whole incentive story; the exclusive 
rights created by patents also push later innovators toward 
divergent innovation. 

 
B.  Infringement 

 
The mirror image of the incentives created by patentability 

come in the analysis of infringement.  A person infringes a patent 
when she makes, uses, sells, or imports the invention claimed in 
the patent.63  Two patent infringement doctrines prioritize 
divergent innovation.  The first is the rule for literal infringement, 

                                                   
“drafting patent claims so that they disclose as little useful information as 
possible -- while broadening the scope of the claim as widely as possible” as “a 
highly developed art”). 

61 Nautilus, Inc. v. Biosig Instruments, Inc., 134 S. Ct. 2120, 2129–30 (2014).  
62 See Dan L. Burk & Mark A. Lemley, Fence Posts or Sign Posts? Rethinking 

Patent Claim Construction, 157 PENN. L. REV. 1743, 1751–61 (2009); Kristen 
Osenga, Linguistics and Patent Claim Construction, 38 RUTGERS L.J. 61 (2006); 
David L. Schwartz, Practice Makes Perfect? An Empirical Study of Claim 
Construction Reversal Rates in Patent Cases, 107 MICH. L. REV. 223 (2009). 

63 35 U.S.C. § 271 (2012). 
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which requires that the accused product contain every element of 
the patented invention; this encourages inventing-around, where 
later innovators make minor changes to avoid infringement 
liability or the need to license the patent.  Literal infringement 
promotes differentiating infringement.  The second is the doctrine 
of equivalents, which creates liability beyond the clear limits of a 
patent’s claim.  This promotes exploratory innovation; that is, 
divergence beyond the merely differentiating.   

 
1. Literal infringement and inventing around 

 
Literal infringement requires that the accused product must 

contain every element in the claimed invention.64  To avoid 
infringement liability, innovators (at least, those aware of an 
existing patent) often engage in the process of “inventing around,” 
where they try to alter an invention just enough that it falls outside 
the boundaries of the patent claims.65  For instance, if a claim 
included the limitation that two pieces of the invention are held 
together with adhesive, a later entrant might make the exact same 
product, but with a rivet holding the two pieces together instead of 
an adhesive, thus avoiding literal infringement.  Inventing around 
has at times been heralded as a spur to creativity on the part of 
later innovators;66 in this case, perhaps rivets meaningfully 
improve the performance of the invention, or create alternatives 
such that makes of this product are no longer at the mercy of 
monopolistic adhesive manufacturers.  But perhaps not.   

At base, inventing-around requires that later innovators 

                                                   
64 Literal infringement is the mirror to anticipation, discussed supra at __.  

A well-known maxim states, “That which infringes, if later, would anticipate if 
earlier.”  Peters v. Active Mfg. Co., 129 U.S. 530, 537 (1889). 

65 To be sure, innovators may wish to go further than just outside the 
boundaries of the patent claim, since the doctrine of equivalents occasionally 
allows patentees to reach beyond those literal boundaries, as described below. 

66 E.g., Paul N. Katz & Robert R. Riddle, Designing Around A United States 
Patent, 45 S. TEX. L. REV. 647, 649 (describing those inventing around as 
“legitimately creat[ing] more competition in the market place” in ways that 
“work[] to the advantage of the public in promoting progress in the useful arts”); 
State Indus. v. A.O. Smith Corp., 751 F.2d 1226, 1235-36 (Fed. Cir. 1985) 
(finding that the defendant’s conduct “involving keeping track of a competitor's 
products and designing new and possibly better or cheaper functional 
equivalents is the stuff of which competition is made and is supposed to benefit 
the consumer”). 
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change an invention, not because they may improve it, or because 
they may increase the invention’s social welfare value or market 
share—but rather because that change is necessary to avoid patent 
infringement.  The second invention, assuming successful 
inventing around, is different purely for the sake of difference.  
Sometimes invention-around may require trivial effort, such as 
substituting a different type of fastening; other times, it may 
require substantial effort, such as developing a slight chemical 
variation on a drug and then taking that variant through hundreds 
of millions of dollars-worth of clinical trials.   

 
2. The doctrine of equivalents 

 
The doctrine of equivalents creates the potential for courts to 

find infringement beyond the bounds of literal infringement.  
Under the doctrine of equivalents, a product can infringe a patent 
even if it does not literally infringe so long as it is not “substantially 
different” from the patented invention.67  The doctrine of 
equivalents pushes innovation from differentiating innovation 
toward exploring innovation; to the extent that slightly different 
inventions can come within the fuzzy ambit of a patent claim 
through the doctrine, later inventors have an incentive to diverge 
further from the existing product.  This also means that where the 
doctrine of equivalents is weaker—and it has become weaker over 
the years68—incentives are comparatively higher for merely 
differentiating innovation.69 

                                                   
67 Festo Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., Ltd., 535 U.S. 722 

(2002).  Janet Freilich has explored this issue at some depth in the context of 
bioequivalent drugs; the doctrine of equivalents requires “substantial 
differences” for a later drug not to infringe an earlier drug’s patent, but FDA 
requires that the later drug be bioequivalent in order to pursue an abbreviated 
approval pathway.  Janet Freilich, The Paradox of Legal Equivalents and 
Scientific Equivalence: Reconciling Patent Law’s Doctrine of Equivalents with 
the FDA’s Bioequivalence Requirement, 66 SMU L. REV. 59 (2013). 

68 See generally David L. Schwartz, Explaining the Demise of the Doctrine of 
Equivalents, 26 BERKELEY TECH. L.J. 1157 (2011) 
(“The doctrine of equivalents had been consistently applied by courts until its 
rapid ‘demise’ between the mid-1990s and the mid-2000s.”). 

69 Notably, the doctrine of reverse equivalents also promotes divergent 
innovation.  This doctrine—mostly moribund—holds that an accused product 
that literally infringes may not infringe if it is in fact very different from the 
subject matter of the original patent. Robert Merges, Intellectual Property Rights 
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III. CASE STUDIES OF DIVERGENT INNOVATION 

 
Divergent innovation isn’t just theoretical.  This section 

presents three case studies involving divergent innovation.  The 
first two, me-too drugs and electronic health records, demonstrate 
a pattern of continuing divergence.  Me-too drugs, typified by the 
class of anti-cholesterol drugs known as statins, show a pattern of 
differentiating innovation.  Electronic health records technology 
demonstrates exploring innovation.  The third example, 
telecommunications technology, shows a different pattern of 
innovation, where both divergence and convergence occur. 

 
A.  Me-too drugs: the case of statins 

 
“Me-too” drugs demonstrate divergent innovation.  Also known 

as “follow-on” drugs, they have “a similar chemical structure of the 
same mechanism of action as a drug that is already marketed.”70  
These drugs evoke both sides of divergent innovation: critics argue 
that they require redundant R&D with little benefit,71 while 
supporters argue they can better serve different subpopulations 
and can reduce prices through competition.72 

                                                   
and Bargaining Breakdown: The Case of Blocking Patents, 62 TENN. L. REV. 75, 
75 (1994) (describing the reverse equivalents doctrine as “basically a rule of 
excused infringement; when it applies, it declares that even though a patentee 
has proven infringement, the infringer is free from liability”); but see Tate Access 
Floors, Inc. v. Interface Architectural Resources, Inc., 279 F.3d 1357, 1368 (Fed. 
Cir. 2002) (noting that the reverse doctrine of equivalents had never been 
applied by the Federal Circuit).  To the extent that this takes truly divergent 
innovations out of the scope of literal infringement, it promotes divergent 
innovation by exempting them from the tax exacted by earlier patents.  But, as 
noted, this doctrine is largely gone from practice. 

70 Joseph A. DiMasi & Laura B. Faden, Competitiveness in Follow-On Drug 
R&D: A Race or Imitation?, 10 NATURE REVIEWS DRUG DISCOVERY 23, 23 (2011).  

71 Id.; see also Nicole M. Gastala et al., Medicare Part D:  Patients Bear the 
Cost of ‘Me Too’ Brand-Name Drugs, 35 HEALTH AFF. 1237, 1237 (2016). 

72 DiMasi & Faden, supra note 70, at 23.  The price-competition point is 
especially complex for drugs; while competition between different on-patent 
branded drugs can reduce prices, the entry of generic versions of a branded drug 
result in far lower price reductions.  To the extent that me-too drugs result in 
higher use of branded drugs relative to generic drugs, the overall market price 
for the group of drugs is likely to remain higher. 
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Statins are a prime example, and show a pattern where me-too 
drug development costs likely outweigh its benefits.73  Researchers 
began synthesizing statins in the late 1970s to lower cholesterol 
and reduce the risk of coronary heart disease.74  Merck received 
FDA approval for the first statin, lovastatin, in 1987, which it sells 
under the name Mevacor.75  Since Mevacor’s release, researchers 
have discovered eight more statins; FDA has approved six of 
them.76  The second, atorvastatin, sold by Pfizer as Lipitor, was 
approved in 1997 and became one of the best-selling drugs of all 
time, with over $80 billion in revenue by 2009.77  Rosuvastatin, 
approved in 2003 and sold by Astra Zeneca as Crestor, had over 
$40 billion in sales in its first ten years.78 

It is unclear whether new statins are socially valuable.  One 
meta-analysis comparing four leading statins found that “it is 
barely possible to differentiate between the different statins in 
relation to any outcome.”79  The authors found that statins were 
equally effective across sub-populations including women, patients 
with diabetes, and older patients, and are all generally well-
tolerated.80  Other studies have found only small differences 
between statins,81 though there is some disagreement on this 

                                                   
73 See Gastala et al., supra note 71, at 1237; see also Joshua J. Gagne & 

Niteesh K. Choudhry, How Many “Me-Too” Drugs Is Too Many?, 305 J. AM. MED. 
ASS’N 711, 711 (2011).  

74 Akira Endo, A Historical Perspective on the Discovery of Statins, 86 PROC. 
JAPAN ACAD., SERIES B 484, 489 (2010). 

75 Id. at 490. 
76 Emma Hennessy et al., Is There Potential for Repurposing Statins as Novel 

Antimicrobials?, 60 ANTIMICROBIAL AGENTS AND CHEMOTHERAPY 5111, 5111 
(2016). 

77 Andrew Jack, The Fall of the World’s Best-Selling Drug, FIN. TIMES (Nov. 
27, 2009), https://www.ft.com/content/d0f7af5c-d7e6-11de-b578-00144feabdc0.  

78 Simon King, The Best Selling Drugs Since 1996 – Why AbbVie’s Humira Is 
Set to Eclipse Pfizer’s Lipitor, FORBES (Jul. 15, 2013), 
https://www.forbes.com/sites/simonking/2013/07/15/the-best-selling-drugs-
since-1996-why-abbvies-humira-is-set-to-eclipse-pfizers-lipitor/#75598bb36a8d. 

79 S. Ward et al, A Systematic Review and Economic Evaluation of Statins 
for the Prevention of Coronary Events, 11 HEALTH TECH. ASSESSMENT, Apr. 2007, 
at 1, 63.  

80 Id.; see also Cesar S. Recto et al., Comparison of the Efficacy and 
Tolerability of Simvastatin and Atorvastatin in the Treatment of 
Hypercolesterolemia, 23 CLINICAL CARDIOLOGY 682, 688 (2000) (finding that 
simvastatin and atorvastatin are similarly tolerable). 

81 T.-C. Weng et al., A Systematic Review and Meta-Analysis on the Therapeutic 
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point.82 

The development of Crestor shows the power of patent law’s 
incentives for divergent innovation.  After Pfizer brought Lipitor 
(atorvastatin) to market in 1987, researchers in Japan sought to 
develop a new statin with fewer side effects and greater efficacy in 
reducing cholesterol.83  The researchers initially experimented 
with variations on the same chemical core contained in 
atorvastatin.84  Results from those early experiments, however, 
proved toxic in animals, stymieing the researchers’ progress.85  So 
they switched gears, moving to a different chemical core.86  
Working with this new core, the researchers discovered 
rosuvastatin – a new statin that appeared to have promising levels 
of potency with limited side effects in animal studies.87  The 
researchers received a U.S. patent for their discovery in 1993 that 
later reissued in 2001.88  The patented compound—the active 
ingredient in Crestor—became a blockbuster drug.89 

In the process, patent law pushed the research in a direction 
that researchers expected would be of only moderate success—but 
which, coincidentally, would be easier to patent.  Counsel for 
AstraZeneca described the invention during a 2010 patent dispute 
in which AstraZeneca successfully blocked generic entry of 
rosuvastatin.90  In a trial brief, counsel noted that a person having 
ordinary skill in the art, “if provided with the structure of 

                                                   
Equivalence of Statins, 35 J. CLINICAL PHARMACY & THERAPEUTICS 139, 144-45 
(2010) (finding similar results); Stephen J. Nicholls et al., Effect of Two Intensive 
Statin Regimens on Progression of Coronary Disease, 365 NEW ENG. J. MED. 2078, 
2078 (2011) (finding differences in cholesterol effects but similar reductions in 
arterial plaque). 

82 See, e.g., Peter H. Jones et al., Comparison of the Efficacy and Safety of 
Rosuvastatin Versus Atorvastatin, Simvastatin, and Pravastatin Across Doses 
(STELLAR TRIAL), 92 AM. J. CARDIOLOGY 152 (2003). 

83 In re Rosuvastatin Calcium Patent Litig., 703 F.3d 511, 515 (Fed. Cir. 
2012) [hereinafter In re Rosuvastatin]. 

84 Plaintiff’s Responsive Post-Trial Brief at 5-6, In re Rosuvastatin, 719 F. 
Supp. 2d 388 (D. Del. 2010) (MDL No. 08-1949-JJF), aff’d, 703 F.3d 511 (Fed. 
Cir. 2012). 

85 Id. at 6–7. 
86 Id. at 7. 
87 Id. at 7–8. 
88 U.S. Patent No. 5,260,440; U.S. Patent No. RE 37,314. 
89 See King, supra note 78. 
90 Id. 
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rosuvastatin on [the date of invention], at best might expect that 
rosuvastatin would function as a statin and therefore could inhibit 
cholesterol in humans.”91  Thus, researchers would think 
rosuvastatin was at best a me-too statin.92  And in fact, this “at 
best” result was probably not reality.  The rosuvastatin researchers 
had little expectation of success when they switched to a new 
chemical core.  At the time, researchers “would have expected” that 
a structure like rosuvastatin would have “poor activity, and thus 
be considered a failure” based on the prevailing research.93  As the 
Federal Circuit noted, “at least five pharmaceutical companies had 
abandoned their research on statins with [similar chemical] cores, 
on the prevailing belief that [such] statins were not promising 
leads to improved products.”94 

But while this likelihood of failure makes research less 
promising to pursue, it makes getting a patent easier.  One of the 
secondary indicia of nonobviousness is “teaching away;” if the 
prevailing knowledge in a field suggests that a new solution will 
not be successful and “teaches away” from that solution, that 
solution becomes more likely to be nonobvious and therefore 
patentable.95  Similarly, “surprising and unexpected results” make 
inventions more likely to be patented, and bolstered the validity of 
the patent on Crestor at the Federal Circuit.96 
 

B.  Wearable diabetes devices 
 
Wearable devices to help treat diabetes have also demonstrated 

considerable patent-related divergent innovation.  Insulin pumps 
help individuals with diabetes deliver insulin more easily than 
traditional manual injections.  First developed in 1963, they are 
now typically small devices (about the size of a deck of cards or a 

                                                   
91 Plaintiff’s Responsive Post-Trial Brief, supra note 84, at 72. 
92 In fact, AstraZeneca did not even license the drug rights (a proxy for 

measuring its commercial potential) from the original patent assignee until 
1998, five years after the first U.S. rosuvastatin patent issued.  Benjamin Yang, 
Drug Profile: Crestor, DISCOVERY MED. (May 23, 2009), 
http://www.discoverymedicine.com/Benjamin-Yang/2009/05/23/drug-profile-
crestor/. 

93 See Plaintiff’s Responsive Post-Trial Brief, supra note 84, at 56. 
94 In re Rosuvastatin, 703 F.3d 511, 517 (Fed. Cir. 2012). 
95 See In re Gurley, 27 F.3d 551, 553 (Fed. Cir. 1994). 
96 In re Rosuvastatin, 703 F.3d at 516–17. 
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pager) that deliver insulin through a thin tube to a cannula 
implanted in the subcutaneous fat of a patient.97  Diabetes 
technology has advanced substantially.  Continuous glucose 
monitors, first approved by FDA in 1999, measure glucose in the 
interstitial fluid through an electrode placed under the skin; an 
attached transmitter connects to a receiver.98  They supplement or 
sometimes replace the more traditional finger-stick devices that 
measure glucose through a drop or two of blood taken from the 
finger.99  The two devices can be combined into an “artificial 
pancreas” that measures glucose levels and automatically adjusts 
the level of insulin given to the patient.100  Within this complex 
innovation ecosystem, patents have promoted divergence among 
insulin pump systems. 

Before 2001, the industry followed a standard system to connect 
durable insulin pumps (which last for years) with disposable 
insulin sets (that last for a few days, contain insulin, and connect 
to the pumps) via “luer locks.”101  Medtronic, the dominant maker 
of insulin pumps at the time, made several types of pumps under 
the name MiniMed  that used standard luer locks.  Kits connecting 
to these pumps could be and were made by multiple vendors, 
including Medtronic; allegedly, a new market entrant began 
aggressively marketing its own luer-lock compatible insulin kits 
around 1999.102  In 2001 and 2003, Medtronic introduced the 
Paradigm line of insulin pumps, which use a proprietary 
connection system that Medtronic patented.103  Unsurprisingly, 
the number of manufacturers making insulin sets compatible with 

                                                   
97 Andrew Fry, Insulin Delivery Device Technology 2012: Where Are We after 

90 Years?, 6 J. DIABETES SCI. & TECH. 947 (2012). 
98 David Rodbard, Continuous Glucose Monitoring: A Review of Successes, 

Challenges, and Opportunities, 18 DIABETES TECH. & THERAPEUTICS S2-3 (2016). 
99 Id. 
100 The first artificial pancreas system, the Medtronic MiniMed 670G, was 

approved by the FDA in 2016.  U.S. FDA, FDA approves first automated insulin 
delivery device for type 1 diabetes, 
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm522974.
htm (Sept. 28, 2016). 

101 Medtronic Minimed Inc. v. Smiths Medical MD Inc., 371 F. Supp. 2d 578, 
581 (D. Del. 2005). 

102 Id. at 582. 
103 U.S. Patent No. 6,585,695 B1. 
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Medtronic pumps dropped substantially.104  According to Smiths, a 
competitor that brought an unsuccessful antitrust suit, 
Medtronic’s move, along with its patent protecting the proprietary 
system, limited Smiths’ ability to manufacture compatible insulin 
kits.105  Since 2001, Medtronic has developed multiple different 
insertion and connection systems with proprietary connections.106  
And at least for some systems, it remains the only manufacturer—
as other diabetes manufacturers have developed their own, 
incompatible, proprietary systems.107  Here, patents created an 
incentive to develop a divergent system from the prior art.  
Notably, this divergence was not because of some flaw with prior 
systems—even though divergent and incompatible standards have 
spread, most insulin pumps still use mutually compatible luer lock 
systems today,108 even as insulin sets themselves have developed 
new features.109 

 

                                                   
104 The case brought by Smiths, a rival manufacturer, against Medtronic was 

ultimately lost on a motion for summary judgment for multiple reasons, 
including a lack of standing since Smiths had not actually taken any steps to 
manufacture compatible insulin kits.  Medtronic, 371 F. Supp. 2d at 584–85.  

105 Id. at 584.  Smiths argued earlier that Medtronic’s patent was a factor in 
limiting competition, though it dropped that argument for unknown reasons.  Id. 
at 583–84.  This argument was made with greater success in C.R. Bard, Inc. v. 
M3 Sys., Inc., 157 F. 3d 1340 (Fed. Cir. 1998), where the company changed the 
design of a biopsy gun to accept a new and different needle design, patented the 
new needle and the needle-gun interface, and reduced competition in the market 
through its patents.  Id. at 1367. 

106 Infusion Sets, MEDTRONIC, 
http://www.medtronicdiabetes.com/products/infusion-sets (last visited Mar. 23, 
2018). 

107 See, e.g., U.S. Dept. of Veteran’s Affairs, Justification for Single-Source 
Award (May. 6, 2016), 
https://www.vendorportal.ecms.va.gov/FBODocumentServer/DocumentServer.
aspx?DocumentId=2996620&FileName=VA770-16-Q-0506-003.pdf (justifying 
purchasing only MiniMed infusion sets for users of MiniMed insulin pumps and 
only Animas infusion sets for users of Animas insulin pumps). 

108 Infusion Set Comparison, DIABETESNET.COM, 
https://www.diabetesnet.com/diabetes-technology/infusion-sets (Dec. 2, 2010). 

109 See, e.g., Up Close with BD’s New Infusion Set: Much Needed 
Improvement to Insulin Pumps, DIATRIBE https://diatribe.org/close-bd-new-
infusion-set-much-needed-innovation-improve-insulin-pumps (May 18, 2015) 
(describing improved features in a new insulin pump set developed by Becton 
Dickinson). 

 



28 THE PROBLEM WITH NOVELTY 
  

C.  Electronics and telecommunications technology 
 

The electronics industry presents a mixture of divergent and 
convergent innovation, especially with regard to interoperable 
standards.  Pamela Samuelson has examined whether patents on 
interfaces impede interoperability among information and 
communications technologies.110  She notes that designing 
interoperable system interfaces is both challenging and important 
for the exchange of information, and examines the role of patents 
in such interfaces.111   

Patents on system interfaces have the potential to promote 
divergence among systems and reduce interoperability.  For 
instance, Nintendo’s patent for an initialization/authentication 
program for its NES system was designed such that only Nintendo-
licensed games could be played.112  Atari reverse-engineered how 
to make compatible games; Nintendo successfully sued and 
prevented Atari from making games compatible with the NES 
system.113  Other examples include voice over IP and early modem 
technologies.114 

Telecommunications in general faced a long struggle with 
incompatible standards.  Cell phone standards faced substantial 
variability, including six incompatible standards and 11 variants 
in Europe in the early 1990s.115  In the US, different digital 
standards caused uncertainty, and other countries refused to adopt 
US standards.116  Eventually, European governments became 
involved, and the Global System for Mobile Communications 
(GSM) cellphone standard became dominant around the world—
but this required government action.117 

In other contexts within the industry, however, market forces 
have enabled interoperability and technological convergence 

                                                   
110 Pamela Samuelson, Are Patents on Interfaces Impeding Interoperability?, 

93 MINN. L. REV. 1943 (2009). 
111 Samuelson, supra note 110, at 1946–69. 
112 Id. at 1965. 
113 Id.  
114 Id. at 1965–69. 
115 RUDI BEKKERS, MOBILE TELECOMMUNICATIONS STANDARDS: GSM, UMTS, 

TETRA, AND ERMES 269 (2001) 
116 URS VON BURG, THE TRIUMPH OF ETHERNET: TECHNOLOGICAL 

COMMUNITIES AND THE BATTLE FOR THE LAN STANDARD 74–75 (2001). 
117 BEKKERS, supra note 115, at 1. 



 THE PROBLEM WITH NOVELTY 29 

despite the incentives provided by the patent system for divergent 
innovation.  Internet Protocol, compact disks, email, and SMS are 
all examples where technology has converged through market 
forces on a common standard.  Samuelson concludes,  

 
Anyone who reviews the extensive literature discussing 
policy options for responding to the exclusionary potency of 
ICT interface patents would get the impression that patents 
on interfaces must be very serious impediments to 
interoperability. . . . If one begins the inquiry instead by 
surveying the vast array of ICT systems deployed in the 
modern world, it becomes evident that interoperability is 
prevalent, even if not ubiquitous. Market incentives, driven 
in large part by the potential for generating network effects, 
are often strong enough to induce many firms either to 
publish ICT interfaces without IP restrictions or to license 
interface information on reasonable terms.118 
 
The challenge of patents and interoperability is substantial 

enough that an entire set of doctrines have arisen around 
standard-essential patents (SEPs), which are necessary to practice 
inventions according to industry standards.119  This set of doctrines 
implicitly recognizes the power of patents’ divergence incentives, 
putting limits on the extent to which such patents can be enforced 
against later innovators in the area. 

 
IV. THE DARK SIDE OF DIVERGENT INNOVATION 

 
Divergent innovation creates problems that often go 

unrecognized.  This Part offers first a brief description of some of 
the benefits of divergent innovation.  It then describes in more 
detail three forms of costs that come from divergent innovation: the 
procedural costs of inventing-around, the lack of interoperability 

                                                   
118 Id.  at 2004–05. 
119 See, e.g, Norman V. Siebrasse & Thomas F. Cotter, The Value of the 

Standard, 101 MINN. L. REV. 1159 (2017); Richard H. Stern, Who Should Own 
the Benefits of Standardization and the Value It Creates?, 91 MINN. J.L. SCI. & 
TECH. 107 (2018); Mark A. Lemley & David McGowan, Legal Implications of 
Network Economic Effects, 86 CALIF. L. REV. 479, 531–37 (1998) (noting network 
effects in telecommunications). 
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or standards, and the lack of a deep knowledge-base about 
particular earlier technologies. 

To be sure, pushing innovators constantly to explore new paths 
of innovation has benefits—I am not suggesting that innovation is 
bad, or that creating incentives such that innovators broadly 
explore many possible paths is inherently negative.  The benefits 
of innovation are widely recognized,120 and to the extent that our 
default conception of innovation is to focus on new products or 
technologies, these benefits are largely associated with divergent 
innovation.  However, some benefits of divergent innovation, even 
in its narrow, new-merely-for-the-sake-of-new form, deserve brief 
mention.  First, while patent doctrine does not require that 
inventions be better, only new, the inventions may actually be 
better, whether purely by chance, because inventors are motivated 
by nonmonetary concerns to improve existing technology, or 
because better innovations may experience greater success in the 
marketplace.121  Second, mere difference can be beneficial.  In a 
world of varying needs, different solutions can be helpful, even if 
none is strictly better; users may have different tradeoffs between 
risks and benefits, drugs may have different side effects, and 
similar effects.122  Third and finally, competition between goods 
that are essentially identical can be helpful in lowering costs, 
promoting efficiency.123  Nevertheless, balanced against the 
benefits of divergent innovation are costs that are often 
downplayed.   
 

A.  Costs of inventing around 
 
Inventing around an existing patented invention is costly.  

When downstream inventors are forced to vary an invention simply 
for the purpose of avoiding an existing patent, they spend R&D 

                                                   
120 Roin, supra note 1, at 507–15 
121 But see supra notes __-__ and accompanying text (describing the limits of 

commercial success as a secondary indicium of nonobviousness at actually 
capturing better innovations). 

122 This variation may, of course, be captured in broader definitions of 
“better” products. 

123 In the drug industry, drugs that are essentially the same are quite 
different from drugs that are actually the same in economic terms; this dynamic 
is discussed in more detail below.   
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resources on something that may turn out to have little or no 
benefit.124  Even if the result is beneficial, other innovation—
perhaps the deepening innovation described above, perhaps 
exploratory innovation instead—might have been a better 
allocation of those resources.125 

To be sure, scholars have long argued that inventing-around 
can be beneficial.  As Joseph Fishman summarizes, “The basic 
insight is that the patentee’s right to exclude triggers a virtuous 
cycle in which one invention begets a competing and sometimes 
even better invention.”126  Since we often don’t know the best 
solution to a problem beforehand, diverse solutions are desirable, 
and inventing-around promotes such diversity.127  Scholars of 
innovation law and judges on the Federal Circuit have argued that 
inventing-around can generate useful solutions and can aid 
innovation.128  But this potential creativity comes at a cost.  And as 
the examples above demonstrate, sometimes inventing-around 
really is just an effort to avoid the bounds of a patent without any 
expectation of social benefit.129 

                                                   
124 See, e.g., Michael Abramowicz, Perfecting Patent Prizes, 56 VAND. L. REV. 

115, 190–91 (2003); Louis Kaplow, The Patent-Antitrust Intersection: A 
Reappraisal, 97 HARV. L. REV. 1813, 1869–70 (1984). 

125 See, e.g., SUBCOMM. ON PATENTS, TRADEMARKS, AND COPYRIGHTS OF THE 
S. COMM. ON THE JUDICIARY, 85TH CONG., AN ECONOMIC REVIEW OF THE PATENT 
SYSTEM 50–52 (Comm. Print 1958) (Fritz Machlup). 

126 Joseph Fishman, Creating Around Copyright, 128 HARV. L. REV. 1333, 
1339 (2015). 

127 Id. at 1353. 
128 See, e.g., id. at 1353–55 (summarizing statements by scholars and judges 

and citing, inter alia, Matthew J. Conigliaro et al., Foreseeability in Patent Law, 
16 BERKELEY TECH. L.J. 1045, 1050 & n.17 (2001); Mark A. Lemley, The Myth 
of the Sole Inventor, 110 MICH. L. REV. 709, 753–54 & n.248 (2012); Oskar Liivak, 
Maintaining Competition in Copying: Narrowing the Scope of Gene Patents, 41 
U.C. DAVIS L. REV. 177, 214 (2007)); State Indus., Inc. v. A.O. Smith Corp., 751 
F.2d 1226, 1236 (Fed. Cir. 1985) (“One of the benefits of a patent system is its 
so-called ‘negative incentive’ to ‘design around’ a competitor’s products, even 
when they are patented, thus bringing a steady flow of innovations to the 
marketplace.”). 

129 See supra Sections __.  Note that one benefit of invention-around is 
competition in the market for the product, which can lower prices.  See, e.g., 
Kaplow, supra note 124, at 1869–70.  But this competitive benefit exists from 
more versions of a product generally; it gleans no additional oomph from 
inventing-around, which is instead just a way to get the benefit of competition 
while positing the existence of an exclusionary right. 
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In a prominent early study of the R&D costs of imitating 
competitors, Richard Levin and colleagues found that the costs of 
inventing-around were substantial.130  They note that “the most 
effective means of learning about rival technology” was 
independent R&D.131  A majority of industry leaders stated that 
duplicating competitors’ patented major new processes or products 
would cost nearly as much as the competitor spent to develop it in 
the first place.132  Without patents, the estimated costs dropped 
significantly, suggesting that inventing-around is a costly 
endeavor;133 similarly, duplication costs for patented inventions 
increased more in industries with stronger patent protection in 
general.134  Although the costs increased of duplication increased 
with a patent, the time to duplication decreased, suggesting that 
the disclosure found in patents at least helps focus duplicative 
R&D efforts.135  Overall, Levin and colleagues found that patents 
raise imitation costs by 40% for new drugs, 30% for major new 
chemical products, and 25% for typical new chemical products.136  
For electronics, patents increased imitation costs by 7–15% for 
major products and 7–10% for typical products.137  These numbers 
are old—the survey was conducted in 1987—but the general 
pattern accords with the idea that patents substantially increase 
the costs of convergent innovation by requiring inventing-around. 

The exact empirics of the balance between the costs and 
benefits of inventing-around are uncertain and perhaps 
unascertainable.  But at the least, we should recognize the costs—

                                                   
130 Richard C. Levin et al., Appropriating the Returns from Industrial 

Research and Development, 3 BROOKINGS PAPERS ON ECON. ACTIVITY 783, 802–
811 (1987), https://www.brookings.edu/wp-
content/uploads/1987/12/1987c_bpea_levin_klevorick_nelson_winter_gilbert_griliches.pdf. 

131 Id. at 802–03. 
132 Id. at 809 (reporting that 66% of respondents estimated the costs of 
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R&D costs; 63% estimated the same for products). 
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134 Id. at 810.  
135 Id. at 810–11. 
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(citing Edwin Mansfield, Mark Schwartz, and Samuel Wagner, Imitation costs 
and patents: an empirical study, 91 ECON. J. 907 (1981)). 
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and indeed, some already have138—and tally those against the 
baseline assumption that novelty is inherently a good goal for the 
patent system.   

Finally, the costs of inventing around are not felt only by the 
innovator, but also by other social institutions.139  When new drugs 
are developed just to invent-around an existing patent, the second 
innovator must conduct clinical trials; in addition to the economic 
costs felt by the innovator, the subjects in those trials face risks of 
injury or foregoing better treatment options.140  FDA resources will 
be expended evaluating the new drug, and the resulting costs will 
be higher because the new drug needs to be evaluated from scratch 
rather than as a new set of information about an existing 
product.141  And, as described below, generating and sharing 
information about a slightly different product spreads out the 
process of learning and the development of expertise.142  In sum, 
the process of inventing-around to create something new—just to 
avoid an existing patent—creates its own costs; those costs may be 
offset by some benefits, but they may also be wasted effort. 

 
B.  Lack of standards/interoperability 

 
Divergent innovation can create network and integration 

problems when it promotes a lack of standards and technologies 
that are not interoperable.  When systems can’t talk to each other, 
or can’t interact with each other easily, information and other 
goods can become segregated, preventing efficiencies of scale, 
network effects, smooth transitions from one regime to another, 
and various other ills. 

Some examples of interoperability problems arise in the 
                                                   
138 See, e.g., Michael Abramowicz, Perfecting Patent Prizes, 56 VAND. L. REV. 

115, 190–91 (2003); Rochelle C. Dreyfuss & James P. Evans, From Bilski Back 
to Benson: Preemption, Inventing Around, and the Case of Genetic Diagnostics, 
63 STAN. L. REV. 1349, 1371–72 (2011); Dan L. Burk, Perverse Innovation, 58 
WM. & MARY L. REV. 1, 26–29 (2016). 

139 To the extent that these social costs are internalized by innovators or 
consumers, of course, this all comes out in the wash.  But it is still useful to 
group together the initial source of the costs. 

140 Francis S. Collins, Mining for Therapeutic Gold, 10 NAT. REV. DRUG DISC. 
397 (2011). 

141 Id.; see also Roin, Solving the Problem of New Use, supra note __, at 1–7. 
142 See infra Section IV.C. 
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telecommunications industry, as described above.143  They are 
familiar to anyone who has tried to give a presentation with an 
Apple notebook and has forgotten their adapter,144 who has tried 
to charge an iPhone and only had a micro-USB cable available,145 
or who has tried (and failed) to AirDrop a file from any Apple device 
to a non-Apple device.146  Each of these technologies is patented, 
and Apple restricts the licensing of these technologies, limiting 
interoperability between technologies.147  Of course, other 
examples exemplify the coalescence around standards, such as 
common formats for CDs, USB-A connections, and email.  
Nevertheless, patents create incentives for divergent technologies 
and can limit the adoption of those technologies and, accordingly, 
interoperability between different products. 

For wearable diabetes devices, lack of interoperability was 
precisely the point.  When Medtronic MiniMed switched from a 
standardized pump connector to its new proprietary connector, it 
did so at least allegedly to decrease competition in insulin infusion 
sets from other manufacturers, which were no longer 
compatible.148  This incompatibility came with its own cost; simply 
because the new connections work differently, switching between 
insulin pumps with different connectors can require retraining on 
behalf of the patient.149 

 
C.  Decrease in learning/spread of expertise 

 
                                                   
143 See infra Section __. 
144 See, e.g., U.S. Patent No. 8,047,880 (filed November 6, 2007) (claiming 
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Finally, divergent innovation decreases the depth of knowledge 
acquired and available about particular areas.  Liscow and 
Karpilow describe a broader pattern of innovation: innovation is 
easier where knowledge stocks are concentrated, allowing future 
innovators to exploit a basis of existing expertise.150  Where 
innovations diverge—driven by patent law doctrine or by other 
factors—we should expect to see shallower knowledge stocks 
relevant to those innovations.  There are benefits from broader 
knowledge; as elsewhere in this overall picture, tradeoffs exist.  
But decreased depth of knowledge comes with substantial costs. 

Consider the case of biologics manufacturing.  Biologics are 
large drugs manufactured in living organisms, and include such 
leading blockbusters as Humira and Avastin.  But their 
manufacturing methods are deeply idiosyncratic, with small 
changes in manufacturing processes resulting in substantial 
changes to the final product.151  Society would benefit from a deep 
understanding of how biologics are shaped by their manufacturing 
process, how changes in that process change the final product, and 
how manufacturers can reliably replicate (or improve) their 
manufacturing processes.  In addition to the benefits of potentially 
increased safety and efficacy for patients, greater understanding 
would allow more accurate regulation.  It would also, and not 
incidentally, allow easier entry of biosimilars, the biologic 
equivalent of generic drugs.  But we don’t have this knowledge.  
Instead, each firm developing a new biologic focuses on its own 
drug, and develops enough knowledge to manufacture the drug 
reliably, but social knowledge stocks are not deepened.152    

                                                   
150 As noted above, the depth of existing knowledge stocks and expertise can 

also have implications for the nonobviousness and enablement doctrines; when 
more knowledge and understanding are available in a particular technological 
area, the PHOSITA is likely enabled to do more without undue experimentation, 
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151 W. Nicholson Price II & Arti K. Rai, Manufacturing Barriers to Biologics 
Competition and Innovation, 101 IOWA L. REV. 1023 (2016) 

152 In addition to the effects of divergent innovation on spreading expertise, 
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In the context of medical care, we know less about any 
individual drug when knowledge-gains are spread across a large 
number of products.  In development, clinical trials are dispersed 
across different products.  Accordingly, whatever knowledge is 
developed in the course of seeking approval for a drugs is divided 
among many products, rather than being focused on a smaller 
number.  At the front end of medical care, large numbers of 
available treatments means that providers are less familiar with 
any particular treatment. 
 

V. PATENT DIVERGENCE IN CONTEXT 
 

Patents act in context.  Innovation incentives do not exist in a 
vacuum, and patents are no different.  For biomedical technologies, 
in particular, a wide set of additional incentive mechanisms shape 
the direction of innovation.  Grants create funding for basic 
research (and some applied research),153 FDA-administered data 
or market exclusivity creates an additional form of appropriability 
for drugs or biological that require FDA approval,154 prizes create 
ex-post rewards typically set not by the market but by prize 
administrators,155 and reimbursement policies shape how the 
market pays—or doesn’t—for biomedical technologies.156  These 
different incentives, too, can push innovation to diverge or to 
converge.  And in other contexts, similar dynamics may be at 
play—not just the market (which is the backdrop against which the 
patent system is theorized to act), but other regulatory and policy 
levers that shape the incentives for innovation.  A full canvassing 
of the divergent and convergent influences of different innovation 

                                                   
or to make that information available once it has been acquired.  Price & Rai, 
supra note 151.  In fact, when a National Institute of Standards and Technology 
initiative proposed to develop a generalized antibody assay to improve standard 
measurements of biologic development and manufacturing, no firms were 
interested in participating.  Id. at __. 

153 Price, Grants, supra note 4, at __. 
154 Eisenberg, supra note 29; Yaniv Heled, Regulatory Competitive Shelters, 

76 OHIO ST. L.J. 299 (2015) 
155 See, e.g., Benjamin N. Roin, Intellectual Property versus Prizes: Reframing 

the Debate, 81 U. CHI. L. REV. 999, 1001–07 (2014) (reviewing the literature on 
prize systems) 

156 Id. at 1040–41; Rachel E. Sachs, Prizing Insurance: Prescription Drug 
Insurance as Innovation Incentive, 30 HARV. J.L. & TECH. 153 (2016). 

 



 THE PROBLEM WITH NOVELTY 37 

incentives is outside the scope of this work, but I will discuss two 
key mechanisms to explore how they may complement, counteract, 
or sabotage the incentives for divergent innovation that arise from 
patent law.   
 

A.  FDA approval 
 

Most biomedical technologies require FDA approval to be 
marketed and sold,157 and the approval process can be extremely 
expensive.  Estimates of the cost of winning FDA approval for a 
new drug range widely, but are typically thought to be at least 

                                                   
157 A notable exception is the category of laboratory-developed tests, which are 
diagnostics developed and administered in a single laboratory.  U.S. Dep’t of 
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Eisenberg & Harold Varmus, Insurance for broad genomic tests in oncology, 358 
SCIENCE 1133 (2017) (arguing for early insurance coverage to help develop 
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several hundred million dollars.158  Approval for a new biologic is 
similarly expensive.  Approval for new medical devices (those that 
require premarket approval), is less expensive, but still costs 
millions of dollars.159  Unsurprisingly, these approval costs are a 
substantial hurdle in developing a new technology.160 

A substantial incentive for innovation, then, comes from any 
ability of innovators to avoid the substantial costs of winning 
regulatory approval through these from-scratch pathways.  And 
several such pathways exist.  
 
1. The 501(k) preclearance pathway 
 

FDA similarly allows some medical devices onto the market 
through the 501(k) clearance process.  The FDA classifies all 
medical devices into one of three regulatory control categories (I, 
II, or III) based on their level of risk and complexity.161  Class I 
devices are subject to general controls that are applicable to all 
classes of devices; Class II devices require more reasonable 
assurance of the safety and effectiveness because general controls, 
by themselves, are insufficient to provide such assurance; Class III 
devices present potential unreasonable risk of illness or injury and 
are subject to premarket approval to assure safety and 
effectiveness.162 

The premarket notification (510(k)) submission is a simplified 
process meant to streamline the FDA’s regulatory scheme.  When 
devices are neither so high-risk as to require premarket approval 
nor so low-risk as to be exempted from premarket clearance or 
approval requirements, they can undergo the 510(k) clearance 

                                                   
158 See, e.g., Joseph A. DiMasi et al., Innovation in the Pharmaceutical 

Industry: New Estimates of R&D Costs, 47 J. HEALTH ECON. 20, 20 (2016) 
(estimating costs of over $2 billion); see Sachs, supra note 156, at 163 n. 45 
(describing varying estimates and controversy). 

159 See infra notes __–__ and accompanying text. 
160 Roin, Unpatentable Drugs, supra note 1, at 505; Eisenberg, The Role of 

the FDA in Innovation Policy, supra note 29, at 356–57. 
161 U.S. FOOD & DRUG ADMIN., THE 510(K) PROGRAM: EVALUATING 

SUBSTANTIAL EQUIVALENCE IN PREMARKET NOTIFICATIONS [510(K)]: GUIDANCE 
FOR INDUSTRY AND FOOD AND DRUG ADMINISTRATION STAFF, (2014) [hereinafter 
Substantial Equivalence Guidance]. 

162 21 U.S.C. § 360c(a)(1) (2018). 
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process.163  Under this process, FDA evaluate whether devices are 
substantially equivalent to a legally marketed predicate device.164 

In contrast to the premarket approval process, which requires 
a reasonable assurance of safety and effectiveness, the 510(k)’s 
“substantial equivalence” is a comparative standard.  Substantial 
equivalence means that “the device has the same intended use as 
the predicate device” and either (a) the device “has the same 
technological characteristics as the predicate device,” or (b) if the 
new device has different technological characteristics, 
information165 submitted by the device sponsor “demonstrates that 
the device is as safe and effective as a legally marketed device, and 
[the device] does not raise different questions of safety and 
effectiveness than the predicate device.”166 

The 510(k) pathway is substantially less expensive to pursue 
than the premarket approval pathway.  On average, firms spend 
$94 million taking a device through the premarket approval 
pathway ($75 on the FDA process itself), and $31 million to take a 
device through the 510(k) pathway ($24 million at FDA).167  The 
premarket approval pathway is similarly longer; it typically takes 
over 450 days, compared with around 200 days for a 510(k) 
preclearance.168 

                                                   
163 Substantial Equivalence Guidance, supra note 161. 
164 21 U.S.C. § 360c(i).  
165 This information may include “appropriate clinical or scientific data if 

deemed necessary.”  Id. § 360(i)(A)(ii)(I). 
166 Id. § 360c(i)(A)(i), (ii)(2018).  The pathway has defied advocate arguments 

that the 510(k) clearance pathway should be eliminated.  Gregory D. Curfman 
& Rita F. Redberg, Medical Devices – Balancing Innovation and Regulation,  
NEW ENG. J. OF MED. (Aug. 10, 2011) 
http://www.nejm.org.proxy.lib.umich.edu/doi/full/10.1056/NEJMp1109094 (last 
visited Mar. 31, 2018) ; IOM Says Get Rid of 510k Approval FDA Responds Not 
So Fast, U.S. MEDICINE, Jan. 2012, http://www.usmedicine.com/hhs-and-
usphs/fda/iom-says-get-rid-of-510k-approval-fda-responds-not-so-fast/.  Instead, 
FDA is looking to implement more thorough post-market surveillance.  Scott 
Gottlieb, Advancing Policies to Promote Safe, Effective MedTech Innovation, 
FDA VOICE (Dec. 11, 2017), 
https://blogs.fda.gov/fdavoice/index.php/2017/12/advancing-policies-to-promote-
safe-effective-medtech-innovation/. 

167 Makower, FDA Impact on US Medical Technology Innovation (2010). 
168 EMERGO, HOW LONG IT TAKES THE US FDA TO CLEAR MEDICAL DEVICES VIA 

THE 510(K) PROCESS (2017). 
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Thus, as Lisa Suter and colleagues argue in the context of 
510(k) processes, “[s]ince regulatory approval hinges on claims of 
similarity to previously approved devices, the process may 
encourage the development of devices that provide only small 
improvements at higher cost than their predecessors.”169  Because 
the 510(k) preclearance process is so much less expensive, and 
requires that devices be substantially equivalent to existing 
devices, the overall FDA approval process creates substantial 
incentives for firms to pursue convergent innovation rather than 
pursuing totally new medical device technologies.170 
 
2. The generic drug approval pathway 

 
FDA’s pathways for generic small-molecule drugs and 

biosimilars similarly create incentives for firms to pursue 
convergent innovation, despite the patent incentives available for 
divergent innovation.  Each of these pathways is specifically 
designed to encourage firms to develop drugs that are essentially 
copies of existing drugs, for the purposes of increasing competition 
and decreasing prices.  Accordingly, these pathways involve 
substantially lower approval costs.   

The pathway for generic small-molecule drugs was created as 
part of the Hatch-Waxman Act.  Under this pathway, a drug 
company can choose to develop its own version of an existing drug 
rather than develop a new drug.  The company then need not 

                                                   
169 Lisa G. Suter et al., Medical Device Innovation – Is “Better” Good 

Enough?, 365 NEW ENG. J. OF MED. 1464, 1464 (2011) 
http://www.nejm.org/doi/pdf/10.1056/NEJMp1109285 (last visited Mar. 31, 
2018). 

170 Richard Williams, Robert Graboyes, Adam Thierer, & Mercatus 
Research, MERCATUS CENTER AT GEORGE MASON UNIVERSITY, US Medical 
Devices: Choices and Consequences at 13 (2015)  
https://www.mercatus.org/system/files/Williams-Medical-Devices.pdf; Kyle M 
Fargen et al., The FDA Approval Process for Medical Devices: An Inherently 
Flawed System or a Valuable Pathway for Innovation? 5 J. 
NEUROINTERVENTIONAL SURGERY  269, 271 (2013)  
http://jnis.bmj.com.proxy.lib.umich.edu/content/5/4/269 (“A Premarketing 
Notification (510(k)) is a fast-track process wherein applicants must 
demonstrate that the device to be marketed (moderate risk or Class II) is 
‘substantially equivalent’ to a pre-existing legally-marketed device (predicate) 
in terms of safety and effectiveness.). 
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conduct clinical trials to prove that the drug works, and it need not 
undergo the full, slow, laborious New Drug Application (NDA) 
pathway at FDA, which can cost hundreds of millions of dollars.  
Instead, the company need only demonstrate that it can make the 
drug reliably and that its drug is bioequivalent to the existing, 
approved drug (that is, it is the same chemical and is as available 
to the body in various situations).  This “Abbreviated New Drug 
Application” pathway is tremendously cheaper than the NDA 
pathway: on the order of a few million dollars rather than hundreds 
of millions, and over a much shorter timeframe.  Here, firms are 
incentivized not to diverge from existing products, but explicitly to 
make copies of an existing product, bringing the benefit of lower 
prices and competition, and avoiding the social costs of slightly 
different drugs and approval expenses that exist with me-too 
drugs.171  Janet Freilich notes that sometimes, the generic drug 
pathway and patent law are in tension about whether the generic 
drug is, in fact, the same; firms have incentives to pursue versions 
of the drug that are bioequivalent for the purposes of FDA and the 
ANDA pathway but just different enough from the original drug to 
avoid patent liability.172 

The pathway for approval of biosimilars even more precisely 
directs firms toward convergent rather than divergent innovation.  
The Biologics Price Competition and Innovation Act (BPCIA), 
passed as part of the Affordable Care Act, creates a pathway 
whereby firms can develop approximate copies of biologics and can 
pursue a more streamlined approval pathway.173  Current 
technology does not allow exact copies of biologics; they are just too 
complicated for the tools we have available.174  So the BPCIA 
creates an easier path for companies to win approval for biologics 
that are very similar to existing biologics (thus, “biosimilars”).  The 

                                                   
171 One may quibble with whether there is actually “innovation” going on 

here—are the generic companies actually innovating or just precisely copying 
something that already exists.  Nevertheless, to the extent that the ANDA 
pathway explicitly and deliberately pushes some companies to pursue 
development pathways that diverge not at all from prior products, it counteracts 
some of the incentives created by patent law’s premium on divergence.   

172 See Freilich, supra note 67, at 70–71. 
173 See Price & Rai, supra note 151, at 1040–42. 
174 See Price & Rai, supra note 151, at 1032–34 (noting the lack of available 

tools); id. at 1039 (noting the incentives for innovator firms to avoid developing 
the fundamental knowledge to be able to characterize biologics fully). 
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biosimilar approval pathway does not create the same savings as 
the ANDA pathway for small-molecule drugs; biosimilar approval 
costs around $100–250 million, where approval for an innovator 
biologic costs around $1 billion or more.175  But the pathway is still 
shorter, cheaper, and less risky, because FDA and the biosimilar 
company both know that the innovator biologic actually works.176 

This pathway for biosimilar approval, like the ANDA pathway 
for generic drugs, creates incentives for firms to pursue convergent 
innovation.  If firms pursue versions of biologics that already exist, 
they face lower development costs, lower risk, and an easier 
pathway to approval.  These incentives may counterbalance the 
patent incentives to pursue differentiating or exploring 
innovations—though in some cases, both incentives can be 
relevant, as when firms develop biosimilars that are close enough 
to follow the FDA biosimilar approval pathway but, for instance, 
use a slightly different manufacturing process to avoid 
manufacturing process patents held by the original biologic 
developer.177 

 
Overall, multiple FDA pathways make it deliberately easier for 

firms developing new technologies to follow already-trod paths by 
developing products that copy or closely imitate existing and 
already-approved products.  In this way, these procedures create 
incentives for convergent innovation and help counterbalance the 
patent system’s incentives for divergent innovation. 

                                                   
175 Price & Rai, supra note 151, at 1049.  
176 Note that the pathway still has substantial problems, including the 

possibility that trade secrets about manufacturing processes will substantially 
limit innovation.  See Price & Rai, supra note 151 (describing this dynamic 
generally); W. Nicholson Price II, Regulating Secrecy, 91 WASH. L. REV. 1769, __ 
(2016) (describing the interactions between trade secrecy and tight regulatory 
definitions that makes the former especially powerful in this context). 

177 Duplicating manufacturing methods is challenging, and many aspects are 
held as trade secrets instead of patents, compounding that difficulty.  See Price 
& Rai, supra note 151, at 1046–48.  However, in those instances where 
manufacturing methods patents do exist, those patents are sometimes easier to 
enforce against biosimilar applicants under the “patent dance” provisions of the 
BPCIA, which allow the original biologic sponsor to examine the biosimilar 
applicant’s application, including manufacturing methods, to evaluate potential 
patent infringement.  See id. at 1053; but see Sandoz Inc. v. Amgen Inc., 137 S. 
Ct. 1664, 1676 (2017) (finding that the disclosure of a biosimilar application and 
the patent dance are optional under the BPCIA). 
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B.  Reimbursement 

 
Insurance reimbursement procedures similarly create 

incentives for convergent innovation in biomedical technologies.  In 
essence, it is easier to obtain coverage for products which are 
similar to products that are already covered by insurers.  This may 
be because payers are already familiar with the technology, so that 
knowledge acquisition is easier, or it may simply be because 
administrative barriers to payment have already been surmounted 
by an earlier product.178 

The process of obtaining reimbursement for a new medical 
product is not trivial.  New products need to be assigned a “code,” 
which are used by providers to indicate which product is being used 
and how it should be reimbursed.179  The Centers for Medicare and 
Medicaid Services (CMS)180 relies on codes to process 
reimbursement and to set rates; for instance, the Level II 
Healthcare Common Procedure Coding System identifies durable 
medical equipment used outside physician’s offices, among other 
things.181  If a technology is relatively similar to an existing 
product, then it can sometimes just use the existing code, which 
requires relatively little effort or risk.182  If the new technology is 
further afield, though, getting reimbursement can require 
requesting that the code be modified, or that an entirely new code 

                                                   
178 See Marcia Nusgart, HCPCS Coding: An Integral Part of Your 

Reimbursement Strategy, 2 ADVANCES IN WOUND CARE 576, 578 (2013), 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3865619/pdf/wound.2013.0484.
pdf.. 

179 See U.S. Dep’t. Of Health and Human Services, Center for Medicare & 
Medicaid Services, Fee For Service, https://www.healthcare.gov/glossary/ 
fee-for-service/ (last visited Mar. 17, 2018). 

180 I focus on CMS in this section, but private insurers typically follow CMS’s 
lead.  See Innovators Guide, supra note 182, at 7. 

181 See U.S. Dep’t Of Health and Human Services, Center for Medicare & 
Medicaid Services, Healthcare Common Procedure Coding System (HCPCS) 
Level II Coding Procedures at 2 (2015) [hereinafter Coding Procedures], 
https://www.cms.gov/Medicare/Coding/MedHCPCSGenInfo/Downloads/HCPCS
LevelIICodingProcedures7-2011.pdf. 

182 See U.S. Dep’t. Of Health and Human Services, Center for Medicare & 
Medicaid Services, Innovator’s Guide to Navigating Medicare at 4 (2015) 
[hereinafter Innovator’s Guide], https://www.cms.gov/Medicare/Coverage/ 
CouncilonTechInnov/Downloads/Innovators-Guide-Master-7-23-15.pdf. 

 



44 THE PROBLEM WITH NOVELTY 
  
be created for the new technology.183  But this process often fails—
in 2017, three of ten requests for code modifications for medical 
devices were approved, and only ten of 72 requests for new codes 
for medical devices were approved.184  Industry actors have 
formally complained to the Secretary of Health and Human 
Services about the difficulty of getting new codes created.185  Even 
when the process is successful, it typically takes at least a year.186 

Obtaining a code does not itself guarantee reimbursement; the 
developer of a new technology must also obtain a favorable 
coverage determination.187  Coverage determinations, whether 
“local” or national, request that Medicare provide “the formal 
instruction to the Medicare claims processing contractors 
regarding how to process claims (e.g., when to pay, when not to pay, 
pay only when certain clinical conditions are met).”188  For an item 
to be eligible for coverage, it must be within the categories of 
established benefits, not specifically excluded from coverage, and 
“reasonable and necessary.”189  Coverage determinations also 
consider whether the device is a breakthrough technology or 
medically beneficial and available when other medically beneficial 
alternatives are not available or covered by Medicare.190  Coverage 
determinations can thus technically promote divergence, if no 
other product is available or if the new product uses a different 
clinical modality.191  But convincing the Medicare Administrative 
Contractors that make local coverage determinations means 
demonstrating that the new technology works and is “reasonable 

                                                   
183 Innovators Guide, supra note 182, at 16. 
184 U.S. Dep’t. Of Health and Human Services, Center for Medicare & 

Medicaid Services, CMS Level II Coding Decisions for the 2017-2018 Coding 
Cycle https://www.cms.gov/Medicare/Coding/MedHCPCSGenInfo/index.html 
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and necessary”—and that process is easiest when the new 
technology is not too far from what the clinicians already know.192   

Thus, getting reimbursement—like winning FDA approval—
can create incentives for innovators to pursue more convergent 
technological approaches.  Note that this pattern does not always 
hold—truly breakthrough technologies are specifically recognized 
as appropriate for coverage determinations, and when an 
innovator does get a new code, the reimbursement rates for that 
new code can provide more lucrative payments for the technology 
than shoe-horning into a code designed for an older technology.193  
But the path of least resistance to obtaining a code and coverage is 
to follow fairly closely technologies that have gone before. 
 

C.  Interactions 
 

The interaction of incentives for convergent and divergent 
innovation can interact in problematic ways.  In some 
circumstances, FDA and reimbursement incentives for convergent 
innovation can push innovators toward differentiating 
innovation—that is, just enough difference to get a patent and to 
avoid infringing existing patents.  Patent law pushes in one 
direction, and FDA and reimbursement push in the opposite 
direction, and the result is an unhappy middle where firms spend 

                                                   
192 See 78 FR 48164-69 (2013) (“NCDs serve as generally applicable rules to 

ensure that similar claims for items or services are covered in the same manner. 
Often an NCD is written in terms of defined clinical characteristics that identify 
a population that may or may not receive Medicare coverage for a particular 
item or service.”) 

193 One trade magazine explains the issue this way: “If your product is placed 
in a HCPCS code that does not include similar products with similar 
manufacturer’s suggested retail price (MSRPs), then the reimbursement 
established for it by the payer could be inappropriate and thus, not be pre- 
scribed or used. For instance, if the retail price for your surgical dressing is 
$25.00 and the HCPCS code that was assigned to your product had a Medicare 
reimbursement amount of $17.00, it may be likely that a supplier may choose a 
different company’s product to purchase that is closer to or less than $17.00. 
Thus, this HCPCS code may not be appropriate for the product, since the re- 
imbursement rate is not adequate and including it in this code would not allow 
patient access to your product.” Marcia Nusgart, HCPCS Coding: An Integral 
Part of Your Reimbursement Strategy, 2 ADVANCES IN WOUND CARE 576, 577–78 
(2013), https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3865619/pdf/ 
wound.2013.0484.pdf. 
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resources on minor variations, building parallel but shallow 
knowledge bases, and creating interoperability problems. 

Slightly different medical devices provide an excellent example 
of this interaction.  Patent law pushes inventors to make medical 
devices different from each other so that they can receive patent 
protection.194  But receiving FDA approval is far less costly through 
the 510(k) pathway if the inventor can demonstrate that the 
resulting product is substantially equivalent to an already-
approved product—that is, if the innovation is closer to 
differentiating innovation than exploring innovation.195  Thus, 
Kyle Fargen and colleagues note “the financial incentive for 
manufacturers to develop new devices via the 510(k) clearance 
process with only minor improvements.”196  Similarly, receiving 
reimbursement approval from insurance companies is 
substantially easier if the developer of the new device need not 
demonstrate the device’s efficacy from scratch, but can point to an 
existing, reimbursed device—most practically, if the new device 
can be reimbursed under an existing code rather than requiring 
the development and approval of a new code.197  But this pattern 
encourages precisely the type of differentiation-without-
improvement that creates the problems described above.   

This dynamic is at least potentially at work in the specific 
context of liquid biopsy technologies.  These technologies promise 
to diagnose cancer through blood tests rather than needle 
biopsies.198  Blood tests are cheaper and easier to conduct than 
biopsies, and thus could be used for early diagnosis as well as to 
monitor the ongoing evolution of an identified cancer.199  The basic 
idea is simple—take a blood sample, sort any cancerous cells out 
through some method, and then characterize those cancerous 
cells.200  But developers of this technology are pursuing differences 
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196 Fargen et al. supra note 169, at 272. 
197 See supra __. 
198 NIH National Cancer Institute, Liquid Biopsy: Using DNA in Blood to 
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that seem designed for the sake of difference more than to actually 
improve the technology’s efficacy: triangular sorting barriers 
versus cross-shaped or circular barriers, electric versus magnetic 
gradients to sort cells, and the like.201  The likely end result is a 
slate of similarly performing tests with incompatible technologies, 
decreased deep learning, and scattered expertise.202 
 

CONCLUSION 
 
Patent law promotes new, different technology, and that is 

generally seen as a good.  But it is not only good.  There is a dark 
side to novelty.  When patent law pushes inventors across the 
board to diverge from what has come before, society faces costs 
from that divergence, ranging from the effort of inventing around 
to the problem of un-interoperable systems to the decrease of 
expertise as knowledge is spread across substitutes rather than 
concentrated in the most promising options.  These costs may at 
times exceed the benefits created by novel technologies—but 
patent law does not take this point into consideration.  Perhaps it 
shouldn’t—but we should.  When setting innovation policy, 
policymakers should recognize that patent law will drive unbridled 
novelty, and recognize that those incentives for divergent incentive 
fit with a complex ecosystem of other incentives that may push 
innovation to converge.  Two of those other incentives, FDA 
approval and insurer reimbursement, are particularly salient in 
the context of biomedical technology.  Others include the awarding 
of research grants, the allocation of prizes, the distribution of 
prestigious publications, and the practical adoption of new 
technology.  Considering how these different incentives work 
together to shape the development of new technology is a complex 
but crucial task, and demands serious and continuing scholarly 
attention. 

One potential avenue for future work would question the 
temporal effect of different convergent and divergent incentives for 
innovation.  Some incentives are clustered around the beginning of 
the research process; grants and publications are typically more 
relevant to basic research and early-stage work.  Other incentives 
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tend to occur later—reimbursement questions and FDA approval 
arise once a technology has already been developed (though, of 
course, savvy developers should be thinking of these issues very 
early in the development process, and at least some are).  Patents 
come into play somewhere in the middle, though their influence 
stretches across the development process.  Notably, all three of the 
earlier incentives are at least partially oriented toward divergent 
innovation, and both later incentives promote divergent 
innovation.  Does this timeline make sense for innovation, or does 
it stunt the growth and adoption of new biomedical technologies? 


