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INTRODUCTION 

Prior to the passage of the America Invents Act (“AIA”) in 2011,1 
allegedly low-quality patents were allowed to proliferate. Many of these low-
quality patents contributed little to innovation because holders of these 
patents did not practice the technologies they had exclusive rights over. 
Rather, these patent holders used the patents to challenge actually productive 
patents owned by operating companies. Unfortunately, there are only two 
ways to challenge such low-quality patents: through federal court litigation 
or administrative patent opposition mechanisms.  

In light of these problems, Congress passed the AIA and empowered 
the United States Patent Trademark Office (“USPTO”) to reevaluate and 
revoke previously issued patents through the creation of the Patent Trial and 
Appeal Board (“PTAB”).2 The goal of these post-grant administrative 
proceedings is to serve as an efficient alternative to district court litigation 
and to lower the cost of invalidating low-value patents.3 Despite Congress’s 
best intentions, there is still much uncertainty regarding these cancellation 
procedures. Contrary to congressional expectations, the U.S. patent system 
ranking dropped consecutively from first to tenth to thirteenth in its patent 
protection ranking between 2017 and 2018, receiving the lowest score in 
patent opposition out of all developed countries’ post-grant opposition 
mechanisms.4 Such downward trend raises the question: Are these subpar 
ratings merely a result of the new tribunal’s growing pains which will soon 
subside, or do they indicate a systemic flaw of the U.S. patent opposition 
system? 

Out of the new PTAB’s proceedings, inter partes review (“IPR”), a 
process by which the PTAB reconsiders or cancels previously issued patents, 
has been exceedingly popular for patent challengers. This Note analyzes over 
 
 1. 35 U.S.C. §§ 311–319. In September 2012, petitions for inter partes review first became 
available. Id. 
 2. See id. § 6(b). 
 3. H.R. REP. NO. 112-98, pt. 1, at 39–40, 48 (2011), as reprinted in 2011 U.S.C.C.A.N. 67, 69, 
78 (discussing that post grant reviews were intended to be “quick and cost effective alternatives to 
litigation”). 
 4. See U.S. CHAMBER OF COM., GLOB. INNOVATION POL’Y CTR., U.S. CHAMBER 
INTERNATIONAL IP INDEX 7–9 (6th ed. 2018), http://globalipcenter.wpengine.com/wp-content/uploads/ 
2018/02/GIPC_IP_Index_2018.pdf [https://perma.cc/NH7B-MW29] (commenting that the change is 
primarily driven by relative weakness in patentability requirements and patent opposition and noting that 
all other EU countries patent opposition system scored higher than that of the United States). In 2020, the 
U.S. IP system ranking went back up according to the 2020 International IP Index. See U.S. CHAMBER 
OF COM., GLOB. INNOVATION POL’Y CTR., U.S. CHAMBER INTERNATIONAL IP INDEX 38 (8th ed. 2020), 
https://www.uschamber.com/assets/documents/023881_gipc_ip_index_2020_fullreport_final.pdf [https: 
//perma.cc/Y2KQ-9NH2]. 
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11,000 PTAB proceedings across different industries and technologies, and 
attempts to evaluate the PTAB’s run over its eight-year life in order to 
provide an empirical perspective on whether the PTAB has gone too far 
invalidating patents.  

This Note will inform the debate over how well the PTAB is working 
by looking at: (1) its treatment of Non-practicing Entities (“NPEs”) and 
Patent Assertion Entities (“PAEs”); (2) serial IPR petitions; and 
(3) concurrent litigation. All three areas will be analyzed across different 
industries using original empirical data. The data will show that while 
Congress has mostly achieved its intended goals of making patent opposition 
litigation faster and cheaper at the PTAB, there are unintended consequences 
of the PTAB mechanisms. 

As I will describe in greater detail below, the specific findings are the 
following:  
 First, the PTAB has largely succeeded in providing an additional 
avenue to raise invalidity challenges against NPEs and PAEs, especially in 
the information technology (“IT”) sector. However, there has also been an 
alarming rise in invalidity petitions aimed at actual operational companies, a 
trend across industries but especially in the biosciences. Among PTAB 
invalidity proceedings against NPEs/PAEs, 52% of them are against patents 
related to the IT industry whereas only 6% are against patents in life science; 

Second, among 11,909 PTAB petitions filed, there are 7,074 unique 
patents addressed. In other words, 41% of the time the PTAB looks at a 
petition, the Board had already seen the same patent challenged some other 
way in another petition. On a per-patent basis, 32% of the patents have been 
challenged more than once. Such serial petition problems also exist across 
industries. The problem is the most prevalent within the IT industry. In fact, 
36% of the patents addressing software technologies are challenged more 
than once, whereas 30% of the patents addressing biosciences are challenged 
more than once; 

Third, the PTAB mechanisms are used in unintended ways by certain 
entities.5 For example, almost one in five patents in front of the PTAB, 19% 
to be precise, faces multiple invalidation petitions brought by the same 
challengers.  
 
 5. Subcomm. on Intell. Prop., Innovation in America: How Congress Can Make Our Patent 
System STRONGER, COMM. ON JUDICIARY (Sept. 11, 2019, 2:30 PM), https://www.judiciary.senate.gov/ 
meetings/innovation-in-america-how-congress-can-make-our-patent-system-stronger [https://perma.cc/ 
KW4C-2M2J] (broadcasted at 1:53; Senator Tillis urging Director Iancu to make administrative changes 
to the PTAB).  
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Fourth, while the institution rate is decreasing across industries, 
petitions against software patents are instituted at the highest rate of 75%, 
whereas petitions against bioscience patents are instituted at the rate of 68%; 

Fifth, the heightened concerns on the invalidity rate of PTAB petitions 
(most commentators report a rate of around 80%) could be misleading 
because the overall rate of petitions being held partially or entirely invalid 
out of all petitions filed is only 22%. The 80% invalidity rate is calculated 
by dividing petitions that are held partially or entirely invalid by petitions 
that received final written decision; however, the majority of petitions filed 
do not ever receive a final written decision; 

Last, patent challengers who resort to invalidating patents at the PTAB 
are highly likely to have parallel lawsuits against the same patents, as 83% 
of the PTAB petitions have a co-pending district court case.  

In Part I, I will introduce the U.S. patent system, the history and purpose 
of the AIA, and the PTAB. I will discuss the popularity of one specific PTAB 
proceeding IPR and present both sides of the debate around IPRs, the 
USPTO director’s discretion, and the Supreme Court’s scrutiny over the 
PTAB in recent years. In Part II, I will describe the study design, which 
includes its data source and data structure. In Part III, I will expand upon the 
findings and review how the PTAB operations have changed under different 
directors. At the end, I will conclude my analysis.  

I.  BACKGROUND 

A.  HISTORY OF THE AIA 

Some argue that the patent system is working well, churning out record 
numbers of patents while seeing a drop in patent litigation.6 However, more 
are of the position that the patent system is working too well. Even with 
patent reform, low-quality patents still manage to seep through the cracks 
while good patents face increasing invalidity challenges.  

The above debate centers around the operation of the USPTO, the 
agency responsible for issuing patents. It has constitutional authority to grant 
inventors exclusive rights to their discoveries.7 For centuries, through its 
issuance of exclusive intellectual property rights on patents, the USPTO 
 
 6. See Pat. Tech. Monitoring Team, U.S. Patent Statistics Chart Calendar Years 1963–2019, U.S. 
PAT. & TRADEMARK OFF. (May 2021), https://www.uspto.gov/web/offices/ac/ido/oeip/taf/us_stat.htm 
[https://perma.cc/T8X2-KST7] (showing an upward trend of the number of patent grants with a slight dip 
in 2018 while achieving a record number of patent grants in 2019).  
 7. U.S. CONST., art. I, § 8, cl. 8.  
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fueled the economy by encouraging innovation. However, recently it has 
been operating under a tremendously increased workload. With the 
technology boom in the early 2000s, an explosion of innovation followed. In 
2019 alone, the Patent Office received 665,231 patent applications and 
issued 370,434 patents.8 Roughly estimating, with less than 8,300 patent 
examiners,9 each patent application receives less than twenty hours of total 
attention.10 With so little time per patent, it is inevitable that some low-
quality patents will get issued improperly. Partially due to the large output 
of the USPTO, the agency was famously described as a “rubber stamp” for 
patents, alluding to the allegation that the Office is issuing far too many low-
quality patents.11 

The record number of patents issued naturally results in an increasing 
number of patent disputes in federal courts. Generally, patent litigation in 
federal courts take two forms: a patent owner can either sue for infringement, 
or a potential infringer can fight back by seeking a declaratory judgment of 
patent invalidity or noninfringement.12 To bring suit, the parties must satisfy 
the case or controversy standing requirement. First, the claim must either 
arise under the patent laws or some other statutory basis for jurisdiction.13 
Second, there must be an actual controversy between the parties.14 In other 
words, one usually would only have standing to invalidate a patent when one 
is sued for patent infringement. No third party could seek to invalidate the 
attacking patents because there would be no actual controversy between the 
third party and the owner of the attacking patent.  
 
 8. U.S. PAT. & TRADEMARK OFF., FY 2019 PERFORMANCE AND ACCOUNTABILITY REPORT 166 
(2019), https://www.uspto.gov/sites/default/files/documents/USPTOFY19PAR.pdf [https://perma.cc/SG 
G4-4GMA]. 
 9. Id. at 194.  
 10. This is calculated: a patent examiner gets an average of 665,231/8,296 = 80 patents a year. 
With 224 annual working days (26 days of paid time off, 10 days of paid holidays), working 8 hours a 
day, each patent gets an average of 19.6 hours of attention. 
 11. See Mark A. Lemley & Bhaven Sampat, Is the Patent Office a Rubber Stamp?, 58 EMORY L.J. 
181, 185 (2008). 
 12. KIMBERLY A. MOORE, PAUL R. MICHEL & TIMOTHY HOLBROOK, PATENT LITIGATION AND 
STRATEGY 21, 50 (3d ed. 2008) (discussing the two typical forms of patent litigation). 
 13. 8 DONALD S. CHISUM, CHISUM ON PATENTS: A TREATISE ON THE LAW OF PATENTABILITY, 
VALIDITY AND INFRINGEMENT § 21.02(1)(d)(i) (2021). 
 14. Id.  
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FIGURE 1.  NPE/PAE v. Operating Companies Lawsuits Before and After 
the AIA15 

 
For a period of time, especially closer to 2012, these patent disputes 

inundated district court judges, who usually have no technical background. 
Interestingly, as shown in Figure 1, operating companies have been filing the 
same number of patent suits year after year for almost two decades. 
Meanwhile, cases made up of PAE and NPEs accounted for almost all of the 
patent litigation increase until AIA took effect in 2013.16 These PAEs 
generally “acquire patents from third parties and seek to generate revenue by 
asserting them against alleged infringers.”17 NPEs and PAEs are particularly 
attracted to operating companies and practicing entities, usually large 
corporations with deep pockets. These NPEs and PAEs would file patent 
 
 15. U.S. PAT. & TRADEMARK OFF., supra note 8. This chart is independently produced by the 
author, incorporating data from the Stanford NPE database. See infra note 16. 
 16. See Stanford NPE Litigation Database, STANFORD L. SCH., https://law.stanford.edu/projects/ 
stanford-npe-litigation-database/#slsnav-brief-dataset-methodology [https://perma.cc/4CVX-JE5E]. 
Analysis done by author.  
 17. FED. TRADE COMM’N, PATENT ASSERTION ENTITY ACTIVITY: AN FTC STUDY 1 (2016), https: 
//www.ftc.gov/system/files/documents/reports/patent-assertion-entity-activity-ftc-study/p131203_patent 
_assertion_entity_activity_an_ftc_study_0.pdf [https://perma.cc/3YW5-K3TP]. 
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infringement claims against large corporations hoping for a quick payday; 
large corporations would respond by settling early. Eventually, the slew of 
these low-quality patents became a large enough problem to draw 
Congressional attention and eventually lead to the passage of the AIA. 

Before the AIA, there was also no good way to solve patent disputes 
outside of the federal court system. Parties could administratively challenge 
issued patents’ validity either through an ex parte examination or inter partes 
reexamination; however, neither attracted much use.18 The ex parte 
reexamination proceeds essentially as an extension of the patent’s original 
prosecution. Any person can request the USPTO to reexamine the patent 
claims for validity in light of new prior art, but if the patent owner does not 
respond to the reexamination request, the third party does not have a chance 
to file any submissions to support its invalidating effort.19 The inter partes 
reexamination was similarly undesirable due to its longer timespan and low 
rate of success.20 An average inter partes reexamination took three years to 
reach a final decision, with an invalidation rate of only 31%, while the rest 
of the patents generally survived with amended claims.21 Because of these 
lengthy delays as well as the high-risk-low-reward nature, inter partes 
reexaminations were rarely used. As a result, most invalidity claims were 
filed in district courts.  

To address the allegedly widespread litigation abuse, Congress passed 
the AIA in 2011,22 which empowered the USPTO to establish the PTAB. 
The PTAB allows petitioners to challenge patents through three post-grant 
proceedings: inter partes review, which asks the USPTO to reconsider the 
validity of earlier granted patent claims based on novelty and non-
obviousness; Covered Business Method (“CBM”), which allows certain 
types of business method patents to be challenged on any validity ground; 
and a post-grant review (“PGR”), which allows a challenge on any validity 
ground to patent applications filed after March 16, 2013. For the purpose of 
 
 18. Brian J. Love & Shawn Ambwani, Inter Partes Review: An Early Look at the Numbers, 81 U. 
CHI. L. REV. DIALOGUE 93, 95 (2014) (“Though originally developed to serve as a cost-effective 
alternative to full-blown litigation, reexaminations rarely realized that goal. Rather, reexamination 
developed a well-deserved reputation for lengthy delays, [and] a lack of decisive results . . . .” (footnote 
omitted)).  
 19. See 35 U.S.C. § 302; 37 C.F.R. § 1.535 (2021) (“Any reply by the ex parte requester must be 
served upon the patent owner in accordance with § 1.248. If the patent owner does not file a statement 
under § 1.530, no reply or other submission from the ex parte reexamination requester will be 
considered.”).  
 20. See Love & Ambwani, supra note 18, at 95 n.9.  
 21. Id. 
 22. This Note will not address AIA’s other major changes, such as the switch from a “first-to-
invent” to “first-to-file” system.  
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this paper, this note focuses on IPRs because they make up over 93% of the 
PTAB post-grant proceedings.  

B.  STAGES OF AN IPR PROCEEDING  

Anyone who is not the patent owner can file an IPR petition challenging 
the patentability of an issued patent in front of the PTAB.23 In a typical IPR 
petition, petitioner would have to identify the challenged claim, the basis of 
the challenge, as well as the evidence that supports such basis. Once a patent 
is challenged, the patent owner has three months to reply, although a reply is 
not mandatory. A three-member panel of the PTAB will then decide on 
whether to “institute” such challenge within three months of the patent 
owner’s reply. The “institution” process can be described as a minimum 
threshold for the PTAB to review the challenged claims of a patent; it is 
similar to how plaintiffs in a civil complaint have to establish the specific 
claims challenged and the legal grounds for challenging them. If there is no 
“reasonable likelihood that the petitioner would prevail” with respect to at 
least one challenged claim, the IPR will not get “instituted.”24 However, as 
long as there is a reasonable likelihood that at least one challenged claim is 
invalid, the Director of the USPTO, through the PTAB, will “institute” the 
petition.  

There are several grounds for the PTAB to deny an institution. Under 
35 U.S.C. Section 314(a), the Director of the USPTO has the sole discretion 
to deny an institution based on factors like number of petitions, timing of 
petitions, and judicial economy. Petitions can also be denied institution when 
the petition raises the same or substantially the same argument previously 
considered by the PTAB, or when it affects the efficient administration of 
the Office.25  

Once an IPR petition is instituted, a series of written briefs follows. The 
patent owner can reply to the petition or move to amend its claims to narrow 
the scope of the claims.26 The challenger could then respond to the reply and 
the motion to amend. The patent owner could then file a sur-reply to 
petitioner’s reply or file an Opposition to Amendment.27 After the written 
briefs, the PTAB generally holds an oral hearing for both parties’ 
 
 23. 35 U.S.C. §§ 311, 312(a)(3), 315(b). 
 24. Id. § 314.  
 25. Id. §§ 316(b), 325(d).  
 26. U.S. PAT. & TRADEMARK OFF., TRIAL PRACTICE GUIDE UPDATE 14 (2018), https://www.us 
pto.gov/sites/default/files/documents/2018_Revised_Trial_Practice_Guide.pdf [https://perma.cc/QP6G-
2BU3]. 
 27. Id. 



  

2022] A CLOSER LOOK AT THE PTAB 701 

arguments.28 The PTAB would then issue a final written decision as to 
whether a claim is patentable or unpatentable for every claim in the patent. 
Notably, such review process must be conducted expeditiously as the AIA 
requires a final written decision within one year of the institution decision, 
absent a showing of good cause for a six-month extension.29 The final written 
decisions are appealable directly to the Federal Circuit.30  

C.  POPULARITY OF THE IPRS 

Due to its petitioner-friendly features, IPRs have been popular within 
patent challengers. From September 16, 2012, the first date on which IPRs 
could be filed, to September 16, 2020, the USPTO received a total of 11,091 
petitions seeking IPR, which amounts to 93.5% of the total 11,860 petitions 
filed for all types of PTAB trial proceedings.31 According to one Federal 
Circuit judge, the new PTAB post-grant proceedings “have become the new 
frontier of patent litigation.”32 

Procedurally, an IPR is indeed cheaper and faster. While a patent 
infringement litigation in a district court could cost between $2 million to $7 
million, a PTAB invalidation proceeding usually only costs around 
$300,000.33 An IPR also resolves faster than a typical district court patent 
case, as it is required by statute that the PTAB issues final verdicts within a 
year.34 District court litigation, on the other hand, could take years to get to 
trial. It is very common for to wait over a year just to receive the court’s 
interpretation of the claims.35  

Moreover, compared to Article III judges, administrative patent judges 
who preside over the PTAB are more technically equipped to address patent 
related questions because they are statutorily required to possess “competent 
 
 28. Id. 
 29. §§ 316(a)(11), 326(a)(11).  
 30. Id. § 145.  
 31. Author’s analysis using data collected from USPTO’s application programming interface. See 
PTAB API v2, U.S. PAT. & TRADEMARK OFF. (Sept. 25, 2019), https://developer.uspto.gov/api-catalog/ 
ptab-api-v2 [https://perma.cc/5AAL-F25V].  
 32. Ethicon Endo-Surgery, Inc. v. Covidien LP, 812 F.3d 1023, 1037 (Fed. Cir. 2016) (Newman, 
J., dissenting). 
 33. AM. INTELL. PROP. L. ASS’N, REPORT OF THE ECONOMIC SURVEY 51, 62 (2019) (relevant 
excerpts on file with the Southern California Law Review). 
 34. 35 U.S.C. §§ 316(a)(11), 326(a)(11). 
 35. JAMES C. YOON, WILSON SONSINI GOODRICH & ROSATI, IP LITIGATION IN UNITED STATES 
34–35 (2016), https://law.stanford.edu/wp-content/uploads/2016/07/Revised-Stanford-August-4-2016-C 
lass-Presentation.pdf [https://perma.cc/A8JA-C3JQ] (PowerPoint presentation) (commenting that 
Markman hearings typically take twelve to twenty months); see also Markman v. Westview Instruments, 
Inc., 517 U.S. 370, 378 (1996). 
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legal knowledge and scientific ability.” 36 To many petitioners, this 
difference translates (at least purportedly) to more certainty in case outcomes 
because factfinders at the PTAB are subject matter experts familiar with the 
technology at issue whereas factfinders at the district courts are usually lay 
jury. Another corollary of this difference: a filing of an IPR tends to halt 
district court litigation (82% of the time, district courts stayed the patent suit 
once the patent is under validity review at the PTAB),37 acting as a powerful 
shield for accused infringers.  

Additionally, IPRs incorporate a more relaxed evidentiary standard for 
patent challengers. The PTAB can “cancel” a patent as long as there is a 
preponderance of evidence rather than by clear and convincing evidence, a 
more stringent standard required in Article III courts.38 Lastly, when it came 
to claim construction,39 the PTAB used a different standard from the district 
court. The PTAB applied a standard of claim construction that gives claims 
their “broadest reasonable interpretation.”40 In other words, the previous 
method PTAB used to interpret the scope of the patent made it easier for 
petitioners to find more prior art references to destroy the challenged patent’s 
supposed novelty, something that petitioners could not accomplish under the 
district court standard.41  

As a testament of its extreme popularity, the PTAB received 7,930 IPR 
requests in the first five years of its inception, comparing to its predecessor 
inter partes reexamination, which received fifty-three requests in its first five 
years of existence.42 By June 2020, out of all petitions, 34% reached final 
written decisions and the rest were denied institution or settled.43 In fact, the 
first eight-plus years of results are decidedly in favor of the challengers who 
petition to invalidate patents, with an invalidation rate of 80% out of all 
 
 36. 35 U.S.C. § 6(a). 
 37. Love & Ambwani, supra note 18, at 103.  
 38. 35 U.S.C. § 316(e).  
 39. See Ariad Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1347 (Fed. Cir. 2010) (en banc) 
(“Claims define the subject matter that, after examination, has been found to meet the statutory 
requirements for a patent. Their principal function, therefore, is to provide notice of the boundaries of the 
right to exclude and to define limits . . . .” (citations omitted)).  
 40. See Cuozzo Speed Techs., LLC v. Lee, 579 U.S. 261, 281 (2016) (“The Patent Office has used 
this standard for more than [one-hundred] years.” (citations omitted)). 
 41. 37 C.F.R. pt. 42 (2018) (describing how, until November 2018, the PTAB used the then-
governing “broadest reasonable interpretation,” as opposed to district court’s “ordinary and customary 
meaning” standard). 
 42. Colleen Chien, Christian Helmers & Alfred Spigarelli, Inter Partes Review and the Design of 
Post-Grant Patent Reviews, 33 BERKELEY TECH. L.J. 817, 822 (2018). 
 43. U.S. PAT. & TRADEMARK OFF., TRIAL STATISTICS IPR, PGR, CBM, JUNE 2020, at 11 (2020), 
https://www.uspto.gov/sites/default/files/documents/Trial_Statistics_20200630_.pdf [https://perma.cc/4 
J8P-X3T2]. 
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instituted petitions.44 At the same time, precisely because so many patents 
have been invalidated since the inception of PTAB, the IPR proceeding was 
referred to as “death squad,” a term coined by the former Chief Judge Randal 
Rader at the Federal Circuit.45  

D.  DEBATE AROUND IPRS 

Due to these procedural differences, the operation of the PTAB has 
always been a hotly contested topic. And opinions diverge widely.  

On the one hand, PTAB supporters see the proceedings as propelling 
innovation. They think proceedings such as IPRs are a godsend to correct 
patent issuance errors and improving patent quality by weeding out the 
allegedly low-quality patents.46 Indeed, a PTAB proceeding costs 
significantly less and is usually much faster to resolution.47 A survey showed 
that out of 334 patent attorneys and agents as well as in-house and outside 
counsels, two thirds rated the benefits of the IPRs to be seven or greater (on 
a scale of ten).48 Different industry players also embrace the popularity of 
IPRs. In fact, IPRs have become an integral element of large technology 
companies’ strategies to protect their patent portfolios. Apple, Samsung, 
Microsoft, Intel, and Google, among the most sued companies over patents, 
are also the most prolific users of the PTAB and its patent opposition 
mechanisms.49 These five entities, 0.2% of the total petitioners, filed 13% of 
all PTAB proceedings to date.50 To put such data into perspective, since the 
 
 44. U.S. PAT. & TRADEMARK OFF., TRIAL STATISTICS IPR, PGR, CBM, MARCH 2020, at 10 
(2020), https://www.uspto.gov/sites/default/files/documents/trial_statistics_20200331.pdf [https://per 
ma.cc/9ZWN-MMX3] [hereinafter MARCH 2020 TRIAL STATISTICS] (Eighty percent invalidation rate 
includes both partially invalidated petitions and fully invalidated petitions). 
 45. See Robert Sterne & Gene Quinn, PTAB Death Squads: Are All Commercially Viable Patents 
Invalid?, IPWATCHDOG (Mar. 24, 2014), https://www.ipwatchdog.com/2014/03/24/ptab-death-squads-
are-all-commercially-viable-patents-invalid/id=48642 [https://perma.cc/JEE3-2N5A] (quoting Chief 
Judge Rader calling the PTAB “death squads killing property rights”). 
 46. See 157 CONG. REC. S1362 (daily ed. Mar. 8, 2011) (statement of Sen. Patrick Leahy) (“Too 
many dubious patents also unjustly cast doubt on truly high quality patents.”). 
 47. H.R. REP. NO. 112-98, pt. 1, at 48 (2011), as reprinted in 2011 U.S.C.C.A.N. 67, 78 (stating 
the purpose of the PTAB’s administrative processes is to “provid[e] quick and cost effective alternatives 
to litigation”). 
 48. Kevin E. Noonan, Bloomberg and AIPLA Conduct Survey on Attitudes About PTAB, PATENT 
DOCS (Mar. 1, 2017), https://www.patentdocs.org/2017/03/bloomberg-and-aipla-conduct-survey-on-att 
itudes-about-ptab.html [https://perma.cc/ZGF3-TVPF]; see also BUREAU OF NAT’L AFFS., PATENT 
OWNERS, PETITIONERS NOT FAR APART ON PTAB VALUE 2 (2017), https://src.bna.com/lUN 
[https://perma.cc/C5HA-D65J] (depicting “[r]esults from a [November-to-December] 2016 Bloomberg 
Law and the American Intellectual Property Law Association research study” (emphasis omitted)).  
 49. See supra note 31.   
 50. Id. Numbers of PTAB petitions filed include IPRs, CBMs, and PGRs, and are calculated on a 
total basis from January 2013 to September 2020. 
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inception of PTAB trials, the top ten petitioners file an average of 179 
petitions, whereas the other 2,400 petitioners only file an average of four 
petitions.51 Such data seems to support the contention that IPRs have been 
used as a much-needed defensive mechanism for large corporations to fight 
back nuisance suits from low-quality patents. However, such data also raises 
questions on whether well-resourced corporations are driving out 
competition by using IPRs against under-resourced competitors who have 
legitimate patent claims. Procedurally, these large tech companies also 
defended the previous discrepancies between the PTAB’s claim construction 
standard and that of Article III courts.52 They reasoned that the different 
approaches to claim interpretation are warranted because the PTAB and 
district courts serve different functions.53 According to one of the top PTAB 
petitioners, IPRs provide another review mechanism for the USPTO to 
correct any mistakes made during the examination process and, therefore, 
should use the same claim construction standard used in the original 
examination process, which is different from what the Article III courts 
use.54  
 
TABLE 1.  PTAB Petitions Filed by Top Petitioners (January 2013 to 
September 2020) 

Top Five Petitioners Petitions Filed 

Apple Inc. 531 
Samsung Electronics Co., Ltd. 319 

Microsoft Corporation 190 
Google Inc. 143 

Intel Corporation 142 

 
On the other hand, PTAB opponents see IPRs as the cause for the 

increased uncertainty of the patent system, and they vocally and passionately 
 
 51. Id. 
 52. Letter from Tina M. Chappel, Dir. of Intell. Prop. Pol’y, Intel Corp., to Michelle K. Lee, Dir., 
U.S. Pat. & Trademark Off. (Nov. 16, 2015), https://www.uspto.gov/sites/default/files/documents/PTAB 
%20Rules%20Aug%202015%20Corp%20Intel%20Comments.pdf [https://perma.cc/4P6X-6USZ] 
[hereinafter Letter from Chappel to Lee] (supporting how the PTAB and district courts should have 
different approaches to claim interpretation). As of November 13, 2018, such discrepancy has been 
harmonized by the USPTO adopting district court’s claim construction standard. See supra note 41. 
 53. See Letter from Chappel to Lee, supra note 52. 
 54. Id. 
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disapprove of the mechanism. One major criticism describes IPRs as “an 
unfair process that tilts too much in favor of the petitioner.”55 In the process 
of screening out low-quality patents, good patents are also inadvertently 
invalidated. Critics of the PTAB usually cite the high invalidation rate of 
80% (percentage of instituted petitions that were partially or entirely 
invalidated).56  

Another line of criticism stems from the USPTO Director’s discretion 
to institute petitions. Currently, the PTAB follows NHK-Fintiv, in which it 
was held that the Director of USPTO has discretion in whether to institute a 
PTAB proceeding.57 Opponents argue, however, that such discretion would 
lead to “forum shopping and gamesmanship” in patent assertion.58 Because 
the Director has discretion to deny a petition for IPR,59 the availability of 
IPRs is theoretically limited to one political appointee’s preference. In 
addition, opponents also complain about the further delegation of such 
discretion, as well as ever-increasing factors PTAB uses for its decision to 
institute.60 For example, in 2021, the Board further articulated an additional 
standard that bases institution decisions on the pendency of litigation over 
the validity of the same patent claims, factors of which that are not exactly 
enumerated under the AIA. Opponents argue that such discretionary 
rulemaking is denying petitioners the alternative to litigation without due 
process.  

E.  SUPREME COURT RULINGS 

Further complicating the situation, the historically patentee-unfriendly 
Supreme Court also increased its scrutiny over the agency’s power and 
constitutionality of the PTAB. Interestingly, the Court’s position has 
meandered. In 2018, for example, the Supreme Court sided with the PTAB 
in Oil States Energy Services, LLC v. Greene’s Energy Group, LLC and 
 
 55. Andrei Iancu, Dir., U.S. Pat. & Trademark Off., Keynote Address at U.S. Chamber of 
Commerce Patent Policy Conference (Apr. 11, 2018), https://www.uspto.gov/about-us/news-updates/ 
remarks-director-andrei-iancu-us-chamber-commerce-patent-policy-conference [https://perma.cc/3PYE-
HAGH].  
 56. Id. 
 57. See Precedential and Informative Decisions, U.S. PAT. & TRADEMARK OFF. (Aug. 4, 2021, 
8:51 AM), https://www.uspto.gov/patents-application-process/patent-trial-and-appeal-board/precedenti 
al-informative-decisions [https://perma.cc/GH7T-XXBF]. 
 58. Ian Lopez, Tech Companies Wage Broad Battle on Patent Office Challenge Rule, BLOOMBERG 
L. (Sept. 4, 2020, 9:55 AM), https://news.bloomberglaw.com/ip-law/tech-companies-wage-broad-battle-
on-patent-office-challenge-rule [https://perma.cc/DV7T-TQQG]. 
 59. See Precedential and Informative Decisions, supra note 57.  
 60. 37 C.F.R. §§ 42.108, 42.2, 42.4(a) (2021). 
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affirmed the constitutionality of one of the PTAB IPR proceedings.61 
According to the majority view, if a right is a “public right,” then Congress 
may assign adjudication of those rights to entities other than Article III 
courts, but if a right is a “private right,” only Article III courts have 
jurisdictional power over those cases.62 The Court concluded that an IPR 
“falls squarely within the public-rights doctrine” and accordingly is 
constitutional.63 Justice Gorsuch dissented.64 He objected to the PTAB as a 
whole, pointing out that IPR proceedings are prone to abuse, such as 
allowing the USPTO Director, usually a political appointee, to have full 
discretion on choosing certain administrative judges to rehear certain 
decisions.65 

Within the same year, the Court took a different direction in SAS 
Institute Inc. v. Iancu.66 In the opinion penned by Justice Gorsuch, who 
objected to Oil States in the same term, the Court denied the PTAB the 
discretion for partial institution or partial decision.67 The Court reasoned that 
the PTAB “cannot curate the claims at issue but must decide them all,” 
effectively banning the agency’s long-time practice of reviewing only a 
subset of claims.68 The holding of SAS Institute forces the PTAB to address 
the patentability of all claims challenged by the petitioner in its final written 
decisions.69 As a result, decisions on IPRs become more final, which in turn 
incentivizes district courts to grant stays when there is a concurrent IPR 
proceeding under review. This could be a step in the right direction to protect 
patent owners because pre-SAS Institute guidance, petitioners feared little in 
being over-inclusive in their arguments.70 Before SAS Institute, there was no 
harm in putting forward failed arguments.71 

Not long after, in Thyrv, Inc. v. Click-to-Call Technologies, LP, a 2020 
decision, the Supreme Court shifted power back to the PTAB in terms of 
deciding what scenarios will trigger the 35 U.S.C. Section 315(b) time-bar, 
which is a provision that precludes a petitioner from filing an IPR more than 
 
 61. See Oil States Energy Servs., LLC v. Greene’s Energy Grp., LLC, 138 S. Ct. 1365, 1379 
(2018).  
 62. Id. at 1373. 
 63. Id.  
 64. Id. at 1380 (Gorsuch, J., dissenting). 
 65. Id. at 1380–81. 
 66. SAS Inst. Inc. v. Iancu, 138 S. Ct. 1348, 1359–60 (2018). 
 67. Id. 
 68. Id. at 1353. 
 69. See id. at 1360. 
 70. Saurabh Vishnubhakat, Renewed Efficiency in Administrative Patent Revocation, 104 IOWA L. 
REV. 2643, 2658 (2019).  
 71. Id. 
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one year after being served with a complaint alleging infringement.72 The 
Supreme Court held, 7-2, that patent owners cannot appeal determinations 
by the PTAB declining to apply the time-bar of section 315(b).73 Notably, 
Justice Gorsuch dissented again, taking the same position he took in Oil 
States. He sided with the view that Article III courts are giving up their 
judicial authority for the sake of efficiency and that the conduct of the PTAB 
has been an instance of ongoing administrative overreach.74 This continuing 
concern over agency power in combination of the lack of judicial review is 
also central to United States v. Arthrex, Inc., in which the Supreme Court left 
many questions open, such as whether PTAB judges are principal officers or 
inferior officers and whether they have too much authority.75 

Overall, the PTAB is evolving rapidly. The tension between the judicial 
branch and the administrative agency has continued to fuel the debate on 
issues like the constitutionality of the PTAB mechanisms as well as how 
much judicial review there is for PTAB decisions.  

II.  STUDY DESIGN 

As discussed, IPRs were intended as a faster and cheaper substitute for 
district court litigation. However, there exists a fine balance between the 
interests of patent-rights holders and patent-rights challengers. On the one 
hand, an overly aggressive PTAB operation would consume excessive 
administrative resources and tilt too far in favor of patent challengers, 
running the risk of accidentally invalidating valuable patents. On the other 
hand, an overly lax PTAB invalidity review would undermine patent quality 
and might fail to weed out low-quality patents that would end up further 
burdening the judicial system. Such a trade-off makes the PTAB a 
particularly uncertain and challenging environment for both patent owners 
and patent challengers. 

To understand the extent of such this trade-off and to see whether the 
PTAB has gone too far in its invalidation effort, I collected data on all PTAB 
trial proceedings from the inception of the PTAB through September 2020 
as well as ongoing patent litigation at the district court level. I used two data 
sources: (1) the USPTO open-source Application Programming Interface 
 
 72. Thryv, Inc, v. Click-to-Call Techs, LP, 140 S. Ct. 1367, 1370 (2020).  
 73. Id. 
 74. Id. at 1378–79. 
 75. See United States v. Arthrex, Inc., 141 S. Ct. 1970, 1970 (2021); see also Commenters Weigh 
in on Implications of High Court Ruling in Thryv v. Click-to-Call, IPWATCHDOG (Apr. 21, 2020), 
https://www.ipwatchdog.com/2020/04/21/commenters-weigh-in-on-implications-of-high-court-ruling-
in-thryv-v-click-to-call/id=120823 [https://perma.cc/3FUC-6KWH].  
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(“API”) that synchronizes all PTAB filings information in real time;76 and 
(2) a Stanford database that categorizes all patent asserters into categories of 
NPEs, PAEs, or practicing entity for every patent infringement lawsuit filed 
since 2000.77 First, I accessed the USPTO’s open-source API to download 
raw data on each PTAB petition. For each PTAB petition analyzed in the 
study, I collected information about each proceeding’s filing date, decision 
date if present, proceeding number, parties involved, types of technology, as 
well as the disputed patent. The PTAB proceedings data spans from January 
1, 2013, to September 23, 2020. Because the USPTO uses a more granular 
categorization of industry, I recategorized each proceeding by industry using 
the methodology below for ease of understanding. 
  
TABLE 2.  Industry Categorization per PTAB Petition 

USPTO Data Technology Categorization Technology Categorization 

Biotech & Organic Biosciences/Pharmaceutical 

Chemical and Materials Engineering Chemical & Materials 

Computer Architecture Software and 
Information Security 

Software & IT 

Computer Networks, Multiplex, Cable and 
Cryptography/Security 

Software & IT 

Communications Software & IT 

Semiconductors, Electrical and Optical Systems 
and Components 

Software & IT 

Designs Designs 

Transportation, Electronic Commerce, 
Construction, Agriculture, Licensing and 
Review 

Transportation/Construction 

Mechanical Engineering, Manufacturing and 
Products 

Mechanical Engineering 

 
Next, I incorporated the Stanford NPE database for its categorizations 

on whether the patent owner is an NPE, PAE, or a practicing entity. The 
Stanford NPE database logged all district court patent suits from 2000 to 
 
 76. See supra note 31. 
 77. Shawn P. Miller, Who’s Suing Us? Decoding Patent Plaintiffs Since 2000 with the Stanford 
NPE Litigation Dataset, 21 STAN. TECH. L. REV. 235, 243 (2018).  
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2019. Information captured in each patent suit includes patent number, 
parties, venue, and whether a plaintiff is an NPE, PAE, or a practicing entity. 
In my model, I then cross-checked whether the same patent in a PTAB 
petition appears in district court litigation. I flagged the PTAB petition if the 
challenged patent belonged to an NPE or a PAE. In cases in which a single 
patent owner has multiple categorizations, as long as the categorization 
includes practicing entity, it was counted as a practicing entity.  

For serial PTAB petitions analysis, I consolidated a list of unique 
patents that were challenged (regardless of who the petitioners are). Using 
Excel modeling, I counted the number of times each unique patent has been 
challenged since the inception of the PTAB. Because multiple parties can 
challenge the same patent, I then consolidated a list of unique combination 
of the same patent challenged by the same petitioner, I then counted 
instances in which a unique patent was challenged more than once by the 
same petitioner. Through such two-layered analysis, I could calculate: 
(1) the frequency of serial petitions by the same or different petitioners ;and 
(2) whether those serial petitions are filed by the same petitioner or different 
petitioners. I then conducted the same analysis across different industries. 

For concurrent litigation analysis, I similarly incorporated the Stanford 
NPE database for its log of district litigation with its categorizations of patent 
owner entity type. For each PTAB petition filed against a certain patent, I 
cross-checked whether the same patent had appeared in a district court 
litigation, and whether such patent belongs to an NPE or a PAE. Each unit 
of measurement is one patent per case. For example, if one district court case 
contained three different patents, my data model captured three recordings, 
one for each patent with the same case number. Similarly, if one patent is 
litigated in multiple cases, there will be multiple recordings for the same 
patent under different case numbers.  

III.  FINDINGS 

A.  TREATMENT OF LOW-QUALITY PATENTS IN THE PTAB 

Central to assessing the effectiveness of the PTAB operation is the 
Board’s treatment of allegedly low-quality patents owned by NPEs and 
PAEs. I focused my interpretation of the data on the software industry and 
the biosciences or pharmaceutical industry because they make up 79% of all 
PTAB petitions filed.78 I hypothesized that petitions against low-quality 
patents tend to concentrate in the software industry for a few reasons. First, 
 
 78. See supra note 31; infra Appendix, Table A1, col. “Petitions.” 
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the scope of software patents is usually broader due to its abstract nature and, 
as a result, there will likely be broader arguments to invalidate them. 
Additionally, the costs of invention in the software industry are far below 
those in the biosciences industry, making it easier for low-quality software 
patents to emerge. Consequently, it was expected that petitioners would use 
the PTAB mechanisms, the archnemesis of low-quality patents, more 
frequently if the patent was IT related. 
 
TABLE 3.  Prevalence of PTAB Petitions Challenging NPEs/PAEs per 
Industry 

Challenged Patent’s Technology % of PTAB Petitions Against an 
NPE/PAE 

Biosciences/Pharmaceutical 6% 

Chemical & Materials 19% 

Design 11% 

Mechanical 22% 

Software & IT 52% 

Transportation/Construction 38% 
 
As expected, the IT industry’s patents remain the most challenged 

patents in PTAB petitions, making up 68% of all PTAB petitions filed while 
life science patents make up only 11% of all PTAB petitions filed.79  

Such data seems to suggest that the PTAB has largely succeeded in 
providing an additional avenue to raise invalidity petitions against NPEs and 
PAEs, especially in the IT sector. However, there has also been an alarming 
rise in invalidity petitions aimed at actual operational companies, a trend 
across industries but especially in the biosciences.  

As shown in Table 3, out of every single PTAB petition from January 
1, 2013, to September 23, 2020, 52% of IT-related petitions were made 
against patents belonging to NPEs or PAEs. However, it is a different story 
in the life science industry, in which only 6% of petitions related to 
biosciences were made against patents belonging to NPEs or PAEs. In other 
words, 94% of all challenged petitions related to biosciences were made 
against potentially high-quality patents belonging to actual operating 
bioscience companies. Such trend could be problematic given that the 
 
 79. See supra note 31. 
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biosciences companies rely on patents to provide the much-needed 
exclusivity to fund their large and risky expenditures on research and 
development, many of which last decades. For example, the PTAB was cited 
as “the [number one] issue” on patents for drug makers;80 therefore, 
pharmaceutical companies hate the IPRs as much as tech companies love 
them. Given that it could take years for a drug to mature into research and to 
reach market, the stakes for pharmaceutical companies facing invalidity 
challenges could be much higher than software companies.  

B.  SERIAL AND DUPLICATIVE PETITIONS  

Similar to the previous findings, there were unintended consequences 
of the open standing requirement for bringing an IPR petition. Because of 
the open standing requirement that any third party can petition to invalidate 
any claim of a patent, there are many ways a patent can get challenged. As 
illustrated in Figure 2 below, a single petitioner can file separate IPR 
petitions against different claims within a single patent, multiple petitioners 
can file separate petitions against a single claim of a patent, and a single 
petitioner can keep filing multiple petitions against a single patent claim. As 
a result, the USPTO has been criticized for giving challengers too many 
“bite[s] at the apple” when any third party could inundate patent owners with 
multiple IPR proceedings.81  
 
 80. Susan Decker, Apple Likes the Patent Death Squad, Allergan Pays to Avoid It, BLOOMBERG: 
TECH. (Sept. 20, 2017, 1:00 AM), https://www.bloomberg.com/news/articles/2017-09-20/apple-likes-
the-patent-death-squad-allergan-pays-to-avoid-it [https://perma.cc/M2BY-47QA]. 
 81. Andrei Iancu, Dir., U.S. Pat. & Trademark Off., Remarks at the American Enterprise Institute 
(June 21, 2018), https://www.uspto.gov/about-us/news-updates/remarks-director-andrei-iancu-american-
enterprise-institute [https://perma.cc/CU7R-6RW7]. 
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FIGURE 2.  Mechanisms of Serial Petitions 

 

As a potential result (or at least a perception) of an overcorrection, serial 
IPR petitions have become petitioners’ secret weapon against patent owners 
and a thorn in the side of the USPTO. Serial IPR petitions occurs when there 
are multiple petitions to invalidate the same patent.  

According to USPTO’s own special report, only around 15% of the 
patents with an IPR face two or more petitions.82 16% of multiple petitions 
are still filed after the PTAB institutes the first IPR.83 Additional research in 
2017 found that on a per patent basis, 24% of the patents were challenged 
more than once.84 In the same study, there also appears to be instances in 
which the PTAB admitted prior art references in subsequent petitions after 
previously denying the very same prior art in an earlier petition.85 Another 
Berkeley study concluded that “about 30% of challenged patents are subject 
to more than one IPR petition” based on data until 2018.86 None of the 
studies mentioned above has the granularity of serial petition problems per 
industry. This Note attempts to bring more data in to inform the extent of the 
serial petition problem broken down by industry. 
 
 82. DAVID P. RUSCHKE & WILLIAM V. SAINDON, CHAT WITH THE CHIEF: AN ANALYSIS OF 
MULTIPLE PETITIONS IN AIA TRIALS 10 (2017), https://www.uspto.gov/sites/default/files/documents/Cha 
t_with_the_Chief_Boardside_Chat_Multiple_Petition_Study_20171024.pdf [https://perma.cc/F9FK-YK 
5U]. The USPTO counts petitions that were challenged more than once by the same petitioner as a serial 
petition. Id. at 19. 
 83. Anne S. Layne-Farrar, The Cost of Doubling Up: An Economic Assessment of Duplication in 
PTAB Proceedings and Patent Infringement Litigation, LANDSLIDE, May–June 2018, at 5. 
 84. Id. 
 85. Id. 
 86. See Chien et al., supra note 42, at 840. 
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For the purposes of this analysis, a serial IPR petition is defined as an 
IPR petition that challenges the same patent that is also the subject of another 
petition. Note that this is a broad definition; multiple petitioners can 
challenge claims of the same patent. Out of all 11,909 petitions filed between 
January 1, 2013, and September 23, 2020, there are 7,074 unique patents, 
which means that the remaining 4,835 petitions are repeat challenges of the 
7,074 patents. Put another way, 41% of the time, PTAB looks at a petition 
they have already seen of the patent being challenged some other way, either 
by the same or different petitioners.87  
 
TABLE 4.  Serial IPR Petitions % Against Same Patent (from Single or 
Multiple Petitions) 

Industry Serial Petitions Against the Same Patent 

Biosciences/Pharmaceutical 30% 
Chemical & Materials 23% 
Design 5% 
Mechanical 23% 
Software & IT 36% 
Transportation/Construction 30% 

Grand Total 32% 

Note: Calculation methodology: percentage of time a patent has been the subject of more than one IPR 
proceeding (regardless of who the petitioners are) out of all challenged patents. For example, if both 
Apple and Fitbit file IPR petitions separately against one Valencell patent, that patent faces serial 
petitions 
 

On a per patent basis, shown above in Table 4, out of all of the patents 
ever challenged in IPR proceedings, 32% of the patents were challenged 
more than once, either by the same or different petitioners. Similarly, 
companies, large and small, seem to face extensive serial attacks on their 
patent portfolios. These follow-on petitions usually assert new or modified 
arguments to challenge the same patent claims. Theoretically, the PTAB 
could and should deny institution if there are multiple petitions. The AIA 
also expressly authorizes the Director to deny institution if the petition 
presents “the same or substantially the same prior art or arguments 
 
 87. Forty-one percent was calculated by dividing the repeat petitions (4,835) by the total petitions 
filed (11,909). 
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previously . . . presented to the Office.”88 Indeed, the PTAB adopted the 
precedential decision of General Plastic Industrial Co. v. Canon Kabushiki 
Kaisha89 in 2017 and designated seven factors for determining whether to 
reject follow-on petitions in an attempt to curtail the serial petitions problem. 
However, it is unclear whether such decision carries any actual weight.90  

As such, the open standing requirement allows a petitioner or multiple 
petitioners to coordinate an attack against a patent owner or a patent portfolio 
without any negative consequences. Patent owners often find themselves on 
the receiving end of an onslaught of IPR petitions, each of which will cost at 
least thousands of dollars to defend while the challenged patents would be 
tied up in the PTAB for potentially eighteen months.91 Well-funded 
companies have been especially liberal with such practices, using the PTAB 
as a favored jurisdiction to safeguard their patent portfolios. They could, in 
theory—and, in fact, have—submit requests to invalidate the same patent 
against a smaller startup, tying up its entire patent portfolio at the PTAB with 
little chance for the startup to countersue at the district court level. 

In one extreme instance, the same patent for “Hybrid Vehicles” (U.S. 
Patent No. 7,237,634) was challenged twenty-seven times since 2014 
(thirteen times by Ford Motor, eight times by Volkswagen, five times by 
Hyundai, and one time by BMW).92 Granted, the patent owner of the ’634 
patent is no longer a practicing entity and has sued multiple automakers. The 
patent’s underlying technology could still be legitimate because it has been 
licensed by various automakers like Toyota and Kia.93 Without procedural 
changes, IPR barrages like this not only burden the administrative agency, 
but also deprive patent owners of their peace of mind after obtaining patents. 
 
 88. 35 U.S.C. § 325(d). 
 89. Gen. Plastic Indus. Co. v. Canon Kabushiki Kaisha, No. IPR2016-01357, 2017 Pat. App. 
LEXIS 9839 (P.T.A.B. Sept. 6, 2017). 
 90. Apple’s Multiple Petitions Against Nartron Patent Underscore PTAB’s Serial IPR Problem, 
IPWATCHDOG (Aug. 8, 2019), https://www.ipwatchdog.com/2019/08/08/apples-multiple-petitions-nart 
ron-patent-underscore-serial-petition-problem/id=112011 [https://perma.cc/EM7U-R5UA] (“ ‘Apple’s 
petitions challenging the ’183 patent give patent owners reason to question whether PTAB precedential 
decisions denying institution based on multiple petitions carry any actual weight. . . .’ ”).  
 91. There is a six-month window from petition to institution decision, and a twelve-month window 
from institution to final written decision.  
 92. This patent was identified as the most challenged patent since the inception of PTAB from the 
author’s data analysis. Matthew Bultman, BMW Lands Agency Review of Oft-Challenged Hybrid Vehicle 
Patent, BLOOMBERG L. (Feb. 8, 2021, 11:41 AM), https://news.bloomberglaw.com/ip-law/bmw-lands-
agency-review-of-oft-challenged-hybrid-vehicle-patent [https://perma.cc/992M-5ZDQ].  
 93. Complaint of Paice LLC and Abbel Found., Inc. Under Section 337 of the Tariff Act of 1930, 
as Amended ¶ 97, Certain Hybrid Electric Vehicles & Components Thereof, Inv. No. 337-TA-998, 
USITC Pub. 3141 (Apr. 15, 2016) (indicating that several automakers are licensees of the hybrid vehicle 
patent).  
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That said, there exist some procedural reasons for such repetitive challenges, 
such as: (1) extreme cases driven by a large number of claims; and (2) some 
of these petitions being requests of joinders to other petition—thus they are 
merely copies of the other petitions.94 In an ideal scenario, the procedurally 
triggered repetitions should be addressed by more stringent joinder rules.  

In addition to the practice of multiple petitioners challenging a single 
patent, well-funded large corporations, especially tech companies, also 
discovered the ability of leveraging IPRs to overwhelm and destroy the 
portfolios of smaller competitors who are in no way malicious patent 
assertion entities. In the name of defending their own patents, it appears that 
large companies have been sinisterly neutralizing competitors’ intellectual 
property. For example, in one case study, Apple once filed twelve IPR 
petitions against a North Carolina–based startup, Valencell, after a failed 
attempt to collaborate with the startup on an Apple Watch technology.95 
Although Valencell is only one case in point, Apple’s treatment of its 
competitors reflects an industry wide mindset: tech companies with well-
resourced legal departments are willing to counterattack innovators so 
aggressively as to threaten the smaller innovative entities’ livelihood, forcing 
them to settle or give up their enforcement rights altogether in district courts.  
 
 94. See RUSCHKE & SAINDON, supra note 82, at 38.  
 95. In the case study, Apple sought out Valencell first. Valencell developed a prototype for Apple 
in hopes of a potential collaboration, but the collaboration effort failed. Apple proceeded to develop Apple 
Watch independently, and Valencell sued Apple for patent infringement. Apple retaliated by filing twelve 
IPRs. Steven C. Carlson, Weaponizing IPRs, AM. BAR ASS’N (Sept. 22, 2019), https://www.americanbar. 
org/groups/intellectual_property_law/publications/landslide/2019-20/september-october/weaponizing-i 
prs [https://perma.cc/VDC4-7ZGV]; see also infra Table 5 for the complete list of IPRs, generated from 
author’s dataset.  
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TABLE 5.  Serial IPR Challenges Against a Startup’s Patent Portfolio 
Filing Date Petitioner IPR Number  Valencell Patent Portfolio 

11/23/2016 Apple Inc. IPR2017-00315 8929965 

11/23/2016 Apple Inc. IPR2017-00316 8989830 

11/23/2016 Apple Inc. IPR2017-00317 8989830 

11/23/2016 Apple Inc. IPR2017-00318 8886269 

11/23/2016 Fitbit, Inc. IPR2017-00319 8923941 

11/23/2016 Apple Inc. IPR2017-00321 8923941 

6/9/2017 Fitbit, Inc. IPR2017-01552 8929965 

6/9/2017 Fitbit, Inc. IPR2017-01553 8989830 

6/9/2017 Fitbit, Inc. IPR2017-01554 8886269 

6/9/2017 Fitbit, Inc. IPR2017-01555 8923941 

6/9/2017 Fitbit, Inc. IPR2017-01556 8923941 

6/30/2017 Apple Inc. IPR2017-01701 8157730 

6/30/2017 Apple Inc. IPR2017-01702 8652040 

6/30/2017 Apple Inc. IPR2017-01703 8652040 

6/30/2017 Apple Inc. IPR2017-01704 8888701 

7/28/2017 Apple Inc. IPR2017-01883 8942776 

8/15/2017 Apple Inc. IPR2017-01947 9044180 

3/6/2018 Apple Inc. IPR2018-00695 9289135 

 

Such strategies by the petitioners place an undue burden on patent 
owners because they could not feel safe even after their patents have been 
upheld at the PTAB. Large tech companies will almost always be able to out-
gun smaller start-ups. Unfortunately, the problem of serial petitions 
permeates across industries, with the IT industry being only the most affected 
and followed by the life science industry, shown in Table 6. As a result, 
smaller players often have to divert their time, attention, and limited resource 
to fight these IPR challenges rather than focusing on bringing new inventions 
to the market.  
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TABLE 6.  Serial IPR Petitions % Against Same Patent by the Same 
Petitioner by Industry 

Industry Serial Petitions by the Same Petitioner 

Biosciences/Pharmaceutical 14% 
Chemical & Materials 18% 
Design 2% 
Mechanical 16% 
Software & IT 22% 
Transportation/Construction 19% 

Grand Total 91% 
 
So far, I have reviewed the data surrounding serial petitions originating 

from both single and multiple petitioners. It should be expected that some 
patents draw challenges from multiple petitioners; however, it is probably 
more problematic that there are serial petitions arising from a single 
petitioner repeatedly challenging the same patent. From the same PTAB 
dataset, I counted the instances of the same patent being challenged multiple 
times by the same petitioner. Even with this narrower methodology, in Table 
6, the numbers are quite astonishing—out of 9,252 total unique patent 
petitioner combinations, 1,802 of them were filed by the same petitioner 
against the same patent more than once. In other words, out of all patents 
being challenged in front of the PTAB, one in five have been challenged 
more than once by the same petitioner.  

The USPTO has been aware of the serial petitions problem for a number 
of years. For example, Michelle Lee acknowledged serial petitions as 
potential problem areas for the PTAB during her term as Director of the 
USPTO.96 Currently, the PTAB is again under tremendous pressure to 
combat this problem.  

If the current Director of the USPTO is successful in reigning in serial 
petitions, it is expected that the overall number of petitions will decrease due 
to petitioners no longer being able to take multiple bites at the apple. Should 
this be successful, the overall institution rate might increase, as bad-faith 
 
 96. Michelle K. Lee, Dir., U.S. Pat. & Trademark Off., Keynote Address at the George Washington 
Law Intellectual Property Law Symposium (May 16, 2017), https://www.uspto.gov/about-us/news-
updates/remarks-director-michelle-k-lee-george-washington-university-school-law [https://perma.cc/G5 
NN-GDSA]. 
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petitioners would be disincentivized from filing. Additionally, the quality of 
IPR petitions may go up because petitioners would be incentivized to spend 
more time exhausting their best arguments at the outset to avoid wasting their 
time and money filing follow-on IPRs that are likely to be struck down by 
the Board.  

At a minimum, potential solutions need to penalize the practice of a 
petitioner serially petitioning the same patents. There may also be the need 
for a strong presumption of validity after a patent has survived the PTAB 
proceedings and stronger joinder rules at the PTAB. While suggestions are 
still being reviewed by the USPTO, it remains to be seen how the Director 
can use his discretion in setting institution rules to pushback on serial 
petitioners. 

C.  AN INDUSTRY-SPECIFIC LOOK OVER INSTITUTION RATE AND 
INVALIDATION RATE 

No scholarship has discussed the outcomes of PTAB petitions across 
different industries; this Section will thus attempt to present data to 
supplement current views on PTAB petition outcomes. To start, institution 
rate has dropped significantly since 2013 but has stabilized in the 60% range 
as shown in Table 7; however, institution rates differ by industry. 
 

 

TABLE 7.  IPR Institution Rate 
Year  Institution Rate 

2013 87% 
2014 75% 
2015 68% 
2016 67% 
2017 63% 
2018 60% 
2019 63% 
2020 55% 

Note: Institution Rate is calculated by dividing petitions instituted by decisions on institution (that is, 
petitions instituted plus petitions denied), the same way the USPTO calculates its institution rate. 2020 
number is updated until June 2020. (This Table is independently produced by the author using data 
collected from the USPTO API website.) 
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 It is harder for petitioners who challenge patents in the life science 
industry than those challenging IT patents: only 68% of the life science IPRs 
get instituted, whereas 75% of all IT related patents get instituted. This data 
conforms with the hypothesis that low-quality patents tend to be a bigger 
problem in the IT industry, thus warranting a higher institution rate.  

Similarly, even after the institution phase, when it comes to invalidity 
rate as shown in Table 8, the software claims are also more likely to be 
invalidated than life science claims. Eighty-five percent of the petitions 
challenging software patent claims get either partially or entirely invalidated, 
whereas only 64% of the life science patents get the same invalidity 
treatment.  
 
TABLE 8.  Industry-Specific Observations 

PTAB Petitions 

Industry 

Total PTAB 
Petitions: 
2012 to 2020 
Sept. 

Institution 
Rate 

Invalidity Rate 
Among 
Instituted 
Petitions 

Invalidity Rate 
Among All 
Petitions Filed 

IT 7177 (68%) 75% 85% 22% 
Biosciences/ 
Pharmaceutical 

1122 (11%) 68% 64% 16% 

Mechanical 1429 (14%) 74% 81% 22% 
Chemical & 
Materials 

733 (7%) 67% 82% 22% 

Design 68 (1%) 40% 67% 18% 

Total 10,529 73% 82% 22% 

Note: Invalidity Rate Among Instituted Petitions is calculated by all or partially unpatentable decisions 
divided by all petitions that received final written decisions, the same calculation methodology the USPTO 
uses. Invalidity Rate Among All Petitions is calculated by all or partially unpatentable decisions divided by 
all petitions filed. 

 
Additionally, it could be an overstatement to view the PTAB as the 

“patent death squad.” The 82% invalidity rate alleged by many reports 
(including that of the USPTO) is calculated by dividing petitions that are 
partially or entirely invalid by petitions that received final written decisions. 
However, the petitions that received final written decisions make up only 
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26% of the total filed petitions due to the PTAB’s institution process.97 The 
PTAB institution process acts as an effective filter, weeding out many of the 
IPR filings. Thus, the 80% invalidity rate is calculated after the PTAB had 
determined that the petitions have a reasonable likelihood to get invalidated. 
Also, 24% of the IPR filings result in settlement before or during the 
institution stage, further decreasing the denominator, that is, the number of 
IPRs that get final written decisions.98 Indeed, it could be misleading to say 
that the PTAB is a patent “death squad” when only 22% of all petitions filed 
result in partial or total invalidity treatment. 

D.  PTAB PETITIONS WITH CONCURRENT LITIGATION 

Turning to petitions pending alongside litigation, it appears that the 
PTAB mechanism has been a successful means for accused infringers to halt 
patent suits filed against them. As shown in Table 8 above, 83% of the 
patents challenged at the PTAB were asserted in federal courts 
simultaneously. Specifically, the software industry is using IPRs more 
frequently to fight back, with 89% of the challenged software patents also 
asserted in federal court litigation. In the biosciences industry, only 71% the 
challenged patents are also being asserted in federal court litigation. 
While such trends confirm the popularity of using PTAB proceedings as a 
shield for those accused of patent infringement, it remains to be seen 
whether this popularity will continue, especially when institution rates are 
decreasing. Back in 2014, there was an 81.9% chance for a district court to 
grant stay if there was a pending PTAB petition.99 Now with more 
uncertainties in the institution process, it would be interesting to see 
whether district courts are still willing to grant stays, especially when it is 
unclear if the filed IPRs will get instituted or thrown out of the PTAB. If 
district courts do not grant stays, many patent owners would be forced to 
take on additional expenses to defend their patents on two fronts, both in 
front of the PTAB and in district courts. For smaller innovators, such 
double-whammies might drive them out of business.  
 
 97. Author’s calculations, based on data collected on Lex Machina.  
 98. Id.  
 99. Love & Ambwani, supra note 18, at 104.  
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TABLE 9.  Percentage of PTAB Petitions with Concurrent Federal Court 
Litigation 

Industry % of PTAB Petitions with Concurrent 
Federal Court Litigation 

IT 89% 
Biosciences/Pharmaceutical 71% 
Mechanical 79% 
Chemical & Materials 70% 
Design 11% 

Aggregated % of PTAB Petitions with 
Concurrent Federal Court Litigation 
Across Industry 

83% 

Note: This Table is made independently using USPTO PTAB petition data collected from original code 
written by the author. To match the petitions and district court litigation, the author conducted extensive 
data modeling to match asserted patents in litigation with challenged patents in IPR proceedings. 

 

E.  THE EVOLUTION OF PTAB GUIDANCE UNDER DIFFERENT LEADERSHIP 

Finally, this Section attempts to harmonize the empirical understanding 
of PTAB petition outcomes with the simultaneous changes in USPTO 
leadership. The USPTO is not a monolithic organization, and its treatment 
of PTAB petitions has shifted overtime as its appointed directors bring in 
new priorities. Before the AIA came into effect, Director David Kappos was 
the director of the USPTO until he left the position on February 1, 2013.100 
On December 11, 2013, Director Michelle Lee was appointed as deputy 
director and confirmed on March 12, 2015.101 Most recently, on February 8, 
2018, Director Andre Iancu took office.102  
 
 100. Past Leaders of the USPTO, U.S. PAT. & TRADEMARK OFF. (May 20, 2021, 4:57 PM), https:// 
www.uspto.gov/about-us/past-uspto-leaders [https://perma.cc/GX3D-XWSU]. 
 101. Id. 
 102. Press Release, U.S. Pat. & Trademark Off., Andrei Iancu Begins Role as New Director of U.S. 
Patent and Trademark Office (Feb. 8, 2018), https://www.uspto.gov/about-us/news-updates/andrei-ianc 
u-begins-role-new-director-united-states-patent-and-trademark [https://perma.cc/3PYE-HAGH]. 
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FIGURE 3.  PTAB Petitions by Industry Under Different USPTO Directors 

 
Under Director Kappos, the beginning of the PTAB seemed to allow 

petitioners to fully utilize the open standing requirement, with a high 
institution rate of almost 90%.103 As a result, petitioners flocked to the 
PTAB. As shown in Figure 4 below, the number of petitions at the PTAB 
increased more than two-fold in a year, from 792 petitions in 2013 to 1,667 
petitions in 2014.  
 
 103. See MARCH 2020 TRIAL STATISTICS, supra note 44, at 6.  
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FIGURE 4.  Patent Dispute Venues 

 
Under Director Lee, patent owners were given slightly more leverage. 

However, the process was still skewed heavily in favor of the petitioners. In 
May 2016, Director Lee authorized inventors to have testimonial evidence 
in preliminary responses, but still required the PTAB to view evidence in the 
light most favorable to petitioners.104 By the time Director Lee left office, 
the PTAB had gathered the aforementioned nickname “patent death squad” 
due to the high invalidity rate of almost 80%.105 

When Director Iancu took office, there were not only low-quality 
patents being weeded out, good patents were also being challenged at a high 
rate. Director Iancu attempted to restore equity within the PTAB through a 
series of changes friendly to patent-owners. On April 27, 2018, in accordance 
with the Supreme Court’s SAS Institute Inc. v. Iancu decision, Director Iancu 
issued USPTO guidance on the PTAB institution process, requiring PTAB 
 
 104. Josh Malone, PTAB Rulemaking: Past, Present, and Future, IPWATCHDOG (June 16, 2020), 
https://www.ipwatchdog.com/2020/06/16/ptab-rulemaking-past-present-future/id=122524 [https://perm 
a.cc/7R8J-MWZV]. 
 105. See MARCH 2020 TRIAL STATISTICS, supra note 44, at 11. 
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judges to enter final written decisions on all claims or none.106 On November 
13, 2018, the PTAB replaced its previous “broadest reasonable 
interpretation” (BRI) standard with the Phillips claim construction standard 
promulgated in Phillips v. AWH Corp.107 The Phillips standard uses 
“ordinary and customary meaning” while the PTAB applied the “broadest 
reasonable construction.”108 This change harmonized the PTAB standard 
with the district court standard. As mentioned previously, district courts and 
the PTAB handled claim construction differently, which meant that the same 
patents litigated in district courts could led to different outcomes from those 
petitioned in front of the PTAB. As a result, patents were much more 
vulnerable before the PTAB than in federal courts because PTAB’s broader 
interpretation standard expands the scope of challenged patents, making it 
easier to base invalidity arguments on a broader range of prior art references. 
The discrepancy was especially troubling given that 83% of the patents at 
issue in PTAB proceedings were also under federal litigation.109 In 
November 2020, after being pressured from several fronts, including 
requests from the Senate Judiciary Committee,110 the USPTO sought 
comments on ways to further limit the practice of serial petitions.111 It 
remains to be seen what creative ideas the PTAB will come up with to 
address the alleged abuse from serial petitions.  

Overall, the effect of changes under Director Iancu reflects a pushback 
on the aggressive measures the previous directors had taken. And it might 
suggest that the PTAB is becoming less of a patent “death squad.” In fact, 
the PTAB’s popularity dropped quite a bit with PTAB filings plunging 23% 
 
 106. Guidance on the Impact of SAS on AIA Trial Proceedings, U.S. PAT. & TRADEMARK OFF., 
(Sept. 21, 2020, 3:39 PM), https://www.uspto.gov/patents-application-process/patent-trial-and-appeal-
board/trials/guidance-impact-sas-aia-trial [https://perma.cc/774D-NQYD]. 
 107. PTAB Issues Claim Construction Final Rule, U.S. PAT. & TRADEMARK OFF. (Oct. 31, 2018, 
5:52 PM), https://www.uspto.gov/patents-application-process/patent-trial-and-appeal-board/procedures/ 
ptab-issues-claim-construction [https://perma.cc/2T6S-ZCXM]. 
 108. Personalized Media Commc’ns, LLC v. Apple Inc., 952 F.3d 1336, 1340 (Fed. Cir. 2020) 
(quoting Realtime Data, LLC v. Iancu, 912 F.3d 1368, 1374 (Fed. Cir. 2019)). See generally Phillips v. 
AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005). 
 109. See author’s analysis, supra Table 9.  
 110. Letter from Thom Tillis & Christopher A. Coons, U.S. Sens., to Andrei Iancu, Dir., U.S. Pat. 
& Trademark Off. (Apr. 19, 2019), https://www.tillis.senate.gov/services/files/92450b48-8146-4038-
8972-59e8aba023fd [https://perma.cc/BCN6-AT2X] (urging Director Iancu to further reign in factors in 
institution decisions in cases of serial petitions, stating “the USPTO already has the authority to combat 
the problem, and we hope that you will use it”). 
 111. USPTO Extends Deadline for Public Input on Possible Rulemaking Related to AIA Trials to 
December 3, U.S. PAT. & TRADEMARK OFF. (Nov. 13, 2020, 5:09 PM), https://www.uspto.gov/patents-
application-process/patent-trial-and-appeal-board/uspto-seeks-public-input-possible [https://perma.cc/A 
847-V3QQ]. 
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from 2018 to 2019.112 Petition numbers also went down even more 
drastically near the end of 2018, right after the claim construction standard 
was aligned with federal courts.113 Various groups of innovators, ranging 
from universities and nonprofit foundations to individual inventors, startups, 
small businesses, and tech companies have expressed approval for USPTO’s 
leaning towards a stronger patent right system that affords stronger patent 
protection for patent owners.114  

CONCLUSION 

So, are the problems at the PTAB fixable? As Director Iancu puts it, 
“the hallmarks of a well-functioning patent system are the reliability and 
predictability of quality patents,”115 and it appears that the PTAB is moving 
in the right direction. Although we cannot be entirely sure, as there are still 
problems of serial petitions and the practice of large corporations bullying 
smaller innovators, the urgency and pace the PTAB is moving to address 
these challenges suggests that there is at least an end in sight.  
 
 112. PTAB filings dropped 23% from 1,718 petitions to 1,322 petitions.  
 113. See Author’s analysis supra Figure 3.  
 114. Letter from ActiveX Biosciences, Inc. et al., to Lindsey Graham et al., U.S. Sens. (Oct. 26, 
2020), https://patentlyo.com/media/2020/10/2020-1026-Coalition-Ltr-re-PTAB.FINAL_.pdf [https://per 
ma.cc/68RW-YKPU]. Most of the supporters of Iancu argue that the alignment of the claim construction 
method in court and before the PTAB injected the much needed predictability and consistency into the 
patent opposition mechanisms. Id. 
 115. Iancu, supra note 55. 
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APPENDIX 

Table A1.  Stanford NPE Database—Patent Asserter Categories 
Stanford 
Database 
Categorization 
Number 

Types of Entity Entity Details 

1 
Patent Asserting Entities 
(PAE) Acquired Patents 

8 Practicing Entities University heritage or tie 

4 
Patent Asserting Entities 
(PAE) Failed startup 

5 
Patent Asserting Entities 
(PAE) Corporate heritage 

2 
Non-Practicing Entities 
(NPE) 

Individual-inventor-started 
company 

3 
Non-Practicing Entities 
(NPE) University/Government/Nonprofit 

6 
Non-Practicing Entities 
(NPE) Startup, pre-product 

7 
Non-Practicing Entities 
(NPE) Product Company 

9 
Non-Practicing Entities 
(NPE) Individual 

10 
Non-Practicing Entities 
(NPE) Undetermined 

11 
Non-Practicing Entities 
(NPE) Industry consortium 

12 
Non-Practicing Entities 
(NPE) IP subsidiary of product company 

13 
Non-Practicing Entities 
(NPE) 

Corporate-inventor-started 
company 
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TABLE A2.  NPE/PAE Trends in District Court Litigation  
All Patent Cases in 
Article III Courts 

Practicing NPE/PAE Grand Total 

2000 1619 669 2288 
2001 1630 754 2384 
2002 1646 838 2484 
2003 1819 858 2677 
2004 1774 950 2724 
2005 1590 888 2478 
2006 1716 855 2571 
2007 1746 996 2742 
2008 1586 936 2522 
2009 1534 964 2498 
2010 1635 1077 2712 
2011 1763 1763 3526 
2012 1895 3520 5415 
2013 2001 4157 6158 
2014 1870 3178 5048 
2015 1842 3947 5789 
2016 1661 2859 4520 
2017 1726 2305 4031 
2018 1552 2050 3602 
2019 1426 2135 3561 

Grand Total 34031 35699 69730 
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FIGURE A3.  IPR Institution Rate and Unpatentable Rate within Instituted 
Petitions  
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Table A4.  Data Behind Serial Petition by Same Petitioner Analysis 

Industry Serial Petitions by the 
Same Petitioner 

Serial Petitions by the 
Same Petitioner  

Total  

Biosciences/ 
Pharmaceutical 

14% 130 922 

Chemical & Materials 18% 100 562 
Design 2% 1 60 
Mechanical 16% 187 1158 
Software & IT 22% 1164 5376 
Transportation/ 
Construction 

19% 220 1174 

Grand Total 19% 1802 9252 

 
TABLE A5.  Data Behind NPE Prevalence in IPRs Across Industry 
Industry Petitions 

Against 
NPEs/PAEs 

Petitions 
Against 
Practicing 
Entity 

Petitions 
Against 
Undetermined 

Total Percentage 
of Petitions 
Against 
NPEs/PAEs 

Bio/ Pharma 47 715 336 1098 6% 

Chemical & 
Materials 87 377 247 711 19% 

Design 1 8 52 61 11% 

Mechanical 210 750 418 1378 22% 

Software & IT 2872 2655 1367 6894 52% 

Transportation/ 
Construction 432 706 330 1468 38% 

Total 3649 5211 2750 11610 41% 
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