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Sir Andrew Witty, the dismal scientist cum CEO of GlaxoSmithKline (GSK), a 

multinational life sciences company, recently came under fire for his direction of the 

company; particularly GSK’s consistently underperforming relative to rival companies.  

More than half a decade ago (and concurrent with the beginning of the 

underperformance),
1
 Witty sketched out his vision for GSK which prominently include 

the Open Innovation Policy included patent pooling in the area of diseases of developing 

nations, particularly neglected tropical diseases, as well as sharing non-patented 

technology, know-how and lead technologies. 
2
  

Conventional wisdom would suggest that Witty’s efforts to develop a patent pool and to 

share intellectual property and know how are somewhat unique within the 

biopharmaceutical industry.   In general, it would seem that while many big players in the 

hi-tech industries have pledged patents, including: Google
3
, Tesla 

4
 Toyota

5
, and others,

6
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and/or created or supplied patent pools and/or otherwise made licensing of the technology 

easy and/or free, the Biopharmacuetical industry seems to be less interested in such 

efforts. 

There are any number of possibilities for these assumptions.  It’s possible that 

biotechnology patents, the environment of  the biotech industry, or other factors may play 

a role.  Thus, for example, patent law, while seemingly nondiscriminatory in the statute, 

does in fact discriminate between different types of technologies, nominally divided into 

the predictable and non-predictable arts in the application of the law by the courts. As 

such even at its most basic level without considering outside factors, the nature of 

patenting in hi-tech is substantively different than patenting in biotechnology.  Aspects of 

this nature may make patent sharing such as pooling and pledging more likely in hi-tech 

than in biotech. 

This paper seeks to tease out why. 

I. The Term Biotechnology 

Throughout this paper, the term biotechnology will be used interchangeably with 

pharmaceutical and biopharmaceuticals.  While granted within the world of life sciences 

they represent relatively vastly different areas of technology, for the purposes of this 

paper which contrasts biotechnology innovation with hi-tech innovation, the conflating of 

the terms does not necessarily pose a problem.   

Additionally, this paper assumes that the field of biotechnology with its significant 

barriers to entry is also dominated by strong and important players in both industry and 

academic science, perhaps more so than the hi-tech industries where anyone who can 

code, could code.  This supposition makes the lack of open source options, patent pools 

and clearinghouses potentially that much more significant. 
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Nevertheless, there have been some elements within the biotechnology sector that have 

toyed with the possibility of sharing their intellectual property in one form or another, 

these include via open science methodologies, patent pooling and clearinghouses, as 

described below. 

II. Open Science 

While open source software is often the underlying code in many areas of both hi-tech 

and biotech, the overall concept of openness and free information has been slow to 

translate into other areas of technology, particularly biotechnology where some scholars 

show that many in the industry still fear sharing data.
7
   

Moreover, in contrast to hi-tech where coding skills can be relatively easy to learn, many 

skills in biotechnology still remain more art than science and can take years of 

apprenticeship to master, creating barriers to entry and access which limit the number and 

types of practitioners.  This limitation might also prevent growth of grass-roots efforts to 

enter the sector and to demand access to the proprietary information of the larger 

stakeholders.   

Nevertheless, there have been areas where open science seems to be making some 

inroads.
8
  This open science is more than just the sharing of data through scientific 

journals, open science in biotech requires the actual sharing of knowhow, innovation and 

tools.    Companies involved in open science are still responsible to their shareholders and 

are, as such rarely wholly philanthropic; they expect to gain from open science, including 

learning from academic collaborators, enhancing their absorptive capabilities, attracting 

high quality ‘star’ talent, increasing trust-levels with academia resulting in more sharing 
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of theoretical and practical knowledge, and signaling scientific competence. 
9
  Typically, 

when open science does exist in biotechnology, it tends to favor neglected and/or other 

diseases of the less affluent parts of the world as research in these areas tend to be 

underfunded or the gains of hopefully lower cost therapies are more apparent.    

Notably though, open source, often associated with the lack of intellectual property 

rights, does not necessarily imply no intellectual property rights. The specialized licenses 

that define open source by necessity piggyback on intellectual property rights to make 

open source work.  Open source is in contrast to just dumping all innovation into the 

public domain.   

Similarly in many cases in open science, biotechnology companies can control who they 

grant open access to, this exclusivity that might favor competent partners more likely to 

succeed can promote, rather than hinder innovation.
10

  

All this notwithstanding, many original champions of open science
11

 have been 

disappointed as to the power and innovation associated with open source science, and 

with the lack of any revolutionary new models and projects.
12

 Perhaps other alternatives 

to strong assertions of patent rights might also help in biotechnology, for example, patent 

pools. 

III. Biotech Patent Pools 

Patent pools are thought to be a useful method to overcome patent thickets and to 

otherwise easily share knowledge and innovation.  Generally, patent pools are best at 

minimizing transaction costs associated with licensing,  minimizing license stacking,  and 

limiting litigation associated with clearing patent rights.  
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All of these aspects could be beneficial to biotechnology, yet, not including the recently 

defunct World Health Organization’s SARS pool,
13

  the WIPO Re:Search consortium,
14

 

the BIO Ventures for Global Health (BVGH) pool and UNITAID’s Medicines Patent 

Pool (MPP)
15

—all nonprofit humanitarian projects focusing on non-innovating generic 

therapeutics (often of soon to expire branded drugs),  biotechnology patent pools are 

rare,
16

 although not unheard of.
17

   

And even when biotech companies do develop patent pools such as in the case of Golden 

Rice,
18

 it’s often not the IP holders that are initiating pools internally, rather its external 

(non-business) forces such a NGOs, governments and others tend to be the driving forces 

behind these pools.
19

  

Patent pools are possibly desired as they can be helpful in preventing the lesser desired 

alternative:  companies forced into otherwise restrictive government policies that might 

force IP holders to share data on unfavorable terms.   Even the humanitarian-oriented 

pools (i.e., not obviously profit motivated) are populated by firms that fear being forced 

by developing nations into a compulsory license for their drug,  and would rather cede 
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their intellectual property on their own terms and avoid the possibility of parallel imports 

and/or hostility from developing nations and their supporters worldwide.
20

 

Even with their numerous benefits in drugs in developing nations, patent pools in 

biotechnology are still rare.  It is possible that the intricacies of business development 

control/limit  the creation of patent pools in biotechnology.  Thus, in contrast to  

industries where freedom to operate is simply one of the last steps in the development 

process (e.g., software where research and development costs are relatively cheap, work-

arounds are doable and shelf lives are short), are more likely to see the development of 

patent pools to deal with the inevitable patent thickets, whereas industries where the 

freedom to operate analysis is an early step in product development (for example, 

biotechnology where research and development and other costs are high, work-arounds 

are not always available and shelf lives extend past the life of patents) are unlikely to 

develop patent pools.   

More succinctly: whereas consumer technology companies that see IP  as “the necessary 

and sufficient condition to allow for product commercialization” will promote patent 

pools as an industry-wide benefit, biotech companies that appreciate that “securing IP-

rights is generally required to be done early in the development process”
21

 will not be as 

incentivized. 

Additionally, biotechnology companies in particular, with their long-lead times might 

have their IP as their only tangible asset.  It would be counterintuitive for these 

companies to put their one and only asset into a pool.
22
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And like open science, innovations and new therapies have unfortunately not yet resulted 

from patent pools in the biotech sector; the tens of partnerships and efforts arising out of 

these pools have been overwhelmingly disappointing.
23

 

While hi-tech patent pools abound, particularly in areas of public consumer goods that 

rely on broad standards for interoperability (mpeg, DVD, etc.) patent pools are remain in 

biotechnology, the academic interest and potential economic benefits in them 

notwithstanding.
24

  Synthetic biology, the cross between the standardization of 

engineering and the living systems of biology may become a notable exception given the 

necessary reliance on standardized parts across the industry. 

 

IV. Clearing Houses 

Closely related to patent pools, clearing houses represent (sometimes) third party 

developed platforms for facilitating licensing of patents and knowhow particularly in 

areas wherein cross-licensing and/or other bilateral agreements are costly transactions.  

Clearinghouses range from simple databases of relevant IP holders to actual exchanges or 

royalty collecting agencies. 
25

   Although clearinghouses are thought to be important in 

obtaining freedom to operate, biotechnology companies have shied away from their use 
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to do fears of loss of secrecy, exclusivity and/or control over the bargaining process in 

licensing.
26

  

V. Other Patent Sharing in Biotech 

The above examples exhibit the general lack of stake-holder lead patent sharing in 

biotechnology fields. Arguably, the simple existence of statutory methods that can force 

biotechnology patent holders to share their IP may limit the development of these patent 

sharing methods.  

For example, given the assumed overall good associated with biotechnological 

innovation and in some cases even the life or death stakes, the need for patent pools and 

the like may not be necessary as there exists other methods to access patented 

technologies.
27

  These include, for example, Government Use Rights
28

 which attach to 

government funded projects, (as is the case for many biotechnology patents, even in 

industry) under 35 U.S. Code § 202(c)(4) the Federal Government “…shall have a 

nonexclusive, nontransferrable, irrevocable, paid-up license to practice or have practiced 

for or on behalf of the United States any subject invention throughout the world.” Under 

this statute, the Federal Government can apply its rights as an affirmative defense against 

patent infringement of technologies it helped fund.  

Additionally, as per 35 U.S. Code § 203,
29

 as part of the Bayh Dole Act that allowed 

institutions to patent innovations developed through tax payer funded grants, the 

government retains the rights to “to require the contractor, an assignee or exclusive 

licensee of a subject invention to grant a nonexclusive, partially exclusive, or exclusive 

license in any field of use to a responsible applicant or applicants, upon terms that are 
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reasonable under the circumstances.” (Note these rights have heretofore never been 

executed.) 

Finally, as per 28 U.S. Code § 1498
30

, the United States government and/or its 

contractors cannot be enjoined or be required to pay damages or lost profits to a fairly 

compensated patent holder who has been forced to allow his patent to be practiced; 

“Whenever an invention described in and covered by a patent of the United States is used 

or manufactured by or for the United States without license of the owner thereof or 

lawful right to use or manufacture the same, the owner’s remedy shall be by action 

against the United States in the United States Court of Federal Claims for the recovery of 

his reasonable and entire compensation for such use and manufacture.” 

VI. Learning from Patent Troll data 

The general lack of patent sharing in biotechnology seems to axiomatically limit the 

ability to analyze the factors that could lead to changes in how patents and intellectual 

property is shared in the biotechnology sector.   

To this end we suggest that we look to the admittedly also limited body of work relating 

to patent trolling in biotechnology. Perhaps the addition of this area of scholarship will 

provide a fuller picture of the situation and its underlying reasons.   

We argue that patent trolling and patent pledging/sharing are two sides of the same coin.  

In particular, it would seem that much of the underlying patenting conventional wisdom 

associated in one area is mirrored in the other:  The same factors that would otherwise 

promote patent pledging, patent pools and other efforts to make patents broadly available, 

for example to overcome freedom to operate concerns, are the same factors that typically 

lead to the result of patent trolls.    

VII. Intro to Trolls 

Trolls (or, non-practicing entities and other pejoratives and/or euphemisms) are a hard to 

define group, that’s partially why the anti-troll legislation in the US Congress has a hard 
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time passing.  Reputable companies like Texas Instruments with their large patent 

portfolio and their business model of licensing out their IP and not making their own 

products could be broadly considered a troll.  So could universities with their large patent 

portfolios and no manufacturing base.
31

  Effectively as US Representative Darrell Issa (R, 

California has said: “a troll is impossible to define unless you’ve been mugged by one.”
32

 

Patent trolls have been shown to be responsible for over half of all patent litigation in the 

past couple of years,
 33

 and a lion’s share of the damage awards,
34

  with the 

overwhelming majority of this litigation in hi-tech and software related fields.
35

  

Thus far, pharma and biotech have been somewhat immune from this scourge.
36

  

Arguably, given fat commercial profit margins, many threatened biotechnology firms 

may have paid off the threatening non-practicing entities.  Not only would biotechnology 

companies want to avoid the high cost of litigation in general, but litigation becomes all 

the more risky when that litigation involves kamikaze trolls
37

 that are relatively 

unconcerned with the validity of their asserted often overreaching weak patents.
38

  In 
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particular, with bad facts making bad law, the finding of invalidly of an overreached 

weak patent might create biotech-patent threatening precedent. This likelihood is further 

exacerbated by the surprisingly poor success rate of biotech patent holders in litigation.
39

 

(Although contrast Lemley’s analysis in this area with this Holman’s.
40

 ) As a result of 

this perceived or actual general immunity from trolls, the biotechnology industry has 

historically not staunchly supported, and even in some examples, been against much of 

the early efforts in this century to reform patent law to relieve the threat of trolls.  

VIII. Troll Taxonomies 

Professors Lemley and Melamed divide the troll world into at least three distinct 

demographics: (i) Traditional Trolls who try to assert a small number of patents that read 

on a significant area of a particular technology; (ii) Bottom Feeders who are interested 

primarily in achieving quick settlements for a variety of typically low-quality patents; 

they have no interest in going to trial but use the threat of expensive litigation contrasted 

with their relatively cheap licensing offer as blackmail; and (iii) Patent Aggregators who 

amass huge portfolios of patents, and a demand a license to the entire portfolio.
41

 

Nevertheless, even though biotechnology has yet to have success in the patent sharing 

world, we suggest that an influx of bottom feeding patent trolls might presage a 

subsequent shift in biotechnology patent pledging. This proposed patent sharing shift 

could be either partially a result of these trolls and the threats to freedom to operation that 

they bring, or alternatively as we have argued, because the same environments that attract 

some types of trolls also encourage patent sharing. 

IX. Troll-friendly environments  

Troll-friendly environments, particularly for the subset of Bottom Feeders, seem to be 

populated by huge numbers of talented but underfunded startups and corresponding risk 
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averse venture capitalists that might be easily deterred by the threat of litigation.
42

 These 

startups are cannon fodder for trolls that attempt to blackmail companies into signing 

licensing agreements or face expensive, time consuming and VC-funding-losing 

litigation.
43

    

There are a number of patent related factors generally found in this ecosystem that does 

not easily lead to clear and absolute freedoms to operate.  These patents tend to include: 

(i) enormous numbers of patents that make comprehensive searches expensive or even 

ineffective, many of these patents are not actively  practiced or are severely underutilized; 

(ii) low quality patents that are often sold cheaply and in bulk to patent trolls by failing 

companies seeking to monetize their assets; (iii) patents with unclear property rights and 

scope often because the technologies themselves are inherently describable mostly 

through unclear  and imprecise terminologies, that unless resolved through expensive 

(typically the costs in troll litigation are unbalanced) litigation, may or may not cover the 

products against which the patents are asserted. 

As a result of these factors this particular environment can be typically characterized by 

patent thickets comprising hundreds if not thousands of similarly scoped patents resulting 

in a situation where, for example, many in the software and hi-tech sector operate in a 

state of unavoidable rampant patent infringement.   As described above, this environment 

can also be characterized by relatively low research and development costs and short 

shelf lives for those technologies.   

It is this environment that has also resulted in the reported growth of patent pledging and 

sharing (and trolling) in hi-tech.  In contrast, this environment might not yet exist in 

biotech,
44

 although universities patent holding that include a huge number of patents that 

share many of the problematic characteristics described above could be dumped into the 
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hands of trolls,
45

  quickly making the biotechnology patenting environment much more 

troll friendly and perhaps  more conducive to patent sharing.  

X. Hi-tech v. Biotech 

In addition to the patent-related factors that we posit create a different hi-tech patent 

environment than the biotech environment, observerable data (or in this case the lack 

thereof) would also seem to support this proposition.   

Put simply, we expect to see more troll behavior in biotechnology: these are lean, 

strategic, unscrupulous and profit-driven entities, that seemingly, given the opportunity to 

make money, should move in to the biotech space, the fact that they haven’t (at least 

according to conventional wisdom) as of yet moved in en masse, (the constant prediction 

thereof notwithstanding),
46

 we argue is supportive of our position that freedom to operate 

is not as big a problem in biotechnology as it is in hi-tech.
47

    

This seemingly lack of trolls is all the more surprising given the difficulties in inventing 

around an asserted patent in the biotech space.  Recent data suggests that while growing, 

biotechnology and pharmaceutical companies receive far few licensing or settlement 

demands than their hi-tech and software counterparts.
48

 The few trolls that are entering 

the biotechnology sector are likely not the Bottom Feeders, but rather the traditional trolls 

that can turn a profit in biotech by asserting strong patents. 

Thus, as an over-simplification in reviewing the factors described above: patenting in hi-

tech trends to more incremental innovation where one patents builds only minimally on 
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its predecessors.   Additionally, hi-tech products are also the result of multiple 

components each with their own set of relevant patents. The result of this patenting 

strategy can be enormous amounts of patents and their associated rights in hi-tech 

products.  These crisscrossing rights can create patent thickets where many of the largest 

companies by necessity must cross license with others in the field to gain freedom to 

operate.  

In contrast, in biotechnology: drugs and/or tools tend to be covered by one or a couple of 

patents, with the final in pharmaceutical product covered by at most a handful of patents.  

Even the biggest biotechnology patent holders annually create orders of magnitude less 

patents than their hi-tech counterparts.
49

 The academic success of the anticommons 

theory
50

 and anecdotal evidence notwithstanding
51

, numerous studies have failed to find 

evidence of thickets and anticommons in biotechnology, 
52

 
53

 or even evidence that 

patents impede innovation in biotechnology.
54

 
55

Although, granted, the rights necessary 

tools in the development of biopharmaceutical and biotech products may be held by 

others, including competitors. 
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Hi-tech patents tend to have a short shelf life both in terms of their technological 

applicability and also in their general ability to be monetized.  Biopharmaceutical patents, 

due to the long lead time necessary to develop drugs, tend to have longer shelf lives, and 

the entirety of that life is often monetizable.  

The most common and possibly lucrative troll business model are the bottom feeders who 

seek to license weak broad patents and/or portfolios of patents to companies with ready-

to-market or nearly mature products that likely read on hundreds if not hundreds of 

thousands of patents.
56

   Moreover, these products typically come to market quickly such 

that even if the infringing technology is the result of independent invention (as is most 

often the case), that technology probably developed and was incorporated into products 

even before the asserted patents were published.
57

  

In contrast, biotechnology patents, particularly those in the pharmaceutical fields where 

products  necessitate expensive and intensive long lead times where problematic patents, 

likely arise early --often as the result of extensive due diligence given the stakes,  in the 

development process, extensive expertise held by a relatively small number of 

stakeholders, and fewer patents to be snapped up and monetized.   

XI. Patent sharing: Promoting a perception of freedom to operate in a 

troll infested world 

As a result of the perceived and sometimes real threat of competitor lawsuits, technology 

companies in particular have amassed large and expensive to maintain patent stockpiles. 

In some recent examples, spending billions of dollars purchasing and subsequently 
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millions of dollars in maintaining non-core business related patents.
58

  Many of these are 

also problematic patents, as described above. 

Outside of philanthropic goals and the generation of good will, and outside of patent 

related cost cutting  and tax reasons,
59

 industries could now  be incentivized to share 

these patent stockpiles because they are profit motivated and stand to gain from sharing 

and stand to lose reputational points when asserting their patents against companies with 

loyal followings. And they don’t seem to help, not with preventing large scale expensive 

litigation, and not in defending themselves against trolls, that don’t fear patents being 

asserted against them, as by definition, they tend to not have any products. In many 

instances these amassed non-core defensive patent holdings have been found to be futile 

as trolls tend not to have any products that technologies can threaten and practicing 

competitors have sued each other despite these patent war chests.
60

 

 

As the ongoing smartphone wars
61

 indicate, the theories of mutually assured destruction 

that at least partially promoted the hoarding of large offensive and defensive patent 

caches
62

 didn’t always prevent onerous and costly litigation.  Sharing, broad licensing 

and covenants not to sue might end up as more reliable cost-saving measures and 

promoting profitable innovation for all stakeholders.  This sharing would anyway just be 

a codification of the underlying strategies behind the mutually assured destruction patent 

races.    
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Further, patents are not cheap to maintain, in some instances, large portfolios may require 

millions of dollars in renewal fees and other patent related costs.   With little business 

value, ubiquitous simultaneous invention,
63

 questionable patent validity considering the 

changing legal environment
64

 and trends to overly broad patents,  and unhelpful in 

fending off aggressive trolls and other lawsuits who have in many instances successfully 

upset the previous mutually assured destruction environment, these technology 

companies tend not to opt to monetize their non-core patents given the negative 

connotations associated with trolls.
65

  

Moreover, sharing which effectively dumps large numbers of accessible patents in the 

public domain suggests, although may not necessarily represent an environment that 

allows for freedom to operate in an otherwise scary troll infested world. That perception 

is particularly important for many of the innovative companies that seem to be dumping 

valuable patents into the public domain.  

Companies like Tesla that ostensibly opened much of their patent portfolio are likely  

unconcerned that their competitors --the uninterested and established major car 

manufacturers, will coopt their R&D efforts when given access to their patent portfolio. 

Rather innovative companies like Tesla need to seed and incentivize smaller companies 

to work toward developing the necessary infrastructure and popular groundswell that will 

allow for greater adoption of their technology, reducing costs for everyone; the dumping 

of patents into the marketplace arguably creates the necessary false sense of security for 

start-ups that they won’t be sued, perhaps even masking the threat of trolls. 

In this case, Tesla ironically is like a mid to late twentieth century IBM, promoting the 

development of the PC clones that will grow IBM’s market through making its 

proprietary innovation open to all. Those areas that aren’t pledging their patents are like 

Apple and its smaller closed environment. 
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But, none of this exists in the biotechnology industry.  Does that mean that outside of the 

few examples described herein, we are unlikely to see a greater push to share? 

Perhaps not. As aspects of hi-tech and biotech continue to merge, for example in the 

areas of medical devices, bioinformatics or synthetic biology, the biotech industry would 

be wise to look to incentivizing their own sets of patent pools and or clearing houses to 

head off the influx of trolls chased out of the hi-tech space and lured by the promises of 

enormous profits in biotech.  This threat becomes all the more disconcerting as 

universities and other research institutions failing to otherwise monetize their growing 

patent portfolios look to patent aggregators and other non-practicing entities as viable 

monetization options.  

XII. The Future 

In Summary: Hitech patents and patent strategies and the nature of the industry have 

created an environment where the limitations on freedom to operate result  in a reality 

where everyone stands to benefit from patent sharing.  Out of the failed theories of 

mutually assured destruction a new era of Mutually Assured Sharing creates an 

ecosystem that can truly result in freedom to operate.  And, even when it does not 

actually create freedom to operate, in a world infested with trolls, it creates a perception 

of freedom to operate, a perception necessary to incentivize otherwise fearful startups 

from innovating.   

In contrast, in biotechnology, the nature of their patents and their patent strategies result 

in a reality where most of these factors do not exists and as a result, neither do trolls in 

any significant number.  Without these factors, and without the fear of trolls, patent 

sharing in biotechnology has been mostly limited to humanitarian needs or failed 

corporate strategies. 

Given hi-tech’s motives and limited options, it will be interesting to see whether 

Google’s heretofore short experiment in buying up patents in a seemingly straightforward 

and simple process will lead to fewer donated patents and more patents landing in 



Google’s lap,
66

 which may or may not be a clearinghouse.  Will Google become the anti-

troll and create a new environment where patent sharing isn’t necessary to imply freedom 

to operate? 

Or alternatively will the continued growth of the lucrative troll industry result in a loss of 

stigma associated with trolls and a growing trend for even patent practicing companies to 

resort to troll-like shakedowns opting for short term profits over long-term innovation 

inducing sharing? 
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