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AbStract
The COVID-19 pandemic demonstrated that the current purely version 1 v v v
market-driven approaches to drug discovery and development alone 15 Jul 2024 view view view
are insufficient to drive equitable access to new therapies @Iither in
preparation for, or in response to, pandemics. A new global 1. Robert Jordan, Bill and Melinda Gates
framework driven by equity is under negotiation at the World Health Foundation, Seattle, USA

Organization to support pandemic preparedness and response. Some

believe that the global intellectual property (IP) system itself is part of ~ 2- Paul Willis, Medicines for Malaria Venture,
the problem and propose a purely Open Science approach. In this Geneva, Switzerland

article, we discuss how existing IP frameworks and contractual
agreements may be used to create rights and obligations to generate
a more effective global response in future, drawing on experience
gained in the COVID Moonshot program, a purely Open Science Any reports and responses or comments on the
collaboration, and the ASAP AViDD drug discovery consortium, which
uses a hybrid, phased model of Open Science, patent filing and
contractual agreements. We conclude that ‘straight to generic’' drug
discovery is appropriate in some domains, and that targeted patent
protection, coupled with open licensing, can offer a route to
generating affordable and equitable access for therapy areas where
market forces have failed. The Extended Data contains a copy of our
model IP policy, which can be used as a template by other discovery
efforts seeking to ensure their drug candidates can be developed for
globally equitable and affordable access.

3. Nat Moorman, University of North Carolina,

Chapel Hill, USA

article can be found at the end of the article.

Plain language summary
Drug discovery and development organizations usually recoup their
investment in this risky and expensive process by filing patents on
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drug candidates which, if granted, give them a time-limited monopoly
on the manufacture, sale or licensing of the drug. This means they can
negotiate its price and terms of distribution, which creates distortions
in access globally. In an alternative ‘Open Science’ approach, R&D
organizations publish all the information about a prospective drug
without applying for patents, meaning that anyone can use this
knowledge to make and sell the drug, while the R&D organizations
have no control over how it is priced or distributed.

In a pandemic, fast-spreading viruses must be rapidly contained by
delivering drugs to where they are most needed. This requires
innovation and global access, but this is stifled in both models - in the
first because of patent abuses, in the second because the lack of
control may jeopardize the most efficient development.

The authors share a model that prioritizes globally fair and affordable
pricing by creating ‘maximally permissive licenses’ based on ‘minimally
defensive patents'. They explain the practical and bioethical
background to their proposals and share an example of collective
management of intellectual property and licensing agreement that is
being used in the Al-driven Structure-enabled Antiviral Platform
(ASAP) Center's Pandemic Preparedness work.
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Introduction

Nobody is safe unless everybody is safe. Modern air travel
means that infectious agents can spread easily across the globe.
A local outbreak that begins in a high-density population area
can rapidly become a global problem'. Antiviral therapeutics
represent one critical component in the drive to preventing
future pandemics’. As the climate crisis pushes various insect
species to higher latitudes, diseases currently only spreading
in low and middle income countries (LMICs), such as Dengue
and Zika, are likely to migrate to high income countries (HICs).
If we are to contain future epidemics before they become
global pandemics, open collaboration frameworks will be needed
to generate new anti-infective therapies that can be rapidly
made available globally in an equitable and affordable man-
ner. While a new global framework is under negotiation at the
World Health Organization to support pandemic preparedness
and response’ we believe there are opportunities than can be
taken immediately. Over the last three years we have worked in
an international consortium on a response to the COVID-19
pandemic (the COVID Moonshot Consortium)* and now are
generating new agents in preparation for future pandemics
(via the ASAP Discovery Consortium). However, this has not
been without its challenges. One of the non-scientific challenges
has been how to negotiate intellectual property (IP) agreements
that ensure the discovery, development and equitable distribution
of such therapies at affordable prices. This article will explore
the issues involved and share our learnings from the Moonshot
Consortium and the framework that we are using in the ASAP
AViDD drug discovery consortium’.

Drug discovery, development and intellectual
property

Drug discovery, clinical development, manufacturing and
distribution are highly complex interdisciplinary scientific,
technical, regulatory and logistic endeavors requiring signifi-
cant investment’, with a lot of variation depending on the field
of research, existing therapies and the origin of the invest-
ments. It is also highly risky with high attrition rates in both
discovery and development programs. Most lucrative drug dis-
covery research takes place in the commercial sector, with the
investment secured by patent protection of novel pharmaceuticals.
These patents are then typically sold or licensed to pay for the
investment in research and development and to generate a return,
however, this often happens without equitable access in many
countries. The most important patent is on the novel chemical
structure of the therapeutic agent, known as a ‘composi-
tion of matter’ patent. In exchange for full disclosure of the
chemical structure and the manner of making it at the time of
filing, the patent owner is granted a time-limited, exclusive
right to prevent others from exploiting the compound for
the use described in the patent without the owners’ consent.
The original aim of the patent system is to create a global ben-
efit for society by requiring full disclosure of the method
for reproducing the patented invention and, once the period
of exclusivity is ended, the invention may be reproduced by
anyone without the need for a license. There are however
criticisms that full disclosure of the best mode to carry out the
patented invention is rarely made. The alternative is to protect
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therapeutic agents as “Trade Secrets” (instead of patents), i.e., not
disclosing them, meaning that so long as the secret is main-
tained, the owner of the invention maintains a monopoly.
This is feasible in some areas of technology, however pharmaceu-
ticals are, by their nature, extremely tightly regulated in terms of
their purity and, therefore, it is easier to determine their nature,
which makes maintaining the composition of a pharmaceutical
secret technically unlikely. Using Trade Secrets also drives
a culture of secrecy and precludes further innovations in an area
where having multiple therapies available is a defense against
multiple threats from the same viral family as in SARS-CoV-1,
MERS and SARS-CoV-2 as well as emergence of resistance in
one virus as is observed in HIV.

In the pharmaceutical sector, this life cycle of innovation,
return and transition to generic medicines is reflected in the
behavior of the market, with both large pharmaceutical com-
panies and venture capitalists making the large early stage
investments, often with financial support from governments,
and then charging high prices to recoup their investment with a
profit during the monopoly phase; prices then reduce once patent
protection expires as the patent holder can no longer enforce
their monopoly and the medicines can be produced competitively
by generic manufacturers. This market structure has two
shortcomings. First, it can impede follow-on innovation if
published knowledge is not licensed, which open science
approaches aim to address. Second, it creates inequities because
of various scenarios: the high price of new therapies usually makes
them unaffordable in many territories, diseases only prevalent
in LMICs with a low return on investment are only supported
by governmental and philanthropic research (‘neglected diseases’)
and diseases with a small patient population (‘rare diseases’)
may only receive academic or charitable research, even in
HICs. In rare diseases, the combination of a small market size
and a patent monopoly often leads to predatory pricing’. New
antibiotics to treat antimicrobial resistance (AMR) driven
infections are a therapeutic class with particular problems.
New antibiotics need to be used judiciously to slow the rate of
resistance emergence, courses of treatment are usually short,
and there is an expectation that therapies will be cheap; this
results both in low volumes of sales and low prices. Therefore,
despite the life-saving nature of such treatments, the estimated
commercial return for new antibiotics is low and investment is
sparse.

The market failure of research for new antibiotics to treat
AMR driven infections®, despite the global increasing
threat, is a clear example of how the interaction between the
legal framework for pharmaceutical research and its funding
model fails to address significant patient and public health needs.
Infectious diseases of pandemic potential are an even more
serious challenge to the conventional pharmaceutical research
and development model, since there are no, or very few, cases
of the disease currently and the ideal use case would be rapid
distribution and treatment to ‘blanket an area’ when an outbreak
occurs, to prevent deaths in critical health workers and the glo-
bal spread of the novel pathogen. A successful therapeutic agent
might, therefore, remain unused for many years, be rapidly used

Page 3 of 12


https://asapdiscovery.org/

and then not needed again. This does not fit with current
conventional incentive models based on patents, as the pat-
ent might expire before any return is generated for the investor.
The general lack of investment in diseases of pandemic threat
prior to the COVID-19 pandemic is evidence that this model is
not effective.

Learning from the COVID Moonshot: to patent or
not to patent?

During the project, we adopted a patent-free, open science,
direct-to-generic approach. This was highly effective in the
research phase, enabling rapid recruitment of collaborators and
remarkably fast transfer of ideas and data unencumbered by
lengthy contract negotiations. However, there were unforeseen
consequences.

First, discussions with potential manufacturers were more
complicated, because we could not guarantee that other par-
ties would not develop production routes to the new antiviral in
parallel, risking the recovery of their investment costs; this dis-
suaded some manufacturers from pursuing production of the
antiviral. While several manufacturers have expressed inter-
est in downstream collaboration based on anticipated Phase 2(a)
clinical efficacy results and the state of the COVID-19 pan-
demic, investing in the project before that point would have been
too great a risk.

Second, in order to provide reassurance to downstream
development partners, a counterintuitive outcome was that we
could not publicly disclose the chemical structure of the anti-
viral we chose to take into the clinic until clinical trials had
been initiated. This outcome was not ideal in terms of ena-
bling the scientific community to make progress based on our
work, but was required to prevent others from performing poorly
controlled experiments or filing for regulatory approval using
our data in a manner that could significantly delay or impede
our global access objectives. Thus, counter to the open
ideals of the project, we were obliged to delay disclosure of criti-
cal data to safeguard our ability to negotiate access conditions
with a development partner.

Third, several philanthropic funders were uncomfortable with
the patent-free approach and declined to provide funding for
the research phase of the project, because there was no patent
to control downstream licensing. This delayed identification of
a sponsor to finance our progress to a candidate drug. In the end,
the international program Access to COVID Tools Accelerator
(ACT-A) through Wellcome funded the expensive preclinical
development phase of COVID Moonshot antivirals, despite
the lack of a patent, with the aim to reach Phase I clinical safety
readiness.

Fourth, we underestimated the impact that our adoption of
open science would have on follow-on research. In addition to
numerous academic efforts around the world working with the
data we released, a major pharmaceutical company built on our
work to develop a new, effective antiviral that was approved
in Japan and fast-tracked by the FDA’, providing an important
new tool for treating COVID-19.
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With these lessons in mind, the ASAP consortium has refined its
strategy to secure control of the antivirals it develops to make
them globally, equitably, and affordably accessible, while
making our data openly available as rapidly as possible.

Making the patent system work toward global
equitable and affordable access

We next explored how the patent system could be used, as
a tool, to enable our goals of both equitable global access and
rapid development. It is important to understand key features
of patents on novel chemical matter — chemical compounds that
might be useful antiviral drugs. In commercial drug discov-
ery, patents are generally as broad as possible, with the goal of
excluding competitors from making similar or second-generation
molecules, even if they might be better, cheaper, or have fewer
side effects. This is the opposite of what is needed in a pandemic,
where second-generation antivirals that are more convenient
to administer, cheaper, and/or have different resistance profiles
are required, as they may be essential for saving lives.

We, therefore, propose the concept of a ‘minimally defensive
patent’: a precise, focused patent, that only specifies the exact
molecules to be studied clinically. This would enable us to
prevent others from working on only the exact molecules we
aim to take all the way through the clinic to manufacture, avoid-
ing the issues of either ‘rogue synthesis for profit’ or uncontrolled
experimentation leading to clinical development delays, while
still allowing others to work on better, cheaper, or differenti-
ated antivirals that build on our work. Further, legal advice
received at the time highlighted that given variation in pat-
ent laws, it would not be possible to guarantee that a third party
could not obtain patent rights that would block us, building on
all our published data in the public domain. Lastly patents would
also provide ASAP with solid rights to negotiate and agree the
best conditions with development partners to ensure global,
equitable and affordable access during clinical development,
manufacture, distribution and commercialization.

As an open science program, we are still putting a wealth of
data into the public domain immediately — antiviral targets,
structures, protocols, plasmids, mutational data, molecules and
data up to early lead compounds. During the final stage of
drug discovery — lead optimization — our unsuccessful early
discoveries (chemical structures and measured data) are rap-
idly disclosed into the public domain, while the release of the
remaining data on the lead compounds is delayed. This
provides contemporaneous researchers with an indication of areas
that we have found to be unproductive, thus saving time and
avoiding duplication of work. In addition, we aim to request
that ASAP patents on the lead compounds are published at
the earliest possible date after filing, rather than after the
standard 18 months, so that we will be able to share all of
our remaining data upon patent publication, thus avoiding the
need to conceal the identity of the antivirals we are taking into
the clinic. All our data will eventually be made openly available,
allowing others to exploit it for further research, although any
commercial exploitation of ASAP molecules will require ASAP
approval.
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Our policy of patenting only the compounds we plan to take
into the clinic will support rapid development of our own
molecules, and immediate publication of compounds that are not
viewed as having potential will support others building on our
work to discover differentiated antivirals that serve the public
good. The combination of these two approaches will maximize
our ability to deliver on our primary goal of generating new
antivirals for pandemic use that will be available globally,
affordably and equitably, while being as open as possible with
the results of our research as quickly as possible. Beyond just
publication of data, we support adopting FAIR principles'’,
ensuring the data is distributed and then stored in multiple
locations, as for future exploitation it is vital the knowledge
we gain is not locked in ’data tombs’ where future drug hunters
cannot readily exploit it. For the physical material, the ideal
solution would also be to have samples of antivirals available
globally at key centers to enable rapid testing against
emergent viral threats. This means we can immediately identify
therapeutic opportunities at the earliest opportunity. Then, with
the combination of the historically determined ADME and
toxicological profile, the profile against the new viral threat, and
an instantly available licensing and IP framework, the antivirals
could be put to work to contain an epidemic without further delay.

The ASAP licensing strategy focuses on ensuring
global benefit

Owning a patent for the compound we aim to take into the
clinic allows us to negotiate access terms and conditions under
which it will be licensed to downstream development part-
ners, who are essential in the conducting of clinical trials and
manufacturing our future antivirals. Under the ASAP IP pol-
icy, all ASAP members agree to only license ASAP patent(s) on
terms that ensure equitable, global and affordable access. ASAP
undertakes to license its patent rights under global non-exclusive
licenses, as the preferred licensing strategy, to ensure afford-
able competitive pricing and sufficient global supply, if needed
through multiple manufacturers. By controlling the licensing
of patent rights, ASAP can provide clinical developers with
the assurance that the development and commercialization of
the end product will be managed to ensure both a fair return on
private investment and global equitable and affordable access.
Building in licensing terms that avoid the generation of
monopolies is a key tactic in ensuring affordable antiviral
production. The assumption is that significant public funding will
be made available by the global donor community to incentivize
and support the downstream development of new antivirals
for pandemic use, which must be affordable and equitably avail-
able to serve the common public interest. Therefore, exclusivity
on commercialization of the compound itself should not be nec-
essary to recoup investments in downstream development.
Developers would still be able to claim some IP on specific for-
mulations or manufacturing processes that distinguish their
products from competitors, but our licensing strategy would
allow free access to the molecule itself for interested parties.
This mirrors current practice where generic pharmaceutical
manufacturers need to demonstrate bioequivalence to gain reg-
istration of their new product but may attempt to generate ben-
eficial intellectual property through innovation. The policy also
foresees that licensing of new IP generated in the downstream
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development of ASAP antivirals could be subject to the pay-
ment of reasonable and tiered royalties (based on countries’ gross
national income) to the developer, but only for sales in HICs
and upper-middle income countries.

In case of demonstrated inability to engage with a develop-
ment partner on global non-exclusive licensing terms, ASAP IP
policy enables ASAP institutions to decide, by vote, to license
ASAP patent(s) on an exclusive basis to a development part-
ner. However, such exclusive rights would be limited to HICs
only and subject to additional conditions: first, non-exclusive
licenses would remain available to interested companies
for development and/or sale in LMICs, to secure the lowest
sustainable prices based on generic competition. Second, the
exclusive licensee would be obligated to sell ASAP antivirals
at transparent and affordable prices in HICs, and to reserve
half of the production for sale to LMICs on a no-profit-no-loss
basis, allocated equitably according to WHO guidelines; this is
to avoid sales being prioritized in HICs, as happened with first
COVID-19 vaccines that were commercialized. Lastly, in the
event of the World Health Organization declaring an
international pandemic, ASAP IP policy requires any developer
of ASAP antivirals to sub-license its rights to interested generic
manufacturers, including through international patent pools,
to ensure sufficient global supply.

Could pandemic preparedness be delivered by a
corporate-government response?

A critical response to the discussion above is to reflect on the
success of large Pharma in rapidly bringing antiviral small
molecule therapeutics to market. The first new SARS-CoV-2
inhibitor to market, nirmatrelvir, was discovered and developed
incredibly rapidly by Pfizer from a SARS-CoV-1 inhibitor lead
in only 21 months. Shionogi invented a second structurally com-
pletely different SAR-CoV2 inhibitor in less than 16 months''.
Modern large Pharma have unparalleled resources which can
be applied to deliver treatments to patients faster than ever
before. However, this was in both cases pandemic response
not preparation. Neither company had compounds that had been
put into Phase 1 trials and were ‘Phase 2 trial ready’ at the start
of the COVID-19 pandemic. As a thought experiment, we could
consider whether governments or philanthropic organizations
might fund Pharma to conduct pandemic preparation research
and under what circumstances that might be successful. The issue
is not a technical one but a challenge to find a viable business
case. Pharma are responsible to their shareholders, and
therefore work done in delivering Phase 2 ready agents with
no existing market would still have to deliver a return on
investment. This would entail the funder paying a premium
price to the corporate entity to carry out research and license
the pandemic response therapy to ‘sit on the shelf’. Financially
this is a feasible solution, however, politically, governments
or NGOs may find it a challenge to persuade their funders
or voters that providing significant profits to large Pharma to
provide “pandemic preparedness services”, is a good use of
funds unless such premium public funding would be subject to
global equitable access conditions, building upon the approach
chosen by ASAP. This analysis is not meant to imply that
this form of public-private collaboration is impossible, but
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merely to point out the challenges that it holds. The private
sector has shown itself to be able to respond rapidly, but has not
demonstrated that it can be prepared for pandemic threats with
market incentives alone, nor that it is able to ensure affordable
and equitable access globally.

Bioethical foundations

The entire preceding discussion makes certain assumptions
about an underlying ethical framework. Here we clarify that all
that is required is a minimal view of what is justified to reduce
the risk of future pandemics. We view creating and sharing
the knowledge of anti-viral medications as being a privileged
class of ‘common interest objects’’’. Pandemic viruses are a
threat that does not discriminate between people and, therefore,
is an unambiguous example of a common threat. The ‘common
interest’ in this context is that one group having knowledge of
how to counter the threat does not preclude another group from
having it. Access to actual physical anti-viral medications them-
selves, however, is more complex, because although knowl-
edge may be copied and propagated, exclusive rights on such
knowledge can limit and constrain follow-on research and, if
there is a limited supply of medication, this may lead to rivalry.
We consider that the failure of pure free-market solutions
to supply research and production of medications for pan-
demic preparedness justifies discovery of antivirals through
common endeavor. However, when it comes to the supply and
distribution of anti-virals, the nature of epidemic to pandemic
biology means that there is a tension between the common
and individual interest. An individual or community that hoarded
an anti-viral medication to save itself from a future threat
might prevent the containment of an epidemic and trigger a
pandemic, perversely leading to a worse outcome for itself.
This is the ultimate driver for proposing the license struc-
ture we suggest, where, as a minimum, anti-viral medications
discovered by common endeavor should be distributed for com-
mon benefit. This requirement in turn justifies the protection of
anti-viral drugs with limited patents to enable and protect the
licensing of rights we propose.

Our proposals have a conceptual foundation grounded in
extensive historical traditions in both secular and faith
philosophical traditions in many cultures, where ‘taking
efficient measures for public health and safety’ are recognized as
a practical case where the maximum benefit for the community
is gained by co-operation. There is an analogy to the Aristotelian
concept of a well-ordered society generating ‘shared weapons
and fortifications’ against a common enemy'. COVID-19 has
again demonstrated that a pandemic virus is a common threat
even to the most technologically advanced communities of
21 century humanity and thus justifies a common interest
defense. These issues are discussed in a broader and more
general sense in a recent WHO publication'”.

Conclusion

ASAP IP policy aims to use patent rights as a tool to avoid
the short-comings of a purely open-science approach, while
contractually conditioning the use of patent rights to achieve
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ASAP’s fundamental goal of global, equitable and afford-
able access. We believe that the approach described can enable,
enhance and accelerate the discovery of pandemic preparedness
therapeutics using methods familiar to those working in the
fields of drug discovery and development, and can be implemented
by international donors and foundations.

This publication, along with the appended model policy (see
Extended data'), is part of our open innovation strategy and
we hope that others will examine, adopt and improve upon our
approaches.

Equitable and affordable access to therapies for potential
future pandemics is neither an idealistic fantasy nor a luxury, it
is a necessity for pandemic prevention. In order to ensure that
the next pandemic is not even worse than those previously expe-
rienced, we need to be able to deliver effective anti-infectives to
sites of outbreak as rapidly as possible, without being hampered
by delays caused by negotiations that could have been
conducted in advance. Continuing to do what we have done in the
past will result in the same problematic outcomes in the future;
as well as innovation in technology we also need innovation
in funding policy, such as making public funding contingent
on legal and contractual structures that favor access, as described
in this article.

Disclaimer

The views expressed in this article are those of the author(s).
Publication in Wellcome Open Research does not imply
endorsement by Wellcome.

The ASAP Discovery Consortium is a NIAID-funded
Antiviral Drug Discovery (AViDD) U19 Center composed
of an international consortium of scientists. Its views do not
necessary reflect those of the National Institutes of Health.
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Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).
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Nat Moorman
University of North Carolina, Chapel Hill, NC, USA

This is an exceptionally useful real-world account of the benefits and drawbacks of intellectual
property protection in the context of global public health threats. The opinions and perspectives
provided are well-reasoned and consider alternate views. While all may not agree with all points
made, this article provides a useful firsthand perspective that should generate significant
discussion and thought amongst those focused on antiviral drug development.
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The paper describes the IP experiences of the Open Source COVID moonshot project and the
targeted IP strategy that was adopted to overcome challenges in the further development of the
compound.

This indexing makes a valuable and significant contribution to the Open Science/IP strategy
debate. While patents within the pharmaceutical industry are traditionally used to recoup
investments, here targeted IP is proposed as a method to facilitate drug candidates being
developed for affordable and equitable access.

As outlined, to obtain IP protection on a candidate from an open-source project, at some point
data release needs to be delayed. Data already in the public domain could be cited as prior art, so
it is critical that a team identifies the point where data/structure release is paused. Projects often
take time to identify that a compound/sub-series is a potential candidate/close to a candidate, so
this ‘secrecy point’ could be challenging to spot: key assay data can take time to collect, and teams
often feel future analogues will be even better. It would therefore be helpful if, in future
publications, the team can discuss their learnings on the timing of this decision.

A particular approach to the development of compounds from open-source drug discovery
projects is discussed. Other open-source teams may choose to maintain a no-IP approach. The
paper states that a ‘straight to generic’ drug discovery is appropriate in some domains. In future
presentations/papers the team could perhaps provide more details on how such examples can be
identified.

The paper states that ‘in commercial drug discovery, patents are generally as broad as possible,
with the goal of excluding competitors'. A potential disadvantage of broad patents is that they can
be more difficult to defend/obtain a granted patent. There is an alternative school of thought that
narrow focused patents can be advantageous.

The paper also makes insightful contributions to the debate around having molecules with clinical
data available to allow a rapid response to any future pandemic.
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1. The authors of this manuscript describe a model for intellectual property protection
designed to maximize equitable access to novel therapeutics for diseases with high public
health need but low commercial value. This is an important concept essential for developing
antivirals for pandemic preparedness.

2. For diseases with established commercial markets, pharmaceutical companies rely on
patents to safeguard their intellectual property, thereby controlling manufacturing and
distribution. This system enables companies to set prices based on market dynamics,
ensuring a return on investment to cover discovery and development costs. Consequently,
such products tend to be expensive and primarily accessible only in high-income countries.

3. Corporate philanthropy, through access programs, often falls short in meeting the needs of
patients in low-income regions. While open access science could enhance the availability of
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novel therapeutics by facilitating the free exchange of information and intellectual property,
the absence of intellectual property protection can deter private sector investment, which is
crucial for bringing products to market.

4. To address this issue, the authors suggest a hybrid approach where patents are filed only to
protect critical intellectual property, while early preclinical data is freely shared in open
access journals. This model, described as ‘maximally permissive licenses’ based on
‘minimally defensive patents,’ aims to balance the need for global access with the incentives
for innovation.

5. This approach enables the generation of a "minimum" therapeutic asset for global
distribution without hindering innovation or the development of next-generation products
that can be patented and commercialized for investment returns. The strategy is designed
to ensure equitable access to first-generation therapeutics while allowing commercial
developers to improve upon these discoveries and create better medicines for commercial
sale.

6. The authors propose that patent owners negotiate licensing terms with commercial
developers to maximize distribution and minimize delays. Exclusive licenses could
incentivize commercial developers to manufacture and sell therapeutics in high-income
countries, but it is crucial that these exclusive license agreements include equitable access
terms to ensure fair distribution. In addition, provisions for sub-licenses for generic
manufacturing activated during an outbreak would also increase the chances that drugs
would be globally distributed. The authors should also address how these terms would be
enforced.

7. A potential concern is that companies might use open access data to develop differentiated
compounds, which could result in blocking patents and hinder the distribution of first-
generation therapeutics. However, this scenario is deemed unlikely due to the public and
political pressure that would likely encourage ethical practices during a pandemic. The
authors should address this potential risk and explore possible mitigation strategies for
their intellectual property protection model.

8. The authors acknowledge the commercial challenges of developing antivirals for pandemic
preparedness. Their approach, which emphasizes minimal patent protection, benefits
patients without stifling innovation and provides a framework for product development
partnerships funded by government and non-governmental organizations. This ensures the
availability of antiviral therapeutics in the event of an outbreak. In summary, this
manuscript introduces a crucial concept often overlooked in the development of products
for global populations, especially in therapeutic areas with limited market incentives. This
important work offers a solution for developing therapeutics for diseases impacting global
health and provides a framework for engaging the private sector in their development.
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