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Abstract

This paper explores the capability of open-source drug discovery models as an alternative to the
traditional, patent-based system for nurturing equitable access to medicines. The conventional model,
while a driver of innovation, often leads to market failures, such as the neglect of diseases prevalent in
low-income countries and the creation of price-based barriers to access. Open -source drug discovery,
inspired by the open-source software movement, proposes a fundamentally different approach: all the
research data, compounds, and findings are made freely and publicly available, thereby creating a
collaborative ‘common’ of knowledge.

The core argument of this research is that, this alternative model can effectively decouple innovation
from the profit motive, leading to a more equitable distribution of scientific progress. To illustrate its
viability, the paper presents a case study of the ‘Structural Genomics Consortium’ (SGC), a leading
open-access research organization that has demonstrated the power of a non-proprietary approach to
drug discovery. The SGC’s success in rapidly generating and sharing protein structures has accelerated
research across the globe, showcasing a new pathway for biomedical science. This paper concludes by
summarizing the model’s key strengths, including its ability to address neglected diseases and lower R &
D costs, and offers policy recommendations for its wider adoption, such as public funding and the
creation of collaborative legal frameworks.
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1. Introduction

The traditional model of pharmaceutical research and development (R & D) is built on a foundation of
intellectual property, where a patent grants a temporary monopoly for the period of 20 years to a
company or to individual inventor in exchange for its investment in drug discovery. This system, while
responsible for a vast number of life savings medicines, has significant drawbacks. It often leads to
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exorbitant drug prices, which create immense barriers to access, especially for low-income populations.*
Furthermore, the market-driven nature of this model has resulted in a phenomenon known as ‘neglected
diseases,” where little to no research is conducted on diseases that disproportionately affect the poor
because they offer no profitable return on investment.

In recent years, an alternative paradigm has emerged i.e., Open Source Drug Discovery (OSDD) is a
Council of Scientific and Industrial Research (CSIR) led team India Consortium with global partnership
with a vision to provide affordable healthcare to the developing world by providing a global platform of
around more than 5975 registered partners from more than 130 countries around the world. OSDD
inspired by the open-source software movement, this model advocates with the help of best minds for a
collaborative, collective and transparent approach to drug research for the neglected tropical diseases
like HIV/AIDS, Cancer, Dengue fever, Heart disease, Buruli ulcer, Tuberculosis, Maleria,
Leishmaniasis, TB, Snakebite etc, and where all the data, compounds, and research findings are made
freely available to the public at large. The goal is to build a ‘global common’ of knowledge, enabling
scientists from around the world to collectively contribute to the development of new treatments without
the constraints of exclusive patents monopoly.

This research paper argues that Open Source Drug Discovery models offer a viable, ethical and moral
alternative to the traditional patent monopoly based system, nurturing equitable access to medicines by
decoupling innovation from the profit motive. Our thesis is that by embracing collaboration,
transparency, and non-exclusivity, open-source models can accelerate the discovery of treatments for
neglected tropical diseases and make essential medicines at more affordable price to the public in the
developing countries. The paper will analyse the core principles of this model, examine a key case study,
and provide recommendations for its wider adoption.

2. Literature Review

The scholarly literature on Open Source Drug Discovery is an emerging, but rapidly growing field,
drawing from intellectual property law, economics, public health, and computer science. This review
synthesizes key themes from existing research, highlighting the limitations of the traditional model and
the theoretical foundations of the open-source alternative.

2.1. The Economic and Social Critique of Patent-Based Innovation

A large body of literature critiques the economic and social consequences of the traditional patent
system in the pharmaceutical sector. Scholars such as Baker (2009) argue that while patents are intended
to incentivize innovation, they often lead to market inefficiencies and perverse outcomes.? The most
significant critique is the creation of monopolies, which allow companies to set prices far above the cost
of production, making life-saving drugs unaffordable. This is particularly problematic for diseases like
HIV/AIDS or tuberculosis, where the high price of patented treatments has a devastating impact on
public health in developing countries. Furthermore, the market-driven nature of patents means that

! Drahos, P., & Braithwaite, J. (2002). Information Feudalism: Who Owns the Knowledge Economy? The New Press
2 Baker, D. (2009). The Case Against Drug Patents. Challenge, 52(6), 55-70.
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research is often focused on ‘lifestyle’ drugs or diseases in affluent populations, leaving ‘neglected
diseases’ With a high disease burden in the Global South under-researched.?

2.2. Theoretical Foundations of Open-Source Innovation

The theoretical underpinnings of open-source drug discovery are drawn from the open-source software
movement. As articulated by scholars like Lessig (2001) and Benkler (2006), open-source models
challenge the notion that private property rights are the only way to foster innovation.* They propose
that a collaborative, non-proprietary approach can be equally, if not more, effective. This model is based
on the idea of a ‘commons-based peer production,” where a large community of researchers, working
without the promise of exclusive ownership, can collectively solve complex problems. The key insight is
that in certain contexts, particularly where public goods like health are concerned, the benefits of shared
knowledge can far outweigh the benefits of proprietary control.

2.3. Early Examples of Open-Source and Collaborative Drug Research

The literature also documents the rise of early, successful examples of open-source and collaborative
research. Initiatives like the Tropical Disease Initiative (TDI) and the Structural Genomics Consortium
(SGC) are frequently cited as pioneers in this field. These organizations have demonstrated that a non-
proprietary model can be successfully implemented, leading to the rapid generation of high-quality data
and compounds that are made freely available to the public.® The research shows that this open approach
can significantly reduce the time and cost of the early stages of drug discovery, as it avoids the legal and
financial bottlenecks associated with licensing and intellectual property negotiations. These early
successes provide the empirical evidence that underpins the theoretical arguments for a new model.

3. The Traditional Patent-Based Model: A Critical Analysis

The traditional drug discovery model, which has been dominant for decades, is founded on the principle
that exclusive rights are the most effective way to stimulate innovation. However, this model is not
without its failures and inherent limitations.

3.1. Incentives for Innovation: The Role of Patent Monopolies

The primary justification for the patent system is that, it provides a powerful incentive for the
intellectual outcome of the person in the name of innovation. Developing a new drug is an incredibly
risky and expensive endeavour, often costing billions of dollars and taking over a decade. A patent grants
to a company a temporary monopoly, typically for 20 years, which allows it to set high prices and recoup
its investment. This exclusive right is seen as a necessary reward for taking on such a financial risk. The
revenues generated from ‘blockbuster’ drugs under the patent are then reinvested into a company's R &
D pipeline, funding the search for future life saving treatments. Without this financial incentive, the
argument goes; companies would lack the motivation to invest in such high-risk research.

3 World Health Organization (2012). Research and Development for Neglected Tropical Diseases, WHO

4 Benkler, Y. (2006). The Wealth of Networks: How Social Production Transforms Markets and Freedom. Yale University
Press

> Munos, B. (2006). Can Open-Source Drug Discovery Compete with the Pharmaceutical Industry? Nature Reviews Drug
Discovery, 5(9), 723-730.
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3.2. Market Failures: The ‘Neglected Diseases’ Problem

A major critique of the traditional model is its susceptibility to market failures. The profit-driven nature
of the system means that research is heavily slanted towards diseases that affect large, affluent
populations, such as heart disease and cancer. In contrast, diseases that primarily affect the world’s poor,
such as malaria, dengue fever, and tuberculosis, are often ‘neglected’ by the pharmaceutical industries.
The reason is simple: there is no profitable market for these drugs. The populations most in need cannot
afford the high prices of patented medicines, which makes the R & D investment an unattractive
financial proposition for private companies. This market failure leaves millions of people without access
to new and effective treatments, despite the devastating human toll of these diseases.

3.3. The High Cost and Accessibility Barrier of Patented Drugs

Beyond the neglect of certain diseases, the patent-based model creates a direct accessibility barrier due
to the high cost of patented drugs. The monopoly granted by a patent allows a company to charge prices
that far exceed the cost of production, making drugs unaffordable for both individuals and national
health systems in developing countries. This is often seen as a significant ethical problem, as it places a
price tag on a person’s health and life. The prolonged period of patent protection, combined with
strategies like evergreening, further delays the entry of affordable generic drugs, exacerbating the
accessibility crisis and forcing countries to choose between treating their citizens and respecting
intellectual property rights.

4. The Open Source Drug Discovery Model: A Paradigm Shift

In response to the limitations of the traditional patent model, Open Source Drug Discovery (OSDD)
presents a new and fundamentally different way of thinking about the scientific innovation. It is not an
incremental change, but a paradigm shift based on the principles of collaboration, collective,
transparency, and the free exchange of knowledge.

4.1. Principles and Mechanics of Open Source Research
The Open Source model is built on three core principles:

1) Open Access: All research data, from initial chemical compounds to clinical trial results, is made
freely and publicly available. There are no secrets, no proprietary information, and no data
exclusivity.

2) Collaboration: Scientists from different institutions, companies, and countries work together on
shared projects. This fosters a global community of researchers who can build on each other's
work without the need for complex and time-consuming licensing agreements.

3) Non-Exclusivity: No single entity owns the intellectual property right. The goal is not to create a
monopoly but to develop a new, effective drug that can be produced and distributed as widely
and affordably as possible.

® The Drugs for Neglected Diseases initiative (DNDi) reports on this phenomenon extensively. For more, see
https://www.dndi.org/.
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The mechanics of this model often involve online platforms where researchers can share data, a
consortium of funding partners (governments, foundations, etc.), and a commitment to publishing all
results, whether positive or negative.

4.2. A Collaborative and Non-Exclusive Approach

One of the most significant advantages of the open-source model is its ability to accelerate the pace of
scientific discovery. In the traditional patent system, proprietary data is often kept hidden, leading to
redundant research and wasted resources. By making all information public, open-source models allow
researchers to avoid re-inventing the wheel and to build on each other’s successes and failures. For
example, if one research team finds a promising compound that is ultimately unsuccessful, they can
share that data, allowing another team to learn from their experience and pursue a different pathway.
This collaborative approach creates a much more efficient and effective R & D process.

4.3. Fostering a Global Commons of Knowledge

The open-source model’s most profound contribution is its ability to foster a ‘Global Common of
Knowledge.” The goal is to treat scientific data and new chemical compounds as a public good, not a
private asset. This approach is particularly well-suited for addressing ‘neglected diseases,” as the
research is not driven by the promise of a profitable market. Instead, it is funded by public and
philanthropic sources, with the sole objective of developing a new treatment to address a pressing public
health need. Once a new drug is discovered, the blueprint for its creation is publicly available, allowing
generic manufacturers to produce it at a low cost, thereby ensuring equitable access from the very
beginning.

5. Case Study: The Structural Genomics Consortium (SGC)

To demonstrate the viability of open-source drug discovery, the ‘Structural Genomics Consortium’
(SGC) serves as a compelling and successful case study. The SGC is not a traditional pharmaceutical
company; it is an international, non-profit organization that has pioneered a new way of conducting
biomedical research.

5.1. Mission and Operational Model

The Structural Genomics Consortium was founded with a revolutionary mission: to make all its research
outputs freely and openly available to the scientific community, without any patents. Its primary goal is
to determine the three-dimensional structures of proteins and to identify small-molecule probes
(chemical tools) that can modulate the function of these proteins. The SGC’s operational model is the
collaboration between major public funding agencies and several pharmaceutical companies. The
companies provide funding and access to their expertise in exchange for real-time access to the SGC’s
research findings, with the understanding that none of the results will be patented.

5.2. Key Achievements and Research Outputs

Since its inception, the SGC has produced a massive volume of research outputs that are a testament to
the power of the open-source model. It has determined the three-dimensional structures of thousands of
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human proteins, providing a critical resource for researchers working on a wide range of diseases. More
importantly, it has developed numerous high-quality chemical probes that are now used by scientists
worldwide to better understand disease biology. All of this data, from the protein structures to the
chemical compounds, is made available in public databases with no restrictions on use. This has enabled
countless research projects across the globe, accelerating the pace of discovery in a way that would have
been impossible under a proprietary model.

5.3. The Impact of an Open-Access Philosophy

The SGC’s success demonstrates that a non-proprietary, open-access philosophy can lead to highly
productive and impactful scientific research. By removing the incentive of a patent, the SGC has shifted
the focus from competition to fair collaboration. The pharmaceutical companies that partner with the
SGC benefit from early access to cutting-edge research, which they can then use to inform their own
proprietary pipelines. Meanwhile, the public benefits from a vast and growing resource of knowledge
that can be used by any researcher, anywhere, to pursue new treatments. The SGC proves that open-
source drug discovery is not a visionary ideal but a practical and effective model for generating
knowledge and fostering the innovation for the public good.

6. Challenges and Opportunities

Despite its promise, the open-source drug discovery model faces significant challenges that must be
addressed for it to become a mainstream alternative. However, these challenges also present unique
opportunities for innovation.

6.1. Funding and Sustainability

The most significant challenge for open-source drug discovery is funding and sustainability. In the
traditional model, a successful drug generates billions of dollars in revenue, which sustains the R & D
process. Open source models, which do not rely on patents, cannot generate this revenue stream.
Therefore, they are highly dependent on grants from governments, philanthropic organizations, and
public-private partnerships. The challenge is to secure long-term, stable funding that can support the
high costs of clinical trials and later-stage drug development. This also presents an opportunity: a greater
reliance on public funding can lead to more public accountability, ensuring that research priorities are
aligned with global public health needs rather than market demands.

6.2. Intellectual Property Management in a Non-Proprietary Framework

A second challenge is managing intellectual property in a non-proprietary framework. While the open-
source model aims to make all outputs public, there is still a need for legal mechanisms to ensure that the
knowledge remains in the public domain and is not later privatized. This requires a new approach to
intellectual property, one that focuses on ‘anti-commons’ licensing and legal tools that prevent a single
entity from claiming exclusive ownership of a shared resource. For example, an open-source license
could be attached to all research outputs, mandating that any derivative work also be made publicly
available. This legal framework would need to be robust enough to prevent ‘patent trolls’ and other
forms of privatization.
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6.3. The Role of Public Private Partnerships

Finally, a major opportunity for the open-source model lies in Public Private Partnerships (PPPs). As
seen with the SGC, collaboration between public funding bodies, academic researchers, and
pharmaceutical companies can be highly effective. PPPs can provide open-source initiatives with the
necessary funding and expertise, while also giving private companies access to valuable pre-competitive
research that can inform their proprietary pipelines. This model of collaboration can reduce the overall R
& D risk for companies, as they can benefit from shared discovery without having to bear the full cost.
PPPs can serve as a bridge between the traditional and open-source models, demonstrating that both can
co-exist and contribute to a more efficient and equitable ecosystem for drug discovery towards the
protection of public health.

7. Conclusion and Recommendations

It is argued in this research paper is that open source drug discovery models are a viable, ethical and
moral alternative to the traditional, patent-based system. While the conventional model has driven
significant innovation, its reliance on monopolies has created market failures and systemic barriers to
access. The open-source model, by contrast, offers a paradigm of collaboration, transparency, and non-
exclusivity that can address these shortcomings, particularly in the context of neglected diseases and
equitable access to medicines.

7.1. Summary of Key Findings

The central findings are that open source models can accelerate the pace of research by fostering a
global common of knowledge, leading to a more efficient and less costly R & D process. The case of the
Structural Genomics Consortium (SGC) demonstrates that this model is not a theoretical ideal but a
practical and productive reality. The key to its success lies in decoupling the incentive for innovation
from the promise of a private monopoly.

7.2. Policy Recommendations

To support the growth of open source drug discovery, the following policy recommendations are
proposed:

e Increase Public Funding: Governments, philanthropic organizations and NGO’s should allocate
more funding to open-source research initiatives, ensuring their financial stability and
independence from market pressures.

e Create Collaborative Legal Frameworks: Policymakers should develop new patent related
intellectual property laws and licensing agreements that protect the open source nature of
research, preventing privatization and ensuring that all data remains in the public domain for
public good.

o Foster Public Private Partnerships: Encourage collaborations between the public sector and
pharmaceutical companies, where pre-competitive research is conducted under an open source
framework, benefiting all parties while also serving the public good.
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7.3. The Future of Open Source Drug Discovery

The future of Open Source Drug Discovery (OSDD) is one of immense promise to all. As technology
continues to advance and global health challenges become more inter-connected, the need for a
collaborative and non-proprietary approach to innovation will only grow. By embracing this model, we
can move beyond the monopoly of patent and create a more equitable world where access to life-saving
medicines is a reality for every person, not a privilege for a few. Here it is the responsibility of the
government to follow the Directive principle of State Policies and to give protection of the fundamental
right to life, which includes right to health of the citizens under the Indian Constitution. The government
through the enactment of new legislation or by amending the existing Patent Act, strengthen and
encourage Open Source Drug Discovery model and to achieve the task of public health protection with
the accessibility of affordable medicines in the field of neglected tropical diseases.
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