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Abstract

Traditional knowledge on health has long contributed to global health-care systems. Rooted
in the cultural and ecological heritage of Indigenous Peoples and local communities,
traditional knowledge has influenced pharmaceutical research, biodiversity conservation
and public health strategies. However, concerns over misappropriation of traditional
knowledge and inadequate benefit-sharing with the sources of such knowledge persist. The
World Intellectual Property Organization Treaty on Intellectual Property, Genetic Resources
and Associated Traditional Knowledge mandates patent disclosure requirements for
genetic resources and traditional knowledge. While a step forward, the treaty’s success
depends on its effective implementation, ethical documentation of traditional knowledge,
governance of artificial intelligence and equitable benefit-sharing mechanisms, among other
factors. We examine traditional knowledge protection under intellectual property systems,
the provisions of the World Intellectual Property Organization treaty, challenges to
documentation of traditional knowledge and the role of artificial intelligence in the
governance of traditional knowledge. By fostering a legally robust and technology-driven
protection system for traditional knowledge, policy-makers can ensure that traditional
knowledge remains both a protected cultural heritage and a resource for sustainable
innovation in global health.
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Introduction
Traditional knowledge on health has long contributed to global health-care systems. Rooted in the
cultural and ecological heritage of Indigenous Peoples and local communities, traditional knowledge

has influenced pharmaceutical research, biodiversity conservation and public health strategies. '

While few truly successful models exist in which people with traditional knowledge actively
participate in research, innovation and commercialization, such as negotiated community agreements
in Kenya, concerns about misappropriation of traditional knowledge and inadequate benefit-sharing

continue.’

Historical colonial extraction, that is, systematic appropriation of medicinal plants and
traditional knowledge without recognition or fair return (for example, cinchona and rubber),
underlies present-day cases of biopiracy involving turmeric, neem and hoodia, called
biocolonialism.*> Numerous cases of biopiracy have emerged, where traditional remedies and
genetic resources have been commercialized without free, prior and informed consent of the
knowledge holders or fair benefit-sharing arrangements. These cases highlight the need for stronger
legal safeguards and enforcement measures.®’ Strengthening national and international frameworks
and promoting fair collaboration models can safeguard traditional knowledge and create
opportunities for inclusive and responsible innovation. The emergence of advanced technologies,
including artificial intelligence and biotechnology,®® has amplified the risk of biopiracy, particularly
through practices such as digital sequencing, information-mining and bioinnovation driven by
artificial intelligence.!®!! These developments further complicate protection of traditional knowledge

and create new ethical and legal challenges for the governance of intellectual property.

The 2024 World Intellectual Property Organization (WIPO) Treaty on Intellectual Property,
Genetic Resources and Associated Traditional Knowledge is a major milestone in addressing the
above-mentioned issues.!? The treaty has introduced mandatory patent disclosure requirement in
relation to genetic resources and traditional knowledge associated with genetic resources. This
mandate requires patent applicants to reveal the country of origin of the genetic resources and/or the
Indigenous Peoples and local communities providing the traditional knowledge associated with

genetic resources, if the claimed inventions are based on such resources and/or knowledge.

While the treaty represents progress in improving the transparency of patent systems, its
effective implementation requires context-specific strategies and several challenges remain.

Enforcing disclosure requirements, strengthening national patent office capacities and closing
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regulatory loopholes require comprehensive national and international strategies.!'> The
documentation of traditional knowledge, especially oral and sacred knowledge, raises concerns about
accessibility, cultural sensitivity, cybersecurity, ethical data governance, control and ownership over
traditional knowledge and the data extracted from traditional knowledge and genetic resources.
Additionally, artificial intelligence (AI) can analyse repositories of traditional knowledge and digital
sequence information on genetic resources and generate patentable innovations without engaging
traditional knowledge holders. This capability could result in automated biopiracy, where traditional
knowledge is systematically mined and commercialized without free, prior and informed

consent, %1114

Various international organizations, including the World Health Organization (WHO) and
WIPO, continue to explore ethical and legal frameworks for protection of traditional knowledge. The
WIPO Intergovernmental Committee on Intellectual Property and Genetic Resources, Traditional
Knowledge and Folklore is still engaged in text-based negotiations on draft international legal
instruments concerning traditional knowledge and traditional cultural expression.'’> A key
development in this effort was the global technical meeting convened by the WHO Global
Traditional Medicine Centre and the Department of Digital Health and Innovation in September
2024 at the All-India Institute of Ayurveda in New Delhi, India.'® This meeting focused on the
intersection of Al, intellectual property and traditional medicine, and underscored the urgent need for
harmonized international policies. Key issues discussed included the development of Al governance
frameworks tailored to traditional medicine, the establishment of secure and interoperable traditional
knowledge databases, and the ethical integration of traditional knowledge into modern health-care
systems, with a strong emphasis on upholding the rights of Indigenous Peoples. A persistent
challenge is balancing technological innovation and economic interests with the rights of Indigenous
Peoples and local communities. Addressing this issue requires a globally coordinated intellectual
property framework that recognizes traditional knowledge as both a cultural heritage and a
scientifically valuable asset and ensures equitable benefit-sharing and responsible use in a health-

care landscape that is driven by AL!'®!

Intellectual property protection
Conventional intellectual property systems can play an important role in protecting traditional
knowledge, either positively (i.e. granting intellectual property rights over the subject matter of

traditional knowledge) or defensively (i.e. preventing third parties from claiming intellectual
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property rights over traditional knowledge). In many countries, pharmaceutical products based on
traditional knowledge can be protected with patents as long as such products are novel (i.e. not
previously known, published or disclosed anywhere in the world), inventive (i.e. not an obvious or
trivial modification of existing knowledge to a person skilled in the field) and industrially applicable.
The patent systems can also be used to protect traditional knowledge defensively by preventing
patents from being granted improperly. Examples of tackling patents that have been erroneously
granted include revoking a patent on the use of turmeric for healing wounds and a patent on the

antifungal properties of neem.!®

However, gaps exist in the conventional intellectual property systems in relation to protection
of traditional knowledge. For example, a traditional medicine that has been used for generations
cannot be protected by patents due to lack of novelty. Some countries (e.g. Kenya and Thailand) and
a regional organization (e.g. African Regional Intellectual Property Organization, via the 2010
Swakopmund Protocol) have adopted sui generis frameworks for traditional knowledge, that is,
specialized legal systems tailored to protecting traditional knowledge beyond conventional

intellectual property laws.*

The treaty

The WIPO treaty'? builds on decades of negotiations within WIPO’s Intergovernmental Committee
on Intellectual Property and Genetic Resources and Associated Traditional Knowledge.'> Adopted in
2024 after nearly 25 years of negotiation, the treaty’s practical impact now depends on broad
ratification, including by high-income jurisdictions, to avoid uneven application of disclosure
obligations and uncertainty where traditional knowledge or associated genetic resources have
multiple national sources.'>!*!° The treaty represents a diplomatic convergence between
biodiversity-rich developing nations advocating for stringent anti-biopiracy measures and

industrialized countries seeking legal clarity for patent applicants.?°

A key provision of the treaty is the mandatory disclosure for patents based on genetic
resources and traditional knowledge associated with genetic resources. Patent applicants must
disclose the country of origin of the genetic resources and/or the Indigenous Peoples or local
communities providing the traditional knowledge, if the claimed inventions are based on these
resources. If such information is unknown, the source should be disclosed. The source of genetic

resources among others includes research centres, gene banks, and Indigenous Peoples and local
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communities, while the source of traditional knowledge associated with genetic resources includes

scientific literature, publicly accessible databases, patent applications and patent publication.

By disclosing such information, the treaty enhances the effectiveness, transparency and
quality of the patent system with regard to genetic resources and traditional knowledge associated
with genetic resources. The treaty also prevents patents from being granted erroneously for
inventions that are not novel or inventive as they are based on existing genetic resources or on
traditional knowledge linked to those resources. Subject to existing national laws, no obligations of

the treaty should be imposed on patent applications filed before the entry into force of the treaty.!?

Although the treaty does not directly address access and benefit-sharing, it could potentially
bridge the gaps between intellectual property and access and benefit-sharing mechanisms such as
those established by the Convention on Biological Diversity and its Nagoya Protocol on access and
benefit-sharing.?!*? The treaty could make it easier for the countries of origin and Indigenous
Peoples and local communities to share in the benefits that arise from the use of their genetic

resources and traditional knowledge associated with genetic resources. '’

The effectiveness of the treaty’s requirements hinges on national implementation and
enforcement mechanisms. Many national patent offices lack the expertise and resources to verify
disclosure statements or assess compliance with access and benefit-sharing laws.!* The treaty also
specifies that patent offices are not obligated to verify the authenticity of these disclosures.
Additionally, patents cannot be revoked solely for non-disclosure unless fraudulent intent is proven.
Furthermore, the treaty allows national authorities significant flexibility in implementing it.!” The
treaty includes a reference to the establishment of databases of genetic resources and traditional
knowledge associated with genetic resources to support patent search and examination. Where
applicable, these databases should be developed in consultation with Indigenous Peoples and local
communities, but the practical implementation is vague.?* Notably, Article 4 introduces a partial
retroactive element applying to genetic resources or traditional knowledge accessed by patent
applicants before the treaty’s entry into force, which could have considerable implications for the

pharmaceutical sector and ongoing research involving past access. 2

Because the treaty will enter into force only after 15 ratifications and it is not yet universal,
its disclosure requirements may be circumvented in non-party jurisdictions, particularly where
traditional knowledge spans multiple countries.'??° A harmonized access and benefit-sharing

structure under the Convention on Biological Diversity?' and Nagoya Protocol?? therefore remains
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essential. Together, the Convention on Biological Diversity and Nagoya Protocol, the treaty and the

newly adopted WHO Pandemic Agreement*

with its pathogen access and benefit-sharing annex
create an interlinked international system which shapes governance of genetic resources and
associated traditional knowledge in both biodiversity and public health emergencies. The rapid
advancement of Al intensifies the challenges by enabling large-scale extraction and use of genetic
and traditional knowledge data, which raises new risks of biopiracy driven by Al unless global

governance frameworks adapt accordingly.?>%¢

Documentation and governance

The documentation of traditional knowledge, particularly oral traditions and sacred knowledge,
presents significant policy and ethical dilemmas. Unlike modern scientific knowledge, traditional
knowledge is often transmitted orally across generations, making it difficult to establish prior art (i.e.
evidence that an invention or knowledge existed before a patent application was filed) in patent
disputes.* Moreover, certain forms of traditional knowledge, such as healing rituals, sacred plant
knowledge or ceremonial practices, are culturally sensitive and not intended for public disclosure.
Balancing the need for defensive documentation and positive protection while respecting the rights

and dignity of Indigenous Peoples and local communities remains a challenge.?’

Several countries have adopted proactive approaches to document and protect traditional
knowledge. India’s Traditional Knowledge Digital Library compiles knowledge from ayurveda,
unani, siddha, sowa rigpa and yoga systems, making it accessible to patent offices while preventing
the erroneous granting of patents.?® China’s traditional Chinese medicine database integrates
pharmacopeial data into patent examination processes, ensuring traditional knowledge is respected
when assessing innovation claims. Brazil’s access and benefit-sharing database mandates disclosure
of traditional knowledge use in research and commercialization and aligns protection of traditional

knowledge with policies on biodiversity conservation.?’

In parallel, community-led documentation, such as digital archives in Assam, India,
showcases locally driven efforts that respect cultural values and community agency. However,
codifying oral and sacred traditions into formal systems poses risks of oversimplification, cultural

misrepresentation and potential violation of moral rights.*°
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Documentation of traditional knowledge is inherently complex as it encompasses cultural,
sacred and ritualistic dimensions. Ethical concerns about recording and sharing culturally sensitive

information must be prioritized to prevent misappropriation or commodification.

Governance of access to traditional knowledge databases adds further complexity. Policy-
makers face difficult questions, such as whether access should be universal for all patent offices or
selectively restricted to prevent misuse. Establishing a clear framework to differentiate knowledge
that can be publicly shared from oral, sacred or secret knowledge is essential to uphold sui generis
rights, protect cultural integrity and maintain community control. India’s Traditional Knowledge
Digital Library demonstrates how restricted sharing with patent offices deters biopiracy without
making formulations public.?® Blockchain tools can further secure provenance, embed community
consent and enhance traceability.’! Additionally, the principles of Indigenous data sovereignty
underscore the need for community-governed repositories and access protocols based on free, prior
and informed consent.?? Together, these measures provide a culturally respectful, rights-based path
for safeguarding traditional knowledge while enabling transparent, innovation-friendly and prior-art

verification.

Equally important is the need for capacity-building initiatives that empower Indigenous
Peoples and local communities to actively participate in documenting, monitoring and governing
access to their knowledge. Such capacity-building aligns with the treaty’s explicit acknowledgement
of the United Nations Declaration on the Rights of Indigenous Peoples and its commitment to
realizing the principles of the Declaration.?*> WIPO supports these efforts through training
programmes,>® while organizations such as WHO can help develop ethical frameworks and provide

technical support to countries that possess an abundance of traditional knowledge.

Artificial intelligence

Traditional knowledge documentation

Al can analyse large data sets, identify patterns, detect potential biopiracy and help translate ancient
texts. Such applications can make traditional knowledge more accessible, but it also poses serious
ethical concerns if used without the free, prior and informed consent of Indigenous Peoples and local
communities.!” The risks include data privacy, ownership and potential misappropriation through

cyber breaches or automated extraction.>*
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To address these risks, governments could require transparency on Al training data and
develop traditional knowledge databases under the oversight of Indigenous Peoples and local
communities. Blockchain technology can support these efforts by creating secure, traceable
ownership records tied to free, prior and informed consent and benefit-sharing agreements. By
integrating strong governance frameworks, Al can help protect traditional knowledge at an
affordable cost while respecting the rights and legitimate aspirations of Indigenous Peoples and local

communities and cultural integrity.

Traditional knowledge protection

Integrating Al in biotechnology and life sciences offers opportunities but also risks for protecting
traditional knowledge. Al tools can analyse traditional knowledge repositories, identify bioactive
compounds and generate novel drug formulations, which can potentially lead to patent claims

without the free, prior and informed consent of Indigenous Peoples and local communities.

While the treaty does not explicitly regulate Al applications in traditional knowledge, Article
8 allows for future reviews and possible extensions of disclosure requirements to new technologies,

including Al, four years after the treaty’s entry into force.

Given AI’s growing role in bioinformatics, national policies could require companies to
disclose their training data sources and obtain explicit free, prior and informed consent before
commercialization. Additionally, patent examiners could use Al tools to detect automated biopiracy,

thus helping to prevent unauthorized patents and ensuring benefit-sharing agreements are upheld. '

Recognizing the need for clear regulation of Al in traditional medicine, WHO and the
International Telecommunication Union launched the Topic Group on Al for Traditional Medicine
under the Focus Group on Al for Health in 2022.%% This initiative aims to set quality benchmarks for
Al assessments of traditional medicine, develop tailored Al systems and promote responsible use of
Al in research and practice. These efforts highlight the importance of ethical and transparent

governance of Al in this field.

Additionally, national guidelines are needed on the use of Al in traditional knowledge
research and documentation. Governments and policy-makers could develop ethical Al frameworks
in collaboration with Indigenous Peoples and local communities to ensure traditional knowledge is

protected and responsibly integrated into innovation driven by Al.

Policy strategies
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Comprehensive national policies are required to balance protection of traditional knowledge with

innovation incentives. Governments and policy-makers could consider the following strategies.
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Traditional knowledge documentation

National governments should invest in secure, community-driven traditional knowledge
documentation systems developed and governed in close consultation with Indigenous Peoples and
local communities. By creating national databases of traditional knowledge with restricted access,
sensitive knowledge can be protected while equipping patent examiners with tools to assess prior art.
Blockchain technology can further enhance security through transparent and tamper-proof ownership
records. Legal frameworks for these databases could adopt either a defensive or positive approach,
depending on national or regional strategies. Such frameworks should consider digital sequence
information on genetic resources under the Nagoya Protocol and the access and benefit-sharing
multilateral mechanism and global fund adopted at the 2024 Convention on Biological Diversity

Conference®®

Additionally, to ensure ethical and equitable data stewardship, national and international
information systems on traditional knowledge and genetic resources can incorporate data governance
principles, including the principles of: findability, accessibility, interoperability and reusability; and

collective benefit, authority to control, responsibility and ethics.

Patent examination

Patent examination processes need to be strengthened through capacity-building initiatives. Training
patent examiners on the nuances involved, including the details and differences specific to traditional
knowledge-based applications and their assessment, is important for effective enforcement of the
requirements of patent disclosure. Verification of disclosure claims would put further pressure on
intellectual property offices. However, with adequate investment in examiner training, better
information-sharing systems and possibly Al tools, patent offices would be able to conduct these
tasks; indeed, many are already doing so (e.g. the Indian patent office). While integration of Al for

prior-art searches could be part of the solution, it requires careful consideration beforehand.

Regulations

Appropriate regulations on the use Al need careful integration into frameworks for the protection of
traditional knowledge. Governments could require companies to disclose whether their AI models
have been trained on traditional knowledge sources. In collaboration with Indigenous Peoples and
local communities, ethical Al principles can be developed to safeguard Indigenous rights and prevent

algorithmic exploitation of traditional knowledge.
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Al systems also need to adhere strictly to human rights’ standards to ensure that they do not
reinforce discrimination, perpetuate historical injustices or enable the commercialization of

traditional knowledge without consent.

An Al framework compliant with human rights would ensure that applications respect free,
prior and informed consent principles as outlined in the United Nations Declaration on the Rights of
Indigenous Peoples. This safeguard is particularly important in traditional medicine, where models
driven by Al may extract, classify or even alter the knowledge of Indigenous Peoples and local
communities for commercial use without the explicit permission of the knowledge holders. Without
robust human rights and traditional knowledge sui generis protections, Al could facilitate biopiracy,
erode cultural autonomy and undermine the governance that Indigenous Peoples and local

communities have over their own medicinal systems.

Furthermore, Al models trained on traditional knowledge need to be transparent and
accountable to the communities from which the knowledge originates. The Nagoya Protocol
highlights the importance of fair and equitable access and benefit-sharing when genetic resources
and associated traditional knowledge are used. Al systems processing traditional knowledge need to
align with such frameworks to prevent the unjust, unethical and increasingly unlawful appropriation

of the knowledge held by Indigenous Peoples and local communities.

Ensuring that Al is both ethical and compliant with human rights is essential to fostering trust
between Al developers and Indigenous Peoples and local communities, preventing the reinforcement
of colonial or neocolonial extractive practices, and maintaining traditional knowledge under the
stewardship of its rightful holders. Adapting data privacy principles, for example, privacy by design
and privacy by default, to the context of protecting traditional knowledge and medicine and the
rights of Indigenous Peoples and local communities, together with frameworks such as the CARE
Principles for Indigenous Data Governance (collective benefit, authority to control, responsibility
and ethics), could help build responsible and ethical Al.>? Without these safeguards, Al could

become a tool of exploitation rather than empowerment in traditional medicine.>>3’

International cooperation
International cooperation is essential for bringing together national intellectual property policies and
global frameworks for the protection of traditional knowledge. Aligning national laws with WIPO

disclosure requirements, integrating traditional knowledge protection into biodiversity and health
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regulations, and advocating for stronger benefit-sharing mechanisms will create a more cohesive

global approach to the governance of traditional knowledge.*

By strengthening multilateral cooperation, aligning international legal frameworks and using
digital technologies responsibly, governments and policy-makers can create a more equitable and
transparent system for protection of traditional knowledge. Such a system can advance the aims of
the United Nations Declaration on the Rights of Indigenous Peoples while fostering responsible

innovation in traditional medicine.

Conclusion

Protecting traditional knowledge requires inclusive documentation, strengthened patent examination,
ethical Al governance and strong international cooperation. By integrating equity, transparency, and
free, prior and informed consent principles, governments and policy-makers can safeguard
traditional knowledge, support equitable benefit-sharing and enable responsible innovation in
traditional medicine. Combining legal safeguards with emerging technologies will help ensure that
Indigenous Peoples and local communities retain control over their knowledge while preventing

misappropriation and fostering culturally respectful use.

The treaty is a significant step forward in safeguarding traditional knowledge and preventing
biopiracy.'? However, its success depends on robust national implementation and policy
convergence across jurisdictions. As Indigenous leaders noted in a joint statement at the Diplomatic
Conference on the treaty, “Our knowledge frequently lies at the heart of innovative discoveries and it
has been exploited for centuries. This treaty is a first step towards guaranteeing just and transparent

access to these resources.””®

Governments are encouraged to develop secure databases of traditional knowledge and
include Indigenous Peoples and local communities in every step of the design, governance and
implementation. Such action will enhance patent examination capabilities and regulate traditional
knowledge research driven by Al. By fostering a protection system for traditional knowledge that is
legally robust and technology-driven (defensive or positive), policy-makers can ensure that
traditional knowledge remains both a protected and proactively conserved cultural heritage and a

resource for sustainable innovation in the global bioeconomy.
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