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              Abstract 

The role of international law becomes particularly evident when discussing scientific 
freedom, scientific responsibility, and the handling of security-relevant research such as gene 
editing. I’ve often heard statements like ‘science needs freedom, and freedom entails 
responsibility.’ Attention should not be solely focused on the ethics of the researchers but on the 
safety of their lives and the results of their work. In reality, the danger lies in the abusive use of 
genetic research results by third parties for harmful purposes often unrelated to the researcher’s 
behaviour. Action to avoid discouraging research opposes these potential dangers. Researchers 
and institutions within a particular state are subject to the legislation of that state. In addition 
to regulations concerning gene editing research, international law can be applied to protect 
human rights, or, depending on the context, international humanitarian law becomes applicable, 
prohibiting torture and the use of force, the Convention on Biological Diversity, etc. From the 
requirements of ethics and responsibility to endangering the lives of researchers, there is a road 
that must be paved with precise rules for the international protection of the lives and freedoms 
of scientists. So, whether we’re talking about amending existing treaties or creating new ones, 
procedurally the 1969 Vienna Convention speaks to the same process, but the idea remains to 
incorporate these changes into the landscape of international law because the results of genetic 
research cannot be confined to a particular city or region but are beneficial to all of humanity, 
akin to a common heritage. 
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 1. Introduction 
 
Gene editing, especially through CRISPR2 s and its derivatives, raises a new 

 
1 Cristina Elena Popa Tache - associate professor of international law and Dean of the Faculty of Law and 
International Governance, Danubius International University of Galati, Romania; Co-Convenor for ESIL 
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7658.  
2 CRISPR, which stands for ‘clustered regularly interspaced short palindromic repeats’, is a family of 
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biotechnological horizon, a revolutionary one that promises huge benefits for humanity. 
They converge from gene therapies for incurable diseases, sustainable agriculture and 
environmental protection, to improving public health.3 However, these technologies 
bring with them serious security issues. They fall into the classic dual-use dilemma: 
they can be used for peaceful and beneficial purposes, but they can also be misused for 
destructive purposes, such as the creation of biological weapons or more dangerous 
pathogens. All these contradictions have sparked an ongoing and difficult debate 
between the freedom of scientific research, which is essential for the advancement of 
knowledge, and the need for security by protecting society against the misuse of 
scientific discoveries. When discussing human genome editing and other forms of 
bioengineering, the role of international law is, or at least should be, prioritised in order 
to find the best solutions for both promoting scientific innovation and preventing the 
associated risks. 

As already observed, defence technology, materials research, and 
nanotechnology can lead to the development of offensive weapons; findings on 
pathogenic microorganisms and toxins can be used for new biological weapons and 
terrorist attacks, and molecular genetic analyses of plants can lead to biological attacks 
on seeds. The dilemma of dual use has always existed. Misuse of research can occur in 
all fields from medicine to social sciences. Some research outcomes may have the 
potential to support aggressive interrogation techniques up to torture. In the literature, 
there are numerous studies addressing the above as well as the optimisation of 
collecting, matching, and analysing personal data that can lead to violations of personal 
rights. Legal and philosophical publications can be abused to justify human rights 
violations.  

Academic freedom and the freedom to conduct scientific research are 
internationally recognised as fundamental values, linked to the human right to 
participate in and benefit from scientific progress. Domestic restrictions in the name of 
research security may seem somewhat incongruous with the obligation enshrined in 
international human rights law (IHRL) to defend and protect the right to science and its 
benefits for all humanity. Derived from both the Universal Declaration of Human 
Rights (UDHR) and the International Covenant on Economic, Social and Cultural 
Rights (ICESCR), there has been a recent revival of scholarly interest in examining and 
defining the boundaries of this right, its normative content and the rights it seeks to 
protect4. On the other hand, history shows us numerous examples in which scientific 

 
DNA sequences present in the genome of bacteria and archaea.  
3 See Stewart Patrick and Josie Barton, Mitigating Risks from Gene Editing and Synthetic Biology: Global 
Governance Priorities (Washington, D.C.: Carnegie Endowment for International Peace, 16 October 
2024), accessed 25 September 2025, https://carnegie-production-assets.s3.amazonaws.com/static/files/ 
Patrick_Barton-Biotech%20Governance-final.pdf; and Ana Ruxandra Badea and Oliver Feeney, ‘Genome 
Editing Dilemma: Navigating Dual-Use Potential and Charting the Path Forward,’ Bioethical Inquiry 22 
(2025): 101–110, https://doi.org/10.1007/s11673-024-10358-8. 
4 Brendan Walker-Munro, ‘A Duty to Protect from Science? Interactions in International Law between 
Research Security and the Right to Science,’ Security Challenges: International Law and Security, 23 May 
2024, https://regionalsecurity.org.au/article/a-duty-to-protect-from-science-interactions-in-international-la 
w-between-research-security-and-the-right-to-science/#:~:text=incongruous%20with%20the%20obligati 
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achievements have been exploited unethically or militarily, in some cases with 
collateral victims, especially among researchers. Let us remember that at the end of 
November 2020, Iran’s top nuclear scientist was assassinated. Iran responded by further 
distancing itself from the terms of the 2015 nuclear agreement, considering Israel to be 
the perpetrator. Thus, the possibility arose that Iran might soon withdraw from the 
agreement altogether. This is just one example reflecting some consequences that 
directly affect treaties and may even deprive them of their effects or objects. 

 In the case of genetic editing, the danger does not necessarily lie in the 
researcher’s intentional activity to cause harm, but rather in the possibility that third 
parties, such as states, criminal or terrorist groups, may abuse the research results for 
harmful purposes unrelated to the scientists’ original intentions. From biological 
weapons derived from genetically modified microorganisms to biological attacks on 
agricultural crops or the creation of super-soldiers resistant to toxic substances, the 
potential malicious uses of genome editing raise real concerns. This means that the 
discussion about freedom of research versus security cannot avoid ethical issues and the 
responsibilities of scientists, but must also consider guarantees for research safety, 
whether it be the protection of society against abuse or the protection of researchers 
themselves against reprisals or threats.  

In the following, this issue will be analysed in an interdisciplinary and 
multidisciplinary, legal and ethical manner. The status of freedom of research in 
international law and the related obligations of responsibility, security issues related to 
genetic editing technologies and the concept of dual use, as well as existing international 
regulations and initiatives, will be discussed. The need to strengthen the international 
legal framework, either by adapting existing treaties or through new instruments, will 
also be presented in relation to this issue so that scientific progress in the field of 
genome editing can take place safely, with respect for human rights and the prevention 
of misuse. Would establishing the legal regime of a public domain of cyberspace, as 
proposed in theory5, be a solution here? The aim is to highlight how international law 
can and must mediate between scientific freedom and global security in the era of 
widespread genetic editing. 

 
 

 
on%20enshrined,rights%20it%20seeks%20to%20protect. Also see UN General Assembly, Universal 
Declaration of Human Rights, Resolution 217 A (III), UN Doc. A/ RES/217 A (III) (10 December 1948), 
art. 27(1); and the UN General Assembly, International Covenant on Economic, Social and Cultural 
Rights, Resolution 2200A (XXI), opened for signature on 16 December 1966, entered into force on 3 
January 1976, 993 UNTS 3, art. 15(1)(b). 
5 See Cristina Elena Popa Tache. ‘Towards a Public Domain of Cybernetic Space-Time as a Challenge for 
International Law: About the Cybercommons.’ In AI, Sustainability and Solidarity in Advancing European 
Values in a Globalised Age, edited by Cristina Elena Popa Tache and Cătălin-Silviu Săraru. Series 
European Union and Its Neighbours in a Globalised World. Cham: Springer, 2025. https://link.springer. 
com/book/9783032065070. Also see Cătălin-Silviu Săraru. ‘Public Property Rights: Origins and 
Developments in the Cyber Age.’ In AI, Sustainability and Solidarity in Advancing European Values in a 
Globalised Age, edited by Cristina Elena Popa Tache and Cătălin-Silviu Săraru. Series European Union 
and Its Neighbours in a Globalised World. Cham: Springer, 2025, https://link.springer.com/book/97830 
32065070. 
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 2. Freedom of Scientific Research as a Fundamental Right in a Democratic 
Society and the Associated Responsibility 

 
Freedom of scientific research must be considered universally as a basic 

component of the right to science. This right is implicitly enshrined in key international 
documents, such as the Universal Declaration of Human Rights (Art. 27) and explicitly 
in the International Covenant on Economic, Social and Cultural Rights (Art. 15). 
According to Art. 15(3) of the Covenant, states undertake to respect ‘the freedom 
indispensable for scientific research’6. In 2020, the UN Committee on Economic, Social 
and Cultural Rights issued General Comment No. 25 to provide guidance on the content 
of the right to science, emphasising that this right encompasses both access to the 
benefits of science and the freedom to engage in scientific activities7. At the same time, 
the commentary specifies that any limitations on freedom of research must meet strict 
conditions: they must be provided by law, necessary and proportionate to the aim of 
promoting the general good in a democratic society. This means that international 
human rights law allows states to impose restrictions on scientific research only when 
they are justified by the protection of major public interests (such as public health, 
national security or the protection of the rights of others) and only to the extent that they 
are necessary and non-discriminatory. 

The importance of scientific freedom lies in its contribution to the advancement 
of knowledge, the improvement of the human condition and the realisation of other 
fundamental rights. Without freedom of thought, experimentation and publication, 
science cannot move forward. That is why many national constitutions (especially in 
Europe) guarantee freedom of research, and international organisations such as 
UNESCO have been campaigning since 1974 (through the Recommendation on the 
Status of Scientific Researchers, revised in 2017) for an environment conducive to 
research that encourages creativity and the free exchange of ideas. Of course, the 
instruments referred to emphasise that freedom comes with responsibility. Scientists 
have a duty to respect ethical principles and to consider the possible negative 
implications of their work on society and the environment. Therefore, the concept of 
free and responsible science has materialised into an ethical benchmark according to 
which research must be autonomous, but guided by values such as honesty, integrity 
and caution towards risks. 

When it comes to human genetic editing, freedom of research is often invoked 
by the scientific community to avoid outright bans that would prevent life-saving 
medical discoveries. This includes the possibility of correcting defective genes to treat 
severe genetic diseases, which is a noble goal that would be affected by a total ban on 
embryo research. On the other hand, controversial experiments such as those carried 

 
6 See a few comments at that time in Mikel Mancisidor, ‘A Very Short Introduction to General Comment 
No. 25 on Science and Economic, Social and Cultural Rights,’ Human Rights Preparedness Blog, 23 
November 2020, https://www.gchumanrights.org/preparedness/a-very-short-introduction-to-general-com 
ment-no-25-on-science-and-economic-social-and-cultural-rights/#:~:text=,the%20dissemination%20of% 
20scientific%20knowledge. 
7 Ibid. 
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out in 2018 by Chinese researcher He Jiankui, who created the first genome-edited 
babies, triggered global condemnation and calls for moratoriums, demonstrating that 
freedom of research has limits where the risks and ethical implications become 
unacceptable8. Thus, there is a need for consensus on the freedom of researchers to 
explore new frontiers of knowledge, which, of course, must be exercised within the 
framework of rules of responsibility that prevent not only harm to human subjects or 
the environment, but also the possibility that scientific results may be dangerously 
misused. 

Contemporary international law attempts to strike this balance through various 
soft law instruments and ethical declarations9. The UNESCO Universal Declaration on 
the Human Genome and Human Rights (1997) states that scientific activity in the field 
of genetics must fully respect human dignity and human rights, and the UNESCO 
Declaration on Bioethics and Human Rights (2005) stipulates that freedom of research 
in biology and medicine is conditional on respect for the dignity, freedoms and 
fundamental rights of the individual. Although not binding, the documents referred to 
should be viewed optimistically and constructively as incubators for future hard law, 
reflecting a growing international consensus that scientific freedom is not absolute but 
must be exercised responsibly and subject to regulations designed to prevent abuse. 

The starting point is that the right to science also has a positive dimension 
because people (both researchers and the general public) have the right to benefit from 
scientific progress. This gives rise to the obligation of states to disseminate knowledge, 
encourage international scientific cooperation and not arbitrarily restrict access to 
research results. Therefore, when states invoke security reasons to restrict the 
communication of scientific discoveries or to ban certain experiments, they must 
carefully consider whether these measures violate the global community’s right to enjoy 
the fruits of science and respect transparency. A potential divide arises here because too 
many restrictions have the effect of slowing down or discouraging innovation and tend 
to frustrate the public interest, while too much freedom without control jeopardises 
collective security. The following sections explore precisely this area of contradiction, 
focusing on the case of genome editing as a paradigmatic example. 

 
 3. The Dual-Use Dilemma in Genome Editing: Benefits vs. Security Risks 

 
Genomic editing is one of the new technologies that are inherently dual use and, 

like nuclear energy, advanced chemistry or artificial intelligence, can be used both 
constructively and destructively. The potential benefits are remarkable, ranging from 

 
8 See Marta Alonso and Julian Savulescu, ‘He Jiankui’s Gene-Editing Experiment and the Non-Identity 
Problem,’ Bioethics 35, no. 6 (July 2021): 563–573, https://doi.org/10.1111/bioe.12878; Liu, Zhongxuan, 
Jiayou Shi, and Jingyi Xu. 2024. ‘He Jiankui’s Unprecedented Offense and Worrying Comeback: How the 
CRISPR-Babies Scandal Reshaped the Legal Governance of Scientific Research in China.’ Journal of 
Responsible Innovation 11 (1). doi:10.1080/23299460.2024.2372116; or Michael Morrison and Stevienna 
de Saille, ‘CRISPR in Context: Towards a Socially Responsible Debate on Embryo Editing,’ Palgrave 
Communications 5 (2019): 110, https://doi.org/10.1057/s41599-019-0319-5. 
9 Yotova, Rumiana. ‘Regulating Genome Editing under International Human Rights Law.’ International 
and Comparative Law Quarterly 69, no. 3 (2020): 653–84. https://doi.org/10.1017/S0020589320000184. 
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curing genetic diseases, eradicating pathogens, creating pest-resistant plants, to 
adapting species to climate change, etc., which explains why research in this field 
should be encouraged. However, the risks cannot be ignored, especially since the same 
tools are in danger of being used to create more contagious and lethal viruses or bacteria, 
to develop pathogens targeting specific population groups or agricultural crops (with 
potentially devastating effects), or to modify human embryos for non-therapeutic 
purposes (such as obtaining ‘improved’ characteristics or even military applications). 
Some papers point out that genetic editing could circumvent all existing non-
proliferation measures, i.e. allow the development of dangerous biological agents 
outside the current control framework10. In other words, unlike nuclear materials, which 
are strictly monitored internationally, or chemical weapons, which are subject to 
verification conventions, genetic editing tools are relatively accessible and difficult to 
monitor globally, creating a high degree of vulnerability. 

 Let us look at some concrete examples of possible abuses that are not the stuff 
of fantasy, but are documented concerns in the security community. The first of these 
are new biological weapons. This is where CRISPR technology allows existing 
pathogens to be modified or new ones to be created. Biosecurity experts warn that state 
and non-state actors have the potential, in theory, to design viruses/bacteria that are 
more resistant to vaccines or antibiotics, or even genetically targeted pathogens (e.g. a 
virus that predominantly affects a particular genetic group or species)11. Already, at a 
theoretical level, there is discussion of ethnic weapons based on genomics, although 
their practical applicability remains speculative for now. However, the possibility of 
causing widespread suffering and death with the help of biotechnology is recognised as 
a potential global threat. 

 The second example is that of ecosystem alteration, as through gene drive 
techniques, researchers implicitly force the transmission of a certain gene into an entire 
population of organisms, fundamentally altering that species. This is used beneficially, 
for example, to eradicate malaria-carrying mosquitoes. However, in hostile hands, gene 
drives could very easily be used as an ecological weapon to destroy crops (agro-terrorist 
attacks) or to eliminate key species from an ecosystem, causing serious ecological 
imbalances12. A deliberately released virus or fungus devastates the biodiversity of a 
region. 

 Another illustrative category belongs to military applications on humans. It is 
not out of the question that genetic editing could be used in the future to improve 
military troops, for example through genes that confer resistance to radiation, chemical 

 
10 Kevin Esvelt and Piers D. Millett, ‘Genome Editing as a National Security Threat,’ Revue Scientifique 
et Technique (International Office of Epizootics) 36, no. 2 (2017): 459–465. 
11 See Stewart Patrick and Josie Barton, Mitigating Risks from Gene Editing and Synthetic Biology: Global 
Governance Priorities (Washington, D.C.: Carnegie Endowment for International Peace, 16 October 
2024), accessed 25 September 2025, https://carnegie-production-assets.s3.amazonaws.com/static/files/Pat 
rick_Barton-Biotech%20Governance-final.pdf. 
12 See the conclusions in Ana Ruxandra Badea and Oliver Feeney, ‘Genome Editing Dilemma: Navigating 
Dual-Use Potential and Charting the Path Forward,’ Bioethical Inquiry 22 (2025): 101–110, https://doi.org/ 
10.1007/s11673-024-10358-8. 
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toxins or that amplify physical strength and endurance13. A 2021 WHO report already 
noted that resistance to chemical pollutants or radiation achieved through genome 
editing is in danger of being doubled as a military application (soldiers resistant to 
chemical or nuclear agents). Such scenarios raise concerns about a possible biological 
arms race, in which states would be tempted to genetically modify their soldiers or 
population for strategic advantages. 

 With regard to the replication of extinct pathogens, advances in synthetic 
biology make it possible to recreate extinct viruses (such as the smallpox virus) or 
potentially weaponise existing agents. With accessible tools and published genomic 
sequences, a laboratory equipped with DNA synthesis technology is equipped to 
recreate a dangerous virus; in 2018, scientists synthesised the horsepox virus, a cousin 
of the smallpox virus, in the laboratory to demonstrate this point, raising alarm bells in 
the global security community. Genetic editing lowers the barrier of expertise required 
for such actions, making the scenario of offensive biotechnology proliferation more 
plausible. 

 It is important to note that the dual-use dilemma is not new. Since ancient times, 
man-made tools, from the humble axe to today’s modern drones, have been used for 
both good and evil in society. But what sets genetic editing and synthetic biology apart 
is the theoretical scale of the negative effects they can generate, combined with the 
democratisation of access to technology. The low cost and ease of use of CRISPR 
compared to older genetic engineering techniques mean that it is not only the major 
powers that have this capability, but virtually any state with a molecular biology 
infrastructure or even private groups with modest resources that intend to experiment 
with genome editing. Furthermore, the convergence of biotechnology and artificial 
intelligence amplifies the risks when AI algorithms are used to design optimised 
pathogens by identifying genetic combinations that would increase transmissibility or 
lethality. This democratisation of biochemical knowledge, while beneficial to scientific 
progress, creates nightmares for the security community, as it exponentially increases 
potential threat actors and scenarios, especially where international law does not seem 
well equipped to deal with them. 

 One point that is often emphasised is that once new knowledge comes to light, 
it cannot be put back in the box, and therefore the discovery of the principles of genome 
editing cannot be undone because the tools exist and are spreading. The scientific 
community recognises that it is highly likely that, somewhere in the world, 
unscrupulous actors, whether they be states acting clandestinely or criminal groups, are 
already experimenting with these tools14. The fact that no serious biosecurity incidents 
related to genome editing have been reported to date should be a cause for concern, not 

 
13 World Health Organization Expert Advisory Committee on Developing Global Standards for 
Governance and Oversight of Human Genome Editing. 2021a. Human genome editing: a framework for 
governance (technical document). https://www.who.int/publications/i/item/9789240030060. Accessed 21 
February 2025. 
14 From an interdisciplinary perspective, see Seyed Fatollahi Arani and Mahdi Zeinoddini, ‘Gene Editing: 
Biosecurity Challenges and Risks,’ Journal of Police Medicine 12, no. 1 (2023), http://jpmed.ir/article-1-
1171-en.html. 
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reassurance, as it may indicate the existence of hidden activities. The COVID-19 
pandemic has provided a glimpse of the global impact that a pathogen (even a natural 
or accidental one) can have; if the deliberate potential of genetic editing to create super-
pathogens were added to such a scenario, the effects could be catastrophic. 

 Therefore, the central dilemma can be summarised in the question of how we 
can enjoy the fruits of genetic editing in medicine, agriculture, the environment, etc. 
without opening the door to existential risks. The answer requires a set of measures at 
the intersection of ethics, regulation and international cooperation, which we will 
discuss below. 

 
 3.1. The Existing International Legal Framework Relevant to Genetic 
Editing and Security 

 
Today, international law does not yet contain a generally applicable treaty 

explicitly dedicated to genomic editing or emerging biotechnology as a whole, although 
the scale of the issue calls for such a treaty15. However, a number of binding 
international regulations or soft laws apply tangentially or sectorally and create a 
network of relevant constraints and principles. They can be broadly grouped into three 
categories: (1) treaties on the control of biological weapons and hostile uses of biology, 
(2) human rights and bioethics instruments that set limits for the protection of human 
dignity and life, and (3) treaties on the protection of the environment and biodiversity 
applicable to genetically modified organisms. 

The central pillar here is the 1972 Biological and Toxin Weapons Convention 
(BWC), currently ratified by 184 states16. The BWC prohibits signatory states from 
developing, producing, stockpiling and acquiring biological agents or toxins that have 
no peaceful justification when intended for hostile use. In short, any transformation of 
a biological agent into a weapon is prohibited. Although this convention does not 
explicitly mention genetic editing (a concept that did not exist in 1972), it implicitly 
covers the products of modern biotechnology, so the creation of a lethal virus or 
bacterium through genomic editing would undoubtedly be a violation of the BWC. 
Therefore, the BWC provides a legal basis for asserting that the use of genetic editing 
for weapons purposes is illegal at the international level. 

However, the BWC has significant limitations in the current context. First, the 
convention lacks an effective verification mechanism, as there is no international 
agency (equivalent to the IAEA in the nuclear field) to monitor state compliance. 
Negotiations to add a verification protocol to the BWC failed in 2001, leaving a gap 
that continues to be increasingly problematic as biotechnology becomes more 
accessible. Second, the BWC prohibits biological weapons but does not directly 
regulate dual-use research. That is, research on pathogens, viral engineering, or 

 
15 Yotova, Rumiana. ‘Regulating Genome Editing under International Human Rights Law.’ International 
and Comparative Law Quarterly 69, no. 3 (2020): 653–84. https://doi.org/10.1017/S0020589320000184. 
16 United Nations Office for Disarmament Affairs, ‘Biological Weapons,’ official website of the Biological 
Weapons Convention (BWC), accessed 25 September 2025, https://disarmament.unoda.org/biological-
weapons/. 
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CRISPR experimentation in laboratories is not prohibited per se by international law, 
so it is only problematic if hostile intent can be demonstrated. However, this 
demarcation creates a grey area in which states are tempted to carry out very risky 
research projects (such as gain-of-function – increasing the virulence of a virus) on the 
grounds that they have legitimate scientific purposes, such as the development of 
medical countermeasures, yet these projects would increase the risk of an incident or 
deliberate proliferation. 

All these arguments lead to the conclusion that the current regime is outdated 
and insufficient in the face of new technologies and that the pace of discoveries in 
genetic editing exceeds the capacity of existing multilateral biosecurity instruments. A 
dual approach is therefore proposed, consisting of strengthening the current framework 
(such as the BWC) and creating new mechanisms adapted to emerging risks. Immediate 
measures suggested include increasing the resources and institutional powers of the 
BWC, institutionalising information exchange and confidence-building mechanisms 
between states, improving the convention’s monitoring and verification provisions, and 
establishing UN procedures for investigating suspected illegal use of biological agents. 
There is also discussion of the need to introduce clearer sanctions or consequences for 
states that violate the BWC, possibly through cooperation between groups of like-
minded states, a kind of pro-regulation coalition. 

Another key component promoted by this paper is the international approach to 
biosecurity and biosafety. Biosafety refers to the prevention of laboratory accidents 
(such as accidental releases of pathogens), while biosecurity refers to the prevention of 
unauthorised access to or misuse of dangerous agents. After COVID-19, the 
international community became more acutely aware of epidemiological 
interdependence and the need to strengthen regulations. On 20 May 2025, the Pandemic 
Treaty was adopted under the auspices of the WHO17 and there were some revisions to 
the International Health Regulations (IHR). The new Treaty mentions in Article 4 
Pandemic prevention and surveillance that ‘(i) laboratory biological risk management, 
including through biosafety and biosecurity training and practices, and ensuring the 
safety and security of transportation, in accordance with applicable international and 
national regulations and standards’. Also important is the Article 12 Pathogen Access 
and Benefit-Sharing System of the Treaty, which states that ‘1. Recognising the 
sovereign right of States over their biological resources and the importance of collective 
action to mitigate public health risks (…)’. Although these focus on the response to 
pandemics and not specifically on dual-use research, they still contain (too) few 
provisions on transparency in laboratory research and the exchange of data on incidents. 
One criticism that can be levelled is that stricter global standards and hard laws have 
not been established for high biosafety level laboratories (BSL-3 and BSL-4) and a 
unified framework for reporting accidents18. 

 
17 World Health Organisation, WHO Pandemic Agreement, Resolution WHA78.1, 20 May 2025, accessed 
25 September 2025, https://apps.who.int/gb/ebwha/pdf_files/WHA78/A78_R1-en.pdf.  
18 To date, we can refer to: World Health Organization. Laboratory Biosafety Manual, 4th ed. Geneva: 
WHO, 2020. Accessed 25 September 2025. https://www.who.int/publications/i/item/9789240011311; 
Centers for Disease Control and Prevention (CDC) and National Institutes of Health (NIH). Biosafety in 
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More recently, the issue of the democratisation of biotechnology and 
increasingly easy access to DNA synthesis and editing tools have come to the fore. In 
this regard, it is recommended that protection mechanisms be implemented at the 
national and international levels, such as systems for controlling and verifying DNA 
sequence orders (to prevent unauthorised persons from acquiring dangerous sequences), 
regulations on the publication of details of dual-use experiments (to prevent the 
dissemination of manuals for biological weapons), as well as cooperation between the 
cyber and biosecurity communities to prevent artificial intelligence from being used in 
the design of pathogens. These measures are intended to close the gap between the risks 
posed by the powers of genetic editing and the weak global defence system we currently 
have. 

It should be emphasised that all these security efforts must be carried out with 
care so as not to stifle legitimate scientific progress. International law recognises, as we 
have shown, the importance of scientific freedom. Consequently, any control 
mechanism must be adapted so as not to discourage beneficial research, without stifling 
the dynamism of the biotechnological revolution and without depriving humanity of its 
countless positive applications. The source of this is the principle of proportionality 
applied to the governance of science: security, yes, but not at the expense of knowledge. 

 
 3.1.2. International Instruments on Human Rights and Bioethics 

 
As we have detailed, the field of genetic editing directly intersects with the 

sphere of human rights, from the right to life and dignity to the right to science. There 
are regional and universal instruments that set parameters for biomedical research. One 
example that fits here is the Council of Europe Convention on Human Rights and 
Biomedicine (Oviedo, 1997), which, although regional (ratified by European states), is 
the only binding international convention dedicated to bioethics19. Among other things, 
it stipulates that interventions on the human genome shall only be carried out for 
preventive, diagnostic or therapeutic purposes and shall not be aimed at modifying the 
germline (therefore prohibiting hereditary genetic modifications), which is a clear 
prohibition of experiments such as those carried out by He Jiankui. It also explicitly 
prohibits any form of eugenics (genetic selection of the population) and protects the 
right to informed consent and genetic privacy. Romania has ratified the Oviedo 
Convention, many of whose principles are reflected in global biomedical legislation and 
ethics20. 

 
Microbiological and Biomedical Laboratories (BMBL), 6th ed. Washington, D.C.: U.S. Government 
Printing Office, 2020. https://www.cdc.gov/labs/pdf/SF__19_308133-A_BMBL6_00-BOOK-WEB-final-
3.pdf; or World Organisation for Animal Health (WOAH). Terrestrial Manual and Laboratory Biosafety 
Guidelines. Paris: WOAH, 2021. Accessed 25 September 2025. https://www.woah.org/en/what-we-do/sta 
ndards/codes-and-manuals/. 
19 Council of Europe, Convention for the Protection of Human Rights and Dignity of the Human Being with 
regard to the Application of Biology and Medicine: Convention on Human Rights and Biomedicine (ETS 
No. 164), Oviedo, 4 April 1997, accessed on 25 September 2025, https://www.coe.int/en/web/conventions/ 
full-list?module=treaty-detail&amp;treatynum=164. 
20 Law No. 17 of 22 February 2001 on the ratification of the European Convention for the Protection of 
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At the soft law level, we have already mentioned the UNESCO declarations of 
1997 and 2005, which are not legally binding but have moral authority and outline a 
global consensus that only research for peaceful, therapeutic purposes is acceptable; 
any application must respect human dignity; the risks to individuals must be 
proportionate to the expected benefits (the precautionary and proportionality principles 
in research); rigorous risk assessment and appropriate risk management are necessary 
before applying new biotechnologies clinically; the consent of human subjects is 
essential; and the interests of future generations must be taken into account. The 
principles create an ethical and legal basis that guides states in their domestic legislation 
and are often invoked as an international standard. 

More recently, the World Health Organisation (WHO) has also entered the 
arena of genomic governance, and in 2019–2021, a WHO Expert Advisory Committee 
analysed the scientific, ethical, social and legal issues related to human genome editing. 
In reports published in 2021, the WHO formulated Global Recommendations on Human 
Genome Editing Governance, proposing tools such as a global registry of gene editing 
research (for transparency), experiment reporting mechanisms, independent review of 
research protocols, and even suggested that it would be irresponsible at this time to 
proceed with the clinical application of germline editing21. It should be noted that the 
WHO avoided calling for a formal global moratorium, but supported the need for 
international coordination and common standards before any country authorises the 
birth of genetically modified babies. At the same time, the national academies of science 
(in the US, the UK, etc.) have set up international committees to study the conditions 
under which germline editing might or might not be accepted in the future, but they too 
have adopted a cautious stance, recognising that the time is not yet ripe for widespread 
clinical application. 

From a human rights perspective, any misuse of scientific findings that leads to 
serious violations (such as using psychological knowledge to torture prisoners more 
effectively, or using genetic data to discriminate against groups) will fall under the 
scope of treaties prohibiting such abuses. Thus, international humanitarian law 
(applicable in armed conflicts) and international human rights law (applicable in 
peacetime) prohibit torture, inhuman treatment and forced medical experiments, 
regardless of whether they are based on any scientific theory that attempts to justify 
them. The Geneva Conventions (1949) and their additional protocols protect the 
physical and mental integrity of persons, and the Nuremberg Code (1947 – an ethical 
document created during the Nuremberg Trials in response to the horrific medical 
experimentation performed by Nazi doctors during World War II) and later the 
Declaration of Helsinki (1964, updated) established that experiments on human subjects 

 
Human Rights and Dignity of the Human Being with regard to the Application of Biology and Medicine, 
Convention on Human Rights and Biomedicine, signed in Oviedo on 4 April 1997, and the Additional 
Protocol to the European Convention for the Protection of Human Rights and Dignity of the Human Being 
with regard to the Application of Biology and Medicine, concerning the Prohibition of Cloning Human 
Beings, signed in Paris on 12 January 1998. 
21 World Health Organization, Human Genome Editing: Recommendations (Geneva: WHO, 12 July 2021), 
ISBN 978-92-4-003038-1, accessed 25 September 2025, https://www.who.int/publications/i/item/978924 
0030381. 
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without informed consent and without therapeutic necessity are profoundly unethical 
and illegal. Therefore, if anyone were to attempt to invoke science to legitimise 
atrocities (such as eugenics experiments or scientific interrogation methods bordering 
on torture), the existing legal framework is sufficiently clear in prohibiting them. These 
are corroborated by other instruments, such as the Convention against Torture (1984), 
which obliges states to prevent and punish acts of torture, and therefore no technological 
innovation can serve as an excuse for such crimes22. Following the same line of 
reasoning, if the results of the research were to be used by a state to violate privacy and 
other rights (intrusive genetic surveillance of the population), then instruments such as 
the International Covenant on Civil and Political Rights (ICCPR) and associated case 
law would come to the defence of the rights affected. 

It is also relevant to mention the right to life, guaranteed by the ICCPR (Art. 6) 
and regional conventions. Targeted assassinations of scientists, as an extreme but 
possible case of collision between science and security, are serious violations of 
international law. A notorious incident is the assassination, on 27 November 2020, of 
Iranian nuclear scientist Mohsen Fakhrizadeh, considered the architect of Iran’s nuclear 
programme. This act, attributed by the Iranian authorities to Israel, was condemned by 
the international community as an illegal extrajudicial execution. In a statement, the 
International Bar Association’s Human Rights Institute (IBAHRI) emphasised that, 
regardless of the context, any extrajudicial killing by state actors should not be tolerated. 
Such actions are illegal under international law, with Article 6 of the International 
Covenant on Civil and Political Rights stipulating that no one shall be arbitrarily 
deprived of his life23. This leads to the interpretation that even if a scientist were 
working on technologies with military potential, his assassination in peacetime 
constitutes a violation of the right to life and the principle of the rule of law. Such actions 
have a direct domino effect in that they also undermine trust between states and derail 
diplomatic efforts, just as Fakhrizadeh’s assassination jeopardised the 2015 nuclear 
agreement, pushing Iran to back away from its commitments24.  

International law, through its principles of sovereignty and non-use of force, 
condemns such operations on the territory of another state. Protecting the lives and 
freedom of scientists is therefore also a condition for research to progress, and no one 
should work under the threat of being hunted down for their knowledge. De lege 
ferenda, one could even propose international instruments that reaffirm the protected 
status of researchers (analogous to the protection enjoyed by medical personnel in 

 
22 The United Nations, Convention Against Torture and Other Cruel, Inhuman or Degrading Treatment or 
Punishment, adopted 10 December 1984, entered into force 26 June 1987, United Nations Treaty Series, 
https://www.ohchr.org/en/instruments-mechanisms/instruments/convention-against-torture-and-other-cru 
el-inhuman-or-degrading, accessed 25 September 2025. 
23 International Bar Association’s Human Rights Institute (IBAHRI), ‘IBAHRI Condemns Extrajudicial 
Killing of Iran’s Nuclear Scientist, Mohsen Fakhrizadeh,’ 3 December 2020, accessed 25 September 2025, 
https://www.ibanet.org/article/e60e1f31-47b3-433a-b009-fc91df00f44c#:~:text=IBAHRI%20Co,%E2% 
80%99.  
24 Takeyh, Ray. ‘What’s the Fallout from the Killing of a Top Iranian Nuclear Scientist.’ Council on 
Foreign Relations, 30 November 2020. https://www.cfr.org/in-brief/whats-fallout-killing-top-iranian-nuc 
lear-scientist. 
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conflicts) and classify the killing or kidnapping of scientists as international crimes. In 
the absence of a dedicated treaty, the general rules remain valid: political assassination 
is prohibited, and if it occurs in an armed conflict, it could constitute a war crime if the 
victim is considered a civilian. 

 
 3.1.3. Protection of the Environment and Biodiversity 

 
Genetic editing applied to living organisms in the environment raises cross-

border issues that fall under the scope of environmental treaties. The most important of 
these is the 1992 Convention on Biological Diversity (CBD), ratified by the 
overwhelming majority of countries worldwide. The CBD, together with the Cartagena 
Protocol on Biosafety (2000), regulates issues related to genetically modified organisms 
(referred to as ‘living modified organisms’ – LMOs, in the language of the protocol). 
The Cartagena Protocol establishes procedures for notification and prior consent of 
importing countries prior to the transboundary movement of LMOs that may have 
adverse effects on biodiversity, as well as mechanisms for risk assessment and 
assistance in strengthening biosafety capacities. If a country wants to release a 
genetically edited organism into the environment (for example, mosquitoes modified to 
reduce malaria), it must take these regulations into account, carry out risk assessments 
and cooperate with other potentially affected countries. 

In recent years, gene drives (genetic forcing mechanisms that cause a rapid 
spread of a modification in a wild population) have attracted particular attention from 
the parties to the CBD. There has even been discussion of imposing a moratorium on 
the release of organisms with gene drives, given the unpredictable risk to ecosystems. 
At the 2018 CBD Conference of the Parties (Sharm el-Sheikh, Egypt), countries 
rejected a proposal for a total moratorium on gene drives, but agreed on cautious 
wording requiring rigorous case-by-case risk assessment and consultation with 
communities prior to any such release25. The language was quite vague, allowing both 
sides of the gene drive debate to claim victory. In practice, it was agreed that there 
would be no global ban on gene drives, but that states must be cautious and apply the 
precautionary principle. The fourteenth meeting of the Conference of the Parties to the 
Convention on Biological Diversity (CBD CoP14), held in Sharm el-Sheikh in 
November 2018, brought together around 3,800 participants and adopted major 
decisions regarding the use and trade of wild fauna and flora. Among the most relevant 
outcomes was Decision 14/7 on Sustainable Wildlife Management, which promotes a 
sustainable wild meat sector through voluntary guidance applicable along the supply 
chain and by strengthening legal and institutional frameworks.  

Other decisions addressed biodiversity and health (14/4), invasive alien species 
(14/11), and the post-2020 global biodiversity framework (14/35). In parallel, the 
second Collaborative Partnership on Sustainable Wildlife Management (CPW) Wildlife 
Forum convened over 170 participants on site and 500 online, discussing solutions 
relating to health, security, trade, and long-term visions for sustainable wildlife 

 
25 Ewen Callaway, ‘UN Treaty Agrees to Limit Gene Drives but Rejects a Moratorium,’ Nature News, 29 
November 2018, corrected 30 November 2018, https://doi.org/10.1038/d41586-018-07545-5. 
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management up to 2050. The Forum conveyed its conclusions in the form of ‘Key 
Messages’ to the Egyptian presidency of CoP14 and contributed to the development of 
the post-2020 Global Biodiversity Framework26. This development shows the difficulty 
of reaching global consensus when it comes to new technologies: on the one hand, a 
general moratorium seemed premature and perhaps excessive, given the potential 
benefits (e.g. elimination of invasive pests for the conservation of native species); on 
the other hand, there is a recognition that the ecological risks are real and that the 
uncontrolled release of GMOs with gene drives could have irreversible consequences. 
Here, international environmental law directly intersects with our issue: if a state were 
to use gene editing as a weapon against the environment (say, to destroy another state’s 
agricultural sector), we would have both a violation of the CBD, which requires the 
sustainable use of genetic resources and the prevention of damage to biodiversity, and, 
possibly, an act of armed conflict (if in a belligerent context). Let us not forget that 
Additional Protocol I to the Geneva Conventions (1977) prohibits methods of warfare 
intended to cause long-term damage to the natural environment, meaning that it would 
also cover biological attacks on crops or wildlife. And the Convention on the 
Prohibition of the Use, Development and Production of Biological Weapons (ENMOD, 
1976) prohibits the deliberate modification of the environment (weather, geophysics) 
as a weapon; although ENMOD does not mention biology, an argument could be made 
that the deliberate release of a biological plague against ecosystems is a form of 
prohibited ecological warfare27. 

In conclusion to this chapter, although there is not yet a single umbrella 
convention (and up to date) for genetic editing, the set of existing international norms 
already provides a partial legal safety net: the weapon of hostile use of biotechnology 
is (broadly speaking) outlawed; experiments on humans that would violate their dignity 
or fundamental rights are prohibited; eugenic policies are prohibited; risky genetic 
manipulations in the environment are subject to precaution and cooperation; and, more 
generally, human and environmental rights underpin any necessary limitations on 
scientific freedom. The problem is that many of these regulations have gaps in 
implementation and coverage, and not all states have the same obligations (the 
Cartagena Protocol has not been ratified by the US; the Oviedo Convention is not 
global; the BWC has no verification, meaning that compliance with the treaty is based 
on voluntary reports from states, confidence-building measures – CBMs – and 
diplomatic pressure between parties, etc.), and science is evolving faster than diplomatic 
negotiations. 

 
 

 
26 Roland Melisch, Taye Teferi, Sarah Ferguson, and Salwa Elhalawani, ‘CBD CoP14 and 2nd CPW 
Wildlife Forum,’ TRAFFIC Bulletin 31, no. 1 (2019): 7–9, accessed 25 September 2025, https://www.tra 
ffic.org/site/assets/files/12036/cbd-cop14.pdf. 
27 This refers to the United Nations, the Convention on the Prohibition of Military or Any Other Hostile 
Use of Environmental Modification Techniques (ENMOD), adopted on 10 December 1976, entered into 
force on 5 October 1978, https://legal.un.org/avl/ha/cpmhuemt/cpmhuemt.html, accessed 25 September 
2025. 
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 4. The Need to Strengthen and Develop International Law in the Face of 
Genetic Editing 

 
Given the issues highlighted, it is clear that the international legal status quo 

needs to be improved in line with the reality of genetic editing. Is the current framework 
sufficient, or do we need new standards or perhaps even a new treaty dedicated to 
genome editing? How can we ensure that new technologies are safe before they are used 
on a large scale? How can individual autonomy and the good of humanity be balanced 
in decisions related to these technologies? 

One obvious argument is that public international law is the appropriate forum 
for channelling global consensus and establishing a regulatory framework in this area. 
Only at the international level is there a real chance of harmonising national legislation, 
setting common minimum standards, regulating centralised supervision and promoting 
good practices through soft law instruments. Genetic editing, especially in its 
transhumanist form of modifying human offspring or cross-border (releasing GMOs 
into the environment), is an issue that transcends the borders of any state, affecting the 
interests of humanity as a whole. International law has the experience and procedures 
necessary to form and implement consensus on matters of common global interest. As 
mentioned above, international legal instruments contain concepts that allow for the 
balancing of individual and collective interests, such as the principle of proportionality, 
the idea of the common heritage of mankind, the notion of global public goods, and the 
rights of future generations. Such concepts guide the regulation of genetic editing so 
that it is neither strictly prohibitive, ignoring the benefits, nor excessively permissive, 
ignoring the risks to humanity. 

 Recent years have outlined several possible directions for regulatory 
development. Among these, the amendment of existing treaties vs. the creation of a new 
treaty has been highlighted. Procedurally, both options are provided by the Vienna 
Convention on the Law of Treaties (1969), but politically speaking, the decision is not 
an easy one. Some suggest supplementing the Biological Weapons Convention with an 
additional protocol dedicated to monitoring dual-use research and verifying compliance 
(possibly reviving previously failed negotiations)28. Another option is a completely new 
treaty, a Convention on Biotechnological Safety or an International Treaty on Genome 
Editing. These would establish clearly defined prohibitions and permissions regarding 
the explicit ban on editing the human hereditary genome until certain scientific 
conditions are met; or the ban on the creation of new-generation genetic weapons, along 
with mechanisms for incident reporting and scientific cooperation. The idea of having 
a global regime for verifying genome editing activities has been raised in the literature, 
drawing an analogy with the nuclear regime, as we showed in the first chapter. Of 
course, a global inspection mechanism for biology laboratories would be extremely 
difficult to implement and accept. However, experts Badea & Feeney suggest that 
international verification is of paramount importance, given the lessons learned in the 

 
28 Ana Ruxandra Badea and Oliver Feeney, ‘Genome Editing Dilemma: Navigating Dual-Use Potential 
and Charting the Path Forward,’ Bioethical Inquiry 22 (2025): 101–110, published online 24 July 2024, 
https://doi.org/10.1007/s11673-024-10358-8. 
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nuclear field, where the IAEA monitors all nuclear activities, versus the biological field, 
where the lack of verification leaves an incomplete picture of activities with dual 
potential. They propose exploring a global bio-surveillance mechanism, possibly 
starting from the existing WHO registry for human genome editing, expanded and made 
mandatory. Such a system, the authors say, might be more feasible than a treaty 
imposing direct restrictions, as it would be based on the principle of mutual 
transparency, whereby states would accept monitoring for mutual benefit, similar to the 
way the nuclear non-proliferation regime works. 

 Another direction that has been outlined is that of improving international 
cooperation and dialogue at the highest level. It has been noted that the issue of genetic 
editing has not been given sufficient attention in the highest political forums29. It is 
therefore recommended that the subject be brought up for discussion at the UN General 
Assembly, the Security Council (from the perspective of biological weapons) or the 
G7/G20 meetings. An inclusive global dialogue involving not only states but also the 
scientific community, the biotech industry, civil society and the public is seen as 
imperative before major decisions are taken. There is already a consensus that any 
clinical use of human germline editing should be preceded by a broad public and 
international debate. Forums such as the International Summits on Human Genome 
Editing (three in number by 2023 National Academies of Sciences, Engineering, and 
Medicine, the Chinese Academy of Sciences, and the UK Royal Society) contribute to 
this global conversation, but it is also necessary for states to translate the conclusions 
of these discussions into concrete diplomatic action. 

 Protecting the scientific community and promoting open science is an element 
that is sometimes overlooked: the security of scientists and the freedom of international 
collaboration. The climate of suspicion and geopolitics competition seriously harms 
research if we consider the excessive research security restrictions adopted by some 
states, which have also intensified their control over academic exchanges for fear of 
espionage, such as the cases of surveillance of Chinese researchers in the US under the 
former ‘China Initiative’, which risks discriminating against scientists and violating 
their right to participate in science for the benefit of all humanity30. The phenomenon is 
a kind of militarisation of genetic research applied arbitrarily from state to state. 
Brendan Walker-Munro (2024) emphasises that states, even if they protect their 
scientific secrets, must proceed in such a way that research security measures comply 
with obligations regarding the right to science. Therefore, states have a positive 
obligation to mitigate the negative impact on scientific progress, i.e. not to discourage 
legitimate research, and a negative obligation not to unjustifiably restrict access to the 
sharing of scientific advances. Excessive protectionism and scientific nationalism are, 

 
29 Nelson, John P., Cynthia L. Selin, and Christopher T. Scott. 2021. ‘Toward Anticipatory Governance of 
Human Genome Editing: A Critical Review of Scholarly Governance Discourse.’ Journal of Responsible 
Innovation 8 (3): 382–420. doi:10.1080/23299460.2021.1957579. 
30 Brendan Walker-Munro, ‘A Duty to Protect from Science? Interactions in International Law between 
Research Security and the Right to Science,’ Security Challenges, The Institute for Regional Security, 23 
May 2024, accessed 25 September 2025, https://regionalsecurity.org.au/article/a-duty-to-protect-from-
science-interactions-in-international-law-between-research-security-and-the-right-to-science/. 
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paradoxically, likely to weaken overall global security, as isolation breaks down the 
collaborative networks that support transparency and mutual control. International law 
should, through new instruments or the interpretation of existing ones, strengthen 
guarantees of academic freedom and cooperation.  

 Why not have a future general comment or UNESCO declaration specifying 
that the international exchange of scientific knowledge is an integral part of the right to 
science and that security measures, such as controls on the export of dual-use 
technologies, restrictions on sensitive publications, etc. must be regulated in such a way 
as to be proportionate and non-discriminatory31? 

 
 4.1. Common Heritage of Mankind 

 
  One idea raised in discussions, including in the abstract of this paper, is to treat 

the results of genetic research as the common heritage of humanity. The concept, used 
in other fields, such as outer space, the seabed, or UNESCO cultural heritage, suggests 
that certain goods or knowledge rightfully belong to the whole world and cannot be 
monopolised. If we apply the analogy, fundamental genetic knowledge, such as 
genomic sequences of general interest and life-saving gene therapies, should all be 
freely available for the benefit of all, rather than being kept secret or used against others. 
Of course, this is a difficult ethical ideal to achieve, especially in a world of patents and 
economic competition. However, international law is equipped to incorporate the 
principle of common benefit into the regulation of genetic editing.  

 One example is the discussion on digital sequence information (genomic 
sequencing data) within the Convention on Biological Diversity, where developing 
countries are calling for benefit-sharing mechanisms and open access to this data, 
considering that genetic resources and the information derived from them should not be 
monopolised by a few entities. Another example is in the field of health, where 
initiatives such as COVAX (for vaccines) have demonstrated the importance of 
scientific solidarity. The same international conventions have the capacity to facilitate 
access for all states to genetic editing technologies for peaceful purposes, in exchange 
for their commitment not to use these technologies for military purposes. 

 
 4.2. International Criminal Implications 

 
 Finally, one development to consider is the integration of new biotechnology-

related crimes into international criminal law. The Statute of the International Criminal 
Court (ICC) does not explicitly refer to biological crimes other than those involving 
chemical weapons or weapons prohibited in armed conflict. However, there is a need 
for an explicit provision to the effect that certain uses of biological weapons should be 
indirectly covered by the scope of the Statute, either as war crimes, insofar as their use 
contravenes the Geneva Conventions or other international norms, or even as crimes 

 
31 María Isabel Torres Cazorla, ‘Sánchez Cobaleda, A., La regulación jurídica internacional de los bienes 
de doble uso, Madrid: Marcial Pons, 2023, 360 pp.,’ Peace & Security – Paix et Sécurité Internationales, 
no. 13 (2025). 
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against humanity, when they have widespread effects on the civilian population. It is 
not impossible to add to the list of international crime acts, such as the deliberate 
creation and use of genetically modified pathogens on a mass scale, explicitly 
assimilating it to a crime against humanity or a war crime, as the case may be. Similarly, 
illegal genetic experimentation on human subjects, such as the implantation of an edited 
embryo without authorisation and consent, with high risks, would be classified as a 
serious violation of human rights, possibly attracting international criminal liability. All 
these discussions are in their infancy, but they complement the deterrent effect not only 
through prevention treaties, but also through individual criminal penalties for those who 
nevertheless commit abuses. 

As with the international regulation of new technologies, the current gap 
between the risks posed by advanced genetic editing capabilities and global legal 
protection must be narrowed. Whether by adjusting existing conventions or through 
new agreements, international society has a duty to update the rules of the game. A 
useful metaphor remains that of nuclear energy, where humanity has benefited 
enormously from it (energy, medicine and others), but has also imposed a strict control 
regime to prevent catastrophes. Why not have genomic editing benefit from well-
regulated global governance that allows science to flourish, but under supervision and 
with a safety net, without risking either reacting too late (after a possible biological 
incident with major impact) or allowing fear to stifle scientific innovation with its life-
saving power? 

 
 5. Conclusions 

 
Genetic editing is a prime example of the reconciliation of scientific freedom 

with security in all its forms relevant to this topic. The role of international law in this 
equation is paramount, as it is clear that neither states nor the scientific community have 
the power to manage such a global phenomenon on their own. Only through 
international cooperation and common regulation can the benefits of genomic editing 
be safely cultivated and potential abuses prevented or sanctioned. 

This analysis has highlighted that important normative elements already exist, 
ranging from biological non-proliferation treaties to bioethical and human rights norms 
that establish the principle that science must be used for peace and the good of 
humanity, not as a weapon or instrument of oppression. Even under the current 
circumstances, gaps in implementation, the absence of verification mechanisms and the 
transnational nature of the risks require additional action, the true scale of which should 
be recognised. The international community has the opportunity to follow the path 
paved with precise rules mentioned in the abstract, i.e. to strengthen the protection of 
the lives and freedoms of scientists and, at the same time, to establish safeguards against 
the misuse of scientific results. 

In concrete terms, the recommendations outlined and discussed in this paper 
aim to modernise existing conventions (such as the BWC) to take account of new 
technologies, establish a permanent global forum for consultation on biosecurity and 
science ethics (possibly under the auspices of the UN or WHO), the creation of 
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international registries and surveillance networks for sensitive research, the adoption of 
global technical standards (on laboratory safety, DNA synthesis verification, etc.), and 
the strengthening of the principles of scientific responsibility in the codes of conduct 
for researchers worldwide. In addition, promoting a culture of transparency and 
cooperation so that the more openly states and researchers collaborate, the less likely it 
is that dangerous experiments will go unnoticed or that tensions will escalate into 
confrontation (many unfounded suspicions would be reduced through mutual 
inspections and data sharing). 

Last but not least, protecting the freedom of research as a value in itself must 
remain on the international agenda. International human rights law, through the concept 
of the right to science, reminds us that science is a common good of humanity and that 
access to it is a matter of global justice. Security measures should not become a pretext 
for scientific nationalism or censorship; on the contrary, long-term security is also 
achieved through open science, education and the distribution of the benefits of 
progress. Humanity is approaching a rite of passage such as the ‘ChatGPT moment’ in 
biotechnology, and is forced to cross the threshold of an explosion of capabilities that 
will catch decision-makers unprepared if they do not act in time. The pandemic has 
taught us at great cost that prevention and preparedness are vital; similarly, in the case 
of genetic editing, waiting for a disaster – y to react is simply a hazardous approach that 
highlights the importance of considering the development of anticipatory law. 

This brings us back to the assertion that international law has a role and 
responsibility to guide this dual transition, which is already underway: a global 
environment in which scientific research in the field of genetics can flourish freely, and 
its results can be used for the progress and well-being of humanity, not for destruction, 
however idealistic that may sound. Through clear rules, cooperation mechanisms and 
respect for humanitarian principles, genome editing, like other revolutionary 
technologies, will be integrated into society in a safe and equitable manner. We are left 
with the appreciation of a long-term vision that prompts us to be wise enough not to 
place unjustified obstacles in the way of science, but also not to be naive about the 
dangers, thus building an international legal framework that serves both freedom and 
security in the new era of biotechnology that humanity has already entered. 
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