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Abstract
Introduction. Biomedicine has embraced the e-commerce world, where digital markets 
play a substantial role in distributing life-saving pharmaceuticals, medical devices, 
and healthcare products. The convergence of biomedicine and e-commerce poses 
challenges in protecting intellectual property rights across borders due to the global 
nature of online transactions. E-commerce platforms have enabled global reach 
for biomedicine companies by breaking geographical boundaries, operating 24/7, 
facilitating online advertising, easing product distribution, offering personalization, 
and utilizing data analysis to understand market dynamics. Intellectual property plays 
a crucial role in safeguarding innovations in biomedicine, encouraging investment, 
maintaining a competitive edge, allowing licensing agreements, protecting trademarks, 
and garnering local support. Therefore, the author’s objective was to analyze the 
cross-border protection of intellectual property in e-commerce of biomedical goods 
with a focus on the differences in the regulatory framework, the problems of counter-
feiting and piracy, as well as the identification of jurisdictions requiring cooperation in 
their solution by stakeholders.
Methods. The methods used in this article involve a comprehensive review of existing 
international IP enforcement frameworks, with a focus on their application in the bio-
medicine e-commerce sector. The study applies a multidisciplinary approach, analyz-
ing legal, technological, and regulatory challenges through secondary sources, includ-
ing international treaties, national laws, and scholarly research. Comparative analysis 
is conducted to identify gaps in enforcement mechanisms across jurisdictions. Fur-
thermore, case studies and contemporary examples of cross-border IP violations in 
biomedicine e-commerce are examined to illustrate practical challenges and potential 
solutions. Policy recommendations are developed by synthesizing insights from legal, 
technological, and institutional perspectives to propose enhanced enforcement strat-
egies within a globalized context.
Results. Legal and regulatory variations, divergent enforcement procedures, jurisdic-
tional issues, and cultural barriers complicate the enforcement of intellectual proper-
ty rights in cross-border biomedicine e-commerce. Counterfeit products and piracy 
endanger consumers, harm reputable manufacturers, and erode stakeholder trust. 
Addressing these challenges demands coordinated efforts from governments, busi-
nesses, and society. 
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Discussion and Conclusion. Cross-border IP enforcement challenges in biomedi-
cine e-commerce necessitate a comprehensive approach to protect intellectual prop-
erty rights, combat counterfeiting, and address jurisdictional complexities effective-
ly. Collaborative efforts involving technology, data analytics, legal frameworks, and 
stakeholder engagement are crucial in mitigating the risks associated with intellectual 
property infringement in the global digital marketplace. Emphasizing robust enforce-
ment mechanisms and promoting legal harmonization are essential steps towards 
safeguarding innovation and ensuring a fair and secure environment for biomedicine 
e-commerce.
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Аннотация
Введение. Биомедицина стала частью электронной коммерции, где цифровые 
рынки играют существенную роль в распространении жизненно важных фарма-
цевтических препаратов, медицинских приборов и товаров здравоохранения. 
Слияние биомедицины и электронной коммерции создает проблемы в защите 
прав интеллектуальной собственности за пределами границ государств в свя-
зи с глобальным характером онлайн-операций. Платформы электронной ком-
мерции позволили биомедицинским компаниям выйти на мировой рынок, пре-
одолев географические границы, работая круглосуточно, облегчая онлайн-ре-
кламу, упрощая распространение продукции, предлагая персонализацию и 
используя анализ данных для понимания динамики рынка. Интеллектуальная 
собственность играет решающую роль в защите инноваций в биомедицине, сти-
мулировании инвестиций, сохранении конкурентных преимуществ, разрешении 
лицензионных соглашений, защите товарных знаков и привлечении местной 
поддержки. Поэтому автор анализирует трансграничную защиту интеллекту-
альной собственности в электронной торговле биомедицинскими товарами с 
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акцентом на различия в нормативной правовой базе, проблемы контрафакции 
и пиратства, а также определения юрисдикции требующих  сотрудничества в их 
решении заинтересованных сторон. 
Методы. Методы, использованные в данной статье, включают всесторонний 
обзор существующих международных механизмов защиты ИС с акцентом на 
их применение в секторе электронной торговли биомедицинскими товарами. 
В исследовании применяется междисциплинарный подход, анализируются пра-
вовые, технологические и нормативные проблемы на основе вторичных источ-
ников, включая международные договоры, национальные законы и научные 
исследования. Проводится сравнительный анализ для выявления пробелов в 
механизмах правоприменения в разных юрисдикциях. Кроме того, для иллю-
страции практических проблем и потенциальных решений рассматриваются 
современные примеры трансграничных нарушений ИС в электронной торговле 
биомедицинскими товарами. Политические рекомендации разрабатываются на 
основе синтеза знаний исходя из правовой, технологической и институциональ-
ной точек зрения с целью предложить усовершенствованные стратегии защиты 
прав в условиях глобализации.
Результаты исследования. Различия в нормативном правовом регулировании, 
несовпадающие процедуры правоприменения, проблемы юрисдикции и куль-
турные барьеры осложняют обеспечение соблюдения прав интеллектуальной 
собственности в трансграничной электронной торговле биомедицинскими това-
рами. Контрафактная продукция и пиратство ставят под угрозу потребителей, 
наносят ущерб авторитетным производителям и подрывают доверие заинтере-
сованных сторон.
Обсуждение и заключение. Задачи трансграничной защиты прав интеллекту-
альной собственности в электронной торговле биомедицинскими товарами тре-
буют комплексного подхода для защиты прав интеллектуальной собственности, 
борьбы с контрафактом и эффективного решения юрисдикционных сложно-
стей. Совместные усилия, включающие технологии, аналитику данных, право-
вую базу и взаимодействие с заинтересованными сторонами, имеют решаю-
щее значение для снижения рисков, связанных с нарушением прав интеллек-
туальной собственности на глобальном цифровом рынке. Упор на надежные 
механизмы правоприменения и содействие гармонизации законодательства 
являются важнейшими средствами защиты инноваций и обеспечения справед-
ливой и безопасной среды для электронной торговли биомедициной.

Ключевые слова: биомедицина, электронная коммерция, трансграничная 
защита интеллектуальной собственности, глобальный рынок, правовые во-
просы
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Introduction

B iomedicine has embraced the e-commerce world as the digital market is 
becoming substantial in the distribution and avail of life-saving pharmaceuti-
cals, medical devices, and healthcare products. The convergence of biomedi-
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cine and e-commerce is not only changing the landscape through which peo-
ple access and purchase healthcare products. It has also elicited the issue 
of intellectual property protection in a cross-border scenario. Today, the dig-
ital era has made it economical for transactions and clients to be conducted 
and obtained from various locations without the restrictions of geographical 
boundaries. 

Therefore, intellectual property rights (hereinafter – IPR) should be highly 
protected to save the fruits of innovative technologies, research discoveries, 
and proprietary information in the biomedicine industry. IPR not only creates 
a breeding ground for innovation and capital investment, but also provides a 
barrier that chokes the use, replication, or commercialization of biomedical 
products and inventions. 

This article seeks to bring out the challenges and counter challenges that 
are associated with the enforcement of IPR in biomedicine e-commerce. We will 
be addressing the complex issues involved in cross-border IPR enforcement in 
the active and dynamic e-commerce field from varying angles as possible to 
offer insight into the issues facing the industry and suggesting a way out. 

1. Understanding the Biomedicine E-Commerce Landscape
The biomedicine industry is a super critical sector encompassing the devel-
opment, production and distribution of medical products and services for the 
betterment of human health and well-being [1]. It covers: pharmaceuticals, 
medical devices, biotechnology, diagnostics, and health care services. Because 
the industry as a whole has recently been subject to major digital transforma-
tion opportunities seeking to exploit technological progress, leveraging chang-
es in consumer behavior, and merging of digital tools and platforms to drive 
rapid growth, particularly in the field of biomedicine in a much broader sense, 
biomedical e-commerce has given the industry a possibility to open up com-
pletely new sales channels, a global market place, and simply overarching op-
portunities. Biomedicine e-commerce has allowed companies to go beyond tra-
ditional selling points in drugstores or medical supply stores and sell directly 
to patients. Similar solutions apply to any sales channels such as health and 
dietary supplements stores offering a direct cause-driven approach to reach 
their target customers. Strengthened by digital e-commerce platforms, these 
business cases have been completely redefined as drug availability accuracy, 
promotion, and sales capabilities have all been shuffled out of proportion fa-
cilitating both their market value and sales availability. However, digital solu-
tions have also enabled new types of medical care solutions such as telemed-
icine, digital medicine monitoring tools, personalized medicine approaches, 
and solutions driven by artificial intelligence. All this further enhances devel-
opment opportunities and the ability to monetize processed data for compa-
nies. Biomedicine’s e-commerce development and digitalization has opened 
completely new opportunities and a much broader and more expansively de-
veloping field. On the other hand, however, it also causes many ‘evils’ in the 
field of intellectual property law. Business players are forced to protect the law 
from the development of their numerous innovations, brands, and from vul-
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nerability due to diverse regulations and extensive supply chains to the global 
market.

1.1. Importance of Intellectual Property in Protecting Innovations in Biomedicine
Intellectual property rights are essential in protecting developments in bio-

medicine. The following are reasons that illustrate the importance of intellec-
tual property in protecting biomedicine innovations: encouraging investment; 
protection of intellectual property through patents, copyrights, and trademarks 
gives mineralization organizations and research stakeholders the reason to in-
vest in research and developments; namely, owners have the exclusive rights 
to their inventions [2]. When investors have such rights, the findings of their 
research secure them returns, and they can recoup their investment costs. Es-
sentially, for any company to invest in a venture, they must examine how they 
will benefit from the investment. The exclusive rights maintain the competitive 
edge, as the original innovators will benefit from their creation and control the 
market. The third reason is for a competitive edge. As companies protect their 
research findings and inventions, other organizations cannot directly copy the 
research or product. Licensing agreements; mineralization organizations can 
share their research findings with other organizations, research stakeholders, 
or other institutions while maintaining supremacy. The fourth reason is for a 
competitive edge. The fifth is protecting one’s mark. The article illustrates the 
importance of having a unique mark because companies producing biomed-
icine products and services have distinguished products. Local’s support is 
essential for the development of the findings. They sell the patent findings at 
local markets, hence reducing the prevalence of counterfeit goods. For any bi-
omedicine company, these arguments are valid reasons to own an intellectual 
property right.

It would also be desirable to separately note and emphasize such objects of 
copyright, which play an important role in the field of biomedicine, as copy-
rights. The biomedical field protects various copyrighted items such as scienti
fic research, articles, monographs, software, visualizations of research results, 
medical graphs, charts, designs of medical equipment and devices, and certain 
medical techniques, procedures, and algorithms. These objects may be pro-
tected by copyright if they represent the result of original creativity. Protection 
of these objects helps to stimulate innovation, research and development, en-
sures that authors are entitled to remuneration for their work and encourages 
further creativity in the field of biomedicine.

1.2. E-commerce in Biomedicine: International Experience
In different countries of the world, e-commerce in biomedicine is regulated 

by a variety of legal acts reflecting the peculiarities of the legal system of each 
jurisdiction. Let us consider the experience of several countries:

1. USA: 
– The U.S. Health Insurance Portability and Accountability Act (HIPAA)1 sets 

standards for protecting the privacy and security of medical data in the digital 
environment.

1	 The Health Insurance Portability and Accountability Act (HIPAA), 1996.
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– The Federal Trade Commission (FTC) oversees compliance with e-com-
merce laws, including advertising and consumer protection regulations.

2. European Union:
– The General Data Protection Regulation (GDPR)2 is the primary tool for 

regulating the processing of personal data in the European Union, including 
medical data.

– The Medical Device Directive (MDR)3 and the Invitro Diagnostic Medical 
Device Directive (IVDR)4 set quality and safety standards for medical products 
and approve certification procedures.

3. Russia:
Russian legal doctrine addresses biomedicine issues through the prism of 

various legal and political aspects, including protection of patients’ rights, ethi-
cal norms in medicine, responsibility of medical professionals and regulation of 
medical activities. The main areas of study of these issues include:

1. Protection of patients’ rights: this aspect examines the legal mechanisms 
of ensuring patients’ rights to receive quality medical care, informed consent 
and confidentiality of medical information [3; 4]. The issues of accessibility of 
medical care and protection of interests of participants of medical procedures 
are also considered.

2. Ethical aspects in medicine: within the framework of the study of this di-
rection the questions of ethical norms and principles regulating the behavior 
of medical workers, as well as the relationship between doctor and patient are 
considered. Ethical aspects of biomedicine are important to ensure honesty, 
trust and professionalism in the medical field [5; 6].

3. Medical liability: legal doctrine analyzes the issues of medical profession-
als’ liability for errors, mistakes and violations of patients’ rights [7; 8]. The 
procedure of damages, disciplinary and criminal liability in case of violations of 
health care legislation is considered.

4. Regulation of medical technologies: in the modern world new technologies 
in medicine, such as telemedicine, the use of artificial intelligence, genetic en-
gineering and others, are actively developing. Legal doctrine explores the issues 
of regulation and control over the use of these technologies, considering ethical 
norms and patients’ rights [9; 10].

Thus, Russian legal doctrine considers the problems of biomedicine in vari-
ous aspects, which contributes to the formation of a balanced and effective le-
gal regulation in the field of health care and biomedicine.

In the Russian Federation, biomedical issues are regulated by a number of 
federal laws that cover various aspects of health care and medical activities.

2	 Regulation (EU) 2016/679, General Data Protection Regulation (GDPR).
3	 Regulation (EU) 2017/745 of the European Parliament and of the Council of 

5 April 2017 on medical devices, amending Directive 2001/83/EC, Regulation (EC) 
No. 178/2002 and Regulation (EC) No. 1223/2009 and repealing Council Directives 
90/385/EEC and 93/42/EEC.

4	 Regulation (EU) 2017/746 of the European Parliament and of the Council of 5 April 
2017 on in vitro diagnostic medical devices and repealing Directive 98/79/EC and 
Commission Decision 2010/227/EU.
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The Federal Law “On the Fundamentals of Citizens’ Health Protection in the 
Russian Federation”5 establishes the foundations of state policy in the field of 
citizens’ health protection, contains provisions on the rights and obligations of 
citizens in the field of health protection and promotion (Article 33), the basic 
rights and obligations of medical workers (Article 34) and the rights and obliga-
tions of patients (Article 35). It also regulates medical assistance, compulsory 
and voluntary health insurance, sanitary and epidemiological well-being of the 
population and other aspects of health care.

In addition, in this context, the Federal Law “On Protection of Citizens’ 
Health from Exposure to Ambient Tobacco Smoke and Consequences of Tobac-
co Consumption”6 is important; it establishes measures to protect citizens from 
exposure to tobacco smoke, including restrictions on smoking in public places, 
places of work, medical institutions and other places. It also regulates the man-
ufacture, labeling, advertising and sale of tobacco products (Article 10).

The Federal Law “On Circulation of Medicines”7 establishes the procedure 
for circulation of medicines on the territory of the Russian Federation. It regu-
lates the issues of clinical trials of medicines (Article 4) and their registration 
(Article 5). Also, it establishes the procedure for the use of new medical tech-
nologies (Article 52), the procedure for control over the quality of medicines and 
liability for violation of legislation in this area.

The above-mentioned laws and articles play an important role in ensuring 
an adequate level of healthcare quality, protecting the health of citizens and 
developing biomedical technologies in Russia. They are based on the principles 
of responsibility, professionalism and care for the health of citizens, which is a 
key element in modern medical care and biomedical development.

2. Cross-Border IP Enforcement Challenges
The challenge of cross-border protection of biomedical information systems 
is critical in today’s world where patient data is stored and transferred across 
different countries and jurisdictions. Here are some specific challenges and 
practical examples of IP protection in biomedicine from different jurisdic-
tions:

1. Protecting patients’ personal medical data is a major challenge. For 
example, the European Union has the General Data Protection Regulation  
(GDPR)8, which sets high privacy standards and requirements for the process-
ing of personal data in healthcare.

5	 Federal Law of 21 November 2011 No. 323-FZ “On the Fundamentals of Health 
Protection of Citizens in the Russian Federation”. Access from the legal reference 
system  “ConsultantPlus”.

6	 Federal Law of 23 February 2013 No. 15-FZ “On Protection of Citizens’ Health from 
Exposure to Ambient Tobacco Smoke and Consequences of Tobacco Consumption”. 
Access from the legal reference system  “ConsultantPlus”.

7	 Federal Law of 12 April 2010 No. 61-FZ “On Circulation of Medicines”. Access from 
the legal reference system  “ConsultantPlus”.

8	 Regulation (EU) 2016/679 (General Data Protection Regulation – GDPR).
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2. Cross-border transfers of healthcare data require security measures. 
For example, U.S. laws such as HIPAA (Health Insurance Portability and Ac-
countability Act)9 establish requirements to protect sensitive medical informa-
tion when data is transferred outside the country.

3. Another challenge is managing risk and compliance with different le-
gal requirements in different jurisdictions. For example, healthcare organiza-
tions must comply with different standards and certifications depending on the 
country in which they operate. 

4. It is equally important to provide technical security measures to protect 
IP from cyberattacks and data breaches. Examples include the use of data en-
cryption, multi-factor authentication, and regular security updates.

5. Adherence to international standards, such as ISO/IEC 2700110, helps 
to ensure a high level of data protection in cross-border health information sys-
tems.

These challenges and examples of protecting biomedical information sys-
tems emphasize the importance of international cooperation and compliance 
with data security legislation to ensure an appropriate level of protection and 
privacy of patients medical information. 

2.1. Legal and Regulatory Variations
One of the challenges when it comes to enforcing IP rights across borders 

is legal and regulatory variations among jurisdictions [11]. 
They can largely influence the effectiveness of IP enforcement in the bio-

medicine industry e-commerce. Among the concerns are:
Every country or a region has its own body of laws, regulation, and special 

judicial system that governs IP rights. Legal divergences are manifested in var-
ied legal standards applicable for IP protection enforcement. For example, the 
definition of IP infringement, its scope, and available remedies.

Enforcement of IP rights also greatly differs from one jurisdiction to anoth-
er. Across-border procedural differences include dissimilar court proceedings 
and requirements for evidence, availability of interim measures – injunctions. 
It is a challenge for biomedicine companies to protect their IP assets when they 
enter a foreign market.

It is often a challenge to decide on which court to appeal when filing an IP 
infringement claim. Among the difficult questions are where the infringement 
took place, where the infringement is located and which courts can have juris-
diction. It is a task to know that often requires a deep analysis of legal princi-
ples such as territoriality. 

Even though international treaties and agreements aim at harmonizing IP 
law, it is still a challenge. The harmonization of treaties can be flawed because 
of its poor implementation and interpretations. Such harmonization variations 
create legal uncertainties that make it complicated for companies that operate 
in multi-jurisdictions.

9	 The Health Insurance Portability and Accountability Act of 1996 (HIPAA).
10	 ISO/IEC 27001:2022, Information security, cybersecurity and privacy protection – 

Information security management systems.
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Cross-border IP enforcement is also influenced by cultural differences and 
language barriers. The most pronounced element in cross-border e-commerce 
that will impact IP enforcement is a language. Different nationalities speak 
different languages and the perception of one language by one could be really 
hard on another.

Also in connection with the discussion of the cross-border nature of in-
tellectual property, and its peculiarity, which is its “territorial” character, we 
should elaborate on this aspect. “Territorial character” of intellectual property 
refers to the principle that intellectual property rights (copyright, patent rights, 
trademark rights and others) are protected within a certain territory exclusively 
in accordance with the law of that territory [12]. This principle implies that in 
order to ensure the protection of one’s intellectual property rights, it is neces-
sary to comply with the laws of the particular country or region where the leg-
islation establishes the rules governing the use, protection and enforcement of 
intellectual property rights.

One of the key aspects of the discussion of the territorial nature of intel-
lectual property is related to the need to register intellectual property rights. 
Registration makes it possible to clearly define the legal status of authors, in-
ventors and right holders, and to establish their exclusive rights to works, in-
ventions or trademarks. This process also ensures that the rights of right hold-
ers can be effectively protected in the event of disputes or infringements [13].

Intellectual property registration provides owners with legal protection 
and exclusive rights for a specified period of time. Owners are able to control 
the use of their creative products and innovations, protect their interests from 
competitors and fraudsters, and benefit financially from the complex commer-
cialization of their intellectual assets.

However, in case of insufficient or absent registration of intellectual pro
perty rights in certain states, serious problems arise in ensuring effective pro-
tection of these rights. Unregistered trademarks, works of authorship or pat-
ents are vulnerable to infringement, copying or unlawful use without the ability 
to hold infringers accountable.

2.2. Challenges in Intellectual Property Infringement Detection and Preven-
tion

In the case of biomedicine, detecting and preventing IPR infringement in 
cross-border e-commerce is extraordinarily challenging. The problem is based 
on counterfeiters’ anonymity, quick adaptation, the distribution of many sourc-
es of counterfeits, and the extent of digital border sales [14]. Identifying fake 
items and the unapproved use of intellectual property requires technology for 
detection, data analytics, communication among all homeowners, and indus-
try-related organizations, customs employees, and maybe law enforcement 
agencies. Additionally, sometimes actions must obey laws of several states, 
making it even tougher to tackle the piracy in biomedicine e-commerce. A ro-
bust response built on high-tech enforcement, detection, and stakeholder col-
laboration.

Counterfeiting and Piracy
Counterfeit products and piracy have devastating consequences for the 

biomedicine sector that, in turn, impacts e-commerce on multiple fronts [15]. 
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Counterfeit pharmaceuticals, medical equipment, and health products endan-
ger consumers’ lives and health; in addition, they tarnish the name of reputa-
ble biomedicine manufacturers. Furthermore, piracy of original or confidential 
research, investments, and inventions harms the competitiveness of compa-
nies. The availability of fakes and illegally traded products on the web under-
mines customers’ and stakeholders’ loyalty and results in financial harm and 
legal actions against biomedicine businesses.

Jurisdictional Issues
Regarding jurisdictional problems in cross-border IP disputes in biomedi-

cine e-commerce, the challenges are due to the interdependence of internation-
al trade and digital commerce. In this sense, the following can be said: 

1) complexity determining jurisdiction in cross-border IP disputes, and 
2) challenges enforcing IP rights across multiple jurisdictions in biomedi-

cine e-commerce.
As for the first problem, it is necessary to consider the combination of sev-

eral factors that make the jurisdictional issue complex due to the multiformity 
of these factors. When an infringement occurs online, the determination of ju-
risdiction is even worse because the internet has no borders, and e-commerce 
platforms are often multinational. Therefore, it results in the fact that it is dif-
ficult for the parties to ascertain the period and the court where they can file 
the claim. This problem leads to an infringement in searching for a court (fo-
rum shopping), which delays prosecution and causes uncertainty over the out-
come [16]. If the second problem is considered, it is appropriate to mention that 
IP enforcement differs among nations. It is a material and procedural matter. 
Multilateral cooperation, clear legislation, and conflict resolution mechanisms 
can help solve such difficulties.

3. Solutions for Effective Cross-Border IP Enforcement
3.1. International Cooperation

International cooperation is essential for pushing back against cross-border 
IP infringement in the biomedicine e-commerce sector. Without the ability to 
share information, expertise, and resources, doing so effectively becomes al-
most impossible. This is because most intellectual property crimes will have 
already transcended one or more national borders [17]. In collaboration, coun-
tries will be able to better enforce their laws against IP infringement in other 
countries, expedite the legal process, and ensure that cross-border infringers 
can’t take advantage of judicial red tape.

Several successful international instruments show that international col-
laboration is beneficial in enforcing IP across the border. The World Intellectual 
Property Organization provides a stage on which States Members cooperate on 
IP matters, develop shared guidelines and best practices [18]. The WIPO Arbi-
tration and Mediation Center provide IP-specific alternative dispute resolution 
procedures to address international disputes more quickly. Among other com-
mercial agreements that affect IP is the Trade-Related Aspects of Intellectual 
Property Rights agreement within the World Trade Organization. TRIPS provi-
sions set the minimum standards for IP protection and enforcement and push 
the cooperating countries to adopt and adhere to similar laws [19].
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As with other aspects of international cooperation, there are also bilater-
al and regional agreements promoting cross-border IP enforcement. One of the 
examples is the European Union Intellectual Property Office, which cooperates 
with each of its IP counterparts across the European Union. Agencies combine 
their efforts in fighting counterfeiting and piracy, form joint enforcement teams 
and coordinate data sharing.

Several successful international instruments demonstrate that collabora-
tion and international friendship contribute to cross-border enforcement of IP. 
The World Intellectual Property Organization serves as a platform for coop-
erating States Members to develop shared IP protections and guidelines and 
even provides for shared best practices [20]. The WIPO Arbitration and Medi-
ation Center provides alternative dispute resolution specifically adapted to IP 
issues and allows for quicker solving of international disputes. The phenome-
non is also described by various commercial agreements that impact IP, which 
includes the Trade-Related Aspects of Intellectual Property Rights within the 
World Trade Organization. 

3.2. Technology and Tools
Additionally, technology is a critical contributor to increased enforcement 

of intellectual property rights in the sector of biomedicine e-commerce [21]. 
Due to the massive increase in online commerce, technology has been crucial 
in the monitoring, detection, and fighting against various forms of IP infringe-
ments. Notably, the various aspects of technology that are considered here in-
clude data analysis and monitoring technologies used to check and track the 
online platforms and marketplaces where IP infringements arise. Similar tech-
nologies are also used to analyze and identify counterfeit products and the un-
authorized distribution of trademarks. Secondly is the digital rights manage-
ment which is solutions designed to fasten the reaction of the rights holders 
through tracing digital work ownership distribution. Blockchain technology, as 
discussed earlier, is an IT tool used to improved traceability and verification of 
products to reinforce IP ownership security [22]. Artificial technology also plays 
a role in the sense of AI and Machine Learning automation capabilities, which 
help the companies to detect the patterns and anomalies in IP infringements 
and respond promptly. In the platform aspect, online monitoring and enforce-
ment also provide the status of IP infringement information in real time to allow 
timely respond. 

As mentioned earlier, IP provides a significant aspect in biomedicine e-com-
merce, as it promotes innovation and guarantees patient safety [23]. For this 
reason, thus, it is essential that specialized technology tools and solutions are 
used. 

4. Future Trends and Recommendations
4.1. Biomedicine E-Commerce Emerging Trends and Implications for IP En-

forcement 
The biomedicine e-commerce landscape is rapidly changing opportunities 
are driven by technology development, consumer tendencies, and market re
gulation modifications. In view of these changes, we need to outline and analyze 
current trends that underpin the dimensions in which biomedicine products 
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are purchased, sold, and distributed. This will help to outline the most likely 
challenges and opportunities concerning all aspects of enforcing intellectual 
property in our sector. 

1. Digital health platforms 
The online platforms and marketplaces specifically dedicated to solutions 

of digital health, telemedicine, and wearable healthcare devices are changing 
the world’s way of providing and accessing health services. Due to their con-
venience factor for consumers, one of the main problems for IP enforcement 
consists of their universality, being open to customers and suppliers from all 
over the world. 

2. Personalized medicine 
Genomics sequencing and personalized therapy advance demands for bi-

omedicine products tailored for each individual. Moreover, this trend becomes 
a suitable offer for diagnostics, which drives many practitioners to implement 
personalized solutions of products. These circumstances require stronger in-
tellectual protection because biomedicine firms and computers more and more 
rely on the data-based algorithms of AI permitting personalized treatments. 

3. The power of blockchain 
Blockchain integration is transforming the most critical sectors of the bio-

medicine industry, including supply chains and authentication, as well as data 
transferring. They provide opportunities to keep up with IP enforcement by re-
cording transactions and supply and dissemination history. 

4. Artificial intelligence and machine learning 
The demand for AI and machine learning algorithms and inventions in-

cludes pharmaceutical sciences, diagnostics, and individual therapy and diag-
nostics. AI more often migrates up to e-commerce articulating IP enforcement 

The use of new tools, such as blockchain and artificial intelligence, to pro-
tect infringed rights, including intellectual property, represents a significant 
opportunity to increase the effectiveness of control mechanisms and ensure 
reliable protection of rights holders’ rights. Let’s take a closer look at the chal-
lenges they can address:

1. Blockchain:
– Immutable record of information: Blockchain technology enables the cre-

ation of immutable records of data, helping to protect rights and prevent tam-
pering.

– Access and rights management: Blockchain can be used to implement 
smart contracts that control access to intellectual property and automate com-
pliance with legal agreements.

– Tracking the chain of title: Blockchain provides transparency and integ-
rity of the chain of title documents, which facilitates proof of ownership and 
authorship.

2. Artificial intelligence:
– Big Data Analytics: AI is capable of processing large amounts of data, 

identifying patterns of infringement and predicting possible threats to intellec-
tual property.

– Image Recognition: Machine vision and image processing technologies 
help identify and protect copyrights in graphic works.
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– Process automation: Artificial intelligence can automate processes for 
monitoring infringement, managing rights and protecting intellectual property 
data.

The effective application of blockchain and artificial intelligence in intellec-
tual property protection improves transparency, reduces the risks of infringe-
ment and conflict, and automates protection processes. These tools not only 
provide increased security for the legal interests of right holders, but also con-
tribute to the overall development of the intellectual property protection sys-
tem.

4.2. Recommendations on the Algorithm of Actions to Protect Intellectual 
Property Objects in Foreign Countries in the Field of Biomedical Technologies

In the modern world, the protection of intellectual property rights in 
cross-border electronic commerce is a complex and urgent problem that re-
quires a comprehensive approach and concerted action at the international le
vel. With the diversity of legal and regulatory systems in different countries, 
there are some complexities and challenges that may make it difficult to effec-
tively protect intellectual property rights abroad. In this context, it is particular-
ly important to develop and apply strategies and measures aimed at preventing 
infringements and ensuring effective protection of intellectual property owners’ 
rights. In order to ensure such protection, it is necessary to take into account 
the specificities of each jurisdiction and to act jointly at the international level. 
The following recommendations on the algorithm of actions for protection in fo
reign countries in the absence of a unified protection mechanism are presented, 
which can serve as a basis for the development of effective strategies to combat 
infringement of intellectual property rights in the international context.

In the context of protecting intellectual rights in the field of biomedical 
technologies, the following specific measures can be proposed:

1. Registration of patents: One of the key ways to protect intellectual rights 
in the field of biomedical technologies is to register patents for new inventions. 
This will eliminate the possibility of illegal copying and use of developments by 
others.

2. Confidentiality and non-disclosure of information: Confidential agree-
ments in the exchange of information and materials between partners, spe-
cialists and researchers will help to prevent leakage of intellectual content and 
unfair use of research results.

3. Adherence to international standards: It is important to follow interna-
tional intellectual property standards and regulations to ensure that biomedi-
cal developments are legally and safely protected.

4. Licensing of rights: In case it is necessary to use the intellectual deve
lopments of third parties, it is beneficial to enter into licensing agreements that 
define the terms and conditions of the permitted use and compensation for it.

5. State support and control: Interaction with state authorities to ensure 
control over the observance of intellectual property rights and support of inno-
vative developments in the field of biomedicine.

The application of these measures will create a more favorable environ-
ment for the development of biomedical technologies, ensuring their protection 
and promoting innovative development of this important field of science. 
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Conclusion
Intellectual property and its protection play a key role in today’s digital world, 
especially in the field of biomedicine and e-commerce. As the research analysis 
shows, the problems of cross-border protection of intellectual property rights 
in e-commerce of biomedical goods have many aspects that require attention 
and solutions.

In the context of Russia, it is important to note that the existing differences 
in legal regulation, enforcement procedures, problems of counterfeiting and pi-
racy, as well as jurisdictional complexities create additional challenges for the 
effective protection of intellectual property rights in cross-border e-commerce. 
The need for coordinated efforts on the part of government, business and soci-
ety becomes even more acute in light of such complex problems.

Consequently, high technology, stakeholder cooperation and enforcement 
of various legal frameworks are necessary to successfully overcome the chal-
lenges of intellectual property infringement. Only collaborative efforts involv-
ing technological innovation, data analytics, legislative development and active 
stakeholder engagement will effectively mitigate the risks associated with intel-
lectual property infringement in the global digital marketplace.

By emphasizing the importance of robust enforcement mechanisms and 
encouraging legislative harmonization, a significant step can be taken towards 
protecting innovation and ensuring a fair and safe environment for biomedical 
e-commerce. The implementation of comprehensive measures and joint efforts 
will be a crucial factor in successfully combating the challenges facing the bio-
medical e-commerce industry in today’s world.
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