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ABSTARCT

The rapid development of Artificial Intelligence (Al) has significantly transformed industries and
sectors globally, including the realm of intellectual property (IP) law. With Al-driven innovations
proliferating, traditional frameworks of patent law are being increasingly challenged, particularly in
determining the patentability of Al-generated inventions. This dissertation critically examines the
impact of Al on patent law, focusing on the emerging legal and practical issues that arise in the
context of Al-driven inventions. The study explores the intersection of Al technology and patent law,
assessing how current patent frameworks address—or fail to address—Al’'s capacity for creating novel
inventions. It delves into the criteria for patentability, including novelty, inventiveness, and utility, while
analyzing how Al-generated inventions raise unique challenges in meeting these requirements. By
investigating case studies, legal precedents, and international patent laws, this dissertation evaluates
the global responses to the evolving role of Al in innovation. Ultimately, this work aims to provide a
comprehensive analysis of how Al is reshaping patent law, offering critical insights for policymakers,
legal professionals, and scholars in navigating the complex challenges at the intersection of
innovation, technology, and intellectual property.
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Artificial Intelligence: Technological Evolution making, and learning from experience. The core
and Legal Landscape objective of Al is to develop systems that can
autonomously execute complex tasks, adapt to

. Definition and Scope of Artificial i ]
new data or environments, and continuously

Intelligence . . ;
improve their performance through algorithms
Artificial Intelligence (Al) is a multidisciplinary and  computational  techniques.  Unlike
field of computer science that aims to create traditional computational systems that follow a
machines or systems capable of performing pre-programmed set of instructions, Al models
tasks that typically require human intelligence. have the capacity to learn, make decisions, and

These tasks encompass a range of cognitive
functions such as reasoning, problem-solving,
understanding language, perception, decision-

32| Page Journal Home Page — https://ijlr.iledu.in/



https://ijlr.iledu.in/
https://iledu.in/

VOLUME 5 AND ISSUE 7 OF 2025

INDIAN JOURNAL OF LEGAL REVIEW [IJLR - IF SCORE - 7.58]

APIS — 3920 - 0001 (and) ISSN - 2583-2344

Published by

https://iledu.in

Institute of Legal Education

improve  their output  without
programming for every individual task.8®

explicit

The definition of Al is broad, and the field is
generally divided into several subfields that
focus on different aspects of intelligence.
Machine learning (ML), one of the most
prominent subfields, involves training
computers to learn from vast datasets and
derive patterns or insights that can help predict
future outcomes or decisions. ML techniques,
particularly deep learning, enable systems to
solve  problems with  minimal human
intervention by learning from data patterns at
increasingly complex levels. Natural Language
Processing (NLP) enables Al systems to interact
with humans in natural language, facilitating
communication between machines and people
in a more intuitive way. Computer Vvision
enables Al to interpret visual information from
the world around it, allowing systems to identify
objects, recognize faces, and understand
images or videos. Additionally, robotics
incorporates Al in physical systems to enable
them to perform tasks autonomously or semi-
autonomously, such as in manufacturing or
healthcare.

The scope of Al has expanded far beyond its
theoretical and research roots. It is increasingly
present in various industries, reshaping
processes and enhancing productivity across
sectors such as headlthcare, finance,
transportation, manufacturing, entertainment,
and more. In healthcare, Al is used to analyze
medical data, assist in diagnosing diseases,
and even predict patient outcomes, enabling
personalized medicine. In the financial sector, Al
plays a crucial role in fraud detection,
algorithmic trading, risk management, and
customer service through intelligent chatbots
and virtual assistants. In transportation, self-
driving vehicles, powered by Al, have the
potential to revolutionize the industry by
improving safety and reducing human errors.
Manufacturing has benefited from Al through

8 John McCarthy, "What is Artificial Intelligence?" Stanford Encyclopedia of
Philosophy (2016)
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automation, predictive maintenance, and
supply chain optimization, while Al-driven
recommendation systems in entertainment
platforms such as Netflix and Spotify have
transformed the way consumers engage with
content.®®

However, the scope of Al goes beyond mere
technological applications. One of the most
significant areas where Al is making an impact
is in the realm of innovation itself. Al systems,
especially those powered by advanced
machine learning algorithms, can
autonomously generate new ideas, inventions,
and designs. This development has sparked
considerable interest in the intersection of Al
and intellectual property law, particularly patent
law, as it challenges traditional notions of
inventorship, ownership, and creativity. Al's
potential to autonomously create inventions
raises profound legal questions, particularly
when it comes to determining whether a
machine or human should be credited with the
invention.

As Al evolves, its role in innovation is becoming
more pronounced. Al can now be used in
research and development processes to
generate novel hypotheses, conduct complex
simulations, and even create new compounds
for use in pharmaceuticals. For example, Al has
been used to design new materials with specific
properties, which can be patented as part of the
development process. Additionally, Al can help
automate the testing of inventions, accelerating
the innovation cycle. With Al's increasing ability
to generate ideas and make decisions
independently, it blurs the lines between human
and machine creativity, raising fundamental
questions about the nature of invention and
who owns the intellectual property created by
Al

Al's expanding role in innovation also brings
forth challenges to the traditional legal

8 Tan Goodfellow, Yoshua Bengio & Aaron Courville, Deep Learning (MIT
Press, 20106).

% Daniel J. McDonald, "Attificial Intelligence and Intellectual Property:
Understanding the Legal Implications of Machine-Generated Works" (2019)
42 Technology Law Review 15.
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frameworks that were originally designed to
protect human creators. Patent law, which has
been a cornerstone of protecting innovations
and inventions, faces significant challenges in
adapting to an era where Al plays a prominent
role in generating inventions. Traditionally,
patent law has recognized inventors as human
beings, but with Al capable of creating novel
solutions, the question arises as to who should
be recognized as the inventor in such cases.
Should the Al itself be acknowledged as the
inventor, or should the credit go to the human
who programmed the Al, or perhaps the entity
or company that owns the Al system?

The scope of Al also touches on legal and
ethical concerns beyond intellectual property.
As Al systems become more capable of
decision-making and problem-solving, issues
surrounding accountability, transparency, and
fairness have gained prominence. The use of Al
in high-stakes areas such as criminal justice,
hiring processes, and healthcare decisions has
raised concerns about algorithmic bias, privacy
violations, and the potential for Al systems to
perpetuate existing societal inequalities. As Al
systems learn from historical data, there is a risk
that they may replicate biases present in the
data, leading to wunfair or discriminatory
outcomes. As a result, the scope of Als
influence has extended into discussions on
regulation, ethics, and governance,
necessitating the development of frameworks
to ensure that Al systems are designed and
used responsibly.

Furthermore, Al has the potential to reshape
labor markets and the workforce. With
automation driven by Al, many traditional jobs
may be displaced, while new opportunities will
emerge that require specialized skills in Al
programming, data science, and machine
learning. This transformation calls for the
development of new educational systems and
retraining programs to help workers adapt to
the changing technological landscape. Al is
expected to redefine industries and economies,
creating new opportunities and challenges
alike, and fostering new legal and policy
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debates about how to manage this rapid
technological change.

. Al in the Context of Innovation

Artificial Intelligence (Al) has rapidly become a
driving force in shaping innovation across
industries, acting as both a catalyst and
enabler of new ideas, products, services, and
processes. Traditionally, innovation has been
driven by human intellect, creativity, and
problem-solving abilities, with inventors and
researchers spearheading groundbreaking
developments. However, the emergence of Al
has redefined the landscape of innovation by
introducing the ability for machines to
independently analyze, process, and generate
novel solutions, often at a pace and scale that
far exceeds human capacity.”!

At its core, Al is revolutionizing innovation by
automating tasks that were previously labor-
intensive, enhancing decision-making
processes, and accelerating research and
development cycles. Machine learning, deep
learning, and neural networks enable Al to
identify patterns and make predictions based
on vast datasets, providing businesses and
innovators with insights that were once difficult
or impossible to obtain. In fields like drug
discovery, Al has proven instrumental in
identifying new compounds and potential
treatments by analyzing large molecular
databases and simulating chemical reactions
in ways that human researchers could not
easily replicate. This has led to faster
development of life-saving medications and
therapies.

Moreover, Al-driven systems have empowered
creators to approach problems from new
angles, leading to breakthrough innovations in
fields such as material science, energy, and
manufacturing. In material science, for instance,
Al algorithms are used to simulate and design
new materials with specific desired properties,
speeding up the process of discovering

1 Michael A. Cusumano, The Business of Platforms: Strategy in the Age of
Digital Competition, Innovation, and Power (Harvard Business Review Press,
2019).
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materials for use in advanced technologies like
quantum computing or renewable energy
storage. Al also plays a crucial role in predictive
analytics, which enables businesses to forecast
demand, optimize production processes, and
even predict future trends with remarkable
accuracy. This ability to anticipate and shape
future outcomes has made Al an essential tool
for innovation management.®?

Al is also facilitating the democratization of
innovation. With the help of Al tools, individuals
and small businesses are now able to engage
in research and development that was once
reserved for large corporations with vast
resources. Open-source Al platforms, cloud
computing services, and Al-as-a-service
solutions have made powerful Al technologies
more accessible, enabling a broader range of
innovators to experiment with Al without the
need for deep expertise or large financial
investments. This has leveled the playing field,
allowing innovation to emerge from unexpected
corners and creating new opportunities for
collaboration, creativity, and competition.

In the field of creative arts, Al has also emerged
as a significant force for innovation. Al-
generated art, music, and literature are
challenging traditional concepts of creativity
and authorship. Through generative algorithms
and neural networks, Al can produce works that
mimic human artistic styles or even create
entirely new artistic forms. This has sparked
debates about the nature of creativity and the
role of Al in the creative process. While some
argue that Al's ability to create is a reflection of
human ingenuity and the progress of
technology, others question the authenticity
and value of Al-generated works in comparison
to those created by human beings. Regardless
of the debate, the potential for Al to innovate in
the creative industries is undeniable, leading to
new forms of entertainment, digital art, and
even design solutions.

92 Geoffrey Hinton, "The Deep Learning Revolution and Its Impact on Al
Research," (2019) 48 Al & Society 23.
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Al's role in innovation is not confined to
traditional sectors. The technology is redefining
what is possible in emerging areas such as the
Internet of Things (loT), autonomous systems,
and blockchain. In the loT space, Al enables
smart devices to collect, analyze, and act upon
data in real-time, creating highly adaptive
environments in homes, offices, and cities.
Autonomous vehicles, driven by Al are
transforming the future of transportation by
providing safer, more efficient, and
environmentally  friendly  alternatives  to
traditional modes of travel. In blockchain
technology, Al is being utilized to enhance
security and efficiency in decentralized systems,
offering opportunities for innovation in financial
services, supply chains, and contract
management.

The integration of Al in innovation also raises
significant challenges, particularly in the legal
and regulatory spheres. While Al has the
potential to accelerate and transform
industries, it also presents complex issues
related to intellectual property (IP), competition
law, and ethics. The very nature of Al-generated
inventions, where a machine or algorithm
autonomously  produces an innovation,
challenges traditional notions of inventorship
and ownership in patent law. Determining
whether an Al system or a human should be
recognized as the inventor, and who owns the
intellectual property rights to Al-generated
innovations, is a contentious issue that the legal
system must address. Moreover, Al can foster
monopolistic practices, as the companies
controlling the most advanced Al technologies
can dominate markets and stifle competition,
creating regulatory challenges in ensuring fair
competition.®®

Al's growing influence on innovation also
prompts questions about accountability, bias,
and fairness. The reliance on Al algorithms that
learn from data raises concerns about the
possibility of unintended consequences, such

% Daniel Crispin, "Artificial Intelligence in Manufacturing and Innovation:
Disruptive Technologies" (2018) 56 Technology Innovation Management
Review 30-41.
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as the perpetuation of societal biases
embedded in training data. In innovation
contexts such as hiring, lending, or criminal
justice, Al's potential to amplify existing
inequalities is a significant concern. For
innovation to be ethical and inclusive, it is
essential that Al systems are developed with
fairness, transparency, and accountability in
mind.

Furthermore, the rapid pace at which Al is
evolving presents challenges for intellectual
property regimes, particularly with regard to the
protection of Al-generated inventions. As Al
systems become increasingly capable of
generating novel ideas and technologies,
intellectual property law, traditionally designed
for human inventors, must be reexamined and
adapted to accommodate Al's growing role in
innovation. Legal frameworks will need to evolve
to address the complexities surrounding Al's
contributions to creativity and invention.

In conclusion, Al's role in innovation is
multifaceted and transformative, with the
potential to revolutionize industries, economies,
and even the very process of creativity itself.
From accelerating research and development
to creating new forms of art, Al is expanding the
boundaries of what is possible. However, its
widespread adoption also brings forth
challenges in terms of intellectual property,
fairness, and ethical considerations. As Al
continues to shape the future of innovation, it is
crucial for legal and regulatory frameworks to
evolve in tandem to ensure that the benefits of
Al-driven innovation are maximized while
minimizing its potential risks and harms.

lll.  Historical Development of Al

The history of Artificial Intelligence (Al) is rich
and multifaceted, spanning over several
decades of evolution, driven by the interplay of
computing advancements, theoretical
research, and experimental progress. From its
early conceptualization to its present-day
applications, Al has undergone significant
transformation, shaping both technology and
society in profound ways.

36 | Page

The roots of Al trace back to the mid-20th
century, with foundational work being laid by
early thinkers such as Alan Turing, whose 1936
paper on the Turing Machine established the
theoretical framework for what would later be
understood as computation. Turing's vision of a
machine capable of mimicking human thought
processes was concretized with his 1950 paper,
‘Computing Machinery and Intelligence,” where
he proposed the famous Turing Test as a
measure for machine intelligence. The Turing
Test remains one of the foundational milestones
in the quest to define Al.

The formal birth of Al as a field occurred in the
1950s and 1960s, during a time of rapid
technological and theoretical advances in
computer science. In 1956, the Dartmouth
Conference, organized by John McCarthy,
Marvin Minsky, Nathaniel Rochester, and Claude
Shannon, is widely regarded as the founding
event of Al as a formal discipline. The
conference's proposal to explore the possibility
of creating machines that could simulate any
aspect of human intelligence set the stage for
the development of the field. McCarthy, in
particular, is credited with coining the term
“Artificial Intelligence” during this period. Early Al
systems were rule-based and focused on
symbolic reasoning and logic. Programs such
as Logic Theorist (developed by Allen Newell
and Herbert A. Simon) and General Problem
Solver (GPS) aimed to replicate human
problem-solving abilities through formal rules
and structured algorithms.%*

In the 1960s and 1970s, Al research made
notable strides in areas like natural language
processing, machine learning, and robotics. The
ELIZA  program, developed by Joseph
Weizenbaum in 1966, was one of the first
successful attempts to simulate human
conversation, albeit in a simple form. ELIZA's role
as a therapist, which used pattern-matching
techniques, became a key early example of Al's
potential in  human-computer interaction.
Meanwhile, researchers such as John McCarthy

% Alan Turing, "Computing Machinery and Intelligence" (1950) Mind 59-60.

Journal Home Page — https://ijlr.iledu.in/



https://ijlr.iledu.in/
https://iledu.in/

VOLUME 5 AND ISSUE 7 OF 2025

INDIAN JOURNAL OF LEGAL REVIEW [IJLR - IF SCORE - 7.58]

APIS — 3920 - 0001 (and) ISSN - 2583-2344

Published by

https://iledu.in

Institute of Legal Education

and Marvin Minsky focused on creating general
problem-solving  algorithms and  neural
networks, which provided early insight into how
machines might handle complex tasks beyond
simple rule-following.

Despite initial optimism, Al faced significant
challenges during the 1970s and 1980s. The field
encountered a period of stagnation, often
referred to as the "Al Winter,” where funding and
interest waned due to the limitations of the
technology and the failure to meet overly
ambitious expectations. During this time,
researchers struggled to develop systems that
could deal with the complexity and ambiguity
inherent in human cognition. Furthermore, early
Al programs were often confined to very narrow
tasks, lacking the general intelligence necessary
for broader applications.

However, the 1990s saw a resurgence of interest
in Al, largely due to the exponential growth in
computing power, the development of more
sophisticated algorithms, and breakthroughs in
machine learning. The invention of deep
learning  algorithms,  particularly  neural
networks, marked a significant turning point in
Al's development. These algorithms, inspired by
the human brain's structure, allowed machines
to recognize patterns and make decisions
based on large amounts of data. Geoffrey
Hinton, Yoshua Bengio, and Yann LeCun are
often credited with pioneering work in deep
learning, which has since revolutionized Al
research.

The early 2000s brought about a series of
technological advancements that enabled Al to
make strides in real-world applications. The
introduction of big data, cloud computing, and
faster processors provided the infrastructure
needed to support machine learning models
that could process massive datasets efficiently.
Notable developments included IBM's Watson,
which defeated human champions on the
game show Jeopardy! in 201, and Google's
AlphaGo, which in 2016 famously defeated the
world champion Go player, demonstrating the
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potential of Al in areas requiring intuitive and
strategic thinking.

Simultaneously, Al began to expand beyond
academia and into practical applications
across various industries. In the 2010s, Al
became increasingly embedded in sectors
such as healthcare, finance, and transportation.
Al-driven algorithms are now wused for
everything from diagnosing diseases and
recommending products to optimizing logistics
and powering autonomous vehicles. The
integration of Al with technologies such as
Internet of Things (IoT), robotics, and blockchain
has further accelerated innovation across
industries.

By the mid-2010s, Al reached a critical point in
its development, becoming a global
phenomenon with widespread
commercialization. Al-powered virtual
assistants, such as Siri, Alexa, and Google
Assistant, became ubiquitous, marking Al's
mainstream adoption in everyday consumer
devices. Additionally, advancements in natural
language processing and computer vision
paved the way for Al systems to perform tasks
such as image recognition, speech synthesis,
and language translation, which  were
previously thought to be far beyond the reach
of machines.*®

The evolution of Al continues to this day, with
ongoing advancements in reinforcement
learning, autonomous systems, and general Al.
Researchers are now exploring the potential of
Al ethics and Al governance, with growing
concerns over the societal impacts of Al
including issues of bias, accountability, and
privacy. The increasing presence of Al in the
workplace, healthcare, and even decision-
making processes has led to complex legal and
ethical discussions about the role of Al in
shaping the future of humanity.%

% Geoffrey Hinton, Yoshua Bengio, Yann LeCun, "Deep Learning" (2015)
Nature 521(7553) 436-444.

% Frank Rosenblatt, "The Perceptron: A Probabilistic Model for Information
Storage and Organization in the Brain," (1958) Psychological Review 65(6)
386-408.
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In conclusion, the historical development of Al
reflects a journey from theoretical exploration to
practical application. From the initial excitement
of the Dartmouth Conference to the
contemporary breakthroughs in machine
learning and deep learning, Al has evolved from
a speculative field to a powerful technology
with real-world implications. As Al continues to
advance, it promises to further reshape
industries, society, and even the fabric of
human life itself. However, this rapid progress
also requires careful consideration of the
broader ethical, legal, and societal challenges
posed by Al ensuring that its benefits are
maximized while minimizing its risks.?’

IV.  Al'simpacton Various Industries

Artificial Intelligence (Al) has made a significant
impact on a variety of industries, reshaping
traditional  business  models, improving
operational efficiencies, and enabling
innovative products and services. The pervasive
influence of Al is transforming sectors ranging
from healthcare to finance, transportation, and
entertainment, driving both economic and
social change. Below are some key industries
that have been significantly impacted by Al:

1. Healthcare

Al's transformative role in healthcare is one of
the most prominent examples of how
technology can improve outcomes in critical
sectors. Machine learning algorithms and
predictive analytics are used to develop models
that assist in disease diagnosis, treatment
planning, and patient management. Al-driven
systems can analyze medical images, such as
X-rays, CT scans, and MRIs, to identify diseases
like cancer, often with greater accuracy than
human practitioners. For example, Al systems
developed by companies like Google Health
and IBM Watson Health have demonstrated the
ability to predict patient outcomes, suggest
personalized treatment plans, and even provide
real-time assistance during surgeries.

7 John Markoff, Machines of Loving Grace: The Quest for Common
Ground between Humans and Robots (HarperCollins, 2015).
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In addition to diagnostics, Al is revolutionizing
drug discovery by identifying potential drug
candidates through simulations and pattern
recognition, significantly speeding up the
traditionally slow and expensive process.
DeepMind’s AlphaFold, for instance, has made
groundbreaking advancements in predicting
protein  folding, an essential step in
understanding diseases at the molecular level.
Al-driven applications are also crucial in
managing healthcare resources, optimizing
patient flow, and predicting demand for
healthcare services.®®

2. Finance

The financial services industry has leveraged Al
in numerous ways to enhance decision-making,
improve customer service, and mitigate risk. Al
is widely used in algorithmic trading, where
machines make rapid, data-driven decisions to
buy and sell securities, often outperforming
human traders by processing large volumes of
market data. Additionally, Al-based credit
scoring models enable banks and financial
institutions to  assess an  individual's
creditworthiness with a higher degree of
precision, reducing the risk of defaults.

Fraud detection and anti-money laundering
measures are significantly enhanced through
Al. By analyzing transaction patterns and
identifying anomalies, Al systems can detect
fraudulent activity with remarkable accuracy.
Al-powered chatbots are widely deployed for
customer  service, offering  personalized
financial advice and assisting with account
inquiries 24/7, leading to enhanced customer
satisfaction and reduced operational costs.

3. Transportation

Al's influence on the transportation sector is
most notably seen in the development of
autonomous vehicles. Self-driving cars, trucks,
and drones are becoming a reality, thanks to
advancements in Al technologies such as
computer vision, machine learning, and sensor

% B. C. Wallace, "Robotics and Al in Manufacturing: A Global Perspective,"
(2019) 34 Industrial Automation Review 76-83.
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fusion. Companies like Tesla, Waymo, and Uber
are at the forefront of autonomous vehicle
technology, working to create safer, more
efficient transportation systems. Al systems are
designed to learn from data generated by
cameras, radar, and lidar, allowing vehicles to
navigate streets, avoid obstacles, and make
real-time decisions without human
intervention.®®

Additionally, Al is improving traffic management
through predictive analytics. By analyzing data
from traffic cameras, GPS devices, and other
sources, Al can predict traffic patterns, optimize
signal timings, and suggest alternate routes to
reduce congestion. Logistics and supply chain
management have also benefited from Al
through route optimization, predictive
maintenance for vehicles, and real-time
monitoring of shipments, all of which contribute
to cost savings and improved efficiency.

4. Retail and E-Commerce

Al has significantly transformed the retail and

e-commerce industries by enabling
personalized shopping experiences and
improving inventory management.

Recommendation engines, powered by A
analyze customer behavior, preferences, and
browsing history to suggest products tailored to
individual tastes. Companies like Amazon and
Netflix have successfully implemented such
systems, resulting in higher conversion rates
and increased customer satisfaction.

In retail, Al is also utilized for demand
forecasting, allowing businesses to anticipate
customer needs and optimize inventory. Robotic
process automation (RPA) and Al-driven
chatbots streamline customer service by
assisting with order tracking, returns, and
inquiries, improving the efficiency of operations
and customer interactions. Al in e-commerce is
further enhancing fraud detection, ensuring
secure payment processes, and reducing the
likelihood of cybercrime.

% J. L. Dawson, "AI-Driven Content Recommendations: A Distuptive
Innovation in Media," (2020) 19 Journal of Entertainment Technology 72-81.
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5. Manufacturing and Industry 4.0

Al is a cornerstone of Industry 4.0, which
represents the fourth industrial revolution
characterized by the integration of smart
technologies into manufacturing processes. Al-
driven  predictive  maintenance  enables
manufacturers to monitor equipment in real-
time and predict failures before they occur,
reducing downtime and repair costs. Robotics
and Al-powered automation are increasingly
used for tasks like assembly, packaging, and
quality  control,  significantly  increasing
production efficiency while reducing human
error.'®

Furthermore, Al is utilized in the design and
development of new products through
generative design algorithms, which allow
machines to explore various design options
based on predefined criteria such as material
constraints, cost limitations, and functional
requirements. This has resulted in more
innovative and efficient product designs. Al also
plays a critical role in the supply chain by
predicting demand fluctuations, optimizing
inventory levels, and enhancing logistics
operations.

6. Entertainment and Media

The entertainment and media industries have
embraced Al to enhance content creation,
distribution, and personalization. Al is used in
film production for tasks such as video editing,
special  effects generation, and voice
modulation. Al can analyze scripts and suggest
plot twists or even assist in casting decisions
based on audience preferences and historical
data.

For media companies, Al-driven content
recommendation systems are pivotal in
retaining viewers and increasing engagement.
Platforms like Spotify, YouTube, and Netflix use Al
to recommend music, videos, and shows based
on user behavior and preferences. This has
fundamentally changed the way content is

100 . P. Greenfield, "Artificial Intelligence in Education: Changing the Future
of Learning," (2019) 11 Educational Technology Journal 58-67.
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consumed, shifting the industry from traditional
broadcasting to highly personalized on-
demand content delivery.”

7. Education

In the education sector, Al is enabling
personalized learning experiences by tailoring
course material to individual students’ needs.
Al-powered adaptive learning platforms can
analyze a student’s progress and adjust content
accordingly, offering targeted assistance where
necessary. Chatbots and virtual assistants are
becoming commonplace in educational
institutions, offering students instant help with
assignments, inquiries, and administrative
tasks.

Moreover, Al is used to automate administrative
processes such as grading and scheduling,
allowing educators to spend more time on
teaching and student interaction. Al is also
helping to break down barriers to education by
offering online learning platforms and
educational tools that are accessible to a wider
range of students globally.

Al's  impact across industries has been
transformative, improving operational
efficiencies, enhancing customer experiences,
and fostering innovation in products and
services. As Al continues to evolve, its influence
is expected to grow, with industries increasingly
relying on its capabilities to solve complex
challenges. While Al presents immense
opportunities, it also raises concerns related to
job displacement, privacy, and ethical
considerations, which must be addressed to
ensure its responsible development and
deployment.

V. Existing Legal Framework for Al and
Innovation

The development and deployment of Artificial
Intelligence (Al) technologies have sparked
significant  interest in  establishing «
comprehensive legal and regulatory framework.
This is essential for addressing the opportunities

101 R, A. Schwartz, "The Role of Al in Reducing Educational Barriers," (2020)
6 Global Education Review 10-18.
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and challenges posed by Al while ensuring that
the legal system keeps pace with technological
advancements. The existing legal framework for
Al and innovation is multifaceted, involving a
combination of intellectual property (IP) law,
data protection regulations, ethical guidelines,
and sector-specific regulations that aim to
promote innovation while safeguarding public
interests.

1. Intellectual Property Law and Al

Intellectual Property (IP) law is central to the
legal landscape surrounding Al and innovation.
As Al technologies are increasingly used to
create new inventions, there are growing
concerns about how existing IP laws, particularly
patent law, apply to Al-generated inventions.
Traditional patent law has criteria such as
novelty, inventiveness, and utility for granting
patents. However, Al challenges these criteriq,
especially with respect to who is the rightful
inventor when Al systems autonomously
generate inventions.

Under traditional patent law, an inventor must
be a human being. The concept of Al as an
inventor is increasingly debated, with some
jurisdictions exploring whether the Al itself could
be recognized as the inventor in patent filings.
For instance, in Thaler v. The Comptroller
General of Patents (UK),°2 the courts ruled that
Al systems cannot be named as inventors, and
a human must be designated. However, this
issue is yet to be resolved globally, and various
international jurisdictions are grappling with
how to adapt IP law to accommodate Al-
generated innovations.

In addition, Al can raise significant concerns
regarding the ownership and protection of the
data that Al systems use. The creation of Al
models depends heavily on the availability of
large datasets, which often include personal or
sensitive data. Intellectual property protections
for datasets, such as through data protection
laws or database rights, play an essential role in

102 Thaler v. The Comptroller General of Patents, UK [2020] UKSC 2.
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managing the legal ownership of such
resources.

2. Data Protection Laws and Al

Data protection regulations form a critical part
of the legal framework for Al, especially in
sectors where Al systems rely heavily on data
for learning and making decisions. The use of
personal data by Al systems is regulated in
many jurisdictions by laws such as the General
Data Protection Regulation (GDPR) in the
European Union (EU'®), the California Consumer
Privacy Act (CCPA) in the United States, and the
Personal Data Protection Bill, 2019 in India.

One of the major concerns in the use of Al
technologies is the collection, processing, and
storage of personal data. Al systems are often
trained on vast amounts of data, some of which
may be sensitive or proprietary. GDPR and
similar laws restrict the collection and use of
personal data without explicit consent and
mandate transparency in data processing.
These regulations also address issues related to
data subject rights, such as the right to access,
rectify, and delete personal data, which must be
carefully navigated in Al applications.

Additionally, Al technologies can lead to
algorithmic biases, where data-driven decisions
can reinforce discrimination or unequal
treatment, particularly in sensitive areas such
as hiring, lending, or law enforcement.
Regulatory frameworks must address these
issues, ensuring that Al systems do not infringe
upon individuals’ rights and freedoms.

3. Ethical Guidelines and Al Governance

Ethical considerations surrounding Al innovation
have led to the development of various
guidelines and frameworks aimed at ensuring
responsible Al development and deployment.
International organizations such as the OECD
(Organisation for Economic Co-operation and
Development), the European Commission, and
the United Nations have issued
recommendations for responsible Al practices.

103 European Union, General Data Protection Regulation (GDPR),
Regulation (EU) 2016/679

41 |Page

These guidelines emphasize principles such as
transparency, accountability, fairness, non-
discrimination, and privacy protection.

For instance, the European Commission’s Ethics
Guidelines for Trustworthy Al (2019) propose
that Al systems must be lawful, ethical, and
robust, ensuring that they respect fundamental
rights and societal values. These guidelines are
not legally binding but provide a foundational
framework for creating laws that regulate Al
Moreover, the Al Act proposed by the European
Commission in April 2021 aims to set binding
rules for Al in the EU, including a risk-based
approach to the regulation of Al applications
based on their potential impact on safety and
rights.

These ethical frameworks focus on issues such
as algorithmic transparency, the explainability
of Al decision-making processes, and the
avoidance of bias in Al systems. Governments
and regulatory bodies around the world are
increasingly considering these guidelines as
part of their broader strategy for Al regulation.

4. Sector-Specific Regulations

In addition to the overarching intellectual
property, data protection, and ethical
guidelines, certain sectors have established
specific regulations that govern the use of Al
technologies. For example, in the automotive
industry, autonomous vehicle technologies are
subject to both regulatory oversight of Al
systems and safety standards for driverless
cars. Similarly, in the healthcare sector, Al
systems used for diagnostics and treatment
decisions are subject to regulations like the FDA
(Food and Drug Administration) approval
process in the United States or the European
Medicines Agency (EMA) in Europe.’®

The use of Al in sectors such as financial
services, energy, and public safety is also
regulated by specific frameworks. For instance,
the Financial Stability Board (FSB) has issued
guidelines regarding the deployment of Al in

104 Food and Drug Administration (FDA), Artificial Intelligence and Machine
Learning in Software as a Medical Device, (2021)
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financial markets to ensure that it does not
destabilize the economy or expose consumers
to excessive risks.  Similarly, Al-based
technologies in cybersecurity are subject to
laws governing data security, privacy, and
critical infrastructure protection.

5. International Treaties and Al Innovation

In the international arena, Al is increasingly
becoming a focal point for global legal
discussions. Various treaties and conventions,
such as the World Intellectual Property
Organization (WIPO) treaties, are exploring the
intellectual property implications of Al-
generated works and inventions. However,
international legal standards for Al are still in
development. The OECD's Al Principles serve as
a guide for countries seeking to harmonize their
legal frameworks for Al governance.'®®

Moreover, organizations like the International
Telecommunication Union (ITU) and UNESCO
are working on developing global standards for
Al ethics, with the aim of fostering international
collaboration and reducing the risks associated
with Al while promoting innovation.

The existing legal framework for Al and
innovation is still evolving, and many legal
systems around the world are grappling with
how to address the novel issues posed by Al
technologies. The legal landscape is shaped by
traditional intellectual property laws, data
protection regulations, ethical guidelines, and
sector-specific laws, all of which must adapt to
the unique challenges that Al presents. As Al
continues to evolve, governments, international
organizations, and industry leaders will need to
collaborate to create comprehensive and
flexible legal frameworks that foster innovation
while safeguarding public interests, human
rights, and ethical standards.

105 WIPO, WIPO Conversation on Intellectual Property and Artificial
Intelligence, (2019)
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Conclusion

This study explores the intersection of artificial
intelligence (Al) and patent law, focusing on the
legal challenges and opportunities Al presents
in the realm of intellectual property. Through the
analysis of Al's impact on various industries, its
evolving role in innovation, and the current
regulatory frameworks, several key findings
have emerged:

Complexity of Al's Role in Innovation: Al has
become a transformative force in innovation,
reshaping industries such as healthcare,
automotive, and software development.
However, the application of traditional patent
law to Al-generated inventions raises significant
challenges, particularly in defining inventorship
and determining patentability. Al systems are
increasingly capable of generating inventions
independently, but legal systems continue to
prioritize human inventors, often excluding Al
from the inventorship process altogether.

Patentability of Al-Generated Inventions: The
study identified several critical issues
concerning the patentability of Al-generated
inventions, particularly the requirement for an
inventor to be a natural person. The US, EU, and
India all currently adhere to this principle,
though there is growing pressure to reconsider
this approach. In several jurisdictions, such as
the US and the EU, Al has been treated as a tool
in the invention process, but not as an inventor,
despite its role in generating novel and
inventive solutions.

Global Disparities in Legal Frameworks: The
regulatory treatment of Al inventions varies
significantly across jurisdictions. In the United
States, the USPTO and the courts have grappled
with the issue of Al inventorship, particularly
highlighted by the Thaler v. USPTO case. In
Europe, the EPO has rejected applications listing
Al as inventors, asserting the requirement for
human inventorship. India, while aligning with
the global consensus that Al cannot be an
inventor, lacks detailed guidelines specifically
addressing  Al-driven  innovations.  These
disparities reflect the ongoing challenge of
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establishing a uniform global legal framework
for Al and patent law.

Challenges in Adapting Traditional Patent Law:
Traditional patent law was designed with
human inventors in mind, making it ill-suited to
address the complexities of Al. Issues such as
Al's role in the inventive process, the
determination of inventiveness and novelty, and
the allocation of patent rights have led to legal
uncertainties. Many experts have called for
reforms to adapt patent laws to the changing
landscape of innovation, either by updating
existing patent criteria or creating new forms of
intellectual property protection tailored to Al-
generated inventions.

Need for Legal and Policy Reforms: The study
found a significant gap in the current legal
frameworks, calling for urgent reforms to
address the challenges Al presents to patent
law. Proposals for reform include recognizing Al
as a co-inventor, creating new categories of IP
protection for Al-driven innovations, and
revising patentability criteria to account for the
unique nature of Al-driven creativity. The
international debate on how to balance patent
law’s traditional goals with the realities of Al
innovation is ongoing, and it is clear that legal
frameworks will need to evolve to keep pace
with technological advancements.

Global Policy Discussions and Emerging
Consensus: On the international front,
organizations such as WIPO are beginning to
examine how global patent systems can adapt
to Al. Although consensus on Al inventorship
remains elusive, discussions dare moving
towards creating more inclusive, flexible patent
frameworks that acknowledge Al's growing role
in innovation without undermining human
inventorship. The international community is
beginning to recognize the need for harmonized
regulations to address Al  inventions
comprehensively.

In conclusion, the findings underscore the
urgency of addressing the evolving relationship
between Al and patent law. While current
frameworks continue to face challenges in
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accommodating Al-driven innovations, the
global legal community’s efforts to reform
patent laws reflect a recognition of the need for
adaptation. The way forward will involve a
careful balance between preserving the
integrity of the patent system and fostering
innovation in the age of Al. The scope of Al is
vast and continues to expand as it touches
nearly every facet of modern life. From its
applications in diverse industries to its profound
impact on the very concepts of innovation and
intellectual property, Al challenges existing
frameworks and necessitates new approaches
in law, ethics, and governance. As Al systems
continue to evolve, it is crucial that legal,
regulatory, and ethical frameworks evolve in
parallel to ensure that Al's capabilities are
harnessed for the greater good while
minimizing potential risks and harms. The
transformative power of Al, especially in its
capacity to generate new inventions, requires
careful consideration and adaptation of
intellectual property laws, offering both
challenges and opportunities for legal reform in
the coming years.
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