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Abstract: The realization of intelligent brain implant technology represents
a profound transformation in human-machine interaction. Despite its
numerous advantages, this development poses complex legal challenges
for societies. This research aims to accurately identify the legal challenges
arising from this emerging technology and to propose appropriate legal
solutions, addressing its implications for fundamental human rights in
areas such as informational privacy and data protection, civil and criminal
liabilities, and intellectual property rights. In this context, the present
study employs a descriptive-analytical approach, utilizing comparative
methods to gather and analyze qualitative data from the experiences of
various legal systems. According to the findings, extensive surveillance
and utilization of personal data, the risk of violating informational privacy
and data security through biological hacking, ambiguity in determining the
legal nature of chips (as objects or parts of the human body), and the
issue of attributing civil and criminal liabilities for actions taken by chip
users are among the most significant challenges in this field. Additionally,
challenges arise in conventional concepts of creator and inventor within
intellectual property law.To address these challenges, this research
proposes two main solutions: first, leveraging existing legal frameworks
(such as laws governing medical devices, robotics, artificial intelligence,
and personal data protection); and second, developing new and specific
legal frameworks that can effectively safeguard individuals’ rights in
various aspects related to this emerging technology. The results of this
study not only provide practical solutions for the forthcoming challenges
but also closely relate to the primary objective—identifying and resolving
legal issues arising from these novel technologies. The significance of
these findings lies in their theoretical contribution to the development of
legal literature concerning human-technology interaction, as well as their
practical implications for effective legislation and protection of individuals’
rights against the complex consequences of this technology.
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1. brain chips/ brain implant
2. implantable microchips/ body microchip implants
3. brain-computer interfaces (BCls)

4. cyborg
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1. Elon Musk
2. Neuralink

3. exponential growth
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1. neural implants

2. brain—computer interface (BCl)
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1. RoboLaw

2. Regulating Emerging Robotic Technologies in Europe: Robotics facing Law and Ethics
3. European Parliament Resolution on Civil Law Rules on Robotics (2017)

4. Al Algorithm Regulations (2022)

5. Legal Regulations for Next-Generation Robots (2016)

6. Artificial Intelligence Act (Al Act) (2024)
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1. Children’s Online Privacy Protection Rule (COPPA) (1998)
2. persistent identifier
3. Riley v. California, 573 U.S. 373 (2014)
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