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This study is the result of a collaboration between researchers from
Japan, Taiwan, and Singapore. It aims to provide a comprehensive
review of the ethical, legal and social issues in human brain organoid
research, with a view to different types of research and applications: in

Beyond Consciousness: Ethical,

A% ke | AT vitro research, transplantation into nonhuman animals, and
Alexandre

1 B ed | BEFEAy LN Rl
§ 1 Erler A

Legal, and Social Issues in Human 35.12%

2025/03 4.5 (72/205) 1.53 |biocomputing. Despite the academic and societal attention on the

European Journal

Brain Organoid Research and of Cell Biology

. possibility that human brain organoids may be conscious, we have
Application ) . . . . . .
identified diverse issues in human brain organoid research and
applications. We argue that to guide the complex terrain of human brain
organoid research and applications, a multidisciplinary approach that

integrates ethical, legal, and social perspectives is essential.
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Selective UV Sensing for Energy-
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Selective UV-A and UV-C Synaptic Response

A Zn0O/ZnGa204 heterojunction is demonstrated as a wavelength-
selective deep ultraviolet (DUV) artificial synapse, showing distinct
responses to UV-A and UV-C illumination. The device exhibits
persistent photoconductivity under UV-A, enabling emulation of key
synaptic functions such as short-term plasticity (STP), long-term
potentiation (LTP), and paired-pulse facilitation (PPF). Under UV-C,
the response is rapid and decay-free, suitable for high-speed
photodetection.

Pyrophototronic Modulation for Synaptic Plasticity

The artificial synaptic behavior is governed by the pyrophototronic
effect, where thermal gradients generated under UV-A illumination
induce a pyroelectric field in ZnO. This field modulates carrier
dynamics at the ZnO/ZnGa204 interface, enhancing synaptic weight
updates during learning and gradually fading during forgetting. The low
thermal conductivity of ZnGa204 enables prolonged heat retention,
crucial for mimicking biological temporal dynamics.

Self-Powered, Fast Operation
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The device operates in a self-powered mode with sub-nanosecond
switching speed under UV-C and long retention under UV-A. This dual-
mode operation makes it ideal for next-generation neuromorphic
computing systems and energy-efficient optical synaptic sensors
operating in harsh UV
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This paper proposes a novel 3D path planning method for robotic
manipulators using an artificial potential field and a force sensor to
detect contact with obstacles in narrow spaces—overcoming limitations
of cameras and lasers. Unlike traditional sensors, the force sensor only
gathers data upon contact, which increases the risk of local minima. To
address this, the method introduces a rotating repulsive force field
aligned with the tool and path directions. Experimental results show that
this approach avoids local minima and enables smooth navigation

through tight spaces.
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