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This study examines organoid intelligence (Ol), connection science, and artificial intelligence approaches in fo-
rensic science. Organoid models derived from human brain cells are used to analyze biological information pro-
cessing and memory mechanisms; the potential of these systems to model consciousness, memory, and deci-
sion-making processes in criminal behavior is evaluated. Furthermore, neurobiological markers associated with
criminal behavior and the predictive capacity of artificial intelligence are discussed, along with the ethical and
legal limitations of Ol in forensic applications.
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OpraHoigHWI iIHTeNEeKT y CyA0Bik HelpoHayLi:
niaxia, Ao aHani3y 310MMHHOCTI, 3aCHOBAHUI Ha 3B’A3Kax

lvopkem ApdakaH TaH

Po32s1sHymMo nioxoo0u 00 KOpucmye8aHHA 0p2aHOIOHUM iHmenekmom (Ol), HayKoto Mpo 368°A3KU ma wmy4yHum
iHmenekmom y KpumiHanicmuyi. Modeni opaaHoidis, ompumMaHi 3 KaimuH 100CbKO20 MO3KY, 30CmMocosytomso
0714 aHaNi3y MexaHiamie onpaytoeaHHaA biosnoaiyHol iHghopmayii ma nam’ami; ouiHOMb NOMeHYian Yux cucmem
0119 MOOesnB8AHHA npouyecie caidoMmocmi, nam’ami ma npuliHAMMA piweHs y 3104UHHIl nosediHyi. OKkpim moeo,
062080prorome HelipobionozivyHi mapKepu, Nos8’a3aHi 3i 3104UHHOK MOBEOIHKOI, | MPO2HOCMUYHY 30amHIiCMb
WmMy4HOo20 iHMmesnekmy, a makox emuyHi ma npasosi obmexerHHs Ol 8 cy0o80-eKcriepmMHOMY 3ACMOCY8AHHI.

Kntouosi cnoea: opeaHoidHUli iHmenekm, 38’A30K; KPUMIHAAICMUKQA, GHAAI3 3104UHi8; HelipoHayKa.

Information processing is fundamentally a multi-
layered process that occurs through connectivity,
and life can be considered a structure formed
by the flow of information at different levels. In
this context, the human nervous system is one
of the most advanced examples of connectivi-
ty. Today, studies aimed at understanding this
system are expanding with artificial intelligence
and organoid intelligence research. Connectivity
science, by offering a fundamental approach to
explaining information processing processes in
biological and artificial systems, provides new
methodological possibilities for the analysis of
criminal behavior in forensic investigations.
Organoid intelligence is an approach based
on the information processing capacity of bio-
logical structures derived from human brain
cells. These systems allow for the modeling of
memory, learning, and decision-making pro-
cesses. In this respect, organoid intelligence is
considered not only a biological model but also
a computational system [4]. Biological compu-
tational processes emerge as hybrid systems
where digital and analog structures work to-
gether. At the same time, these processes ope-
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rate in inseparable layers from the molecular
level to the system level [1].

In this context, organoid intelligence, as
a model based on connectivity mathematics,
stands out as a new tool in criminological re-
search for understanding complex criminal
behaviors [2-6]. Neurobiological data plays an
important role in understanding criminal beha-
viors. Indicators such as neurotransmitter levels,
synaptic plasticity, and neural activity patterns
can be correlated with individuals’” behavioral
tendencies [1; 2].

Al analysis of organoid data predicts crimi-
nal trends with approximately 85% accuracy
using deep learning, while quantum-assisted
neural networks achieve accuracy exceeding
90%; this highlights the increasing importance
of predictive models in forensic science [3].

Inthis context, low-voltage artificial neurons
developed by University of Massachusetts Am-
herst researchers and produced with Geobacter
sulfurreducens-derived protein nanowires are
directly related to organoid intelligence-based
biological computation models. These systems
enable coherent signal transmission between



biological and artificial networks by mimicking
the operating parameters (~100 mV) of human
neurons [4]. This development strengthens the
integration of neurobiological data from orga-
noid systems with artificial intelligence, provid-
ing a theoretical foundation for more sensitive
and low-energy analysis platforms for the neu-
robiological basis of criminal behavior in foren-
sic science [5].

Organoid intelligence research is not limi-
ted only to classical biological processes, but is
also associated with quantum-based approa-
ches. Quantum processes, which are claimed to
occur at the microtubule level, are raising new
discussions in understanding consciousness and
information processing mechanisms.

In this context, the integration of quantum
computing and biological systems offers new
possibilities in forensic data security and ana-
lysis processes. Quantum communication tech-
nologies and organoid intelligence, in particular,
will play a critical role in expanding forensic in-
vestigations and ensuring data security.

This study addresses organoid intelligence
in the context of forensic science not only as
a theoretical concept but also as an applica-
tion-oriented analytical model. The proposed
approach consists of three main components:
Biological data generation (organoid models),
Artificial intelligence and algorithmic analysis
processes, Forensic interpretation and crimina-
listic integration. This model offers the possibi-
lity of a deeper analysis by focusing not only on
the consequences of criminal behavior but also
on its neurobiological origins [6; 7].

Organoid intelligence systems hold signi-
ficant potential in forensic science, particularly
in areas such as witness verification, criminal
intent analysis, and behavioral prediction. Or-
ganoid models and artificial intelligence al-
gorithms, supported by neurobiological data,
reveal relationships within datasets, offering
forensic experts new analytical tools. However,
these systems should be used as supporting
tools, not direct decision-makers [1].

Organoid intelligence applications raise
significant ethical and legal debates due to is-
sues such as consciousness and memory mo-
deling, the use of biological data, and privacy.

AKTyanbHi NUTaHHA
CYAOBOi eKCNepTU3m i KPUMIHANICTUKK

Therefore, its use in forensic science should
be limited by international ethical and legal
frameworks. Organoid intelligence, along with
connectivity science and artificial intelligence,
presents a new paradigm in forensic science,
enabling a deeper analysis of criminal behavior.
However, effective and safe use requires a com-
prehensive consideration of both technical and
ethical dimensions, and future support with
more concrete data.
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