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Organoid-on-a-Chip for Drug Screening and the Inherent Biochemistry
Principles
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Abstract: Organoid-on-a-chip technology emerges as a groundbreaking interdisciplinary innovation of the 21st
century, cultivating human cells in three-dimensions ex vivo to form organoids. These organoids replicate human
physiological and pathological conditions as well as functions akin to human organs. Integratable with electronic chips,
this technology finds extensive applications in drug screening, safety evaluation, personalized medicine, in vitro
diagnosis. As a recent avant-grade technological advancement, organoid-on-a-chip demonstrates several benefits
over traditional cell-based animal testing methods used for drug screening, such as lower costs, better animal welfare,
higher precision, and wider applicability. This positions it at the forefront of future drug screening and safety evaluation
methodologies. The use of organoid chips in drug screening encapsulates a plethora of inherent biochemical principles.
Incorporating organoid-on-chip related knowledge into university curricula plays a significant role in enabling medical
and pharmaceutical students to stay abreast of the forefront in drug development and to grasp biochemical concepts
in a more systematic manner. Therefore, this paper begins with the concept of organoid chips, exploring their design,
principles, and applications in drug screening, while anticipating their future developments. Simultaneously, it focuses
on the multidisciplinary interdisciplinary characteristics of organoid chips in fields, such as cell biology, medicinal
chemistry, biochemistry, and electronic information science, analyzing the inherent biochemical principles. In line with

Wk 2023-11-12; F0H: 2023-11-24; W KRF: 2023-12-11
“EIRAE#, Email: quzhibei@fudan.edu.cn
Seavidh: B ARRYIE ST ETH(22004058); FigHiRIZE “RHEBIHFATEIIRI” SLIsh PRt 7t UL T H (23141900900)



K 2 Ak 2 Univ. Chem. 2024, 39 (7), 279

this, the paper proposes an 8 lecture-course design for the Biochemistry curriculum, aiming to meet the evolving
educational demands for nurturing innovative talents in the pharmaceutical sector.

Key Words: Organoid-on-a-chip; Drug screening; Organ culture; Biochemistry education
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