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INTRODUCTION
Ovarian cancer remains one of the most lethal gynecological
malignancies worldwide, primarily due to late-stage
diagnosis, high recurrence rates and the development of
resistance to conventional therapies. Preclinical models that
closely replicate human tumor biology are essential for
understanding disease mechanisms, discovering biomarkers
and developing novel therapeutics. In this context, 3D
organoids have emerged as a transformative tool in ovarian
cancer research, offering a more physiologically relevant
alternative to traditional two-dimensional (2D) cell cultures
and animal models [1].Organoids are three- dimensional
structures derived from stem cells or cancer cells that can
self- organize and mimic the architecture, genetic profile and
functionality of the tissue of origin. In ovarian cancer,
Patient- Derived Organoids (PDOs) are established from
primary tumors, ascites, or metastatic sites and cultured
under conditions that support the growth of epithelial tumor
cells. These 3D cultures preserve key histopathological
features of the original tumors, including cellular
heterogeneity, tumor- specific mutations and gene
expression profiles, making them a valuable preclinical model
for studying ovarian cancer biology [2].
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Theuse ofovarian cancer organoids has significantly
advanced drug screening and therapeutic testing. These
models offer a high-throughput, cost-effective and
scalable platform for evaluating the efficacy and toxicity
of chemotherapeutic agents, targeted therapies and
immunotherapies. Importantly, organoids have
demonstrated the ability to predict patient responses to
treatment more accurately than conventional cell lines. 

One of the key advantages of organoids over
traditional models is their ability to maintain the
intratumoral heterogeneity that characterizes ovarian
cancer. High- grade serous ovarian carcinoma (HGSOC),
the most common and aggressive subtype, is known
for its complex genomic alterations and cellular
diversity. Organoids can recapitulate this complexity,
allowing researchers to study the interplay between
different cell populations and their contributions to
tumor progression and therapeutic resistance.
Furthermore, organoids can be generated from various
stages of disease, including treatment- naïve and
chemoresistant tumors, enabling longitudinal studies
and the development of personalized medicine
approaches [3].
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CONCLUSION
Thedevelopmentand application of 3D organoid models
have revolutionized preclinical ovarian cancer research
by providing physiologically relevant platforms that
closely mimic the in vivo tumor microenvironment.
These models offer significant advantages over
traditional 2D cultures, including enhanced cellular
architecture, gene expression profiles and drug
response predictability. As patient-derived organoids
(PDOs) continue to evolve, they hold great promise for
personalized medicine approaches, enabling tailored
therapeutic strategies and improving clinical outcomes.
Despite current limitations such as scalability, cost and
the need for standardized protocols, ongoing
advancements in organoid technology and integration
with high-throughput screening and genomic tools will
further enhance their utility. Ultimately, 3D organoids
represent a transformative tool in bridging the gap
between bench research and clinical application in
ovarian cancer treatment.
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This predictive capability is being harnessed to guide
individualized treatment regimens, potentially improving
clinical outcomes for patients with ovarian cancer [4]. In
addition to drug testing, organoids are instrumental in
exploring the molecular mechanisms underlying ovarian
cancer initiation, progression and metastasis. They provide
a controlled environment in which researchers can
manipulate specific genes or signalling pathways and
observe the resulting phenotypic changes. CRISPR/Cas9
gene editing technologies have been successfully applied to
organoids, facilitating functional genomics studies and the
identification of novel therapeutic targets. Moreover, co-
culture systems incorporating stromal cells, immune cells,
or vasculature components are being developed to better
replicate the tumor microenvironment and investigate cell-
cell interactions in ovarian cancer. Despite their numerous
advantages, organoid technology also faces several
challenges that must be addressed to fully realize its
potential. The establishment and maintenance of organoid
cultures can be technically demanding, with variability in
growth efficiency and differentiation capacity between
samples. Standardization of culture protocols, media
compositions and quality control measures is essential to
ensure reproducibility and comparability across studies.
Additionally, while organoids capture many aspects of
tumor biology, they lack the full complexity of in vivo
systems, particularly with regard to immune responses and
systemic interactions. To overcome these limitations,
researchers are increasingly integrating organoid models
with other technologies, such as organ- on-a-chip platforms
and in vivo xenografts. These hybrid approaches aim to
bridge the gap between in vitro and in vivo studies,
providing more comprehensive insights into ovarian cancer
biology and treatment. Furthermore, large- scale
biobanking of ovarian cancer organoids, along with
associated clinical and genomic data, is facilitating the
development of precision oncology strategies and enabling
collaborative research efforts [5].
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