Hyaluronic acid microparticles as a versatile platform for
spheroid-based 3D cell culture
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ABSTRACT

Three-dimensional (3D) cell culture technologies have emerged as essential tools In regenerative medicine, drug screening, and disease modeling.
Among these, spheroid culture provides a physiologically relevant environment that enhances cell-cell interactions and mimics native tissue
microenvironments. However, traditional spheroid culture methods often face challenges such as poor structural integrity, limited nutrient diffusion,
and difficulty in maintaining long-term viability.

Hyaluronic acid (HA) microparticles offer a promising solution by serving as a biomimetic scaffold that supports spheroid formation across
various cell types. HA microparticles provide a tunable microenvironment that enhances cell aggregation, extracellular matrix formation, and long-
term cell viability, while simultaneously enabling efficient nutrient exchange. In this study, we have demonstrated that HA microparticle-based
spheroid culture can be applied to hepatic [1], cartilage [2], and other tissue engineering models [3], showing improved functional outcomes
compared to conventional methods. Additionally, HA microparticles facilitate spheroid transplantation, supporting cell survival and integration
within host tissues, making them a valuable tool in regenerative therapies.
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e Limitations of conventional systems:
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reproducibility.
o Limited nutrient diffusion causes necrotic core formation, reducing
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Figure 1. Generation of uniform HepG2 spheroids with high cell density.
™™ B (A) Schematic representation of the harvested HepG2 spheroids initiated

| with 5 X 10% cells generated from BAN (upper). Phase contrast
micrographs of harvested HepG2 spheroids (lower). (B) Size analysis of
the HepG2 spheroids generated from BAN and the ULA plates for 7 days
using Leica LAS X Core software.
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(C) Expression of apoptosis markers (BAK1, BCL2, BAD, CASPASE?7,
CASPASE3, BAX, and TP53) in HepG2 spheroids generated from BAN

and ULA plates using real-time PCR analysis. CO N C L U S I O N S

e Structural, Viability, and Functional Characterization
of HepaRG Spheroids with HA Microparticles

Role of HA particles
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= This study presents a scalable method for generating
homogeneous chondrocyte spheroids using HA
microparticles, with potential applications in regenerative
medicine and drug screening.
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= The potential of HA hydrogel microparticles in 3D spheroid
culture to enhance cell survival and therapeutic efficiency for
regenerative medicine.

. RN . = Spheroid culture with HA microparticles enhances cartilage
wasenisass regeneration by preserving chondrocyte function and
N supporting tissue formation, offering therapeutic potential.
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