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PSS15A-1 | 3D bioprinting of bioceramic scaffold with
thermally embedded abalone shell particles

KIM Dahong!, LEE Jae Jong!, *PARK Su A!

'Korea Institute of Machinery & Materials

Abalone shell which is a group of a marine gastropod
mollusks, was used to new alternative bioceramic
because of its biocompatibility, slow biodegradability
and osteogenic ability. This study was to explain the
potential of using abalone shell particles (ASP) in 3D
printed polycaprolactone (PCL) scaffolds for bone
regeneration. Groups with different ASP weights (ASP25,
ASP50, ASP100) were compared, with ASP25 showing
the best cell viability, proliferation, and ALP activity.
This is attributed to factors like surface roughness, pH
changes and nacres factors in organic matrix. Both
ASP25 and ASP100 groups demonstrated superior ALP
activity, likely due to the alkaline environment, calcium
ion dissolution, and bioactive molecules in abalone
shells. This research highlights the promise of utilizing
natural bioceramic-organisms like abalone shells in
bone tissue engineering, mimicking the self-mineralization
process seen in human bone formation.
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Current chemotherapy to treat cancer has limited
efficacy with significant side effects. To maximize
anticancer treatment, doxorubicin and imiquimod were
encapsulated in calcium carbonate particle, and the
drug-encapsulated calcium carbonate particles were
coated with hyaluronic acid. Calcium carbonate
particles coated with hyaluronic acid are induced into
the environment of a tumor overexpressing CD44, and
the calcium carbonate particles in the weakly acidic
environment are decomposed and the
encapsulated drugs doxorubicin and imiquimod are
released to suppress the tumor. Also, it is designed to
treat tumors by activating antigen-presenting cells.
Calcium carbonate particles were generated through the
reaction of Na2CO3 and CaCl2, and size adjustment was
performed by changing various additives and different
conditions. The manufactured calcium carbonate
particle was characterized through analysis of particle
size, crystallinity, and surface elements. The encapsulation
efficiency of DOX and IMQ in calcium carbonate
particles was confirmed through HPLC analysis. HA
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coating was confirmed on the particles by checking the
surface charge through zeta potential analysis. The final
drug carrier was confirmed to release DOX and IMQ
drugs in an acidic environment (tumor microenvironment).
To confirm the cellular safety, cytotoxicity assays were
performed on murine dendritic cell lines via MTT assay.
The final drug carrierwas evaluated for immune activity
by measuring the secretion of cytokines in murine
dendritic cell lines. Analysis of anti-cancer efficacy will
need to be confirmed through animal models in the
future, and if positive results are obtained in animal
models, it suggests that the calcium carbonate particles
developed in this study have potential as an
immune-stimulating drug delivery system for cancer
treatment.
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Although hydrogel is highly anticipated in the field of
drug delivery, traditional drug release methods face
several limitations of speed, efficiency, and effectiveness
of drug release. Here, we present a novel transdermal
drug delivery platform that uses dynamic properties of
hydrogel-based auxiliary vibrator systems, focusing on
exploring fast and effective transdermal delivery
methods. Dynamic vibrations produced by vibrators
create synergies within hydrogels, promoting efficient
dispersion of drugs and skin penetration. Our system
demonstrates the ability to accelerate drug release and
shortens the time required for treatment to reach its
intended goal, providing faster drug absorption and
effectiveness. These results not only demonstrate the
feasibility of a vibrator-assisted transdermal drug
delivery platform, but also overcome the limitations of
existing hydrogel-based drug release methods and
promote further exploration of the realm of innovative
drug delivery systems.

PSS15A-6 | Non-evaporative, transdermal drug delivery,
ROS response wet wound dressing glycerogel patch
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The most stable method of a transdermal drug delivery
system (TDDS) that delivers drugs through the skin is
to use a patch. The porous structure of the
hydrogel-based patch enables drug loading and provides
a moist environment for the wound. However, conventional
hydrogel patches are easily dried in the air and have
difficulty loading hydrophobic drugs. In this study, we
present a novel wet wound dressing system that provides
non-evaporative wound drug delivery. Glycerogel, in
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which a part of the water inside the gel is replaced with
glycerol, does not completely dry in the air. The
reduction of a certain amount of water inside the
hydrogel led to an increase in adhesion. Ferrocene
nanoparticles with an amphiphilic structure allow
hydrophobic drugs to be loaded into the hydrogel. It
also responds to reactive oxygen species, increasing drug
release from the wound site.
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