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분야 Ⅵ : Biofabrication & 3D Printing
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PO-200 PO-201
Development of magnetic polarity patterning for 4D-printed 

structure mimicking myocardial fiber orientation
Hwanyong Choi1, Dong Gyu Hwang2 and Jinah Jang1,2,3,4,*
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The heart’s ventricles exhibit a complex hierarchy of helical myocardial 
fibers, each differently oriented for efficient contractions. Though 
engineered myocardial tissues have developed through various tissue 
engineering techniques, no model replicates myocardial fiber orientation, 
crucial for ventricular volume reduction during ejection. Traditional 
3D printing accurately replicates macroscopic structures but struggles 
with microstructures like myocardial fibers. Magnetic polarity 
patterning-based 4D printing has the potential to solve this problem. 
Magnetic polarity patterning imparts inherent magnetic traits to 
structures, enabling precise manipulation of its shape and arrangement 
through responding to external magnetic fields. In this study, we 
developed magnetic polarity patterning for fabricating structures 
mimicking myocardial fiber orientation. Initially, we established the 
system for the magnetic polarity patterning, including materials and 
printing parameters. Subsequently, we simulated morphological 
deformation using ANSYS software to explore patterns replicating fiber 
orientation under external magnetic field. Following this, the designed 
structures were printed and subjected to external magnetic field, 
validating the simulation results. This structure will be used to fabricate 
cardiac tissue with myocardial fiber orientation based on magnetic 
polarity patterns. This system has the potential to fabricate diverse 
hierarchical tissue structures, such as those found in the lung and liver, 
paving the way for advanced biomedical applications.

3D printed electroconductive and stretchable composite 
hydrogel patches for accelerated wound healing

Seo-Jun Bang1, Ginam Han1, Hyeong Seok Kang1, Hyun Lee1 
and Hyun-Do Jung1,*

1Department of Biomedical-Chemical Engineering, The Catholic 
University of Korea, *hdjung@catholic.ac.kr

Versatile kinds of hydrogel-based patches for efficient wound healing 
have been utilized because they could provide humid environment 
to wound site resulted from water uptake ability of hydrogels. 
Specifically, gelatin-methacryloyl (GelMA) hydrogels have been widely 
studied as for effective tissue regeneration because of their 
biocompatibility and tunable physical characteristics. In addition, 
rheological behavior of GelMA-based hydrogels has been acknowledged 
as suitable for 3D printing, numerous researches adopted GelMA to 
fabricate hydrogel scaffolds with personalized structures. However, 
GelMA hydrogels are too stiff and rigid to withstand strains caused 
in certain applying positions and still more improvement in 
biocompatibility is necessary. In this study, we adopted dopamine- 
methacrylate (DMA) for enhancing stretchable property. Moreover, 
MXene particles are supplemented to GelMA/DMA system to introduce 
electrical conductivity and improve biocompatibility. Through 
SEM-EDX and XRD analysis, structure of MXene particle and hydrogel 
composites were analyzed. And physical properties including swelling 
ratio, degradation, rheological properties, and mechanical properties 
were also evaluated. Furthermore, in vitro cellular responses of produced 
GelMA/DMA/MXene hydrogel system were assessed using fibroblast 
cells.

PO-202 PO-203
3D printable and stretchable hyaluronic acid methacrylate 

hydrogels for enhanced wound healing
Hyeong Seok Kang1, Ginam Han1, Seo-Jun Bang1, 

Hyun Lee1 and Hyun-Do Jung1,*

1Department of Biomedical-Chemical Engineering, The Catholic 
University of Korea, *hdjung@catholic.ac.kr

Hyaluronic acid (HA), naturally occurring polysaccharide, has been 
widely used for wound healing applications because of its advantages 
including biocompatibility, biodegradability, suppression of 
inflammation. Additionally, hydrophilicity of HA results in retaining 
large amount of moisture which could supply moist environments. 
Recently, versatile researches are investigating 3D printing of HA by 
using hyaluronic acid methacrylate (HAMA) through methacrylation 
of HA and photo-crosslinking to produce customizable hydrogel patches. 
However, pure HAMA hydrogel exhibits deficient stretchability and 
biological performances for diverse application sites. Here, we 
incorporated polydeoxyribonucleotide (PDRN) to improve 
biocompatibility and to achieve enhanced stretchability and adhesion 
property to HAMA hydrogel. Firstly, analyses regarding HAMA were 
conducted using NMR and FT-IR to confirm whether methacrylation 
was well conducted. Photo-crosslinking of HAMA was carried out 
under presence of photo-initiator. After adding PDRN to HAMA, 
mechanical properties and internal structure of produced hydrogels 
were assessed. Furthermore, swelling and degradation behavior were 
evaluated. In vitro cell tests using fibroblasts to confirm tissue 
regeneration ability were also carried out.

Effect of oxygen ratio in atmosphere on post-curing of dental 
3D printing materials

Young Ran Kim1, Ye Seul Kim1, Jin-Ho Kang1 and Chan Park1,*

1Department of Prosthodontics, School of Dentistry, Chonnam National 
University, *upgradepc@jnu.ac.kr

The aim of this study is to confirm the effect of different oxygen 
concentrations on the post-curing of 3D printing process. A disc specimen 
with a diameter of 15 mm and a height of 2 mm was manufactured 
using an LCD 3D printer and TC-80DP resin. The prepared specimens 
were washed and post-cured under oxygen concentrations of 5, 10, 
and 20% using a nitrogen curing machine, respectively. As a result 
of confirming the surface polymerization rate of the specimen using 
FT-IR, the surface polymerization rate increased as the oxygen 
concentration decreased. Furthermore, as the concentration of oxygen 
decreased, the mechanical strength and glossiness increased. 
Consequently, these results are expected to be useful as a clinical 
application in dentistry.
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