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Microporous Injectable Gelatin Hydrogels for 3D Bioprinting and
Tissue Adhesive Applications in Regenerative Medicine

Microporous biomaterials are essential for effective tissue regeneration because they enable
nutrient transport,oxygen diffusion, and cellular communication with surrounding tissues. In this
study,we developed gelatin-based injectable hydrogels and bioinks with controlled microporous
structures using phase-separation strategies for regenerative biomedical applications. First,
microfibrous pore-forming bioinks were designed for 3D bioprinting by incorporating a liquid
porogen into gelatin-based formulations. Phase separation generated microfibrous structures,
and shear stress during printing aligned the micropores along the printing direction.This
anisotropic architecture promoted cellular orientation,enhanced myoblast differentiation,and
improved nutrient and oxygen supply,resulting in higher cell survival.The printed constructs
were successfully transplanted into muscle tissue defects,demonstrating their potential for
muscle regeneration,drug screening,and disease modeling.

In parallelinjectable micropore-forming tissue adhesives were developed to address the
trade-off between strong tissue adhesion and degradability required for tissue regeneration. By
leveraging the phase-separation behavior of gelatin
modified with hydrogen-bonding moieties,photo s N

¢;‘ + t}‘ + O +iie

crosslinked hydrogels with bicontinuous microporous
networks were formed.These hydrogels are injectable,
enzymatically degradable,and exhibit strong adhesion
to tissues including collagen membranes,heart,
stomach,and intestine.The microporous structure
significantly enhances fibroblast infiltration and
supports wound healing and hair follicle regeneration
in skin incision models.Together,these phase-separated
gelatin hydrogels provide versatile biomaterials for
advanced regenerative therapies.
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Ceramics(IGPAC)2025,Yong Scientist Award Platinum Prize
“An Entangled Material Made from Fiber Aerosol
Deposition Method Synthesis of Fiber Deposits
Using Aerosol Deposition Method”
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+STAC15 2025 Silver Prize Poster Award
“Fabrication and Electrical Properties of (Pbi..Sn.)S
Epitaxial Thin Films with Reversible 2D-3D Structural
Transition”
sREFAEM BP K+
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+STAC15 2025 Bronze Prize Poster Award
“Synthesis and Thermoelectric Properties of
Scandium Sulfide with Defective Rock-salt-type
Crystal Structure”
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-Student Paper Award 2nd Place,The 44th
annual International Congress on Applications of
Lasers & Electro-Optics (ICALEO2025)
“Multi-Beam Laser Metal Deposition of Pure Copper
on a Titanium Substrate with Blue Diode Lasers for
Surface Functionalization of Dental Implants”
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740 BHFHRE BHERRY—H
“Development of Injectable Hydrogels with
Tunable Gelation Time via Multi-Substituted
Dioxazaborocane Structures”

sRBExz-M2 Yingfu Zhao
(HT75E108238)

20255 GHPAUSHARKR BHRRY—HKE

[7)LREE B T HLFEMISAF Y OR/INEFIRR]
mRiEAEM E8 K&
(HH074108288)
+TACT 2025 International Thin Films Conference
Best Poster Award
“Designing Plasmonic Au@CdS Yolk@shell
Nanostructures for Enhanced Photocatalysis”
sREIFAZ-M1 Her Junghoe
(HH074108298)
+TACT 2025 International Thin Films Conference
Oral Presentation Bronze Award

“Hydrothermally Synthesized Spinel CoCrz0s for

Photodegradation of Organic Dyes”
|=RRBEA%-01 YuHao Chen
(HF74108298)
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+TACT 2025 International Thin Films Conference

Oral Presentation Silver Award
“Electrodeposition of Cu/Polyaniline Composite Electrode
for Non-Enzymatic Electrochemical Glucose Sensors”
EREEAZ-M2 Runze Huang
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<ISBE2025 Young Researchers Poster Award

“Effect of Co Addition and Aging Heat Treatment
on Superelasticity of Biomedical T| Co Al Alloys”
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“Supercritical CO:-assisted Electropolymerization of
Pyrrole as Supporting Materials for Catalytic Electrodes”
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-The 10th International Symposium on Biomedical

Engineering(ISBE2025)Young Researcher Poster Award
“Sequence Exploration of Synthetic Elastin

for Chain Shortening”
wRBEAZ-M1 Daichi Tamaoki
(HF74108318)

<ISBE2025 Young Researchers Poster Award

“Electrocatalytic Glucose Sensing with Atomic
Scale Gold-Modified Polyaniline Derivatives”
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+2025 ICGET-Tw Merit Award

“Morphologies Control of Electrodeposited
Polypyrrole in Supercritical Carbon Dioxide and

Water Emulsion with Various Volume Ratios”
|EREIFAZ-01 Punvinai Vinaisuratern
(®H7E11828)

+2025 ICGET-Tw Honorable Mention

“Visible-Light-Oriven Degradation of Organic Dyes Using

Spinel CoCr20: Prepared via Hydrothermal Method”
sEREEAS-01 YuHao Chen
HH074#11828)

+2025 ICGET-Tw Honorable Mention

“Electrodeposited Cu/Polyaniline Composites as
High-Performance Glucose Catalytic Electrodes”
|ERBIFAZ-M2 Runze Huang
(HH7E11828)
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-MRST2025 Honorable Mention in the English

Presentation Contest
“Piezocatalytic Decomposition of Malachite Green
by Na-doped Spinel NiFe-0s Nanoparticles”
sEREEAZ-M2 Xinyu Jin
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-The 39th Japan-Korea International Seminar on

Ceramics(KJ-Ceramics39)Best Presentation Award
“Antibacterial activity of titanium dioxide nanorods

layer formed on titanium surface”
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