KERC

Korea-EU Research Centre

Biomedical Tissue Engineering Lab

Seung Hun (Sean) Lee

Department of Biomedical Engineering

Dongguk University, Seoul, Korea

Korea-EU Horizon European Researcher Networking Forum - July 3, 2025

BIOMEDICAL TISSUE
UNIVERSITY ENGINEERING LAB

dongguk)"r §F BTEL




About Sean

______

AR _
SEOUL

NATIONAL
UNIVERSITY

ol

— LT - {Fasesn

V\ ICA
HIN ]]I [\I









My Background Research

Tissue

Engineering Ve
uscle




BTEL

OMEDICAL TISSUF

- -

%F

Biomedical Tissue Engineering Lab (BTEL)

» Research Focus —

- Tissue Engineering, Organoid, Drug Delivery System, Biomaterials, Stem Cells, Cultivated meat
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Current Research Spectrum
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Personalized Biomaterials
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Personalized Drug Delivery - Cryogel

C I'yogel ice crystal formation Freeze-drying A Day0 Day28 B Day28
- cryogelation @-20°C m e 5 y

- Macroporous microstructure with highly interconnected pores (100-200um)
- Promote cell infiltration providing biocompatible-hydrophilic microenvironment
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Sequential Growth Factor Releasing Cryogel System Macroporous Hybrid Scaffold for Sustained Drug Delivery
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Personalized Scaffolds - Concept of LEGO®
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Personalized Scaffolds - Concept of LEGO®

Design flow of modular scaffold

Printing

Lee et al.
Advanced Materials (2023)



Personalized Scaffolds — Modular Scaffolds BTEL

3D Printed Titanium-based Porous Modular Scaffold | 3D printed Hive-structured Modular Scaffold
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Expanding Research Spectrum (ongoing projects)

Humanized Mouse Model Development Using iPSCs

- Evaluation of Triple-Negative Breast Cancer Therapies

Differentiation
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Key Strengths of BTEL
@ Biotech-oriented campus

Dongguk University
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ko

Dongguk University
Biomedical Campus

+ Specialized in education and
research in the field of
biotechnology

Seamless collaboration with
medical professionals

Preclinical Research Center in Campus
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Key Strengths of BTEL

@ Broad Research Spectrum
(3D co-culture, Biofabrication, iPSC differentiation, 3D printing, hydrogel, organoid)

a b
roTm e T Preparation | |
| | I Development of coagulative granular Sustained release of growth factors
I<'> ®| : hydrogel & functional microparticle & enhancement of angiogenesis
X o
! I Growth factors HUVEC cultured
| I - o e ® :VEGrfler-n spheroid
| Surgically Hydrogel : . e e s ] X 7
!__ removed implanted ! I o . &: -] ..'. v s o e + oY e
| Lw 0 s P
I Thrombin-coated ./ =& & = ¥ Drug-loaded s

. - . .
microgels \\ { : ‘,'-r“’l microparticles
2

Microparticle (MP)-infused
OSKM Granular Hydrogel

high-speed
camera
high-speed

|
Hycrogel : camera

Native Resected implanted

Lo
c 2 a0+ . " e \ -
_ 0.79 _ 1.33(ms) i e ) P
S oo TN
B i Fibroblast | | L
g y .
B oo Reprogramming Humar'\ derlve§ - ol / e
g ‘ / ALS patient derived - e e i
i o ) TE
Native Resected Normal S IPSCs e S
5 . B0 2 € e (1% Phase) (2" Phase)
£ e \ £ a0t £ o] ,E% Co-culture
5 ‘ 5 251 = ]
E oaidd 1 [ F4 z g AR AR ARARR A A B & 1084 2 cl
g = || [ S g G é g a2 8 2 é / Multi-differentiation using iPSCs \ Organoid & 3D co-culture
= |1 | = = R e °
g 2x10* | | 2x10* k] 2x10% 7 Te s e pa S -
o - o 3 / i P ek i > ((w(((((((m((&m(. — - C—
53 i % 1 3 5 1 % T o i 2 % 4 i -
Time (s) Time (s) Time (s) Time (days) el Myoblast Muscle construct

Transcripti molecules

on factors

- @

Neuromuscular organoid

Induction of ZFB controlled
release through hydrogel matrix

Fabrication of LEGO®-inspired
scaffold blocks

In vivovalidation ofimplants on
mandibular defectmodel

|

Polymer

®

Schwann cell Myelination

= i’@ﬁ’/

Endothelial cell

+ (0 ]

73._& =

Implant

3D Printing

Vascularization




Topics that | wish to explore further for Korea-EU collaboration

HORIZON-HLTH-2025-01-TOOL-01: Enhancing cell therapies with genomic techniques
HORIZON-HLTH-2025-01-TOOL-02: Advancing cell secretome-based therapies
3. HORIZON-HLTH-2025-01-TOOL-05: Boosting the translation of biotech research into innovative health therapies

4. HORIZON-HLTH-2025-01-DISEASE-07: Tackling high-burden for patients and under-researched medical conditions

Personalized Biomaterials Personalized Drug Delivery
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