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allym University is emerging as an icon of 

structural innovation in higher education by 

proposing a new model and vision for future 

universities.

At the center of this innovation lies the Research 

Institute of Medical-Bio Convergence, the �agship 

brand of Hallym University. The Institute is 

breaking down academic barriers and bolstering 

the university's competitiveness across education, 

research, and industry-academic cooperation.

This Annual Report encapsulates the Institute's 

accumulated research achievements and 

challenges it has faced, serving as an opportunity 

to re�ect on the university's social responsibility.

H

President of Hallym University

Yang-Hee Choi
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s one of Hallym University's Flagship 

Institutes, the Research Institute of 

Medical-Bio Convergence stands at a pivotal 

turning point in medical-bio convergence research, 

connecting the university, the region, and the 

world. This Annual Report highlights the research 

achievements and the journey of challenges our 

Institute has undertaken. This report re�ects our 

Institute's direction and commitment to building a 

convergence research ecosystem that bridges 

basic science, clinical medicine, and advanced 

technology. Connecting research and knowledge 

across disciplines and technologies, we aim to 

share our future vision and grow into a global 

research hub that generates sustainable innovation 

and public value through an open research 

platform involving academia, healthcare, and 

industry.

A

Director of
the Research Institute of Medical-Bio Convergence

Jae-Jun Lee
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VISION

MISSION

A global research institution innovating medical-bio convergence by bridging 
research and knowledge across the boundaries of disciplines and technologies

Serving as a core research hub overseeing convergence research linking basic 
science, clinical medicine, and advanced technology

Establishing research governance centered on convergence clusters through 
the integration and advancement of research resources

Driving the creation of innovative research outcomes by advancing research 
support systems and strengthening global networks
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Research Institute of Medical-Bio Convergence

Serving as a hub for medical-bio and healthcare service convergence research, we are 
expanding regional and national projects and global cooperation. We achieve this by advancing 
networks across the Colleges of Medicine, Nursing, and Natural Sciences and supporting research 
capabilities through integrated equipment operation and shared use of high-cost facilities.

2021-2024

294
papers

SC
OPUS

KC
I

1,243
papers

7,417
papers

548 faculty members

Publications

Q1

3,407
papers

SCIE
Total 5,880 papers

Q4
98

papers

525
papers

Q3
Q2

1,850
papers
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Personnel

Research Funding

Total 376

Research Institutes

104

General Faculty

46

College of M
edicine / Clinical Faculty

226

Kangnam Sacred Heart Hospital 69

Dongtan Sacred Heart Hospital 49

Chuncheon Sacred Heart Hospital 46

Hangang Sacred Heart Hospital 10

Hallym University Sacred Heart Hospital 52

Institute of New Frontier Research Team 43

Microphysiological Systems Research Institute 4

Institute for Skeleton Aging Research 3

The Korean Institute of Nutrition 10

Institute for Liver and Digestive Diseases 10

Multidisciplinary Genome Institute 8

Institute of System Biomedical Science 12

Research Support Department 14

College of Natural Sciences 23

College of Nursing 7

Other A�liations 16

 KRW 117,003,526,000

 KRW 57,038,922,000

 KRW 5,101,932,000

 KRW 3,271,138,000 

 KRW 437,199,000

Government

Private Sector

Internal

Local Government

International

KRW 182,852,717,000
Total

2,345 projects

1,021 projects

985 projects 

54 projects 

279 projects 

6 projects

2021-2024
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Steering Committee

Director General of
Convergence

DivisionLocal Government-Industry-
Academia Committee

R&D Planning Division

Strategic Committee

Global Frontier Research Center

Hallym AI-Biohealth R&BD Center

Supporting Center for Research Facilities

Director of
the Research Institute of

Medical-Bio
Convergence

Institute of
New Frontier Research Team

Institute of
System Biomedical Science

Microphysiological Systems 
Research Institute

Institute for
Liver and
Digestive Diseases

The Korean
Institute of Nutrition 

Institute for
Skeleton Aging Research

Multidisciplinary
Genome Institute

College
Hallym University
Medical Center

Organization
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Research-Driven Hospital

Hallym University Chuncheon Sacred Heart Hospital is the �rst Research-Driven Hospital in Gangwon State 
certi�ed by the Ministry of Health and Welfare. It is currently establishing a virtuous cycle ecosystem between 
clinical practice and research based on advanced bio-convergence research. Building on this ecosystem, we foster 
a sustainable open cooperation system where research, talent cultivation, and industry-academic cooperation are 
organically linked. This drives both regional medical innovation and the growth of the bio-health industry, 
positioning the hospital as a public hub where research outcomes return to clinical settings to create social value.

Leading future medicine and
improving public health through the development of

advanced bio-convergence research and
innovative technologies

Mission

Vision

A world-class medical and research institution
specializing in advanced biotechnology

Research &
Development

Talent Cultivation Regional
Development

International
Exchange

Industry-Academic
Cooperation

Goals and Core Strategies

Convergence Research

R&D System

Virtuous Cycle System

Innovation and Growth

Leaping forward as a global 
Research-Driven Hospital by 

strengthening advanced bio-focused 
research capabilities and 

commercialization



05__________________________Hallym University

Institute of New Frontier
Research Team

Microphysiological
Systems Research Institute

Institute for
Liver and Digestive Diseases

Institute for
Skeleton Aging Research

Arti�cial
Intelligence

Regenerative
Medicine

Convergence
Medicine

Precision MedicineSpace Medicine

Nanotechnology

3D Printing

Big Data

Multi-omics

Microbiome

Stem Cells

Genomics

Key Research Areas

Neurological Diseases Geriatric Joint Diseases

Digestive Diseases

Conducting convergence research 
on AI and genomics related to 

neurological diseases; developing 
digital healthcare technologies 

using big data and AI

Playing a pioneering role in bio-3D 
printing and space biology based 

on nano-based tissue engineering 
and regenerative medicine

Operating molecular, biological, 
biomedical engineering, and clinical 
research systems for age-related 

musculoskeletal diseases

Developing diagnostic and 
therapeutic technologies through 

microbiome/multi-omics 
exploration, animal testing, and 

clinical research



Hallym Beyond Limits

Core Research Centers



Research for 
practical application 
from the laboratory

bench to the patient's bedside 
in actual clinical settings

Research that 
extends beyond hospital 

walls to reach every corner 
of the community where 

medical care is needed

Collaborative and 
global validation 

research with world-class 
institutions beyond

domestic borders

Research to 
utilize outer space 

beyond Earth for the 
enhancement of human life 

and health
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In an era where laboratory discoveries drive changes for patients at the bedside, convergence 
research combining medicine, biotechnology, and arti�cial intelligence is no longer a vision of the future 
but today's reality. To keep pace with the rapidly reshaping medical-bio landscape driven by the expansion 
of precision medicine and the advancement of digital healthcare and AI technologies, the Institute has 
established a full-cycle convergence R&D platform. This platform seamlessly integrates AI-based 
multimodal data research, advanced bio-precision medicine technologies, and clinical �eld validation. 
Leveraging this foundation, we are continuously expanding practical research outcomes that create new 
value in clinical settings. Our focus includes early disease detection and prognosis prediction via precision 
analysis, development of next-generation biomarkers and diagnostic/therapeutic technologies based on 
multi-omics, and securing clinical applicability through �eld validation. In recognition of these research 
capabilities and innovation, the Institute was honored with the 2025 Hallym University Ilsong Award. We 
are committed to leading the direction of future medical-bio research through convergence-based 
frontier research.

Institute of New Frontier Research Team
Core Research Centers

From Bench to Bedside
Institute of New Frontier Research Team

Participants
Prof. Jae-Jun Lee
Prof. Jong-Hee Sohn
Prof. Chul-Ho Kim
Prof. Jin-Pyeong Jeon
Prof. Dong-Ok Won
Prof. Ji-Young Hong
Prof. Sang-Hwa Lee
Prof. Chang-Seok Bang
Prof. Eun-Jeong Gong
Prof. Young-Suk Kwon
Prof. Jong-Ho Kim
Prof. Ga-Hyun Son

E-mail
iloveu59@hallym.ac.kr
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Where Genomics Meets AI: A Journey to Find Precision 
Targets for Intractable Cerebrovascular Diseases

Intractable cerebrovascular diseases are 
representative high-risk conditions with complex 
pathogenic mechanisms and varying causes and 
progression patterns among patients, for which no 
de�nitive treatment currently exists. To overcome 
these limitations, the research team applies a 
next-generation precision medicine research strategy 
combining genomics, big data, and AI-based analytical 
technologies. Beyond conventional approaches that 
rely on a single gene or clinical variable, the team is 
uncovering the essence of diseases by integrally 
interpreting key molecular signals and networks that 
de�ne them at the multi-omics level.

Beyond simple association studies, the research 
team is building patient databases based on GWAS 
(Genome-Wide Association Study) and WGS 
(Whole-Genome Sequencing). By combining these with 
transcriptomic, proteomic, and metabolomic data, we 
precisely explore disease-speci�c genetic variants and 
regulatory networks. We utilize this data through 
AI-based network analysis to select high-con�dence 

Risk Assessment of Adult Moyamoya Disease Using Whole-Exome Sequencing

candidate target genes and molecular pathways 
directly linked to disease occurrence.

Furthermore, the team identi�es the pathological 
mechanisms of candidate targets and validates their 
feasibility as therapeutic targets (Mechanism of Action, 
MOA) using preclinical disease models (cell and animal 
models) that apply CRISPR/Cas9 gene editing and 
RNAi-based functional inhibition technologies. Such 
e�orts allow us to identify disease pathways inaccessible to 
conventional treatments and establish a scienti�c 
foundation for developing next-generation therapeutics.

This genomics-AI convergence research precisely 
rede�nes intractable cerebrovascular diseases based 
on fundamental mechanisms and patient 
characteristics, presenting a new research paradigm 
that leads to the development of customized 
treatments and clinical applications.

The Future Predicted by AI: Evolution of Early Diagnosis 
and Personalized Patient Management Technologies
Cerebral hemorrhage and cerebral infarction are critical 
conditions where response within the "golden hour" 
determines survival. The research team advances 
high-performance AI models that integrate diverse 
medical data—including Electronic Medical Records 
(EMR), medical imaging, and biosignals—to perform early 

Development of Genomics and AI-Based Novel 
Therapeutic Technologies for the Realization of 
Precision Medicine
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Schematic diagram of a cerebral aneurysm detection model using cerebrovascular twins

Innovative Future Medical Research to Solve Challenges 
in Neurological Dysfunction

Key challenges persistently raised in neurological 
clinical settings include the lack of objective assessment 
for headaches, uncertainty in recovery pathways for 
traumatic brain injury, limitations in acute neurological 
emergency response, and management issues for chronic 
brain diseases leading to cognitive decline and dementia. 
Supported by the Ministry of Science and ICT’s “Project for 
Fostering Innovative Future Medical Research Centers 
(2023–2026),” the Institute is establishing a 
clinical-basic-data convergence research system to solve 
challenges in neurological dysfunction.

Under this research framework, the Institute advances 
core research pillars: headache and pain quanti�cation 
technology, early detection algorithms for cognitive decline 
and dementia conversion, mechanism identi�cation and 
prognosis prediction models for traumatic brain injury (TBI), 
and biomarker discovery based on neuroin�ammation and 
cellular senescence. Furthermore, integrating 
exosome/stem cell-based neuroregenerative therapies with 
gut-brain axis microbiome-based precision diagnosis and 
treatment approaches enables the development of 
next-generation therapeutic strategies to simultaneously 
achieve neurological functional recovery and inhibition of 
disease progression.

Advancing Core Frontier Technologies to
Solve Clinical Challenges

diagnosis and prognosis prediction. Notably, AI models for 
stroke prognosis prediction based on multi-input Deep 
Neural Networks (DNN), AI for quantifying the risk of 
adverse drug reactions, and active surveillance patient 
management algorithms that re�ect real-time changes in 
patient status demonstrate performance surpassing the 
limitations of conventional  diagnostic and treatment 
systems. Building on these achievements, research is 
currently underway to further expand the clinical 
application of AI precision medicine for intractable 
cerebrovascular diseases by establishing reinforcement 
learning-based personalized drug recommendation 
models and multi-center clinical trial support platforms.
Furthermore, in the �eld of obstetrics and gynecology, an 
AI model for automated preterm birth screening using 
cervical ultrasound images has been developed. This 
model establishes a foundation for a personalized prenatal 
care system by automatically classifying high-risk mothers 
and standardizing prenatal care protocols according to risk 
levels. By enabling preemptive treatment before preterm 
birth occurs, this technology reduces the risk of preterm 
birth and premature infants, laying the groundwork for 
improving neonatal outcomes and addressing the low 
birth rate issue.
Additionally, in the �eld of upper gastrointestinal disease 
diagnosis, an AI-based automated gastroscopy image 
interpretation model was developed, establishing a 
system capable of automatically diagnosing not only 
advanced gastric cancer but also minor gastrointestinal 
disorders. This establishes a foundation for clinical 
application that enhances the accuracy and speed of 
medical image interpretation, reduces the workload of 
medical sta�, and supports the formulation of 
personalized treatment strategies.

These AI-based studies suggest a future direction for 
medicine that extends beyond diagnosis to prediction, 
prevention, and personalized treatment, contributing to 
the realization of patient-centered precision medicine.
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Intracranial cerebral artery Aorta and
coronary artery

Lower extremity artery

Major vascular networks of the cardiovascular and cerebrovascular medical twin

This research is conducted through the 
AI-omics-clinical data integrated infrastructure and the 
physician-scientist-basic researcher convergence 
system established under the Project for Fostering 
Innovative Future Medical Research Centers. It 
precisely measures and predicts changes in 
neurological function using an AI analysis system that 
integrates medical imaging, neurophysiological signals, 
behavioral/cognitive data, and multi-omics information. 
Consequently, the Institute continuously advances its 
precision medicine-centered convergence research 
capabilities and analysis systems to propose 
personalized intervention strategies optimized for each 
patient's pathophysiological mechanism and functional 
impairment characteristics.

Innovation in Cardiovascular and Cerebrovascular 
Disease Treatment Strategies: Digital Twin-Based 
Precision Simulation Technology

Cardiovascular and cerebrovascular diseases are 
high-risk conditions where subtle structural changes 
and hemodynamic di�erences determine treatment 
outcomes, making technologies that can precisely 

predict individual patient status essential.
The research team established a cardiovascular 

and cerebrovascular medical twin technology based on 
Real-World Data (RWD), creating a full-cycle digital twin 
pipeline that encompasses automated segmentation, 
3D reconstruction, and hemodynamic/multiphysics 
modeling integrating medical imaging, EMR, and 
biosignals. This secures a foundation for predicting 
patient-speci�c vascular structures and pathological 
events in advance and quantitatively analyzing 
treatment strategies and procedural e�ects in a virtual 
environment. Currently, high-precision technologies 
are being developed, including carotid artery stenosis 
and plaque rupture prediction re�ecting Korean 
characteristics, cerebral aneurysm growth and rupture 
risk analysis, coronary and aortic procedure simulation, 
ischemia diagnosis and progression prediction, 
interventional navigation automation, and haptic 
guidance based on real-time 3D vascular registration. 
This platform contributes to non-invasive risk 
assessment, reduction of procedural complications, 
and improved safety of treatment strategies.
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As the gap in essential medical services 
between regions widens, cerebral hemorrhage 
patients in medically underserved areas face 
structural risks that make it di�cult to receive 
diagnosis and treatment within the golden hour.

In fact, the average distance to emergency 
medical care in the Gangwon region is 22 km, 
signi�cantly longer than in Seoul, making it 
continuously di�cult to reach an emergency 
room within 30 minutes. In such an environment, 
patient transport-centered emergency systems 
and existing chronic disease-focused remote 
consultation frameworks are limited in 
responding to severe neurological emergencies. 
To address this, the research team developed 
Korea's �rst cloud-based remote consultation 
platform equipped with automated cerebral 
hemorrhage interpretation AI, enabling 
real-time initial diagnosis and specialist 
consultation, and proved its e�ectiveness and 
technical excellence through actual clinical 
application. This platform is Korea's only remote 
consultation system specialized for severe 
cerebral hemorrhage that integrates AI 
diagnosis, treatment guides, and specialist 
consultation, presenting a signi�cant turning 
point for resolving medical resource imbalances 
and innovating digital public healthcare.

AI-Based Cerebral Hemorrhage Telemedicine Platform 
for Securing the Golden Hour 

The cloud-based remote consultation platform 
was established as a clinical support solution 
integrating AI cerebral hemorrhage analysis for CT 
images and EMR medical information linkage. When CT 
images taken immediately upon arrival at the 
emergency room are uploaded to the platform, the AI 
quickly analyzes them for cerebral hemorrhage and 
provides primary diagnostic information (approx. 95% 
accuracy). This is then reviewed by neurosurgery sta� 
at the hub hospital to ensure clinical reliability.

Hub hospital medical sta� provide real-time initial 
treatment guidelines, such as target blood 
pressure/oxygen saturation and medication criteria, to 
support optimal decision-making by local medical sta� 
and minimize treatment delays by coordinating 
immediate transfer decisions when surgery is required. 
This systematic work�ow shortens the time from 
transfer decision to surgery preparation by more than 
an hour on average and prevents overcrowding in hub 
emergency rooms. The organic combination of 
AI-based analysis and remote consultation functions 
establishes a practical technical foundation for 
providing rapid, standardized, and high-quality care to 
patients with severe cerebral hemorrhage, even in 
medically vulnerable areas.

Establishing Korea's First Standards for Cerebral 
Hemorrhage Telemedicine: Innovation in Emergency 
Response for Medically Underserved Areas

To improve the survival rates of cerebral 
hemorrhage patients in medically underserved areas, 

an AI and cloud-based standard model for remote 
consultation was developed, gaining recognition for its 
excellence in multi-center telemedicine platform 
design and clinical e�ectiveness. Furthermore, going 
beyond technological development, the project 
established practical, non-face-to-face clinical practice 
guidelines specialized for severe cerebral hemorrhage 
in underserved areas, presenting the �rst telemedicine 
protocol for cerebral hemorrhage that re�ects the 
medical reality in Korea. 

Additionally, to strengthen the emergency 
medical capabilities of on-site medical sta�, a pocket 
guidebook for cerebral hemorrhage treatment was 
produced. It was structured to allow various medical 
professionals, including interns and nurses, to follow 
the step-by-step diagnostic, judgment, and treatment 
decision-making processes linked to the AI-based 
consultation platform. This standardized medical 
system, consisting of clinical protocols and guidebooks, 
will play a crucial role in enhancing the e�ectiveness of 
the consultation platform while creating an 
environment where local medical sta� can respond to 
severe cerebral hemorrhage patients with greater 
con�dence.

Establishing a Cerebral Hemorrhage Safety Net 
through Regional Cooperation 

For the �rst time in Korea, an AI and cloud-based 
telemedicine network for cerebral hemorrhage was 

established, connecting three regions—Gangwon, 
Jeonnam, and Jeju—and �eld demonstrations were 
conducted. In the Gangwon region, Hallym University 
Chuncheon Sacred Heart Hospital led the participation 
of Hongcheon Asan Hospital, Yanggu Sacred Heart 
Hospital, and Inje Korea Hospital. In the Jeonnam 
region, Chonnam National University Hospital and 
Haenam Woori Hospital participated, while in the Jeju 
region, Jeju National University Hospital and Seogwipo 
Medical Center established a collaborative system and 
applied it to actual patient care. A standard protocol was 
operated where images and clinical information 
captured in the emergency room were shared via the 
platform, allowing specialists at tertiary hospitals to 
provide real-time consultations and readings, and 
immediately decide on treatment plans and transfer 
status. As a result, 17 patients with severe cerebral 
hemorrhage received prompt diagnosis and treatment 
within the golden hour. This proved that remote 
consultation in medically underserved areas can 
contribute to saving lives and bridging regional medical 
gaps, serving as a foundation for future nationwide 
expansion. Furthermore, its potential for policy 
application was con�rmed as a practical alternative to 
improve the e�ciency of the emergency medical 
delivery system and alleviate the imbalance of medical 
resources between regions.

Telemedicine Research Center
Core Research Centers

Beyond the Hospital, Into the Community
Development of leading technologies for a cloud-based remote consultation platform equipped with 
an EMR-linked integrated cerebral hemorrhage solution for the diagnosis and treatment of 
cerebral hemorrhage patients in medically underserved areas

Participants
Prof. Jin-Pyeong Jeon
Prof. Jae-Jun Lee

E-mail
39549@hallym.ac.kr 

Establishment of an AI/Cloud-Based Cerebral 
Hemorrhage Telemedicine System and Realization of 
Standardized Emergency Response in Medically 
Vulnerable Areas
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Non-face-to-face consultation platform with an integrated AI solution for cerebral hemorrhage

Hospitals in
Medically Underserved

Areas

EMR+PACS
Hallym University

Chuncheon
Sacred Heart Hospital

Non-face-to-face
Consultation Service

[Consultation Referral]
Non-face-to-face

Consultation Service
[Consultation Request]

Hub Hospital

Upload Patient Brain
CT Scan

Real-time
Transmission of
AI Solution for

Cerebral Hemorrhage

Real-time
Transmission of
AI Solution for

Cerebral Hemorrhage

Real-time
Neurosurgery

Specialist Consultation

Hospitals in
Medically Underserved

Areas
Hub Hospital

Request for consultation upon occurrence of emergency cerebral hemorrhage patient

Securing the golden hour through response to consultation requests

Automatic consultation alarm upon transmission of AI solution

...

AI-Based Cerebral Hemorrhage Telemedicine Platform 
for Securing the Golden Hour 

The cloud-based remote consultation platform 
was established as a clinical support solution 
integrating AI cerebral hemorrhage analysis for CT 
images and EMR medical information linkage. When CT 
images taken immediately upon arrival at the 
emergency room are uploaded to the platform, the AI 
quickly analyzes them for cerebral hemorrhage and 
provides primary diagnostic information (approx. 95% 
accuracy). This is then reviewed by neurosurgery sta� 
at the hub hospital to ensure clinical reliability.

Hub hospital medical sta� provide real-time initial 
treatment guidelines, such as target blood 
pressure/oxygen saturation and medication criteria, to 
support optimal decision-making by local medical sta� 
and minimize treatment delays by coordinating 
immediate transfer decisions when surgery is required. 
This systematic work�ow shortens the time from 
transfer decision to surgery preparation by more than 
an hour on average and prevents overcrowding in hub 
emergency rooms. The organic combination of 
AI-based analysis and remote consultation functions 
establishes a practical technical foundation for 
providing rapid, standardized, and high-quality care to 
patients with severe cerebral hemorrhage, even in 
medically vulnerable areas.

Establishing Korea's First Standards for Cerebral 
Hemorrhage Telemedicine: Innovation in Emergency 
Response for Medically Underserved Areas

To improve the survival rates of cerebral 
hemorrhage patients in medically underserved areas, 

an AI and cloud-based standard model for remote 
consultation was developed, gaining recognition for its 
excellence in multi-center telemedicine platform 
design and clinical e�ectiveness. Furthermore, going 
beyond technological development, the project 
established practical, non-face-to-face clinical practice 
guidelines specialized for severe cerebral hemorrhage 
in underserved areas, presenting the �rst telemedicine 
protocol for cerebral hemorrhage that re�ects the 
medical reality in Korea. 

Additionally, to strengthen the emergency 
medical capabilities of on-site medical sta�, a pocket 
guidebook for cerebral hemorrhage treatment was 
produced. It was structured to allow various medical 
professionals, including interns and nurses, to follow 
the step-by-step diagnostic, judgment, and treatment 
decision-making processes linked to the AI-based 
consultation platform. This standardized medical 
system, consisting of clinical protocols and guidebooks, 
will play a crucial role in enhancing the e�ectiveness of 
the consultation platform while creating an 
environment where local medical sta� can respond to 
severe cerebral hemorrhage patients with greater 
con�dence.

Establishing a Cerebral Hemorrhage Safety Net 
through Regional Cooperation 

For the �rst time in Korea, an AI and cloud-based 
telemedicine network for cerebral hemorrhage was 

established, connecting three regions—Gangwon, 
Jeonnam, and Jeju—and �eld demonstrations were 
conducted. In the Gangwon region, Hallym University 
Chuncheon Sacred Heart Hospital led the participation 
of Hongcheon Asan Hospital, Yanggu Sacred Heart 
Hospital, and Inje Korea Hospital. In the Jeonnam 
region, Chonnam National University Hospital and 
Haenam Woori Hospital participated, while in the Jeju 
region, Jeju National University Hospital and Seogwipo 
Medical Center established a collaborative system and 
applied it to actual patient care. A standard protocol was 
operated where images and clinical information 
captured in the emergency room were shared via the 
platform, allowing specialists at tertiary hospitals to 
provide real-time consultations and readings, and 
immediately decide on treatment plans and transfer 
status. As a result, 17 patients with severe cerebral 
hemorrhage received prompt diagnosis and treatment 
within the golden hour. This proved that remote 
consultation in medically underserved areas can 
contribute to saving lives and bridging regional medical 
gaps, serving as a foundation for future nationwide 
expansion. Furthermore, its potential for policy 
application was con�rmed as a practical alternative to 
improve the e�ciency of the emergency medical 
delivery system and alleviate the imbalance of medical 
resources between regions.
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The rapid global advancement of medical and arti�cial intelligence convergence is unlocking new 
possibilities across clinical settings, including primary care, local communities, and the public health sector.

The Hallym University Global Frontier Research Center was launched to lead global joint research in 
medicine, nursing, and AI. Its core mission is to foster glocal (global-local) research collaboration with 
domestic and international institutions and provide systematic support for exchange to build a sustainable 
research ecosystem.

Our strategic collaboration with Harvard Medical School, the University of Massachusetts Chan 
Medical School, and its School of Nursing drives joint research and global talent development in medical 
data, AI, digital health, and chronic disease community care. Following the MOU signed with the University 
of Massachusetts Chan Medical School and Gangwon State, we have shared research outcomes through 
joint seminars and international symposia, continuously strengthening our cooperative framework across 
education and research.

Furthermore, joint seminars featuring world-renowned scholars facilitate the sharing of the latest 
research trends and the identi�cation of speci�c joint research topics. These exchanges have laid the 
foundation for long-term research partnerships, moving beyond short-term visits or one-o� events.

In addition, the Center regularly hosts seminars and monthly academic events, inviting experts from 
top international institutions, including the UCSF School of Pharmacy, Stanford University, the University of 
Cincinnati College of Nursing, the Technical University of Berlin, and Uppsala University. These initiatives are 

Innovation Without Borders: Hallym Medical-Bio’s Global Network

Strengthening International Research Cooperation with the U.S., 
a Global Leader in Medical AI and Digital Health

International Cooperation Research Center
Core Research Centers

Beyond the Region, Into the World
Global Frontier Research Center

Participants
Prof. Dong-Soo Shin
Prof. Jae-Yong Yu
Prof. Dong-Ok Won
Prof. Jin-Soon Kim

E-mail
shindong@hallym.ac.kr
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Global Expansion Through Local Validation 
in the United States

Building on the success of Korea's �rst remote 
consultation model for cerebral hemorrhage, the 
research team is pursuing overseas validation R&D in 
collaboration with the University of Massachusetts 
Chan Medical School hospitals. The Gangwon-Boston 
cooperation network, established by both institutions, is 
preparing a validation model tailored to the U.S. medical 
environment by collecting and re�ning local data, 
adapting the digital healthcare platform for 
English-speaking regions (UI/UX improvement), and 
analyzing patient transfer systems. Furthermore, the 
team is conducting IRB approval processes, selecting 
validation hospitals, and training medical sta� at U.S. 
healthcare institutions. These e�orts verify the global 
performance of AI cerebral hemorrhage algorithms and 
evaluate the technical stability of the remote 
consultation platform. Such overseas validation 
demonstrates the scalability of Korea's remote 
consultation system to international medical 
environments.

Leading Global Standards for Future Medicine with
Uppsala University, the Intellectual Heart of
Northern Europe

Hallym University Medical Center has maintained a 
profound academic resonance that transcends 
continental boundaries with Uppsala University, Northern 

Europe's most prestigious institution, founded in 1477. 
Since establishing a cooperative framework in 2008, this 
robust alliance, now in its 17th year, has evolved beyond 
simple exchange to become a core pillar of a global 
research platform preparing for the future of humanity.

Collaboration between the two institutions has 
generated convergent academic value spanning clinical 
and basic medicine. The 14th Hallym-Uppsala 
International Symposium shared diverse solutions for an 
aging society and presented a new paradigm for 
conquering degenerative diseases using cutting-edge AI 
technology. Notably, the ‘HIARC (Hallym International 
Antibiotic Resistance Center) – UAC (Uppsala Antibiotic 
Center) Joint Symposium’ holds great signi�cance in 
establishing a global united front against antibiotic 
resistance, a critical health crisis threatening humanity. 
These e�orts have led to substantive joint research 
outcomes and the selection of global research projects, 
cementing the partnership as one of the most successful 
medical collaborations connecting East and West.

A Hub for Medical Innovation in Asia: A Multidimensional 
Partnership with Nagoya City University

Hallym University Medical Center has built deep 
trust with Nagoya City University, a prestigious public 
institution in Japan, for nearly 20 years since signing an 
agreement in 2006. As strategic partners setting 
standards for Asian medical systems, our institutions are 
opening new horizons for convergent research and 
medical innovation through knowledge sharing that 
transcends time and space.

Collaboration with Nagoya City University has 
simultaneously expanded the scope of academic 
research and clinical practice. The joint symposium held 
in Nagoya, Japan, in May 2025, consolidated the 
infrastructure of 11 hospitals under both institutions (5 
from Hallym and 6 from Nagoya). It served as a turning 
point for mutual convergence, combining Japan’s 
advanced health systems for an aging society with 
Hallym’s sophisticated AI smart hospital solutions (AI, 
robotics, etc.). Furthermore, we established a unique, 
�eld-oriented cooperation model by conducting 
academic exchanges among faculty alongside practical 
exchanges between nursing departments. 
Consequently, Hallym University Medical Center is 
innovating its research capabilities within the Asian region 
and completing a partnership that establishes new 
standards for Asian medicine beyond regional limitations.

establishing a sustainable international academic 
cooperation system, accelerating the creation of a 
foundation for substantive joint research and the 
cultivation of the next generation of medical AI talent.
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On November 27, 2025, the fourth launch of the Korean space launch vehicle Nuri was successful, and 
the Next-Generation Medium-Sized Satellite 3 stably entered its target sun-synchronous orbit at an 
altitude of approximately 600km. This mission is signi�cant as it was pursued not only to verify the satellite's 
precision observation functions but also to demonstrate bio/biomedical science and technology using the 
space environment. In particular, the space bio-experiment module ‘BioCabinet,’ developed by our research 
team, was loaded onto the satellite to conduct life science experiments in microgravity, achieving Korea’s 
�rst space bio-validation results. This experiment presents technical possibilities for expansion into space 
biomedical engineering, tissue engineering, and space long-term stay support technology, marking a new 
turning point for space bio research in Korea.

Beyond the World, Into Space
Development of a BioCabinet for Medium-Sized Satellites (Stem Cell Bio-3D Printing and 3D Cell Culture System)

Participants
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On-orbit Operational Veri�cation of BioCabinet as a 
Space Bio Experimental Platform

The BioCabinet onboard the Next-Generation 
Mid-Sized Satellite 3 was normally deployed and 
operated in orbit, successfully verifying the stable 
operation of core systems for performing space bio 
experiments in microgravity.

Designed as an integrated space biomedical 
experimental platform to withstand harsh space 
environments—including strong vibrations, shocks, 
radiation, and extreme temperature changes—the 
device con�rmed that major subsystems (power, 
thermal control, communication, experiment control) 
operated normally according to planned scenarios. 
Notably, during initial checks and step-by-step 
operations in orbit, the system maintained stability 
without anomalies, and remote command execution 
and status monitoring linked with ground control 
proceeded smoothly. This proved the feasibility of 
performing autonomous, repetitive life science 
experiments in space and demonstrated that the 
domestically developed space bio experiment module 
secured structural stability and operational reliability in 
an actual orbital environment. These achievements are 
signi�cant as they establish the technical foundation for 
more complex biological experiments and long-term 
missions in the future.

Microgravity-based Cell and Bioprinting Demonstration 
and Future Potential

The BioCabinet demonstrated the possibility of 
precise life science experiments in space by maintaining 

Exterior Appearance of BioCabinet Interior Appearance of BioCabinet Con�guration of
BioCabinet Experimental Module

Mechanical
Module

Culture Media
Storage Module

3D Printing
Module

Bio Module

Electrical
Module

3D Cell
Culture Module

cell survival, controlling biological samples, and 
performing 3D bioprinting experiments in microgravity. 
During the experiment, environmental conditions for 
cell culture were stably maintained, and the feasibility of 
remote-based space bio experiments was con�rmed by 
adjusting experimental conditions and acquiring 
real-time data via ground communication. This provides 
an important technical basis for expansion into 
repetitive and automated bio-experiments in future 
long-term space missions. Furthermore, these 
achievements suggest potential applications in space 
drug development, tissue engineering-based arti�cial 
tissue fabrication, analysis of biological changes in 
astronauts during long-term stays, and biomedical 
support technologies. This demonstration through the 
BioCabinet represents a shift in Korea's space bio 
research from proof-of-concept to actual orbital 
experimentation, contributing to strengthened national 
capabilities and expanded international joint research.

Space Bio Demonstration Achievements of the 
BioCabinet Onboard the Next-Generation Mid-Sized 
Satellite 3
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Hallym University Medical Center is successfully 
leading the Ministry of Health and Welfare's 'Medical 
Data-Driven Hospital Support Project,' alongside the 
Doheon Institute for Digital Innovation in Medicine (est. 
2021), aligning with the national vision of 'Creating an 
Innovative Ecosystem for Health and Medical Data 
Flow.' Led by Young-Kyun Suh, Director of the Big Data 
Center, we have established the clinical data lake and 
research portal 'HERO.' This platform is being perfected 
as a highly versatile, optimal research environment by 
implementing international data standardization, strict 
quality control, and a researcher-centered intuitive 
UI/UX.

Future Connection Platform for Medical Data 
Hallym University Medical Center's HERO (Harmonic 

integrated Research platfOrm, www.hero.re.kr) is a 
state-of-the-art integrated research portal that presents 
a new paradigm for clinical research, going beyond a simple 
data repository. It encompasses core clinical raw data, 
including patient information, diagnosis, prescriptions, 
EMR, speci�c forms, PACS, and integrated images. After a 
thorough de-identi�cation process of data from 7 million 
patients (approx. 200TB) and standardization to 
international standards (CDM, K-CURE, Baseline DB), data 
is provided to researchers on a D-1 basis.

Hybrid Cloud

SUPER HERO

Medical Data Research
Convergence Research Fields

Hallym University Medical Center HERO Research Portal
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A powerful hybrid cloud environment accelerates not 
only internal research but also joint research with industry, 
academia, research institutes, and hospitals. Furthermore, 
it leads open innovation through public environments, such 
as nurturing convergence talent and hosting medical data 
utilization competitions. Data security is ensured through 
strict pseudonymization and DRB review in compliance 
with Ministry of Health and Welfare guidelines. This is 
proven by achieving the highest external data quality 
certi�cation (Complex A-Class, Management System Level 
5) and maintaining top-class status in national projects. 
HERO continues to evolve, constantly challenging the 
forefront of new medical IT technologies by collaborating 
with leading IT companies to standardize unstructured 
EMR data, develop medical imaging LLMs, and introduce 
the latest analysis solutions such as Snow�ake.
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Hallym University Medical Center has proven that 
medical AI is a technology applicable in actual clinical 
settings through the FDA approval of endoscopy AI and 
NeuroEars, demonstrating the importance of 'clinical 
utility' and 'regulatory science.' Building on these 
achievements, the 'Cerebrovascular Medical Twin' has 
evolved beyond a static 3D model into a dynamic twin 
technology that integrates Real-World Data (RWD) with 
hemodynamic information. This technology enables 
high-precision prediction of the occurrence and future 
risks of cerebral aneurysms and strokes and provides 
precise support for medical decision-making by 
suggesting optimal treatment paths based on individual 
patient characteristics. This innovation shifts the 
medical paradigm from a reactive approach to a 
proactive, predictive-based precision medicine system.

Medical Arti�cial Intelligence Reaching the Stage of 
Digital Medical Devices

For medical AI to transcend laboratory algorithms 
and become a true tool assisting physicians, targeting 
unmet clinical needs from development and proving 
e�cacy to regulatory agencies is essential. Professor 
Chang-Seok Bang of the Department of 
Gastroenterology at Chuncheon Sacred Heart Hospital 
seeks to address the clinical hurdle of 'standardizing 
examination quality' through his endoscopic AI 
research. By digitizing the polyp diagnosis 
process—traditionally dependent on examiner 
expertise—and quantitatively evaluating imaging blind 
spots and variations in bowel preparation, his work 
provides a new objective standard for clinical 
procedures. Furthermore, NeuroEars, founded by 
Professor Sung-Kwang Hong (Hallym University Sacred 
Heart Hospital), is a success story that achieved the 
"universalization of diagnosis." It made dizziness 
diagnosis—previously requiring expensive 
equipment—widely accessible through VR and AI, 
ultimately securing rigorous U.S. FDA approval.

Medical Twin: Beyond Static Simulation Toward 
Dynamic Prediction

The "Cerebrovascular Medical Twin," newly 
developed by Professor Chul-Ho Kim’s team 
(Chuncheon Sacred Heart Hospital), aims for "dynamic 
prediction" beyond static simulation. Unlike existing 
twin technologies limited to static anatomical 
simulation, this medical twin is distinguished by its 
implementation of a living "dynamic twin" integrating 
Real World Data (RWD) with hemodynamic 
characteristics. Expanding from cerebrovascular 
diseases to peripheral and microvessels, this 
technology uses deep learning survival analysis to 
predict the risk of future vascular event recurrence and 
cerebral aneurysm rupture with high accuracy.

Ultimately, the medical twin transcends its role as 
a mere visualization tool. It is evolving into a powerful 
Clinical Decision Support System (CDSS) that suggests 
optimal treatment paths and realizes patient-centered 
precision medicine, serving as a key driver in innovating 
the medical paradigm from "reactive response" to 
"proactive prediction."

Medical AI Research
Convergence Research Fields

From Technology to Digital Medical Devices, Toward Predictive Insight: 
The Evolution of Medical AI
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The Hallym AI-Biohealth R&BD Center is 
establishing an integrated platform that systematically 
supports the entire R&D lifecycle, using networking as 
its core engine. In particular, it aims to create an 
ecosystem where substantial value is generated 
through industry-academic collaboration by rapidly 
applying data-driven research outcomes in medical and 
bio-healthcare �elds to clinical and industrial settings.

To realize this vision, the center will: �rst, provide a 
physical and institutional environment for collaboration 
among researchers, industry experts, and clinical sta� 
through the Open R&D Space; second, establish a 
telemedicine platform to accelerate the validation and 
dissemination of AI-based diagnostic and therapeutic 
technologies; and third, continuously revitalize the 
Gangwon Biohealth Industry Research Association to 
strengthen organic networks among regional 
stakeholders, creating a virtuous cycle of joint research 
and technology transfer.

The center operates the Well-DC (Data Core) and 
supports convergence research projects. It is also 
establishing a CRO (Clinical Research Organization) 
training institution and promoting a public research 
platform for AI-bio material discovery and utilization. 
We have completed the formation of a local 
government-industry-academic consultative body 
centered on three major Industry coupled Cooperation 
Centers (ICCs) and are actively signing MOUs with local 
governments and regional innovation institutes.

The center plans to build a Gangwon-style AI 
transformation model through the convergence of big 
data, machine learning, and the metaverse. We will 
strengthen global R&D capabilities for core 
bio-healthcare talent linked with ICC-Labs and expand 
All-SET corporate support to foster regional smart 
bio-healthcare personnel and establish a growth 
foundation tailored to regional industrial needs.
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Sohn et al., Int J Mol Sci. (2025) Lee et al., Immune Netw. (2024)

Professor Jong-Hee Sohn’s Precision Neuroscience 
research team aims to precisely identify the pathology of 
neurological disorders from the perspectives of immunity, 
metabolism, microenvironment, and epigenetic 
regulation, and to discover therapeutic targets. In this 
project, clinical neurologists and basic/translational 
researchers collaborated to conduct multi-layered 
analyses of in�ammatory responses, the nerve-organ axis 
(gut–brain, lung–brain), and microglial dysfunction 
observed in major neurological disorders such as 
migraines, Parkinson's disease, ischemic brain injury, and 
neurodevelopmental/emotional memory abnormalities. 
This approach connects clinical indicators with molecular 
and cellular mechanisms, suggesting the potential for 
precision medicine-based treatment strategies for 
neurological disorders.

Clinical-based Precision Neuroscience Research 
Identifying Gut-Brain Axis Abnormalities

Professor Jong-Hee Sohn leads clinical-basic 
convergence research focusing on migraines and 
metabolic/in�ammatory diseases, identifying the 
pathophysiological role of the gut–brain axis in 
neurological disorders. In particular, by utilizing animal 
models of acute and chronic migraine, the team 
systematically analyzed di�erences in gastrointestinal 
in�ammation, immune cell changes, and CGRP 
expression, proving intensi�ed gut–brain axis 
abnormalities in chronic migraines. Furthermore, 
research on metabolic and in�ammatory regulation 

using PDE5 inhibitors demonstrated the impact of 
immune cell polarity changes and blood �ow 
improvement on systemic metabolism and nervous 
system homeostasis, expanding possibilities for new 
therapeutic approaches.

Expansion Strategy for Precision Neuroscience 
through the Convergence of Circuit, Immune, and 
Epigenetic Mechanisms

The Precision Neuroscience research team has 
organically accumulated research on brain circuit 
function, microglial regulation, epigenetic mechanisms, 
and anti-in�ammatory/antioxidant pharmacology. By 
investigating the lung–brain axis and microglial 
lysosomal function, the team identi�ed the impact of 
systemic in�ammation and metabolic status on 
hypothalamic and neural circuit homeostasis. In 
ischemic brain injury and neurodevelopmental models, 
they experimentally proved neuroprotective candidates 
and imbalances in excitation/inhibition (E/I balance). 
Furthermore, research on striatal circuit development 
and REM sleep-based memory regulation established 
epigenetic regulation and circuit plasticity as core axes 
in the pathology of neurological and psychiatric 
disorders. Moving forward, the research team plans to 
expand into precision diagnostic markers and targeted 
therapeutic strategies through convergence research 
that integrates clinical data, circuit analysis, and 
molecular/immune mechanisms.

Precision Neuroscience Research
Convergence Research Fields

A New Axis for Understanding Neurological Disorders: 
Convergence Precision Neuroscience
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Major solid tumors have a high unmet medical 
need due to low survival rates and a lack of treatable 
antigens. Additionally, existing CAR-T therapies have 
limitations such as high costs, long production periods, 
and low e�cacy in solid tumors. Accordingly, the 
research team is discovering new solid tumor-speci�c 
antigens and developing next-generation CAR-T cell 
therapies based on 'in vivo CAR' technology, which 
allows for immediate administration and cost reduction, 
in collaboration with Singular Immune Inc. in the US.

BiTE-secreting CAR-T Cell Technology
(CAR-T cells in situ secreting BiTE)

CAR-T cells that secrete BiTE (Bispeci�c T-cell 
Engager) within the tumor are e�ective therapeutic 
agents that can overcome the major limitations faced 
by existing CAR-T therapies in solid tumors.

Solid tumors exhibit high "heterogeneity," where 
not all cancer cells express the same antigen. The BiTE 
secreted by CAR-T cells attracts nearby bystander T 
cells to induce attacks on adjacent cancer cells that lack 
the CAR antigen (Bystander e�ect). This e�ectively 
blocks immune evasion caused by antigen loss.

Solid tumors are di�cult for cell therapies to 
penetrate due to physical stromal barriers and complex 
vascular structures. BiTE, a small protein, can di�use 

and penetrate more easily through tumor tissues; 
delivery e�ciency is maximized as CAR-T cells that have 
in�ltrated the tumor tissue act as a "local factory" to 
continuously produce BiTE.

The environment surrounding solid tumors is 
hostile, suppressing the activity of immune cells. By 
designing CAR and BiTE to target di�erent antigens 
(Dual Targeting), binding a�nity to cancer cells can be 
increased and immunosuppressive signals can be 
o�set. By involving non-speci�c T cells already present 
in the body in the attack on cancer cells, the exhaustion 
of injected CAR-T cells is delayed, and a sustained 
anticancer e�ect is maintained.

Protein-based in vivo CAR technology
(Protein-based in vivo CAR)

Without the lengthy process of extracting and 
manufacturing a patient's cells, pre-produced CAR 
proteins can be administered immediately to patients in 
need, much like antibody therapies, preventing 
treatment delays. Since mass production is possible 
rather than customized small-batch production, overall 
treatment costs, including production costs, can be 
drastically reduced, thereby improving patient 
accessibility.
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The Hallym International Antibiotic Resistance 
Center (HIARC) is the �rst specialized center for 
antibiotic resistance in Korea established within a 
hospital, serving as a multidisciplinary convergence 
organization that bridges clinical and basic research. 
Leveraging practical research that addresses unmet 
medical needs and an extensive global network, HIARC 
is emerging as a global hub providing innovative 
solutions to overcome antibiotic resistance.

Systems Life Science Research Integrating Neural, 
Metabolic, and Environmental Responses

With the goal of realizing digital healthcare-based 
personalized antibiotic treatment, HIARC is 
concentrating its research capabilities on its priority 
project, the A–B–C–D system. This project consists of 
AI-based optimal antibiotic administration, data 
infrastructure construction using biosensors and 
pathogen resource banks, development of personalized 
antibiotic combination therapy models, and clinical 
application combining rapid diagnosis and precision 
dosing strategies.

This convergence research is linked to the 
government's national management measures to 
address antibiotic resistance, aiming for a paradigm 
shift from conventional empirical prescription-based 
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treatment to evidence-based precision medicine. 
Notably, joint research on rapid diagnostic tool-based 
personalized antibiotic combination therapy with 
Uppsala University in Sweden has produced tangible 
results, serving as a model for international 
collaborative research leading innovation in antibiotic 
treatment.

Operation of Korea's only national specialized pathogen 
resource bank for antibiotic-resistant bacteria  

Pathogen resources are key source materials and 
vital biological resources that support health and 
medical R&D. In 2024, HIARC was designated as the 
"Specialized Pathogen Resource Bank for 
Healthcare-Associated Resistant Bacteria" by the 
Korea Disease Control and Prevention Agency (KDCA), 
continuing to strengthen its capabilities in systematic 
acquisition of high-quality pathogen resources and 
genomic analysis.

Furthermore, by establishing an integrated 
platform linking clinical data from �ve foundation 
hospitals, HIARC is creating a research environment 
that organically combines pathogen resources with 
clinical information. This designation enables HIARC to 
secure core research infrastructure to lead domestic 
and international collaborative research while 
step-by-step establishing a solid foundation for 
data-driven precision medicine.
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Amid the global demand for innovative diagnostics 
and therapeutics to address high mortality rates and 
the public health burden of liver disease, the gut 
microbiome is gaining attention as a key factor playing a 
crucial role in the development and progression of 
chronic liver disease through gut–liver axis interactions. 
The research team has identi�ed next-generation 
microbiome-based therapeutics and diagnostic 
biomarkers, proving their excellence. They aim to select 
pharmabiotic candidate strains and substances to 
expand into drug development and diagnostic 
technologies, ultimately presenting personalized 
treatment strategies applicable to various diseases.

A Priority Research Institute Leading Liver Disease 
Research through Microbiome Studies

Leveraging its proven expertise in gut 
microbiome-liver interactions, the Hallym University 
Institute of Gastroenterology was designated as a 
Priority Research Institute by the Ministry of Education 
in 2020, securing 6.3 billion KRW in total funding. The 
institute is advancing research on the gut-liver-brain 
axis, focusing on chronic liver disease and hepatic 
encephalopathy, and has expanded its research scope 
from identifying pathological mechanisms to 
developing microbiome-based diagnostic and 
therapeutic technologies. Notably, the institute has 
accumulated robust research capabilities to bridge 
basic research �ndings with practical therapeutic 
strategies by identifying pharmabiotic candidate strains 
and substances, deriving biomarkers, and integrating 
preclinical and clinical research. 

 This success suggests a potential paradigm shift 
in liver disease treatment and serves as a core 
foundation for personalized medicine research 
expanding to various diseases.

Identi�cation of Hepatic Encephalopathy Mechanisms 
Based on the Gut-Liver-Brain Axis and Validation of 
Next-Generation Probiotic E�ects

Hepatic encephalopathy is a neuropsychiatric 
syndrome occurring in patients with acute or chronic 
liver disease. Although it is accompanied by cognitive 
and mental dysfunction, the mechanism between gut 
microbiota and neurological function has not been 
clearly identi�ed. To investigate the role of the 
gut-liver-brain axis, the research team established a 
cohort of 154 patients with liver cirrhosis and a 
community cognitive cohort of 80 individuals, and 
validated cognitive impairment using liver injury mouse 
models. The results showed that the proportion of the 
next-generation probiotic Akkermansia muciniphila was 
signi�cantly reduced in patients with hepatic 
encephalopathy and cognitive dysfunction. 
Furthermore, the administration of this strain was 
con�rmed to alleviate liver tissue damage and improve 
cognitive function. This study suggests the possibility 
of regulating hepatic encephalopathy through gut 
microbiota and provides a scienti�c basis for developing 
therapeutic strategies based on the gut-liver-brain axis.
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The group conducts research on identifying 
pathological mechanisms and developing precision 
treatment strategies for age-related musculoskeletal 
diseases, such as osteoporosis, fractures, arthritis, 
sarcopenia, and prosthetic complications, which are 
increasing due to rapid population aging. By integrating 
basic and clinical translational research linking 
molecular biology, nanomedicine, regenerative 
medicine, bioinformatics, and clinical orthopedics, the 
group is expanding its research into practical 
therapeutic technologies, including mechanisms of 
prosthetic in�ammation and osteolysis, candidate 
factors for regulating bone metabolism, and targeted 
bio�lm removal technology. Furthermore, the group is 
proposing integrated diagnostic and therapeutic 
strategies for skeletal aging diseases by discovering 
transcriptome- and genome-based sarcopenia 
biomarkers. These research achievements were 
recognized for their international competitiveness, with 
researchers being named Highly Cited Researchers 
(HCR) in 2024.

Advancement of Nanocarrier-Based Periprosthetic 
Bio�lm Removal Technology 

The research team developed a four-component 
mixed removal agent combining calcium hydroxide, 
sodium hypochlorite, deoxycholate, and an iodine 
complex, demonstrating powerful anti-bio�lm e�cacy 
by removing Staphylococcus aureus bio�lms to below 
the detection limit within four hours. The synergistic 

e�ect of each component attacking microbial survival 
pathways and the EPS matrix through di�erent 
mechanisms e�ectively disrupted the structural 
stability of the bio�lm. By encapsulating the agent in 
cubosome-based nanocarriers, the team 
simultaneously improved the stability, sustained 
release, and bio�lm penetration of the remover, 
ensuring consistent removal e�ects against various 
strains, including multi-drug resistant bacteria. This 
technology presents the potential for clinical and 
industrial application as a next-generation formulation 
for preventing infections in joint prostheses and 
medical devices.

Discovery of Precision Diagnostic Biomarkers for 
Sarcopenia and Osteosarcopenia Based on Integrated 
Transcriptomic Analysis

To establish early diagnosis and customized 
treatment strategies for sarcopenia and 
osteosarcopenia, integrated bioinformatics analysis 
was performed using public transcriptomic data and 
Asian cohorts. This analysis identi�ed key 
sarcopenia-related biomarkers such as PDK4, STAT3, 
and CCN2, along with hub genes associated with 
osteosarcopenia such as ADAM8, BECN1, KLF4, and 
GBP5. These genes re�ect age-related pathological 
mechanisms such as in�ammatory responses, 
autophagy dysfunction, and mitochondrial decline, 
explaining the simultaneous degeneration of muscle 
and bone at the molecular level. This study provides a 
scienti�c basis for establishing precision diagnostic 
criteria and targeted therapeutic strategies that re�ect 
the characteristics of Asian populations.

Bio�lm Eradication to Smart Delivery

Stimuli-Responsive IPSAM-Based siRNA Delivery SystemBio�lm Eradication and Nanocarrier Research

Development of Precision Diagnostic and 
Therapeutic Technologies for Age-Related 
Musculoskeletal Diseases

Musculoskeletal Research Group
Specialized Research Areas

Integrated Precision Medicine for Age-Related Musculoskeletal Diseases: 
Control of Periprosthetic Infection Bio�lms and Discovery of 
Genomic-Based Therapeutic Targets for Sarcopenia
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Advanced systems biomedical convergence research 
focuses on systemic metabolism as a core concept, integrally 
studying various biological phenomena—including the 
nervous system, immune system, genome, epigenome, and 
cellular homeostasis—through cutting-edge life science 
technologies.

This research aims to identify how interaction 
networks across the entire organism, beyond individual 
cells or organs, regulate the onset and progression of 
diseases. To this end, convergence research is being 
conducted by combining validation through various 
genetically modi�ed animal models, precision molecular 
analysis, advanced genomic analysis models, and 
omics-based approaches.

Systems Life Science Research Integrating Neural, 
Metabolic, and Environmental Responses

To analyze biological responses to nervous system 
functions, protein metabolism, and environmental 
factors, the research team is conducting studies to 
uncover disease-related biological phenomena at the 
systems level using various experimental animal models. 
Research �ndings on the disruption of neuronal 
homeostasis and accompanying behavioral changes, 
biological responses to toxic substances or 
environmental factors, and the regulatory mechanisms 
of the nervous system-peripheral tissue axis have been 
published in top-tier JCR journals, accumulating 
expertise. Building on these �ndings, Professor 
Chan-Hee Lee has presented systemic regulatory 
mechanisms of the nerve-metabolism axis by publishing 
research results in Cell Metabolism, Nature 
Communications, and the Journal of Neuroin�ammation 
over the past �ve years. Professor Keun-Wook Lee has 
been awarded mid-career research grants from the 
National Research Foundation of Korea (NRF) and has 
been conducting research on anti-cancer immune 
response regulators based on the identi�cation of 
cancer cell-immune cell-stromal cell interactions in the 

tumor microenvironment. Additionally, collaborative 
research is being conducted based on expertise in 
various in�ammatory diseases, infection animal models, 
and immune analysis. Notably, joint research on national 
bio and medical technology development projects with a 
team of microbiome experts has led to patent �lings and 
paper submissions regarding a novel concept of 
bene�cial microbial combinations and metabolites for 
improving in�ammatory bowel disease. These studies 
contribute signi�cantly to the integrated understanding 
of the impact of systemic metabolic states and external 
stimuli on biological homeostasis.

Research on Identifying Biological Phenomena Based 
on Cells, Genomes, and Epigenetics

Furthermore, the research team has been 
conducting research to identify the fundamental 
principles of life phenomena, focusing on human germ 
cell development, epigenetic reprogramming, and 
genomic stability maintenance mechanisms. In 
particular, studies utilizing human and mouse germ cell 
models have precisely identi�ed transcriptional 
regulators and regulatory networks for DNA methylation 
and hydroxymethylation. In this regard, Professor 
Sun-Min Lee presented world-class principles of 
epigenetic regulation in human germ cells and 
developmental processes through research published in 
journals such as Nature Cell Biology and Experimental & 
Molecular Medicine. Professor Gyu-Young Lee expanded 
the foundation of cellular homeostasis research by 
continuously publishing �ndings on genomic stability and 
DNA damage repair mechanisms in top-tier journals such 
as Nucleic Acids Research.

Systems Biology
Multi-organ networks

Integrative Biology
Cellular interactions, molecular & cellular study

Systems Biology Research Group
Specialized Research Areas

Advanced Systems Biomedical Convergence Research
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Achievements in Advanced Biomedical Convergence 
Research Considering Systems Metabolism
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Integrated Epitranscriptome-based RNA Precision 
Control Platform

We develop modules that precisely control the 
tissue speci�city, timing, intensity, and stability of 
mRNA through AI analysis of epitranscriptome big data 
based on Next-Generation Sequencing (NGS). We also 
establish green platforms for optimized mRNA vaccines 
and the production of high-value metabolites and 
proteins.

Conservation Strategy for Abeliophyllum distichum 
Revealed by Omics

We precisely diagnose genetic bottlenecks and 
habitat fragmentation of Abeliophyllum distichum, a 
plant species endemic to Korea, using RAD-seq-based 
population genomics, and provide a genetic blueprint 
for the conservation of endangered species in the era 
of climate crisis.

AI-based Development of Antiviral Therapeutics from 
Native Korean Plants

We identify antiviral candidate substances derived 
from natural products using AI prediction and big data, 
and elucidate targets and mechanisms of action 
through proteomics-based in silico docking.

Optogenetics-based Study on ALS Neurodegeneration 
Mechanisms

We develop a light-controllable TDP-43 
aggregation model to elucidate protein aggregation 
and neuronal death pathways in neurodegenerative 
diseases at the molecular and cellular levels.

Discovery of Microbes for Simultaneous Control of 
Methane and Nitrous Oxide

Using multi-omics, we identify methanotrophs 
that simultaneously perform methane oxidation and 
nitrous oxide reduction under hypoxic conditions, 
suggesting the potential for controlling complex 
greenhouse gases.

The Multi-omics-based Systems Biology 
Convergence Research Team is composed of faculty 
members from the Department of Life Science and is 
a�liated with the university's Multidisciplinary Genome 
Institute and the BK21 Multi-omics-based Functional 
Biomaterials Research Talent Training Team.

Multi-omics is a research �eld that provides a 
holistic understanding of biological systems by 
integrating multi-layered biological data, including 
genomics, transcriptomics, proteomics, metabolomics, 
microbiome, and phenomics. Advances in 
next-generation sequencing (NGS) technology and 
AI-based analysis have enabled the multi-layered 
elucidation of complex biological phenomena and 
disease mechanisms, with their applications rapidly 
expanding across the bio-industry.

Utilizing this multi-omics approach, the research 
team is identifying functional biomaterials applicable to 
the bio-health industry and conducting research to 
scienti�cally verify their e�cacy at the molecular level.

Holistic Understanding of Biological Systems 
through Multi-layered Data Integration

Multi-omics Research Group
Specialized Research Areas

Multi-omics-based Systems Biology Convergence Research
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Exosome-based therapeutics are gaining attention 
as a new alternative for treating intractable diseases; 
however, practical application has been hindered by the 
absence of manufacturing and analytical standards and 
limitations in clinical-level e�cacy validation.

Addressing this challenge, the research team 
designated atopic dermatitis as a target disease and is 
building a convergence research platform that integrates 
exosome manufacturing, analysis, and e�cacy validation 
into a single work�ow.

This study presents an evaluation system that 
approaches clinical levels beyond animal testing by linking 
nanomedical engineering technologies, such as speci�c 
miRNA-overexpressing exosome manufacturing, 
high-sensitivity analysis, and 3D skin tissue chips 
containing human-derived blood vessels.

Securing miRNA-Overexpressing Exosome Manufac-
turing and Precision Analysis Technologies

The research team established a cell-based 
manufacturing process to stably produce exosomes 
overexpressing miR-147a, known for its 
anti-in�ammatory e�ects. These e�orts con�rmed high 
productivity and expression characteristics in the 
exosomes, demonstrating their potential as therapeutic 
candidates for atopic dermatitis. Furthermore, 
introducing MALDI-TOF mass spectrometry-based 
exosome biomarker detection and a sensing concept 
using synthetic biology-based surface-expressing 
bacteria signi�cantly enhanced analytical precision.

Implementation of an E�cacy Validation Model Based 
on Skin Tissue Chips Including Human-Derived Blood 
Vessels

To evaluate therapeutic e�ects at a clinical level, 
the research team constructed a skin tissue chip 
featuring microvessels. Subsequently, we established an 
atopic dermatitis disease model using cytokine 
stimulation. Notably, the HDMEC-based model responds 
sensitively to in�ammatory reactions and accurately 
re�ects pathological characteristics, suggesting its 
potential for validating exosome e�cacy and serving as 
an alternative to animal testing. This achievement lays a 
solid foundation for enhancing the reliability of preclinical 
evaluations in developing exosome therapeutics.

E�cacy Validation with Full-Thickness Skin-on-a-Chip
Including Human-Derived 3D Blood Vessels

Overexpressed
Exosome

Extraction
Technology

Rapid Exosome
Analysis
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Exosome
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Multiplex Analysis Technology for
Low-Molecular-Weight Biomarkers

Nanostructure-Based
Biomolecule Identi�cation Technology

Fluid Sample
Biosensing Technology

Organ-on-a-Chip Integrated
Biosensor Technology
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Development of an Exosome Manufacturing, 
Analysis, and E�cacy Validation Platform for Atopic 
Dermatitis Exosome Therapeutics
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With the rapid transition to a super-aged society, 
aging-related chronic diseases—including cognitive 
decline, sarcopenia, and hyperlipidemia—are increasingly 
understood not as independent organ diseases but as 
common pathophysiological outcomes of systemic 
metabolic network disruption. Accordingly, integrated 
intervention strategies regulating systemic metabolic 
networks are becoming essential to prevent and 
ameliorate chronic diseases, moving beyond 
organ-speci�c or single-disease approaches. Driven by 
this paradigm shift toward a systemic metabolic network 
perspective, the Medical-Bio Translational Nutrition 
Research Center conducts convergence research to 
elucidate the mechanistic e�ects of food and nutrition 
interventions and prevent aging-related chronic diseases.

Understanding Chronic Disease Pathology and 
Establishing Intervention Strategies Based on Systemic 
Metabolic Networks

The research center conducts convergence research 
to integrally understand the pathophysiology of chronic 
diseases across human systems—nervous, 
musculoskeletal, cardiovascular, and 
integumentary—from the perspective of systemic 
metabolic and in�ammatory network disruptions, and to 

Medical-Bio Translational
Nutrition Research Center

Prevention of 
Aging-Related Chronic 

Diseases Through Systemic 
Metabolic Network 

Regulation and 
Establishment of a 

Customized Intervention 
Nutrition Platform

Prevention of Aging-Related Chronic Diseases 
Through Systemic Metabolic Network Regulation and 
Establishment of a Customized Intervention 
Nutrition Platform

Medical Nutrition Research Group
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Medical-Bio Translational Nutrition Research Center
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establish nutrition-based intervention strategies. In 
particular, leveraging large-scale nutritional epidemiology 
cohort data allowed us to identify the impact of dietary 
patterns and nutritional status on disease onset and 
present mechanisms of systemic metabolic disruption 
during aging, focusing on key regulators like immunity, the 
gut environment, and lipid metabolites. These 
achievements provide a mechanistic basis for 
reinterpreting chronic diseases, including geriatric 
conditions, from the perspective of systemic metabolic 
network regulation, contributing to the scienti�c 
foundation for nutrition-based prevention strategies.

Advancing Personalized Food and Nutrition Interven-
tion-Based Chronic Disease Prevention Platforms

The center de�nes systemic metabolic network 
disruption as a controllable pathophysiological process 
and experimentally veri�es changes in systemic 
metabolism and in�ammatory responses following 
nutritional interventions. By analyzing systemic 
metabolic changes focused on food materials and key 
nutrients and evaluating intervention e�ects using target 
tissues re�ecting systemic status, the center 
accumulates practical evidence for chronic disease 
prevention strategies. Future plans include establishing a 
big data-based research system integrating nutritional 
epidemiology, omics analysis, and preclinical/clinical trial 
results, and developing AI-based tools to quantitatively 
predict relationships between metabolic network 
changes and disease risks. These initiatives aim to evolve 
beyond population-level prevention into personalized 
nutritional intervention designs re�ecting individual 
characteristics, advancing food and nutrition research 
into a systemic metabolic network-based prevention 
platform applicable in the medical-biotech �eld.
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The convergence nursing research area at Hallym 
University College of Nursing conducts 
problem-solving research integrating healthcare data, 
AI, digital health, public policy, and community issues, 
grounded in clinical-centered nursing. With nursing as 
the core axis, the group structurally analyzes health 
problems at regional and social levels by converging 
with data science, IT, public health, and regional policy.

This research utilizes clinical and community 
healthcare data to systematically analyze health risk 
factors and design evidence-based intervention 
strategies, establishing a structure where outcomes 
expand into education, policy, and institutional systems. 
Such e�orts support data-driven decision-making and 
region-speci�c health policy formulation, contributing 
to sustainable healthcare innovation.

Hallym University College of Nursing continuously 
accumulates evidence-based convergence research 
outcomes leveraging its healthcare data analysis 
capabilities. It performs multi-layered analyses of health 
problems at individual, group, and regional levels using 
national health surveys, administrative/medical data, 
and clinical/survey data. These studies focus on 
deriving health risk factors, preventability, and 
intervention priorities from a nursing perspective.

Furthermore, the research structure advances 
analysis methodologies through collaboration with data 
science, epidemiology, and public health �elds, ensuring 
outcomes extend to policy and �eld applications. This 
approach ensures scalability, linking nursing research 
outcomes to digital health intervention design, regional 
health policy proposals, and educational program 
development.

The convergence nursing research area conducts 
policy-linked, problem-solving research centered on 
community health issues. It multidimensionally 
analyzes complex regional issues, such as responses to 
a super-aging society, youth health risks, regional health 
disparities, and healthcare accessibility. This research 
establishes a structure where nursing interventions 
expand beyond community practice into education, 
systems, and policies.

Speci�cally, linking with public health, education, 
and regional policies enables �eld-based empirical 
research, strengthening the feedback loop between 
research results and policy proposals. These studies 
demonstrate that nursing research generates practical 
outcomes contributing to regional innovation and 
public value creation.

We conduct digital-based intervention research 
focused on disease prevention, health management, 
education, and prediction by applying AI, machine 
learning, VR, and mobile technologies to nursing. This 
research enhances the e�ciency and accessibility of 
nursing practice while expanding the applicability of digital 
health technologies in clinical and community settings.

Convergence Nursing Research Group
Specialized Research Areas

Problem-Solving Convergence Nursing Research Integrating 
Region, Industry, and Data
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Leveraging close links with the Hallym University 
Medical Center infrastructure, the College of Nursing is 
establishing a specialized nursing research system that 
expands clinical issues into research topics. Notably, 
continuous cooperation with the �ve foundation 
hospitals under Hallym University Medical Center 
ensures a robust research environment capable of 
planning, demonstrating, and disseminating 
clinical-centered research.

This �eld aims to move beyond simple observation 
of complex clinical problems, jointly designing and 
verifying solutions through industry-academic 
cooperation and the Living Lab approach. These 
initiatives establish a structure expanding specialized 
nursing research beyond academic achievements into 
technology development, educational innovation, and 
industrial linkage.

Strengthening Nursing Research and Education 
Cooperation Linked to Clinical Settings

Hallym University College of Nursing regularly 
holds an annual industry-academic cooperation 
conference with the �ve foundation hospitals to share 
clinical-centered nursing research outcomes. This 
conference serves as a platform where hospital nurses 
and faculty participate together to develop actual 
clinical issues into research topics.

Furthermore, the Living Lab Idea Contest fosters 
a participatory research culture where students, clinical 
experts, and professors collaborate to solve real-world 
clinical problems. Ideas generated in this process drive 
outcomes linked to research project planning, 
educational content development, and technology 
commercialization.

Expanding Technology Commercialization and Digital 
Demonstration of Nursing Research through 
Industry-Academic-Research Cooperation

Hallym University College of Nursing continuously 
carries out joint industry-academic technology 
development and medical-bio research in cooperation 
with companies like Gridatech Co., Ltd. and M-Factory 
Co., Ltd. This collaboration generates practical research 
outcomes where nursing-based research results link 
directly to technology development and 
commercialization. Aligned with the R&D Special Zone's 
focus on commercialization and demonstration, this 
structure establishes a system for generating 
problem-solving research outcomes. Such a structure 
creates a virtuous cycle where nursing research 
outcomes lead to sustainable talent cultivation and 
research dissemination, rather than ending as isolated 
studies.

Representatively, the 2025 digital twin-based 
interventional nursing practice platform project 
implemented ECMO clinical situations in a virtual 
environment and produced VR-based educational 
content, including alarm response processes. This 
establishes a digital-based education and research 
environment where nursing judgment and intervention 
skills for high-risk situations can be repeatedly 
practiced.

Achievements in Medical Center-based Industry- 
Academic Cooperation Conferences and Living Lab 
Operations

Outcomes of Industry-Linked Medical-Bio 
Technology Development and Digital-Based 
Specialized Nursing Research

Specialized Nursing Research Group
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Clinical Problem-Solving Research through 
Specialized Nursing Research Based on Medical Center-Linked Living Labs
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Field-Oriented Medical AI Practice-Based Education 
Utilizing Clinical Data

The Medical AI-Specialized Convergence Talent 
Cultivation Project provides education combining 
theory and practice by utilizing actual medical data. 
Hallym University established a practice-oriented 
learning environment where students de�ne clinical 
problems and design/verify AI models by integrating 
real-world medical data—such as medical images, EMR, 

and bio-signals—into the curriculum based on its 
medical center network. This cultivates medical AI 
convergence talent equipped with both medical �eld 
understanding and data analysis capabilities.

Cultivating Practical Medical AI Talent for Growth in a 
Global Environment

The Medical AI Specialized Convergence Talent 
Cultivation Project extends beyond domestic 
education, providing opportunities to experience global 
research environments and participate in international 
collaborative research. Participating students engage in 
short-term training, international workshops, and joint 
projects with leading overseas institutions. They study 
the latest global medical AI research and accumulate 
practical experience by collaborating with top-tier 
researchers to address unmet medical needs. This 
process broadens understanding of medical AI 
application, regulations, and data environments while 
strengthening international communication skills and 
practical expertise. Consequently, students develop 
into practical medical AI convergence talent with the 
perspectives and competencies required in global 
medical settings.

The advancement of medical AI technology 
requires convergence-type talent possessing both 
medical �eld understanding and data/technical 
capabilities. Leveraging educational infrastructure 
linked to Research-Driven Hospital, Hallym University 
established a medical AI convergence talent system 
utilizing clinical environments and data. Building on this, 
the university aims to foster practical talent capable of 
applying medical AI technology to clinical practice by 
strengthening �eld-based problem-solving and 
practice-oriented learning.

Cultivating Innovative Talent

Education and Research Program for Medical AI Convergence Experts
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Talent Expanding from Education to the Field and
the Global Stage
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Full-Cycle Convergence Physician-Scientist Cultivation Plan

Full-Cycle Physician-Scientist Cultivation

Existing Courses

Life Science Major

Existing Courses

Engineering Major

Existing Courses

Newly Developed Curriculum

#CreditRecognition #Certi�cate #ProtectedTime

Introduction to Convergence Medical Science

Research Methodology in Convergence Medical Science

Convergence Medical Science Research Rotation Program

Follow-up
Management

System

‘Virtuous Cycle’ of 
Continuous Student In�ow 

through Promotion of 
Successful Precedents

This innovative initiative to expand medical 
education beyond the clinic to laboratories and future 
industries is realized through the ‘Convergence Medical 
Scientist Undergraduate Program Support Project.’ 
This project aims to cultivate global convergence talent 
capable of addressing clinical questions with scienti�c 
solutions through bold educational innovation 
encompassing basic medicine, AI, and life sciences.

Hallym University College of Medicine drives 
innovation based on two pillars: ‘infrastructure’ and 
‘systems.’ Directly linking its unparalleled �eld 
infrastructure—�ve foundation hospitals and the 
Research Institute of Medical-Bio Convergence—to 
education supports students in gaining live learning 
experiences bridging clinical practice and research. In 

particular, multidisciplinary convergence research 
involving medical and STEM students, along with 
immersive lab rotation programs, represents a unique 
strength of Hallym University College of Medicine.

To cultivate future medical researchers, 
guaranteeing time and opportunities for research is 
paramount. Hallym University College of Medicine 
boldly introduced the ‘Protected Time’ system, �exibly 
adjusting schedules to allow undergraduates to 
concentrate on research. Furthermore, the university 
supports continuous research activities through 
systematic mentoring and exceptional measures like 
full graduate scholarships. Anchored by an 
education-research model linking infrastructure and 
systems, Hallym University College of Medicine 
continuously advances its physician-scientist 
cultivation system to lead future medical research and 
the bio-health industry. This initiative contributes 
signi�cantly to the advancement of the domestic 
medical �eld and bio-health industry.

Hallym University College of Medicine Accelerates 
Cultivation of ‘AI-Bio Convergence’ 
Physician-Scientists, Leading the Future Medical 
Education Paradigm

Cultivating Innovative Talent

Cultivating Convergence Physician-Scientists
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In response to growing demand for clinical and 
health data research, Hallym University College of 
Nursing is establishing a new "Clinical Trial Management 
and Operations Major" in the Graduate School of 
Nursing, starting the �rst semester of 2026. With the 
growth of pharmaceutical/bio industries and digital 
health, demand for professionals capable of managing 
the entire clinical trial process—planning, operation, 
monitoring, quality control—is increasing.

Accordingly, Hallym University College of Nursing 
aims to establish a multidisciplinary education system 
linking data science and bio-health, centered on 
nursing, to systematically cultivate high-level clinical 
trial professionals. Furthermore, connecting with the 
Gangwon Special R&D Zone, the college plans to 
strengthen cooperation with regional bio/digital 
healthcare industries and build a sustainable talent 
cultivation model linking education, research, and 
industrialization.

Preemptive Operation of Undergraduate Nano-de-
gree-based Clinical Trial Education

To establish a foundation for cultivating 
professionals, the "Clinical Trial Manager Nano-degree 
Program" has operated in the undergraduate 
curriculum since the �rst semester of 2025. This 
program systematically fosters core basic 
competencies—clinical trial concepts, 

ethics/regulations, data management, monitoring—at 
the undergraduate level, linking to the future major. This 
initiative empowers students to expand career 
exploration and practical interests early, while 
educational needs and �eld demands identi�ed during 
operation serve as basic data for advancing the 
curriculum.

Curriculum Development and Establishment of 
Industry-Academic Cooperation Foundation for 
the New Major

The steering committee formed for the 
establishment of the "Clinical Trial Management and 
Operations Major" analyzed job demands in the clinical 
research �eld to derive core competencies required for 
planning, operation, monitoring, quality, and data 
management, and structured a curriculum linked in 
stages of basic, advanced, and practical training based 
on these. Furthermore, collaboration with CROs and 
hospital clinical trial centers has established a robust 
system for �eld training and internships. We have also 
�nalized the curriculum roadmap and operation plan, 
completing preparations for the program's launch in the 
�rst semester of 2026. These achievements serve as 
the foundation for building a practical, �eld-based 
education system responding to industry demands and 
clinical environment changes.

Cultivating Innovative Talent

Cultivating Professionals in Clinical Trial Operations and Management
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Advancement of Convergence Research and Research 
Cooperation System through Specialization in 
Medical-Bio-Health

Our university designated 'Medical-Bio-Health' as 
a specialized �eld aligned with regional strategic 
industries, aiming to enhance global research 
capabilities and foster �agship academic units, 
operating various talent cultivation programs for 30 
years. Building on this foundation, we established a 
Medical-Bio-healthcare industry research network 
involving university researchers, medical center clinical 
researchers, and related institute researchers. 
However, academic operations centered on small 
departments and mandatory double majors have 
limited the cultivation of talent capable of �exibly 
responding to rapid industrial changes. Accordingly, the 
university is reorganizing the academic structure and 
establishing a curriculum meeting modern needs by 
integrating similar curricula and opening new advanced 
courses. Furthermore, establishing an academic 
organization to support research groups in securing 
large-scale projects will strengthen the link between 
education and research.

Establishment of a Medical-Bio Convergence Talent 
Cultivation System through Academic Structure 
Reorganization

We will integrate six existing bio-related 
departments to establish the College of Medical-Bio 
Convergence and build an integrated system linking 
education, research, and industry-academic 
cooperation. Within the college, operating basic and 
advanced major courses in stages will strengthen basic 
competencies and expertise, while convergence 
education transcending boundaries will enhance 
practical responsiveness. In addition, operating a 
Fast-Track undergraduate-master's program 
encourages early research participation, and 
introducing a convergence specialization major system 
centers on advanced �elds re�ecting industrial 
demands. These initiatives enable the university to 
cultivate professional talent capable of preemptively 
responding to Medical-Bio-health industry changes and 
contribute to strengthening regional and national 
competitiveness.
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Medicine and Pathology

Medicine and Medical Genetics

Medicine and Biomedical Sciences

Biochemistry and Vascular Genomics

Medical Science and Molecular Medical Science

Department of Wellness and Healthy Aging Convergence, 
Age-Friendly Society Leader

Medicine and Pharmacology

Environmental Biotechnology

Department of Environmental Biomedical Convergence, 
Environmental Bio-Convergence Science

Russian Studies

Local Administration

Japanese Studies

Medicine and Biomedical Sciences

Area of Expertise Email

iloveu59@hallym.ac.kr 

deepfoci@hallym.ac.kr 

gumdol52@hallym.ac.kr 

39551@hallym.ac.kr 

gej@hallym.ac.kr 

inyh66@hallym.ac.kr 

ninekrad@gmail.com

harry@hallym.ac.kr 

freeejuly@naver.com

ephong0305@hallym.ac.kr 

zk61326@hallym.ac.kr 

SYP@hallym.ac.kr 

kangsang8106@hallym.ac.kr 

choiain@hallym.ac.kr 

rlagustjs57@gmail.com

scvazd2@naver.com
pge@hallym.ac.kr

hskim87@hallym.ac.kr 

ykh2726@hallym.ac.kr 

melee@hallym.ac.kr 

etianleejh@gmail.com

Name

Jae-Jun Lee

Jong-Hee Sohn

Chul-Ho Kim

Bum-Joo Cho

Eun-Jeong Gong

Yong-Ho In

Jaewoong Kang

Harry Jung

Jong-Tae Kim

Eunpyo Hong

Dong-Hyuk Youn

Songyi Park

Hyun-Jung Kang

A-In Choi

Hyeonsun Kim

Seung-Joon Oh
Goeun Park

Hyesook Kim

Ji-Yeon Han

Myeong-Eun Lee

Jihyun Lee

Microphysiological 
Systems Research 
Institute

Nano-Medical Device Engineering

Medical Polymer Science

Biochemistry

Food and Nutrition

Medical Sciences

Pharmacy

Electronic Engineering

Microbiology

Medicine and Biomedical Sciences

Bio-Health Convergence

Food Science and Biotechnology

Biomedical Science

Chinese Studies

Pharmacology

Medical Sciences

Life Science

Botany

Biomedical Science

Life Science

Biomedical Science

kseoul107@hallym.ac.kr 

shkim@hallym.ac.kr 

ojlee@hallym.ac.kr 

kwongt@hallym.ac.kr 

deokho.lee@hallym.ac.kr 

yoshikazu.uchida@hallym.ac.kr 

Ingyu93@hallym.ac.kr 

hyunjoons@hallym.ac.kr

heejin773@hallym.ac.kr 

nivirna07@hallym.ac.kr 

lionbanana87@hallym.ac.kr 

33928834@hallym.ac.kr 

lsj0059@hallym.ac.kr 

choimr@hallym.ac.kr 

satya46519@hallym.ac.kr 

rrw7429@hallym.ac.kr 

soyoungp@hallym.ac.kr 

wehome3@hallym.ac.kr 

euihyeon@hallym.ac.kr 

gsyoun@hallym.ac.kr 

Kyung-Hee Kim

Soon-Hee Kim

Ok-Joo Lee

Gyu-Taek Kwon

Deokho Lee

Yoshikazu Uchida

In-Gyu Park

Hyunjoon Park

Heejin Park

Ki-Kwang Oh

Sung-Min Won

Sang-Jun Yoon

Su-Jin Lee

Mi-Ran Choi

Sharma Satya Priya

Sangyeong Kim

So-Young Park

Min-Jea Shin

Euihyeon Yu

Gi-Soo Youn

Multidisciplinary 
Genome Institute

The Korean Institute of 
Nutrition 

Institute for
Liver and
Digestive Diseases

Research Institute of Medical-Bio Convergence
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A�liation Area of Expertise EmailName

Life Science and Plant Taxonomy

Neuroimmunology

Immunology and Cancer Biology

Epigenetics

Stem Cell Biology

Neuroscience

homervergelong@gmail.com

chl22@hallym.ac.kr

wkdtndus1252@naver.com

saeha100400@naver.com

ouo2715@naver.com

pp0603p@naver.com

songdg18@gmail.com

bill916@naver.com

keunwook@hallym.ac.kr

smlee@hallym.ac.kr

jinkyupark71@hallym.ac.kr

kyuhyun@hallym.ac.kr

songyip3697@gmail.com

litjacob@hallym.ac.kr

231265@hallym.or.kr

ehchun@hallym.ac.kr

stcho@hallym.ac.kr

jkim@hallym.or.kr

daejoongma@hallym.ac.kr

ym@hallym.ac.kr

schinn@hallym.ac.kr

shlee0021@hallym.or.kr

39829@hallym.ac.kr

scpark@hallym.or.kr

coolq0@hallym.ac.kr

srj@hallym.ac.kr

jwayoung@hallym.or.kr

hyeonekim@hallym.ac.kr

victoryby@hallym.or.kr

kang@hallym.or.kr

soojinc@hallym.ac.kr

38549@hallym.ac.kr

ymchoe@hallym.or.kr

pyongs@hallym.ac.kr

hushh93@hallym.ac.kr

amoureuxyk@hallym.or.kr

gej@hallym.ac.kr

ktsuk@hallym.ac.kr

poik99@hallym.ac.kr

iloveu59@hallym.ac.kr

Ong Homervergel

Chan-Hee Lee

Soo-Yeon Jang

Sae-Ha Kim

Su-Bin Moon

Ye-Jin Park

Dangyeong Song

Dae-Chul Shin

Keunwook Lee

Sun-Min Lee

Jinkyu Park

Kyuhyun Choi

Songyi Park

Jacob Lee

Yongsoo Lee

Eun-Hee Chun

Sung-Tae Cho

Jihoon Kim

Dae-Joong Ma

Yongseok Mun

Young-Joo Shin

Suk-Hyun Lee

Wonhee Kim

Sang-Chul Park

Kyu-Young Choi

Seri Jeong

Jwa-Young Kim

Hye-One Kim

Boyoung Chung

Hye-Rin Kang

Soo-Jin Cho

Jee-Wook Kim

Young-Min Choe

Yong-Soon Park

Seung-Soon Lee

Yong-Kyun Kim

Eun-Jeong Gong

Ki-Tae Suk

Jong-Ho Kim

Jae-Jun Lee

Multidisciplinary 
Genome Institute

Institute of System 
Biomedical Science

Kangnam
Sacred Heart Hospital

Internal Medicine - Infectious Diseases

Anesthesiology and Pain Medicine

Urology

Cardiovascular and Thoracic Surgery

Ophthalmology

Laboratory Medicine

Dentistry

Dermatology

Radiology

Emergency Medicine

Otorhinolaryngology

Dongtan
Sacred Heart Hospital

Internal Medicine - Pulmonology

Neuroscience

Psychiatry

Chuncheon
Sacred Heart Hospital

Family Medicine

Internal Medicine - Infectious Diseases

Internal Medicine - Gastroenterology

Anesthesiology and Pain Medicine
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Chuncheon
Sacred Heart Hospital

Urology

Pediatrics

Neuroscience

trupus@hallym.ac.kr

chilchila@hallym.or.kr

gumdol52@hallym.ac.kr

deepfoci@hallym.ac.kr

Won-Ki Lee

Ji-Young Lee

Chul-Ho Kim

Jong-Hee Sohn

A�liation Area of Expertise EmailName

taehunlee2674@hallym.ac.kr

dohkim@hallym.ac.kr

skmind@hallym.ac.kr

seoyj@hallym.ac.kr

paek@hallym.ac.kr

png1212@hallym.or.kr

dhl@hallym.ac.kr

pcyhchoi@hallym.or.kr

myunghyun@hallym.or.kr

ykh1030@hallym.ac.kr

neuromlee@hallym.or.kr

glaucoma@hallym.or.kr

39551@hallym.ac.kr

choisehyun@hallym.or.kr

1tae99@hallym.or.kr

ringri99@hallym.ac.kr

hyojlee@hallym.ac.kr

hwkim1028@hallym.or.kr

hjhong@hallym.ac.kr

Taehun Lee

Do-Hoon Kim

Sang-Kyu Lee

Young-Joo Seo

Yu-Jin Paek

Ji-Hye Huh

Dong-Hwan Lee

Yi-Hwa Choi

Myung-Hyun Cho

Kyung-Ho Yu

Minwoo Lee

Sung-Uk Baek

Bum-Joo Cho

Se-Hyun Choi

Il-Tae Son

Jung-Ho Park

Hyo-Jeong Lee

Hyewon Kim

Hyun-Ju Hong

Hallym University 
Sacred Heart Hospital

Hallym University 
Hangang
Sacred Heart Hospital

Emergency Medicine

Psychiatry

Anesthesiology and Pain Medicine

Family Medicine

Internal Medicine - Endocrinology

Internal Medicine - Clinical Pharmacology

Anesthesiology and Pain Medicine

Pediatrics

Neuroscience

Ophthalmology

Surgery

Breast and Endocrine Surgery

Otorhinolaryngology

Psychiatry
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Women's Health Nursing

Nursing

Adult Health Nursing

College of
Natural Sciences

College of Nursing

Other A�liations

Food Chemistry

Microbiology and Biotechnology

Biochemistry

Environmental Process

Biodiversity

Medical Nutrition

Public Health Nutrition

Applied Statistics

Immunology

Epigenetics

Medicinal Chemistry

Food and Nutrition

Chemistry

Organic Chemistry

Immunology

Plant Developmental Physiology

Genomics

Physiology

Organic Chemistry

ijkang@hallym.ac.kr

jhgwak89@hallym.ac.kr

kwkim@hallym.ac.kr

dongjin@hallym.ac.kr

ydkim@hallym.ac.kr

Kyungho.Park@hallym.ac.kr

sopark@hallym.ac.kr

biostat@hallym.ac.kr

keunwook@hallym.ac.kr 

smlee@hallym.ac.kr

jtshl@hallym.ac.kr

ji3743@hallym.ac.kr

hlee@hallym.ac.kr

limss@hallym.ac.kr

sjeon@hallym.ac.kr

dhjeong73@hallym.ac.kr 

yooncho33@hallym.ac.kr

bychoi@hallym.ac.kr

satish_nimse@hallym.ac.kr

yoonjungkim@hallym.ac.kr

ejerkim@hallym.ac.kr

shindong@hallym.ac.kr

sujunglee@hallym.ac.kr

j_lee0624@hallym.ac.kr

dylee422@hallym.ac.kr

hjjang@hallym.ac.kr

minpark@hallym.ac.kr

jongminpark@hallym.ac.kr

gysung@hallym.ac.kr

jaehoonpark@hallym.ac.kr

youngjun.yun@hallym.ac.kr

kohyh@hallym.ac.kr

sonh@hallym.ac.kr

hwju@hallym.ac.kr

ekchoi@hallym.ac.kr

jhs107@hallym.ac.kr

hwanseok@hallym.ac.kr

wkronny.im@hallym.ac.kr

jungahoo@hallym.ac.kr

dang2020@hallym.ac.kr

chu@hallym.ac.kr

Il-Jun Kang

Ju-Han Kwak

Kyung-Won Kim

Dong-Jin Kim

Young-Dong Kim

Kyung-Ho Park

So-Hyun Park

Dae-Soon Son

Keunwook Lee

Sun-Min Lee

Jung-Tae Lee

Hye-Ji Lee

Ho-Jae Lee

Soon-Sung Lim

Seong-Ho Jeon

Dong-Hoon Jeong

Yun-Shin Cho

Bo-Young Choi

Nimse Satish Balasaheb

Yun-Jung Kim

Eun-Jung Kim

Dong-Soo Shin

Su-Jeong Lee

Jung-Min Lee

Da-Yeon Lee

Hee-Jung Jang

Min Park

Jong-Min Park

Gun-Yong Sung

Jae-Hoon Park

Young-Jun Yun

Young-Ho Koh

Hyeonwi Son

Hyunwoo Ju

Eun-Kyoung Choi

Hyo-Seok Jeong

Hwan-Seok Rhee

Won-Kyun Im

Jae-In Jung

Jin-Soon Kim

Hyeon-Ung Cho

Nanomaterials

Molecular Diagnostics

　

Molecular Neurology

Biomedical Convergence Science

Department of Biology

Neuronal Cell Biology

Biochemistry

Bioinformatics

Zoology

Food and Nutrition

Nursing

Smart IoT Major

A�liation Area of Expertise EmailName
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Moving away from the traditional department-centered system, our university has transitioned to an open university operating 
system centered on the three core convergence research institutes. This is a �exible innovation structure that actively responds to a 
changing society by dismantling boundaries between majors and organizations and linking education, research, and operations. We 
strengthen open governance by recruiting external experts and identifying innovative �elds, while revitalizing research and education to 
foster creative talent and solve regional issues based on the free convergence of disciplines.

Centered on the Research Institute of Medical-Bio Convergence, Research Institute for Data Science and AI, and Research 
Institute of Humanities & Social Science Convergence, we are building a local government-industry-academia cooperation system and 
leading a global leap where university research outcomes are disseminated throughout society.

Leaping Forward as a Global Leading University through "Innovation via Deconstruction"

Innovation of the University Operating System: 
Hallym University Three Core Convergence Research Institutes

Research Institute of Medical-Bio Convergence: Research Hub & Network
Overseeing healthcare convergence research in connection with the Colleges of Medicine, Nursing, and Natural Sciences, 

and leading the execution of government-funded projects.

Research Institute for Data Science and AI:  Fostering AI Specialists
Serving as a comprehensive hub for AI research, centered on the College of Information Science,

which integrates the Schools of Software, AI, and Data Science.

Research Institute of Humanities & Social Science Convergence: Regional Coexistence Think-Tank
Presenting policies and visions for the development of local communities and culture

by reorganizing humanities and social science research organizations.

Education Research
Local Government-
Industry-Academia

Three Core Convergence Research Institutes:
Platforms for Innovating the University Operating System

Creating convergence majors 
that re�ect future demands

Field-oriented education
linked with research and 

industry-academic
cooperation

Interdisciplinary
convergence research

Identifying
innovation-leading

research �elds

Monetization of R&D

Industry-linked technology 
commercialization



Establishing an education-research-local government-industry-academia cooperation
ecosystem based on the convergence research institutes

Fostering 
convergence talent 

tailored to
future demand

Leading digital 
transformation in 

AI-based health
and lifecare

Medical and bio-healthcare

Realization of
precision medicine

Development of 
bio-products

Course development

Creation of
micro-majors

Establishment of majors

AI and digital healthcare

Utilization of
medical data

Development of
digital therapeutics

Com
m

unity lifecare 

Wellness healthcare

Establishing
a living lab platform

Hallym
Three Core Convergence

Research Institutes

Medical institutions

Local governments and
public institutions

Bio-companies

Medical device companies
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