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2017~2021: Task Force Member, Diversity & Inclusivity Committee, Organization of Human Mapping
(OHBM)
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Korea

2012~present:  Professor, Department of Neurology, Ewha Womans University School of Medicine,
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Regular Active Member of the Organization of Human Brain Mapping (OHBM), 2010 ~
Active Member of the Korean Sleep Research Society (KSRS), 2003 ~

Active Member of the Korean Epilepsy Society (KES), 2000 ~

Member of the Korean Neurological Association (KNA), 1999 ~—

Member of the Korean Human Brain Mapping (KHBM), 2003 ~

Title and Summary of dissertation or thesis:

Ph.D. thesis: Role of substance P on electrophysiological mechanism of circadian rhythm in
suprachiasmatic nucleus of rat

Summary: The retinohypothalamic tract (RHT) is a neural pathway through which photic time cues are
delivered directly to the mammalian circadian pacemaker in the suprachiasmatic nucleus (SCN).
Although the excitatory amino acid glutamate is the primary neurotransmitter in the RHT, other
substances such as substance P (SP) also have been suggested to play a role. The present study tested the
hypothesis that SP participates in retinohypothalamic transmission and selectively modulates either N-
methyl-D-aspartate (NMDA) or non-NMDA receptor-mediated neurotransmission. The SP antagonist L-
703,606 depressed the excitatory postsynaptic current (EPSC) evoked by optic nerve stimulation in SCN
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neurons in rat hypothalamic slices. The SP antagonist also had a similar depressive effect on the NMDA
and non-NMDA receptor-mediated components of the EPSC. These results suggest that SP is an
excitatory neuromodulator contributing to the expression of both the NMDA and non-NMDA receptor-
mediated components of retinohypothalamic transmission. This study aims to elucidate an important
neuromodulatory control mechanism of the RHT via SP-related neurotransmission involving the
circadian rhythm control to entrain the external time cue, most importantly 24-hour light-dark cycle.

M.S. thesis: The effects of peripheral leukocytes on the hippocampal neuronal changes after
global ischemia with reperfusion and the unilateral hemispheric infarction

Summary: The participation of activated leukocytes and subsequent production of chemical mediators
has been well accepted in the pathophysiology of hypoxic-ischemic injury. This study was performed to
see the effects of leukocytes on hippocampal neuronal damage in transient global ischemia induced by
10-min occlusion of bilateral common carotid arteries (CCAs) with reperfusion for various times, and in
complete unilateral ischemia induced by 24-hr ligation of left CCA. Leukopenia was induced by
intraperitoneal injection of cyclophosphamide for 4 days. The results showed that hippocampal neuronal
damages were worse at 6-hr reperfusion in leukopenic experimental group than in the control group. In
comparison, 24-hr and 3-day reperfusion leukopenic groups showed less humbers of damaged neurons
and milder changes. The 5-day reperfusion group showed inconsistent changes. Unilateral CCA
occlusion showed extensive infarction in 83.3% of gerbils in the control group, compared to 25% of
gerbils in the experimental group (p<0.05). These results strongly suggest that the number of peripheral
leukocytes were closely related to the development of delayed neuronal damage of hippocampus in
transient global ischemia and the incidence of infarction induced by 24-hr unilateral CCA ligation. This
study aims to investigate the possibility of inflammation mediated by peripheral leukocytes as a
pathophysiologic mechanism in hippocampal neuronal injury after transient global ischemia induced by
occlusion of bilateral common carotid arteries.
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Editorial Activities:
Epilepsy Research, Editorial Board Member, 09/2009 ~ 2020
Journal of Epilepsy Research, Editor-in-chief, 09/2016 - 2020
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1)

2)

3)

4)

5)

6)

7)

Introduction to Sex/Gender Differences in Brain Function and Neurological Disorders
Hyang Woon Lee (Ewha Womans University, Korea)

Scientific Session

Organization of Human Brain Mapping 2024

COEX Convention & Exhibition Hall, Seoul, Korea / Wednesday 26 June 2024
https://ww6.aievolution.com/hbm2401/index.cfm?do=ev.viewEv&ev=1723

Network Modeling of Seizures and Neuromodulation using Focused Ultrasound
Hyang Woon Lee (Ewha Womans University, Korea)

Scientific Session

Korean Epilepsy Congress 2024

Dragon City Hotel, Seoul, Korea / Friday-Saturday 21-22 June 2024
https://www.epilepsykorea.org/program-details

Semiology and EEG findings in FCD type | vs. type 11
Hyang Woon Lee (Ewha Womans University, Korea)

Scientific Session

Korean Epilepsy Congress 2023

Dragon City Hotel, Seoul, Korea / Saturday-Sunday 23-24 June 2023
https://www.epilepsykorea.org/2023/sub03/sub02 Scientific.html

Preoperative Functional Brain Mapping for Parietal Lobe Epilepsy
Hyang Woon Lee (Ewha Womans University, Korea)

Scientific Session

Korean Epilepsy Congress 2020

Swiss Grand Hotel, Seoul, Korea / Saturday-Sunday 7-8 August 2020
http://www.ilae.org/congresses/25th-korean-epilepsy-congress-kec-2020-synergy-to-challenge

Neuroimagings for Epilepsy Surgery
Hyang Woon Lee (Ewha Womans University, Korea)

Special Session for Technicians, Trainees, and Other Health-care Workers
Korean Epilepsy Congress 2019

Seoul Dragon City, Seoul, Korea / Saturday 15 June 2019
http://www.epilepsykorea.org/2019/sub03/sub02 03.html

Intermittent fasting and sleep

Hyang Woon Lee (Ewha Womans University, Korea)

KETO 2018 Jeju

6th Global Symposium on Ketogenic Therapies for Neurological Disorders

Parallel Session 3

Ketogenic Therapies and Sleep

International Convention Center, Jenu, Korea / Sunday 7 October 2018
ICOMES 2017 (International Congress of Obesity and Metabolic Syndrome)

Early resolution of obstructive sleep apnea

Hyang Woon Lee (Ewha Womans University, Korea)
KSSO Session 6 (K)

Health Outcomes after Bariatric/Metabolic Surgery


https://www.epilepsykorea.org/2023/sub03/sub02_Scientific.html
http://www.ilae.org/congresses/25th-korean-epilepsy-congress-kec-2020-synergy-to-challenge
http://www.epilepsykorea.org/2019/sub03/sub02_03.html
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Chairpersons: Youn-Baik Choi(Chung Hospital, Korea)
Sung Woo Park(Sungkyunkwan University, Korea)
Room 5/ Saturday 2 September 2017

ICOMES 2017 (International Congress of Obesity and Metabolic Syndrome)
http://aoco2019.icomes.or.kr/reqgister/2017 icomes/program/sub02 05.html

8) BioMag 2016 Seoul
Network dynamics explored by functional connectivity analysis in neurological disorders
Hyang Woon Lee (Ewha Womans University, Korea)

Session title: Network Disruption in Brain Disease
Room #104, COEX, Jenu, Korea / Monday 3 October 2016
http://www.biomag2016.org/download/program/3-7 Network Disruption in Brain Disease.pdf

9) Neuroimaging in Epilepsy Diagnosis
Hyang Woon Lee (Ewha Womans University, Korea)

Session title: Epilepsy

King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi Arabia

12th Asian & Oceanian Congress of Child Neurology (AOCCN), Riyadh, Saudi Arabia 14-18 Se
ptember 2013

https://pdfs.semanticscholar.org/a3b5/eb4711bfc31f30a9cf3e92d36bba6c36e471.pdf

Report of Funded Projects:
Funding Information (selected): Recent 5 years

2020-2025 Overall Project Title: Multiscale Epileptic Network study
Funding source: National Research Foundation of Korea (http://www.nrf.re.kr), funded
by the Basic Science Research Program through the Korean Ministry of Science and
Information and Communication Technology (NRF-2020-R1A2C2013216).
Role: Principal Investigator (\ 1,000,000,000 KRW [estimated ~ $1,000,000]
Description: This project aims to investigate multiscale epileptic network underlying
seizure generation and propagation mechanisms by combining multi-array electrode
recording from hippocampal slice and in-vivo animal models, intracranial seizure
recordings from epileptic patients, combined with computational modeling of epileptic
network.

2022-2025 Overall Project Title: Al-based prediction program for cognitive outcome in aging brain
based on cognitive-genetic-neuroimaging dataset: a population based prospective study and
Education for Al-based research

Funding source: Industrial Strategic Technology Development, funded by the Ministry
of Trade, Industry, and Energy (ITECH) of Korea (http://itech.keit.re.kr),

Role: Co-Investigator for the overall and 1st part specific projects (\ 1,000,000,000 KRW
[estimated ~ $1,000,000]

Description: This project aims to develop an automated aid program for early prediction

and brain aging through Al-based deep learning algorithm based on clinical evaluation

according to age, educational level, laboratory tests, neuropsychological tests, and brain

magnetic resonance imaging (MRI) data analysis from a large population-based

prospective database.



http://aoco2019.icomes.or.kr/register/2017_icomes/program/sub02_05.html
http://www.biomag2016.org/download/program/3-7_Network_Disruption_in_Brain_Disease.pdf
https://pdfs.semanticscholar.org/a3b5/eb4711bfc31f30a9cf3e92d36bba6c36e471.pdf
http://www.nrf.re.kr/
http://itech.keit.re.kr/

2022-2029

2019-2023

11

Overall Project Title: Enterprise Rising Bio Core Facility Construction Project
Funding source: National Research Foundation of Korea (http://www.nrf.re.kr), funded
by the Bio-Medical Techniques Development Research Program through the Korean
Ministry of Science and Information and Communication Technology.

Role: Co-Investigator, Core Leader (\ 10,125,000,000 KRW [estimated ~ $10,125,000]
Description: This project aims to develop an ER (Enterprise Rising) Leading the global
bio market through efficient growth of founders through support for bio-core
infrastructure and commercialization and improvement of excellence at our own
university hospital.

Overall Project Title: Al-inspired Neuromodulation System to Promote Sleep-Cognition

(Specific Project, 1st Part: Human Application of Sleep Control-Cognition Promoting Ultrasound
Neuromodulation Targeting Sleep Control Brain Circuits)

2017-2020

2021-2030

2016-2026

Funding source: National Research Foundation (NRF) of Korea (http://www.nrf.re.kr),
funded by the Convergent Technology R & D Program for Human Augmentation through
the Korean Ministry of Science and Information and Communication Technology (NRF-
2019-M3C1B8090803).
Role: Principal Investigator for the overall and 1st part specific projects (\ 3,480,000,000
KRW [estimated ~ $3,480,000]
Description: This project aims to develop a focused ultrasound neuromodulation
technique that targets sleep control brain circuits that can be applicable for humans. This
study will combine Artificial Intelligence, Neuroscience, Biotechnology, and Computing
to develop a neuromodulation device that will control the brain circuits in order to
maximize the cognitive and physical capacity of each individual. The device will modify
brain activities to improve sleep quality or improve focus during the day.

Project Title: Connectome-based Epileptic Neural Network Study

Funding source: National Research Foundation (NRF) of Korea (http://www.nrf.re.kr),

funded by the Basic Science Research Program through the Korean Ministry of Science

and Information and Communication Technology (NRF-2017-R1A2A2A05069647).

Role: Principal Investigator (\ 356,089,000 [estimated ~ $297,000]

Description: This project aims to investigate the spatiotemporal neural network
mechanism for seizure generation and propagation based on connectome theory.

Project Title: The Efficacy and Safety of Cenobamate as an Add-on Therapy for Patients

with Intractable Partial Epilepsy

Funding source: Double-blind, Placebo-controlled, Multinational Antiepileptic Drug

Trial of Cenobamate funded by the IQVIA through the SK Life Science Co. Ltd.

Role: Co-Investigator (\ 1,526,597,336 KRW [estimated ~ $1,500,000]

Description: This project aims to investigate the clinical efficacy and safety of
Cenobamate as an add-on antiepileptic drug treatment for patients with intractable
partial epilepsy who had been treated with more than two antiepileptic drugs for
longer than at least two years since the diagnosis of epilepsy.

Project Title: The Efficacy and the Quality of Sleep, Emotions, and the Quality of Life
in Patients with VVagal Nerve Stimulation Therapy

Funding source: Open-labelled Multicenter Trial initiated by Samsung Medical Center,
funded by the Dongsan Hearing Co., Ltd (Korea) jointed with the LivaNova, Ltd.

Role: Co-Investigator (\ 17,250,000 KRW [estimated ~ $110,000]


http://www.nrf.re.kr/
http://www.nrf.re.kr/
http://www.nrf.re.kr/
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Description: This project aims to investigate the clinical efficacy and the influences of
vagal nerve stimulation (VNS) therapy on the overall quality of life including seizure
controls, the influence on sleep and emotions in patients with intractable epilepsy
treated by the implantation of VNS device.

Patents (Selected): two international (PCT) and four domestic patent applications and two
patent registrations

1) Real-time Early Seizure Detection Method
International Patent Application Number : PCT/KR2018/000014
Domestic Patent Application / Registration Numbers : KR 10-2017-0000335 / KR 10-1887182
Summary: The Real-time Early Seizure Detection Method aims to create a way to continuously
monitor the EEG of epileptic patients in order to detect early seizure and give acute closed loop
neuromodulation treatment to stop seizures. The treatment method that is currently used is
regular medication in order to inhibit Ictal EEG regardless of the patient’s state of EEG
activities or resection of seizure focus on brain cortex when medication proves ineffective. This
current practice interferes with daily activity and carries the risks of adverse events such as
cognitive decline, drowsiness, imbalance, memory decline from side effects of medication or loss
of cognitive function in the removed area from the resection.

2) Early Seizure Detection Algorithm using Principal Component Analysis
Domestic Patent Application / Registration Numbers: KR 10-2017-0011142 / KR-10-1978905
Summary: This early seizure detection algorithms aims to develop a unique way to detect seizures
as early as possible by using the Principal Component Analysis (PCA) based algorithm.

3) Epilepsy Monitoring Device and Treatment System
United States Patent Application Number: 17/595,638
International Patent Application Number: PCT/KR2020/005957
Domestic Patent Application / Registration Numbers: KR 10-2019-0059123 /KR1022659010000
Summary: This Epilepsy Monitoring Device and Treatment System aims to develop a combined
closed loop system for both diagnosis and treatment for epilepsy patients, especially with drug-
refractory intractable epilepsy. The ultimate goal of this device is for detecting seizures and
giving acute closed loop neuromodulation treatment to stop seizures acutely. The treatment
method that is currently used is regular medication in order to inhibit Ictal EEG regardless of the
patient’s state of EEG activities or resection of seizure focus on brain cortex when medication
proves ineffective. This current practice interferes with daily activity and carries the risks of
adverse events such as cognitive decline, drowsiness, imbalance, memory decline from side
effects of medication or loss of cognitive function in the removed area from the resection. Real-
time Early Seizure Detection Method’s purpose is to avoid these adverse effects of current
methods and instead use Artificial Intelligence to monitor EEG activities and in the event of
seizure provide acute closed loop neuromodulation, a brain stimulation treatment, to stop the
seizure and still allow patients to continue everyday activity without risks of adverse events from
the medication.

4) Al-based non-invasive neuromodulation system and method for sleep-cognitive promotion
United States Patent Application Number: 17/311,244
International Patent Application Number: PCT/KR2020/000021
Domestic Patent Application / Registration Numbers: KR 10-2019-0042193 /KR 10-2211647
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Summary: This Al-based non-invasive neuromodulation system and method aims to develop real-
time sleep stage detection based on multiple biosignals from brain (EEG), heart (ECG), and
muscles (EMG), and to control sleep-wake stages appropriately. The non-invasive neural control
device will be used instead of the insertion electrodes into brain invasively, and to improve the
cognitive-emotional function (e.g. strengthening memory or reducing memory deterioration due
to aging, and reduce anxiety levels by appropriate sleep control. This technique is intended to
improve cognitive function and emotion such as strengthening memory or reducing memory
deterioration due to aging process, as well as to reduce anxiety levels for mood stabilization. This
device can control the sleep phases precisely by stimulating the sleep-related brain circuits by
using the non-invasive neuromodulation device, such as focused ultrasound.



