




지난 3년간 모두를 움츠리게 하였던 COVID19의 규제도 점점 끝이 보이는 듯 합니다.

코로나 판데믹(pandemic)에서 엔데믹(endemic)으로 전환되는 첫 행사로 그동안 위축되었던 

학회 활동을 활성화하는 계기로 한국엑소좀학회와 한국엑소좀산업협의회가 공동으로 주최하는 

산학 워크숍을 개최합니다.

회원들의 많은 참여와 관심을 부탁드리며, 이번 하계 워크숍의 성공적인 개최를 통하여 회원들

간에 많은 소통을 기대합니다.

한국엑소좀학회 회장 

박 재 성

차세대 바이오 신약 및 진단기술로 주목받고 있는 엑소좀 산업의 발전을 위해 한국엑소좀학회

(KSEV)와 엑소좀산업협의회(EVIA)가 공동으로 ‘KSEV 2023 산학협력 워크숍’을 작년에 이어 

두번째로 개최하게 되었습니다.

엑소좀 임상개발의 현장 경험을 접할 수 있는 소중한 자리에 여러분을 초대합니다.

산, 학, 관이 함께 고민하면서 협력 네트워크를 더욱 긴밀히 구축하는 의미있는 계기가 되리라 

기대하며, 엑소좀 산업의 지속적인 발전과 글로벌 도약을 함께 모색해 보는 시간이 되길 기원합니다.

감사합니다.

한국엑소좀학회 산학협력위원장

엑소좀산업협의회 회장 

배 신 규
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KSEV 2023 산학협력 워크숍

▪일시 : 6월 27일(화), 13:00-17:35

▪장소 : 코엑스 회의실 307호

▪사회 : 문지숙 교수 (차의과학대학교)

시  간 내  용 연  사 좌  장

13:00
-13:15

15′ ▪등록 및 개회

13:15
-13:20

5′ ▪개회사: KSEV 회장 박재성 회장
(포항공과대학교)

13:20
-13:25

5′ ▪인사말: KSEV 산학협의체 위원장 배신규 대표
(㈜엠디뮨)

Plenary Lecture

13:25-14
:05

40′
▪ Plenary Lecture: Development of Extracellular Vesicle- 

based Medicine for Lung Diseases

Prof. Yu Fujita
(The Jikei University School 

of Medicine, Japan) 

문지숙 교수
(차의과학대학교)

Session 1

14:05
-14:25

20′ ▪첨단재생의료 임상연구 심의현황 및 발전방향 박성원 팀장
(보건복지부) 문지숙 교수

(차의과학대학교)14:25
-14:45

20′ ▪세포외소포 치료제 규제체계 및 개발지원 최미라 과장
(식약처)

14:45
-15:15

30′ Coffee Break Ⅰ

Session 2

15:15
-15:35

20′
▪Non-clinical and clinical development of BG-Platform 

based therapeutic exosome (BRE-AD01) for atopic 
dermatitis

김 수 대표
(㈜브렉소젠)

허재영 교수
(건국대학교병원)

15:35
-15:55

20′
▪ Exosome-Based Delivery of Proteins with Therapeutic 

Potentials: from the bench to the clinic
최철희 대표

(일리아스바이오로직스)

15:55
-16:15

20′ ▪ Exosome-based BALF liquid biopsy in lung cancer 이계영 대표
(엑소시그널)

16:15
-16:45

30′ Coffee Break Ⅱ

Session 3

16:45
-17:05

20′ ▪진단분야 EV 관련 임상연구 현황 김동욱 교수
(부산대학교) 김세중 교수

(분당서울대학교
병원)17:05

-17:25
20′

▪Advances in therapeutic applications of extracellular 
vesicles

김한상 교수
(연세대학교세브란스병원)

17:25
-17:35

10′ ▪맺음말 / 폐회 박재성 회장
(포항공과대학교)

P R O G R A M
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Plenary Lecture

Development of Extracellular 

Vesicle-based Medicine for Lung Diseases

Prof. Yu Fujita
(The Jikei University School of Medicine, Japan) 
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Yu Fujita
Division Chief, Associate Professor
Division of Next-Generation Drug Development Research 
Research Center for Medical Sciences
The Jikei University School of Medicine, Tokyo, Japan
yuugot@jikei.ac.jp

Educational
Background &
Professional
Experience

2007 The Jikei University School of Medicine, Japan MD

2012
Division of Molecular and Cellular Medicine, National Cancer 
Center Research Institute, Japan. (Prof Takahiro Ochiya Lab)

Research 
Resident

2015 The Jikei University School of Medicine, Japan PhD

2015 Department of Pathology, UCSD, USA Postdoc

2016 Sanford Burnham Prebys Medical Discovery Institute, USA Postdoc

2018
Division of Respiratory Diseases, The Jikei University School of 
Medicine, Japan

Assistant 
Professor

2020
Head of Department of Translational Research for Exosomes, 
The Jikei University School of Medicine, Japan

PI

2023
Division of Next-Generation Drug Development Research 
Research Center for Medical Sciences, The Jikei University 
School of Medicine

Associate 
Professor

List of Major
Publications

1. Kadota T, et al. J Extracell Vesicles 2021 Aug;10(19):e12124.

2. Fujita Y, et al. J Extracell Vesicles 2021 Jun;10(8):e12092.

3. Khateb A, et al. Nat Commun 2021 Sep;12(1):5397.

4. Fujita Y, et al. Cell Rep 2018 Sep;24(12):3296-3311.

5. Moroishi T, et al. Cell 2016 Dec;167(6):1525-1539.

6. Fujita Y, et al. J Extracell Vesicles 2015 Nov;11(4):28388.
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Session 1

좌장: 문지숙 교수
(차의과학대학교)





Session 1

강연 1 : 첨단재생의료 임상연구 심의현황 및 

발전방향

박성원 팀장
(보건복지부)
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박 성 원

첨단재생의료 및 첨단바이오의약품 심의위원회 사무국
Sw_park@korea.kr

Educational
Background &
Professional
Experience

2023- 첨단재생의료 및 첨단바이오의약품 심의위원회사무국 팀장

2021-2023 국립정신건강센터 기획조정과장

2021-2021 기획조정실 재정운용담당관실 서기관

2018-2021 연금정책국 국민연금정책과 사무관
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첨단재생의료 임상연구 심의현황 및 발전방향

박 성 원

보건복지부 첨단재생의료 및 첨단바이오의약품 심의위원회 사무국

2020.8월 첨단재생의료 및 첨단바이오의약품 안전 및 지원에 관한 법률이 본격 시행됨에 따라 첨단재생의

료 및 첨단바이오의약품 심의위원회(이하 “심의위원회”)를 구성하고 사묵국을 설치하였음.

첨단재생의료 임상연구 및 이에 대한 심의위원회 심의 과정을 설명하고, 심의 방향, 심의 사례 등을 공유하여 

향후 첨단재생의료 임상연구 활성화를 위한 발전방향을 제시하고자 함.



Session 1
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Session 1

강연 2 : 세포외소포 치료제 규제체계 및 

개발지원

최미라 과장
(식약처)
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CHOI, MIRA

Ministry of Food and Drug Safety(MFDS)
keumchoi@korea.kr

Educational
Background &
Professional
Experience

2006~Present MFDS Director

2004~2006 Yale University Post-Doctoral Fellow

1998~2004 University of Southern California Ph.D.

1990~1998 Seoul National University Bachelor and MS
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세포외소포체 기반 치료제 규제체계 및 개발지원

최 미 라

식품의약품안전처 세포유전자치료제과

세포외소포체에 기반한 치료제(세포외소포 치료제)도 다른 의약품(생물의약품 포함)과 마찬가지로 의약품 

안전관리체계하에서 관리되고 있음. 그럼에도 기존 의약품과는 다른 형태의 물질로서 허가심사 등 안전관리

에 따른 몇가지 규제적 고려사항이 있음. 첫째는 세포외소포 치료제의 분류에 관한 사항임. 현재 세포외소포 

치료제는 생물의약품으로 분류하여 관리하고 있으며, 약사법령 및 생물학적제제 등의 품목허가심사규정 등

을 적용하고 있음. 둘째로는 허가심사 기준에 관한 사항임. 복합적이고 다양성(Heterogeneity)를 가진 세포

외소포치료제의 특수성을 고려하여 심사기준을 18년에 제시하였으며, 최신의 과학적 지식을 반영하여 23년

에 개정작업을 추진 중임. 세번째는 이와 같은 혁신치료제에 대한 환자치료기회 확대를 위해 정부의 적극적 

지원임. 벤처 중심의 제품화 경험이 적은 기업체가 많음을 고려하여 맞춤형 지원 및 소통채널 확대가 중요함. 

네번째는 산업계, 학계 등과 협업을 통해 국제 규제조화 및 글로벌 리더쉽의 확보임.
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Session 2

좌장: 허재영 교수
(건국대학교병원)





Session 2

강연 3 : Non-clinical and clinical development 
of BG-Platform based therapeutic 
exosome (BRE-AD01) for atopic 
dermatitis

김 수 대표
((주)브렉소젠)
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Sue Kim

Brexogen Inc.
sue.kim@brexogen.com

Educational
Background &
Professional
Experience

2019-Current Brexogen Inc. CEO

2016-2019 Stem Cell Center, Asan Institute for Life and Science, 
Asan Medical Center

Deputy Director

2013-2016 Research Institution, Prostemics Co., Ltd. R&D Director

2012-2013 Clinical and Regulatory Operation, KCRN Research Project Manager

2010-2013 Department of Pharmacology, College of Medicine, 
University of Illinois

Postdoctoral 
Research Associate

2009-2010 Catholic High Performance Cell Therapy Center, The 
Catholic University of Korea

Postdoctoral 
fellow

2008-2009 Australian Animal Health Laboratory, Commonwealth 
Scientific and Industrial Research Organization

Postdoctoral 
fellow

Research
Interests

Stem Cell, Extracellular vesicles, Autoimmune disease, Metabolic disease, Cardiovascular 

disease

List of Major
Publications

1. Lee HR, Kim S, Shin S, Jeong SY, Lee DW, Lim SU, Kang JY, Son MY, Lee C, Yu 

KR, Kim M, Oh IH. iPSC-Derived MSCs Are a Distinct Entity of MSCs with Higher 

Therapeutic Potential than Their Donor-Matched Parental MSCs. Int J Mol Sci. 

2023;24(1):881.

2. Kim J, Lee SK, Jung M, Jeong SY, You H, Won JY, Han SD, Cho HJ, Park S, Park 

J, Kim TM, Kim S. Extracellular vesicles from IFN-γ-primed mesenchymal stem cells 

repress atopic dermatitis in mice. J Nanobiotechnology. 2021;19:372.

3. Kim J, Lee SK, Jeong SY, Cho HJ, Park J, Kim TM, Kim S. Cargo proteins in 

extracellular vesicles: potential for novel therapeutics in non-alcoholic steatohepatitis. 
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Non-clinical and clinical development of BG-Platform based 
therapeutic exosome (BRE-AD01) for atopic dermatitis

Seon Yeong Jeong, Seul Ki Lee, Jimin Kim, Minyoung Jung, Insook Cho, Seungtaek Oh, Sue Kim

Brexogen Inc., Songpa‑gu, Seoul, 05855, South Korea

Atopic dermatitis (AD) is a chronic inflammatory skin disorder characterized by immune 

dysregulation, pruritus, and abnormal epidermal barrier function. Compared with conventional 

mesenchymal stem cell (MSC), induced pluripotent stem cell (iPSC)-derived mesenchymal stem 

cell (iMSC) is recognized as a unique source for producing extracellular vesicles (EVs) because it 

can be obtained in a scalable manner with an enhanced homogeneity. In this study, we 

investigated whether, EVs from IFN-γ stimulated of iMSCs (BRE-AD01) have immune-regulatory, 

anti-inflammatory, and tissue-repairing potential in a mice model of AD. After DNCB was applied 

to the dorsal skin of NC/Nga mice for three weeks, AD symptoms were assessed. Then mice were 

treated with the BRE-AD01 or a JAK inhibitor (Baricitinib) for four weeks. AD symptoms were 

demonstrated in the DNCB application mice, such as increased dermatitis score, scratching 

number, serum IgE level, epidermal thickness, and immune cell infiltration. Also, BRE-AD01 

decreased the expression of IL-4Rα, IL-13Rα1, TSLP, and their corresponding intracellular signaling 

molecules activated in AD-like mice. Furthermore, BRE-AD01 decreased atopic dermatitis score, 

which was supported by reduced inflammatory cell infiltration and mast cells in AD skin. Impaired 

skin barrier, as evidenced by upregulation of keratin, filaggrin, and ceramide synthase, was also 

observed in AD mice that received BRE-AD01. The results of our study may contribute to 

developing novel cell-free therapeutic strategies for AD. BRE-AD01 is currently undergoing phase 

1 clinical trials in patients with atopic dermatitis.



Session 2

68

www.ksev.or.kr



강연 3 : Non-clinical and clinical development of BG-Platform based therapeutic exosome (BRE-AD01) for atopic dermatitis

69

www.ksev.or.kr



Session 2

70

www.ksev.or.kr



강연 3 : Non-clinical and clinical development of BG-Platform based therapeutic exosome (BRE-AD01) for atopic dermatitis

71

www.ksev.or.kr



Session 2

72

www.ksev.or.kr



Session 2

강연 4 : Exosome-Based Delivery of Proteins 

with Therapeutic Potentials: from 

the bench to the clinic

최철희 대표
(일리아스바이오로직스)



Session 2

74

www.ksev.or.kr

Chulhee Choi

CEO, ILIAS Biologics Incorporated
cchoi@iliasbio.com

Educational
Background &
Professional
Experience

2015-present ILIAS Biologics Incorporated CEO

2005-2022 KAIST, Department of Bio and Brain Eng. Professor

2002-2005 Ewha Womans University Assistant Professor

1999-2002 UAB, Department of Cell Biology Post-doc, Research Instructor

1997-1999 Yonsei University College of Medicine PhD (Microbiology)

1995-1999 Severance Hospital Residency (Neurology)

1985-1991 Yonsei University College of Medicine MD

Research
Interests

Exosome therapeutics, Exosome Engineering, Drug Development, Cell Signaling, 

Neuroscience

List of Major
Publications

1. Choi H, et al. Quantitative Biodistribution and Pharmacokinetics Study of GMP-Grade 

Exosomes Labeled with 89Zr Radioisotope in Mice and Rats. Pharmaceutics, 2022; 

14(6)

2. Choi H, et al. Strategies for targeted delivery of exosomes to the brain: advantages 

and challenges. Pharmaceutics, 2022 Mar 18; 14(3): 672 

3. Kim S, et al. Exosome-based delivery of super-repressor IĸBa ameliorates kidney 

ischemia-reperfusion injury. Kidney International, 2021 May 27

4. Mizaaghasi A, et al. Biodistribution and Pharmacokinectics of Liposomes and 

Exosomes in a Mouse Model of Sepsis. Pharmaceutics, 2021 Mar 22; 13(3), 427 

5. Sheller-Miller S, et al. Exosomal delivery of NF-kB inhibitor delays LPS-induced preterm 

birth and modulates fetal immune cell profile in mouse models Sci Adv, 2021; 7(4)

6. Choi H, et al. Exosome-based delivery of super-repressor IkBa relieves sepsis-associated 

organ damage and mortality. Sci Adv, 2020 Apr 8; 6(15)

7. Sheller-Miller S, et al. Cre-reporter mouse model to determine exosome communication 

and function during pregnancy. Am J Obstet Gynecol, 2019 

8. Yim N, et al. Exosome engineering for efficient intracellular delivery of soluble proteins 

using optically reversible protein-protein interaction module. Nature Communications, 
2016



강연 4 : Exosome-Based Delivery of Proteins with Therapeutic Potentials: from the bench to the clinic

75

www.ksev.or.kr

Exosome-based delivery of therapeutic proteins: from the 
bench to the clinic

Chulhee Choi, MD, PhD

ILIAS Biologics Incorporated, Daejeon 34014, Republic of Korea

As biocompatible drug carriers, exosomes have many advantages such as innate stability, low 

immunogenicity, target tissue tropism, and excellent cell membrane penetrating ability. In 

addition, the ability to cross various biological barriers such placental barrier or blood brain barrier 

(BBB) and broad surface engineering capability pose great potential to exosomes as 

next-generation therapeutics for high-risk pregnancies and CNS diseases. Naïve exosomes 

derived from various types of stem cells have been widely tested for their immune modulatory 

and regenerative properties. To enhance the therapeutic effects, exosomes can be engineered for 

loading of various active pharmaceutical ingredients (APIs) or active targeting by surface modification. 

Considering the major mode of EV-mediated cargo delivery, payloads should be loaded as free 

forms inside the lumen of EVs for efficient intracellular delivery. To achieve active loading of 

soluble proteins as free forms into the exosomes, we have adapted an optogenetic approach 

called EXPLOR® (EXosome engineering for Protein Loading via Optically Reversible protein 

interaction)”. We have demonstrated that various proteins such as antibodies, signaling molecules 

and enzymes up to 150 kDa in size can be loaded into the exosomes as free forms, which can be 

efficiently delivered into the cytosol or target organelles upon uptake by target cells in vitro and in 

vivo. Among our exosome-based therapeutics pipelines, anti-inflammatory exosomes (ILB-202) 

loaded with super-repressor IκB (Exo-srIκB) have been thoroughly studied for their in vitro

anti-inflammatory activities and in vivo efficacy in various preclinical disease models such as 

sepsis, ischemia/reperfusion-induced kidney injury and inflammation-associated preterm birth. 

With favorable safety profiles and scalable manufacturing of GMP-grade exosomes, ILB-202 is 

now in clinical stage development for various acute inflammatory diseases.
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Exosome-based BALF liquid biopsy in lung cancer

Kye Young Lee, CEO

Exosignal, Inc. 120-1 Neungdong-ro Gwangjin-gu Seoul, Republic of Korea 

Even though innovative anti-cancer therapies, such as targeted agents and immune checkpoint inhibitors, 

are most developed in the field of lung cancer, the improvement in lung cancer mortality rate is insignificant 

because diagnostic rate of early stage lung cancer with high cure possibility is still quite low. The 

introduction of low-dose CT into screening has shown the effect of lowering the lung cancer mortality rate 

by 20% in high-risk groups such as smokers, but the demand for LDCT screening is increasing in Asian 

countries where the frequency of lung cancer in non-smoking women is increasing. Although LDCT is a very 

sensitive test method for early lung cancer diagnosis, the clinical need for differential diagnosis of 

malignancy of lung nodule(s) found in LDCT is increasing as the false positive rate is high. International 

research on early diagnosis of lung cancer through the development of biomarkers using blood, especially 

NGS using cfDNA, is active, but the sensitivity for stage 1 lung cancer is very low, around 20%. In addition, 

lung biopsy is essential to confirm lung cancer in patients with pulmonary nodules found on LDCT. If the 

nodule is small, deep, ground glass-type, or consolidation type, percutaneous lung biopsy under CT-guide is 

not possible. Because of the risk, surgical biopsy is performed in the majority of patients. Because surgery is 

determined only by radiologic findings, unnecessary surgery is performed or lung cancer surgery is 

performed without preoperative tumor evaluation, which increases the risk of recurrence after surgery. In 

other words, conventional lung biopsy for identifying lung cancer cells has critical limitations in early 

diagnosis of lung cancer. Against this background, innovation is needed in lung cancer diagnosis. Exosignal 

Co., Ltd. is developing a method for diagnosing lung cancer by analyzing exosomes isolated from 

bronchoalveolar lavage fluid. In particular, by developing a companion diagnostic kit for EGFR-TKIs using 

exosomal DNA from BALF, it can be applied to actual clinical practice by confirming performance showing 

sensitivity specificity and concordance of 95% or more compared to conventional biopsy in patients with 

advanced non-small cell lung cancer. By detecting mutant EGFR DNA in patients with peripheral pulmonary 

lesions (PPLs), early stage mutant EGFR lung cancer was diagnosed without invasive biopsy and 

neoadjuvant EGFR-TKI treatment became possible. The same kit is being developed for patients with KRAS 

mutated lung adenocarcinoma, and a multiplex methylation PCR kit is being clinically developed by BALF 

liquid biopsy using exosomal DNA for patients without a driver oncogene. Patients having difficulty in NGS 

due to tissue shortage caused by small biopsy issue is researching and developing NGS using BALF exosomal 

DNA, with the goal of ultimately developing a diagnostic platform that can noninvasively diagnose all lung 

cancer patients at an early stage without biopsy by fusing small RNA sequencing and proteomics.

Key words : Exosomes, exosomal DNA, BALF, liquid biopsy, early lung cancer
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