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SD BIOSENSOR was established in 2010. Since then, there has been a continuous growth in the number of 

innovative products, production facilities and sales.   Currently, 158 diagnostic assays are available selling 

globally to more than 500 distributors.

Headquarter
Suwon, Korea

Factory
O-song, Korea 

• Foundation date : Dec, 2010
• No. of employees : 418
• Division : R&D, Sales, Marketing, 

RA, Administrative Department

• Foundation date : Aug, 2013
• Total area : 18,115m2

• Production capacity :
60 million rapid tests / month

• Division : Production, QA, QC,
warehouse

• Automation production :  
RDT, FIA, RT-PCR, Glucose strips

Headquarter & Factory
India

• Foundation date : Sep, 2012
• Total area : 13,106 m²
• Production capacity :

29 million tests/ month
• Division : R&D, Sales, Marketing, 

RA, Administrative Department,
Production, QA, QC, warehouse

• Automation production :  
RDT, FIA, RT-PCR 

Introduction
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Quality Control | Certificates

MDSAP
Certificate

(Brazil, US, Canada, 
Australia, Japan)

EN ISO 13485:2016
Certificate

KGMP
Certificate

의료기기
제조업 허가

List of related standard

1 EN ISO 13485:2016 (규격)

2 IVD 98/79/EC Directives

3 KGMP (MFDS Regulation)

4 Directive 2002/95/EC (RoHS)

List of MDSAP

1 FDA QSR 
(CFR Title 21 – Food and Drugs: Parts 820) 미국

2 RDC 16/2013 – ANVISA GMP 브라질

3 Canadian Medical Device Regulations (MDR) 
SOR/98-282 캐나다

4 Therapeutic Goods (Medical Devices) Regulations 
2002 호주

5 MHLW Ministerial Ordinance No. 169 일본



We devote ourselves to improves human health by developing innovative products.

1999~2013

2014~2019

2020~

2020.08
• M nCoVreal-time detection kit KFDA Approved



I. About SARS-CoV-2
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WHO Coronavirus Disease (COVID-19) Dashboard

Data last updated: 2020.09.20 1:08pm CEST Overview

Confirmed cases and deaths are continuously increasing.

Reference: https://covid19.who.int/
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General features of SARS-CoV-2

Genome

Virion

• Coronavirus carry the largest genomes among all 
RNA virus families.

• Positive-sense, single-stranded RNA genome of 
~30 kb

• The genomic RNA is protected by nucleocapsid 
protein.

• Genomic RNA is packaged by the structural 
proteins to assemble virions. (Diameter : 75 - 160 
nm)

• There are 4 structural proteins and several 
accessory proteins.
-Nucleocapsid protein
-Spike protein
-Membrane protein
-Envelope protein
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Phylogenetic Systematics of SARS-CoV-2

Source : Korean CDC

• Corona Virus

• Beta coronavirus is divided into A~D lineages

A: OC43, HKU1 

B: SARS-CoV (Severe acute respiratory syndrome coronavirus)

C: MERS-CoV (Middle East respiratory syndrome coronavirus)

• SARS-CoV-2: a member of the subgenus Sarbecovirus

(Beta-CoV lineage B)

Virus Classification
Cellular receptor Symptoms

Genus subgroup Strain

α 1b
Human CoV‐229E Human Aminopeptidase 

N Mild 
respiratory 

tract 
infections

Human CoV‐NL63 ACE2

β

2a
Human CoV‐HKU1 9-O-Acetylated sialic acid
Human CoV‐OC43 9-O-Acetylated sialic acid

2b
SARS‐CoV ACE2 Severe acute 

respiratory 
syndrome

SARS‐CoV-2 ACE2
2c MERS‐CoV DPP4

Alpha, Beta

Gamma, Delta



II. SARS-CoV-2 Specimen
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Figure. How to collect the OP swab

SARS-CoV-2 Specimen

Both specimens should be collected from lower and upper respiratory tract

Table. Types of sample for COVID-19

No. Types of specimen Container
1 Lower respiratory 

tract
Sputum (not 
mandatory)

Container Sterilized tube (50
㎖)
Volume >3㎖

2 Upper respiratory 
tract

Nasopharyngeal swab
Oropharyngeal swab

Container Both NP and OP 
swabs should be collected to 
the same medium containing 
viral transport media (VTM)

 Collect the NP and OP swabs in one VTM.

• Type of specimen

• How to collect ‘Upper respiratory tract specimen’
1. Nasopharyngeal swab can be collected 

by scratching the nasopharynx through the 

nostril.

2. Oropharyngeal swab can be collected 

by scratching the pharynx having your tongue 

down.

Figure. How to collect the NP swab
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Storage of Specimen

Reference: WHO/2019-nCoV



III. STANDARD M nCoV
1-Step RT-PCR Protocol
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Prior to Real-Time PCR

1. Specimen pretreatment

• NP and OP swabs

extract the nucleic acids by re-suspending from the VTM or PBS

• Sputum 

Add the same amount of 2X sputum lysis buffer and shake the incubation for 30 minutes

2. Extraction of nucleic acids

Commercially available viral RNA extract reagents or automation instruments can be used.

Follow the instructions given by the manufacturer.

Recommended kit: STANDARD™ M SPIN-X Viral RNA Extraction Kit (Cat. no. 11SPN10)

* Setting values might be different depending on sites (hospitals)
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Test method recommend by WHO 

 WHO recommended rRT-PCR for SARS-CoV-2 Laboratory testing.
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WHO recommend primers/probes
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KCDC recommend primers/probes

Diagnostic detection of Wuhan coronavirus 2019
by real-time RT-PCR – Charité, Berlin Germany
(17 January 2020)

* RdRp primer/probe2 : nCoV specific detection
** E primer/probe : Beta CoV specific detection



IV. STANDARD M nCoV Real-time 
Detection kit
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Principle of STANDARD M nCoV Real-time Detection Kit

• 측정원리

① Based on TaqMan probe real-time fluorescent PCR technology

② Fluorescence intensity increases in proportion to the amount of RNA which amplified in each

cycle of PCR

③ Reading device detects the fluorescence color and checks the result

Detection target Reporter

ORF1ab (RdRP) gene FAM

E gene JOE (VIC 또는 HEX)

Internal reference CY5

• Target별 형광
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Kit Contents

Cat. no.: 11NCO10

96 Tests/Kit

Storage: -25oC ~ -15oC 

Stability: 12 months

Kit Contents (96T/kit) Quantity

1
2019-nCoV Reaction Solut
ion 750㎕/vial x 2

2 RTase Mix 630㎕/vial x 1

3
2019-nCoV Positive contr
ol 600㎕/vial x 1

4 Negative control 600㎕L/vial x 1

5 Internal control 525㎕/vial x 1

6 ROX* 55㎕/vial x 1

7 Instructions for Use 1

• Purpose: COVID-19 RNA detection
• Nucleic acid amplification reaction
• Test time: 90~ mins
• Sensitivity 100%  
• Specificity 100%
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CFX 96
Bio-Rad

ABI 7500/7500 Fast
Applied Biosystems

A Wide Range of Instrument Compatibility 

LightCycler 480
Roche

STANDARD M nCoV Real-Time Detection kit

Competitors

Instrument Compatibility | instruments mainly used in laboratories



V. COVID-19 products



[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION] 23

Total solution for COVID-19 
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Reference :
1. Chen J, Lau YF, Lamirande EW, Paddock CD, Bartlett JH, Zaki SR, Subbarao K. Cellular immune responses to severe acute respiratory syndrome coronavirus (SARS-CoV) infection in senescent BALB/c mice: CD4+ T cells are important in 
control of SARS-CoV infection. J Virol. 2010 Feb;84(3):1289-301. doi: 10.1128/JVI.01281-09. Epub 2009 Nov 11.
2. Hsueh PR, Huang LM, Chen PJ, Kao CL, Yang PC. Chronological evolution of IgM, IgA, IgG and neutralisation antibodies after infection with SARS-associated coronavirus. Clin Microbiol Infect. 2004 Dec;10(12):1062-6.

STND M; PCR molecular diagnostic test

Virus titer

IgM concentration
IgG concentration

Antigen concentration

STND Q F; Antigen Rapid test

STND Q F; Antibody Rapid test
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COVID-19 representative products
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Principle of STANDARD F test – Instrument detection

• Fluorescent Immunoassay(FIA) is a 

different type of immunoassay based on 

nitrocellulose membrane.

• The fluorescent beads enable highly 

sensitive detection of the target analytes, 

antigens and antibodies than traditional 

immunochromatographic test.

• Simple lateral flow assay with a powerful 

but low cost analyzer like a STANDARD 

F improves assay performance.
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STANDARD F Fluorescent Immunoassay | Available NOW

• High sensitivity using fluorescent immunoassay

• Fast detection 

• Data recognition through no-coding 2D 

barcode system

• Automatically print a patient’s name

• LIS/HIS connection is available

• Expandable (Various kinds of products can be 

measured with one analyzer)

• F2400 : 70 tests/hour

Benefits

• Quantitative: Inflammation, Hormone etc.

• Qualitative: Respiratory, Vector borne, Blood 

borne etc.

Products
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Principle of STANDARD Q Rapid test – Eye test

1. The Sample Pad

- Receives the test samples

- Distributes the sample into the strip uniformly

- Contains chemicals to modify sample composition

- May act as a filter

2. The Conjugate Pad

- Holds the detector reagent in a dry state

- Does not interfere with detector reagent stability

- Releases the detector reagent quickly, consistently, and 

quantitatively

- Provides uniform transfer of detector reagent to the 

membrane
3. The Membrane

- The surface used to hold capture reagents(e.g., antibodies)

- The surface upon which immunocomplexes form(i.e., signals)

- Controls overall flow rate of the system

- Composed of nitrocellulose

4. The Absorbent Pad

- Serves as the sink for the sample

- Determines the total sample volume that can be processed

- Typically not chemically altered
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STANDARD Q Rapid Test | Available NOW

Vector borne, Blood borne, Respiratory, 

Gastrointestinal, Hemorrhagic fever

• Fast detection of disease using very small 
specimen

• Simple and easy to use

• High sensitivity and specificity with low cost

• No instrument is needed.

• Superb development ability to cope with new 
infectious diseases quickly

• Continuous aid from international funds to 
combat infectious disease in low income 
countries

BenefitsProducts



VI. Global business strategy



1.Registration 
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Registration

KCDC - EUA

MFDS 

CE

US FDA EUA 

WHO PQ EUL
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Registration

COVID-19 products

품목 진행사항

STANDARD M nCoV Real-time Detection Kit 

2020.02 CE registration
2020.02 KCDC EUA approved
2020.02 Export license
2020.04 FDA EUA approved
2020.08 KFDA 제조허가 완료

STANDARD Q COVID-19 Ag test
2020.03 CE registration
2020.03 Export license
US FDA EUA in progress

STANDARD Q COVID-19 IgM/IgG Combo 2020.03 CE registration 
US FDA EUA in progress

STANDARD F COVID-19 Ag test 2020.03 CE registration
2020.03 Export license

STANDARD F COVID-19 IgM/IgG Combo 2020.04 CE registration
2020.04 Export license



2. Global Distributor 
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Global Sales Networks

Based in South Korea, 3 subsidiaries in India, Indonesia and China.
More than 517 distribution partners in more than 126 countries. 
≈ 123 million tests of COVID-19 products has been sold (2020.09).

North/Central America
• HAITI
• HONDURAS
• JAMAICA
• MEXICO
• PANAMA
• TRINIDAD&TOBAGO
• USA 

South America
• BOLIVIA
• BRAZIL
• CHILE
• COLOMBIA
• ECUADOR
• PARAGUAY
• PERU
• URUGUAY

Europe
• AUSTRIA • GREECE • SLOVAKIA
• BOSNIA • ICELAND • SLOVENIA
• BULGARIA • IRELAND • SPAIN
• CROATIA • ITALY • SWITZERLAND
• CYPRUS • KOSOVO • UK
• CZECH • LATVIA
• DENMARK • NETHERLANDS
• FINLAND • POLAND
• FRANCE • PORTUGAL
• GERMANY • ROMANIA

CIS
• AZERBAIJAN
• GEORGIA
• KAZAKHSTAN
• RUSSIA
• TAJIKISTAN

Asia Pacific
• AUSTRAILIA • NEPAL
• BANGLADESH • NEW ZEALAND
• CHINA • PAKISTAN
• INDIA • PHILIPPINES
• INDONESIA • SINGAPORE
• JAPAN • SOUTH KOREA
• LAOS • SRI LANKA
• MALAYSIA • TAIWAN
• MONGOLIA • THAILAND
• MYANMAR • TIMOR
• VIETNAM

Africa
• ALGERIA • ETHIOPIA • NAMIBIA • ZAMBIA
• BENIN • GHANA • NIGERIA • ZIMBABWE
• BURKINA FASO • GUINEA • RWANDA
• BURUNDI • KENYA • SENEGAL
• CAMEROON • LIBERIA • SOUTH SUDAN
• CAR • MADAGASCAR • SUDAN
• CHAD • MALAWI • TANZANIA
• CONGO • MALI • TOGO
• CÔTE D'LVOIRE • MOROCCO • TUNISIA
• DRC • MOZAMBIQUE • UGANDA

Middle East
• AFGHANISTAN • TURKEY
• EGYPT • UAE
• IRAN • YEMEN
• IRAQ
• ISRAEL
• JORDAN
• LEBANON
• LIBYA
• QATAR
• SAUDI ARABIA



3. 국제 기구
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International organization

FIND

BGMF

WHO

CHAI

UNITAID 

PAHO

Etc..



Sales performance
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Sales performance

FEMA
CNN, one of global broadcasting systems in United States, 
reported that FEMA (Federal Emergency Management 
Agency) awarded a contract to SD BIOSENSOR last week to 
provide coronavirus test kits.

Brazil
STANDARD Q COVID-19 Ag test is being used in Brazil 
Drive-through to detect COVID-19.

photo & video by local distributor of SD 
BIOSENSOR
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India

Reference : times of India 

ICMR (Indian Council of Medical Research) approved the use of Antigen test of SD BIOSENSOR in terms of early detection of 
COVID-19 with high specificity. SD BIOSENSOR’s STANDARD Q COVID-19 Ag test becomes the first of its kind to get ICMR 
validation. 

Sales performance
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Worldwide covid-19 product donation

Georgia Zimbabwe
5,000 tests of STANDARD Q COVID-19 Ag/Ab Total 
Test

10,000 tests of STANDARD Q COVID-19 Ag/Ab Total 
Test



After post-COVID-19,

STANDARD M10
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STANDARD M10 | molecular diagnosis

“Versatile POC MDx Platform”

⇒ NA extraction + Amplification in one platform

Simple & Fast

Sample in  Result out (15min – 30min)

Various Menus
SARS-CoV-2, Flu/SARS-CoV-2

Modular & Scalable

Scalable configuration for customized throughput

Multiplex

Maximum 12 targets including control

All-in-one Cartridge
Nucleic acid extraction / amplification

Modular system

1 Console +  Multiple Analyzer
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Head office : C-4th&5th, 16, Deogyeong-daero 1556beon-gil, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16690, REPUBLIC OF KOREA 
Manufacturing site : 74, Osongsaengmyeong 4-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, 28161, REPUBLIC OF KOREA 

sales@sdbiosensor.com   |   www.sdbiosensor.com

Thank You
SD BIOSENSOR, Inc.



www.wellsbio.net

The world's best life-caring companion

WELLS BIO





Access Bio

면역진단

분자진단

센서진단

안정적수익확보

성장동력

시장혁신





Molecular Diagnostics1.
유전자기반의진단방법: 유전자추출+PCR 증폭+형광검출



샘플채취 유전자채취 유전자증폭 유전자진단 질병유무확인

Ref.: S&T Market Report, Vol.40, 2015.03 체외진단기기 시장동향
Ref.: Molecular Diagnostics Market by Application (Infectious Disease (Hepatitis, HIV), Oncology, 
Genetic Testing), Technology (PCR, DNA Sequencing & NGS), End User (Hospital/Academic 
Laboratory), Product & Service (Reagent, Software) - Global Forecast to 2023
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RT-PCR

PCR (Polymerase Chain Reaction)  is a method 
for amplifying target nucleic acid sequences, that 
has a wide spectrum of applications in life 
science R&D and diagnosis.

Our RT-PCR technology is based on ‘Thermal 
Cycling and TaqMan probe’ process consisting of 
denaturation (94~96oC), annealing (50~65oC), and 
polymerization (72oC) process.

About 30 to 40 thermal cycles that typically take 
about 1 to 2 hours, are repeated to achieve 
amplification of a factor of several millions or 
higher.

Real-time PCR device(ex) 

CFX 96, ABI 7500)

Heating/Cooling Cycles

Composition of PCR sample

Template (DNA)

Primer pair/ Probe 

DNA polymerase

dNTP (dA, dG, dC, dT)

Denaturation
94~96oC

Annealing
50~65oC

Polymerization
72oC

30~40 cycles

CCD camera



Major Specifications of careGENE™ COVID-19 Diagnostics

Symptom Sample collection

RNA extraction Real-Time PCR Analysis

VIDEO

About COVID-19 Test

https://www.bing.com/videos/search?q=real-time+pcr&&view=detail&mid=21797EF9BC3136ECCB6721797EF9BC3136ECCB67&&FORM=VRDGAR&ru=/videos/search?q%3Dreal-time%2Bpcr%26FORM%3DHDRSC3


PCR reagent 
Automatic mix and dispensing

Automated sample 
preparation Instrument RT-PCR reagent RT-PCR

QuantStudio® 5

Total solution of RT-PCR with careGENE™ COVID-19

KingFisher Flex® 
& Extraction Kit careGENE™ COVID-19

Liquid Handler
S2 Pipettor

Processing volume range
• PCR plate (20–100 μL*), skirted
• 20–200 μL: 96-well plate
• 50–1,000 μL: 96 deep-well plate
• 200–5,000 μL: 24 deep-well plate

Samples per run: 24 or 96

Run time: 35~60minutes

Sample capacity (wells): 96 or 384

Optical detection
96 wells: 6 decoupled filters
384 wells: 5 coupled filters

Run time: <30-minute

Sensitivity
Detect differences as small as 1.5-fold in
target quantities in single-plex reaction

Average Processing Time: 100T per hour

Preparation: Reservoir to 96 plate
Program: Tablet PC

Dispensing time:
2~3 min/4x96 well plate 

About COVID-19 Test



2020.02월말신종코로나멀티플렉스분자진단키트개발완료(MFDS, FDA 제출)

2020.01월말신종코로나분자진단키트공동개발 1종완료(질병관리본부 ver.)

COVID-19 RT-PCR kit

N-CoV RT-PCR kit

한국화학연구원과신종코로나분자진단키트공동개발: 검체제공



Fig 1. Excellent results with real specimen

✓ Positive – Superior Sensitivity 10 copies/uL, Used 10㎕ RNA sample

✓ Negative – Non-Specific reaction, No Abnormal Signal 

Negative 
Sample

Positive 
Sample



Fig 2. About Kit Components



Fig 3. GMP Facillity





2020/01/27 질병관리본부소집미팅

2020/01/22 정보확보-Primer design 논문참고(NCBI, Sequence)

공동대응요청/ 질본프로토콜공개/ 긴급사용승인예정



2020/01/30~2월28일

2020/01/28 긴급사용승인공고

긴급사용승인접수

2020/05월30일 긴급사용승인평가마감

1월30일~2월초에접수한회사에대한평가는빨리
진행함.

그이후에는평가가매우느리게진행됨.

결국개발속도가매우중요한상황이였음.

신종감염병을개발을신속히하기위한전제조건

-전체서열공개

-신종바이러스특이적인유전자부위의특정

-다양한환자에서의 in-silico reactivity 확인이매우중요

-유사바이러스와의교차반응성에대한검증



Prepare the genomic sequences of the organisms that may show the cross-activity with the

careGENE™ COVID-19 RT-PCR kit on the NCBI GENOME website

(https://www.ncbi.nlm.nih.gov/genome).

3.1.1. Access the NCBI GENOME website and enter the organism name you want to identify the cross-reactivity.

3.1.2. Identify and copy the Accession number.

3.2. In silico assay using the BLASTN.

3.2.1. Access “the Align two or more sequences” on the NCBI BLASTN website

(https://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch&BLAST_SPEC=blast2seq&LINK_LOC=align2seq)

3.2.2. Enter the Accession number in the “Enter Query Sequence” window (Figure 1. #1).

신종감염병에대해서는다양한환자검체와교차반응물질을

사전에구하기힘들기때문에 in-silico 결과를통한예측이

매우중요함

FDA에서도 In silico 자료를매우중요하게다룸





Lists of Molecular Diagnostic test

▪ careGENE™ HPV-H/ HPV-M kit
▪ careGENE™ STD-12 detection kit 
▪ careGENE™ COVID-19 RT-PCR kit
▪ careGENE™ N-CoV RT-PCR kit
▪ careGENE™ Zika Virus RT-PCR kit

▪ careGENE™ HIV-1 (Group M / Group O), HIV-2 RNA
▪ careGENE™ HCV RNA
▪ careGENE™ HBV DNA
▪ careGENE™ HTLV
▪ careGENE™ Syphillis TP DNA
▪ careGENE™ PAN Malaria DNA
▪ careGENE™ MERS RT-PCR kit

▪ careGENE™ ZIK/DEN/CHK/YFV RT-PCR kit
▪ careGENE™ Pneumonia-12 RT-PCR kit
▪ careGENE™ TB-NTM RT-PCR kit
▪ careGENE™ STFS RT-PCR kit
▪ careGENE™ Scrub Typus RT-PCR kit
▪ careGENE™ Dengue Virus genotyping kit



RDT(면역진단키트)2.
항원항체의결합성을이용한반응



대규모 OEM 생산
> 안정적 수익 확보

careUS™ 공공, 민간 시장 판매
> 대규모 매출 확대

초민감도 현장 솔루션 (TRF ) 개발
> 미래 성장 동력 확보

Access Bio

정부출연연구소와의 협력
> 다양한 개발 포트폴리오 확보



메르스항원진단키트

• MERS-CoV RDT kit 개발 순서도

Antibody pairing test

Membrane
adjustment

Extraction buffer
adjustment

Analytical test

Stability study

Clinical evaluation

2019년 6월

2019년 7월

2019년 8월

2019년 12월

2020년 02월

2020년 06월

COVID-19항원진단키트

Antibody pairing test

Membrane
adjustment

Extraction buffer
adjustment

Analytical test

Stability study

Clinical evaluation

2020년 7월

2020년 11월



메르스항원진단키트성능

• MERS-CoV RDT LOD test(mAb for S protein or mAb for NP protein)

Recombinant
antigen 
concentration
(ng/mL)

1,000 500 250 125 62.5 31.25 15.625 7.8125
Negative
(Buffer)

Visible 2+ 1+ W~1+ W+ W+ VW~W+ VW+ Trace Negative

Lite-G value 215 156 103 87 77 65 51 38 15

* Lite-G cut-off : 40

1’st Limit of detection(S protein)

2’st Limit of detection(NP protein)
: up to 500 pg/mL

기존 세계 최고 수준: BIONOTE (LOD: 1*106 TCID50, 1.5 ng/ mL)
(논문 참고: JCM, Development and Validation of a Rapid 
Immunochromatographic Assay for Detection of Middle East Respiratory 
syndrome Coronavirus Antigen in Dromedary Camels,
April 2015 Volume 53 Number 4)-Table 2~4 참고



COVID-19 IgM/IgG

신종코로나항체키트 검사기술
면역크로마토그래피법을 사용한
코로나 IgM/IgG 항체의 정성검사

비 인두
면봉세그먼트

병원
세그먼트

구 인두
면봉세그먼트

CAGR (2020-26) Market Value (2020) Europe market Share 
(2020): 57%

NA market CAGR 
(2020): 21%

2020 2021 2022 2023 2024 2025 2026

$3.3 BN $8.5 BNCAGR (2020-26): 17.3%



1일 4일 5일 7일



20명에 대한 항체 검사 결과



공공시장대체 원가절감, 품질개선된제품으로
기존 RDT공공시장을대체

신규시장확장 편리성, 안정성을보완한자가진단
올인원제품으로시장확장

48%

공공시장조달규모

연간 102 million tests 

Abbott
84%

Trinity 
Biotech

6%

PMC
4%

Orasure
2%

etc 4%



HST Technology

실험기관: German Red Cross & the Institute of Tropical Medicine 



+

Pipette
Strip

Buffer

Lancet



Dengue
Vaccine
Release

Climate 
Change

뎅기 진단의 수요 증가

기존 제품의 한계

신기술 개발을 통한
기존 시장 대체

A B

✓



Stokes Shift

Life Time

Europium Nanoparticle 활용한시분할형광분석원천기술

TRF (시분할형광분석) 기술

▪ 초고민감도 (Ultra High Sensitivity) 현장솔루션실현
▪ 특허미국, 중국포함10개 등록 완료

TRF RDT기존 RDT

✓

+

기존대비 50배~100배향상

UHS POCT Solution의차별적Value Positioning 개선효과가높은감염성질병> 심혈관계질환Marker 조기상품화



바이오센서3.
BT+IT 융합을통한종합진단솔루션구축



ㅍ 진단접근성감소
의료비용증가

진단접근성증가
의료비용감소

스크리닝정책납품
> 시장진출확대

차세대네트워크센서
> 미래성장동력

차세대 Immuno-POCT 기반기술확보



• Lipid Profile
• Next Generation G6PD 

• Vitamin D
• Vitamin B12 

• PKU

당뇨진단 패키지
신생아진단 패키지

개발 완료

개발 중



출처: WHO ,엑세스바이오추정

아시아/중동중심의
신생아스크리닝진단 시장

1억 4천만불

아프리카중심의
말라리아치료제처방 전 진단시장

2억 9천만불

✓ 말라리아치료제와

동반진단시장형성

✓ 신생아스크리닝프로그램참여

“말라리아퇴치를위한국제기구와의협력”

WHO Pre Qualification  진행중



ㅍ

우간다보건부와
전국민/신생아스크리닝을
위한전략적협력체결
(2018.01)
소아과협회주관으로임상
실험진행중

• 요르단: National Screening Program을위한
임상실험완료, 보건부와의납품협의진행

• 쿠웨이트, 카타르, UAE, 싱가폴, 홍콩, 태국: 
National Screening Program 참여를위한임상
진행중

제품업그레이드

▪ 전국민/신생아 스크리닝
전략적협력체결 (2018.01)

▪ 소아과협회주관 임상진행중

아프리카, 전국민스크리닝프로그램참여추진

ㅍ

• 요르단: National Screening Program을위한
임상실험완료, 보건부와의납품협의진행

• 쿠웨이트, 카타르, UAE, 싱가폴, 홍콩, 태국: 
National Screening Program 참여를위한임상
진행중

제품업그레이드

멀티센서출시를통한판매확대

careSTART™ POCT S1

우간다 MOH웰스바이오

• 베트남 : 210만불규모의 5개년장기공급계약체결
• 요르단, 쿠웨이트, 카타르, UAE, 싱가폴, 홍콩,태국등과의
판매협의논의 원격현장진단 실시간의료정보통합



Possible Use of Raloxifene
as a Broad-spectrum Antiviral 
Medication

정 귀 완

수석연구원, 경기도경제과학진흥원
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Introduction

- Project overview & Screening methods -



Human coronavirus infectious disease

4

HCoV-229E

1965

HCoV-OC43 HCoV-HKU1 SARS-CoV MERS-CoV SARS-CoV-2

Lineage &

Subgenus
HCoV-NL63

2002 2012 20192004 20051967

Common cold SARS MERS COVID-19

29개국
8,098 

776 

9.6%

27개국
2,494 

858

34.4%

전세계
31,152,146

961,619

3.1%

Emergence 

Year

Disease

Occurrence

Enveloped (+)ss RNA virus

~30 kb genome

※’20.9.22 현재



Antiviral targets

Target

✓ Essential
✓ Assayable
✓ Proof of concept

[Pillaiyar T et al. 2015. Med Chem]
5



Assay & Chemical library

Target Function HTS
Secondary 
screening

(Validation)

Spike-DPP4 Viral entry
Pseudovirus

Luminescence

Alpha assay
Fluorescence

ELISA
Absorbance

3CLpro Proteolysis
FRET

Fluorescence
Biosensor assay
Luminescence

PLpro
Proteolysis

Immune evasion

Peptide
cleavage

Fluorescence

FRET
Fluorescence

Interferon
pathway

Innate immunity
Reporter assay
Luminescence

Westernblot
qRT-PCR

Assay

✓ Proved
✓ Convenient
✓ HTS-amenable

Library

✓ Druggable
✓ Focused 
✓ Diverse 

6



바이오센터약물스크리닝인프라

ImageXpress

7



바이오센터신약발굴사업범위

2 months 1 year 1 year 3 years

Drug target 

Assay Screening Hit-to-Lead

Lead
Candidate

Evaluation
- Market size ?
- Pipeline search
- Novel target ? 
- First-in-class ?

Druggability
- Disease linkage 
- Mechanistic rationale  
- Proof of concept

Project planning

Assay choice & 
Development
- Cell- or target-based   
- Label-free or fluor/lumi
- Enzyme reaction or PPI

Validation & 
Adaptation
- Convenience: homogenous   
- Accuracy: minimal variance      
- Robustness: Z factor
- High throughput

HTS

Confirmation

DRC/cytotoxicity

Hit selection

2nd screening

SAR
- Efficacy/Potency
- Selectivity index

SPR
- Stability           
- Permeability 
- Metabolic stability    

PK/PD
- In vitro/in vivo efficacy
- PK
- ADME-Tox
- Safety

Mode of Action
- Pathway analysis
- Omics profiling
- Target deconvolution

8



Assay 

development
HTS

2nd screening 

(MERS-CoV)

Hit/Lead 

optimization

In-depth 

study
Animal study

Research process for anti-MERS-CoV compounds

• Other coronavirus
- SARS-CoV

- HCoV-229E

- HCoV-OC43

• Other assays
- IF & qRT-PCR

- CPE assay

- Plaque reduction assay

- ELISA

- Time of addition

- SPR

• Phychem studies
-Solubility

- Permeability

• Metabolism
- Metabolic stability (Hu,Ms)

- PK profile (iv, ip)

• Oral acute toxicity      

(Ms)

•DPP4 knock-in 

mouse infection 

study

• Synthetic chemical & 

commercial sources
- Enzyme-based assay

- Cell-based assay

- MERS-CoV inhibition assay

- SAR & docking study

9



Developing innate immune modulators

• Other viruses
- Coronavirus (MERS-CoV, SARS-CoV, 

HCoV-229E, HCoV-OC43

- Respiratory syncytial virus

- Influenza A virus

- Zika virus

- Dengue virus

• Other assays
- Reporter assay

- Immunofluorescence

- Westernblot (IRF3/ IFN signaling,CoV)

- qRT-PCR (ISGs, Cytokines)

- CPE assay

- Plaque reduction assay

-Time of addition assay

- IRF3 translocation

-Cytokine analysis (ELISA)

• Synthetic chemical & 

commercial sources
- IFN expression analysis

- ISG expression analysis

(HEK293, THP-1, A549, MRC-5, 

Huh7, HeLa, HAP1 etc.)

- MERS-CoV inhibition assay

Screening 

system
HTS

2nd screening 

(MERS-CoV)
Antiviral assay MOA study

10



Pseudovirus assay

LUCΨ

GAG POL REV

Spike

Lenti-X 293T cells

Harvest and concentrate

Infection

Luminescence

Assay validation

Transfection

11
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Alpha assay (Secondary screen) 

DPP4-
6XHis

Strep-TactinⓇ

AlphaLISAⓇ

Acceptor bead 

Nickel Chelate
AlphaScreenⓇ

Donor bead 

Spike-
RBD-STII

Singlet 
oxygenExcitation

680 nM
Emission
615 nM

DPP4-6XHis

Spike-RBD-STII

Assay validation

12
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ELISA

DPP4-
6XHis

Ni++

HRP

TMB

α-DPP4

2nd Ab-HRP

DPP4-
6XHis

Ni++

HRP

TMB

Spike-STII

α-ST-HRP

Absorbance

Assay validation

13
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Phenotypic MERS-CoV infection assay (1)

14



Phenotypic MERS-CoV infection assay (2)
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Drug repositioning

- HTS & anti-CoV activity -



HTS (Drug repositioning)

17

LOPAC library 1,280종

FDA-approved library 978종

총 2,258종 화합물



3 known drug Hits

Raloxifene

Chloroxine

Amiodarone

선택적에스트로겐수용체조절제 (SERMs)로서
전이성유방암및골다공증예방/치료제

In vitro/임상 : C형간염, 인플루엔자, 에볼라등

부정맥치료제

In vitro : 에볼라, C형간염

항균제로서감염성설사, 염증성장질환, 편모충증치료제

18
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Raloxifene, a SERM for osteoporosis 

Stilbene type arrangement

[Citation: https://slideplayer.com/slide/17324629/]
19
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Hit validation (Screening assays)

Pseudovirus

IC50   = 3.1 µM

CC50 > 50 µM

SI > 16.1

IC50   = 1.1 µM

CC50 = 31.7 µM

SI = 28.8

IC50   = 2.9 µM

CC50 = 24.7 µM

SI = 8.5

IC50=11.7 µM IC50=13.2 µMIC50>50 µM

Alpha assay

Amiodarone Raloxifene Chloroxine

Alpha assay

(TrueHits)

20



Hit validation (ELISA)

ELISA

IC50=n.d. IC50=n.d. IC50=8.8 µM

DPP4-
6XHis

Ni++

HRP

TMB

Spike-
RBD-STII

α-ST-HRP

Measure A405

Amiodarone Raloxifene Chloroxine

21



Antiviral effect (MERS-CoV)

IC50   = 4.3 µM

CC50 > 50 µM

IC50   = 8.2 µM

CC50 > 44.22 µM

IC50   = 3.7 µM

CC50 > 50 µM

Amiodarone Raloxifene Chloroxine

MERS-CoV (IF)

MERS-CoV (qRT-PCR)

22



Antiviral effect (MERS-CoV, SARS-CoV)

MERS-CoV (Time of addition)

SARS-CoV (IF)

23



Antiviral effect (HCoV-229E/OC43)

HCoV-229E (CPE)

EC50   = 0.8 µM

CC50 = 6.5 µM

EC50    = 4.5 µM

CC50 =18.5 µM

EC50   = n.d.

CC50 =3.6 µM

Amiodarone Raloxifene Chloroxine

HCoV-229E (-) HCoV-OC43(+) (-) (+)1   3   10  1   3   10  1   3   10  (µM) 1   3   10  1   3   10  1   3   10  (µM)

HCoV-229E/HCoV-OC43 (qRT-PCR)

24



Antiviral effect (SARS-CoV-2)

Drugs CC50

qRT-PCR Plaque assay

IC50 SI IC50 SI

Raloxifene 99.1 μM 3.1 μM 31.9 3.7 μM 26.7

Amiodarone >40 μM 3.1 μM 12.9 - -

Chloroxine - - - - -

Remdesivir >40 μM 7.7 μM 5.2 - -

CC50 =99.1 µM

IC50   = 3.1 µM

SI=31.9

SARS-CoV-2 infection assay (qRT-PCR, Plaque assay) SARS-CoV-2 (qRT-PCR)

SARS-CoV-2 (Raloxifene, qRT-PCR)

Ct value Genome copy Viability

CC50 =99.1 µM

IC50   = 3.7 µM

SI=26.7

(qRT-PCR) (Plaque assay)

CC50 >40 µM

IC50   = 7.7 µM

SI=5.2

CC50 >40 µM

IC50   =3.1 µM

SI=12.9

25



Mode of Action

- Reviewing literature over 20 years -



Enveloped virus-specific antiviral effect

EBOVHCV

DV

ZIKV

YFV

HIV IAV

HBV

“CoVs”

HSV

SFV

SINV

VACV

IAV

EBOV

HCV

HBV
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MoA1 :  Lysosomotropic chemical property

Muehlbacher M, Tripal P, Roas F, Kornhuber J. Identification of drugs inducing phospholipidosis by novel in vitro data. ChemMedChem. 2012;7(11):1925-1934. 

Salata C, Calistri A, Parolin C, Baritussio A, Palù G. Antiviral activity of cationic amphiphilic drugs. Expert Rev Anti Infect Ther. 2017;15(5):483-492. 

Breiden B, Sandhoff K. Emerging mechanisms of drug-induced phospholipidosis. Biol Chem. 2019;401(1):31-46. doi:10.1515/hsz-2019-0270

Norinder U, Tuck A, Norgren K, Munic Kos V. Existing highly accumulating lysosomotropic drugs with potential for repurposing to target COVID-19. Biomed Pharmacother. 2020;130:110582. 

Fan H, Du X, Zhang J, et al. Selective inhibition of Ebola entry with selective estrogen receptor modulators by disrupting the endolysosomal calcium. Sci Rep. 2017;7:41226. Published 2017 Jan 24.

NH
+

[Raloxifene] pKa=8.89, LogP=5.45

↓ Endocytosis

↓ Autophagy

↓ Membrane trafficking

↓ Calcium signaling

↓ Lysosomal enzyme activity

↑ Phospholipid accumulation

↑ Lamella body

↓ Lipid signaling molecules

Selected readings
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MoA2 : Cholesterol lowering effect

T., L., Does cholesterol play a role in COVID-19? News-Medical 2020

O'Neill LA. How Low Cholesterol Is Good for Anti-viral Immunity. Cell. 2015;163(7):1572-1574

Schoggins JW, Randall G. Lipids in innate antiviral defense. Cell Host Microbe. 2013;14(4):379-385.
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Lu Y, Liu DX, Tam JP. Lipid rafts are involved in SARS-CoV entry into Vero E6 cells. Biochem Biophys Res Commun. 2008;369(2):344-349.

Kauffman RF, Bensch WR, Roudebush RE, et al. Hypocholesterolemic activity of raloxifene (LY139481): pharmacological characterization as a selective estrogen receptor modulator. J Pharmacol Exp Ther. 1997;280(1):146-153. 

Fernández-Suárez ME, Escolà-Gil JC, Pastor O, et al. Clinically used selective estrogen receptor modulators affect different steps of macrophage-specific reverse cholesterol transport. Sci Rep. 2016;6:32105. Published 2016 Sep 7. 

Dayspring T, Qu Y, Keech C. Effects of raloxifene on lipid and lipoprotein levels in postmenopausal osteoporotic women with and without hypertriglyceridemia. Metabolism. 2006;55(7):972-979. 

Piperi C, Kalofoutis C, Lagogianni I, Troupis G, Kalofoutis A. Comparison of raloxifene and atorvastatin effects on serum lipids composition of healthy post-menopausal women. Mol Cell Biochem. 2004;261(1-2):71-75.

Wages PA, Kim HH, Korade Z, Porter NA. Identification and characterization of prescription drugs that change levels of 7-dehydrocholesterol and desmosterol. J Lipid Res. 2018;59(10):1916-1926. 

Glende J, Schwegmann-Wessels C, Al-Falah M, et al. Importance of cholesterol-rich membrane microdomains in the interaction of the S protein of SARS-coronavirus with the cellular receptor angiotensin-converting enzyme 2. Virology. 2008;381(2):215-221. 

Wang H, Yuan Z, Pavel MA, Hansen SB. The role of high cholesterol in age-related COVID19 lethality. Preprint. bioRxiv. 2020;2020.05.09.086249. Published 2020 May 29.
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MoA3 : On-target metabolic modulation
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• Pulmonary vasodilation

• Bronchodilation

• V/Q matching

• Anti-thrombosis

• Anti-inflammation

• Anti-viral

• Anti-inflammation

• Anti-thrombosis

• Anti-oxidation

• Anti-fibrosis

• Anti-edema

• Cardio & Neuroprotective

Selected readings

• Upper airway

- Nasal mucus 

- Hyaluronic acid

- Cellular immunity

• Bronchial epithelium

- Antiviral mucus
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Summary

<Summary>

1. We have carried out a R&D project to discover DAAs or immune modulators for MERS-CoV.

2. Three drugs (raloxifene, amiodarone and chloroxine) were repurposed to anti-CoV drugs.

3. Raloxifene was the most promising one in terms of efficacy and safety.

4. Its MoAs include lysosomotropism, cholesterol reduction and on-target estrogenic effects. 

<On-going>

1. Animal experiments (hamster and hACE2 TG mouse)

2. Clinical study sponsored by Gyeonggi-do

3. Korea-EU collaborative research on Raloxifene
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Perspectives

The consortium has already 
virtually tested 400 000 molecules 
on its supercomputers and 7 000 
molecules were preselected and 
further tested “in vitro”. Out of 
them, 100 were selected and 40 
resulted as active against the virus. 

Raloxifene emerged as the most promising molecule. 
Researchers found that it could be effective in 
blocking the replication of the virus in cells, and could 

thus hold up the progression of the disease, in particular in cases of 
early detection or in asymptomatic cases. High patient tolerability, 
safety and highly established toxicological profile are among the other 
advantages of the drug.
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코로나19 예방 DNA 백신  
GX-19의 개발 

서유석 

전무 ㈜ 제넥신 



코로나 19 백신 개발의 필요성 

2 

• 미국의 지난 2020년 2분기 경제성장율은 -32.9% 기록 

(연률 환산, 미국 상무부) 

 

• 2020년 2분기 한국의 경제성장율은 외환 이후  

     최악인 -3.3% (OECD) 

 

• 통제정책, 사회적 거리 두기로 경기 저하 뿐이나,  

     불안감, 우울증 등 사회적 문제 대두 

 

• 치료제 사용 후, 면역반응이 충분히 생성되지 않을 경우, 

재감염의 우려가 있음 

 

• 궁극적으로 전 국민, 전 인류를 대상으로 백신 필요       



코로나 19 백신 개발 현황 (GAVI, Sep 9, 2020) 

3 



코로나19 DNA 백신 개발 현황 

4 

출처 : WHO 

• 9월 3일자 WHO “Draft landscape of COVID-19 candidate vaccines”에 의하면 총 34개 백신이 임상단계, 142개 

백신은 전임상 단계에 있음  

• 임상단계의 DNA 백신은 INOVIO의 INO-4800을 포함하여 4개의 후보물질이 있음 

• GX-19는 전달 기기로 Electroporator (EP) 및 무바늘분사식투여기 (Needle-free Jet Injector)를 사용하여 비교 

임상연구를 수행하고 있음  



DNA 백신 

5 

• 인체(근육)에 투여되면 플라스미드 DNA(7,453 bp)로부터                               

S 항원(1,223 아미노산) 발현  

• APC에 항원이 Presentation 되어 CD8+ T세포 반응 및 

CD4+ T세포의 helping에 의해 항체반응 유도 

• 강력한 세포면역반응에 의해 감염된 세포를 파괴하여 

COVID-19을 예방함 

GX-19 DNA Vaccine의 면역반응 유도 기전 

• 후보물질을 신속히 디자인하고 제작할 수 있음  

• 생산공정이 간단하고, 신속한 생산이 가능함  

• 460여건의 임상에서 안전성 확인 

• 항체반응과 (Th1-biased) 세포면역반응을 동시에 유도  

• 물질자체로 면역증강 활성 있음    

DNA Vaccine의 장점 



DNA 백신과 RNA 백신의 비교 

6 

장단점 항목 RNA 백신 DNA 백신 

생산 in vitro (숙주세포 없이 생산) 대장균을 숙주세포로 사용 

단위 핵산분자 당 항원의 발현 많음 
이론적으로 한 개 DNA에서 많은  

RNA가 만들어지므로 RNA백신보다  
발현항원 많음 

염색체에 삽입 위험  없음 
이론적으로 가능하나 

실제적으로 일어나지 않음 

세포 내 항원 발현을 위한 조건  Endosome을 벗어나야 함 핵 (Nucleus)안으로 들어가야 함 

제형화 및 전달방법의 최적화 
해결 필요  

(여러 방법이 시도되고 있음) 
해결 필요  

(다양한 해결방안이 도출됨) 

독성 더 많은 임상에서 검증 필요 
이미 많은 임상에서 안전함이 확인 
(상대적으로 많은 데이터가 축적됨) 

생산비용 상대적으로 비쌈 상대적으로 저렴함 

Reference : Liu MA. Vaccines (Basel). 2019 Apr 24;7(2). pii: E37. doi: 10.3390 



중화항체 반응과 T 세포 면역반응 

7 

Reference : Nat Rev Immunol. 2020 Apr 28 : 1–12. 



제넥신의 DNA 백신 플랫폼 기술 

8 

항원 엔지니어링 
  코돈 최적화를 통한 발현 증가, 
   가장 빈번히 발견되는 바이러스 유전자 사용, 
   Multimer가 형성되도록 디자인   
       

2 

 면역증강유전자 도입(필요시) 

 면역증강을 위해 플라스미드 내, 사이토카인   
  등 아주번트 유전자를 추가  

3 

신호전달 서열 
 항원 (단백질)의  발현을 증가시키고, 세포 밖 
분비를 촉진하여 면역반응을  증진함 

1 

본 기술이 적용된 다양한 DNA 백신이 임상에서 300명이상의  
사람에 투여되어 안전성 및 효능이 검증되었음   

1 

2 3 



코로나19 백신개발을 위한 컨소시움 구성 

9 

• 제넥신 : 개발계획 수립, 전임상 및 임상개발 주도 

• 바이넥스 : 세포주은행 및 임상시험용 의약품 생산 

• 국제백신연구소 : 사람과 동물에서 중화항체반응 분석 

• 제넨바이오 : 소동물 및 영장류 실험 진행 

• 카이스트 : 임상에서 피험자 샘플의 면역반응 분석 

• 포스텍 : 소동물에서 백신의 기전 및 후보물질 개선에 관한 연구  



코로나19 DNA 백신 후보물질 제작 
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Poly A 

GX-19 

pCMV S
S
 

Spike protein 

• 45개의 코로나19 바이러스 유전자를 검색하여 가장 많은 빈도로 발견되는 서열 적용 
• 코로나19 스파이크 유전자를 자체 고발현 벡터 (pGX27)에 삽입하여 제작함   



소동물 및 원숭이에서 GX-19의 면역원성 확인 
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코로나19 DNA 백신 GX-19 소개  

12 

• 정의 : GX-19는 코로나19의 스파이크 (Spike) 단백질 항원 유전자를 함유한 플라스미드 DNA 

• 기전 :  인체에 투여되면 플라스미드 DNA로 부터 스파이크 항원발현, 항원에 대한 면역반응 유도 

 COVID-19 예방  

• 투여형태: 주사제 형태, 근육투여  

• 개발단계 : 현재 한국 식약처로 부터 임상 1/2a 상을 승인 받아 임상 진행 중  

                   *투여기기 : EP 및 무바늘분사식투여기  



코로나19 DNA 백신 GX-19 개발 경과  
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• 2020년 3월,  GX-19 개발 컨소시움 (제넥신, 바이넥스, 국제백신연구, 제넨바이오, 카이스트, 포스텍) 결성 및 개발 착수 

• 2020년 4월, 소동물 및 영장류에서 결합항체 반응 및 세포성 면역반응  확인 

• 2020년 5월, 소동물 및 영장류에서 중화항체 반응 확인, 임상시험용 의약품 생산  완료,  식약처 임상1/2a상 신청 

• 2020년 6월, 식약처 임상시험  (IND) 승인, 피험자 투여 개시   

• 2020년 7월, 식약처 무바늘분사식투여기를 적용한 GX-19 임상 승인   



GX-19 제조 과정 

14 

생산세포주은행 

GX-19 함유  
대장균의 종배양 

GX-19 함유  
대장균의 본배양 

대장균의 수확  
및 파쇄 

크로마토그래피 
방법을 통한 정제 

(불순물 제거) 

제형화 바이알에 충전 

• GX-19 플라스미드가 함유된 생산세포주를 사용하여 종배양 시작 

• 종 배양액을 발효기(Fermenter)에 접종하여 본 배양 후, 대장균 세포를 수확 

• 알칼리용액에 의한 세포 파쇄 

• 음이온교환 크로마토그래피를 이용한 불순물의 제거 

• 적합한 완충용액으로 교환한 후 바이알에 충진   

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=XXq6Lwz5PJvWNM&tbnid=4ZysB3BaGGokqM:&ved=0CAUQjRw&url=https://promo.gelifesciences.com/gl/K12198/&ei=Ae7WU5q6Aont8AX6m4KIBA&bvm=bv.71778758,d.dGc&psig=AFQjCNFTu2hBE4Q67ETopUo2LKquRDeCcg&ust=1406680954257165


GX-19 백신의 장점 
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• 산학연, 각 분야 전문가 집단에 의한 개발 (후보물질선정, 개발진행에서 시너지 발휘)  

•  자궁경부암 치료 DNA 백신 등, 안전성 및 효능이 입증된 플랫폼 기술을 사용  

•  개선된 공정을 적용 (수율이 높고, 대량생산이 가능  생산원가 절감)  

•  DNA 백신의 효능을 높이는 Delivery method 적용  

플랫폼 기술이 적용된 DNA백신 제품의 임상 논문 



향 후 GX-19 개발 계획 
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• 2020년 연내 임상1/2a상을 통한 안전성 및 면역원성 확인  경쟁제품과 비교 우위 확보   

• 2021년 상반기 임상 2b/3 상 개시, 글로벌 네트워크를 통한 다국가 임상 진행 

• 2021년 말 까지  대량 생산 및 비축 계획 

2020년 2021년 2021년 2021년 2022년 

• GX-19 개발착수 
• 임상에서 안전성 및 
      면역반응 확인 

• 임상에서 효능 검증 
• GX-19 대량생산 및 비축 

• GX-19 제품 허가 
• 국민 대상 접종 
• 코로나19 퇴치  



제넥신의 글로벌 파트너쉽 
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Companies for Joint 
Venture 

Companies for Equity 
Investment 

Companies for Clinical Research 
Collaboration 



코로나백신 개발이 기업에 준 긍정적인 영향  
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• 시스템 구축   

       :  값싸고 대량생산할 수 있는 제조공정의 개발  

       :  팬데믹에 대응할 수 있는 전임상개발/임상개발 시스템 구축  

       :  오픈 이노베이션을 위한 네트워크 구축    

•  내부역량 강화 

       :  “신속 개발” 경험 축적  

       :  플랫폼 기술을 활용한 허가역량 구축   

• 플랫폼 기술의 적응증 범위 확장 (치료 백신에서 예방 백신까지)  

• 해외 임상을 위한 글로벌 파트너쉽 강화 
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Genexine, Inc. 
Korea Bio Park, Bldg. B, 
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