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A BRIEF INTRODUCTION 

ICN to PMC: 39 hours 51 minutes
Flight time 31H41M, Layover time 8H10M

It's been a long journey.



A BRIEF INTRODUCTION 

I’m from South Korea.

The Opposite side from Chile, Northern hemisphere
Five words, represent Korea: 

• Seoul 
• Korean cuisine, 
• K-POP 
• Technology(SAMSUNG, LG, HUNDAI)
• Beautiful natural environment



A BRIEF INTRODUCTION 

I’m a researcher.

Developing vaccine for animal and aqua
Over 20 years experience
Vaccine development and application



A BRIEF INTRODUCTION 

I work for CTCVAC in Korea. GMP-certified animal vaccine manufacturing facility.
Vaccine Research and Development Center
Expanded R&D network

• Company name: CTCVAC co., Ltd.

• Year of Foundation: April 2019

• No. of Employees:  42 Employees 

• Business Area

Animal biological products 

(Research, Manufacture and Sales) 

• Major Research

Animal biological products(especially, 

Vaccine) and other Preventive strategies for 

Animal infectious disease



COMPANY OVERVIEW

Aqua(Fishery)PoultrySwine

For sale : 14 Products (as of Jan 2024)

• CSF Marker + Erysipelas 

live vaccine

(Live)

• ND, IB, ND-IB

(Killed)

• FAdV(type 4), FAdV II(type 4,8)

• YBBEN(LPAI-IB-ND-EDS), 

YBB(LPAI-IB), YAP(LPAI-FAdV-aMPV) 

• DAJAVA killed vaccine

(Scutica Miamiensis avidus

+Tenacibaculum martimum)

• Bac-DAJAVA killed vacccine

(Streptococcus Ic, Ia, Edward)

Bovine

• HIPRA STARTVAC

(Mastitis vaccine)



Manufacturing Facility

• Purpose

Manufacture of Veterinary Vaccine 

(Swine, Poultry, Bovine, Fishery and 

Companion animal)

• GMP certification

Nov. 2016, EU/US GMP Guidelines 

applied

• Total building Floor area

5,958 m2 (3 floors)

• Production 

Antigen bulk: Virus from egg embryo, virus from cell-culture, Bacterial culture, Plasmid DNA, 

Purified recombinant protein

Finished Products: Live vaccine, Killed vaccine, Recombinant vaccine, DNA vaccine 
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ＩｎｃｕｂａｔｏｒVial roadingCentrifuge

AHU DW generator

Vial washer Auto filling Auto capping

Harvester



Manufacturing Facilities and Technology 

• Main Facilities and Purification equipment for Aquatic

• Bacteria and Scutica cultures 

Fermenter : 50L, 100L, 600L, 1,000L

Purification equipment :FPLC, UF/DF 

High-density culture of strain such as Streptococcus spp., Edward’s, 

Vibrio spp. and Tenacibaculum maritimum.

Scutica(Miamiensis avidus ) culture by fermenter system. 

• Virus culture

Roller bottle culture system for viral strain

100bottle/unit x 10unit = 200L

High titer culture technology for VHSV

• Freeze dryer for live vaccine production

Fermenter



Expansion of business scope_CMO/CDMO/CDO 



THE STATE OF KOREAN AQUACULTURE

South Korea is the 4th largest consumer of seafood in the world

The Olive flounder (Paralichthys olivaceus) has ranked at the top of 
production among cultured finfish in S. Korea for more than 10 years. 



FISHERIES VACCINE SALES IN SOUTH KOREA 

Ref.: Hyun-Ja Han, Tae-Ho Kim, Soo-Jin Kim, Myoung-Sug Kim, Mi-Young Cho, Hye Sung CHOI.  Current status and 
future directions of fish vaccines in Korea. Korean J Fish Aquat Sci 54(4),369-376,2021

Vaccine Sales: 9 mill. USD in 2008 → 31 mill. USD in 2018 ( + 244% )
(6 mill. doses)           (63 mill. doses)        ( + 963% ) 

• Six vaccine manufacturers in Korea
• Number of shots until market

1 shot  35%
2 shots 52%
3 shots 13%

10years



FISHERIES VACCINE REGISTRATION IN SOUTH KOREA

Ref.: Hyun-Ja Han, Tae-Ho Kim, Soo-Jin Kim, Myoung-Sug Kim, Mi-Young Cho, Hye Sung CHOI.  Current status 
and future directions of fish vaccines in Korea. Korean J Fish Aquat Sci 54(4),369-376,2021

Vaccinated fish in Korea

Rock seabream

Olive flounder

Starry flounder



Olive flounder Starry flounder

Eye Position: Left Right

Differentiation by 

:Pleuronectidae: Paralichthyidae
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CHANGE IN YOUR SURROUNDING

• Manufacture facility: Canada and Vetnam
• Research center: Chile
• Products: Clynav, Imvixa, etc.Year 2012

Year 2015

Year 2024



CHANGE IN YOUR SURROUNDING

• Reduced release 
of new vaccines

• No update to 
include the recent 
pathogens 

Salmon 

Farming

Pathogens

ONE-

HEALTH

R&D 

Manufacturer

Vaccine
• Increase bacterial resistance

- Antibiotics
- Vaccine    

• Demand for antibiotic 
reduction in aquaculture

• Diversity of Pathogens
• Increased mutation of pathogens 

• M&A reduces the number of competitors
• Reduced competition in R&D

• Increased production transparency 
and consumer awareness

• Reduced productivity due to disease
• Increased antibiotic use to treatment

Needs 

more effective vaccines



HEALTH REPORT IN CHILE

During the first half of 2023

Monthly mortality in Chilean salmon: 
• Max. 1.24% (in May), 
• Min. 0.65% (in June)
• Average 0.86%

In the case of Atlantic salmon, the most 
important cause of mortality reported was 
infectious (26.9%)

• 52.2% as Piscirickettsiosis (SRS) 
• 32.9% as Tenacibaculosis

In the case of Rainbow trout; infectious cause (24.6%)

IPN was the most important with 68.8%, followed by 
Piscirickettsiosis with 17.7%.



PATHOGENS AND VACCINE

Bacteria
• Piscirickettsia salmonis (SRS)
• Aeromonas salmonicida (furunculosis)
• Vibrio ordalii (vibriosis)
• Tenacibaculum spp. (ulceration) 

Virus 
• Infectious Salmon Anemia Virus (ISAV)
• Infectious Pancreatic Necrosis Virus (IPNV)



PATHOGENS AND VACCINE

Bacteria

• Piscirickettsia salmonis (SRS)

• Aeromonas salmonicida (furunculosis)
• Vibrio ordalii (vibriosis)

• Tenacibaculum spp. (ulceration) 

Virus 
• Infectious Salmon Anemia Virus (ISAV)
• Infectious Pancreatic Necrosis Virus (IPNV)

When do we consider developing a new vaccine?

Outbreaks(or predictions) of new diseases
Mutated pathogens emerge – in(or less)effective to existing vaccines



CONSIDERATIONS FOR VACCINE DEVELOPMENT

R&D sector

Manufacturing Fields

• Efficacy and safety

• The needs to use vaccines

• Forecasting vaccination demand and sales

• Selection of effective antigens

• Proliferation yield of antigens

• Vaccination protocol and programs

• Mass Production Process

• Purification tools

• Achieving low production costs

Targeted vaccine efficacy
• RPS in the LAB?
• RPS in the Filed?

Number of shots 



NEW GENERATION VACCINE AGAINST SRS 

Our Goals

• Developing a vaccine that can drastically reduce antibiotic use
• Development of a vaccine with longer immunity (than existing vaccines)

Our Challenge

Development of a Non-Bacterin Vaccine containing the concentrated 
antigen obtained from P. salmonis

T 1.

T 2. Development of a DNA Vaccine containing the antigenic gene of P. 
salmonis

T 3. Development of SRS Live Vaccine using R-MET technology

Progressing

Progressing

Scheduled



NEW GENERATION VACCINE AGAINST SRS 

• Prototype developed at a university in Chile

• The vaccine strain was isolated from salmon in Chile

• Non-Bacterial antigens produced through a special process

• Secure high purity of antigen by adding purification process

• Evaluation was conducted at a Chilean research institute 

using salmon farmed in Chile.

• Antigen concentration is optimized for Chilean aquaculture 

environment.

Development of a Non-Bacterin Vaccine 
containing the concentrated antigen obtained 
from P. salmonis

T 1.



NEW GENERATION VACCINE AGAINST SRS 

T 2. Development of a DNA Vaccine containing 
the antigenic gene of P. salmonis

Liu MA. DNA vaccines: a review. J Intern Med. 2003 Apr;253(4):402-10.

1. Target analysis

2. Vector design
3. Manufacturing



NEW GENERATION VACCINE AGAINST SRS 

T 3. Development of SRS Live Vaccine using R-MET Technology
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Natural mutation

Mutation 1 mutation per 109 bp

Evolution 1% mutation for 10 million years

Mutation enhancer

1 mutation per 102 bp

1% mutation for only 1 month

Mutation 1 mutation per 102 bp

Evolution 1% mutation for 1 month

Mutation and Evolution

Selection strategy

Death

Growth retardation

(DNA repair process)

Growth normally

Growth stop and retarded cell selection

Growth normally Growth retardation

(DNA repair process)

Among the mutated strains, we need to find one suitable 
for a vaccine.



NEW GENERATION VACCINE AGAINST SRS 

씨티씨백

Vaccine candidate material 
design and provision

Providing efficacy evaluation for Atlantic salmon, 
Clinical trials in Chile

Meeting with Chilean Anasac officials regarding salmon vac.
(At the 2022 Eurotier exhibition in Hannover, Germany, Nov. 16, 2022)

What kind of NEW VACCINES Do You Need?

For the prosperity of the Chilean aquaculture industry!



SUMMARY OF STRATEGY TO DEVELOP SRS VACCINE  

• Include antigens based on the recent pathogens
• Antigen combinations for reasonable vaccine program 

construction
• Developing in multiple formulation: DNA, Recombinant 

protein, Live attenuated antigen

• Customized efficacy evaluation in Chilean salmon farms
• Prioritizing immune sustainability and safety 

• Responsible sales and technical support from our Chilean 
partners

Listening and Target setting
• Listening to needs from the salmon farming field
• Analyzing pathogens from recent target disease cases

Vaccine formulation in Korea

Efficacy trial in Chile

Sales and Support

Alliance for New vaccine
• Organizing the Salmon Vaccine Development Alliance
• Distinguishing roles in development, evaluation, 

registration, and sales 



Thanaks

Q&A

pignvet@ctcvac.com


