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An estimated 73-180 billion fish are
farmed each year — making them
the most farmed vertebrate in the
world.

Higher fish welfare means better

lives for billions of fish, on farms
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TO MEET THE WORLD'S SEAFOOD NEEDS,

AQUACULTURE PRODUCTION

MILLION
WILL NEED TO INCREASE BY 46.4 T:‘uﬂu}?

-

2006

WORLD POPULATION4

GLOBAL CONSUMPTION OF AQUACULTURE FISH
(IN MILLIONS OF METRIG TONS)

GLOBAL CONSUMPTION OF WILD FISHERIES FISH
(IN MILLIONS OF METRIC TONS)

2030



YIELD FROM FRESHWATER AQUACULTURE BY SPECIES
(Department of Fisheries, Thailand)
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AQUACULTURE PRODUCTION AND PROBLEMS

e Intensive production is undoubtedly
threatened by the potential devastation
of infectious diseases

e Major infectious pathogens:

Streptococcus agalactiae, S. iniae
Flavobacterium columnare

Aeromonas spp. (A. veronii, A.schubertii, etc. )
Francisella noatunensis subsp. orientalis
Edwardsiella spp. (E. tarda & E. ictaluri)
Mycobacterium marinum

Iridovirus
TiLV
TiPV




A chula @::

—
i—

Major bacterial diseases in Tilapia
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Major diseases affecting tilapia ALLIANCE
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F.columnare and Francisella species.



Common problems found in all journeys

Infectious diseases

Ineffective of old solutions used (reduce mortalilty only -10-20 %)
Lack of standard diagnostic services

Lack of services from Veterinarians or Expert

Lack of effective vaccines

Antibiotics resistance bacteria

Antibiotic residues

Hameful for consumers and environments

Poor food safety and security

coopooopoo



Our customers and journey

a/ o’

wananwusUaiedmnaliinensnsiii

q

gNUANSEyza UUNA
SNUaNSele Y AUOIANNANEG



Fish farm

A Infectious diseases

Q high morality 70-100 %

a No effective solutions to
solve problems

a No vaccine commercially
available

a Economic loss

Q Poor quality of farmer life

Old solution
Q Anfibiotics

a Chemical (KMnO4, Salt)

O Feed additives

Q Immunostimulants (non-
specific prevention)

a Doing nothing

Pain points

Q No effective solutions (reduce
mortalilty only -10-20 %)

Q Antibioftics resistance bacteria

a Antibiotic residues

a Harmful for consumers and
environments

Q Poor food safety and security

AQUA B ” FLAVO MNOVAC
AR I SrtDow ndorvr ot eSu
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New solution

O High efficacy mucoadhesive
Nnano vaccine

QO Expert in standard diagnostic
tests

Q High experience Veterinary
services

S

Benefits

Qa Decrease mortality up to 70 %

Q Food safety

a Economic impact

O Happy life farmers
Q Environmental friendly

CENTER

User journey and Our Journey D cnule Qs
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Global Market Study on Aquaculture Feed and Pharmaceuticals:

Pharmaceutical and Biologics Product Type Segment to Dominate
the Global Market Through 2025
e —
The pharmaceutical and biologics
segment will dominate the global

Global Aquaculture Feed and Pharmaceutical Market Size ° :
By Product Type, 2017 (US$ Mn) =8 aquaculture feed and pharmaceutical
‘(‘gg-n? 0~ ket in terms of value during the eight
[ .
Pharmaceutical and Biologics E : year per|0d 2017 -2
—
23

Medicated Feed

The global market for aquaculture fee nd pharmaceuticals \
is likely to be influenced by innovations and research in \
biologics and pharmaceuticals in the coming years.



NEWS

Fish vaccine Market - Industry Analysis, Size,
Share, Growth, Trends and Forecast 2018 -
2024

: GROWTH
o DRIVERS

* Growing Commercial Production of Fish

FISH VACCINE
MARKET

Fish farming is emerging as one
of the most successful
businesses across the globe.
Also, common viral or bacterial
diseases are rising among fishes, .
and farmers are vaccinating p BARRIERS
fishes to protect fish from
viruses. Like all livestock, farmed
fish can be protected from
disease risks by vaccination.

* The Rise in Adoption of Vaccines

Fish vaccine manufacturing is a complicated ‘
process, and these vaccines are mixtures of ¢ ’
two to four vaccine products. This complexity -

in the manufacturing process resultsin high %

° - .
. Latin| *
FY18 FY24 costs of fish vaccines. This high price of fish P iddle Easth\merica &
- vaccines is a significant barrier in the growth - :
of the global fish vaccines market. - . &
Europe Africa

Lumic A/S, Syndel USA, PHARMAQ, CZ Vaccines, Marrinovak Ltd, MSD Animal
Health, Anicon Labor GmbH, Hipra, Zoetis Inc., Virbac, Nisseiken Co. Ltd. and
other major & notable players

KEY

PLAYERS




Traditional Ivaccine
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-~ VACCINES FOR FISH
IN AQUACULTURE

Where to focus next?

FIND THE BOTTLENECK;
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@ Disruptive Technology C?D
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for Aquaculture

26
o Bio-vesicle derived
@ Gill-penetrating Nanocarrier . @ @q -® @ io-vesicle >
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FLAVO INNOVAC

CENTER

AQUA INNOVAC

Innovation for aquatic animal health

Injection
(Intraperitoneal / Inframuscular)

N
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= JnuuuU-LJdI:.uu.LﬂlU
® Fish production losses ; - VR Oy

Old solution
Injection vaccine New solution ¢ 2
Difficult fo manipulate Nano delivery system
large fish numbers Farmer friendly, easy way
Time consume Fish survival rate > 90 %

Low immune response Improve production efficiency
High price vaccine Better return on investments
Farm economic sustainability

70 % from bacterial diseases

® No effective solutions

® Economic loss

® Antibiotic resistance

Bacteria

® Antibiotic residue

® No food safety and
security

O 006
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AQUAINNOVAC

Innovation for aquatic animal health

Vaccinate with FLAVO
INNOVAC

|
FLAVO INNOVAC® is an immersion t’ :
vaccine for tilapia that is indicated
to reduce mortality and disease
development due to Flavobacterium

columnare.

. AQUA INNOVAC
Innovation for aquatic animal
°
v’ \ FLAVO INNOVA

- 2QUA INNovac =
G FLAVO INNOVAG

Ki £
h‘m.’x' cell nano vaccine d /|
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Fiavane for prevention of |

FLAVO INNOVAC
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How to use our product

AQUA INNOVAC

Innovation for aquatic animal health

Type of vaccine : :
Killed bacterial cell nano vaccine

Indication :
1.Mix 500 ml. of vaccine with 50 litter of water.
2.Immerse 50,000 freshwater fish

(1-5 gram body weight) for 30 min.

with Do.> 5 and continuously aeration.
3.Release fish to the culture pond

Fish species recommended :
Nile Tilapia (Oreochromis niloticus)
Red Tilapia (Oreochromis sp.)
Freshwater culture
Asian Sea Bass (Lates calcarifer) quiiiins

for immersion use only

EOENO. oo s e aves
Manufacturing date.................
ExpirationDate: - o

Product of

AQUA INNOVAC, CO., LTD.

No. 39, Faculty of Vetermary Science,
Chulalongkorn University, Bangkok, THAILAND
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i i i ) Aeromonas hydrophila &
Flavobacterium columnare Francisella orientalist Tilapia lake virus (TiLV) Streptococcus agalactiae
Aeromonas veronii

Synthesis Synthesis Synthesis

Physical characterization Physical characterization ‘ Physical characterization

Vaccine efficacy test (Lab scale) Vaccine efficacy test (Lab scale) Vaccine efficacy test (Lab scale)

@ Field test Field test Field test Field test B Ficld test

O Complete O Ongoing O Awaiting



Final MVP Envisioned
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- OUR SERVICES & PRODUCTS
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(AQUA'Vc)

We provides vaccines against fish diseases caused bysbactefia

(AQUA-Health Checkup)

We provides health screening and diagnostic testing for fresh We have a range of “value-added” products by using

i i i i nd virt n - i i q - G h
water and marine fish, including ornamental species. and viruses through nanotechnology-based immersion & oral nanocarriers specifically developed for aquatic animals

vaccines.
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Innovation for aquatic animal health
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We can help your fish farming operation
achieve sustainable performance

with our uniquely effective range of

THERANOSTIC

(Diagnosis and Therapy)

PLATFORMS
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Products and Technology Users
e Fish breeders
e Fingerling fish distributor
e Fish farmers
e Local Fish vaccine company

e Global Fish Vaccine company
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Functional for innovation

aquamnovac (7 1 FLAVO INNOVAC e
THE NEW SOLUTION EQR FISH.__

Technology

shutterstack

Fish production losses
(high morality 70-100 %)
No effective solutions to
solve problems

No vaccine commercially
available

Economic loss

Poor quality of farmer life

Drug and chemicals
Immunostimulants (not
direct effect)
Antibioftics resistance
bacteria

Antibiofic residues
Poor food safety and
security

Nano delivery system

Farmer friendly, easy way

Fish survival rate > 90 %
Improve production efficiency
Better return on investments
Farm economic sustainability
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AQUA INNOVAC

Innovation for aquatic animal health

e

* Chulla

CURRENTLY AVAILABLE BIOLOWGICS FOR FISH

S CHULALONGRORN UNIvERSITY

The following is a list of currently available biologics for use in aquatic
animals in the United States, with an active license status.  This list includes.
the True NMame of the product, the Product Code, and the approved species for
the product.

Elanco LS. Inc., U.S. Veterinary Permittee No. 303 A, 1447 1400 Street,
Larchwood, 1A SI1241-9778

e  Aeromonas Salmonicida Bacterin, Product Code 2035.02, for use in
Koi carp (Cyprinus carpio), and salmonids

& Agthrobacter Vaccine, Live Culture, Product Code 1K 11,00, for use in
salmonids

=  Aecromonas Salmonicida-Vibrio Anguillarum-Crdalii-
Salmonicida Bacterin, Product Code 2138.02, for use in salmonids

® Infectrows Salmon Anemia Virus Vaccine, Killed Virus,
Aeromonas Salmonicida-Vibrio Anguillarum-COrdalii-
Salmonicida Bacterin, Product Code 4445 20, for use in salmonids
&  Yersinia Rucken Bacterin, Product Code 263800, for use in salmonids
= Infectious Hematopoietic Mecrosis Virus Vaccine, DNA, Product Code
17A5. D0, for use in salmonids

INTERVET INC. U.S. Veterinary License No. 1654, 214001 West Center
Road, Elkhorn, NE 68022-2202

« Edwardsiella Ictalurii Waccine, Avirulent Live Culture, Product Code
153 1.0, for use in catfish

» Flavobacterinm Columnare Vaccine, Avirulent Live Culiure,
Product Code 17F1.00, for use in catfish

BOEHRINGER INGLEHEIM VETMEDICA, INC., ULS. Veterinary
License No. 124, 2621 North Belt Highway, St Joseph, MOy 64506-2002

&  West Nile Virus Vaccine, Killed WVirus, Product Code 1995 22 for use
in alligators

Last updated August 30, 2016

UNIVERSITY.
TECHNOLOGY
CENTER
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Market sizing estimates

(Vaccine products)

UaEVKNAR AT

WAngnWugUadnng
WERTNTLALNUAN

WWAngnWugUa1dnng
R AEHNIRY

Global fish vaccine
market to 2025 = 480
USD Mn

432,000 / farm / year
Total 21.6 Mb / year

(Diagnostic services)

WWAngnWugUandning
InERsNTEIADIUA
WUILTBASIYU ATHUTZNS
WWAngnWugUa1dning
InERsNTEIADIUAN
WUIBIBANSIYU NATHUFNS

Company diagnostic
center

50,000 THB./ month
(100 samples)

6,000,000 THB/ year
(1200 samples)

TAM = sianavienueii [BausnsausnSiiu
SAM = ganafilsdaNiNadis AN

SOM = auiluass aanadisvoid i
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Revenue Model

Mucosal adhesive nano vaccine (Immersion vaccine)
Flavobacterium columnare

Aeromonas veronii

Aeromonas schubertii

Franciscella noatunensis

Virus

Vaccine cost = 5,000 THB / litter

Vaccine selling price = 10,000 THB / litter

Benefit = 6,000 THB / litter

1 litter of vaccine for 100,000 fish (size T gram bw)

1 farm usually use at least 600,000 fish / 1 turn ( use 6 litters of vaccine / turn)
At least 1 turn / month (Benefit 36,000 THB./ farm)
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Assistance required

M Grants support for research and innovation

M Collaborations

M Vaccine license (National and International)
M Commercial scale production ( Vaccine plant)

M Aquaculture Vaccine and Innovation
Center
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Physiochemical characterization
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