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Vaccination  
Manual

The purpose of this manual is to give general 
recommendations for vaccination of  
European sea bass, including preparations and  
follow-up. The manual is the product of many 
years of evaluating vaccines and vaccination. 
However, this is a project under continuous 
development, and any feedback is much 
appreciated. 

Please contact PHARMAQ if you have any 
questions regarding vaccination and choice of 
vaccine.
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1A. RECEIVING VACCINE 

1. GETTING READY

CONTROL POINTS RECOMMENDATIONS COMMENTS

Temperature Maintain between 
2-8˚C (see picture 1)

Vaccines must be stored and 
transported at temperatures 
between 2 and 8ºC

Type of vaccine and number 
of doses

Check if received 
vaccine type and 
amount is correct

Always check if vaccine received is 
as ordered

Appearance of vaccine A white creamy liquid 
without separation 
(see picture 2)

DO NOT USE IF:
There is a watery layer in the bottom 
of the container or clear water 
droplets in the vaccine (see picture 
3), or the vaccine is separated into 3 
distinct layers

Can be used:
There is a layer of clear oil on top 
(see pictures 4)

Use by Check use by date Ensure quality of emulsion

Batch number Check batch no. on 
bag

Ensure traceability

Control form for vaccine 
reception

Use a standard 
form to document 
vaccine received. 
This is for internal use 
and is optional (see 
Supplement A)

Ask the vaccine producer for advice 
if needed
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Picture 1: Always store the vaccine in a cooler 
between 2-8˚C 

Picture 2 and 4: Normal appearance of vaccine. Picture 2: Homogeneous. Picture 4: Oily layer 
on top, must be shaken before use. Picture 3: Separated vaccine with clear water droplets;  
DO NOT USE   

1B. PREPARATION: VACCINE AND FISH 

CONTROL POINTS RECOMMENDATIONS COMMENTS

Vaccine separation 
prior to use

Check that the vaccine stays 
homogeneous at room 
temperature over night

Mix the vaccine by shaking  prior to 
use (see supplement A)

Vaccine temperature 15-20˚C is ideal for injection. 
Not above normal room 
temperature or below 2˚C. 
Protect the vaccine from high 
temperature and direct light 
(see picture 5 and 6)

The vaccine is easier to work with 
and easier to homogenize at  
15-20˚C

Picture 2     Picture 3     Picture 4     
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1B. PREPARATION: VACCINE AND FISH - CONTINUATION

CONTROL POINTS RECOMMENDATIONS COMMENTS

Grading Grade fish shortly before 
vaccination

Well graded fish increase speed and 
accuracy of injection 

Fish size Minimum 15 grams average 
size

Fish health Fish should have best possible 
health 

Have fish checked by fish health 
services. Vaccination may trigger 
outbreaks of latent diseases. Fish 
that appear abnormal or unhealthy 
should not be vaccinated

Starving PHARMAQ recommends 
to stop feeding the fish 24 
hours prior to vaccination in 
summer season (temperatures 
>19oC) and 2-3 days prior to 
vaccination in winter season 
(temperatures < 18oC)

The need to withhold feed will 
vary between installations and at 
different temperatures. Distended 
stomachs and/or intestines may 
lead to injection into the digestive 
system. The fish should not be 
starved so long that they become 
aggressive and that welfare is 
affected

Picture 5 and 6: Vaccine at the site: protect from high temperature and direct light. Picture 5; 
vaccine is not adequately protected      

Picture 5     Picture 6     
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1C. PREPARATIONS:  ENVIRONMENT AND EQUIPMENT

CONTROL POINTS RECOMMENDATIONS COMMENTS

Water temperature Avoid high temperatures 
and major variations 
in temperature prior 
to, during and after 
vaccination

Causes stress to the fish

Vaccination personnel Use well trained 
personnel. See section 
2g: Quality control

Ensure that sufficient personnel are 
available

Vaccine dosage Make sure that the 
recommended dose is 
injected.

Ensure that hired 
vaccination team is 
aware of what dosage 
is to be used, and that 
suitable equipment is 
available

Calibrate the syringe 
before use  
(see picture 7)

Reduction in dose volume will 
affect efficacy

Different dosage volumes may 
require different injection devices 
(see picture 8)

To ensure correct dose to the fish

Vaccination machines The machine should be 
prepared, operated and 
continuously monitored 
by a trained technician

Other equipment Pumps, hoses, tanks, 
vaccination pistols 
etc. should be well 
maintained, clean, 
disinfected and free of 
surfaces and edges that 
can harm fish

Optimal equipment and handling 
reduces risk of fish injury
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1D. PREPARATIONS: PERSONNEL AND HEALTH  

CONTROL POINTS RECOMMENDATIONS COMMENTS

Knowledge of safety 
procedures

Personnel should know where 
to find product information for 
both anaesthesia and vaccine, 
and know safety procedures in 
case of self-injection

See supplement B: Advice 
regarding unintentional 
self-injection

In case of self-injection: 
Rapid response is of the 
utmost importance

Picture 7: Calibration with 1ml syringe
        

Picture 8: Examples of vaccination pistols used for vaccination
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1E. HYGIENE

CONTROL POINTS RECOMMENDATIONS COMMENTS

Clean equipment Any equipment that can come 
in contact with the fish, directly 
or indirectly, must be clean and 
disinfected

Equipment that is 
transported from site to 
site represents a risk of 
transferring infectious 
material

1E. GRADING

CONTROL POINTS RECOMMENDATIONS COMMENTS

Grading Grade prior to vaccination if 
possible

Homogenous fish size will 
simplify choice of correct 
needle length

1D. PREPARATIONS: PERSONNEL AND HEALTH  - CONTINUATION

CONTROL POINTS RECOMMENDATIONS COMMENTS

Safety procedures and the 
vaccination team

Any vaccination team should 
be trained in vaccination 
procedures

If the teams are not 
equipped with adrenalin 
auto-injectors a physician 
should be readily available 
(see picture 9) 

Notification of local 
physician/ medical centre

Location and telephone number 
of nearest physician should be 
readily available 
(e. g. posted on notice board)

Contact physician in 
any cases involving 
self-injection. Bring 
the brochure «Advice 
regarding unintentional 
self-injection» to the 
physician

Picture 9: Adrenalin auto-injector for use in 
case of anaphylactic shock      
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2. VACCINATION

2A. PREPARATION OF VACCINE AND INJECTION DEVICE

CONTROL POINTS RECOMMENDATIONS COMMENTS

Keeping the vaccine 
homogeneous 
during use

Shake well before use Non-homogeneous vaccine can vary in 
effect and side-effects. Vaccines need to 
be shaken longer if cold

Calibration The injection device 
must be calibrated prior 
to injection, and the dose 
volume should be chec-
ked regularly during use 

To ensure correct dose in each fish 

Calibrate with 1ml syringe (see picture 7). 
It is recommended to record the number 
of fish injected per vaccine container

Needle length The whole bevel must 
be 1 mm within the 
peritoneum on the 
largest fish (see picture 
10 and 11)

Ensure that the vaccine is deposited 
within the peritoneal cavity on all fish

Fish size Determine the length 
of the needle according 
to the size of the 
fish,  thickness of the 
abdominal wall and the 
injection point

Avoid injection into muscle or internal 
organs

Picture  10: Correct needle length, with the 
whole bevel within the peritoneum      

Picture 11: Long needle may give damage to 
internal organs
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2B. SEDATION AND ANAESTHETIZATION 

CONTROL POINTS RECOMMENDATIONS COMMENTS

Type of anaesthetic Products approved for fish must 
be used

Read package insert 
before use. Be especially 
attentive at high water 
temperatures

Always monitor the 
reaction of the fish to the 
anaesthetic

Capture of fish Gather the fish using a closing 
net or tarpaulin and sedate (see 
picture 12). Assure correct level 
of O2 in the tarpaulin. Exposure 
to sedation should be as short 
as possible 

Net a suitable number of fish 
using a wide bottom and 
knotless dip-net into an aerated 
anaesthetic solution (see 
picture 13 and 14) 

Gentle and effective 
handling of fish reduces 
the risk of stress and injury

Exposure to anaesthetic bath 40-120 seconds Shorter period results 
in poor anaesthesia. A 
longer period increases 
risk of overdose and CO2 
poisoning

Changing anaesthetic 
solution

According to manufacturers 
recommendation

The anaesthetic bath 
should be clean. Change 
more frequently if effect is 
reduced 

Time on vaccination table Anaesthetize suitable numbers 
of fish and do not let fish lie 
longer than 3 minutes on the 
table. Avoid direct sunlight (see 
picture 15)

Make sure the fish is 
anaesthetized during 
vaccination

Recovery in tank after 
vaccination

Within 3 minutes Monitor that the fish wake 
up within normal time 
after vaccination 
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2B. SEDATION AND ANAESTHETIZATION  - CONTINUATION

CONTROL POINTS RECOMMENDATIONS COMMENTS

Nets Use a wide bottom and knotless 
dip-net

Catching too many fish 
into the net may cause 
injury (see picture 14) 

Pumps Use of pumps for transfer of fish 
is recommended

This reduces stress to the 
fish. Always check the flow 
of fish and never leave fish 
for prolonged times in the 
pipes

Picture 12: The fish is netted up from the tarpaulin enclosure using a wide bottom and 
knotless dip-net. Do not sedate too many fish at the time - as seen in this picture. The fish 
must not be exposed to the sedation for a prolonged period     

Picture 13 and 14: The fish is netted up 
from the tarpaulin enclosure using a wide 
bottom and knotless dip-net. Do not catch 
and anaesthetize too many fish at the time 
(as seen in picture 14). Make sure the fish 
are fully anaesthetized before they are put 
onto the vaccination table         

Picture 15: Vaccination table ready for 
vaccination    



12  VACCINATION MANUAL

2C. INJECTION METHOD AND POINT OF INJECTION 

CONTROL POINTS RECOMMENDATIONS COMMENTS

Anaesthetized fish All fish should be completely 
still on the table 

 Fish which are awake are 
often incorrectly injected, 
and may increase the risk 
of self-injection. Do not put 
anaesthetised fish back into 
the anaesthetic solution as this 
could cause overdose

Speed Work speed should never 
reduce quality. A good 
vaccination speed is typically 
between 8000 and 12000 fish 
per vaccinator per working day

High speed vaccination can 
reduce accuracy

Angle of injection 90 degrees to the abdominal 
wall

Causes the least tissue damage. 
Recommendations for needle 
length are based on a 90 degree 
angle

Point of injection The entire needle should be 
inserted into the midline about 
one, to one and a half pelvic fin 
lengths posterior to the base of 
the pelvic fin (see picture 17)

Causes the least tissue damage. 
See PHARMAQ’s poster for 
recommended point of 
injection (See supplement C)

Needles The needle should glide 
smoothly into the fish, with 
minimal pressure

Blunt or malformed needles 
may tear or otherwise damage 
tissue

Injection pressure Excessive pressure could cause 
injury to the fish. See picture 18 
for correct pressure

Too high pressure may cause 
dorsal deposition or injection of 
vaccine in organs (see picture 
19) 

Depositing The complete dose should be 
deposited in the abdominal 
cavity before the needle is 
withdrawn (see pictures 20 and 
21) 

Avoid intramuscular vaccine 
deposits (see picture 22) 

Needle guards Should always be used (see 
picture 23)

Reduces the risk of self-injection 
and helps to find the correct 
injection. Should be adjusted to 
the size of the fish
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Picture 17: Ideal injection point for European sea bass. The entire needle should be inserted 
into the midline about one, to one and a half pelvic fin lengths posterior to the base of the 
pelvic fin  

Picture 16: There are different ways to organize vaccination  
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Picture 18: Correct vaccination: With guard, 
good gloves, gentle but good grip, minimal 
pressure on fish 

Picture 19: Incorrect vaccination: Too 
much pressure on fish

Picture 20: Correct deposit of vaccine in 
abdominal cavity

Picture 21: Withdrawal of the syringe 
before the whole vaccine dose has been 
injected will result in insufficient amount 
of vaccine in the fish 
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Picture 23: Needle guard is highly recommended

Picture 22: Incorrect vaccination – injection in muscle (left) and injection in stomach 
(right). May be caused by incorrect injection angle, short or blunt needle, depositing 
while inserting or withdrawing the needle or poorly anaesthetized fish
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2D. REPLACING NEEDLES AND VACCINE BOTTLES

CONTROL POINTS RECOMMENDATIONS COMMENTS

Homogenizing the 
vaccine

Shake the bottle for 2 minutes A homogenous vaccine is 
essential to ensuring a best 
possible protection for the 
whole fish group

Vaccine tube Use only sterile tubes. There should 
be no leakage. Never use the same 
tube for more than one day

Storage and use of 
opened bottle

An opened bottle should be used 
within 12 hours

If there is separation of 
vaccine in the tubing, 
change the tube (see 
picture 24)

Air bubbles in 
vaccination 
equipment

Should not occur. Remove Air bubbles may cause 
incorrect dosage

Change of needle Whenever the needle is blunt or 
damaged, typically after 2000-3000 
fish, or when it causes tears/lesions

Show special care when 
using machine vaccination 
or when vaccinating 
unevenly sized fish

Removal of scales 
from needle

Remove often, to avoid variation in 
needle length

Remove with implement 
that does not damage 
needle or hand (see picture 
25)

Picture 24: Tubes stored overnight may look as 
shown. DO NOT USE  
        

Picture 25: Scale remover
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2E. FISH WELFARE

CONTROL POINTS RECOMMENDATIONS COMMENTS

Culls Sedate before culling Culling without unnecessary 
suffering is important, and 
may be required in legislation 

Handling fish Fish should be handled 
gently, to minimize 
discomfort

During vaccination, the fish is 
out of its environment and is 
subject to much handling and 
potential strain

2F. HYGIENE

CONTROL POINTS RECOMMENDATIONS COMMENTS

Clean equipment Any equipment which 
comes in contact with the 
fish directly or indirectly 
must be clean and 
disinfected

Moving equipment from site 
to site increases the risk of 
spreading disease; Avoid! 

Clean needles Change the needle often Reduces risk of disease 
transmission

Wash and disinfect hands 
and gloves

At breaks, and after 
handling diseased or 
damaged fish

Minimize horizontal 
transmission

Wash and disinfect surfaces At breaks, and after/start of 
vaccination day and if any 
damaged or diseased fish 
has been on the table

Minimize horizontal 
transmission 
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2G. QUALITY CONTROL DURING VACCINATION 

Picture 26: Quality control during vaccination         

CONTROL POINTS RECOMMENDATIONS COMMENTS

Quality checks The site staff should perform 
their own quality control, in 
addition to any performed by 
an external vaccination team 
(see picture 26). Make sure that 
all fish sizes are checked

The same personnel 
should perform quality 
control throughout 
the vaccination period. 
Thorough control at the 
start generally improves 
the result. There should be 
at least 4 quality checks 
during the day. If there 
are problems more checks 
should be done

Check both point of 
injection and internal 
placement of the 
vaccine. This is valuable 
documentation of the fish 
quality

Sedation and 
anaesthetization 

This is a critical point to be 
observed

To assure fish are not 
overdosed

Deviations Supervisor should be able to 
spot problems and correct them 
(see picture 27). If problems lie 
with the fish, vaccination should 
stop

To assure fish welfare 
and the best possible 
vaccination process 
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Picture 27: Incorrect vaccination

3A. HYGIENE AND DISINFECTION

3. POST-VACCINATION

CONTROL POINTS RECOMMENDATIONS COMMENTS

Cleaning and disinfecting 
equipment

Wash and disinfect vaccination 
equipment regularly

Also wash and disinfect the 
vaccination table and the 
anaesthetic bath regularly

Use degreaser, followed 
by a recommended 
disinfectant

Opened vaccine bottles Should be used within 12 hours Storing opened bottles 
increases the risk of 
contamination. Use a 
y-connector to allow 
two operators to use the 
same bottle (see picture 
28). Y-connectors may be 
ordered from PHARMAQ 
or PHARMAQ-distributor 
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3B. MORTALITY, APPETITE AND ENVIRONMENT

CONTROL POINTS RECOMMENDATIONS COMMENTS

Mortality Normally low If high mortalities are seen the 
whole vaccination process has to be 
checked. Good fish health prior to 
vaccination is critical

Appetite Dependent on temperature, 
stress and environment

Normally full appetite after 1 week 

Vaccine on surface May vary, but should be 
minimal (see picture 29)

May be more if fish are small and/or 
temperatures are high. May indicate 
poor vaccination technique. Caused 
by leakage from the vaccination 
canal, the perianal pores, or from 
spillage on the vaccination table

Stress Avoid stressing the fish 
during the first weeks 
post-vaccination

 

Picture 28: Duo adapter allows several users per 
bag        

Picture 29: Part of the quality control: 
Evaluation of vaccine on surface of tank



VACCINATION MANUAL          21

3C. POST-VACCINATION FEEDING

CONTROL POINTS RECOMMENDATIONS COMMENTS

Restarting feeding In summer season (at 
temperatures >19oC) start 
feeding the fish 1 day post 
vaccination 

In winter season (at 
temperatures <18oC) start 
feeding the fish 2-3 days 
post vaccination

Feed is not passed through the gut the 
first couple of days post-vaccination. 
If the fish is fed in this period, feed can 
lay and ferment in the gut, causing 
inflammation

Return to normal 
feeding

More or less all fish should 
return to normal feed 
consumption 1 week post 
vaccination

A small number of fish may stay off 
feed and die after vaccination



22  VACCINATION MANUAL

3D. POST-VACCINATION CONTROL

CONTROL POINTS RECOMMENDATIONS COMMENTS

Follow up at sea site Minimum 20 fish should be checked for 
vaccine absorption/residue and side 
effects. >100 fish should have the point of 
injection checked

Evaluate vaccine side effects 3 months 
post vaccination (30 fish). Repeat a couple 
of times in the production cycle and 
before harvest

Minimal residue 
indicates good vaccine 
absorption. In oil based 
vaccine some side 
effects after vaccination 
may occur as adhesions 
(see picture 30) 

Picture 30: As a standard post vaccination control check for adhesions. In these pictures some 
expected side effects as adhesions and vaccine residues are seen        
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4. SUPPLEMENTS
A. CONTROL-FORM FOR RECEIVING VACCINE
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B. UNINTENTIONAL SELF-INJECTION OF FISH VACCINE 
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C. RECOMMENDED POINT OF INJECTION

Copies of the supplements can be obtained from our sales representatives and downloaded from 
our web page 
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www.pharmaq.com

HEAD OFFICE
Production facility
PHARMAQ AS
Skogmo Industriområde
Industrivegen 50
7863 Overhalla, Norway

OSLO OFFICE
PHARMAQ AS
P.O.Box 267 Skøyen,  
N-0213 Oslo, Norway

PHARMAQ is the global leader in vaccines and innovation for aquaculture and part of 
Zoetis, the world leader in animal health. The company provides environmentally sound, 
safe and efficacious health products to the global aquaculture industry through targeted 
research and the commitment of dedicated people. Production facilities, administration and 
research and development activities are based in Norway with subsidiaries in Chile, United 
Kingdom, Vietnam, Turkey, Spain, Panama and Hong Kong. PHARMAQ has approximately 200 
employees. The company’s products are marketed in Europe, North and South America, and 
Asia. For further information, visit the company’s website at www.pharmaq.com 


