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EDITORIAL
It has been a long while since Dr Sharma and Dr Burmester proved the
effectiveness of vaccination via in ovo, with Marek’s HVT vaccines. This
was followed by the rapid development of the first in ovo machines in the
US. At that time, the Internet, as we now know it, did not exist; the first
analog technology mobile phones were an exclusive luxury and weighed
800g; and the former USSR still existed as a Federation. It was 1982.
In the following 30 years, in ovo vaccination became the preferred method of vaccination in several
major countries like the US, Brazil, Spain and Japan. Many other countries were also adopting the
technology on a smaller scale, like Turkey, the Middle-East, Argentina, and other Latin-American
countries. The benefits of this technology were quite obvious, especially in regions traditionally
vaccinating against Marek’s disease, and for hatcheries with medium to large capacities and with
significant labour costs. However, other important areas of the world did not adopt the technology
for several reasons: high investment, lack of vaccines to be applied in ovo, lack of flexibility on
commercial agreements.
But, during the last 4-5 years, the global poultry industry has really started moving towards in ovo
vaccination. This technology is no longer restricted to several countries, but its geo-expansion is
really global. The number of machines is growing from a scenario of 700-750 units worldwide in 2010,
to an estimate of around 920-950 units by 2020. Why is this happening? What are the main factors
for this big change in the in ovo momentum?
There are three main reasons to explain this. The first is the development of new immuno-complex
vaccines and vector vaccines against the major poultry diseases (Gumboro, Newcastle, Avian
Influenza, Laryngotracheitis, etc), which is pulling the in ovo market to develop into non-traditional
in ovo areas, like north and central Europe, Africa and Asia. Now, by maximising the number of
vaccines that can be applied at the same time, the required investment to implement in ovo becomes
affordable and, in fact, is paid back in a short period of time.
The second factor is the development of a new generation of in ovo machines designed to maximise
the safety of the injection process by focusing on the embryo needs and embryo development level.
Traditional systems of in ovo injection, using a fixed-depth needle injection system, generate a large
number of deep intra-embryonic injections, especially in small eggs, young flocks, and flocks
vaccinated at a later embryo development stage (around 19 days of incubation).
The third and last factor is the availability of the new compact machines, especially designed to fit
in small and medium size hatcheries, to cover between 20,000 to 150,000 eggs per day. In this way,
hatcheries that traditionally focused on subcutaneous injection become in ovo candidates.
Within the following pages, we will provide an updated and complete review of the in ovo
vaccination practice worldwide, its benefits, a description of the new generation system, technical
tools, customer testimonials and the hatchery services needed for success.
I wish you fruitful reading.

Carlos Gonzalez
Corporate Vaccination Services & Equipment Director
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Why in ovo vaccination represents major benefits for

Day old chick
production
The importance of early
immunity for better disease
protection
Luiz Felipe Caron, Federal University of Paraná,
Professor of Microbiology and Vaccinology,
Breno C.B. Beirão, Max Ingberman and Celso Fávaro Jr.,
Imunova Análises Biológicas

T

he use of strategies to assist the development of
the immune system and, in consequence, the
development of the ideal immune response is
fundamental to guarantee the control of diseases in the
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field, with the lowest metabolic cost, which will reflect in
better productivity.
In production birds, and especially in broilers, in which
the rapidity of development of the immune system is
critical, the tools that allow the precocious stimulation
of immunity are invaluable, such as in ovo vaccination.
These tools translate into invaluable advantages when
parameters of success are evaluated: there are
improvements in sanitary parameters, such as the control
and elimination of challenges in the poultry house, and in
productivity parameters, such as improvement of feed
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conversion and reduction of carcass waste in the
slaughterhouse.
In natural conditions, the development of the immune
system, following its embryonic formation, occurs in the
presence of external stimuli, as a consequence of feeding
in the first few hours after hatching, and even due to the
absorption of the residues of the yolk, with its natural
antigens and antibodies.
This precocious stimulation after hatching is an important
point for animal husbandry, with different options
available, although they all seem to lack consistency in
their results. Therefore, aviculture has a great advantage,
which is the possibility of in ovo vaccination.

These immune alterations induce higher responsiveness
to unrelated antigens. This effect occurs independently
of the vaccine used, although, evidently, optimised
vaccines show better responses.
Although in absolute terms the amount of time gained
by in ovo vaccination is not great, in relative terms this
becomes very relevant. Broilers live for a very short period
of time, and in such a short life span, such an early
immune response represents an important advantage in
sanitary and productivity parameters, as already
mentioned. Other gains are obvious, such as homogeneity
of the process and reduced costs.
In current production systems, with high bird density, the
pressure of infection occurs from an early point, and the
evolution of pathogens has demanded constant
adaptation of control programs.

The earlier the external stimulus occurs, the better will
be the development of immunity as a whole, providing
better responses both in the short and long term,
independently of the challenge presented. Thus, immune
stimulation even before hatch is an approach that is
compatible with the velocity of the development of
poultry, in which equally rapid immune development is
required.

In these conditions, the ideal equilibrium between innate
and adaptive immune responses is vital not only for
individual protection but also environmental control,
which guarantees the possibility of escalation of the
production levels.

Some of the immune consequences of in ovo vaccination
include increased T lymphocyte activation at hatch and
higher percentages of CD4, CD8 and antigen presenting
cells in the spleen. The immune response in mucosae
through injection into the amniotic fluid can induce
higher IgA production.

When the embryo receives the stimulus from the vaccine
at the correct moment before hatch, ontogenesis of all
immune compartments reacts to the stimulus with the
development of the system and consequent equilibrium
in future responses, be that stimulus either from other
vaccinations or from infections.
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Equilibrium is the ideal condition for animal exploration,
in what concerns immunity. Innate responses bring a high
inflammatory cost and its bypassing is one of the major
gains obtained by in ovo vaccination.
This occurs because the development of the immune
system by a controlled challenge (the vaccine) grants
better responses in the future, which demand less
inflammation.

This balance between innate and adaptive responses
through in ovo vaccination confers better outcomes, not
only for the pathogen against which the vaccine was
created, but also for unspecific immune responses in the
field. The immune balance obtained by early vaccination
provokes, as a consequence, better detection of pathogens,
which better directs immunity. These are, in the end, what
drives better hygiene and productivity results.

Economical and practical benefits of in ovo vaccination
In ovo vaccination represents major benefits for poultry production worldwide. This is confirmed by the
increased number of in ovo equipment installations in different regions for different companies during the
last five years (over 18% growth). According to poultry producers, the main benefits observed are listed below:
•
•
•
•
•
•
•
•

Safe, consistent and accurate method of vaccine application
Better development of the immune response
Increases animal welfare by having day-old-chicks less stressed after hatch
Faster access to food and water for day-old-chicks due to a significant reduction in processing time
Significant labour costs reduction compared to subcutaneous or field vaccination
Better organisation and logistics
Improvement of the chick quality of your flocks
Speed, monitoring and quality control of the vaccination

TESTIMONIAL
Avepar is a day old chick producer hatchery located in Xanxerê-SC, Brazil. Avepar is an
independent and family owned company producing close to one million chicks per week.
The company installed Egginject® in ovo systems about a year ago.

Dr Celso Mattiolo,
Owner,
Avepar, Brazil

“The in ovo vaccination technology gave us the opportunity to improve chick processing. Next
we will receive a chick counter line from ECAT that is capable of processing about 60,000 chicks
per hour. We expect to have much more agility to handle and place the chicks on the farm with
high accuracy, process control and welfare, thus improving chick quality.
When we look to poultry production trends, we have to move to processes that guarantee the
quality of operation to be competitive. Using in ovo vaccination and the technical support
provided by Ceva/ECAT, I am sure that we will deliver broiler production protected against field
challenges.
Another important thing is that, with better overall hatchery management, we are able to keep
the process control point at a high level of security. We have less manual processes and the
team can do the operation properly.”
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TESTIMONIAL
We installed in ovo vaccination in 1996. We were the first company in Spain to use this system.
Today, we are injecting approximately 6,000,000 eggs per month with Egginject® and, after several
hundreds of millions of embryos vaccinated with this technology, with two different systems over
the years, we are convinced that in ovo offers benefits of vaccination over other methods.
In general, administration of in ovo vaccines requires a very careful procedure.

Pere Nuñez,
Hatchery Manager,
Pondex, Spain

The application must be made within the egg with high levels of biosecurity. We need to adjust the
time of injection into the egg between 18.5 and 19 days of embryo development and the vaccine
needs to be deposited via amniotic or embryo, keeping in mind that it is not effective if it stays in
the air chamber or in the allantois.
To ensure the vaccine is located properly in the embryo you need a robust and effective system.
This includes periodically monitoring with a coloured solution (blue dye test); testing that the
needles are properly inoculating the vaccine in embryos; preventive and corrective maintenance
with periodic external and internal controls to ensure the correct functioning of the different parts
of the machine at all stages; personnel with sufficient training to properly perform the
development process; microbiological controls; reports of the biosecurity situation; the cleanliness
and disinfection of the machine and control pressures in different parts of the hatchery.
To incorporate the in ovo system into our process it was essential to establish a contract for
preventive and corrective maintenance with the manufacturer to ensure, through regular visits, the
proper functioning of the different parts of the machine, with specific electrical, mechanical,
pneumatic and biosecurity controls, and a service that covers urgent visits.
It is very important that workers of the company where vaccination is carried out receive training
to facilitate the realisation of basic maintenance and repair tasks. This will avoid visits outside the
established maintenance program and work stoppages that cause unvaccinated chicks.

Introducing a new approach to in ovo vaccination for modern hatcheries
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Europe

USA and Canada
Asia

Latin America
Africa, Middle-East
and Turkey

In ovo vaccination:

The perspective
of five continents
ASIA
“In ovo vaccination in Asian
countries is considered to be the
next step for disease prevention.”
by Chalermchai Skulphuek, Ceva
Vaccination Services & Equipment
Asian Zone Manager.
chalermchai.skulphuek@ceva.com
In ovo vaccination technology began in Japan and Korea
more than 10 years ago, where labour cost constraint is a
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critical issue. In all other Asian countries, despite Marek's
disease vaccination for broilers plus some killed vaccines
that are administered on the first day of age of the bird,
the whole picture of in ovo vaccination was limited and
the conventional method of subcutaneous injection
remained extensively applied.
Today, the turnover problem and unreliable skills of
operators has become a major problem for Asian
countries. In ovo technology can eliminate this problem
by reducing human impact and error. In addition,
vaccination efficiency can be improved and with the
increasing availability of suitable vaccines for in ovo
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application, the situation is changing. It is important to
highlight that these benefits would not materialise
overnight.
Investing in the in ovo vaccination machine is one step
but to get the most out of the new technology, training

hatchery staff and optimising hatchery management
practices are also necessary. Leading poultry companies in
Asia have understood the principles. That is why, many in
ovo projects are starting now in partnership with Ceva. In
ovo vaccination in Asian countries is considered to be the
next step for disease prevention.

AFRICA, MIDDLE EAST, EASTERN
EUROPE AND TURKEY

made poultry producers reconsider the method of vaccine
application.

“The flexibility the current in ovo
systems offer customers has a huge
influence on the accessibility of
this technology to hatcheries. In
this region, we see in ovo equipment
in fully automated hatcheries as
well as in hatcheries without any
automation.”
by Christo Visagie, Ceva Vaccination Services &
Equipment AMEET Zone Manager.
christo.visagie@ceva.com
In many countries of AMEET, the hatchery vaccination
concept is not as developed as in the US, Brazil and Europe.
Hatcheries are often smaller and in many circumstances
face some biosecurity issues. Labour is, in general, perceived
as less expensive and readily available. However, reliability
on the labour force and its associated risk, the
intensification of production and the availability of new
technology vaccines suitable for early vaccination have

Another benefit is the opportunity to make use of more
automation technologies to optimise processes and
procedures within the hatchery. Because of the above, we
see a huge demand for in ovo vaccination in AMEET
producers. When comparing the initial cost of the
equipment with the potential advantages it brings, we find
that even medium and small scale producers are interested
in the use of in ovo technology.
The availability of smaller equipment like Egginject®
Compact also helps to open previously closed markets. The
choice of an in ovo partner is one of the most important
steps to consider. Producers need to choose a partner that
is able to support not only the equipment maintenance but
also to understand the biological process for in ovo
vaccination and its interpretation in the hatcheries.
All the factors that could have an influence on the
vaccination efficiency should be checked, controlled and
checked again. To choose a vaccination partner that will be
able to support you in all these aspects is key.

Introducing a new approach to in ovo vaccination for modern hatcheries
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EUROPE
"Europe represents the third major in
ovo area of the world, with around
50 in ovo systems now in operation,
after the US and Brazil, and ahead of
Japan and Latin-America."
by Wessel Swart, Ceva Vaccination
Services & Equipment Europe
Zone Manager.
wessel.swart@ceva.com
Europe has been always split into two sub-regions:
northern Europe and southern Europe in ovo wise. The
main differentiating factor between the two areas was
the traditional hatchery vaccination routines against
Marek’s disease.
Southern Europe has typically vaccinated against Marek’s
for a long time. Therefore, countries like Spain, Portugal,
Italy, some areas of France, Hungary, and Poland perform
hatchery vaccination routinely. On the other hand, in
Northern Europe, the lack of Marek's vaccination in the

NORTH AMERICA –
UNITED STATES
“In ovo has been the routine and
most convenient method of broiler
vaccination for 25 years. Over nine
billion broilers are vaccinated in
ovo every year.”
by James Burgess, Ceva
Vaccination Services & Equipment
North America Zone Manager.
james.burgess@ceva.com
Around 99.5% of the US broiler industry is in ovo
vaccinated. That represents over nine billion broilers
vaccinated in ovo every year. Indeed, the initial in ovo
vaccination research was conducted by United States
Department of Agriculture scientists in the early
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hatchery, together with the investment difficulties related
to non-integrated markets (The Netherlands, France,
Germany and the UK), made penetration of in ovo
technology poor to none.
This scenario has totally changed in recent years. Indeed,
today, the growth of the in ovo penetration ratio in the
whole of Europe is massive and Europe is now the
geographical area of the world with the biggest growth in
terms of new devices being installed per year.
This is mainly thanks to the availability of more in ovo
vaccines than in the past 10 years, especially vector
vaccines for Newcastle (ND) control and immune
complex vaccines for Gumboro control. Additionally,
countries in Europe, especially northern Europe, are today
facing a real issue with high labour costs, therefore in ovo
systems will be the answer to these two main issues at
the same time.
This area represents the third major in ovo area of the
world, with around 50 in ovo systems now in operation
(versus 30 units in 2012), after the US and Brazil, and ahead
of Japan and Latin-America.

1980s. With the positive results on safety and efficacy for
the administration of Marek’s vaccines, the technology
moved from laboratory to commercial hatcheries in 1992.
With the current vaccine technology available today, it is
possible to vaccinate for a wide variety of diseases
including Marek's, IBD, ND, FP, and LT.
Additionally, from an organisational point of view, in ovo
vaccination has facilitated automation throughout the
vaccination process, transfer, and chick processing.
But, in ovo vaccination is not an easy task. There are
several points within the process, from vaccine storage
and preparation, equipment and hatchery disinfection, to
incubation management, that all need to be monitored
for successful vaccination. The future in the US is to
continue the optimisation of the in ovo process and the
advantages it provides in disease protection and cost
savings.
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SOUTH AMERICA
“The poultry industry in Latin America
is always looking for perfection and
one way of starting is by automating
the vaccination process.”
by Eduardo Macchi, Ceva
Vaccination Services & Equipment
LATAM Zone Manager.
eduardo.macchi@ceva.com
In mid-1998 in ovo vaccination technology was introduced
in Latin America. The first country to adopt the technology
was Argentina. Today, it is well spread throughout the
region, the leading countries being Brazil and Argentina.
Why have companies taken this decision? There were
many reasons. In the first instance companies were
looking for a time reduction of the vaccination process,
mainly driven by the high amount of eggs per week they
were handling in one hatchery. Later on, companies
realised that automating the process not only improved
the time spent during vaccination (2,500 chicks per

vaccinator per hour to 25,000 eggs injected per hour), but
also the dosing accuracy and avoidance of human error
during this process.
The impact of vaccination programs in place is also an
important factor for the implementation of in ovo
technology. This is the case in Mexico, where the use of
oil emulsion vaccines, especially against Avian Influenza
(AI) or Newcastle disease (ND), made day of age
vaccination a common practice. However, the situation
is changing. Taking into account the growth of the
industry, there is a need to automate the whole hatchery
process. Moreover, the new technology vaccines available
today – against AI and ND and IBD – are making in ovo
systems more attractive than before. The services
provided around in ovo equipment are another important
factor regarding the technology, since companies need
to be accompanied at all steps before and after
installation to get better results. Throughout the years
smaller companies have acquired this technology as many
benefits come along with it, besides timing and site of
injection accuracy. The poultry sector in Latin America is
always looking for perfection and one way of starting is
by automating the vaccination process.
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In ovo vaccination site and

Homogeneity for
protection
Fernando Lozano, DVM, MPVM, Ph.D., Dip. ACPV,
Global Veterinary Services. Corporate Poultry
Franchise. Ceva Animal Health.

vaccine diluents; timing of vaccine administration; and
homogeneous embryo development for uniform vaccine
placement in the embryo.

I

Embryo vaccination site

n ovo vaccination has been proven to be a safe,
effective and convenient method of immunisation in
the poultry industry.

However, certain criteria must be considered to maximise
the in ovo vaccination process: hatchery adaptation for
the implementation of in ovo vaccination; in ovo
equipment sanitisation; sterility and proper vaccine
mixing after thawing; harmless additives to the sterile
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Different embryo compartments, such as: air cell, yolk sac,
amniotic sac, and allantoic sac have specific functions in
the physiology of the embryo and rapid development and
metabolic changes. Here we will refer to two
compartments only due to their closeness during in ovo
vaccination. The allantoic sac functions as the embryo

Introducing a new approach to in ovo vaccination for modern hatcheries

Fig. 1. Different chicken embryo compartments and function.

Close attention to other factors, such as proper
incubation and hatching conditions for uniform embryo
development and chick quality, as well as correct
sanitation and calibration of the in ovo machine before
vaccination are also critical aspects for the best in ovo
vaccination performance.

Homogeneity of in ovo vaccine
administration
In house studies evaluated the in ovo deposition site
using the dual-pressure Egginject® in ovo equipment,
considering different parameters such as egg size
(correlated with broiler breeder flock age) (Fig. 2) and
embryo development (linked to the incubation time
under proper conditions) to observe the variation in the
injection deposition site among these variables. A bluedye method was used to determine the location of the
injection in fertile eggs from three broiler breeder flock

ages (27, 45 and 56 weeks of age) and three incubation
times (17.5; 18.5 and 19 days of incubation). Mean embryo
development was determined before in ovo vaccination
for each one of the nine groups evaluated (Fig. 3).
Three main parameters were evaluated at the injection
site:
a) Intra-embryo deposition (comprising amniotic sac,
sub-cutaneous and Intramuscular deposition);
b) Extra-embryo: allantoic sac;
c) Air chamber and undefined.
The average intra-embryo results showed very good
consistency in the administration of the injection site at
19 and 18.5 days of incubation compared with the high
percentage of allantoic deposition at 17.5 days of
incubation, especially in the group containing large eggs
from old broiler flocks and small embryos (Fig. 4).
Fig. 2. Mean egg weight correlated with flock age.

80
76
72

Egg weight (g)

respiratory system, receives the kidneys’ excretions, serves
as an embryo nutrition as albumen reservoir and absorbs
calcium from the egg shell for the embryo needs. The
amniotic sac in the chicken embryo serves as a protective
cushion during embryonic development and allows
embryo movement preventing adhesions and consequent
malformation. As it has been demonstrated in other
studies, the amniotic sac and the intra-embryonic
deposition during in ovo vaccination are the targeted
places to deliver the vaccine5 (Fig. 1).
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Fig. 3. Mean embryo development level (EDL) per incubation time
(n = 15 per group).
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Fig. 4. In ovo injection deposition site at three different EDL.

In ovo vaccination technology is a very safe, effective and
convenient approach for the immunisation of chicken
embryos. Two main factors are involved in the best
in ovo injection deposition performance, such as
uniformity of the embryo development level in
conjunction with the variation of the egg size.

Other factors, such as proper incubation conditions for
the best embryo development and chick quality, as well
as correct hygiene and calibration of the in ovo injection
equipment are critical for the best performance of the
injection deposition site.

TESTIMONIAL
Our hatchery has been using in ovo vaccination with Egginject® since mid 2012. We vaccinate
about 900,000 eggs a week on four transfer days. The machine serves one shift per day.

Peter Bárány,
Owner and CEO,
Baromficoop Ltd,
Hungary

We use the in ovo equipment for vaccination against Gumboro disease. This quantity of eggs and
the high speed work flow forced us to use such automation to minimise blockage points and give
us the possibility to optimise work consumption. Moreover, we were able to shorten the time to
deliver the chicks to the farms.
From an organisation point of view, the main benefit from this technology is the maintenance of
optimal staffing and as this minimises overtime and manpower on the take off line there is no
need for a dedicated vaccination team. The in ovo technology gives us the possibility to have a
more predictable scheduling of the hatchery work and fewer human errors.
We use the Cevac Transmune vaccine. This vaccine ensures protection at individual chick level
and removes the need and cost of determination of drinking water application time and
eliminates possible mistakes associated with applying the vaccine via the water on the farm. We
do not have a problem with Gumboro and we are free from direct losses caused by this disease.
The slaughtering age and broiler performances are more consistent and this makes planning and
processing plant scheduling a lot easier. Due to the lack of mistakes in farm vaccination and
freedom from disease, we have observed a slightly better live weight in the in ovo vaccinated
derived broilers, which we process at 2.0kg dead weight.
In ovo technology has a considerable cost and needs good technical implementation. A trained
work force, precise work and strict biosecurity efforts are needed too, which is hard to maintain.
It is very important to keep watch on what happens and maintain good working of the machines
and biological process. It is also useful that outside control is implemented. Without correct
services the process cannot be assured. These services give the necessary peace of mind to have
a correct vaccination process.
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Egginject® and the Dual Pressure Injection System

A new generation of
in ovo technology
Miren Arbe Ugalde, DVM, Vaccination Services and
Equipment Corporate Manager. Poultry Franchise.
Ceva Animal Health.

S

cience and technology is advancing all around us to
improve our daily lives, including that of in ovo
technology in the poultry sector. Egginject®
technology not only offers all the benefits of
in ovo vaccination itself: it has been designed to be safe
and to locate an accurate dosage of vaccine in the target
embryo compartments with negligible impact on
hatchery performance thanks to its Dual Pressure
Injection System.
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The Dual Pressure Injection System is a patented
technology that allows automatic and individual
adaptation of the injection depth to each single embryo,
regardless of egg size and flock age.
High pressure is used first on a very small area of contact
to perforate the egg shell and, once the needle is inside
the egg, the system adjusts the pressure to automatically
define the injection depth depending on the embryo
position and size, and regardless of the size of the egg.
This is why the Dual Pressure Injection System minimises
egg breakage and excessive intra-embryonic injections
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compared to traditional fix depth technology already on
the market.
During the last three days of incubation significant
changes in embryo metabolism take place and, therefore,
the proportion of each embryo compartment inside the
egg changes significantly. By nature, the more advanced
the embryo development level, the lower the volume of
liquid at the amniotic sac and higher the probability of
locating the vaccine intra-embryo.

embryo, are target locations to ensure day-old-chick
(DOC) protection with in ovo vaccines. However, it is
necessary to understand that deep intra-embryo
injection has a negative impact on hatchability and, as a
consequence, it is necessary to define what percentage
of excessive intra-embryo injections are acceptable to
minimise hatchability impact.

Traditionally, both locations, amniotic sac and intra-

The amniotic sac progressively disappears in the last days
of incubation. This is the reason why, around internal
pipping phase (19.2 days of embryo development), the
probability of delivering the vaccine on to the embryo's

Two examples of intramuscular injection.

Two examples of intraperitoneal injection.
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Fig. 1. Hatchability assessment. Egg breakage vs eggshell quality.
Data collected under real production conditions during regular monitoring
of hatchability impact analysis. Supported by Ceva’s unique in ovo C.H.I.C.K.
Program, 55000 incubated eggs at hatch were analysed. Eggs with fragile
eggshell or abnormal shape, were classified into an eggshell abnormality
category to determine the relation between transfer breakage and eggshell
abnormality (Europe 2013-2015, STANDARD Egginject).

feathers and skin, instead of in the proper amniotic liquid,
is higher. Vaccine deposition on embryo skin and feathers
does not induce protection. Traditional systems have
worked out this scenario by ensuring a deep intra-embryo
perforation. This solution however implies some risks in
terms of hatchability impact.
With the Dual Pressure Injection System, embryo
development at transfer will determine the injection
depth and therefore the amount of excessive intraembryo injections that might have an impact on
hatchability performance.

20

40

n Subcutaneous injection
n Intramuscular injection
n Intraperitoneal injection

Fig. 2. Egg size and embryo development vs intra-embryo
location.
Data collected during in ovo vaccination site analysis. Supported by Ceva’s
unique in ovo C.H.I.C.K. Program, 7700 embryos were analysed (Europe
2014-2015, STANDARD Egginject).

This advance represents a major innovation compared to
traditional fix depth technologies where injection depth
is fixed and might cause excessive intra-embryonic
injections and potential hatchability losses.
Consequently, to guarantee the highest vaccination
effectiveness with the least impact on performance, the
optimum embryo development for in ovo vaccination is
18.5 days of embryo development.
As this process is carried out in a population of embryos,
the homogeneity of the flock is paramount. Hatchability
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Results have shown that under production circumstances,
the average hatchability impact of the in ovo process in
all vaccinated flocks is between 0.25 and 0.5%. In many
cases data is showing better hatchability or no impact.
All in all, the data is clearly supporting the fact that
Egginject® is designed to be safe and the Dual Pressure
Injection System represents a major innovation in the
in ovo market.

49 weeks

Fig. 3. Hatchability assessment.
Data collected under real production conditions during regular monitoring
of hatchability impact analysis. Supported by Ceva’s unique in ovo C.H.I.C.K.
Program, 5000 incubated eggs were analysed (Europe 2014, STANDARD
Egginject).

impact using Dual Pressure Injection System is totally
under control. The technology minimises any impact even
in the worst scenario (old flocks with higher
contamination level and lower egg-shell quality). This is
also applicable for young flocks and small eggs.

TESTIMONIAL
Schotman Hatchery is a leading broiler hatchery in the Netherlands. The hatchery is independent
and family owned, producing close to two million broilers a week, in two locations. Schotman
installed the Egginject® in ovo system about one and a half years ago. Today we are vaccinating
about one third of our production in two locations in ovo. The vaccine used is Cevac Transmune
IBD and recently also Vectormune ND.

Erik Wolterinck,
Manager/Owner,
Schotman Hatchery,
The Netherlands

The reasons for Schotman to go for in ovo vaccination are:
* improved poultry health and decreased labour for the farmer
* antibiotic reduction, which is a key issue in the European market
* fully protected broiler day old chicks as a differentiation in the non-integrated market
The main issue is how to organise in ovo vaccination in the planning, especially in a nonintegrated company and market. The main benefit is the differentiation of the day old chicks;
being known as an innovative company.
During and after installation, and actually during every day production, the veterinary and
vaccination services, as offered by Ceva and Ecat, were a crucial part of the success of this
project.

Introducing a new approach to in ovo vaccination for modern hatcheries

21

How in ovo vaccination can be boosted by

Automation
Gilles Bertel, R&D Manager, Ecat France, a Ceva Group
company.

O

ne of the major concerns of all in ovo vaccination
users is to try to maximise the process output,
reducing the time of operation but with no
impact on the performance indicators.
Trying to run an in ovo machine at 75,000 eggs per hour
for eight hours in a row is not an easy task. Normally, the
faster you go, the more chances you have to reduce your
hatchability. Why? Because, high speed with no control
increases egg-breakage incidence, maximises the incidence
of injection off-centre and increases the contamination
level affecting the embryos.
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Process control is therefore the name of the game. The
more control you have over your in ovo process, the better
the results. And this is where automation can play a
significant role.
Automation is designed to maximise process control and to
avoid inconvenient surprises. Automation eliminates the
human error by eliminating operator impact and also
bringing higher accuracy with perfect repeatability and
reliability.
Automation does not get tired after 6-8 hours handling
egg-baskets and automation allows producers to access the
latest major technology features not applicable to manual
operations.
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Automatic candling
Automatic candling units are proven to be 10-15% more
accurate than manual candling. On top of this, the speed of
the process can reach up to 100,000 eggs per hour (equivalent
to 20 operators). Candling will eliminate clear eggs and
early mortality eggs, minimising the contamination of the
in ovo process. However, not all candling systems on the
market are the same. Laser candling units are proven to be
superior to standard light-driven units. Performance can be
20-30% superior, as laser sensors are not affected by
environmental light and the time needed for scanning one
egg (amount of data collected per egg) is much lower, so
speed can be 15-20,000 eggs faster per hour.

Life candling
The latest innovation on the market is the development of
life candling units, able to differentiate between live
embryos and dead embryos at transfer, including upsidedown eggs. Also, identification of contaminated and rotten
eggs is a big plus: cross-contamination is reduced to the
lowest level. In this case, the improvement on the in ovo
process is not in terms of speed but in terms of safety and
hygiene.

Robotic transfers
The majority of in ovo systems in the world are equipped
with a standard up-down transfer table. This type of device
represents an improvement compared with manual transfer,
but they are also responsible for around 0.5-3.0% egg
breakage (and so hatchability losses) depending on the

operator skills and the maintenance level of the equipment.
Moving to full robotic transfer tables or to pendular
transfer tables will reduce egg breakage to negligible levels,
and will enable the line to increase the speed by 15-25,000
eggs per hour.

Stacker and de-stacker
Total automation of the transfer process by installing one
stacker and one de-stacker unit will improve the workflow
and allow the maximal potential speed of the line to be
reached, with no operator impact and no operational time
constraints. Operators in charge of manually handling egg
incubation trays, and hatch baskets, up and down, for long
working days, week after week, do suffer more stress and
health issues and are more susceptible to making errors
while handling eggs. This represents a considerable number
of transfer cracks and other economical losses to the
production in the long run.
The installation of automatic de-stacker systems to transfer
the incubator trays from the incubation trolley to the
transfer conveyor line (feeding the candling unit, in ovo
unit, etc) can increase the speed by 30-50% and reduces
the labour costs of the process. Installation of automatic
stacker units to feed the transfer line with empty hatch
baskets, and to stack the hatch baskets full of eggs after
transfer on the hatch trolley, also reduces labour costs,
increases flow speed and minimises egg-cracking by 9095% compared with manual.
All in all, the more automation attached to the in ovo line,
the better results we can get in terms of process flow,
process speed, and reduction of human errors and operator
impact on the process. In addition, the cost of labour is
significantly reduced. Depending on the conditions of each
hatchery, these parameters will be more or less significant,
and therefore the economical justification to invest in this
type of system will change producer by producer.
Nevertheless, once in ovo is in the picture, it is considered
as almost mandatory to complement it with an automatic
candling unit, to really maximise the benefits of the in ovo
technique. In the same line, for hatcheries processing more
than 150,000 eggs per day, installation of robotic transfers
is a big plus. Stacker and de-stacker units are also strongly
recommended in operations above 250,000 eggs per day.
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In ovo vaccination services

A must-have
for success
mistake during the process, might have a high impact on
production.

Paola Cruz, DVM, Vaccination Services Corporate
Manager. Poultry Franchise. Ceva Animal Health.
n the last 10 years poultry vaccines have evolved
strongly in efficacy and safety thanks to high level
technology. This evolution in vaccine technology has
given rise to a trend of more and more frequent
vaccination at hatcheries and, accordingly, takes
advantage of a highly accurate mass vaccination process
avoiding field vaccination limitations. It is a fact that
controlling hatchery vaccination is more achievable than
controlling hundreds of farms. However, it does not mean
it is an easy task and the consequences of an eventual

I
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Hatchery vaccination is
a multi-factorial activity
Successful hatchery vacination requires :
•
•
•
•

Fully trained operators
Accurate and effective equipment
Good process and biosecurity
Monitoring plan
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The C.H.I.C.K. Program
Our joint objective: 100% birds well vaccinated
• Over 130 professionals around the world visiting hatcheries to
control the quality of vaccination
• More than 800 hatcheries visited each year as part of our service
program in 40 countries
• Over 4500 audits performed per year to set corrective actions and
improvement plans
• Advanced data management system allowing us to follow the
overall hatchery vaccination efficiency and evolution
• More than 15000 Ceva vaccination equipment units operating
worldwide

This is why, over eight years ago, a hatchery vaccination
monitoring program, named the C.H.I.C.K. Program, was
created to support first time and experienced producers
in process control, personnel training and, consequently,
to ensure investment in the vaccination program.

The need of a good vaccination
services program
A good service program and team will visit your operation
on a pre-agreed basis and conduct a number of tests and
measures according to pre-established standard
procedures. The vaccines need to be monitored from
storage until they are administered to the birds by spray,
injection at day old or in ovo. A good equipment
preventive maintenance program needs to be in place as
well as a survey of biosecurity practices, along with a
continuous staff training program.

C.H.I.C.K. Program in ovo services
The C.H.I.C.K. Program, which stands for The Ceva
Hatchery Immunisation Control Keys Program, is
performed by 130 specialists worldwide, the largest team
in the world dedicated specifically to vaccination services
and equipment at hatcheries.

For the in ovo vaccination process, a complete service
package is defined to control and monitor the critical
factors affecting the process, from the egg sanitary status
at reception to hatchability assessment and chick quality
control, including the vaccine preparation procedure,
embryo age diagnosis, process sanitation, microbiological
environmental monitoring, injection technique and
vaccination site validation, among many others.
•
•
•
•
•
•

Vaccine preparation control
Embryo diagnosis
Sanitation process control
Microbiological monitoring
Injection site control
Operator training

Immediate reports:
immediate corrective actions
The C.H.I.C.K. Program App produces a comprehensive set
of indicators available immediately after the visit. This
information gives a real time picture to hatchery
managers about the quality of their vaccination process
by providing:
• Corrective actions and improvement plan
• Activity reports to hatchery managers
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Data analysis through an electronic application:
the C.H.I.C.K. App
During the vaccination process the data is collected by an innovative
electronic application exclusively available for Ceva specialists, the
C.H.I.C.K. App. By using this tool, it is possible to show in real time the
gaps in the vaccination process indicators and to set and communicate
in real time, in the hatchery, the corrective actions.
Optimisation of the collected data and reporting is conducted by
powerful analytics software. This monitoring tool records and shares all
critical information to verify or achieve required standards as a part of a
long term quality improvement plan according to customer needs.

• Regular technical reviews with extended
customer teams
• Central database for anonymous benchmarking

What is the value of a good
vaccination services program?
The value is simply to have 100% of birds well vaccinated
going to the farms. This can be achieved by:

By having a specific database for that purpose, the
information can easily be retrieved and shared with the
teams at their convenience for the preparation of
meetings, technical reviews, anonymous benchmarking,
awarding programs or others.
The implementation of regular visits, monitoring
activities and continuous training is mandatory for
a quality vaccination process.

1. Improving the vaccination process and results
The performance of the vaccination process and its
evolution over time needs to be followed. These trends
form the basis of a continuous improvement plan that is
set by the company.
2. Giving customers real time indicators about their
vaccination process
Getting real time indicators about the quality of the
vaccination process is paramount to hatchery managers to
make informed decisions. The faster the hatchery managers
get results of an audit on the vaccination process, the faster
the corrective actions will be implemented.
3. Sharing information easily
Access to the most recent information, as well as to
historical data, helps companies to improve their results.
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