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ABSTRACT OF THE DISCLOSURE

The present invention 1s directed to a method of
treating poultry hatchlings in a hatchling tray. The
method comprises of providing a soft gel form capable of
being dispensed through a spray nozzle, providing a spray
dispensing apparatus, the apparatus being capable of
delivering a predetermined volume of the gel as a
plurality of small beadlets through a plurality of
nozzles, placing the hatchling tray containing the
hatchlings beneath the nozzles of the dispensing
apparatus, dispensing the predetermined volume of the
soft gel containing the therapeutic agent as small
beadlets into the hatchling tray and allowing the
hatchlings to consume the beadlets. The present
invention 1s also directed to a dispensing apparatus for
dispensing a therapeutic agent in a soft gel into a

hatchling tray of poultry hatchlings.
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TITLE: SOFT GEL DELIVERY SYSTEM FOR TREATING POULTRY

Field of the invention

The present invention relates to a soft gel delivery
system for treating poultry in the hatchery. In
particular, the present invention relates to a delivery
system for use in a hatchery for delivery of a

therapeutic agent to poultry hatchlings.

Background of the invention

There are many circumstances where poultry
hatchlings must be treated when they first emerge. Such
treatment can include administration of therapeutic
agents or i1t may simply involve maintaining the hydration
of the hatchlings during holding and transport. There
are many therapeutic agents which are used in the raising
of poultry: vaccines, competitive exclusion products,
vitamins, minerals, medicaments and many others. A
number of such therapeutic agents must be protected from

environmental effects while being delivered to the

hatchlings.

In particular, poultry hatchlings, within the first
few days of life, are required to be immunized against
various diseases and the type of vaccine used for each
disease dictates its method of administration. Vaccines
are usually administered in the hatchery by injection at
the time of sorting of the hatchlings from the hatching
incubator into holding or transporting trays. Live
vaccines may be administered once the hatchlings are
established i1in their brooding areas in the form of
agueous suspensions, either spraved on feed or added to

the drinking water.

One example of a live wvaccine is that used to
immunize poultry against coccidiosis caused by protozoa

of the genus Eimeria. Coccidiosis 1s a very common
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disease of poultry and there are several species of
Eimeria which are known to cause such disease. The
symptoms and severity of the disease are dependent upon
the species of Eimeria with which the bird 1s infected

5 with E.tenella, E.acervulina and E.maxima being three of
the most prevalent species in commercial chickens. At
the present time, the protection of poultry against
cocclidioslis 1nvolves two possible methods - use of
anticoccidials as feed additives or immunization using a

10 coccidioslis vaccine with immunization being increasingly
the preferred route. Coccidiosis vaccines are, at
present, comprised of an attenuated or unattenuated
species 0Of coccidia in a suitable carrier for
administration, the coccidia being capable of causing a

15 mild form of the disease and selected to be anticoccidial

susceptible.

One common method of i1mmunization against

coccidiriosis involves the use of on-feed spray

20 administration while the birds are feeding from flats or
other containers. A vaccine comprising of oocysts of
Eimeria species using water as a carrier is sprayved onto
the feed to be provided to the hatchlings. The use of
on-feed spray administration requires large doses of

25 oocysts. Uniform exposure of the flocks to the vaccine

cannot always be achieved.

Vaccine may also be administered through the use of
water proportioning systems including automatic fountains
30 and automatic water medicator or proportioners. However,
given the particulate nature of coccidiosis vaccines, it
1s doubtful that the vaccine may actually make it to the
distal end of the water line, resulting in uneven
exposure to the flock. Additionally, administration of
35 the vaccine through the water proportioning system
requlires that after administration of the wvaccine, the
proportioning system be thoroughly cleaned to remove any

residual vaccine.
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The administration of vaccine in the drinking water
requires that the oocysts remain suspended to provide for
even exposure to the flock. One solution to this has
been proposed by the present applicant in Canadian Patent
1,204,057, which involves suspending the oocysts in a
1.5% carrageenan solution. While this method has
numerous advantages, such as reduced levels of oocysts
necessary to provide immunization, as well as ease of
administration, there 1s still a drawback i1n that the
provision of open watering systems to hatchlings could
result in the liquid being spilled or wetting the
hatchlings, which could potentially affect the health of
the hatchlings, especially in cold weather and during

transportation when hatchlings are vaccinated in the

hatchery.

Another method of administering vaccine is through
the use of a spray cabinet, which 1s utilized in the
hatchery to spray the hatchlings with a liquid form of
the vaccine. A flat or tray of hatchlings usually
containing about 100 birds 1s placed in the spray cabinet
and a predetermined dose of ligquid vaccine i1s sprayed
directly on the birds. It is expected that as the birds
preen they will i1ngest the vaccine from their feathers.
This method suffers some drawbacks in that uniform
exposure of all of the hatchlings may not be easily
achieved because constant stirring 1s regquired to keep
oocysts suspended just before spraying. In addition, as
the birds are being spraved with a water-suspended
vaccine, then there i1s a risk that the hatchlings may

become too wet, which may affect the health of the birds.

A gel form of a coccidiosis vaccine has been
described in PCT application WO 96/25,951, published
August 29, 1996. The gel form vaccine of this
application is a self-supporting or sliceable vaccine
which 1s formed into a cylinder which is, 1in turn, sliced
to give a proper amount of the vaccine for each tray of

the hatchlings. Alternatively the vaccine may be gelled
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into a suitable watering trough. While this wvaccine
overcomes the potential problem of wetting of the birds,

1t does require that the hatchery workers handle the gel
to place i1t in the hatchery tray.

Thus, there remains a need for a simplified means
for administration of therapeutic agents in soft gel form
to hatchlings in the hatchery, which provides adeguate

exposure of the flock to the therapeutic agent while

reducing potential problem areas.

Summary of the invention

The present invention 1s directed to a method of
treating poultry hatchlings in a hatchling tray. The
method comprises providing a soft gel suspended in water
and capable of being dispensed through a nozzle
arrangement; providing a spray dispensing apparatus; the
apparatus being capable of delivering a predetermined
volume of the gel from a reservoilir through a metered pump
to a nozzle arrangement, the nozzle arrangement
comprising a manifold having a plurality of nozzle
openings along its length capable of dispensing the soft
gel as a plurality of small beadlets; passing the
hatchling tray containing the hatchlings along beneath
the nozzles of the manifold; dispensing the predetermined
volume of the soft gel as small beadlets into the
hatchling tray and allowing the hatchlings to consume the

beadlets.

In one aspect, the present invention is also
directed to a dispensing apparatus for dispensing a soft
gel into a tray of poultry hatchlings. The apparatus
comprises a manifold provided with a plurality of nozzle
openings spaced along the length of the manifold, the
nozzle openings being sized to permit a soft gel to pass
therethrough and be dispersed in the form of small
beadlets. The manifold is connected to the outlet of a

metered pump capable of dispensing a predetermined volume
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of the soft gel under pressure and the inlet of the pump

is connected to a reservolir for containing the soft gel

in a flowable form.

In another aspect of the i1nvention, the soft gel

contains a therapeutic agent for treating the poultry

hatchlings.

In yet another aspect of the invention, the

therapeutic agent 1is a vaccine.

Brief description of the drawings

Preferred embodiments of the present invention are

1illustrated in the attached drawings in which:

Figure 1 1s a perspective view of a first embodiment
of a delivery system of the present invention for use in

assocliation with a hatchery conveyor system;

Figure 2 1s front plan view of the delivery system

of figure 1; and

Figure 3 1s a side elevation view 1n cross section

of a manifold of the delivery system of Figure 1.

Detailled description of the preferred embodiments

The present i1nvention i1s directed to a method and
apparatus for delivering a soft flowable gel to poultry
hatchlings for treating the poultry hatchlings. In a
preferred embodiment, the soft gel contains a uniform
suspension of a therapeutic agent and in a particularly
preferred embodiment, the therapeutic agent is a wvaccine
and the delivery system delivers the vaccine in beadlets
of the soft gel to the hatchlings for the purpose of
immunizing the poultry hatchlings in the hatchery. The
soft flowable gel i1s capable of being pumped and
delivered directly to the poultry hatchlings. The soft
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flowable gel is dispensed as a plurality of small
beadlets which may contain a therapeutic agent and which
are easlly capable of being ingested by the poultry
hatchlings. The gel beadlets retaln thelr moisture
content to maintain the viability and/or efficacy of any
therapeutic agent contained in the soft gel during the
dispensing and consumption of the soft gel. The beadlets
help to prevent the moisture from escaping and minimize

the potential wetting of the birds.

The soft flowable gel utilizes a suitable setting

agent that can form the soft gel at relatively low

concentrations to allow the soft gel to contalin mostly
water. Preferably at least 90% by weight of the gel 1is
water, more preferably at least 95% by weight and most
preferably about 98% by weight. The suitable setting
agent 1s preferably a polysaccharide setting agent which
sets rapidly to maintain the therapeutic agent in a
relatively uniform dispersion throughout the soft
flowable gel. More preferably the setting agent is a
carrageenan or alginate setting agent which may set
either through a change in temperature or through the use

of a suitable setting catalyst. Most preferably, the

setting agent 1s a kappa or lambda carrageenan setting

agent, which sets through a change in temperature.

The soft flowable gel provides for an easy to
handle method of treating poultry hatchlings in the
hatchery and 1s, therefore, suitable for general hatchery
workers without any special expertise required. The soft
flowable gel 1s produced utilizing an edible temperature
setting polysaccharide gel, preferably a low temperature
setting alginate or carrageenan gel, more preferably a
lambda or kappa carrageenan gel and most preferably a
water soluble lambda-~type carrageenan extracted from the

red algae Eucheuma cottonii.

The soft flowable gel is prepared by dissolving

the gel powder in water at a suitable temperature to
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effect dissolution of the polysaccharide powder. The
powder 1s added to the water at a concentration such
that, when mixed with any therapeutic agent and allowed
to gel, a soft flowable gel results. Typically, for gels
containing therapeutic agents, the dissolved gel powder
and therapeutic agent are mixed at a ratio of gel powder
to therapeutic agent sufficient to produce the soft
flowable gel having the therapeutic agent uniformly
suspended therein. For highly soluble agents
administered at low doses the ratio may be as high as
1,000:1 (V/V) of dissolved gel powder to therapeutic
agent. For large particulate therapeutic agents, such as
organisms used for immunizatlion or competitive exclusion
products, the ratios will generally be in the range of
dissolved gel powder to the therapeutic agent of about
1:1 (V/V) to about 20:1 (V/V). Suitable such soft
flowable gels have been found to have a final
concentration of the edible polysaccharide in the gel
form of between about 0.6 and 1.5 percent, preferably
between about 0.6 and 1 percent, more preferably between
about 0.8 and 1.0 percent and most preferably about 1.0
percent. Thus preferably, where the ratio of dissolved
gel powder to therapeutic agent such as Eimeria oocysts
suspension 1is about 1:1 (V/V), a dissolved polysaccharide
gel solution of about 1.2 to 3 percent, preferably about
1.2 to 2 percent, more preferably about 1.6 to 2.0
percent, most preferably about 2.0 percent, i1s mixed with

an equal volume of a suspension of oocysts and the

mixture allowed to gel.

The soft flowable gel when used as a vaccine, has
sufficient levels of the immunizing organisms to provide
immunization to the flock. It has been found that for
the method of the present i1nvention about 15 to 50 ml of
gel for every 100 birds 1s used, for chickens, preferably
about 20 to 30 ml, more preferably about 20 to 25 ml,
most preferably about 25 ml of the gel while for turkey
poults, preferably about 20 to 40 ml, more preferably 25
to 35 ml, most preferably 35 ml. The concentration of the
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immunizing organisms in the gel should be such as to
provide sufficient organisms 1n this typical volume to
immunize the hatchlings. It has been found that ftor

Eimeria between about 50 and 1,000 oocysts per bird

1)

provides adequate protection and so it is preferred 1if
the soft gel has between about 200 and 4,000 Eimeria
oocysts per ml of gel, to provide for proper i1mmunization

of the flock. Preferably, the soft gel vaccine contains

between about 200 and 400 oocysts per ml of gel, most
preferably about 250 oocysts per ml of gel. For a soft
gel prepared by mixing the dissolved polysaccharide
powder with the oocyst suspension in a ratio of about 1:1
(V/V), one volume of a 1 to 3% polysaccharide gel
solution is mixed with an equal volume of oocyst
suspension containing between about 400 and 8,000 oocysts
per ml, more preferably one volume of a 1.2 to 2 percent
polysaccharide solution with an equal volume of oocyst
suspension containing between about 400 and 800 oocysts
per ml, most preferably a 2.0 percent solution of
polysaccharide solution i1is mixed with an equal volume ot
oocyst suspension containing about 500 oocysts per ml.
The soft gel vaccine may also be prepared by mixing the
dissolved polysaccharide powder with a concentrated
oocyst suspension at a higher ratio of dissolved gel
powder to oocysts suspension up to about 20:1 (V/V). For
example, 2 liters of a 1 to 2% polysaccharide solution
may be mixed with 120 ml of an oocyst suspension
containing a total of about 1.5 to 3 x 10° oocysts to

prepare the soft gel vaccine.

The use of the edible polysaccharide gels results
1in a gel which sets rapidly, generally i1n about 2 minutes
or less. This maintains any therapeutic agents such as
vaccine organisms 1n uniform suspension and allows for
more uniform exposure of the poultry hatchlings to the
therapeutic agents, such as 1mmunizing organisms. Unlike
suspension 1n water, oocysts 1n the soft gel, after

preparation with a mixer will remain suspended without

further agitation for up to 24 hours.



CA 02464522 2004-04-15

JJ-11 872WO 9

10

15

20

2D

30

35

The low content of the edible gum in the soft gel
means that preferably 95% by weight or more of the gel 1is
water which, when used with or without therapeutic
agents, can aid i1n the hydration of the bird and induce
the feeding response. The soft gel has other advantages

over liguid suspensions i1n that the gel will not wet the

bird as much and therefore will not affect the health of

the chicks, particularly in winter when, if the hatchling
becomes wet through exposure to aqueous solution, the

exposure may cause death of the hatchling.

The therapeutic agent utilized with the soft
flowable gel of the present i1nvention may be one or more
of vitamins, minerals, medicaments, wvaccines, competitive
exclusion products, etc. The soft flowable gel of the
present i1nvention 1s particularly useful for
administration of live organisms, such that are used in
competition exclusion products or vaccines. Competitive
exclusion products are probiotics, for example, such as

Lactobacillus acidophilus, which are utilized to populate

the gut of the poultry and help minimize the potential

infection of the poultry with pathogenic organisms, such

as Salmonella, Clostridia, etc. One example of such a

competitive exclusion product is sold by Orion Corp.,

Finland under the tradename Broilact.

The soft flowable gel 1s preferably utilized for

administration of wvaccines, particularly, live vaccines

to poultry. Such vaccines may 1nclude live Salmonella

vaccines, Infectious Bronchitis, Infectious Bursal
disease, Newcastle disease, Infectious Laryngotracheitis,
Mycoplasma sp., Pneumovirus and coccidiosis. The soft
flowable gel of the present invention is of particular

use to the poultry for administration of coccidiosis

vaccine containing Eimeria sp.

The amount of the therapeutic agent utilized in

the soft flowable gel i1is adjusted to provide for the



CA 02464522 2004-04-15

JJ-11 872WO0O 10

optimum therapeutic dose to the poultry hatchlings based
upon the amount of gel being delivered to the hatchling.
It has been found that typically each of the hatchlings
will ingest between about 0.15 and 0.5 ml of gel and the
5 concentration of the therapeutic agent is adjusted to
provide the optimum therapeutic dose in this volume of

gel.

The use of the edible polysaccharide gel which
10 gels rapidly 1s also suitable for adding nitrogen
nutrients and other additives such as vitamins to the
soft flowable gel. This 1s especially useful with heat
sensitive nutrients which, if exposed to temperatures

over about 50°C, are denatured or inactivated.

15
The amount of the polysaccharide setting agent 1is
selected to form a soft flowable gel. If too much
setting agent 1s used the gel is not easily flowable and
thus 1s difficult to pump through the delivery system.
20 If too little setting agent is used the gel form may not

maintain any therapeutic agent contained in the gel such
as lmmunizing organisms in a relatively uniform
suspension. In addition, too little setting agent may
also not trap the moisture properly and may allow the

25 water to escape, which can result in reduced viability of
the 1mmunizing organisms as well as causing wetting of
the birds.

The followling examples are utilized to illustrate
30 preferred embodiments of the present invention but are
not to be construed as limiting the scope of the

invention to the specific examples.

Example 1
35 From tests conducted to determine the proper amount

gt
p—

ok

the setting agent to be utilized to maintain Eimeria
oocysts 1n suspension, it was determined that a gel
having a viscosity of at least 23 cps is required to

maintain the oocysts in suspension. With carrageenan

- 10 -
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gel, this translates to about 0.6 percent carrageenan
gel. The gel may contain more carrageenan than 0.6
percent, however i1t has been found that greater than
about 1 percent gel does not provide any added advantage
1n mailntaining the oocysts in suspension and may cause
difficulties in delivery of the flowable gel. For
carrageenan, the preferred range of gel is 0.8 to 1.0

percent with 1.0 percent being the most preferred.

As set out above, for Eimeria oocysts which are
rather large and dense organisms, a gel having a
viscosity of at least 23 cps 1s required to maintain the
oocysts 1n suspension. If the immunizing organisms in
the gel are smaller or lighter, then a lower viscosity
gel may be utilized to maintain the organisms in
suspension. The proper amount of gel to utilize to
maintain the suspension of organisms, while also
entrapping the moisture within the gel matrix, may be
easlly determined in accordance with the example set out

above.

A first embodiment of a delivery apparatus of the
present 1nvention is illustrated in the figures generally
indicated by the numeral 10. The apparatus 10 has a
manifold having a plurality of nozzle openings along the
length of the manifold to enable spraying of the gel into

a hatchling tray. The manifold is spaced above the

hatchlings tray by two supports 16 having a height to
space the manifold 14 above the hatchling tray and being
spaced apart a distance to straddle the tray. The
delivery apparatus has a pump means to enable the soft
flowable gel to be pumped through tubing and dispensed
1nto the hatchling tray through the nozzles located in

the manifold. The pump means is preferrably a metered

diaphragm pump as the motion of the diaphragm vibrates or

agitates the fluid flow helping to disrupt the fluid flow

0

and cause the soft gel to be released as a series of

discreet droplets. The tubing from the manifold is

-~ 11 -
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connected to an outlet of a metered diaphragm pump and
the inlet of the diaphragm pump 1s connected to a
container or reservolr containing the soft flowable gel.
One such metered diaphragm pump 1s that used for chlorine
dosing such as ProMinent Gamma Solenoid dosing pumps.

The use of a diaphragm pump with chemical resistant parts
also allows the apparatus to be washed by pumping warm
detergent solutions and to be sterilized by pumping
chlorine containing solutions through the apparatus.

This makes clean up of the apparatus very simple and

provides effective disinfection.

The size and spacing of the nozzles of the manifold
1s selected to produce a pattern of small beadlets of the
soft gel. It has been determined that a manifold
containing 20 to 35 nozzles spaced 1 to 2 cm apart along
the length of the manifold are preferred. Preferably, to
allow for delivery of small beadlets of gel, the inner
diameter of the nozzle is about 1 mm. It has been found
that providing the nozzles as small tubes extending
slightly into the manifold, helps in the dispensing of
the soft gel as beadlets and reduces the liklihood of the

gel dripping from the nozzles when the pump is not

operating.

EXAMPLE 1

The apparatus described above was configured to
deliver 25 ml of gel to each hatchling tray containing
about 100 birds. Day-o0ld cockerels were divided into two
groups, a treatment group and a positive control group.
The positive control group had 11 birds, from which one
bird was inoculated with one ml of gel, five birds were

inoculated with 0.5 ml of gel which was done via gel
spray. The remaining five birds were inoculated with 0.5

ml water containing about 2 x 10° ococysts per ml. The

carrageenan gel at 1.0 pércent containing approximately

2.5 x 10° oocysts per ml of gel was made and mixed with

plr

6.7 percent blue dye. The treatment group of 92 birds

- 12 -
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was used for gel spraying. Postmortem examination of the
digestive tract of 46 of the gel treated birds was
carried out at 15, 30, and 60 minutes after spraying.

The remalning birds were examined 5 and 6 days after
spraying and lesions were scored from 0 to 4 with 0 being

normal and 4 being the maximal lesions.

Positive evidence of vaccination was observed in two
ways - colored blue beaks, tongues and crops by the blue
dve in the gel and the appearance of lesions in duodenum

five days after vaccination and ceca 6 days after

vaccination. In the postmortem examination of 46 of the
spraved birds carried out at 15, 30 and 60 minutes after
gel spraying, 45 of the 46 birds or 98 percent picked up
the gel as indicated by the blue tongues or blue roofs.
Among the birds positive with blue dye, 10 of 16 birds
had blue upper esophagi within 30 minutes and 12 of 14

birds had blue crops within 60 minutes.

Postmortem examination carried out after 5 and 6
days of gel spray was done by examining the digestive
tract, and particularly the duodenal loop and ceca and
scoring the lesions observed. After five days, 17 of 18
birds were positive with an average lesions score of 1.1
+0.6 on the duodenal loop and on the ceca. After 6 days
100 percent of the birds were positive with an average
lesions score of 0.7 x£0.3 on the duodenal loop and 0.7

+0.4 on the ceca.

It was observed that the gel sprayed on the chicken
feathers was picked up within about three minutes after
spraying and the gel on the floor of the tray was cleaned
up within 30 minutes. The postmortem examination of the
upper digestive tract of 46 birds showed that an average
of 98 percent of the birds ingested the gel within 60
minutes after spraying, with 22 of 46 birds examined
showing blue esophagi or crops after 30 minutes of
spraying, which indicated the spray gel was effectively

carried deeper into the birds digestive tract. The

- 13 -
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postmortem examination of the digestive tract of the 42
birds showed that an average of 98 percent of the birds
were 1nfected with coccidia. Among the birds examined on

day 5, 94 percent were positive with an average lesions

score of 1.1 *£0.6 and after day 6, 100 percent were

positive with an average lesions score of 0.7 0.3 on the

duodenal loop and 0.7 0.4 on the ceca.

EXAMPLE 2

Four hundred and twenty commercial strain male
broiler chickens (Ross x Ross) were obtained at day 1 of
age. Birds were randomized to one of two treatment groups
replicated six times. Half of the birds, designated
treatment 1, were allocated to one of six litter floor
pens, 35 birds per pen. The other half of the birds,
designated treatment 2, were vaccinated with gel vaccine
using the apparatus of the present invention. All
treatment replicates were group weighed before placement.
Conventilional corn/soybean starter, and grower/finisher
diets were prepared. Treatment 1 diets were formulated to
contain Maxiban® as the anticoccidial ingredient whereas
treatment 2 diets contained no anticoccidial. Birds were
offered feed and water ad lib. All birds were
individually weighed on days 21, and 49 of the trial.

Starter diet was fed to day 21; grower/finisher diet to

day 49. Birds were monitored for morbidity and mortality

)

twice daily

Table 1 shows body weight, body weight gain, feed
intake and feed intake:body weight gain data and percent

mortality.

Treatment Body Weight (g) Body Weight Gain (g)

Initial 21 d | 49 4 |0-21 d]21-49d]0-49 4

1. Maxiban®| 42.4 | 806 | 3722 764 2916 | 3680

2. Immucox® 42 .4 813 3739 770 2926 3696

SD .53 31.2 1 106.9 31.2 84.6 | 107.1

- 14 -
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Significance NS NS NS NS NS NS
Feed Intake (g/bird) |Feed Intake:Body Wt. [Mortality
Gain (%)
0-21 d| 21-49 | 0-49 4!0-21 4dif 21-49 |0-49 d 0-49 d
<1¢
1. Maxiban®| 998 | 5494 | 6491 1.31| 1.88| 1.76 2.38
- 2 . Immucox® 996 5610 6606 1.29 1.92 1.79 2.38
| SD 34.8 | 164.8 | 189.3 0.047 0.03] 0.03 2.15
Significanceg NS NS NS NS NS NS NS
: L
Body.weight, body weight gain, feed intake, feed

10

L5

20

25

utilization and percent mortality were not affected by
method of providing coccidial control throughout the

trial (P >.05).

EXAMPLE 3

To compare the efficacy of gel spray delivery, gel
puck delivery, and water diluent delivery of turkey
coccidiosis vaccine in a challenge study. Measurements of
efficacy include weight gains and lesions scores.

Immucox for Turkeys, consisting of Eimeria meleagrimitis

and E. was used for i1mmunization.

adenoeilides,
Birds were vaccinated at day 1 and housed 1n single-
use cardboard boxes for each treatment, and given feed
and water ad libitum. The negative and positive controls
were treated similarly and not vaccinated. They were
placed in a separate isolation room. To minimize bilias all
birds were randomly assigned to be i1n one of the five
groups; each bird was tagged and weighed before challenge
and again 5 days post-challenge. When birds were 8 days
old they were split into two boxes for each treatment
group (12-14 birds per box).
Twenty-seven poults were vaccinated at day 1 by the
gel spray machine. Approximately 25 mL of the gel spray

mixture was pumped onto the poults for their consumption.
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Twenty-seven poults were vaccinated at day 1 by the gel
puck delivery method. Gel puck wvaccine was left in the
box for 90 min for poults to ingest Twenty-six poults
were vaccinated at day 1 by the water delivery method.
The vaccine in a mixture of diluent and water was left

out for 90 min for poults to drink.

At 15 days of age the poults in the positive
control, gel spray, gel puck, and water delivery
treatment groups were challenged with a total of 400,000
oocysts/bird. Approximately 55% were E. meleagrimitis and
45% were E. adenoeides. After challenge the birds were
then transferred to clean cardboard boxes at 2 boxes per
treatment group. Five days post-challenge, each bird had
its weight recorded and was then sacrificed. Lesions of
the caeca were scored. Two lesion scores were recorded

and averaged for statistical purposes.

One bird died in the negative control group (no
treatment, no challenge) on day 13. No other mortality
was observed. No lesions were found in the negative
control group. The birds i1n the gel puck delivery group
gained the most weight, an average of 66.3 g per bird.
Birds in the water delivery, gel spray delivery, and non
vaccinated/unchallenged treatment groups gained similar
amounts of weight at 59.8 g, 61.4 g, and 62.3 g per bird,
respectively. Birds i1n the unvaccinated/challenged group

gained the least amount of weight at 52.3 g.

In this Experiment, a two species turkey coccidlosis
vaccine containing Eimeria meleagrimitis and E.
adenoeides was given to poults by three routes: gel
spray, gel puck, and water delivery. Both positive and
negative control groups were included i1n the study. Birds
were challenged with a high dose of turkey coccidia on
day 15. Vaccine delivered by gel puck offered the best
protection against a high challenge of turkey coccidia

than either water delivery or spray delivery as observed

- 16 -
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by a better weight gain. However all three routes of
delivery provided improved weight gains which were
statistically significant (p<0.03) when compared to non-
vaccinated challenged controls. When lesion score was the
measurement of efficacy, delivery of vaccine by gel spray

or water was better than delivery by gel puck. Gel spray

offers an alternative to delivery by water or gel puck

and 1s efficacious as judged by weight gains and lesion
scores.

The soft flowable gel of the present invention
allows for an easy to use system for treating poultry
hatchlings. In one embodiment, the treating of the
poultry hatchlings involves maintaining hydration of the
hatchlings during holding and transport. In this
embodiment, the soft gel would comprise the suitable
setting agent and water, with at least 90% of the weight
of the gel being water, more preferably be at least 95%
by weight and most preferably about 98% by weight. When
utilizing the soft gel for hydration of the poultry
hatchlings, 1t may be advisable to increase the amount of
gel dispensed per hatchling tray up to about 75ml to
allow the hatchlings to ingest the beadlets for a longer
period of time. When utilized for hydration, the soft
gel 1n addition to the setting agent and water may also
include amounts of wvitamins, minerals or other nutrients

commonly employed, particularly for delivery in water
based systems.

In a preferred embodiment, the soft gel is used for
administering therapeutic agents particularly to poultry
hatchlings. 1In particular, the soft flowable gel of the
present i1nvention 1s of most use when administering live

organisms, such as found in competitive exclusion

products and vaccines to the poultry hatchlings. This is

particularly the case where the live organisms are

relatively large and are required to be maintained in

- 17 -
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suspension to allow for each of the hatchlings to be

exposed to the optimal immunizing dose of the organism.

The use of the soft flowable gel vaccine also allows
for the preparation of multivalent wvaccines containing
more than one organism commonly utilized for wvaccination

against respiratory diseases such as Newcastle virus and

bronchitis, coccidiosis, and other poultry diseases.

The method and soft gel vaccine of the present

invention provides for an easy to use means of immunizing

a large number of hatchlings by spraying the vaccine on

the hatchlings in the tray. The same method can alsc be
used i1n the barn, 1f needed. By incorporating the

apparatus 1nto a conveyor system, this i1s easily

accomplished.

Although various preferred embodiments of the
present invention have been described herein i1in detail,
1t will be appreciated by those skilled in the art that
variations may be made thereto without departing from the

spirit of the invention or the scope of the appended

claims.
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I CLAIM:

1. A method of treating poultry hatchlings in a
hatchling tray, the method comprising:

providing a soft gel form capable of being dispensed
through a spray nozzle,

providing a spray dispensing apparatus, the
apparatus being capable of delivering a predetermined
volume of the gel as a plurality of small beadlets
through a plurality of spray nozzles arranged along a
manifold,

placing the hatchling tray containing the hatchlings
beneath the spray nozzles of the dispensing apparatus,

dispensing the predetermined volume of the soft gel
as small beadlets into the hatchling tray, and

allowing the hatchlings to consume the beadlets.

2 . A method according to claim 1 wherein the gel form

1s dispensed utilizing a metered diaphram pump.

3. A method according to claim 2 wherein the

predetermined volume of the soft gel is between about 15

ml and about 50 ml per tray.

4 . A method according to claim 3 wherein the soft gel

contains a therapeutic agent.

5. A method according to claim 4 wherein the

therapeutic agent is a live organism.

6 . A method according to claim 5 wherein the live
organism 1S one or more organisms selected from the group

of competitive exclusion products and vaccines.

7 . A method according to claim 6 wherein the vaccine is
one or more 1mmunizing organisms selected from
Salmonella, Infectious Bronchitis, Infectious Bursal
disease, Newcastle disease, Infectious Laryngotracheitis,

mycoplasma, Pneumovirus and coccidiosis.

- 19 -
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8 . A method according to claim 7 wherein the live

organism 1s oocysts of one or more strains of Eimeria sp.

9. A dispensing apparatus for dispensing a soft gel
into a hatchling tray of poultry hatchlings, the
apparatus comprising:

a manifold provided with a plurality of spray
nozzles sized to permit a soft gel to pass therethrough
and be dispersed in the form of small beadlets when
prlaced under pressure,

the manifold being connected to a dispenser capable
of dispensing a predetermined volume under pressure and

the dispenser being connected to a reservoir for
containing the soft gel in a flowable form having the

therapeutic agent dissolved or suspended therein.

10. A dispensing apparatus according to claim 9 wherein

the dispenser 1s a metered diaphragm pump.

11. A dispensing apparatus according to claim 10 wherein
the manifold i1s provided with at least 20 nozzles spaced

apart about 1 cm along the length of the manifold.

12. A dispensing apparatus according to claim 11 wherein

the soft gel contains a therapeutic agent.

13. A dispensing apparatus according to claim 12 wherein
the therapeutic agent is an immunizing dose of a live

organism.

14. A dispensing apparatus according to claim 13 wherein
the live organism 1s one or more organisms selected from

the group of competitive exclusion products and wvaccines.
15. A dispensing apparatus according to claim 14 wherein

the vaccine 1s one or more immunizing organisms selected

from causative agents of Salmonella, Infectious

- 20 -
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Bronchitis, Infectious Bursal disease, Newcastle disease,

Infectious Laryngotracheitis, mycoplasma and coccidiosis.

16. A dispensing apparatus according to claim 15 wherein

5 the live organism 1s oocysts of one or more strains of

Eimeria Sp.
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