
EP 0 217 631 B1 Description Nicarbazin has long been sold and used as a
coccidiostat for poultry. Infections by coccidia are extremely damaging to
poultry in high-production facilities, and particularly to broiler
chickens. Nicarbazin 5 has been one of the most valuable coccidiostatic
drugs for nearly thirty years. Nicarbazin is not a single compound, but is
a physical-chemical complex of 4,4'-dinitrocarbanilide with
2-hydroxy-4,6-dimethylpyrimidine. U.S. Patent 2,731,382, of Basso and
O'Neill, assigned to Merck and Company. It has been found that the particle
size of nicarbazin has a great effect on its activity. Rogers, et al.,
Science 222, 630-32 (1983). 10     Accordingly, nicarbazin is always used
for poultry medication in the form of a very fine powder, the particles of
which range from a few tenths of a micron to a few microns in diameter. The
fine particle size, which is necessary for best effect, accentuates a major
processing difficulty of nicarbazin. It tends to develop strong
electrostatic charges with handling. As a result, mixtures of nicarbazin
with other substances tend to separate very easily, and the nicarbazin has
a strong tendency to adhere to other surfaces and 15 substances to which it
is exposed. The usual way to administer nicarbazin is in poultry feed, at a
very low concentration such as 0.0125%. It is the custom to prepare a
concentrated premix of animal drugs, which premix is then added to and
mixed through batches of feed. Unfortunately, nicarbazin has proved
difficult to handle because of its electrostatic properties. Mixed feed
containing nicarbazin tends to separate, with the nicarbazin adhering to 20
the walls of the equipment. As a result, the nicarbazin content of the
treated feed is undesirably low, and other feed becomes contaminated with
nicarbazin. The present invention addresses the problems by providing an
improved, non-separating feed premix. Thus, the present invention provides
an animal feed premix in substantially granular and non-dusty form
comprising finely powdered nicarbazin and a water-soluble adjuvant having a
melting point in the range 25 from [err] to [err]. Throughout the
specification and claims, all expressions of percentage, concentration and
the like will refer to weight units unless otherwise stated. All
temperatures are expressed in degrees Celsius. The premix of the present
invention is defined as substantially granular and non-dusty, and it is
precisely those properties of the premix which make it more desirable,
useful and convenient than have 30 been previous nicarbazin premixes. It
should be understood that it is never possible to eliminate entirely any
fine particles from a solid; the abrasion of handling and shipping, if
nothing else, will create some fine particles. The examples which follow
show that premixes according to the present invention typically contain
less than 3-4% of particles smaller than 80-mesh, on the U.S. sieve scale
(177 micrometer), and less than 2% of particles smaller than 100-mesh (149
micrometer). A premix of such a size range blends 35 well with typical
mixed poultry feeds, which have a similar size range. Nicarbazin does not
tend to separate from the premix, nor does it tend to separate from feeds
with which it is mixed. Nicarbazin for use in the present premixes is
prepared according to the best practice in the prior art. It has previously
been known that nicarbazin complex must be in the form of a very fine
powder, and the fact remains true for nicarbazin to be used in the present
invention. The nicarbazin should have a typical particle 40 size range such
that 50% of the particles are smaller than 10 micrometer. It has been found
that nicarbazin can be granulated without any adverse effect on its
biological activity, with a water-soluble adjuvant having a melting point
in the range from [err] to [err]. It appears that the water- soluble
adjuvant, applied as a molten liquid to the nicarbazin, forms hard granules
which break up rapidly in 



the bird's digestive tract, to release the nicarbazin particles in their
original fine, unagglomerated form. 45     It appears to be important for
the adjuvant to have a relatively sharp melting point, so that the mixed
batch of nicarbazin and adjuvant becomes a non-sticky solid quickly upon
cooling. Further, it is preferred for the adjuvant to be relatively hard,
and even brittle, at ambient temperatures. Animal feeds and feed premixes
are often exposed to relatively high temperatures in storage, since such
products are kept in barns and other uninsulated buildings. It is possible
for storage temperatures in so such buildings to approach 50 in hot
weather. Accordingly, it is preferred to use an adjuvant with a higher
melting point, for example, from [err] to [err], particularly when the
product is to be made or used in summer in a hot climate. The preferred
adjuvants are the polyethylene glycols (PEG) with a molecular weight range
of from 3,000 to 12,000. The polyethylene glycols are well-established in
pharmaceutical and agricultural chemistry; the 55 best known brand name is
Carbowax, of the Union Carbide Company. The most preferred polyethylene
glycols are those with a molecular weight of from 4,000 to 8,000, and the
most preferred grade is that with a molecular weight of 8,000. 2    EP 0
217 631 B1 Further suitable adjuvants are chosen from the class of nonionic
polyol surfactants. Many such polyols are in the suitable melting point
range, and are entirely safe for use in animal feeds. Such classes as the
block copolymers of propylene oxide and ethylene oxide: polymers of
propylene and ethylene oxides on propoxylated ethylene diamine; and the
straight chain oxyalkylated alcohols furnish suitable compounds. In 5
general, the molecular weight of polyols should be 6,000-10,000 in order to
obtain the correct melting point range. Particular brand names of such
products include but are not limited to the Pluronic, Tetronic and Plurafac
series, all of BASF Wyandotte Corp., Parsippany, N.J. The premix of the
present invention may be made either with or without a carrier, as the
formulator may desire in the circumstances. In the present sense, the term
"carrier" refers to a granular, inert, 10 physiologically-acceptable
substance which provides a base to which the adjuvant adheres the
nicarbazin. The most physically desirable and convenient carrier for such
premixes is ground, granulated corn cob, which is readily available in the
United States. Corn cob can be granulated in a particularly accurately
sized and non-dusty form. Other carriers, however, such as granulated clay
and the like may also be used. Animal feed premixes have usually been
prepared with a carrier of vegetable origin such as grain 15 byproducts,
solvent-extracted soybean feed, rice hulls, and such inexpensive
substances. Such carriers are not particularly desirable for the present
premixes, because they are not in themselves non-dusty and granular.
Accordingly, if a carrier such as rice hulls is used, the adjuvant must not
only granulate the nicarbazin, it must also granulate the rice hulls and
the adjuvant is not efficiently used. The concentration of nicarbazin in a
feed premix of the present invention is not a critical factor. 20
Obviously, feed of any appropriate concentration can be prepared from a
premix of any higher concentra- tion. Nicarbazin has conventionally been
sold as a premix containing 25% active ingredient. Concentrations in that
range, such as from 10% to 35%, are convenient and economical and are
preferred. When a carrier is not used in the premix, the concentration of
nicarbazin can conveniently be very high, such as in the range of 60-80%. 



25     Thus, the nicarbazin concentration in the premix may be in the range
of 5-80%, depending entirely on economics and convenience in the
circumstances in which the premix is to be made and used. The concentration
of the adjuvant in a premix of the present invention need not be very high.
Excellent premixes according to the present invention are made with
adjuvant concentrations of 5-20%, when a carrier is used and the nicarbazin
concentration is in the preferred range of 10-35%. When a carrier is not 30
used, the adjuvant makes up the entire inert ingredient content, and
therefore may be in high concentration. For example, if a 50% premix is
made without a carrier, the adjuvant content is obviously 50%. In general,
it is necessary to use only an amount of the adjuvant sufficient to
granulate the product and bind the nicarbazin so that it cannot release
dust in handling. The examples below illustrate many useful premixes and
demonstrate the manner in which the necessary amount of adjuvant is
determined. The most 35 preferred amount of adjuvant, however, will usually
be found in the range from 5% to 20%, when an appropriate carrier is used
in the formulation. The amount of carrier in the premix is the remainder,
after the desired concentration of nicarbazin and the necessary amount of
adjuvant have been determined. The amount of carrier has no bearing on the
physical acceptability of the premix; entirely satisfactory premixes have
been prepared with no carrier at all, 40 and as much as 80% of carrier may
be used when the concentration of nicarbazin is low. The determination of
the amount of carrier is easily made by a formulations chemist. In some
instances, it has been found to be advantageous to add a relatively small
amount of an inert oil, such as a vegetable oil or, more preferably, a
light mineral oil, to the carrier before adding the adjuvant and
nicarbazin. It is believed that a small amount of oil. in the general range
of 2-20%. helps to seal the 45 crevices and pores of the carrier, and
thereby allows a desirable product to be made with a smaller amount of the
more expensive adjuvant. The addition of an oil is not particularly
important when corn cob carrier is used, but becomes more important when a
carrier such as a clay or diatomaceous earth is chosen. Such carriers have
a great capacity to absorb liquids, and will require a large amount of
adjuvant to make a satisfactory product. Accordingly, when such carriers
are to be used, it is more convenient to preload the so carrier with an
inexpensive inert oil. The manner in which the premixes are prepared is
important. It is necessary to melt the adjuvant, and to mix the adjuvant
with the nicarbazin and the carrier, if one is used, in such a manner that
the nicarbazin is well dispersed. When a carrier is used, it is best to add
the carrier to a suitable mixer and heat it to above the melting 55 point
of the adjuvant. The adjuvant is then added, as a solid or a liquid, and
mixing is continued until the adjuvant is well spread over the surface of
the carrier particles. Then the nicarbazin is added and mixing is continued
until the nicarbazin is well spread through the mass of the product. The
mixed product is then cooled to below the melting point of the adjuvant.
EP 0 217 631 B1 The mixer used for the preparation must provide enough
mixing power and shear to disperse the agglomerates which nicarbazin
invariably forms because of its fine, highly charged character. The best
type of mixer is one which combines mass movement, effected by rotating
plows or ribbons, with high-speed mixing. The desired action can be
obtained by installing a high-speed rotating blade in the side of a ribbon
5  or plow-type solids mixer. 



When a carrier is not used, the preparation of the premix is a conventional
operation. The appropriate amount of nicarbazin is dispersed in molten
adjuvant, and the mixture is cooled and granulated in such a manner that it
cannot separate before it cools. For example, flaking on a drum or
belt-type chiller is appropriate. The resulting flakes are then further
chopped or broken and screened to select the desired 10 particle size. Such
operations are commonly used in many industries. It will be understood
that, no matter what process is used and whether a carrier is included or
not, the final step of manufacture must be screening to separate over-size
and under-size particles. Under-size may be simply recycled to the mixer,
and over-size may be recycled or may be lightly ground, and then recycled
to the final screening operation. 15     The following examples are
provided further to illustrate and explain the premixes of the present
invention and the processes by which they are made. Example 1 20     This
test was carried out in a 10 cubic foot horizontal mixer equipped with a
rotating plow agitator, and having a 3600-rpm. rotating blade chopper
installed in its sides. To the mixer was added 65.0 kg. of 40-60 mesh (U.S.
sieve) granulated corn cob, and the mixer was heated, by means of a steam
jacket, until the temperature of the corn cob was about [err]. To it was
then added 10.9 kg. of polyethylene glycol. molecular weight about 8,000,
and the batch was mixed for 5 minutes more, at increased speed. To it was
25 added 33 kg. of nicarbazin. The batch was mixed for a total of 35
minutes, at the end of which time the bulk temperature was [err]. The
product was discharged from the mixer into pans where it was allowed to
cool. Its density was 33.8 lb./[err] (541,4 g/[err]). When the product had
cooled, it was dumped from the pans into drums and a sample was taken for
sieve analysis, on standard U.S. sieves. 30
+20    0.0% + 40    3.59% + 80   95.27% + 100    0.76% -100    0.38%
Example 2 40     To the same type of mixer described in Example 1 was added
60 kg. of 40-60 mesh granular corn cob. and the mixer was heated until the
bulk temperature was 70-[err]. The corn cob was mixed at 74-80 rpm. To the
mixer was then added 10 kg. of polyethylene glycol, molecular weight about
3.350, and the mixture was agitated for 5 minutes. To it was then added 30
kg. of nicarbazin, and the side chopper of the mixer was started. The batch
was mixed and chopped for 10 minutes, at which time the bulk temperature of
the batch 45 was [err]. The product was emptied from the mixer into flat
pans, which were cooled in the open air on a cool spring day. A sieve
analysis of the product was performed, with the following results. +20
0.0% +40    2.0 50                                          +80   95.4 +
100    1.2 -100    1.4 55 4   



EP 0 217 631 B1 Example 3 A 60 g. portion of nicarbazin was added to 40 g.
of molten polyethylene glycol of molecular weight about 4,000. The
nicarbazin was thoroughly dispersed through the molten PEG by hand, and the
resulting 5  slurry was cooled in a thin sheet in a metal pan. The cooled
sheet was broken into flakes, and the flakes were granulated by hand to
produce a granular product of approximately 30-80 mesh. Example 4 10     A
85 g. portion of nicarbazin was placed in a porcelain mortar. and to it was
added 15 g. of molten polyethylene glycol 4,000. The mixture was briskly
agitated by hand and agitation was continued while the mixture cooled, so
that the product cooled in granular form. When it had reached ambient
temperature, the mixture was screened to isolate 30 g. of the desired 30-80
mesh portion. 15 Example 5 To a 2-litre ribbon blender was added 272.4 g.
of granular corn cob, 30-100 mesh size range. The mixer was heated, 45.4 g.
of polyethylene glycol, molecular weight about 3,350, was added, and that
mixture was heated to [err]. Then 136.2 g. of nicarbazin was added and the
mixture was agitated until it was 20 homogeneous. The premix was then
emptied from the mixer and cooled. Only a very small amount of dust was
visible. The sieve analysis was as follows. + 30    1.4% + 100   96.8 25
-100    1.8 Example 6 30 The 2-litre ribbon blender was charged with 274.6
g. of 30-100 mesh corn cob, 9.1 g. of light mineral oil and 34.1 g. of
polyethylene glycol, molecular weight about 3,350. The mixture was heated
to [err], and was mixed until homogeneous. Then 136.2 g. of nicarbazin was
added, and the mixer was run until the mixture was homogeneous. The batch
was cooled to [err] with continued mixing, and the mixer was emptied. A
very 35 small amount of dust was visible upon pouring the batch of premix.
Example 7 The 2-litre ribbon blender was used to prepare a batch, made as
described in Examples 5 and 6, but 40 made up of 227.0 g. of 40-60 mesh
corn cob, 45.4 g. of polyethylene glycol of molecular weight 3,350, and
181.6 g. of nicarbazin. Thus, a 40% premix was prepared. The cooled batch,
containing 40% nicarbazin, was elegant in free-flowing granular form with
very little visible dust. 45 50 55 5    EP 0 217 631 B1 The following
additional exemplary formulations of premixes according to the present
invention are provided to assure the understanding of the reader. All of
the products which are briefly described in the 



following table are made in the same type of equipment and with the same
order of addition which has been described in the Examples above. 5 [ERR]
20 X 55 6    EP 0 217 631 B1 Claims 1. An animal feed premix in
substantially granular and non-dusty form comprising a mixture of finely
powdered nicarbazin and a water-soluble adjuvant having a melting point in
the range from [err] to 5      [err] and, optionally, a carrier,
characterised in that the nicarbazin and adjuvant are mixed whilst the
adjuvant is in the molten state. 2. A premix as claimed in claim 1
comprising a carrier wherein the concentration of nicarbazin is from 10% to
35% by weight. 10 3. A premix as claimed in claim 1 or 2, wherein the
melting point of the adjuvant is from [err] to [err]. 4. A premix as
claimed in claim 1 which does not comprise a carrier, wherein the
concentration of nicarbazin is from 60% to 80% by weight. 15 5. A premix as
claimed in any one of claims 1 to 4, wherein the adjuvant is polyethylene
glycol. 6. A premix as claimed in claim 5 wherein the polyethylene glycol
has a molecular weight in the range from 4000 to 8000. 20 Revendications 1.
Pr6melange d'aliments pour animaux sous forme essentiellement granulaire et
non poussiereuse. comprenant un melange de nicarbazine reduite en poudre
fine, ainsi qu'un adjuvant hydrosoluble ayant 25     un point de fusion
dans le domaine de 50  a 85 C, et 6ventuellement un support, caract6risd en
ce qu'on melange la nicarbazine et l'adjuvant, tandis que l'adjuvant se
trouve a lNtat fondu. 2. Prem6lange selon la revendication 1, comprenant un
support, dans lequel la concentration de nicarbazi- ne est de 10% a 35% en
poids. *  30 3. Premelange selon la revendication 1 ou 2. dans lequel le
point de fusion de l'adjuvant est de 65- a 85'C. 4. Premelange selon la
revendication 1, qui ne comprend pas de support, dans lequel la
concentration de 35     la nicarbazine est de 60% a 80% en poids. *   K.>
5. Premelange selon l'une quelconque des revendications 1 a 4, dans lequel
l'adjuvant est le poly6thyle- neglycol. 40  6. Prem6lange selon la
revendication 5, dans lequel le poly6thylenegiycol a un poids moleculaire
dans le 



domaine de 4.000 a 8.000. Patentansprtiche 45  1. Tierfuttervormischung in
im wesentlichen granulierter und nicht-staubender Form, umfassend eine
Mischung eines feingepulverten Nicarbazins und eines wasserloslichen
Adjuvans mit einem Schmelz- punkt im Bereich von 50 bis 85-C und,
gegegebenenfalls, einen Tr~ger, dadurch gekennzeichnet, daB das Nicarbazin
und das Adjuvans gemischt werden, wahrend sich das Adjuvans in
geschmolzenem Zustand befindet. 50 2. Vormischung nach Anspruch 1,
umfassend einen Trager, wobei die Konzentration an Nicarbazin 10 bis 35
Gew.-% betr~gt. 3. Vormischung nach Anspruch 1 oder 2, worin der
Schmelzpunkt des Adjuvans 65 bis 85-C ist. s5 4. Vormischung nach Anspruch
1. die keinen Trager enthilt, wobei die Konzentration von Nicarbazin 60 bis
80 Gew.-% ist. 7    ,          -    EP 0 217 631 B1  lii iillii  ii lll f C
L   M   s * 5. Vormischung nach einem der Anspruche 1 bis 4, worin das
Adjuvans Polyethylenglykol ist. 6. Vormischung nach Anspruch 5, worin das
Polyethylenglykol ein Molekulargewicht im Bereich von 4000 bis 8000 hat. 5
10 15 20 25 30 35 40 45 50 55    


