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Concentrated liquid insecticidal fornulations are often used for
delivering an insecticide to the water in the tank. However, liquid

formul ati ons in theTherpregent irsrmiitsidn atdlattndenar adbid chided i @i ALY
hi gh propogti ofgrmulation and, more particularly, relates to the use of
such a formulation in the treatment of animals.

Animals, for example cattle, need to be periodically
externally treated with an insecticide in order to combat
10 ectoparasitic pests. One widely used method of contacting
animals with an insecticide involves dispersing the
insecticide in water in a large tank and then immersing

the animals in the liquid in the tank.

15 Concentrated liquid insecticidal formulations are
often used for delivering an insecticide to the water in
the tank. However, liquid formulations in the form of
emulsifiable concentrates contain a very high proportion
of organic solvent (often up to 80 percent) which are

20 increasingly coming under scrutiny for their effect on the
environment; emulsion concentrates have a higher water
content but still contain organic solvents. Suspension
concentrates, another water-based liquid form, are often
viscous giving rise to handling problems and loss of

25 active ingredient through retention in the packaging.

A further problem associated with some 1liquid
formulations when used in a tank in which animals are
immersed is that of the loss of active ingredient by

30 adsorption to the animals (known as "stripping"). This
necessitates replenishment of the tank with active
ingredient at shorter intervals than would otherwise be
required. '

35 It is an object of the present invention to provide
an insecticidal formulation for use in the treatment of
animals which is easy to handle and transport, is highly
active and has a low susceptibility to stripping.
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The invention extends to an agueous dispersion
prepared by dispersing a solid formulation which comprises
polyvinylpyrrolidone and a pyrethroid insecticide in water
for use in the treatment of animals.
10
The invention extends to the use of
polyvinylpyrrolidone and a pyrethroid insecticide for the
preparation of a solid formulation for the treatment of
animals.
15
The invention extends to the use of a solid
formulation which comprises polyvinylpyrrolidone and a
pyrethroid insecticide for the preparation of an aqueous
dispersion for the treatment of animals.
20
The invention extends to the use of an aqueous
dispersion prepared by dispersing a solid formulation
which comprises polyvinylpyrrolidone and a pyrethroid
insecticide in water for the treatment of animals.
25
The invention extends to a method of treating
animals, the method comprising administering to the
animals a liquid formulation prepared by dispersing a
solid formulation which comprises polyvinylpyrrolidone and
30 a pyrethroid insecticide in water.

The invention extends to a method of combating
insects associated with animals, the method comprising
treating the animals with a liquid formulation prepared by

35 dispersing a solid formulation which comprises



- 2- In accordance with a first aspect of the present invention, there is
provi ded use of pol yvinyl rolldone and a pyrethroid |nsect|C|de for the

manuf act ur e s oy flation which conprises a nelt extrudate,

wherein the p €T i“‘ i done is present in the extrudate in an anmount
of at | east 5 for use in ectoparasitic control and optionally
for the external treatnent of aninals. In accordance with a second aspect
of the present invention, there is provided use of a solid fornulation

whi ch conprises a nelt extrudate conprissing pol yvinyl pyrrolidone and a
pyrethroid insecticide, wherein the polyvinylpyrrolidone is present in the
extrudate inpyl W iMylpyircllidARSt &M@ P& C@irethtoior inkeckaulact ure of
an aqueous dIS ersion for use in ectoparasitic control and optionally for

t he external & ment of ani nals. In accordance with a third aspect of

the present invention,

The solid formulation of polyvinylpyrrolidone and
5 pyrethroid insecticide has, surprisingly, been found to be
highly:advantageous in the treatment, particularly the
therapeutic treatment, of animals. For example, a
dispersion of the solid formulation has been found to have
unexpectedly high insecticidal activity and a 1low

10 susceptibility to stripping.

Preferably, the animals are treated against acarid
pests. The acarid pests may be ticks.

15 Preferably, the animals are treated against
ectoparasites.

The animals are preferably mammals. The animals are
preferably bovine.

20
Animals, for example cattle, are often treated with
an insecticide by immersing the animals in a liquid which
includes the insecticide. The liguid is suitably held in
a receptacle known as a "dip" tank.
25

The invention extends to a method of delivering an
insecticide to a liguid in a receptacle, for example a dip
tank, the method including the step of dispersing a solid
formulation which comprises polyvinylpyrrolidone and a

30 pyrethroid insecticide in receptacle liquid.

Preferably, in the method, said receptacle liquid is
present in the receptacle prior to the step of dispersing
said solid formulation in said receptacle liquid.

35



there is provided use of an aqueous di spersion prepared by dispersing a
solid fornul ati on which conprises a nelt extrudate conpri sing

pol yvi nyl pyrrol i done and a pyrethroid insecticide in water, wherein the

pol yvi nyl pyrrolidone is present in the extrudate in an amount of at | east
50 percent ww, for the manufacture of a nedi canent for use in
ectoparasitic control and optionally for the external treatnent of aninals.
In accordance with a fourth aspect of the present invention, there is
provided use of a liquid formulation prepgred by dispersing a solid
formul ati on which conprises a nelt extrudate conprising

pot yvi nyl pyr 0! | Ao ANt lrfidH Nl dhdd 566! & CrEBebRatRbCFor gkl i
pol yvinyl pyrrolidone 1s present in the extrudate Ih_an anount of at | east
50 percent w @Rifgrlshdhmiigesntaclofconintagedt Lighidsdnseddmicdatl i ng
i nsects on anigi@persion prepared by dispersing a solid formulation
which comprises polyvinylpyrrolidone and a pyrethroid

5 insecticide in water.

A broad range of pyrethroid insecticides for use in
the present invention are disclosed in the following
publications: U.K. Patent Application No. 1 413 491

10 (NRDC), European Patent Application No. 22382 (FMC),
European Patent Application No. 107296 (ICI), U.K. Patent
Application No. 1 565 932 (Bayer), U.K. Patent Application
No. 1 439 615 (Sumitomo), U.K. Patent Application No. 1
560 303 (Sumitomo), U.K. Patent Application No. 2 013 206

15 (Sumitomo), and U.K. Patent Application No. 2 064 528
(Shell).

Examples of commercial pyrethroid insecticides for

use in the present invention include: 5-benzyl-3-

20 furylmethyl(E)-(1R) ~cis-2,2~-dimethyl-3-(2-oxothiolan~3-
ylidenemethyl)cyclopropanecarboxylate; permethrin (3-
phenoxybenzyl (1RS) ~cis-trans-3-(2,2~dichlorovinyl)-2,2-
dimethylcyclopropanecarboxylate); fenpropathrin ((RS)-a-
cyano-3-phenoxybenzyl 2,2 ,3,3-~-

25 tetramethylcyclopropanecarboxylate) ; esfenvalerate ((S)-a-
cyano-3-phenoxybenzyl(S)-2(4~-chlorophenyl)-3-
methylbutyrate); fenvalerate ((RS)-cyano-3-
phenoxybenzyl (RS)~-2-(4-chlorophenyl)-3-methylbutyrate) ;
cyfluthrin ({RS) —a~cyano-4-fluoro-3-phenoxybenzyl (1RS) -

30 cis~-trans-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropanecarboxylate); beta-cyfluthin (a
reaction mixture comprising two enantiomeric pairs in
approximate ratio 1:2, i.e. (8)=-a-cyano-4-fluoro-3-
phenoxybenzyl (1R)~-cis-3-(2,2-dichlorovinyl)=~2,2-

35 dimethylcyclopropanecarboxylate and (R)-a-cyano-4-fluoro-



- 2a - In accordance with a fifth aspect of the present invention, there
I's provided use of a liquid formul ation prepared by dispersing a solid
formul ati on which conprises a nelt extrudate conpri sing

pol yvi nyl pyrrolidone and a pyrethroid insecticide in water, wherein the

pol yvi nyl pyrrolidone is present in the extrudate in an anount of at | east
50 percent ww, for the manufacture of a nedi canent for use in conbating
ectoparasitic insects associated with ani nal s. I n accordance with a sixth
aspect of the present invention, there isgprovided a receptacle for

i mrersing animals, the receptacle containing a liquid insecticidal

di spersion pr:?Pﬁ'h@h@i( @'épz?*@( ﬂ@)a—éﬂél-@-f(fﬁ ITEL@tlldmle%rQPIrPL'ZS%-
mel t extrudat q&ht5|n€ S H§V|n¥ ggrro |don§ &@ (Pyrethr0| i nsecti ci de
in water, OFORT ADRRGFREPP¥BMRLE ¥ 2T AR &5& TUR%E®e in
an anDunt(ﬁ Eﬁpheﬁbky%bnzyDGWURMHMrans 3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropanecarboxylate and (R)-a-~cyano~4-fluoro-
5 3-phenoxybenzyl(1S) -trans-3-(2,2-dichlorovinyl)~-2,2-
dimethylcyclopropanecarboxylate); lambda-cyhalothrin (a
reaction product comprising equal quantities of (S)-a-
cyano-3-phenoxybenzyl(2)-(1R)-cis-3~(2-chloro-3,3,3-
trifluoropropenyl)-2,2-dimethylcyclopropanecarboxylate and
10 (R) -~a-cyano-3-phenoxybenzyl(2)-(1S)~cis-3~(2-chloro-3,3,3~
trifluoropropenyl) -2, 2-dimethylcyclopropanecarboxylate) ;
cyhalothrin ((RS)-a-cyano-3-phenoxybenzyl(Z)-(1RS)-cis-3-
(2~-chloro-3,3,3~-trifluoropropenyl)-2,2-=-
dimethylcyclopropanecarboxylate); deltamethrin ((S)-a-
15 cyano-3-phenoxybenzyl (1R) -cis-3-(2,2~-dibromovinyl)-2,2-
dimethylcyclopropanecarboxylate); cypermethrin ((RS)-o-
cyano-3-phenoxybenzyl (1RS)-cis-trans-3~(2,2-
dichlorovinyl)-1,1-dimethylcyclopropanecarboxylate); and
alpha~cypermethrin (a racemate comprising (S)-o-cyano-3-
20 phenoxybenzyl (1R)~-cis-3~-(2,2~dichlorovinyl)-2,2~
dimethylcyclopropanecarboxylate and (R)-a~cyano-3-
phenoxybenzyl (1S})-cis-3-(2,2-dichlorovinyl)-2,2-
dimethylcyclopropanecarboxylate).

25 Preferably, said pyrethroid insecticide for use in
the invention is of general formula:
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CN

R'CO — O —CH (B) (1)

(A),

where A and B independently represent a halogen atom or a

methyl group; n is 0, 1 or 2; m is 0, 1 or 2; and R!

10 represents a group of general formula:

15

H>/H=C< (1I)

ety N

CH H

where R? and R® independently represent a hydrogen or

halogen atom, or an optionally substituted C,, alkyl group;

20 or R' represents a group of general formula:

25

R CH —

;
/ CH\
H,C CH,

(III)

where R* represents a phenyl group optionally substituted

by one or more substituents independently selected from

halogen atoms, or C;, alkyl, C;4, alkylthio, ¢, alkoxy,

30 nitro and methylenedioxy groups.

Preferably, A represents a halogen atom. A preferred

halogen atom is a fluorine or chlorine atom, with a

fluorine atom being especially preferred.

35



Animal s, for exanple cattle, are often treated with an insecticide by

i mrersing the animals in a |iquid which includes the insecticide. The

liquid is suitably held in a receptacle known as a "di p" tank. The

invention extends to a nethod of delivering an insecticide to aliquidin a

receptacle, for exanple a dip tank, the nethod including the step of

di spersing a solid formulati on which conprises polyvinylpyrrolidone and a

pyrethroid insecticide in receptacle |iquid. Preferably, in the

met hod, said receptacle liquid is present7isn the receptacle prior to the

step of dispersing said solid formulation in said receptacle |iquid.
Preferably, B represents a halogen atom. A preferred

halogen atom is a fluorine or chlorine atom.

Preferably, n is 0 or 1. Where n is 1, preferably

5 said atom or group A is substituted in the 4-position

relative to the cyanomethyl group in the compound of
general formula I.

Preferably, m is 0.
10
Where R' represents a group of general formula II, R?
and R® may independently represent a halogen atom or an
optionally substituted C,, alkyl group. Preferably, R’ and
R’ independently represent a bromine or chlorine atom or a
15 trifluoromethyl group. Where R? and R® each represent a
halogen atom, R? and R’ preferably represent the same
halogen atom. Where R? represents a trifluoromethyl group,
R’ preferably represents a chlorine atom.

20 Where R! represents a group of general formula III, R*
preferably represents a phenyl group optionally
substituted by one or more halogen atoms. Preferred
halogen atoms include fluorine and chlorine atoms. R*
preferably represents a 4-substituted phenyl group and,

25 more preferably, represents a phenyl group substituted by
a chlorine atom. Most preferably, R* represents a 4-

chlorophenyl group.

Preferably, said pyrethroid insecticide is alpha
30 cypermethrin.

The pyrethroid insecticide may be prepared using
known processes, for example, as described in the
aforementioned patent publications.

35



-4- The invention extends to a receptacle for inmersing

animals, the receptacle containing a |iquid insecticidal di spersi on
prepared by dispersing a solid fornul ation whi ch conpri ses

pol yvi nyl pyrrol i done and a pyrethroid 5 insecticide in water. A
broad range of pyrethroid insecticides for use in the present invention
are disclosed in the follow ng publications: U K Patent Application

No. 1 413 491 10 (NRDC), European Patent Application No. 22382 (FMJ),
European Pat ent Application No. 107296-(kCL), U. K Patent Application
No. 1 565 932 (Bayer), U K Patent Application No. 1 439 615
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The solvent selected for use in the process for the
preparation of the formulation must be one in which both
the pyrethroid insecticide and polyvinylpyrrolidone are
sufficiently soluble. Such solvents are readily
identifiable by routine experimentation. Examples of
suitable solvents include haloalkanes, preferably having
from one to eight carbon atoms, more preferably from one
to four carbon atoms, ketones, preferably acetone and
alcohols, preferably the lower alcohols having from one to
eight carbon atoms, more preferably one to four carbon
atoms. Preferred solvents are chloroalkanes having from
one to four carbon atoms, with dichloromethane and
trichloromethane being especially preferred.

Removal of the solvent may be effected by methods
well known to a person skilled in the art, for example by
allowing the solution of the pyrethroid and
polyvinylpyrrolidone to stand and allowing the solvent to
evaporate. Preferably, the solvent is removed from the
solution by evaporation at a pressure below atmospheric
pressure. Evaporation of the solvent at a pressure below
atmospheric pressure may be effected using conventional
vacuum drying techniques and apparatus at a pressure down
to the minimum operating pressure of the apparatus.
Solvent removal is preferably effected at a pressure below
400 mbar (4x10* Nm?). Alternatively, solvent removal may be
effected by conventional spray drying techniques. As a
further alternative, the solvent may be removed by
treating the solution with a further solvent to cause the

tExﬁf?ﬁ ePYFetBrRdLi al



di met hyl cycl opr opanecar boxyl ate); fenpropathrin ((RS)-a- cyano- 3

-phenoxybenzyl 2, 2, 3, 3-25

t et ramet hyl cycl opr opanecar boxyl ate); esfenvalerate ((S) -a-

cyano- 3- phenoxybenzyl (S) - 2(4- chl or ophenyl ) - 3- met hyl but yrat e);

fenval erate ((RS)-cyano- 3-

phenoxybenzyl (RS) - 2- (4- chl or ophenyl ) - 3- net hyl butyrate) ; cyfluthrin
((RS) - a- cyano- 4- f | uor o- 3- phenoxybenzyl (1RS)- 30 cis-trans-3- (2,

2-di chl orovinyl) -2, 2- di et hyl cycl eppopanecar boxyl ate); beta-cyfluthin
(a reaction m xture conprising two enantioneric pairs in

approxi mate pgtriethrbis aﬂd(poljiﬂny&pxnnuliﬂdﬂamt® Brecipitate. Such

phenoxybenzyl 1R\ 36l.S Zyée CI’QIO J&’A;)yﬁ %gx?Flfled by routine

dlnethylcyclopropghecar e an
-5- experlment. One example of such a solvent is hexane.

5 Once the solvent has been removed, the resulting
solid formulation may be pressed (without heating) into
tablet form or agglomerated into granules. Alternatively,
the solid formulation may be crushed or ground to reduce
the particle size and so aid dispersion.

10
Preferably, the solid formulation is prepared by co-
extruding a pyrethroid insecticide with
polyvinylpyrrolidone, subsequently cooling the extrudate
until brittle, and then milling.
15

Milling is a process of, primarily, crushing,
grinding and pulverising, which produces minute granules
of extrudate. If desired, the milled extrudate can be
pressed (without heating) into tablet form in conjunction

20 with typical tabletting ingredients which aid dispersal,
or agglomerated into granules without loss of the rapid
dispersal characteristics.

The cooling of the extrudate should be carried out

25 straight after the extrusion process and may be effected
in any suitable, conventional manner. It has been found
useful to run the extrudate onto a roller assembly which

is cooled, for example by using chilled water or
optionally a <chilled water-antifreeze mixture. The

30 extrudate is preferably cooled rapidly to a temperature in
the range of from 5 to 25°, especially 10 to 15°C. The
extrudate can then be run off or, if necessary, scraped or
chipped off, the roller and conveyed direct to suitable
milling equipment, for example a hammer mill or preferably

35 a roll mill. Using a combined chill roller and roll mill



3- phenoxybenzyl (1S) -cis-3- (2, 2-dichlorovinyl) -2, 2-

di met hyl cycl opr opanecar boxyl ate with (S) -a-cyano-4-f |uoro-

3- phenoxybenzyl (1R)-trans-3-(2,2-dichlorovinyl)-2,2-

di et hyl cycl opr opanecar boxyl ate and (R) -a-cyano-4-f luoro- 5 3
-phenoxyben z y I (1 S) -t rans - 3 - (2, 2-di chl or ovi nyl) -
2, 2 - di nmet hyl cycl opr opanecar boxyl ate); | anbda-cyhalothrin (a
reaction product conprising equal quantities of (S)-a-
cyano- 3- phenoxybenzyl (Z) - (1R) -cis-3- {@-<hloro-3,3, 3-
trifluoropropenyl) -2, 2-dimethylcycl opropanecarboxylate and 10 (R

- a- cyano- 3- phara;@eyrbﬂryz,yllt( Zr)ay mé.saos@imé% té 2pehtora- BotR, 8he coollihigf

| uor opr openyl di neth ropanecarbox | ate) hal ot hrin
((RS) -a- cyan@nng‘)% %f%(lf}'{) (_y Ot equipnent.
(2-chl oro-3, 3, 3- tr|fluoropropenyl) 2, 2-

dinethylcyclopropa el hr,
cyano- 3- phenoxybenzy ?fﬁ?ﬁxtﬁiﬁﬁllgg %@ % g#%ffh ﬁ%&{é@% éﬁaSSlfY or
di net hyl cﬁclo@mchh@owml@yla @y@f‘m{dﬁtm t:QRS)bt@-m a particle

cyano- 3- phenoxibenz WH ko) 1 &1 Spt {1d'E - §of2u3e or sgbgaﬁﬁéﬁf'ﬁ¥bhe351ng.
1, 1-dinmethylc clopropanecarbox | at e) ; AD a- gzyernet rin (a
r acemat e conpﬁ les gguld be recycled the extrusion

phenoxybenzyl (si;la)gegl Soi}eﬁcaaaeal cphetoviegl )cduld be recycled to the

dlnethylcyclo%1d1 necarbox | ate and (R)-a-cyano- 3- phenoxybenzyl (1S)
-cis-3- (2, 2 ) -2, 2- di met hyl cycl opr opanecar boxyl ate).
25 10Preferab|y, sald pyrethroid insecticide for use in t he

invention is of ge%ﬂéﬂmlfi'ﬂaiiqulpment is suitably such as to achieve

particles of a granular consistency, having for example a
diameter in the region of 250 micrometers. A solid
formulation prepared in this manner has little associated

15 dust once sieve-cut to cause particular handling or
product loss problenms.

For the extrusion itself, any suitable extrusion
equipment may be utilised. Extruders consist, generally,
20 of a cylindrical barrel in which materials are heated and
moved through the barrel by means of at least one rotating
screw. Thus, the action in the barrel is one of shearing,
rubbing and kneading at elevated temperature. In this way,
the pyrethroid and the polyvinylpyrrolidone become mixed
25 on a molecular scale and under the combination of
externally applied heat and the internal shear force,
which creates more internal heat within the nixture, a
solid solution of pyrethroid in the polyvinylpyrrolidone
is formed.
30
Suitable extrusion equipment is a twin screw, co-
rotating extruder, such as is used in the food processing,
pharmaceutical and polymer processing industries.
Typically, extrusion is carried out in a twin screw
35 extruder having a barrel with a cooled feed zone and with



-6- [err] where A and
B i ndependently represent a hal ogen atomor a met hyl group; nis 0, 1
or 2, mis O, 1 or 2; and Rerr] 10 represents a group of general

formul a:

- 11 -

at least one melt zone. For two or more melt zones, each

melt zone is of a different temperature in accordance with

a graduated temperature profile. The melt temperature or

temperature profile is suitably such that the extrudate on

5 leaving the extruder barrel has a temperature in the range

of fro:m 50 to 200°C for example from 150 to 200°C, but

preferably from 80 to 200°C. There may be several zones in

the extruder barrel, for example from 4 to 9, each having

a defined temperature usually obtained by the combination

10 of external electrical heating of the barrel, internal

shear forces and, if necessary, water cooling. The

temperature of the mixed materials within the barrel is

often significantly higher than the applied temperature in

view of the heat generated by the internal shear force; to

15 maintain a defined temperature for each zone, external

cooling, e.g. by water, as well as heating may be

required. The extruder may incorporate a die plate to aid

subsequent extrudate processing, but in fact there is no

need to have a die plate and if, for example, a chill

20 roller or chill roller/mill assembly is also used, it is

preferable that there should be no die plate on the

machine. The extruder may also incorporate a separate
preliminary mixing section, if needed.

25 Any pyrethroid can be formulated using the co-
extrusion process described above, provided that it
dissolves in polyvinylpyrrolidone to form a solid solution
and does not chemically decompose during extrusion. The
temperature profile of the extrusion process will need to

30 be adapted to operate at temperatures compatible with the
fusion points of the pyrethroid and the
polyvinylpyrrolidone. Preferably extrusion is carried out
at or especially above the fusion point of the
pyrethroid/polyvinylpyrrolidone mixture. Furthermore, the

35 amount of pyrethroid used will depend on the degree to



[err] where R err] and R err] independently represent a

hydr ogen or hal ogen atom or an optionally substituted (ferr] al kyl
group; 20 or Rerr] represents a group of general fornula:

[err] where R err] represents a phenyl group optionally
substituted by one or nore substituents independently selected from

hal ogen atons, or CJerr] alkyl, Cerr] alkylthio, {err] alkoxy,

N - 12 -
which it is soluble in the polyvinylpyrrolidone. Exceeding
the solubility limit of pyrethroid in polyvinylpyrrolidone
it is still possible to prepare a solid formulation but
the dispersion and biological characteristics may be
5 impaired. Naturally for each pyrethroid, such optimisation
of operation temperature and ingredient proportions for
the process can be carried out by routine experimentation.
Suitably, a pyrethroid having a melting temperature in the
range of from 60°C to 200°C is used.
10
Polyvinylpyrrolidone is a well Kknown commercial
product available in various forms from, for example, the
companies BASF and ISP; the water-scluble polymer and its
preparation is described in, inter alia, The Merck Index,
15 11th Edition, Monograph 7700. Suitable
polyvinylpyrrolidone polymers for use in the present
invention are any of the available forms, without
restriction. Desirably they have a Fikentscher X value,
see US~A-2,706,701 or Cellulose-Chemie 13 (1932), pages 58
20 to 64 and 71 to 74, of in the range of from 10 to 100
reflecting a molecular weight of from 5,000 to 700,000.
Preferred polyvinylpyrrolidone polymers have a K value of
20 to 40, especially 25 to 35. The polymer is desirably a
homopolymer of vinylpyrrolidone monomers, but may be used
25 as a copolymer provided that at least 50% or more of the
polymer units are vinyl pyrrolidone monomers.

The polyvinylpyrrolidone may be made in any

conventional manner, for example by polymerisation

30 initiated by hydrogen peroxide or an organic peroxide in

a suitable solvent such as water or a suitable organic
solvent.

Naturally, where the solid formulation is made by
35 co-extrusion, the polyvinylpyrrolidone must fuse at the



300 nitro and net hyl enedi oxy groups. Preferably, A represents

a hal ogen atom A preferred hal ogen atomis a fluorine or chlorine
atom with a fluorine atom being especially preferred. 35

-7- Preferably, B represents a hal ogen atom A preferred

hal ogen atomis a fluorine or chlorine atom Preferably, nis O

or 1. Where nis 1, preferably 5 said atomor group Ais substituted in
the 4-position ~
- 13 -
operating temperature of the extruder, and it may be
necessary to select a compatible polyvinylpyrrolidone
based on the melting point of the active ingredient and
the consequent extrusion temperature required. For
5 extrusion with alpha-cypermethrin, "Agrimer 30" a
polyvinylpyrrolidone polymer available from ISP has been
found to be very suitable. Agrimer 30 has a K value of 30.
This polyvinylpyrrolidone has a glass transition
temperature of 156 to 157°C; when mixed with alpha-
10 cypermethrin, which has a melting point of 77°C, a typical
glass transition temperature of the mixture is of the
order of 146°C. A suitable operating extrusion temperature
or temperature profile for such mixtures is such that the
extrudate is a melt having a temperature of above 77°C and
15 desirably above 110°C (as determined by routine
experimentation); such nixtures have been satisfactorily
extruded up to 185°C.

Polyvinylpyrrolidone prepared by polymerisation in
20 water may often have a higher water content (of the order
of 5% by weight); polyvinylpyrrolidone prepared by other
means can also imbibe water from the atmosphere because of
its hygroscopic nature. Where the solid formulation is
made by co-extrusion, the water content of the
25 polyvinylpyrrolidone prior to extrusion is not critical.
Should polyvinylpyrrolidone having a water content of
greater than say 3.5% by weight be used, and it is desired
to have a low residual water content in the extrudate,
preferably water vapour is drawn off under wvacuum, for
30 example by means of a vacuum pump, during extrusion. Thus,
preferably, an extruder is used which has one or more vent
ports, to vent moisture, associated with a vent port
stuffer, to prevent loss of solid material through the
vent port, and a vacuum pump to remove water vapour.
35



relative to the cyanomethyl group in the conpound of general formula
l. Preferably, mis 0. 10 Where Rlerr] represents a
group of general formula Il, R err] and Rl err] may independently
represent a hal ogen atom or an optionally substituted CJerr] alkyl
group. Preferably, R err] and Rl err]independently represent a brom ne
or chlorine atomor a 15 trifluoronethyl group. Where R err] and R err]
each represent a hal ogen atom R[err] and R err] preferably represent
t he sane hal ogen atom Were R err} nepresents a trifluoronethyl
group, Rlerr] preferably represents a chlorine atom 20 Wher e
Rlerr] represents am@mombnmﬁugeqaaatitproﬁlpoﬂywingp@ymkolidoqueﬁmwtwky
represents a p u t

hal ogen at ons. Jﬁﬂ@%eyrfﬁﬁié%ﬁééyﬁﬁ déﬁegpgﬁg Qﬁ&h g %%}9%@ %%EgRﬁland
atons. R[err] rate mff displeysiopr egénttsh%l imb@@ttmredlphewytegr-o@hand

25 more prequ{aﬂﬁi’t r%‘Feg‘é 5;%@9%9%19&8149 }B&@ééﬁt‘:‘t 8¢ b¥he S?fld

chl ori ne atom™ Mbst efera resents a | or oph eny group.
Pref erabl \p samrrwl%th%u ds n§§efr3§a &Yi s9%gpkar than 50% w/wW,

preferably in the range of from 50% w/w to 90% w/w, the
most preferred range being from 60% w/w to 70% w/w.

In addition to polyvinylpyrrolidone and a pyrethroid
10 insecticide, the solid formulation may comprise other
components. Said solid formulation preferably includes
effervescing means for rendering the solid formulation
effervescent in water. Said means preferably includes an
acid, for example, citric acid, and an alkali, for example
15 an alkali metal carbonate or bicarbonate. Said solid
formulation preferably also includes disintegration means
for aiding disintegration of the solid formulation in
water. A preferred disintegration means is cellulose, for
example, microcrystalline cellulose sold under the Trade
20 name AVICEL PH10l1. The solid formulation may also include
surface active agents, corrosion inhibitors and/or
stabilisers. In addition, the solid formulation may
comprise one or more inert fillers. However, if the
aforementioned other components or fillers are present in
25 the solid formulation, the ratio of pyrethroid compound to
polyvinylpyrrolidone is preferably in the range of from

1:1 to 1:5, most preferably from about 1:2 to 1:3.

Inclusion of a surface active agent in the solid

30 formulation is not necessary to ensure a ready and rapid
dispersion of the pyrethroid compound in water. However,
examples of suitable surface active agents that may be
included in the formulation are the sodium salts of xylene
sulphonates, the sodium salts of alkylbenzenesulphonates,

35 the sodium or calcium salts of polyacrylic acids and



30 cypernet hrin. The pyrethroid insecticide may be prepared

usi ng known processes, for exanple, as described in the

af orenenti oned patent publications. 35 _ _

-8- The solid formulation may be prepared by dissolving

pol yvi nyl pyrrol i done and at |east one pyrethroid insecticide in a

sol vent, followed by renoval of the solvent fromthe resulting solution

to yield the solid 5 formulation.
- 15 -
lignin sulphonic acids and sodium or calcium salts of
carboxylic acids. A group of the most suitable surface
active agents is the sodium lignosulfonates, for example
the commercial product "VANISPERSE" (Trade Mark).

Suitable inert fillers for inclusion in the
formulation include natural and synthetic clays and
silicates, for example natural silicas such as
diatomaceous earths; magnesium silicates, for example

10 talcs; magnesium aluminium silicates, for example
kaolinites, montmorillonites and micas; calcium carbonate,
calcium sulphate; ammonium sulphate; synthetic calcium or
aluminium silicates; elements, for example carbon and
sulphur; natural and synthetic resins, for exanmple

15 coumarone resins, polyvinyl chloride, and styrene polymers
and copolymers; solid polychlorophenols and solid
fertilisers, for example superphosphates.

Any additional ingredients utilised in a co-extrusion

20 of pyrethroid and polyvinylpyrrolidone will depend on the

end use of the formulation and/or the main extrusion

ingredients. Thus, for example, for extrusion of alpha-

cypermethrin technical material, which is a racenmic

mixture of two cis-2-isomers as described above, the

25 extrusion material must be rendered slightly acidic to

prevent epimerisation or inversion of the cis-2-isomers to

the cis-l1-isomers. Suitably in the range of from 0.5 to

0.9 % m/m of an organic acid for example benzoic acid or,

preferably, toluene sulphonic acid, is included in the

30 ingredients for extrusion; useful results are also

obtained from the incorporation of water soluble salts

such as potassium hydrogen sulphate or sodium sulphate;
potassium hydrogen sulphate is especially preferred.



The sol vent selected for use in the process for the preparation of the
formul ati on nmust be one in which both the pyrethroid insecticide and
pol yvi nyl pyrrol i done are 10 sufficiently soluble. Such solvents are
readily identifiable by routine experinentation. Exanples of

sui tabl e sol vents include hal oal kanes, preferably having fromone to

ei ght carbon atons, nore preferably from one to four carbon atons,

ket ones, preferably acetone and 15 alcohols, preferably the | ower al cohol s
having fromone to ei ght carbon atons, cnore preferably one to four

car bon atons. Preferred solvents are chl oroal kanes having from one

to four carbon atonghewidh Qﬁghlg{,gq@t h@rg,er ngatlo{.“fﬂbﬁr@érgtsha?]&e}{ﬁkng

especially preferred. 20 Renoval t he sol vent nm ed by
net hods wel PIRRERANES ra FO% orRXSIR R d %f%meapf-an oﬂne@m@n@yor

al |l owi ng the silsih®s8gpPatibe ﬁ&éﬁ’shhﬁti?'oéndurfacéma)@ﬂl% Rifertd dQRE,/ 6L
stand and al l owin the splvent, to 25 vaporﬁgﬁ_ Pr ef er ab) t he splvent IS

renoved from tH&FTOSt g%lh??b hore (o | rrkilisers Spt pgRpdients
at nospher i ar@rpseﬁeeabEyapddaulamtet the solestiruaiich priassusgakplew

Cechnt ques. and ooy ofie BregpFELE, 4F BRhESY PLoR Phe onrHRRRERer ot no

pressure of the apparatus Sol vent renoval is preferably effected at

a pressure bel ow  1nd0fo TPk Ad k5 1ds NM Bidtatd £RENBHLRLY onSOl vent

removal may be

10 Certain terms used in the examples are explained
below.

FASTAC 1is a trade name of Shell International
Chemical Company for alpha-cypermethrin and is
15 particularly a racemate comprising (S)«cyano-3-
phenoxybenzyl (1R) -cis-3-(2,2-dichloro-vinyl)-2,2
dimethylcyclopropanecarboxylate and (R)-o«-cyano-3-
phenoxybenzyl(1S)-cis-3-(2,2~-dichlorovinyl)-2,2-
dimethylcyclo-propanecarboxylate.
20
Agrimer 30 is a trade name of ISP (Europe) Limited
for polyvinylpyrrolidone;

Empicol LZ is a trade name of Albright & Wilson for
25 sodium lauryl sulphate;

Avicel PH101 is a trade name of FMC Corporation for
a microcrystalline cellulose;

30 Neosyl TS is a trade name of * for silica;

Sorbitol P300 is a sorbital supplied by Merck U.K.



effected by conventional spray drying techniques. As a further
alternative, the solvent nmay be renoved by 35 treating the solution with a

further solvent to cause the - 9 -
pyrethroid and pol yvinyl pyrrolidone to precipitate. Such further
solvents are readily identified by routine experiment. One exanpl e of
such a solvent is hexane. 5 Once the solvent has been renoved, the
resul ting solid formul ati on ;may be pressed (w thout heating) into
tablet formor agglomerated into granul gsq;ALternatively, the solid
formul ati on may be crushed or ground to reduce the particle size and so

ai d di spersi OolxaMpPLE 1
Preparation of FASTAC/polyvinylpyrrolidone solia

formulation.
a) Preparation of FASTAC/polyvinylpyrrolidone granules

5
A blend of the following powdered materials was mixed
using a core blender :
a/kg
FASTAC (100% m/m) 400.0
10 Potassium hydrogen sulphate 4.8
Agrimer 30 595.2

A sample of 5 kg of blended material was fed into an
APV MP2030 twin screw co-rotating extruder, 25:1 L/D
15 (length over diameter). A K-tron T20 volumetric feeder
with agitated hopper was used to feed the extruder. The
extruder barrel which was electrically heated and water
cooled was fitted with a vacuum pump via a vent port for
use when a melt seal had formed. The barrel melt zone
20 temperatures (nine in all) were set between 25 and 75
degrees centigrade (beginning to end of barrel) to 25 to

175 degrees centigrade (beginning to end of barrel).

A vacuum was drawn once a melt seal had formed in

25 order to remove the water vapour that formed in the barrel
from the residual moisture content of the
polyvinylpyrrolidone. The extruder screws were constructed

to give at least one conveyor section followed by a paddle
shearing/mixing section. The extrudate was finally

30 conveyed to the end of the barrel and extruded without a
die-plate directly onto a chill roller (chilled with water

at 4 degrees centigrade). The extrudate was rapidly cooled

to a brittle glassy material on the rollers and removed as
chips by pegs rotating near the surface of the larger of

35 the two chill rollers. The chipped material was hammer



10 Preferably, the solid forrmulation is prepared by co-

extruding a pyrethroid insecticide with pol yvi nyl pyrrolidone,
subsequently cooling the extrudate until brittle, and then mlling. 15
MIling is a process of, primarily, crushing, grindi ng and pul veri si ng,
whi ch produces m nute granul es of extrudate. If desired, the mlled
extrudate can be pressed (w thout heating) into tablet formin
conjunction 20 wth typical tahletting ingredients which aid dispersal,

or agglonerated into granules w thout |essgo+ the rapid di sper sal
characteristics. The cooling of the extrudate should be carried
out 25 strai gintlkéd eand Imiesxé rewst ot pmomibsse gmanEehefefadppricedmatelyn any
sui tabl e, convgntio ﬂ@é It has been found useful to run the
extrudate onto a rofler assenbly whi ch is cooled, for exanple by using
chilled water or optionally a chilled water-antifreeze m xture. The 30

extrudate is p{q S5 POb A ﬁP#dof%é*i-Xc{Q gﬁgﬁ%ﬁﬁ-wﬁd&e tapee§ange of
fromb5 to 25[err especlal 1y err extruda t hen
be run off2or, if necessary, scraped or chi pped off, the roller and
conveyed direct to sabiabke haviilg | ith@e eqrd Préning f%oﬁ%sagmlteoa hayaved

nlll or preferablg'35 aroll mll. Using a conbined chi roller and rol
; a/kg
FASTAC (100% m/m) 150.00
10 Empicol LZ 7.0
Citric acid (anhydrons) 210.00
Potassium hydrogen carbonate 290.00
Potassium hydrogen sulphate 1.80
Avicel PH101 100.00
15 Neosyl TS 6.0
Agrimer 30 223.20
Sorbitol P300 12.0

The granules prepared in Example 1l(a) were mixed with
20 the other ingredients and then compressed to form tablets
using a tabletting machine.

EXAMPLE 2
Assessments of properties of aqueous dispersion of the

25 so0lid formulation.

The assessments involved a dipping trial of up to 803

Angus cross cattle in a conventional straight 20000 litres

dip tank using tablets prepared in Example 1(b) which

30 contain 150g/kg of active ingredient (alpha-cypermethrin).

The dip tank was initially cleaned and accurately
calibrated using 200 litres calibrated drums filled with
fresh water. The tank was then charged using 5kg of the



- 10 - assenbly, it may be possible to performboth the cooling

and mlling operations in one piece of equipnent. Fol | owi ng
mlling, it is preferable to classify or 5 screen the particulate
extrudate, to obtain a particle size which is optimal for use or
subsequent processi ng. Under si zed particles could be recycled to the
extrusion stage; oversized particles could be recycled to the
mlling stage. 10 The milling equipnent is suitably such as to
achi eve particles of a granular consigiency, having for exanple a

tablets in 15000 litres of water in order to give a final
target dipwash concentration of 50 ppm.

Oon contact with the water in the tank, the tablets

5 immediately began to effervesce whilst moving down to the

bottom of the tank. Approximately 1 minute later, the
tablets resurfaced until completely dissolved.

The dip tank included a drip-race in order to ensure
10 that a maximum amount of dipwash was returned to the tank
from the dipped animals.

50 head of cattle were used to mix the dipwash after
initial charging or replenishment.

15
Table 1 provides details of the dipping particulars.
Various assessments were undertaken as discussed
further below.
20
(a) Stability of active ingredient in dip tank
The concentration of active ingredient in the dipwash
was assessed at intervals. Results are provided in Table
25 2.

Table 3 provides details of the final concentration
of active ingredient after most/all animals had been
dipped in a particular week. In some cases, additional

30 animals were dipped after the ‘active ingredient
concentration had been assessed as will be apparent from
the results in Table 1.



dianeter in the region of 250 mcroneters. A solid formul ati on prepared
in this manner has little associated 15 dust once sieve-cut to cause

particul ar handling or product | oss probl ens. For the
extrusion itself, any suitable extrusion equi prent rmay be utilised.
Extruders consist, generally, 20 of a cylindrical barrel in which
materials are heated and noved t hrough the barrel by neans of at |east
one rotating screw. Thus, the action in the barrel is one of shearing,
rubbi ng and kneadi ng at el evated tenperatyge. In this way, t he

pyrethroid and the polyvinylpyrrolidone beconme m xed 25 on a nol ecul ar

scale and un ? cé‘ﬁ%f‘%d@ﬁra Oifn%redl%tteri'halqjé ¥y ed heat and the
i nternal shear forCg, creares re | nternal nea mnthln t he

m xture, a solid solution of pyrethroid in the polyvinyl pyrrolidone

is formed. 30 The Juhd88LEcTWEIUSItOARPNRIE ithé td1 PwaSheWiwaGO-
rotating extruder, such as jis used in the food processing,
pharnaceutlcaP%ﬁ%?ﬁﬁﬂqnﬁﬁ IR Q¥Ei ng i ndustri es. Typi cal |y, extrusion
is carriedg out in a twin screw 35 extruder having a barrel with a cool ed
feed zone and with

Ten cattle infested with ticks (mainly Hyalomma sp
and Rhipicephalus evertsi evertsi) were selected from the

main herd and identified with numbered ear tags. The
ticks on the animals were counted, at various intervals,
10 in their known predilection site, which for both Hyalomma
sp and Rhipicephalus evertsi evertsi is the perineum. Five

of the ten cattle (numbered 1 to 5 in the following
tables) were not treated with active ingredient. The
other five (numbered 6 to 10 in the following tables) were

15 treated under conditions described above with reference to
Tables 1 to 3.

Results of the tick counts are provided in Tables 4
to 7. The reference "n/c¢" in the tables means that no
20 count was undertaken. Also, it should be noted that
Tables 4 and 6 relate to a count of unengorged ticks in
the form of males and flat females; whereas Tables 5 and
7 relate to a count of partially and fully engorged
females.
25
Discussion of properties of solid formulation/aqueous

dispersion of solid formulation

The following points have been noted from the
30 assessments described above and from other assessments:

(1) The solid formulation dissolves rapidly in

water;



at least one nelt zone. For two or nore nelt zones, each melt zone is
of a different tenperature in accordance with a graduated tenperature
profile. The nmelt tenperature or tenperature profile is suitably such
that the extrudate on 5 |eaving the extruder barrel has a tenperature in
t he range of from50 to 200[err]C for exanple from 150 to 200[err]C,
but preferably from80 to 200[err]C. There may be several zones in
the extruder barrel, for exanple_from4 to 9, each having a defined
tenmperature usually obtained by the conmhination 10 of external electrical
heating of the barrel, internal shear forces and, if necessary, water
cooling. The (;3§enper aipe ol (e ¢He S d ) W y r
often si gnlflcént?y hi gher than the ap Iesl%eﬁ eratau 13}{ 3&E RS{ ief'idth
heat generated by the intér naanhéégnﬁor eé; @5r1§atmnntgnn 'ahdefdmpped
tenperature for each zongnjigxharnal cooling, e.g. by water, as well as
heating may be ) , ) .
(1iii) The active ingredient remains in suspension in
5 the dip tank 1liquid for at least two hours.
This property was noted when the dipping process
was delayed whilst waiting for the group of
animals and is reflected in the active

ingredient concentration in dipwash samples

10 taken just prior to and after the waiting
period;
(iv) Although the diptank liquid became contaminated

with a considerable amount of organic material
and other pollutants over the period of <the
15 assessments (ca. 26 weeks), the results of the
assessment of active ingredient concentration in
the dipwash indicate that the stability of the
active ingredient is not affected by being
delivered in the form of a solid formulation;

20 (v) The stripping rate of active ingredient is low;
and
(vi) The active ingredient is effective at combatting

ticks.



required. The extruder may incorporate a die plate to aid subsequent

extrudate processing, but in fact there is no need to have a die plate
and if, for exanple, a chill 20 roller or chill roller/mll assenbly is
al so used, it is preferable that there should be no die plate on the
machi ne. The extruder_nomy alsq Lncorporate —prelim
m xi ng section, if need%g. |25 Any myreth oijd |car # at ed
using the co- ) pfocess ddscri b¢d pbdve,| provi it
di ssol ves in pol yviinyl dope to fforima s&lid sol dti gn dpes not
chenical |y deconpoge pxt §us| onl. The tenperdtune profil ¢ of the
extrusi on process OoBQ, | € ggagtqgqu erdt & a% t 1= qﬁFres
conpatible with thg e nopon Ntes of Qk i yqerhrgndem t | o
pol yvi nyl pyrrol i dofjek @ hokY oktd usi|oai |i & | caf i jeel jout] = mitepre
especi ally above t re—fu ot-nt—pf—th .
pyr et hroi d/ pol yvi nyl pyrrol i dgne|m kture.] Furt herporie, (thg 3% ?ﬁDJﬂt of
pyrethroid used wilil dgpend gn {hej degrge to
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- 12 - which it is soluble in the polyvinylpyrrolidone. Exceeding

the solubility limt of pyrethroid in polyvinylpyrrolidone it is stil
possible to prepare a solid fornulation but t he di spersion and
bi ol ogi cal characteristics nay be 5 inpaired. Naturally for each
pyrethroid, such optimsation of operation tenperature and ingredient
proportions for t he process can be carried out by routine
experimentati on. SU|tany, pyrethr0|d having a neltlng tenperature in
t he range of f rersE6H= - 206fefrr-C—
Pol yvi nyl pyrrolido js a[me | knawn {conmmei ci gl pr available in
various forns fromj for egkanpl e} tfhe conppnijes |BA | SP; the
_ ok ol © . : : : ,
wat er - sol ubl e pol yner agg |$;5¢ Siprapatationl is 368?! n, inter alia,
The Merck Index, 1 141t Hit§ 0 Mohogeaph {7700 bl e
pol yvi nyl pyrrol i dorge pol yjpers flor jusg inp the pregsent ention are any
of the avail abl e fdrng, o tdapud coffestiri ¢ti pn.| Dgsi y Whey have a
Fi kent scher K val ug], 5t 0 A-27708] 701 bl 'Qel'ljul pskf Chigmie 13 (1932),
pages 58
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20 to 64 and 71 to 74, of in the range of from10 to 100 reflecting a

mol ecul ar wei ght of fron15 000 to 700, 000. Preferred
pol yvi nyl pyrrol i done pol yners have a K val ue of 20 to 40, especially 25
to 35. The polyner is desirably a honmopol ymer of vinyl pyrrolidone
nononers, but may be ed that at |east 50% or
nore of the poly uni tfs are vinyl & ol i dong nononers.
The pol yvi nyl pyrrol i dghe ¥e_nmade in gnyf} cofjventi onal manner, for
exanpl e by pol yneri satfj on it per oxi de or an organic
peroxide in a sui tjpblle I vent such as water off a suitable organic
sol vent . turalll w where the solid fofinul ation is made by 35
co-extrusion, the pol yyin Yol i done must® fuse afl the
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- 13 - operating tenperature of the extruder, and it may be

necessary to select a conpatible pol yvinyl pyrrolidone based on the
melting point of the active ingredient and t he consequent extrusion
tenperature required. For 5 extrusion wth al pha-cypernethrin,
LAgriner f30"d ? o pol yvi nyl pyrrolidone quxner avallab:e fr?nEBSP has
een oun o be ve €. riger[ 30 hds g Kllval ue o
Thi s pol yvi nyl pyrrolido lgss [transitipn nperature of 156 to
157[err] C; when nixed with| &|pBal <o {cHpenpsthAInS {wWhilch has a nel ting
point of 77[err]C, a typichpl g‘lastPra‘Hﬂ?(?nPénﬁratureofthe
m xture is of the of def =t o[ler ] Al suj tgpbl ¢ operating extrusion
t enperature or tenp rahﬁ' of i | € for such i xtlurds is such that the
extrudate is a melt havjngf g &latlrglob| abpws &1l & r]C and 15
desirablyt ?bov? lloLe'r]EE_ $ne*t_ gé ;g : - uded
experinentation); such fgriw avie Qeen satipf4c ext ruded up
to 185[err]C oﬁy i y! pyr rjol ifdope pr gparje by pol ynerisation in
20 water may often havg tert Jatdar ¢ontent (lof |t b order of 5% by
wei ght); pol yvi nyl pyrrof E‘DE? pare By 9 e
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means can al so i nbi be water fromthe atnosphere because of its

hygroscopi ¢ nature. Where the solid fornulation is made by
co-extrusion, the water content of the 25 polyvinylpyrrolidone prior to
extrusion is not critical. Shoul d pol yvi nyl pyrrol i done having a water
content of greater_ than say 3.5% by weight be used, and it is desired
to have a | ow residual fwafer] cgntgnt infthe¢ eztrudate1 preferably
wat er vapour is drawn pff| un gg_ygLULn] for 3p exangle by nmeans of a
vacuum punp, during exjrupi®ngtils®| | Pt prably, S4n extruder is used

t :

b6t &) Po VerR] Ml StjuP¢, associated with a
evgnt |l ods ¢f $ol d4naterﬂal t hrough the

whi ch has one or nore jen
vent port stuffer,jjto
vent port, and a vacuumpu
- 14 -
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The mini mum quantity of polyvinylpyrrolidone in the solid formul ation

I s dependent upon the desired extent and rate of dispersion of the
formulation in water. The gquantity of polyvinyl pyrrolidone present in
the solid 5 formulation is preferably greater than 50% ww, nore
preferably in the range of from50%wwto 90% w w, the nost preferred

range being from 60% W wlto][70% w]w. I'nfadiition to

pol yvi nyl pyrrol i done dnd [a { Qifobd dp ol mgect|i of de the solid

formul ati on may conprifse o?rg «| dppprenty. c$abtl SPHlid fornul ation
preferably includes E@r? s®iing| nepns| fdr nenderfng the solid
formul ati on ef fer o tef. Ppaijd neans prejerably includes an

acid, for exanple, citfric ﬁdid and an Bl kjal i}, fior exﬁnple 15 an al kali
nmetal carbonate or bi artoaatg oPabll spldido _ofgh@ ation preferably also
I ncl udes disintegrati nerfed}s fot—alding d!44-m—eg- ation of the solid
formulation in watjle prégfeqred d sinthra\tiq)n freans i s cel |l ul ose,
for exampl e, micrqc@sBal | iine{ce|lulose dol d upde the Trade 20 nane
AVI CEL PH101. The sol ijdkiloFmul dt Lon eyl @l s i pgl Yde, surface active
agents, corrosion inhijbet]o®s L stlahijl i qders n addition, the solid
formul ati on may canfli ke ome ¢r frork iferjt flilfjerg. However, if the
af orementi oned ot her gofyogentg of fillprs| arje presenf in 25 the solid
formul ation, the ratid g gyre hr(?id co und ta
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pol yvinyl pyrrolidone is preferably in the range of from 1:1 to 1:5,
nost” preferably fromabout 1:2 to 1:3. I nclusion of a surface
active agent in the solid 30 formulation is not necessary to ensure a
ready and rapid di spersion of the pyrethroid conmpound in water.
However, exanples of suitable surface active agents that may be
included in the fornulfatifonfard the $od] unj sglts oL xLIene sul phonat es,
t he sodium salts of aIkyIberzgne%ulg1qgaggst,32 & q3>od|un1or cal ci um
salts of polyacrylic

-15- l'ignin sul
carboxylic acids. A gr

afildg; a4 2b@ ufloP|c8l @ lim salts of

tmerms1 syi tjablie gurfack

o
it N1 ) ] O O] O O O

n/c
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active agents is the sodiumlignosul fonates, for exanple t he

conmer ci al product "VAN SPERSE" (Trade Mark). 5 Suitable inert
fillers for inclusion in the formul ati on i nclude natural and synthetic
clays and silicates, for exanple natural silicas such as

di at omaceous® B33 tHe: mmgnesi um silicates, for exanple 10 talcs; rmmagnesium

alum nium silicates, for exanple kaol inites, noRfgeLLllopltes and
m cas; cal ci um carbonat e, _cal ci um sul phate; ammoni u S pepaced
synthetic cal cium or al um ni um siligates; el enent Sn-;HBH ﬂ rbon
and sul phur; natural and synthetic resins, for exanpl ne
resins, polyvinyl chloride, and styrene pol yners and copol yners; solid
pol ychl or opdigdss and solid fertilisers, for exanple superphosphates

Any additional ingredients utilised in a co-extrusion 20 of pyrethroid and

pol yvi nyl pyrrolidone .w I.I _depend on {he end use aof the fornulation
and/ or the rain Peﬁ% gﬁrmuRaFﬁﬁpe‘ﬂf’éﬁquorﬁ%?e? &° a’rfﬁf]é",yzflb‘?ﬁeé(‘?l?%si on
of al pha- and capayrettimoid ethsechlicideerfical , ushi din i she tzeatment of
m xt ure of %ﬁgﬁéﬁ;-Z-isoners as described above, the 25 extrusion materi al
must be rendered slightly acidic to prevent epimnerisation or inversion
of the cis-2-isoners to the cis-1-isonmers. Suitably in the range of

from0.5 tg,  Ah auBbisOfa bV CpRebIrEar X aaPbePEIRS & 35511 Q"
formulation which comprises polyvinylpyrrolidone and a
pyrethroid insecticide in water for use in the treatment of
animals.

3. The use of polyvinylpyrrolidone and a pyrethroid
insecticide for the preparation of a solid formulation for the
treatment of animals.

4. The use of a solid formulation which comprises
polyvinylpyrrolidone and a pyrethroid insecticide for the
preparation of an aqueous dispersion for the treatment of

animals.

5. The use of an agueous dispersion prepared by dispersing
a solid formulation which comprises polyvinylpyrrolidone and
a pyrethroid insecticide in water for the treatment of

animals.

6. A method of treating animals, the method comprising
administering to the animals a liquid formulation prepared by
dispersing a solid formulation which comprises
polyvinylpyrrolidone and a pyrethroid insecticide in water.

7. A method of combating insects associated with animals,
the method comprising treating the animals with a 1liquid
formulation prepared by dispersing a solid formulation which
comprises polyvinylpyrrolidone and a pyrethroid insecticide
in water.

AT



preferably, toluene sul phonic acid, is included in the 30 ingredients for

extrusion; useful results are also obt ai ned This SireedHheBdeR RAYIRQY at i on
of water soluble salts such as pot assi um hydroge odi um
“sul phat e; pot assi um hydr ogen sul phate is especi a;-”ﬂt,& Wﬂ’m"r

- 16 - Where the solid fornulation includes othe

I ngredi ents, for exanple effervescing neans and/ or di sintegration
means and/ or surface active agents and/ or corrosion inhibitors and/or
stabilisers, said ingredients 5 are preberably added after the
co-extrusion, for exanple during the preparation of tablets fromthe

extrudate. 8. A method of delivering an insecticide to a ligquid in a
receptacle, for example a dip tank, the method including the
step of dispersing a solid formulation which .comprises
polyvinylpyrrolidone and a pyrethroid insecticide in
receptacle ligquid.

9. A receptacle for immersing animals, the receptacle
containing a liquid insecticidal dispersion prepared by
dispersing a solid formulation which comprises
polyvinylpyrrolidone and a pyrethroid insecticide in water.

10. An invention as claimed in any preceding claim, wherein
said pyrethroid insecticide is alpha-cypermethrin.

11. A solid formulation, an aqueous dispersion, the uses, the
methods and a receptacle, each being independently
substantially as hereinbefore described with reference to the
Examples.
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The following exanples illustrate the invention. 10 Certain terns

used in the exanples are expl ai ned bel ow. FASTAC i s a trade
.hane of Shell International Chem cal Conpany for al pha-cypernethrin and
i's 15 particularly a racemate conprising (S) a-cyano-3-

phenoxybe _%%%ﬁ%-cis-S-(z,z-dichloro-vinyI)-2,2

dinethylc;%¥ 0 %necarboxylate and (R)-a-cyano- 3- phenoxybenzyl (1S)
-cis-3- (2, 2-dichlorovinyl) -2,2- di et hyl cycl o- propanecar boxyl ate. 20
Agrinmer 30 is a trade nanme of | SP (Europ&)-Limted for

pol yvi nyl pyrrol i done; Enpicol LZ is a trade nane of Al bright &
Wl son for 25 sodiumlauryl sul phate; Avicel PHO1l is a trade
nane of FMC Corporation for a mcrocrystalline cellul ose;

ABS8TRACT

SOLID INSECTICIDAL FORMULATION

A solid formulation which comprises polyvinylpyrrolidone
and a pyrethroid insecticide, for example alpha~cypermethrin,
is disclosed for use in the treatment of animals, for example
cattle. Also disclosed are uses of the solid formulation and

methods which use the solid formulation in the treatment of
animals.
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30 7 Neosyl TS'is™a trade name of * for silica; Sor bt et =
P300 i-s a sorbital’ supplied by Merck U K.

- 17 - EXANPLEiiﬁ'f?@:Pneparation of FASTAC pol yvi nyl pyrrolidone
solid - Aormul:ati'on.-*. ... (.a) Preparation of FASTAC pol yvinyl pyrrolidone
granules: 5 ° = - +fblkend -of. the follow ng powdered materials was m xed

using a core bl ender

= . 2MilgoLID INSECTICIDAL FORMULATION

The present invention relates to a solid insecticidal
5 formulation and, more particularly, relates to the use of
such a formulation in the treatment of animals.

Animals, for example cattle, need to be periodically
externally treated with an insecticide in order to combat
10 ectoparasitic pests. One widely used method of contacting
animals with an insecticide involves dispersing the
insecticide in water in a large tank and then immersing

the animals in the liquid in the tank.

15 Concentrated liquid insecticidal formulations are
often used for delivering an insecticide to the water in
the tank. However, liquid formulations in the form of
emulsifiable concentrates contain a very high proportion
of organic solvent (often up to 80 percent) which are

20 increasingly coming under scrutiny for their effect on the
environment; emulsion concentrates have a higher water
content but still contain organic solvents. Suspension
concentrates, another water-based liquid form, are often
viscous giving rise to handling problems and loss of

25 active ingredient through retention in the packaging.

A further problem associated with some 1liquid
formulations when used in a tank in which animals are
immersed is that of the loss of active ingredient by

30 adsorption to the animals (known as "stripping"). This
necessitates replenishment of the tank with active
ingredient at shorter intervals than would otherwise be
required. '

35 It is an object of the present invention to provide
an insecticidal formulation for use in the treatment of
animals which is easy to handle and transport, is highly
active and has a low susceptibility to stripping.

This is the replacement sheet
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o/ kg FASTAC (100% nm m 400.0 10 Potassi um
hydr ogen sul phate 4.8 Agrimer 30

595. 2 A sanple of 5 kg of blended material was fed into an
APV MP2030 twin screw co-rotating extruda2- 25:1 L/D 15 (I ength over

dianmeter). A K-tron 120 volunetric feeder
used to feed the extfjuder,, Th extrufer} bgrr ¢l i ¥
heat ed and wat er cooﬁed sffitited Wwth afvaguump
for use when a aq~f qr mpd. e Ear el [me
tenperatures (nine set] betw 29 anfd 15
centigrade (beginnin ar el r’g SmtoH < z~1
centigrade (begi nnigrg at%re& .0 | 1] AW
a melt seal had for rer |t 4l remie dh& | Wl 4
in the barrel f dual ] AT =We -0
pol yvi nyl pyrrolidone e t r qcréews re jconst juc
| east one conveyor sgction folfl oed}by{a paddl 4 sh
. r . A
section. The extrudaje finallly 20 copveyed t¢ the
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to a brittle glassy material on the rollers and renoved as chi ps by

pegs rotating near the surface of the larger of 35 the two chill rollers.
The chi pped nmateri al was hamer -
18 - mlled and sieve cut to produc_?3_qranul es of approximately
250 m croneters. (b) Preparation of FASTAC pol yvi nyl pyrrolidone
tablets 5 Tabl ets having the foll owi ng conposition were
prepared : —— % ASTAC (100%
m m 190. 0p
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10 Enpi col LZ 7.0 Ctric acid (anhydrons)

210. 00 Pot assi um hydr ogen car bonat e 290. 00 Pot assi um
hydr ogen sul phat e 1.80 Avi cel PH101
100.00 15 Neosyl TS 6.0 Agrimer 30
223. 20 Sor bi tol P300 -24- 12.0 The
granul es prepared i n EXafptE 3 BT e 1T X g T 20 t he ot her
i ngredi ents and then co Ssgd to formtakl using a tabletting
nechi ne. EXAMPLE P | &Il Sssessnents [of proper{i es of aqueous
di spersion of the 25  spl i g—HerrHatt+or— The assessnents
i nvol ved a dipping triall off ugl to 803 ARgUS Crogs cattle in a
conventional straight 20p00 ﬁ fes dig gank usilg tablets prepared in
Exanmpl e 1(b) which 30 on active indredi ent
(al pha-cypernethrin). The dip tlank was iflitially cleaned and
accurately el ~ Q ‘
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calibrated using 200 litres calibrated druns filled with fresh water.
The ‘tank was then charged using 5kg of the

- 19 - tablets in 15000 litres of water in order to give a final
target di pwash concentration of 50 ppm On contact with the
water in the tank, the tablets 5 inmredi é%%‘ly began to effervesce whil st
novi ng down to the bot e t-gad 1 mnute |ater,
t he tabl ets resurfaceg unfti c m etely diss¢l vid.
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The dip tank included a drip-race in order to ensure 10
anount of di pwash was returned to the tank
50 head of cattle were used to m x the di pwash after

or replenishnent. 15
particul ars.
further below 20 (

The concentration of act
intervals. Results are p
details of the final con
ani mal s had been dip
30 animals were dippe
had been assessed as w |

Pp. ENGORGING FEMALES (%F, %F & FULE)

TABLE 5

MEAN TICK COUNTS - HYALLOMA s

that a maxi num

fromthe dipped ani mals.
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the results in Table 1. - 20 -

(b) Efficacy of active ingredient in dip tank The insecti ci dal
activity of the di pwash was assessed, as follows. 5 Ten
cattle infested with ticks (mainly Hyal omma sp and Rhi pi cephal us

evertsi evertsi) were selected fromthe -27main herd and identified with

nunbered ear tags. Ther=t= 5003 e—gount ed, at various
intervals, 10 in their knohn igrgtc?oiochofor bot h Hyal omma
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sp and Rhi pi cephal us evertsi evertsi is the perineum Five of the ten
cattle (nunbered 1 to 5 in the follow ng tables) were not treated with
active ingredient. The ot her five (nunbered 6 to 10 in the follow ng
tabl es) were 15 treated under conditions described above with reference to
Tables 1 to 3. Results of the t#8k counts are provided in Tables
4 to 7. The referen t no 20 count was

undert aken. Also, it il d E?_p ted that Tlablles}4 and 6 relate to a
count of unengorged tick v S Parth of| R &Y 21dSEl at fenal es;
whereas Tables 5 and e sz

engor ged femal es. 25
f ormul ati on/ aqueous
foll owi ng poi nts have be
and from ot her assessnen
dissolves rapidly in

a:%a td &|celre| & greilaPlly and fully
squsSion ol pfoperiireg oy solid
qol iid forjruljatijon The
@ If rqm_tlhe] 3 ssgssientls descri bed above
il d’ . ‘QTﬁg g o?’i dg f or nul at.i on

wgt el ;

nj/c

ALPHA-CYPERMETHRIN TREATEDS23!
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- 21 - (i) The use of the solid fornul ati on does not |ead

to any signs of irritation on the di pped anirrals (it

The active ingredient remains in suspensionin 5 t eplaced
liquid for at |east two hours. Thi's property vva Eﬁll “

t he di ppi ng process was del ayed whil st waiting f

of animals and is reflected in the active

i ngredi ent concentration in dipwash sanpd €9 20 e taker]_ just prior

to and after the waiting period;: : ;,,AIthough

t he di ptank |iquid becanme contam nated ; ! o,on5| d%rabl e
anount of or g@RATMS8=t eri al . ~ e

1. A solid formulation which comprises polyvinylpyrrolidone
and a pyrethroid insecticide for use in the treatment of
animals..

2. An aqueous dispersion prepared by dispersing a solid
formulation which comprises polyvinylpyrrolidone and a
pyrethroid insecticide in water for use in the treatment of
animals.

3. The use of polyvinylpyrrolidone and a pyrethroid
insecticide for the preparation of a solid formulation for the
treatment of animals.

4. The use of a solid formulation which comprises
polyvinylpyrrolidone and a pyrethroid insecticide for the
preparation of an aqueous dispersion for the treatment of
animals.

5. The use of an agueous dispersion prepared by dispersing
a solid formulation which comprises polyvinylpyrrolidone and
a pyrethroid insecticide in water for the treatment of
animals.

6. A method of treating animals, the method comprising
administering to the animals a ligquid formulation prepared by
dispersing a solid formulation which comprises
polyvinylpyrrolidone and a pyrethroid insecticide in water.

7. A method of combating insects associated with animals,
the method comprising treating the animals with a 1liquid
formulation prepared by dispersing a solid formulation which
comprises polyvinylpyrrolidone and a pyrethroid insecticide
in water.

This is the replacemem sheet
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and ot her pollutants over the period of the 15 assessnents (ca.

26 weeks), the results of the assessnent of active ingredient
concentration in t he di pwash indicate that the stability of
t he active ingredient is not affected by being
delivered in the formof a solid fornmulation; 20 (v) The stri pping
rate of active ingredient is |ow and (vi) The
active ingredient is effective at conbatt3hg ticks.
-22- [err]

ABSTRACT

SOLID INSECTICIDAL FORMULATION

A solid formulation which comprises polyvinylpyrrolidone
and a pyrethroid insecticide, for example alpha-cypermethrin,
is disclosed for use in the treatment of animals, for example
cattle. Also disclosed are uses of the solid formulation and
methods which use the solid formulation in the treatment of
animals.

This is e recizoermnt anee
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In accordance with a first aspect of the present invention,

there is provided use of polyvinylpyrrolidone and a
pyrethroid insecticide for the manufacture of a solid
formulation which comprises a melt extrudate, wherein the
polyvinylpyrrolidone is present in the extrudate in an
amount of at least 50 percent w/w, for use in ectoparasitic
control and optionally for the external treatment of

animals.

In accordance with a second aspect of the present
invention, there is provided use of a solid formulation
which comprises a melt extrudate comprising
polyvinylpyrrolidone and a pyrethroid insecticide, wherein
the polyvinylpyrrolidone is present in the extrudate in an
amount of at least 50 percent w/w, for the manufacture of
an aqueous dispersion for use in ectoparasitic control and

optionally for the external treatment of animals.

In accordance with a third aspect of the present invention,
there is provided use of an aqueous dispersion prepared by
dispersing a solid formulation which comprises a melt
extrudate comprising polyvinylpyrrolidone and a pyrethroid
insecticide in water, whexrein the polyvinylpyrrolidone is
present in the extrudate in an amount of at least 50
percent w/w, for the manufacture of a medicament for use in
ectoparasitic control and optionally for the external

treatment of animals.

In accordance with a fourth aspect of the present
invention, there is provided use of a liquid formulation
prepared by dispersing a solid formulation which comprises
a melt extrudate comprising polyvinylpyrrolidone and a
pyrethroid insecticide in water, wherein the
polyvinylpyrrolidone is present in the extrudate in an
amount of at least 50 percent w/w, for the manufacture of a

medicament for use in controlling insects on animals.

This is the replacement sheet

paw: 2 9 AUG 1998

fLes3474 ey



125: [err] - 26- [err]

- 2a -~

In accordance with a fifth aspect of the present invention,
there is provided use of a liquid formulation prepared by
dispersing a solid formulation which comprises a melt
extrudate comprising polyvinylpyrrolidone and a pyrethroid
insecticide in water, wherein the polyvinylpyrrolidone is
present in the extrudate in an amount of at least 50
percent w/w, for the manufacture of a medicament for use in
combating ectoparasitic insects associated with animals.

In accordance with a sixth aspect of the present invention,
there is provided a receptacle for immersing animals, the
receptacle containing a liquid insecticidal dispersion
prepared by dispersing a solid formulation which comprises
a melt extrudate comprising polyvinylpyrrolidone and a
pyrethroid insecticide in water, wherein the
polyvinylpyrrolidone is present in the extrudate in an

amount of at least 50 percent w/w.

Thiz 5 ihs repiacemsnt shee!
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The solid formulation of polyvinylpyrrolidone and
pyrethroid insecticide has, surprisingly, been found to be
highly advantageous in the treatment, particularly the
therapeutic treatment, of animals. For example, a
dispersion of the solid formulation has been found to have
unexpectedly high insecticidal activity and a low
susceptibility to stripping.

Preferably, the animals are treated against acarid
pests. The acarid pests may be ticks.

Preferably, the animals are treated against
ectoparasites.

The animals are preferably mammals. The animals are
preferably bovine.

Animals, for example cattle, are often treated with
an insecticide by immersing the animals in a liquid which
includes the insecticide. The liquid is suitably held in
a receptacle known as a "dip" tank.

The invention extends to a method of delivering an
insecticide to a liquid in a receptacle, for example a dip
tank, the method including the step of dispersing a solid
formulation which comprises polyvinylpyrrolidone and a
pyrethroid insecticide in receptacle liquid.

Preferably, in the method, said receptacle liquid is
present in the receptacle prior to the step of dispersing

said solid formulation in said receptacle ligquid.
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CLAI MS: 1. Use of pol yvinyl pyrrolidone and a pyrethroid insecticide for
the manufacture of a solid formulation which conprises a nelt extrudate,
wherein the polyvinylpyrrolidone is present in the extrudate in an anount
of at |east 50 percent ww, for use in ectoparasitic control and optionally
for the external treatnent of aninals._jg_z. Use of a solid fornulation
whi ch conprises a nelt extrudate conprisi‘ng, polyvinylpyrrolidone and a
pyrethroid insecticide, wherein the polyvinylpyrrolidone is present in the
extrudate in an amount of at |east 50 percent ww, for the manufacture of
an aqueous ehiﬁﬁﬁﬁion for use in ectoparasitic control and optionally for
a

the extern treatnent of aninals. 3. Use of an aqueous di spersion
prepared by dispersing a solid fornulation which :
1. Use of polyvinylpyrrolidone and a pyrethroid insecticide for the manufacture of a

solid formulation which comprises a melt extrudate, wherein the polyvinylpyrrolidone is
present in the extrudate in an amount of at least 50 percent w/w, for use in ectoparasitic
control and optionally for the external treatment of animals.

2. Use of a solid formulation which comprises a melt extrudate comprising
polyvinylpyrrolidone and a pyrethroid insecticide, wherein the polyvinylpyrrolidone is
present in the extrudate in an amount of at least 50 percent w/w, for the manufacture of
an aqueous dispersion for use in ectoparasitic control and optionally for the external
treatment of animals,

3. Use of an aqueous dispersion prepared by dispersing a solid formulation which
comprises a melt extrudate comprising polyvinylpyrrolidone and a pyrethroid insecticide
in water, wherein the polyvinylpyrrolidone is present in the extrudate in an amount of at
least 50 percent w/w, for the manufacture of a medicament for use in ectoparasitic
control and optionally for the external treatment of animals.

4. Use of a liquid formulation prepared by dispersing a solid formulation which
comprises a melt extrudate comprising polyvinylpyrrolidone and a pyrethroid insecticide
m water, wherein the polyvinylpyrrolidone is present in the extrudate in an amount of at
least 50 percent w/w, for the manufacture of a medicament for use in controlling insects
on animals.

3. Use of a liguid formulation prepared by dispersing a solid formulation which
comprises a melt extrudate comprising polyvinylpyrrolidone and a pyrethroid insecticide
in water, wherein the polyvinylpyrrolidone is present in the extrudate in an amount of at
least 50 percent w/w, for the manufacture of a medicament for use in combating
ectoparasitic insects associated with animals.

This is ths replacemsnt sheet

A o 25 105159



conprises a nelt extrudate conprising polyvinyl pyrrolidone and a pyrethroid
insecticide in water, wherein the polyvinylpyrrolidone is present in the
extrudate in an amount of at |east 50 percent ww, for the manufacture of a
medi canment for use in ectoparassitic control and optionally for the
external treatnment of animals. 4. Use of a liquid formul ation
prepared by dispersing a solid fornulatT whi ch conprises a nelt extrudate
conpri sing polyvinylpyrrolidone and a pyrethroid insecticide in water,
wherein the pol yvinyl pyrrolidone is present in the extrudate in an anount

of at |east .50 percent w, for the manufacture of di capent for, use in
cont rol Ii ng% nseét SESRIGH fRi dmmersigg animgls, [é‘f‘ rﬁc?ﬂa%aﬂgdCQ%W%tai E}Hu’d

prepared byigtaheddidigesigPpiegak@bydiaidrdny Whiolil feanmetioe svhictnedhpsesraudat e
conpri sing Rok}yw nyl pyrroljdone and a pyt %hr oi.d i nsgct ci de.l.a wat er

wher ei n t he™5dH "‘HWWF\PHISW@&%V‘?I%YIBY‘E& ¢jaRd ARy relREid dnseetgide IhWalbunt
of at |east whorepemeglyiMmpyfdidohd preseul Rcthie etrrafatpinnadimeurriof af Rastide in

conbat i ng ect opar asi tic insects associated with ani mal s.
percent w/w,

7. An invention as claimed in any preceding claim, wherein said pyrethroid
insecticide is alpha-cypermethrin.

I l"["cl m'” mM” ”,i' ” Im This is the repiacement sheet

ODste: 2 5 AU 993

.



