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This invention relates to a method f8FVIFHEE ng

an animal frominfestation by fleas and other 5 ectoparasites. Dry
formul ati ons of organophosphate I nsecticides control fleas on aninmals

when applied to a

small, limted area of the animal's coat in a high

concentration, |ow volune, single application. These formul ati ons have
unexpect ed properties which makes 10 t heir use advantageous in conparison
to liquid I nsecticide fornmul ati ons which are presently used for

the control of fleas on aninals. . Background of the

| nventi on

Met hods for protecting aninmals frominfestation by 15

fl eas and other ectoparasites typically involve the appl i cation of
| arge vol unmes of pesticide conpositions whi ch contain | ow
concentrations of the insecticide.

DRY FORMULATIONS OF PESTICIDES
FOR CONTROLLING ECTOPARASITES ON ANIMALS

This invention relates to a method for protecting

an animal from infestation by fleas and other

5 ectoparasites. Dry formulations of organophosphate

insecticides control fleas on animals when applied to a

small, limited area of the animal’s coat in a high

concentration, low volume, single application. These
formulations have unexpected properties which makes

10 their use advantageous in comparison to liguid

insecticide formulations which are presently used for

the control of fleas on animals.

Backaround of the Invention
Methods for protecting animals from infestation by

15 fleas and other ectoparasites typically involve the

application of large volumes of pesticide compositions

which contain low concentrations of the insecticide.

These methods include spraying the composition onto the
coat or fur of the animal, dipping the animal in a bath
20 containing the pesticide formulation, or dusting the

animal with a powder containing the insecticide.

Application of these liquid or powdered insecticide

compositions is inconvenient, cumbersome and messy.

Domestic pets are often traumatized by having their
25 entire bodies sprayed, dipped or dusted. Significant

amounts of the insecticide never get on the animal, and

much of what is applied often falls off shortly after
the treatment is applied, which greatly reduces the

effectiveness of the treatment and can adversely affect
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to two weeks. of these applications of pesticide compositions must be
repeated frequently, since they are only effective for
10 periods of one to two weeks.

Because cats tend to groom themselves by licking
their bodies and fur, they are particularly susceptible
to adverse reactions resulting from the ingestion of
insecticides applied to their bodies to prevent insect

is infestation. For example, cats may foam at the wmouth
or salivate excessively following the application of
certain insecticides. 1In more severe cases the treated
animals may vomit. These adverse reactions can be due
to the toxicity of the insecticides which are used for

20 treatment. They alsoc can occur under circumstances
where the insecticide preparation poses no problems due
to its toxicity, but the animal reacts to the bad taste
or smell of the insecticide in an adverse way.

Insecticide impregnated collars have been used to

25 prevent infestation of domestic animals with fleas.
Many domestic animals, particularly cats, object to
wearing collars around their necks, and wmany pet owners
do not like to expose the animal or themselves to the
insecticides in the collar. In addition, flea collars

30 are generally less effective in preventing flea
infestation than the methods discussed previously. The
owners of domestic animals often use the collars to
supplement other methods involving direct application
of the insecticide to the animal’s body.
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perfo¥faftel8A0Bpecific applications is frequently
affected by the particular formulation that is used.
Formulations which make pesticides available in
solution are commonly more bioclogically active than dry
pesticide formulations. However, these liquid
formulations are more toxic to those who come in
contact with them, particularly the animal being
treated and the person applying the pesticide to the
animal, since they are more readily absorbed through
the skin.

Applications of certain formulations of pesticides
can cause adverse reactions in domestic animals. Forx
example, domestic cats may respond to the application
of organophosphate insecticides by salivating
excessively and even vomiting. Adverse reactions also
can occur even where the animal does not receive a
toxic dose of the insecticide, but merely reacts to the
unpleasant taste or smell of the imnsecticide
formulation used. Even though the insecticide
formulation poses no health risk to the animal, these
responses can be extremely upsetting for the animal’s
owner, particularly since owners often do not realize
that the animal is merely reacting to the unpleasant
taste or smell of the preparation.



Many of the pesticides comonly used in agricultural and veterinary
applications, including the or ganophosphat e conpounds are known to be
effective for the control of ectoparasites such as fleas. However, 5
t hese conpoygrsls;, en produce undesirable responses in donestic
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animal in need of administration of insecticzde for
treating an infestation of parasites. It unexpectedly
has been found that applying a dry formulation of an

is organophosphate insecticide provides an effective and
convenient treatment for protecting an animal against
infestation by fleas and other ectoparasites, while
reducing adverse reactions by the animal to the
insecticide. These dry formulations include

20 insecticide-containing microcapsules, which can be
applied to one or more limited areas of an animal’s
body or hair coat. The formulations are effective in
inhibiting infestation by ectoparasites for periods of
up to two weeks as a result of the controlled release

25 of the insecticide, and they do not cause severe

adverse reactions in the treated animals.

Detailed Description of the Invention
The invention of the present application relates

to high concentration, low volume, substantially dry
30 formulations of insecticides which are effective for

the control of fleas and other ectoparasites on

animals. Ectoparasites are parasites which live on the
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4 Thus, there continues to be a need for effective
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cats. Accordingly, it is an object of this invention to devel op
formul ations of 5 or ganophosphat e conposiTions which are effective for
substantial periods of tinme and are safe, sinple and conveni ent ‘'to
use and do not cause adverse reactions in the animals to which the
for”U|ati0nShare aRperedr parts of ?n animal’s bodjiﬂiﬂﬂﬂﬁu&hghh@héﬂventiOn
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formul ation of an 15 or ganophosphat e Jj nsecti.ci de pr.ovi des an effective
and coRveni ent t?@ﬁtﬁﬁﬁ?g?Brf%ﬁ%ﬂﬁﬁﬁq Eﬁb i{%ﬂa%§iafﬁéﬁet ods
i nfestati on by fl egswhiadhothese efoopaiatsicons, avhidrplied to ¢ikeciangmadver se

reactions by the gpigg! tt@atbe. appiidserdd dfandhese dvnfiakidhat bens
i ncl ude 20 i nsecti i de-contai n

_ i ng.m crocapsyl es W@ich can be _
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coat. The fornul atinfestacéosf bpcecvoparasites whiiléimnimignizihgsttdiel on by
ectoparasit gy for jpgHke?dandf severity of adverse reactions that can occur
following treatment with topical formulations of
insecticides.
Adverse reactions include reactions which can
produce prolonged or lasting toxic effects due to the
i5 animal’s exposure to a treatment with an insecticide.
Such adverse eftects include dermal irritation or othex
exhibited signs of toxicity, such as heavy salivation
or vomiting, which can last for hours or even days
after the treatment is applied. In the most severe
20 - cases, such adverse reactions can result in the
animal’s death.
In addition, adverse reactions include reactions
which can occur even when the animal does not receive a
toxic dose of the insecticide, but nonetheless reacts
25 to being exposed to the treatment. These adverse
reactions include excessive salivation and even
‘vomiting, which occur in response to the taste or smell
of the insecticide where the preparation is offensive
to the animal. Such adverse reactions are particularly
30 a problem when treating cats because of their natural
grooming behavior. Topically applied substances are
almost certain to be licked and ingested shortly after
they are applied to the animal. When the substance is
distasteful or unpleasant, the animal will often
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The inventi woofistdse present application relates t 0 hp&flussensast
concentration, |ow volume, substantially dry 30 formul ati ons of
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whi ch ive i nsiSfe-iR¢endame, Qﬁﬁrrﬁ €D P B adi te€s_include

fleas, ticks, hiseit. Becausessscd tlaaesmﬁs generalIMealp#Iétsmt i nventi on

further relatesg, »{)zﬂexfgetabﬁdiead tobih\é@kcﬂoihﬁéﬁei@i |@£éa£ﬂ1§exﬁfé3 faplied to
t he ani nal treate ations of

the invention %A I EEFQPA%%F'&Q'S??U gﬂeﬁﬁa’ﬁ%‘? Yor a% 2t ation by
ect opar asig es wodsidemidiito g edvere reaghbens arevervihough dthexidsr se

reactions that can QGGH% from t%%owf@actgeafr@% Yhddod 0Pl g

formul ations of" I nsecticjd Adver se reactions include
reacti ons whi ctPXggent in %@E@%PGFBHSM or lasting toxic effects due to
t he While not wishing to be bound by any particular

theory as to why the methods of the present invention

10 prevent or reduce adverse reactions, it does appear
that the particular formulations, together with the
particular methods of the present invention for
applying the formulations, reduce the likelihood that
the treated animal will groom following the application

15 of insecticide. This effect is most likely due to the
treatment being a substantially dry formulation rather
than a wet formulation.

Pesticides which are useful for the dry

formulations of the present invention include compounds

20 of the group known as organophosphates. This group of
compounds is known in the art to possess useful
pesticidal properties, particularly in the control of
fleas on animals. ' Suitable organophosphate pesticides
can include phosphate, phosphothioate or

25 phosphothionate compounds. Preferred pesticides
suitable for use in the formulations include the
organophosphate compound known as pirimiphos-methyl
O- {2-diethylamino-6-methylpyrimidin-4-yl)o,o-dimethyl
phosphorothiocate)} . Specific examples of

30 organophosphate compounds that can be used in the
formulation are listed in Table I.

SUBSTITUTE SHEET (RULE 26}
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|mrediately and ScHEYET £ GAMS to indBkate th¥eMbhe 1HSCAUSE &LCH
reactions gggeralig grgggggftsuch that it contains no more than
insignificant or negligible amounts of water. One way
in which such a dry formulation can be prepared is to
micro-encapsulate the pesticide using organic
polyisocyanate intermediates to form a polyurea capsule
15 enclosure around the water-immiscible insecticide. The
amount of water in the final preparation will be
determined by the ability of the inert ingredients
surrounding the microcapsules to hold onto water under
the conditions in the drying apparatus used to dry the
20 final microencapsulated preparation. In most cases the
amount of water adsorbed onto the inert material is
very small such that the formulation is substantially
dry.
The microencapsulation of selected pesticides can
25 be accomplished by the interfacial polymerization of
monomer units present in emulsion droplets, which are
formed when the water-immiscible pesticide is
vigorously mixed with an aqueocus solution containing
additional polymerizing monomers and heated as
30  discussed in Seaman et al., "Trends in the Formulation
of Pesticides - An Overview," Pesticide Science 29
{1990} pp. 437-449. The monomers react to form a
polymer skin which encapsulates the pesticide and

controls its release. Encapsulation can reduce the
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Useful surfactants include nonionic, anionic or
cationic surfactants having a hydrophile to lipophile

15 balance (HLB} range of from about 12 to about 16.
Examples of suitable surfactants are sodium isopropyl
naphthalene sulfonate, polyoxyethylenesorbitol oleate
launrate, ethoxylated nonylphenols, and polyethylene
glycol ethers of linear alcochols. Preferred

20 surfactants are polyethylene glycol ethers of linear
alcohols such as the linear alcohol ethoxylate
emulsifier Tergitol 15-S-20. Suitable protective
colloids can be selected from a wide range of such
materials, including polyacrylates, methyl celluloses,

25 polyvinyl alcochol, polyacrylamide and polymethylvinyl
ether/maleic anhydride. The protective colloid can be
added to the microencapsulation system either prior to
or after the organic dispersion is made.

The dry microencapsulated formulations of the

30 invention contain from about 20 to 80% by weight of the
active pesticide. One preferred embodiment is a dry
microencapsulated formulation containing from about 55
to 75% pirimiphos-methyl.
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Chl oryri phos : Pirimphos-nethyl 5
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nononers angh heat@ghpdsition from his coat. This is particularly
important when the composition is used to treat cats,
because cats will often salivate or become nauseous
after they are exposed to substances they consider
distasteful or unpleasant, either orally or by smell.

1s Since the composition is applied topically, it is

almost certain to be licked or ingested shortly after
it is applied to cats because of their grooming

behavior.
' The quantity of the dry formulatiaon to be applied
20 to an animal is determined by the animal’s size and by

the concentration of pesticide in the formulation.
Generally, the compositions can be applied at a dose
within a range of about 0.1 gram (g) to about 1.0 g of
active compound per kilogram (kg) of the animal’s

25 weight. Animals weighing between 5 and 10 pounds
(about 2.2 to 4.5 kg) can be treated with a single
application of from about 0.3 to about 4 g of the dry
formulation, containing from 20 to 90% organophosphate.
One preferred treatment comprises applying 0.3 g of a

30 dry formulation containing about 70-75% pirimiphos-
methyl per kg of the animal’s weight.

The dry pesticide formulations of the present

invention are useful for controlling fleas and othexr
ectoparasites on animals, particularly smaller animals
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8 oral toxicity of the pesticide at® nuch as 100 tines over

t hat - of non-m croencapsul at ed wat er based treatnments and reduces the
dermal toxicity over 10 times that of non-mcroencapsul ated water
based 5  treat/iBdiS-are kept as pltB! CiREIAS:AETAGES Of cEaNSALison of
pesti ci des for use inth trgat nt .of ectoparasite 1 nfestation in
animals is that ?ﬂQuﬁéiﬁﬁfﬁ'n Ghe, dpsFifRtefoconpogttops and methpds

di scl osure of whimh gastimudepdyandyaneageaubyfdd contsfElianreleaion
wat er -i mmi sci bl e.Jdsectdtisda-levlgy inerreBEaRS ULt RL s Ahgy sed in an

aqueous sol ution which contalngFSU|tabIe surfactants and a protective

colloid. 5  ®EFGHCIERs 20ATE i FOPEGECHSN BRTEICRIATHY Susceptible
cationi ¢ surfactemtthdiavitoxiz efdeopsi.| eAdditipnably e HécausddfanteifHL B)

range of [romahpild Wil Hnavior, FXEEPAFE pg%réﬂdﬁ%ﬁ}ﬁ, surfactants
are sodi um i sopropy napht hal ene sul fonate yoxyet nyl“enesor bi t ol
ol eate | alFHRREPERIG oA FEACESAPEpABROES, EhaupRl sa3ang &mste or -
odor of preparations which are applied to an animals
10 coat or fur. Application of the disclosed compositions
by the method of the present invention is essentially
non-toxic to cats, and application of the preparations
appears to not stimulate the animal to groom
immediately after the application.
1s The disclosed methods and compositions also are
useful for the control of other insect pestz, inzluding
fleas, lice, ticks and flies, on herd animals such
cattle, sheep, goats, horses, donkeys, camels, pigs,

reindeer, caribou, and buffalo.

20 Example 1

Preparation of Dry Encapsulated Pirimiphos-methyl

Dry encapsulated pirimiphos-methyl was prepared by
mixing 1770 g of water with 47.0 g of 40% Reax, 100M
sodium lignosulfonate {(a poly-protective colloid} and

25 76.0 g of 20% aqueous Tergitol XD emulsifier in an open
reaction vessel with stirring. In a separate container
2000 g of technical grade pirimiphos-methyl {at least
90% purity) was mixed with 32.0 g of polymethylene
polyphenylisocyanate and 130.0 g of tolylene

30 diisocyanate, then added to the agqueous solution in the
reaction vessel. An appropriate catalyst, such as a
basic tertiary organic amine, also can be added to the



gl ycol ethers of linear alcohols. Preferred 20 surfactants are

pol yet hyl ene glycol ethers of I|inear al cohol s such as the linear

al cohol et ho¥¥Q 218705 enmul sifier Tergitol 15-S-20. SuitablpeTusot/ensi ve
coll oids can be selected froma w de range 9£ such mat eri al s,

I ncl udi ng pol yacryl ates, nethyl cellul oses, 25 pol yvi nyl al cohol,

pol yacryl am de and pol ynet hyl vi nyl et her/ mal ei ¢ anhydri de. The
protective colloid can be added to the m croencapsul ati on system

either prior to water-Ammifsicdblehaiatgsai cfddeperadon The Mmilkture was

The dry m croencapsul | f_t 0 LN | ntain from
Zbout 30 to 80 S AELHRLYoFeaset 883ng ol HEaH sheak WELHEP CONAL
embodi nent is a @nyoil in mMadesegoudsarat edAfserurhei eputakeni wasng from

about 55 t & oAMEP lad IR IRENBE. the des¥Pe87648d0Rere obtained,
PCT/ US96/ 18231

, , . Advant ageousl he conposition_of the

present 5 appidd iAgH *AH B ¥A5p PR 1f18‘gg gPﬁggé,g F?ﬂ?f%@eﬁr%%\ e
the animal to be dessatiesh. AlTher rempeghyureheft Fbet Aeplsion waamrabsedpl i ed
Lo yuD or re SREFId sileesal ol O oedesopesa i6n e ABLMBinen st

Y, I ti | . . |
area on the back Aty B % R’é’“&rﬁ ﬁ%thbgg‘\?ﬁé’r’rnﬁt §9 ﬁ‘gggﬁe}:ﬁgl hﬂ'é%rg?c’aal
| ocati on whipedl yrearizdtigin it poroceed! gor egmpletibnhi sThengesyulsing
that he is ypabl g . Cdlﬁsgﬁ@gpe@is&% e nResbicabdf128 wasCoBBPSAt LQNLbER™M i

coat. This 1Is par .
temperature. 1.1 g of Witconate AOK {(wetting agent),

15.5 g of colloid 225 (dispersant) and 5.9 g of Kaolin
RC-32 (disintegrant) were added to the aqueous

suspension of microcapsules as spray drying adjuvants,
15 and the resulting slurry was spray dried. The driegd,

microencapsulated product was determined to contain

72.5 weight % pirimiphos-methyl.

To make the formulations more pleasant to use, a

fragrance such as Alpine Mask™ can be included in the
20 formulation by adding 0.9% of the fragrance to the

formulation after encapsulation.

Ex e 2

Evaluation of the Efficacy of Applications of Dry
Formulations of Organophosphate Insecticides for
25 Contreolling Fleas on Cats

The efficacy of microencapsulated dry formulations
of pesticides was demonstrated in a dose titration
study using a microencapsulated dry formulation of 74%
pirimiphos-methyl, which was applied to cats selected
30 from a random population of mixed breed, domestic
animals. The animals were housed in individual cages
in environmentally controlled rooms and provided with a



| nportant when the conposition is used to treat cats, because cats

wll often salivate or becone nauseous after they are exposed to
subst ances they consi der di stasteful or unpleasant, either orally or
by snell. Xboomgesice the conposition is applied topicall yPC‘r}Usbélszsl

al nrost certain to be licked or ingested shortly after 't 1s applied
to cats because of their groom ng,. béRavi or. The quantity
of the dry fornulation to be applied 20 to an animal is determ ned by
the aninmal's size and by t he concentration of pesticide in the

f | at I
wihina range ST Sl O Lo et g g o el dabesc

r o
conmpound per klﬂ:b’@?%?’kgﬁt‘%ﬁ% t‘W@ RLPGLSs wexe d\h@gﬁﬁf‘ inggi FAYE wei ghi ng
between 5 and 1@:@@@@@? three (cahmJtea%hZ t @aéhSgkghpcaachtvédesiteni th a

o mulation, cont dh FEEYTHG0 2o ovariimn SF Say afy eBimi e gl o

rom Yo-0r ganophos preferred
treat ment Eonprmse%0€$m¢§D$E}§F€§g?ﬁﬁ R%Il@lPh°GrVerYﬁuPE?PéﬁaEEﬂﬂa|nlng

about 70-75% pi§ m accor@intd with kfeObrbbedapesabs Sexngié -
The dry pesti ci gig |o“r‘]§ cg ,__t}nie eﬁb%ttmn or wvgn&:rﬁga% ogseful
I ot ecto _

for controlling f parasites on ani
particularly snaheeprmmgon- Each \g3tg Waggigfected with 100 cat

PCT/ US96/ 18231 fleas, {species Ctenocephalides fel@s) one day before
10 the microencapsulated preparation was applied. The

preparation was applied to the animal’s fur or coat as
a single spot application to the dorsal neck area of
each animal, near the shoulder.
The effect of the preparation on reducing or

15 controlling infestation by fleas was deterxmined by
monitoring the number of fieas remaining cn the bodies
of both treated and untreated animals. The number of
fleas remaining on the animals was determined by
counting the number of dead fleas found on the pans

20 which covered the bottom of each cage each day and by
doing direct body counts on each animal to determine
the number of fleas remaining on the animal. The data
obtained were used to calculate the percent reduction
of fleas in each group using the formula given in Table

25 IT.



which are kept as pets, including dogs, cats, rabbits and rodents. The
di scl osed conpositions and net hods are particul arly advant ageous for
controlling W@ﬁ’g cats. Cats are very inefficient atP@BUSHGSLAI Nng 5
pestici des and are, ther efore, particularly,susceptible to their toxic
effects. Additionally, because of their nat ural groom ng behavi or,
cats are particularly susceptible to reactions due to the unpl easant
taste or odor of preparations which are applied to an animals 10

coat or fur. Application of the disclosdhBI&n@dsitions by the net hod
of the present inventignd.s.essenti.ally Ao A=t oXie—t-0—Cats—and——
application of the preparations appears to not stinmulate the aninmal to
groom i medi ately after the application. The i scl osed

met hods and conpositions also are usef ul for t FESBEREPST of ot her

insect pests, includipgge fleas, lice, t% %s ang2 fgl !£ , OH.QeEfl ani mal s
such cattle, sheep, goatg horses do . canels, p :

rei ndeer, caribou, and bugfal o. 20 100% 100% 1ob¥anmple 1
Pr.eparati on of Dry Encapsul ated Piri m phos-net hyl ) y

encapsul ated pirim phos-n8thyl was prepared®ify 9¥i%xi ng 1780%g of water
with 47.0 g of 40% Reax, 100M sodium | i gnosul fonate (a

pol y-protective colloid) 8d 25 76.0 g ot4®0% aquédds Ter gi 86F XD

enul sifier in an open '

cont ai ner 2000 g of technical grade pirim phos-net hyI (at | east

90% purity) was mexgd %i&la §zf&&d0tueﬂwdnetfw§n&e day prior to treatment

pol yphenyl i socyanaha ol 3 dag ©f tdloykeB&dy counts of fleas remaining on
each animal were made on days 3, 7 and 9.

*Data are expressed as

Percent Reduction Total Fleas on _ Total Fleas on
of Fleas on Cats = Cont Cats Tregte x
100

Total Fleas on Control Cats

The results of the efficacy study indicate that
the micro-encapsulated dry formulations reduced
infestation on treated animals three days after
treatment by 100% when compared with controls.

5 Additionally the one treatment, applied on day 1
protected animals against reinfestation for more than
nine days under the conditions employed in the test,

Example 3

Response of Cats to a Dry Formulation of
10 Microencapsulated Organophosphate Insecticides

Thirty six male and female cats were randomly
placed into one of four treatment groups to evaluate
their response to treatment with a dry formulation of
microencapsulated pirimiphos-methyl. Each group



30 di i socyanate, then added to the aqueous solution in the reaction

vessel . An appropriate catalyst, such as a basic tertiary organic

am ne, also can be added to the WD 97/ 18705

PCT/ US96/ 15%8Xb7/18705 11 J\W%A 1 sci ble
m xture if desired. The m xture was vigorously stirred using a high.
shear stirrer to create an oil in wattdr enmulsion. After the enulsion
was formed and particles of the desired size were obtained, 5 mld
agitation was continued for the renmainder of the reaction. The

tenperature of ‘ihe qubsian 4SkE ASE £o11diriPkebRkbeARd L e phi gl the

di spersion was narntarned e . hours wﬁth,stlrrln% to all ow
the interfaci al grams @§| Jakr 3R PHF PR ARREAF 9 PAFAPRRPPS e FRELr esul t i ng
10  aqueous SUZpPeDSkOofrais HEr PZRPILY gel mivsi phos-gethylr eod 3) 1 wml

tenperature. 1. £ W n f%}# | ¥ - el of colloid
225 (di spersant )J‘“‘g%g%%&’g;)o&%o i £%{é%g‘% isi?ﬁt‘gafaﬁ?ih lre added
to the aquous carbitedpendreRtBenti 3rIREIRAIAS POty edFPPRICAJERTant s,
15 and the regybt gggaglurry was spray dried. The dried,

m croencapsul at ed prgggcgaggswggéeﬁﬁaggﬁ 1#&54!#&%f%¥ and %%o§.gghght %
pi ri m phos- net hyl . 0 nake e Tornulations npre pleasant to
use, a f r wgthneecommpraiah srhcinpd kard Matem ak Iikditwed At he 20
formul ation by agdhbmeBtB8%wetet Appiiagroacend acdthres back, fomr mteat i on after
encapsulaabon. dorsal thorax near the shoulder blades, one time on Day
0 of the study. The'liquid composition of control
treatment 3 was applied by pipetting 1 ml aliguots
directly onto the animals‘’ skin. Treatments 1 and 2
were briefly rubbed into the cat’s coat. The cats were
15 observed continuously for the first hour following the
application of the test formulation, at hourly
intervals for the next four hours following treatment,
then twice daily for the next two days.
Five of the nine cats who received control
20 treatment 3 (1 ml of 21% pirimiphos-methyl in 79%
methyl carbitol) demonstrated an adverse salivation
response within one hour following the application of
the pesticide. One of these responses was mild, with
the animal having mild clear drops of saliva on its
25 lips. Three of the cats had a heavy salivation
response within one hour of treatment and one cat had a
profuse salivation response. All of these responses
lasted for 10 to 20 minutes following the application
of the pesticide formulation and were determined to not
30 be transient responses. One cat continued to salivate
abnormally for four hours after the application of the
liquid pirimiphos-methyl formulation. A sixth cat
vomited twice within the first hour following treatment
and again on the next day.



Exampl e 2 Eval uation of the Efficacy of Applications of Dry
For mul ati ons of Organophosphate I nsecticides for 25

Control | i ngWO &878n Cat s The efficacy of m criseRUSHsa8zat ed
dry formul ations of pesticides was dgponstrated in a dose titration
study using a microencapsul ated dry formul ati on of 74%

pi ri m phos-nethyl, which was applied to cats selected 30 froma random
popul ati on of m xed breed, donestic animals. The aninmal s were housed
in individual cages In contmashvteobhhenainglsormeeiving asnwsradnd provi ded
with a WL AU 0% , none of cats in treatment group 1, the

PCT/ US96/ 18231 2 . co r Gl cat
food and water AFIURITERALSOFIEReC(3sEFAMS oﬁit%]?%tq"b%oﬁxiﬁﬂ’%%ﬁﬂ mal s
wer e divi ded i ntdxy dsrmulatignoofs72¥% pirimipkes-retdyl Edwd gr oup recei ved

ei t her s N03LeAlNepiZbalsufll 851 B cdd o Sliges AR @on of O
m cr o- encapsul atet o pI rim phos- et hyl ggreggraﬁl on . prepared in
accordance wi t h RiRutRSHcefFESIgPadt mpiene ghe gats din this grqup
preparation or 4ofkitedriiresponse to the application of -

microencapsulated dry formulation of pesticide. Only
two of the cats demonstrated a mild salivation response
10 during the first hour following treatment, and two
demonstrated a heavy response. One cat exhibited a
mild salivation response 3 hours following the
application of the microencapsulated formulation.
The animals in treatment group 2, the group
15 treated with 0.6 grams of the microencapsulated dry
formulation of 72% pirimiphos-methyl, democnstrated
extremely brief, transient responses which lasted no
longer than two minutes. None of the cats in this
group vomited in response to the application of the dry
20 formulation.

ora caw



t he preparation. Each cat was infected with 100 cat fl eas, (species
Ct enocephal i des felis) onﬁlmmmmmlﬂ‘ﬂ u’ t he ni croencapsul at ed
Preparatlo? was applied I ﬂ ation was applied to the animl"’
ur or coat wagersres & Sing e spot ap litation to the dors TS a of
each ani mal, near the shoul der. The effect of t?ec preggfzgfl on on
reducing or 15 - controlling |nfestat|on3H@ fl eas was determ ned by
nonitoring the nunber of fleas renmaining on the bodies of both
treated and untreated animals. The number of fl eas remaining on the
ani mal s was determ ned by count i ngefigydrunber of dead fleas found on
t he pans 20 whi ch covered the bottom of each cage each day and by
doi ng direct body codntsPoReEhef SRAFnRPILEiRRFYFTRS reactions &enBBr of
fl eas remai ni ng Hsddtd didienbly. athentimad in needbbdfii ireckatsradidesed t o

calcutate the pefeent; 4ieuGbhORo treatOhn! LEAS LI A bALITR0 the

formul a given |n
PCT/ US96/ 18231 which comprises topically applyingtp the animal an

TABLE Il 5 organophosphate insecticide in a dry forbutlaivirm.[ err]

2. The method of claim 1 wherein the insecticide
is provided in the form of microcapsules.

3. The method of claim 2 wherein the insecticide
comprises pirimiphos-methyl. '

4. The method of claim 2 wherein the insecticide
comprises a microencapsulated dry formulation of from
about 20 to 80% organophosphate.

5. The method of claim 2 wherein the insecticide
comprises a microencapsulated dry formulation of from
about 70 to 75% organophosphate.-

6. The method of claim 1 wherein the dry
formulation is applied only to a single, limited area
of the animal’s fur or skin.

7. The method of claim 6 wherein from about 0.1
gram to about 1.0 gram of the dry formulation per
kilogram of body weight is applied to the animal.

8. The method of claim 1 wherein the parasites
comprise fleas, ticks or lice.

9. The method of claim 1 wherein the animals to
be treated are selected from the group consisting of
cattle, sheep, goats, horses, donkeys, pigs, dogs, cats
and rabbits.

10. The method of claim 1 wherein the animal to
be treated is a cat.

11. The method of claim 10 wherein the dry
formulation is microencapsulated pirimiphos-methyl.

12. A method for reducing adverse reactions to an
insecticide by an animal in need of insecticide
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95% O PT/US96/1823D4%
94% [err]Cats werelnfested W|th1 fl eas one day prior to

t reat ment and again on day 6. Wl e body counts of fleas renmaining on
each animal were nade on days 3, 7 and 9. [err]Data are expressed as
Percent Reduct i on Total Fleas on Total Fleas on of Fl eas on
Cat s Control &ansnistrafieatiss tGmat amx infestat]i@m of ectoparasites
Total Fleas on CQHEEQ' Pises treatin Slds iy ddp hhhcacy study
I ndi cate that cro- encapsul éied dry fornulatlons r educed

i nf estati onSon t?@ﬁ%fé{‘:ln%n??ra‘f'}ée (IR B Jignagncapsulated, e by 100%
when conpared w ESrmabat bbds. of Sromdbdutorzl Ity taluwneayr grlmmiiphoappl i ed

on day 1 p{l‘g{aﬁgie ¢ a0 JBL S 295¢ NFlo ! fleséxaéuk% ot o @E}r(n
ni ne days under I't1ons_enpl oyed 1n t anpl e
3 PRESkOHSETIP Thtlhe Aningly EFd‘Hﬁﬂl}ﬁ'l on of 10

M. cr oencapsul at ed CIgﬂmophmsm@ﬂﬁddIIEMKﬁtéudhﬁing an animal From
infestation with ectoparasites comprising topically
applying a dry formulation of an organophosphate
insecticide to an animal in need of such protection.

14. The method of claim 13 wherein the
insecticide is provided in the form of microcapsules.

15. The method of claim 14 wherein the
insecticide comprises pirimiphos-methyl.

16. The method of claim 14 wherein the
insecticide comprises a microencapsulated dry
formulation of from about 20 to 90% organophosphate.

17. The method of claim 14 wherein the
insecticide comprises a microencapsulated dry
formulation of from about 70 to 75% organophosphate.

18. The method of claim 14 wherein the animal to
bYe treated is a cat.

19. The method of claim 13 wherein from about 0.1
gram to about 1.0 gram of the dry formulation per
kilogram of body weight is applied to the animal.

niiiiii i
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*Thirty six nale and fenale cats were randonly pl aced into one of four

treatnent gro their response to treatnent mﬁth a dry
formul ati on of Tﬂmmlm ;nm mt)sul ated piri m phgs=methyl—=FEach group

* WO 97/ 18705 ﬁﬁ}slsm*af%?éésm |
14 recei ved one of the four foll ﬂ&n ng tfeat rreREBLAd;}DO 3 gr ans
of 72% dry m croencapsul ated piri m phos- thyI 2 o=6—grane-0f 72%
dry pirimphos-nethyl and 3) 1 m |I|ter) of 2196
pirim phos-nethyl in 79% nethyl 5 car’ghf Treatnment 3 served as a

positive control fori. A adudodt fidy.reducing adve*‘ﬁlaemaitslcwar echaused

i ndi vi dual | y and, dee I ¢ foad, and water ad
libitum Al rPJ’e“r"é' %%n‘%aﬁgéépgﬁ'&gnggf% ?L1%§é qiack on the 10
dorsal thorax neaminhetsioidrder brenhear mnéesuciteaonof)agerasn»no of the
study. The |iqui, rrp figqn of t,ro rea appl i ed by
pi petting 1 m alt Q 8%5 s g DE? oﬁ?oﬂ?ﬁ% anlhnj%yli%% A. < '?Eeatnents 1
and 2 “Were,cm"ruéﬁtyo”r uifoedmr-mczﬁrtdagscai =i ogghncfimsccats were 15
observed conti nugusl.y. ko Q_ur 1| appl i cation of
the test fornmul a"'t”l%r? e £¥1 %Ibflhi&S s Rt Q%’ﬁ%\gsfu’ ?he “héxt four hours

fol | owi ng treat nEny- So"yanattehefﬁ (wircaq@lapuy #Cdrhttlhe ey stwdsclaarst

Five of the nineatspwhR. 8GRI ¥8h S E60k = dispe

[l)

ich 36 &8s to
wmicrcencapsulste the organcphosphate and subsesguenztly

[
[es)

drying the resultart microcapsules.

3. The method of claim 1 wherein the insecticide
comprises pirlmiphos-methyl.

4. The method of claim 1 wherein the irsecticide
comprises a microencapsulated 4ry formulatiorn of frem
abcut 20 tc 80% organcphosphate.

5. The methced of claim I wherein the insecticide
comprises a microencapsulated dry formulation of from
abour 7C to 75% organophosphatéi

6. The methed of clazm 1 wherein ths dry
formulation 1s appl:ied only to a single, iimited area
of the animal'es fur or skin.

- L

7. The method 2Z claim & wherein from about 0.1
grar to about 1.0 gram of the dry formulation per
kilogram of body weigh:t is applied to the animal.

8. The method of claim 1 wherein the parasites
comprise fleas, ticks or lice.

S, The method of claim 1 wherein the animalis to
be treated are selected from the group consisiing of
cattle, sheep, goats, horses, donkeys, pigs, dcogs, cats
and rabbits.

16. The method of c¢laim 1 wherein the znimal to
be -reated is a cax.

12. The method of claaim 1C wherein the dry
formu’lation igs micxcencapsulated pirimiphos-methyl.
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“was mld, with=

20  treatment 3 (1'm of 2I% piriniphos-nethyl in 79% _net hyl

carbi tol) de rse sal i vation

foll owi ng the mmu !'Eﬂ the pesticide] CHE JIERTHESSBERS
having m|d cl eafl_dr opBEREAGED| va its 25

l'ips. Three of the cats had a heavy sal%vation response wthl n one

hour of treatnent and one cat had a 1 profuse salivation response. Al

of these responses I eds es_fo l ow t he

application oflzt he gé{h ggEf%‘?c}r“L [ ()‘%lréolwn M/earag e P‘%ﬁ f&d to not

30 be transi ense¢@s-“}}dﬂse3 an @meméatm:omerdngédmaﬁcgabmat e

abnormal |y for fGayr, Nouw:s: aht &l 4:*38:. C%&@-%LQE‘léﬁ dih@croparad:ik@yl d

pi rim phos- nethyl formilafion.  A'sixt vonmited 1w ce wthin the

first hour foll ¥itfy ITBILABAHLELCACING HRF FFAPAL OFY (HS@LRBL:Y day. WO

97/ 18705 s apply:zng to the animal a microencap¥idldd®641$231

In contrast to the | s Eegglving, co ral me nent none of cats
e R e T

in treatment gr roup treeated W
m cr oencapsul at @gthyl aﬁjﬁyd@%ﬁgﬂncthmeQﬁG 12§€®Wr+Qﬂa§ﬁes hed Igpsr had 5

sal ivation eplsegesxwﬁagﬂa,lggt@yg Lgnggq:&lnamghmo m nut es.
Addi tionally, none of the cats in this group vomted in response to
the application of - R BEBRGEAPSUPERFTARG fOrIPRLi 6FOBf pesti ci de.

Only two ofiptherfals derdnsidophess 4y keweaig.v@t lkepi££spONSeE

applving a dry formulation of a microancapsulated

ne hour
nses

~

crcancphosphate insecticide to an animal in need £
5 such protection, wherein szid micreencagsulated
Zormulaticn is preparsc ky ccmhining the
srgencgiosphate znd a pelyisocyanate with an aguesus
splution of a2 surfactant and = protective colloid to

Icerm a dispersion so &s to aicroencapsulate the

1=
(=]

crganophosphate and subseguently drving the resulianc
microcapsules.

13, The methed of claim 13 wherein the
insecticide comprises pixomiphos-methyl.

1s, Trne methsé of claim 23 wherein the
insecticzde comprisss a microencapsulated dry
formulation of from about 23 to 30% organophosphate.

17, The meched of claim 13 wherein the
ingenticide comprises a micreencapsulated dry
formulacion of [rom adour 70 tc 75% organorhwsphate.

18. The method c¢f claim 14 wherein the animel to
be treated iz a cat.

18, The method of ciaim 13 wherein frocm about $..
gram to about 1.0 gram of the dry formulation per
kilogram of body weight ig applied tc the animal.
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1pes Lovd Agee€8L-6
during the first -hour follow ng treatment, and two denonstrat ed

.‘a heavy re e cat exhi bited a Lm!" Sat=rB—01) SHORSE3

hour s foII Wﬁl’ , ppl|cat|on of th gms §4? ortHil at i on.
The ani nal oup 2, the grou Descrition i 2% - w P%egrﬁrq, of
t he microencapsul at ed dry formul ati on a’am& r i*rpegifb Y toe

denonstr at ed extrenmely brief, transientd rlbswmg&)as pagedch. loaﬁgedl f0
| onger than two minutes. None of thd6cats ih[ hiistract : pgpalip. sopigedd...i
response to the application of the dry 20 f or mul atlon

16 CLAI MSCLAIMSA use of a nicroencapsul atled gpygfor mecanpn 08 G,
nor e organophosphate insecticides in an anp

reactions including salivation and vonmting to organophosphate insecticides

rel ative tq. oRsObf HRTGoBAPSNRBORA BhAlGLSH el Hfont Brednophosphate
non- m croencapsul ated formin a prepar ation of a medi canent treati ng an

i nfestati ommu%é@saman@momt wihich reduges adverse cenctionsripdding s@livation apde of
claim1, ti. r r 0 (Vof sai d
O L onRlilk &S BT iAGHR L8R {J HD PR offAnbhoifis

insecticides in a non-microencapsulated form in a preparation of a medicament for
treating an infestation of parasites in an animal in need thereof.

=

2. The use of claim 1, wherein said formulation comprises from about 20 to 80% of said
organophosphate insecticide.

3. The use of claim 1, wherein said formulation comprises of from about 70 to 75% of

organophosphate insecticide.

4, The use of claim 1, wherein said dry formulation is applied only to a single, limited
area of the animal’s fur or skin.

5. The use of claim 1, wherein said amount is from about 0.1 gram to about 1.0 gram of
said formulation per kilogram of body weight of the animal.

6. The use of claim I, wherein said parasites comprise fleas, ticks and/or lice.

7. The use of claim 1, wherein said animal is selected from the group consisting of
cattle, sheep, goats, horses, donkeys, pigs, dogs, cats and rabbits,

8. The use of claim 1, wherein said animal is a cat.

9. The use of claim 1, wherein said formulation is prepared by combining said

organophosphate insecticide and a polyisocyanate with an aqueous solution of a
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3. The use of claim1, wherein said fornulation conprises of from about 70
.0 75% of organophosphate i nsecti ci de. 4. The use of claiml, wherein

said dry for ied only to a single, limted area of the
animal's fudmﬂg"ﬁﬂmplgﬁﬂnm use of claim1l, wherein said amount is from
about 0.1 gra .G gram of said fornulation per kil ogram of body
wei ght of the ani nmal . 6. The use qf claim1, wherein said parasites
conprise fleas, ticks and/or Iice. 177 The use of claim 1, wherein said
animal is selected fromthe group consisting of cattle, sheep, goats,

hor ses, donkeys, pigs, dogs, cats and rabbits. 8. The use of claim1,
wherein said animal is a cat. 9. The use of claiml1l, wherein said

for mul at i oRuifsctaitepd apeotbitive@olididitd Gorava dispergion ep homahiRistapdigact i ci de and a
pol yi socyanate, wit h ,an aqueous solution of a .
17 containing said organophosphate insecticide, and drying the microcapsules

10. A use of a microencapsulated dry formulation of from about 20 to about 80%
pirimiphos-methyl at a dosage of about 0.1 gram to about 1.0 gram per kilogram of the
animal’s weight, and which reduces adverse reactions including salivation and vomiting
to organophosphate insecticides relative to pirimiphos-methyl in non-microencapsulated
form in a preparation of a medicament for treating an infestation of ectoparasites in an
anima] in need thereof.

11. A use of a composition comprising a dry microencapsulated formulation of one or
more organophosphates wherein said amount is effective to reduce adverse reactions
including salivation and vomiting relative to a non-microencapsulated form for the

protection from infestation with ectoparasites in an animal in need thereof.

12. The use of claim 11, wherein said formulation comprises of from about
20 to 90% of said organophosphate insecticide.

13. The use of claim 11, wherein said formulation comprises of from about

70 to 75% of said organophosphate insecticide.
14. The use of claim 11, wherein said animal is a cat.

15. The use of claim 11, wherein said amount is from about 0.1 gram to about 1.0 gram
of said formulation per kilogram of body weight of the animal.
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surfactant and a protective colloid to forma dispersion so as to
¢ m crocapsul esTcontaini ng ~saird—or ganophosphat e i nsecticide, and drying the
m cr ocapsul es a mcroencapsul ated dry formul ati on of from
about 20 to wgg ﬂg os-net hyl at a dosage of about 0.1 gramto
about 1.0 gr am per the ani mal's wei ght, and which reduces
adverse reactions including salivat i@g and vomting to organophosphate
insecticides relative to pirimphos=fethyl in non-mcroencapsulated formin
a preparation of a nedicanent for treating an infestation of ectoparasites
in an animal in need thereof. 11. A use of a conposition conprising a dry
m cr oencapsul ated fornul ati on of one or nore organophosphates wherein said
anount is effective to reduce adverse reactions including salivation and
voniting rif.ati Vithetuseaofnadaintril &,y wherempsaid fdrechidtionnis fppepardit bp roombidihg aidr om

infestation with ectoparasjtes i an I’U mal i.n need thereof The use
o or e SaemhanBoShalR: dheicife, Aol A OROIRISTSERBS VIR 1 HAHEDHS SOBEoR 0h 8ot of

sai d or ganaphenRhahe o PPRRHVE cioid tolBrm o BRPLS bidfonOho %%&& ﬁggu'ibssa' d
formul ati on conprises of fromabout 70 to 75/oo sal organop osphat e

i nsect i ci deontaining saidtosgapeophesphatt insesticide, mbdrying theivdcrecdpsules.i s a cat . 15.
The use of claim1ll, wherein said anbunt is fromabout 0.1 gramto about
1.0 gram of said fornulation per kilogram of body wei ght of the animal.
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{57) Abstract

Dry formulations of organophosphate insecticides provide effective and convenient to use treatments for protecting animals from
infestation by fleas and other ectoparasites, These dry formulations are effective for periods of up to two weeks because of the controlled
release of the insecticide onto the animal, they are convenient to use and most importantly, they do not cause severe adverse reaction in
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