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(57) ABSTRACT 

The present invention relates to novel skin-friendly dermally 
applicable liquid formulations comprising permethrin and 
agonists or antagonists of nicotinic acetylcholine receptors of 
insects for controlling parasitic insects on animals. 
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DERMALLY APPLICABLE LIQUID 
FORMULATIONS FOR CONTROLLING 
PARASITIC INSECTS ON ANIMALS 

[0001] The present invention relates to novel skin-friendly 
dermally applicable liquid formulations comprising per 
methrin and agonists or antagonists of nicotinic acetylcholine 
receptors of insects for controlling parasitic insects on ani 
mals. 

[0002] The use of topical formulations comprising per 
methrin, i.e. (3-phenoxyphenyl)methyl 3-(2,2-dichloroethe 
nyl)-2,2-dimethylcyclopropanecarboxylates [CAS No. 
52645-53-1], for controlling parasitic insects on animals is 
knoWn (cf., for example, WO 95/17 090, JP-07 247 203, 
EP-A-567 368, EP-A461 962, US. Pat. No. 5,236,954 and 
US. Pat. No. 5,074,252). 

[0003] Agonists or antagonists of the nicotinic acetylcho 
line receptors of insects are known, for example are knoWn 
from agonists or antagonists of the nicotinic acetylcholine 
receptors of insects, for example from the European Laid 
OpenApplications Nos. 464 830, 428 941, 425 978, 386 565, 
383 091,375 907, 364 844, 315 826, 259 738, 254 859, 235 
725, 212 600, 192 060, 163 855, 154178, 136 636, 303 570, 
302 833, 306 696, 189 972, 455 000, 135 956, 471 372,302 
389; the German Laid-Open Applications Nos. 3 639 877, 3 
712 307; the Japanese Laid-Open Publications Nos. 03 220 
176, 02 207 083, 63 307 857, 63 287 764, 03 246 283, 04 
9371, 03 279 359, 03 255 072; US. Pat. Nos. 5,034,524, 
4,948,798, 4,918,086, 5,039,686, 5,034,404; PCT Applica 
tions Nos. WO 91/17 659, 92/4965; the French Application 
No.2611 114; the Brazilian Application No. 88 03 621. Also 
knoWn is the use of spot-on formulations comprising agonists 
or antagonists of nicotinic acetylcholine receptors of insects 
for controlling parasitic insects on animals (see, for example, 
WO 98/27 817, EP-A-682 869 and EP 0 976 328). 

[0004] Combinations of permethrin With agonists or 
antagonists of nicotinic acetylcholine receptors of insects for 
controlling parasites have likeWise already been described in 
the prior art (cf., for example, CN-l 245 637, WO 00/54 591, 
US. Pat. No. 6,080,796, EP-A-981 955, US. Pat. No. 6,033, 
731, JP-07 089 803). 

[0005] The disadvantage of the permethrin-based spot-on 
formulations is the loW activity against ticks and ?eas. 

[0006] In general, spot-on formulations based on agonists 
or antagonists of nicotinic acetylcholine receptors are highly 
active against ?eas. HoWever, they have the disadvantage that 
they are ineffective against ticks. 

[0007] Unfortunately, the knoWn combination formula 
tions comprising permethrin and agonists or antagonists of 
nicotinic acetylcholine receptors are not particularly suitable 
for controlling parasites on animals, in particular pets. They 
require the use of relatively large amounts of active com 
pound and, in many cases, cause skin irritations. Permethrin 
is a strongly aprotic compound, Whereas agonists and antago 
nists of nicotinic acetylcholine receptors, in particular imida 
cloprid analogues, are protic compounds. Accordingly, it is 
not easy to ?nd a dermally applicable liquid formulation 
Which comprises both active compounds and has the folloW 
ing properties: 

[0008] good solubility of the active compounds 

[0009] skin-friendly 
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[0010] 
[001 1] loW skin penetration (since the action of the active 

compounds should preferably be non-systemic) 

[0012] high e?icacy. 

loW toxicity 

[0013] For this reason, successful control of ticks and ?eas 
hitherto required a treatment of the animals With both of the 
said spot-on formulations. For ecological and economic rea 
sons, it is desirable to replace these formulations by formu 
lations Which are skin-friendly and toxicologically accept 
able and Which are furthermore distinguished by good long 
term action of at least three to four Weeks, especially against 
ticks and ?eas, at a small applicable volume (for example 0.1 
ml/1.0 kg [body Weight of the animal to be treated]). Further 
more, such a formulation should, in all climate Zones, be 
suf?ciently storage-stable, usually for at least three years, for 
example in the conventional spot-on tubes. 

[0014] Accordingly, it Was an object of the present inven 
tion to provide an easy-to -use skin-friendly and environmen 
tally friendly formulation for dermal application active 
against parasitic insects, in particular against ticks and ?eas, 
Which formulation comprises permethrin and agonists or 
antagonists of nicotinic acetylcholine receptors of insects. 

[0015] This object is achieved by the compositions accord 
ing to the invention described beloW. 

[0016] The present invention relates to 

[0017] 
[0018] a) 35-60% by Weight of the active compound 

permethrin 

[0019] b) 2.5-12.5% by Weight ofimidacloprid or an 
imidacloprid analogue 

l. compositions, comprising 

[0020] c) 27.5-62.5% by Weight of N-methylpyrroli 
done 

[0021] d) 0-5% by Weight ofWater 

[0022] e) 0-0.5% by Weight of phenolic antioxidants 
and 

[0023] f) 0-0.5% by Weight of organic acids. 

[0024] The stated percentages by Weight are based on the 
total Weight. 

[0025] According to a preferred embodiment, the compo 
sitions according to the invention additionally comprise 

[0026] g) 2.5-10% by Weight of cosolvent. 

[0027] The compositions according to the invention are 
usually liquid and are suitable for dermal application, in 
particular as pour-on or spot-on formulations. 

[0028] Surprisingly, the ectoparasiticidal activity of the 
compositions according to the invention comprising per 
methrin in combination With imidacloprid or an imidacloprid 
analogue is higher than Would have been expected from the 
activities of the individual components. By using these com 
positions, it is therefore possible to reduce the application 
rates of active compound and to increase long-term action. As 
a result, their use has economic and ecological advantages. 

[0029] The compositions according to the invention are 
highly suitable for use in controlling parasites. 
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[0030] Parasites Which may be mentioned are: 

[0031] from the order of theAnoplura e.g. Haematopinus 
spp., Linognathus spp., Solenopotes spp., Pediculus 
spp., Pthirus spp.; 

[0032] from the order of the Mallophaga e.g. Trime 
nopon spp., Menopon spp., Eomenacanthus spp., Mena 
canthus spp., Trichodectes spp., Felicola spp., Dama 
linea spp., Bovicola spp.; 

[0033] from the order of the Diptera e.g. Aedes spp., 
Culex spp., Simulium spp., Phlebotomus spp., Chrysops 
spp., Tabanus spp., Musca spp., Hydrotaea spp., Mus 
cina spp., Haematobosca spp., Haematobia spp., Sto 
moxys spp., Fannia spp., Glossina spp., Lucilia spp., 
Calliphora spp., Auchmero-myia spp., Cordylobia spp., 
Cochliomyia spp., Chrysomyia spp., Sarcophaga spp., 
Wohlfartia spp., Gasterophilus spp., Oesteromyia spp., 
Oedemagena spp., Hypoderma spp., Oestrus spp., Rhi 
noestrus spp., Melophagus spp., Hippobosca spp.; 

[0034] from the order of the Siphonaptera e.g. Cteno 
cephalides spp., Echidnophaga spp., Ceratophyllus spp., 
Pulex spp.; 

[0035] from the order of the Metastigmata e.g. 
Hyalomma spp., Rhipicephalus spp., Boophilus spp., 
Amblyomma spp., Haemaphysalis spp., Dermacentor 
spp., lxodes spp., Argas spp., Omithodorus spp., Oto 
bius spp.; 

[0036] from the order of the Mesostigmata e.g. Der 
manyssus spp., Ornithonyssus spp., Pneumonyssus 
5PP~; 

[0037] from the order of the Prostigmata e.g. Cheyle 
tiella spp., Psorergates spp., Myobia spp., Demodex 
spp., Neotrombi-cula spp.; 

[0038] from the order of the Astigmata e.g. Acarus spp., 
Myocoptes spp., Psoroptes spp., Chorioptes spp., Oto 
dectes spp., Sarcoptes spp., Notoedres spp., Knemi 
docoptes spp., Neoknemidocoptes spp. Cytodites spp., 
Laminosioptes spp. 

[0039] The compositions according to the invention are 
particularly suitable for controlling ectoparasites, preferably 
ticks and/or ?eas, on animals, in particular Warm-blooded 
animals. The compositions according to the invention are 
preferably used for pets. Here, pets are to be understood as 
including, in particular, dogs, cats and other Warm-blooded 
animals of a siZe not greater than that of a dog; i.e. they have 
a body Weight of generally not more than 90 kg, preferably 
not more thah 50 kg. The compositions according to the 
invention are particularly preferably used for dogs and cats, in 
particular for dogs. 

[0040] Since the treated animals generally also spread a 
certain amount of the composition used in the surroundings, 
for example by scratching or debris, the compositions accord 
ing to the invention may act not only directly on the animal 
but, correspondingly, also in their surroundings. 

[0041] To prepare the liquid formulations according to the 
invention, it is possible to use all customary isomer mixtures 
of the active permethrin compound. The preferred isomer 
mixture comprises 35-45% of cis- and 55-65% of trans-per 
methrin. The particularly preferred isomer mixture comprises 
37.5-42.5% of cis- and 57.5-62.5% oftrans-permethrin. 

Jan. 15, 2009 

[0042] The amounts of permethrin in the composition 
according to the invention can be varied broadly betWeen 35 
and 60%. Preference is given to amounts in the range of 
45-60%, and, With particular preference, the composition 
according to the invention comprises permethrin in the range 
of 47.5-55%. 

[0043] Likewise, it is possible to vary the amounts ofimi 
dacloprid or imidacloprid analogue broadly betWeen 2.5 and 
12.5%, Where preference is given to amounts in the range of 
5.0-l0.0%. With particular preference, imidacloprid or the 
imidacloprid analogue is used in the compositions according 
to the invention in amounts in the range of 75-10%. 

[0044] Of course, said formulations may also comprise fur 
ther suitable active compounds. 

[0045] Examples Which may be mentioned are groWth-in 
hibiting active compounds and synergists, pyriproxyfen {2 
[l -methyl-2-(4-phenoxyphenoxy)ethoxy]pyridine CAS No.1 
95737-68-1}, methopren [(E,E)- l -methylethyl l l-methoxy 
3,7,1l-trimethyl-2,4-dodecadieneoate, CAS No.1 40596-69 
8] and tri?umuron {2-chloro-N-[[[4-(tri-?uoromethoxy)phe 
nyl]amino]carbonyl]benZamide CAS No.1 64628-44-0}. 

[0046] Agonists or antagonists of the nicotinic acetylcho 
line receptors of insects Which may be mentioned as being 
preferred are imidacloprid analogues. 

[0047] lmidacloprid analogues are to be understood as 
meaning compounds of the formula (I): 

(I) 
(A) 
/ 

—N 

Ya). XLE 
in Which 

[0048] R represents hydrogen or optionally substituted 
radicals from the group consisting of acyl, alkyl, aryl, 
aralkyl, heteroaryl and heteroarylalkyl; 

[0049] A represents a monofunctional group from the 
group consisting of hydrogen, acyl, alkyl, aryl or repre 
sents a bifunctional group Which is attached to the radi 
cal Z; 

[0050] E represents an electron-Withdrawing radical; 

[0051] X represents the radicals ‘CH: or :Ni, 
Where the radical ‘CH: may be attached to the radical 
Z instead of a hydrogen atom; 

[0052] Z represents a monofunctional group from the 
group consisting of alkyl, 4OiR, iSiR, 

[0053] or represents a bifunctional group Which is 
attached to the radical A or the radical X. 
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[0054] Particular preference is given to compounds of the 
formula (I) in Which the radicals are as de?ned below: 

[0055] R represents hydrogen and also represents 
optionally substituted radicals from the group consisting 
of acyl, alkyl, aryl, aralkyl, heteroaryl, heteroarylalkyl. 

[0056] Acyl radicals Which may be mentioned are 
formyl, alkylcarbonyl, arylcarbonyl, alkylsulphonyl, 
arylsulphonyl, (alkyl)(aryl)phosphoryl, Which for their 
part may be substituted. 

[0057] Alkyl Which may be mentioned is C1_lO-alkyl, in 
particular CIA-alkyl, speci?cally methyl, ethyl, isopro 
pyl, sec- or tert-butyl, Which for their part may be sub 
stituted. 

[0058] Aryl Which may be mentioned are phenyl and 
naphthyl, in particular phenyl. 

[0059] Aralkyl Which may be mentioned are phenylm 
ethyl and phenethyl. 

[0060] Heteroaryl Which may be mentioned is heteroaryl 
having up to 10 ring atoms and, as heteroatoms, N, O and 
S, in particular N. Speci?c mention may be made of 
thienyl, furyl, thiaZolyl, imidaZolyl, pyridyl, benZothia 
Zolyl. 

[0061] Heteroarylalkyl Which may be mentioned are het 
eroarylmethyl and heteroarylethyl having up to 6 ring 
atoms and, as heteroatoms, N, O, S, in particular N. 

[0062] Exemplary and preferred substituents are: 

[0063] alkyl having preferably 1 to 4, in particular 1 or 2, 
carbon atoms, such as methyl, ethyl, n- and isopropyl 
and n-, iso- and tert-butyl; alkoxy having preferably 1 to 
4, in particular 1 or 2, carbon atoms, such as methoxy, 
ethoxy, n- and isopropyloxy and n-, iso- and tert-buty 
loxy; alkylthio having preferably 1 to 4, in particular 1 or 
2, carbon atoms, such as methylthio, ethylthio, n- and 
isopropylthio and n-, iso- and tert-butylthio; haloalkyl 
having preferably 1 to 4, in particular 1 or 2, carbon 
atoms and preferably 1 to 5, in particular 1 to 3, halogen 
atoms, Where the halogen atoms are identical or different 
and are preferably ?uorine, chlorine or bromine, in par 
ticular ?uorine, such as tri?uoromethyl; hydroxyl; halo 
gen, preferably ?uorine, chlorine, bromine and iodine, 
in particular ?uorine, chlorine and bromine; cyano; 
nitro; amino; monoalkyl- and dialkylamino having pref 
erably l to 4, in particular 1 or 2, carbon atoms per alkyl 
group, such as methylamino, methylethylamino, n- and 
isopropylamino and methyl-n-butylamino; carboxyl; 
carbalkoxy having preferably 2 to 4, in particular 2 or 3, 
carbon atoms, such as carbomethoxy and carboethoxy; 
sulpho (iSO3H); alkylsulphonyl having preferably 1 to 
4, in particular 1 or 2, carbon atoms, such as methylsul 
phonyl and ethylsulphonyl; 

[0064] arylsulphonyl having preferably 6 or 10 aryl car 
bon atoms, such as phenylsulphonyl, and also heteroary 
lamino and heteroarylalkylamino, such as chloropyridy 
lamino and chloropyridylmethylamino. 

[0065] A particularly preferably represents hydrogen 
and also represents optionally substituted radicals from 
the group consisting of acyl, alkyl, aryl, Which are pref 
erably as de?ned under R. A furthermore represents a 
bifunctional group. Mention may be made of optionally 
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substituted alkylene having 1 -4, in particular 1 -2, carbon 
atoms, substituents Which may be mentioned being the 
substituents listed further above, Where the alkylene 
groups may be interrupted by heteroatoms from the 
group consisting of N, O and S. 

[0066] A and Z together With the atoms to Which they are 
attached may form a saturated or unsaturated heterocy 
clic ring. The heterocyclic ring may contain a further 1 or 
2 identical or different heteroatoms and/ or hetero 

groups. Preferred heteroatoms are oxygen, sulphur or 

nitrogen and preferred hetero groups are N-alkyl, Where 
the alkyl of the N-alkyl group contains preferably 1 to 4, 
in particular 1 or 2, carbon atoms. Alkyl Which may be 
mentioned are methyl, ethyl, n- and isopropyl and n-, 
iso- and tert-butyl. The heterocyclic ring contains 5 to 7, 
preferably 5 or 6, ring members. 

[0067] Examples of the heterocyclic ring Which may be 
mentioned are pyrrolidine, piperidine, piperaZine, hex 
amethyleneimine, hexahydro-l,3,5-triaZine, morpho 
line, Which may optionally be substituted, preferably by 
methyl. 

[0068] E represents an electron-Withdrawing radical, 
Where mention may be made in particular of N02, CN, 
haloalkylcarbonyl, such as l,5-halo-Cl_4-carbonyl, in 
particular COCF3. 

[0069] X represents ‘CH: or iN:. 

[0070] Z represents optionally substituted radicals alkyl, 
40R, iSR, iNRR, Where R and the substituents 
preferably have the meaning given above. 

[0071] Z can furthermore, in addition to the ring men 
tioned above, form, together With the atom to Which it is 
attached and the radical 

[0072] instead of X, a saturated or unsaturated hetero 
cyclic ring. The heterocyclic ring may contain a further 
1 or 2 identical or different heteroatoms and/ or hetero 

groups. Preferred heteroatoms are oxygen, sulphur or 
nitrogen and preferred hetero groups are N-alkyl, Where 
the alkyl or N-alkyl group contains preferably 1 to 4, in 
particular 1 or 2, carbon atoms. Alkyl Which may be 
mentioned are methyl, ethyl, n- and isopropyl and n-, 
iso- and tert-butyl. The heterocyclic ring contains 5 to 7, 
preferably 5 or 6, ring members. 

[0073] Examples of the heterocyclic ring Which may be 
mentioned are pyrrolidine, piperidine, piperaZine, hex 
amethyleneimine, morpholine and N-methyl-pipera 
Zine. 

[0074] Compounds Which can be used according to the 
invention With very particular preference are compounds of 
the general formulae (II) and (Ill): 
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(11) 

Subst. _ /(A) 
_ (Z) \ (CH2)n N U I 

X — E , 

(III) 
(A) N 

Subst. U‘ (CH2)n_ N/ (Z) 
s T 

X—E , 

in Which 

[0075] nrepresents l or 2, 

[0076] Subst. represents one of the substitutents listed 
above, in particular halogen, very preferably chlorine, 

[0077] A, Z, X and E are as de?ned above. 

[0078] The following particularly preferred compounds 
(imidacloprid and analogues) may be speci?cally mentioned: 

Cl / \ C — N NH 
H2 

N— Y 
N\ No; 

lmidacloprid 
CH3 

f NW 
N“\>i C / N N — CH3 

S H2 Y 
01 N\ N02 

AKD 1022 

c1 4</:\>icnz— N s N— Y 
N\CN 

Thiacloprid 
CH3 

\CN 
Acetamiprid 

czHs 
| 

Cl4(:\>iCH2—N NHCH3 N— T 
HC 

\NOZ 
Ti 304 
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-continued 
CH2—NH 

HQT 1C 
No2 

Thiamethoxam 

[0079] The amount of N-methylpyrrolidone may be varied 
in the range of 27.5 to 62.5% by Weight. Preferably it is from 
35 to 50% by Weight, particularly preferably from 40 to 45% 
by Weight. 

[0080] The amounts of antioxidant may be varied broadly 
in the range of 0-0.5%, Where preference is given to amounts 
in the range of 0.05-0.25%. With particular preference, 
amounts in the range of 0.05 -0. l 5% are used for preparing the 
compositions according to the invention. All customary anti 
oxidants are suitable, preferably phenolic antioxidants, such 
as, for example, butylated hydroxytoluene, butylated 
hydroxyanisole, tocopherol. 

[0081] The amount of organic acid may be varied broadly 
in the range of 0-0.5%, Where preference is given to amounts 
in the range of 0.05-0.25%. With particular preference, 
amounts in the range of 0.05 -0. l 5% are used for preparing the 
compositions according to the invention. Suitable for use in 
the compositions according to the invention are all pharma 
ceutically acceptable organic acids, in particular carboxylic 
acids, such as, for example, citric acid, tartaric acid, lactic 
acid, succinic acid and malic acid. Particular preference is 
given to the organic acids citric acid and malic acid. Very 
particular preference is given to citric acid. Their amount can 
be varied broadly, in particular in the range of 0.05 to 0.25%, 
Where particular preference is again given to amounts in the 
range of 0.075-0.l5%. 

[0082] The amounts of cosolvent may be varied broadly in 
the range of 25-10% by Weight, Where preference is given to 
amounts in the range of 25-75% by Weight. With particular 
preference, amounts in the range of 35-60% by Weight are 
used in the compositions according to the invention. 

[0083] Suitable cosolvents are organic solvents having a 
boiling point >80o C. and a ?ashpoint >75o C. The cosolvents 
preferably have a spreading action. In this context, reference 
may be made to relatively high-boiling aliphatic and also 
aromatic alcohols, aliphatic polyethers, aliphatic and/ or aro 
matic esters and cyclic and/or acyclic carbonates. 

[0084] HoWever, for preparing the compositions according 
to the invention, preference is given to using aliphatic acyclic 
or cyclic ethers or polyethers and also fatty acid esters, in 
particular triglycerides. 

[0085] Suitable for use in the compositions according to the 
invention are ethers or polyethers, for example from the group 
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consisting of diethylene glycol monoethyl ether, dipropylene 
glycol monomethyl ether, tetrahydrofurfuryl alcohol and tet 
rahydrofurfuryl ethoxylate, Where the tWo last-mentioned 
compounds are particularly preferred. 

[0086] Fatty acid esters and triglycerides Which may be 
mentioned are, for example: 

[0087] isopropyl myristate, Miglyol 810, Miglyol 812, 
Miglyol 818, Miglyol 829, Miglyol 840 and Miglyol 
8810 (for the de?nition of the miglyols see, for example, 
H. P. Fiedler, Lexikon der Hilfsstoffe fiir PharmaZie, 
Kosmetik und angrenZende Gebiete [Encyclopaedia of 
Auxiliaries for Pharmacy, Cosmetics and Related 
Fields], pages 1008-1009, Vol. 2, Publisher Cantor Ver 
lag Aulendorf (1996)). 

[0088] From the experiments carried out so far, it can be 
seen that the mixtures according to the invention modi?ed 
With the cosolvents mentioned are distinguished by their bet 
ter skin- and eye-friendliness, better biological activity and 
by their more favourable stability properties under cold con 
ditions in the customary single-dose application tubes. 

[0089] In addition to the components listed above, the com 
positions according to the invention may comprise further 
pharmaceutically acceptable auxiliaries. Auxiliaries Which 
may be mentioned are, for example: spreaders and surfac 
tants. 

[0090] Spreaders are, for example, spreading oils, such as 
di-2-ethylhexyl adipate, isopropyl myristate, dipropylene 
glycol pelargonate, cyclic and acyclic silicone oils, such as 
dimethicone, and further co- and terpolymers thereof With 
ethylene oxide, propylene oxide and formaldehyde, fatty acid 
esters, triglycerides, fatty alcohols. 

[0091] Surfactants Which may be mentioned are: nonionic 
surfactants, for example 

[0092] polyethoxylated castor oil, polyethoxylated sor 
bitan monooleate, sorbitan monostearate, glycerol 
monostearate, polyoxyethyl stearate, alkylphenol 
polyglycol ethers; 

[0093] ampholytic surfactants, such as di-Na N-lauryl 
[3-iminodipropionate or lecithin; 

[0094] anionic surfactants, such as Na lauryl sulphate, 
fatty alcohol ether sulphates, mono/dialkyl polyglycol 
ether orthophosphoric acid ester monoethanolamnine 
salt; 

[0095] cationic surfactants, such as cetyltrimethylam 
monium chloride. 

[0096] The compositions according to the invention can be 
prepared by customary processes, for example by mixing the 
active compounds With stirring With the other components 
and preparing a solution. The solution may, if appropriate, be 
?ltered. Suitable containers are, for example, plastic tubes. 

[0097] The liquid formulations according to the invention 
are distinguished by their excellent storage stability of at least 
three years in all climate Zones. OWing to the high ef?cacy, 
the application volume may be kept small. Preferred applica 
tion volumes are 0.075-0.25 ml/1.0 kg [body Weight of the pet 
to be treated], preferably 0.1-0.15 ml/1.0 kg [body Weight of 
the pet to be treated]. 
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[0098] The formulations are highly suitable for being ?lled 
into and sold in storage-critical containers, such as, for 
example, single dose polypropylene tubes having a Wall 
thickness of 300-500 um and a ?lling volume of 1.0-4.0 ml. 

[0099] Moreover, the compositions according to the inven 
tion are highly skin-friendly and have loW toxicity. 

[0100] Finally, oWing to their biological degradability, they 
are environmentally friendly. 

EXAMPLES 

Example 1 

[0101] A homogeneous spot-on solution comprising 

[0102] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0103] 10 g imidacloprid (1 -[(6-chloro-3-pyridine)m 
ethyl]-N-nitro-2-imidaZolidinium) from Bayer AG 

[0104] 44.8 g N-methylpyrrolidone 

[0105] 0.1 g citric acid 

[0106] 0.1 g BHT (butylated hydroxytoluene) 

Example 2 

[0107] A homogeneous spot-on solution comprising 

[0108] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0109] 10 g imidacloprid 

[0110] 40.8 g N-methylpyrrolidone 

[0111] 4.0 g Water 

[0112] 0.1 g citric acid 

[0113] 0.1 g BHT 

Example 3 

[0114] A homogeneous spot-on solution comprising 

[0115] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0116] 10 g Ti 435, Chlothianidine from Takeda AG 

[0117] 44.8 g N-methylpyrrolidone 

[0118] 0.1 g citric acid 

[0119] 0.1 g BHT 

Example 4 

[0120] A homogeneous spot-on solution comprising 

[0121] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0122] 
AG 

10 g Diacloden (thiamethoxam) from Novartis 

[0123] 44.8 g N-methylpyrrolidone 

[0124] 0.1 g citric acid 

[0125] 0.1 g BHT 
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Example 5 

[0126] A homogeneous spot-on solution comprising 

[0127] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0128] 

[0129] 

[0130] 

[0131] 

[0132] 

7.5 g imidacloprid 

43.3 g N-methylpyrrolidone 

4.0 g Water 

0.1 g citric acid 

0.1 g BHT 

Example 6 

[0133] A homogeneous spot-on solution comprising 

[0134] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0135] 

[0136] 

[0137] 

[0138] 

[0139] 

10.0 g imidacloprid 

38.3 g N-methylpyrrolidone 

4.0 g Water 

0.1 g citric acid 

0.1 g BHT (butylated hydroxytoluene) 

Example 7 

[0140] A homogeneous spot-on solution comprising 

[0141] 47.5 g permethrin comprising 40% cis and 60% 
trans isomers 

[0142] 
[0143] 42.3 g N-methylpyrrolidone 

10 g imidacloprid 

[0144] 0.1 g citric acid 

[0145] 0.1 g BHT 

Example 8 

[0146] A homogeneous spot-on solution comprising 

[0147] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0148] 8 g imidacloprid 

[0149] 46.8 g N-methylpyrrolidone 

[0150] 0.1 g lactic acid 

[0151] 0.1 g BHT 

Example 9 

[0152] A homogeneous spot-on solution comprising 

[0153] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0154] 8 g imidacloprid 

[0155] 46.8 g N-methylpyrrolidone 

[0156] 0.1 g lactic acid 

[0157] 0.1 g butylated hydroxyanisole 

Jan. 15, 2009 

Example 10 

[0158] A homogeneous spot-on solution comprising 

[0159] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0160] 10 g imidacloprid (1-[(6-chloro-3-pyridinyl)m 
ethyl]-N-nitro-2-imidaZolidinium) from Bayer AG 

[0161] 39.8 g N-methylpyrrolidone 

[0162] 0.1 g citric acid 

[0163] 0.1 g BHT (butylated hydroxytoluene) 

[0164] 5.0 g Miglyol 812 from Sasol Germany GmbH. 
D-58453 Witten 

Example 11 

[0165] A homogeneous spot-on solution comprising 

[0166] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0167] 
[0168] 
[0169] 
[0170] 

10 g imidacloprid 

35.8 g N-methylpyrrolidone 

4.0 g Water 

0.1 g citric acid 

[0171] 0.1 g BHT 

[0172] 5.0 g Miglyol 840 from Sasol Germany GmbH. 
D-58453 Witten 

Example 12 

[0173] A homogeneous spot-on solution comprising 

[0174] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0175] 10 g Ti 435, Chlothianidine from Takeda AG 

[0176] 
[0177] 
[0178] 
[0179] 

39.8 g N-methylpyrrolidone 

0.1 g citric acid 

0.1 g BHT 

5.0 g tetrahydrofurfuryl alcohol 

Example 13 

[0180] A homogeneous spot-on solution comprising 

[0181] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0182] 
AG 

[0183] 
[0184] 
[0185] 
[0186] 

10 g Diacloden (thiamethoxam) from Novartis 

39.8 g N-methylpyrrolidone 

0.1 g citric acid 

0.1 g BHT 

5.0 g tetrahydrofurfuryl ethoxylate 

Example 14 

[0187] A homogeneous spot-on solution comprising 

[0188] 45 g permethrin comprising 40% cis and 60% 
trans isomers 
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[0189] 
[0190] 
[0191] 
[0192] 
[0193] 

7.5 g imidacloprid 

40.0 g N-methylpyrrolidone 

0.1 g citric acid 

0.1 g BHT 

3.3 g Miglyol 812 

Example 15 

[0194] A homogeneous spot-on solution comprising 

[0195] 47.5 g permethrin comprising 40% cis and 60% 
trans isomers 

[0196] 10.0 g imidacloprid 

[0197] 33.8 g N-methylpyrrolidone 

[0198] 4.0 g Water 

[0199] 0.1 g citric acid 

[0200] 
[0201] 

0.1 g BHT (butylated hydroxytoluene) 

5.0 g Miglyol 812 

Example 16 

[0202] A homogeneous spot-on solution comprising 

[0203] 47.5 g permethrin comprising 40% cis and 60% 
trans isomers 

[0204] 
[0205] 
[0206] 
[0207] 
[0208] 
[0209] 

10 g imidacloprid 

34.3 g N-methylpyrrolidone 

0.1 g citric acid 

0.1 g BHT 

4.0 g tetrahydrofurfuryl alcohol 

4.0 g Miglyol 812 

Example 17 

[0210] A homogeneous spot-on solution comprising 

[0211] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0212] 
[0213] 
[0214] 
[0215] 
[0216] 

8 g imidacloprid 

40.8 g N-methylpyrrolidone 

0.1 g lactic acid 

0.1 g BHT 

6.0 g tetrahydrofurfuryl alcohol 

Example 18 

[0217] A homogeneous spot-on solution comprising 

[0218] 45 g permethrin comprising 40% cis and 60% 
trans isomers 

[0219] 
[0220] 
[0221] 
[0222] 
[0223] 

8 g imidacloprid 

42.8 g N-methylpyrrolidone 

0.1 g lactic acid 

0.1 g butylated hydroxyanisole 

4.0 g diethylene glycol monoethyl ether 

Jan. 15, 2009 

A. Activity Against Fleas on Dogs 

[0224] Clenocephalidesfelis 

[0225] On days —4 and — 1, dogs are infested With about 100 
adult unfed Clenocephalides felis per dog. The ?eas are 
placed on the neck of the animal. 

[0226] On day 0, the success of the infestation on the dog is 
examined by checking the aWake animal for ?eas. The num 
ber of live ?eas is noted. 

[0227] After the ?eas have been counted, the animals are 
treated. The dogs of the control group are not treated. The 
medicaments to be examined according to Examples 1 to 18 
are administered to the animals dermally as a spot-on in an 

application rate of 0.1 ml/kg of body Weight. The application 
is carried out once on day 0. Only animals that are clinically 
healthy are used. 

[0228] On day 1, all dogs are examined for live ?eas. The 
results are noted With the crude data. 

[0229] On days 7, 14, 21 and 28, all dogs are reinfested With 
about 100 adult unfed Clenocephalidesfelis per dog. In each 
case one day after the reinfestation, all dogs are checked for 
live ?eas. The results are noted With the crude data. 

[0230] A formulation is considered to be highly active if, on 
day 1 and in each case on the second day after reinfestation, an 
e?icacy of >95% is found, and this action persists for at least 
3-4 Weeks. 

[0231] The e?icacy is calculated using a modi?ed formula 
according to Abbott: 

, (Z) number of ?eas — (Z) number of ?eas TG 
Efficacy % = X 100 

(Z) number of ?eas CG 

[0232] CG: Control group 

[0233] TG: Treatment group 

[0234] The medicaments of Formulation Examples 1 to 18, 
applied as a spot-on at a dosage of 0.1 ml/kg, Were found to be 
highly effective against Clenocephalidesfelis. 

B. E?icacy Against Ticks (Rhipicefalus sanguineus) on Dogs 

[0235] In each case on days —4 and —1, dogs are sedated 
using 2% Rompun® (Bayer AG, active compound: xylaZine 
hydrochloride) (0.1 ml/kg of body Weight). Once all dogs 
have been sedated (after about 10-15 minutes), they are trans 
ferred to transport boxes, and 50 Rhipicefalus sanguineus (25 
9 .25 d ) per dog are applied to the neck of the animal. After 
about 11/2 hours, the animals are retransferred from the trans 
port box into the cage. 

[0236] On day 0, the success of the infestation on the dog is 
examined by checking the aWake animal for ticks. An inten 
sive search is carried out in the region of the head and the ears, 
including the folds of the ears, in the region of the neck, on the 
loWer abdomen, on the loWer breast, on the ?ank and in 
betWeen the toes and the limbs. The number of sucking live 
ticks is noted. Dead ticks are removed. 
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[0237] After the ticks have been counted, the animals are 
treated. The dogs of the control group are not treated. The 
medicaments to be examined are administered to the animals 

dermally, as a spot-on. Application is carried out once on day 
0. Only animals Which are clinically healthy are used. 

Jan. 15, 2009 

C. Activity Against Fleas and Ticks Over a Period of 6 Weeks 

[0245] The activity of the compositions according to the 
invention against ?eas and ticks Was tested over a period of 6 
Weeks. The test Was carried out analogously to the description 
given under items A and B. 

TABLE 1 

Activity of the composition according to Example 10 against ?eas and ticks 

Activity Activity 

against ?eas against ?eas 

(geo. mean)/ (geo. mean)/ 

Activity 

against ?eas 

(geo. mean)/ 

Activity Activity Activity Activity 

against ?eas against ?eas against ?eas against ?eas 

(geo. mean)/ (geo. mean)/ (geo. mean)/ (geo. mean)/ 
Activity against Activity against Activity against Activity against Activity against Activity against Activity against 

Number Design of the study/ ticks (geo. ticks (geo. 

of the application volume 

study 0.1 ml/kg 

ticks (geo. 

after treatment after treatment after treatment 

ticks (geo. ticks (geo. ticks (geo. ticks (geo. 

mean) 1*2 days mean) 1 Week mean) 2 Weeks mean) 3 Weeks mean) 4 Weeks mean) 5 Weeks mean) 6 Weeks 

after treatment after treatment after treatment after treatment 

1 Clenocephalidesfelis/ 100%/87.2% 100%/89.9% 

Rhipicephalus 

sanguineus 

2 Clenocephalidesfelis/ 100%/38.9% 100%/100% 

Amblyomma 

americanum 

3 Clenocephalidesfelis/ 100%/67.0% 100%/95.9% 

Rhipicephalus 

sanguineus 

100%/89.9% 

100%/100% 

99.8%/96.8% 

95.3%/97.6% 95.9%/91.4% 90.6%/85.5% 92.3%/83.6% 

99.7%/100% 99.0%/50.0% 96.3%/92.8% 99.0%/50.0% 

98.9%/94.1% 94.5%/85.0% 68.1%/80.0% 

[0238] On day 1 and day 2, all dogs are checked for living 
and dead sucking ticks. The results are noted With the crude 
data. On day 2, all living and dead ticks are removed from the 
dog. 
[0239] On days 7, 14, 21 and 28, all dogs are reinfested With 
in each case 50 Rhipicefalus sanguineus (25 9 ,25 d ) per dog. 
In each case one and tWo days after the reinfestation, all dogs 
are checked for living and dead sucking ticks. The results are 
noted With the crude data. On the second day after the rein 
festation, all living and dead ticks are removed from the dog. 

[0240] A formulation is considered to be highly active if, on 
day 2 and in each case on the second day after reinfestation, an 
e?icacy of >90% is found, and this action persists for at least 
3 Weeks. 

[0241] For calculating the e?icacy, a modi?ed formula 
according to Abbott is used: 

(Z) number of ticks CG — (Z) number of ticks TG 
X 100 

(Z) number of ticks CG 
Efficacy % = 

[0242] CG: Control group 

[0243] TG: Treatment group. 

[0244] The medicaments according to Formulation 
Examples 1 to 18, applied as a spot-on at a dosage of 0.1 
ml/kg, Were found to be highly effective against Rhipicefalus 
sanguineus. 

1. Compositions, comprising 

a) 35-60% by Weight of the active compound permethrin 

b) 2.5-12.5% by Weight of imidacloprid or an imidacloprid 
analogue 

c) 27.5-62.5% by Weight of N-methylpyrrolidone 
d) 0-5% by Weight of Water 

e) 0-0.5% by Weight of phenolic antioxidants and 
f) 0-0.5% by Weight of organic acids. 
2. Compositions according to claim 1, additionally com 

prising 
g) 2.5-10% by Weight of cosolvent. 
3. Process for preparing compositions according to claim 1 

or 2, characterized in that permethrin and imidacloprid or 
imidacloprid analogue are mixed, With stirring, With the other 
components mentioned in claim 1 or 2, and a solution is 
prepared. 

4. Use of the composition according to claim 1 or 2 for 
controlling parasites on animals. 

5. Use according to claim 4 for controlling ticks and/or 
?eas on Warm-blooded animals. 

6. Use according to claim 5 for controlling ticks and/or 
?eas on dogs. 

7. Use according to claim 5 for controlling ticks and/or 
?eas on cats. 


