1 AGRICULTURAL, HORTICULTURAL AND VETERINARY

COMPOSITIONS The present invention relates to compositions suitable

for use in agriculture, horticulture and veterinary medicine. It is well

known that many of the active ingred}ents of veterinary, agricultural and

horticultural compositions such as herbicides and insecticides are

adversely affected by UV light. Such organic compounds have a
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to inactive compounds or compounds which have an adverse effect upon

the area being treated. As a result it is necessary to store these products

inld)sedlEIseBhtEINERE OWhielgd riot sfiBwaHEPenstidtlIa oPUighn  agriculture,
horticQiRerwise theshelf Jifeaf the product is too short. It has now surprisingly

been found, according to the present invention, that the adverse effects of

UV iighedniewen chgamiciep mbdiunestivan s edguted arndtometimingaiedivyal and
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as been doped with a second element and/or reduced zine oxide. In
light. Stlwérongmads byrimoorpisrativgathisdspacificlogiddein tdectonpoedatioddt ibe influence
ssible.to dispense with the use of special containers and/or extend the
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short.compound, and titanium dioxide and/or zinc oxide which has been doped

wijth.a second element and/or reduced zinc oxide. In a second aspect,
ther843 BP&i&%’&’%%&ﬁi’/p%’&ﬁfb UAERT B DSt ention, that the

adver§OBIRKIBESIAY ledishobe sarpanticahioGeRpaneitaniusy Hoxide antlereiRgnated by
oxide which has been doped with a second. element and/or reduced zinc

InCOTRGFTHIA A i BBt B RIS Br SertE (86 6F Fdpedderittpritgs been doped
with andQnedusaehzinepXideasdefingd ahere to regiurashasoncentaionfo this

_one or more veterinarally, agriculturally and/or horticulturally active '
specifie fipdt A& Rennpisstors Boble b Aeartanthdbaciruarpecial containers

and/oPeGHtWAlAL heygeholduserin 8RN @ SReS PRKR iR PIRVIAEY H58Rfiess of

a doped Ti02/ZnO and/or reduced zinc oxide as defined above to increase
the prgict.

Accordingly, in a first aspect, there is provided a composition suitable for veterinary,
agricultural or horticultural use which comprises at least one organic veterinarally,
agriculturally and/or horticulturally active compound, and titanium dioxide and/or zinc oxide
which has been doped with a second element and/or reduced zinc oxide. In a second aspect,
there 1s provided a composition suitable for household use which comprises at least one
organic biocide, and titanium dioxide and/or zinc oxide which has been doped with a second
element and/or reduced zinc oxide. In a third aspect, there is provided use of a doped
T10,/Zn0 and/or reduced zinc oxide as defined above to reduce the concentration of one or
more veterinarally, agriculturally and/or horticulturally active compounds i a composition
suitable for veterinary, agricultural, horticultural or household use. In a fourth aspect, there is
provided use of a doped Ti0»/Zn0O and/or reduced zinc oxide as defined above to increase the
shelf life of one or more veterinarally, agriculturally and/or horticulturally active compounds

in a composition suitable for veterinary, agricultural,



shelf life of one or more veterinarally, agriculturally and/or horticulturally
active compounds in a composition suitable for veterinary, agricultural, la
horticultural or household use. In a fifth aspect, there is provided a method
of increasing the effectiveness of a t].:?)mposition suitable for veterinary,
agricultural, horticultural or household use which comprises one or more
_organic veterinarally, agriculturally or horticulturally or household active
horticuiplodhBuLHheH %ﬁ%&%@hé&%@f&hﬁ@ it Hadsemppeition of dopeesing the
effectiOXENE 2o ssabcedizne edeasdrined RBAUEL BASPHRAIRS Sousehold
there is provided a method for treating a veterinary, agricultural or
use whathiciftopalsspedievampelocusaiiicreteonmpridesasastiaratle loclomiidlgrally or
houseﬁS[Bpa%%j"yQ Q&%ﬁlﬁﬁ&g Q%%t[‘ C_X}%ﬂ?s@@ﬂc%qggfﬂ& JR(? {%é%&fn Nition doped
absorption is an advantage, it is generally desirable that the presence ofz1
Ti0/ e sid@shabiceredncethéerasedofitid absorplion bycnapacuumhens &t provided a

least a.5%. prefe . at least 109 re preferably at least 15%, X .
meth e e b e S LT TR sl v
comptivesox¢dematiiclestis wrikferablynuangadesdo whickrésnWO 2004/105487

PCT/GB2004/002191. -2 especial ferred, e.g..Mn2+ but especiall
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desirabiethls wighesanbefubed:intiutleulickelneoppeniting dNimbstsmideds,an amount

silver, zirconium, zinc, cob allium, niobium, for ex le Nb5!,
of ot 5550 T RN GBe K RR 6 B e | S RE L 20%
and nMpgesibimabaskimiynolybdenum, for example Me", Mo5™ or Mob™ as

well ag silicon. Manganese is preferably present as Mn", cobalt as Co",

L 5 opau gt o XS s s el BUR R iCoTAtd singly or

in combination of 2 or 3 or more. Further details of these doped oxides

can be found in W099/60994 as well as W001/40114 10 The optimum

amount of the second component in the host lattice may be determined

by routine experimentation. Amounts as low as 0.1 mole % or less, for

example 0.05 mole %, or as high as | mole % or above, for example 5

mole % or 10
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mole %, can generally be used. Typical concentrations are from 0.5 to 2

woO mole 868y weight. 15 These particles can be obtained by amcenesabéheszio
standard processes for preparing doped oxides and salts. Thus they can
be obtained by a baking technique by combining particles of a host lattice
(TiO,/ZnO) with a second component in the form of a salt such as a
chloride or an oxygen-containing anign such as a perchlorate or a nitrate,
in solution or suspension, typically in solution in water, and then baking 20

edhetypiEAY: - dempavaitirentajdenathS0RC:, Qiheluoy ks waitlhnsy be V*",

used to prepare the doped material;incl de a precipitation process of the
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and the mixed solution is then heated to convert_the alkoxide to the oxide.

antiemamy TolcommRIES bintlPABRBiniREE SRRk dobe F B TR fAlGRI.

ARG, Fadher ARiBlahRieRaralion caNeS TouRe B R, afresaits
patent specifications. The rutife form of titania is known to be more _

siinotoshaigances therafrashbepreirniaointherebeloapicrdrda. RSacewell
ZinC OXi r : ; ns
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mMe 20641305487 PCIHGBRAM4/00RIES a8 tpafticids inVaPeBdIngy as well as

Vﬁ@g?ﬁ&rﬁ% to obtain reduced zinc oxide particles which absorb UV light,
especially OV light having a wavelength below 390 nm, and remit in the
greenypeafptablynadrabaittd0brmdb dvilbhepunetarstaloel st fudcresiae éd
zinc oxigg) particles will contain.reduced zinc oxlide cogsl"ste
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t with
S T T TR0 Sl CA S IR D AR OB o B G Bl for
eResitelyshargedheles Bughthaimwihen saishpatlicles e exPaadde By 10

light in an aqueous environment the production of hydroxyl radicals is
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We-alr with a reduced oxygen content or an increased hydrogen content
bu

is preferably a mixture of hydrogen and an inert gas
These particles can be obtained by any one of the standard processes for

preparing doped oxides and salts. Thus they can be obtained by a baking téchm'que
by combining particles of 2 host lattice {T10,/Zn0) with a second component in the
form of a salt such as a chloride or an oxygeﬁ—containing anion such as a perchlorate
or a nitrate, in solution or suspension, typically in solution in water, and then baking
it, typically at a temperature of at least 300°C. Other routes which may be used to
prepare the doped materials include a precipitation process of the type described in T
Mat. Sci. (1997) 36, 6001-6008 where solutions of the dopant salt and of an alkoxide
of the host metal (Ti/Zn) are mixed, and the mixed solution is then heated to convert
the alkoxide to the oxide. Heating is continued until a precipitate of the doped
material is obtained. Further details of preparation can be found in the aforesaid
patent specifications.
The rutile form of titania is known to be more photostable than the anatase

form and 1s therefore preferred.

- Reduced zinc oxide particles (i.e. particles which possess an excess of zinc

ions relative to the oxygen 1ons) may be readily obtained by heating zine oxide
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10 such as nitrogen or argon. Typically the concentration of hydrogen is
w0 fnomids18720%, especially 5 to 15%, by volume, with the balarce drexbgas: 191
especially nitrogen. A preferred reducing atmosphere is about 10%
hydrogen and about 90% nitrogen by volume. The zinc oxide is heated in
this atmosphere at, say, 500 to 1000C, generally 750 to 850C, for
example about 800C, for 5 to 60 minBies, generally 10 15 to 30 minutes.
Typically it is heated to about 800 C for about 20 minutes. It is believed
paftaidhm reshdnethzinroxiseparticlesiposdessiannexcods pidnksivhech
within the absorbing core, These are localised states and uchm .
e A R G AT Pt L P B e s
in90469994 pFheraxidanaielesused it thidl presestinvedting thay-Haveiamne
inorganic or 20 organic coating. For example, the pa#?%lﬁs may be coated
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toRAkticles of spatalaxide makriseoRe caatedWithoRQ RIrBIaRUMIANIE that
materials such as polyols, amines, alkanolamines, polymeric organic

whilfeoHtprbelanats t5PeseipieY RSIISHMRRERYERABIIRNS CI-Co
pr%@&il& ISeReA; ﬂ&&&@éﬁh@@sﬁﬂmiim?qga@éga@&s@gggd hygrephilic

polymers™such’as polyacrylamide, polyacrylic acid, carboxymethyl
celluld$e mddcxanthansgherecs hf 2 ramts sutis see FOFESRINTIRETOPD.

. The average primar icle si | ' V.
S0 TR B Bt e TR0 o DS AL o ABaLD Eagn”
sutin amote gpreferabbnfrdiypaladytthte 56cantrandombby grederablfrdrorh to 20%,

about 20.to 5Q nm. 30 Where particles are substantially spherical then
TR 338 WL RS W0 J00a DA s PGB BROT SOSTEh Ty A
pfeRrestridiegiamelsshdlowarentheiniedtinralaa ehconipéssesogen by
particles which are non-spherjcal and in such cases the particle siz
vRbRERS 1 BRIRrGRLE fﬁ'l}é‘??é?grﬁlﬁﬁ‘é B%’?éﬁ%ﬁ%&ﬁtf@ﬁ’ ifogp ﬁﬁcia?[)% to’any
EREPNBRSEN dieDdedinraorsI! Makos (ot Wius ab uerhicks Comainsy 10
an organic activeégﬁée,dient as well as 5 to veterinary compasitions

te SAEIRRG antoRIgHIE BeansaHgr R Gt a1 TaP b cAPHpRiRSation.
_ Generally ibe.aclivgingrediantwilihe (ﬁ(@@‘fﬂgﬁi@&% 5&@5‘35’% fQlcess of Zn*

ions within the absorbing core. These are localised states and as such may exist
‘within the band gap. A further discussion of this can be found in WG 95/609%4.
The oxide particles usgd in the present invention may have an inorganic or

organic coating. For example, the particles may be coated with oxides of elements
such as aluminium, zirconium or silicon. The particles of metal oxide may also be
coated with one or moff: organic materials such as poiyols, amines,l alkanolamines,
polymeric organic silicon compounds, for example, RSif {OSi(Me),} xOR'], where R
is C,-C,, alkyl, R' is methyl or ethyl. and x 15 an integer of from 4 to 12, hydrophilic
polymers such as polyacrylamide, polyacrylic acid, carboxymethyl celiulose and
xanthan gum or surfactants such as, for example, TOPO.

' The average primary particle size of the particles is generally from about 1 to
200 nm, for exampie about 1 to 150 nm, preferably from about 1 to 100 nm, more
preferably from about 1 to 50 nim and most preferably from about 20 to 50 am.

Where particles are substantially spherical then particle size will be taken to
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example, a plant growth promoter or regulator. Thus the compositions of
WO Ae/pedsent invention are typically herbicides, fungicides, in8€aticiRig /002191
bactericides, acaricides, molluscicides, miticides or rodenticides, which
can be broad spectrum or selective. 10 The present invention is
particularly useful for fast knockdown-insecticides which are badly
affected by T-V light. Veterinary confpositions can take the form of, for -

example, antiseptic or wound healing preparations. The compositions of
refthaqiesentamventidhosmyendb LB TSROtk fercHBRaERB RETIEd S SR are

for example, insectigi r ICi Accordingly-the @iglgq%nt’
nof}l"\si@%%ﬁa?’gg ﬁg&%‘&%@%fﬁ%‘%ﬁ;ﬁg for household use which

com[Tfigesratcepisienioongapid isitle and temhosi iioidendrlifer zinc
oxide which has heen doped with a second el / i
RO hE DSBSt T Ao s SIEmRLANE BlARAGEIAPA o
to daniG rpetinngredisnistsnirently employsdifer ingohicotpostidhs (@0
- Suitable herbicides which can be used in,the pr %nt igveriwéié) ipglgadnebe for
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o4diniieoanilingshowrans-Rlai oWl ermTRes i parimsapbefideypresent

acids and diphenyl ethers. Thus herbicides which may be.used includ
inppROX Al abRIBLCE Sy TSIGIES DBFEOHtARes SRR R RCan c1des,
m&ﬂm%f@gss,’ dinirgenilinga.acidRmideas: RE-cabamabpdhiosathamnaiase.

eterocyclic nitrogen compounds including triazines, pyridines, . .
Thyridazindnesnbotianyhenierimaenyl iy Abet knodiarse nresicidesyufish are
halogenated aliphatis,cakhaxylic 9Cids, sOme QLgANIc.and BaRgics,
b%ﬁadtegﬁgéeg%ﬁ m%\?/‘eﬁp%féﬁ%ﬁgically important amino acids. Spe(éli‘fic
ehenpileidesivdpich candveddseliia preopragens.invention include

S et Or BRI LB Bad 000 B B e ol o
hanehlotg-u? WO RR0AH 65487 P BIGRAD-04100r0dcptitidSsmétopiiiog]y, the
R e T L A o
cb3prahiosophenyh dsitistathyiires) dswieladictidenndebuion pfdduranich
h?:gc%?li?i[}%)gér\?v?fhsausig%glr% element indfor reduced zinc oxide.

- The compositions of the present invention can contain any of the organic
active ingredients currently employed for such composttions.

Suitable herbicides which can be used in the present invention include
triazines, amides, in particular haloacetanilides, carbamates, toluidines
(dinitroanilines), ureas, plant growth hormones, in particular phenoxy acids and
diphenyl ethers. Thus herbicides which may be used include phenoxy alkanoic acids,
bipyridiniums, benzonitriles with phthalic compounds, dinitroanilines, acid amides,
carbamates, thiocarbamates, heterocyclic nitrogen compounds including triazines,
pyridines, pyridazinones, suifonyinreas, imidazoles and substituted ureas as well as
halogenated aliphatic carboxylic acids, some inorganic and organic materials and
derivatives of biologically important amino acids. Specific herbicides which can be

used in the present invention include 2,4~dichlorophenoxyacetic acid (2,4-D) and 2,

4, 5-trichlorophenoxyacetic acid (2, 4, 3-T). Suitable triazines include 2-chloro-, 2-
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carbamates include N-phenylcarbamate and isopropyl carbanilate

wO {propias) and 5 substituted derivatives thereof including is®SrDEyH2004/662191

m-chlorocarbanilate (chlorpropham) as well as barban, swep, dichiormate

and terbutol. Suitable thiocarbamates include EPTC, metham, vemolate,

CDEC, pebulate, diallate, triallate, butylate, molinate, cycloate,

thiobencarb and ethiolate. Suitable &mide herbicides include solan; dicryl,

propanil, dipehamid, propachlor, alachlor. CDAA, naptalam, 10 butachlor,
mhyiaohi 0P -andhuaprétaid é B bl chibirrited aipishths 50008 drdidde

riachloyoacetic acid (T alapon and. 2.2 3-trichioroprepioni ' i
oS PR hatbit oh e SR s o Saoh AT eps
1 dighiraenilranida2wa b-FRkuBhardlicdefboides sidichicenpouseditable

include bromaxynil, ioxynil,, DNOC and dinosep. Suitable dinitroaniline
cof e DR PRERIGE SO SCHRT R o 20
suUSQRIeRAlB: diaitameadfusblaralinsprdpvalin-ahid rduialinlaBuitable

bypyridinium herbicides include diquat and paraquat salts and . derivatives
(chleraiop TSRS oo HETIES TN LsH BErFB Eﬁf@‘btf’ésgh‘f &ntion

wiRcde  nicotingids, retenoidsiderivativesief terseesmaf.sabndile: arrllate,

the plant ryania 20 speciosa and pyrethroids as well as organochlorine
bindetticivéatarrpsioshirhensaitsirdi sl atarSaitahls ARKERIHRIS %
RTIRUS e GBS S Pl DIERIN GGG s ICOHB I am,
m§u‘1( aet%%g\%% %%%30 o%%#%%gﬁ%%%%{yggﬁute a large group gf. o
binsgdticigemabtroidmieprepemdn Sithelticclittinging :bphséthpmds include

henothrin,.cyph rin,.empenthrin, ' nethrin.: 25,

Gt RN e e S A T
cinetlidiag teeivisamidrindspecidbyiopticalKoPrerdictong.vwith ddkudthnds

of these. Suitable prganochlorine insecticides.include DDT ., . i
T B oL AT RO i B BT 28 harEie,
rasovelasdinsiabe, Joxaphehgisehlditaney hhaptaationaliiincidia dhnedind

endrin. Suitable organophosphoruys insecticides 30 include phosphoric
RS St e el T e

HRfealHO BRRBAIDPLE9A diBum herbicides include diquat and paraquat saits and
derivatives thereof. _

Suitable insecticides which can be used in the present invention include
picotinoids, rotenoids, derivatives of the seeds of sabadilla and the plant ryania
speciosa and pyrethroids as well as organochlorine insecticides, organophosphorus
insecticides, carbamate insecticides and various insect growth regulators.

Suitabie nicotinoids include nicotine sulfate and imidoclopnid. The
pyrethroids constitute a large group of insecticides most of which are now synthetic
including resmethrin, phenothrin, cyphenothrin, empenthrin, praiietln‘iq, permethrin,
cypermethrin, alpha cypermethrin, tetramethrin and delta tetramethrin, including their
isomers, especially optical isomers along with derivatives of these. Suitable
organochlorine insecticides include DDT (dichiorodiphenyltrichioroethane) along
with methoxychlor and perthane, as well as lindane, toxaphene, chlordane,
heptachlor, aldrin, dieldrin and endrin. Suitable organophosphorus insecticides

include phosphoric acid and phosphorothioic acid anhydrides, aliphatic
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phosphorothioate esters along with phenyl phosphorothioate esters,
woO phenyksphosphorodithioate esters, phosphonothioate estersrafpsnals 02191
vinyl phosphates, phosphorothioate esters of heterocyclic enols and of
s-methyl heterocycles. Of these specific mention can be made of
parathion, methyl parathion, dicapthon, chlorthion, 5 fenitrothion, fenthion
and fensulfothion along with fenchle#phos, cyanophos, propafos and
temephos. Suitable carbamate insecticides which can be used include
phmpharytmmﬂwumam@wmrpm@xh@émpb@mm@aﬁoesm phenyl

b t
PR e o T ERe e SUE R A S INAE,
pii@f@mfgttﬁo@wmﬂﬂmﬁmamohh Imotb(lh@bnfesmﬁdﬁefﬁ heérticigdss givérhese

ve are suitable for kijllin rod nts but gther rodenticides which
Spﬁg EIW&W& % é ﬁ‘u %‘A F ‘Ldm (5 Ol1, ciﬁceﬁ[%hlon

Rticiees ahd chtonic 5’0|sons inclide
seanticeagylanis: shesa canlidostomatbopoisangmeoiiasiqoisansos,
fumigants. Such anticoa ulants include dicou ﬁrlgarol le:farm

PreBBia AR ERRAa IS AT BTEHRAE IY BroHRAgiBISAAT < e
cRindone, diphasingns.end 1ishlerephasinepasinseciicidesaiigicarbhad

used in the compositions of the FSE)resent |nvent|on can also be in the form

eibiofrnretial Bythls amBsifrsdprdusie by RIS BrRH B R c Rk se
m@& &;f%st ‘g sierialAgRs, | rsgﬁ@%@a&%&ﬂﬁ migroerganisms, especially
u |

ngiensis (b.t.) strains such as b.t. aizawa, israelensis, kurstaki
20 anBcenetiibnisstangaeagime 2protozsesuiibl frdd Bggasats but other

mcfﬂlch%e Wigh Ca%st%a%g L dbeSempasitions %faab&c%mat@a&@tlon

emen S"such as su ur copper, mercury . and tin along with
- mhhmﬂaadmammmﬁhmhamm di:ermameb mkﬁha&mcdés:apdisons or fummigants.

Ioromet Ithloc box |des aroma drocar
hi
?BBX%% p%%:l cexamp es?ﬁ%(‘:: et a?notﬁ;il mﬁﬁ%m‘)r

' dZﬂaﬂ%omﬁpﬁb@f&bm&nQﬁzeh@simejl ;asddjmemylthmmbmﬁates and
ethylene bis-dithiocarbamates. Other useful fungicides include captan,
RIRSRPRSHAT6! and dichlofluanid. Suitable aromatic hydrocarbons include
quintogRRe; dNQcaR-EgioReRdichinranntiehlanasafdhehleseihalenilion

along with oxazolidinediones such as vinclozolin, chlozolinate,

_can also be in the form of microbial agents since insects are attacked by many
pathogens. These include bacterial agents, in particular bacillus microorganisms,
especially bacillus thuringiensis (b.t.) strains such as b.t. aizawa, israelensis, kurstaki
and tenebrionis, fungal agents, protozoa and viruses.

Suitable fungicides which can be used in the compositions of the present
invention include elements spch as sulphur, copper, mercury and tin along with
thiocarbamate and thiurame derivatives, phthalimides and '
trichloromethylthiocarboximides, aromatic hydrocarbons and dicarboximides.
Specific examples include ferbam, ziram, thiram, zineb, maneb and mancozeb as
well as dimethylthiocarbamates and ethylene bis-dithiocarbamates. Other useful
fungisides include captan, folpet, captafol and dichlofluanid. Suitable aromatic
hydrocarbons mclude quintozene, dinocap, chloroneb, dichloran, dichlone and

chlorothalonil along with oxazolidinediones such as vinclozolin, chlozolinate,

hydantoin such as iprodione and succinimide such as procymidone. Other fungicides
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30 hydantoin such as iprodione and succinimide such as procymidone.

wo @iherdungicides WO 2004/105487 PCT/GB2004/002191 -7pyhie/hean/be 191

used include guanidine salts such as dodine, quinones such as dithianon,
guinoxalines such as chinomethionat, pyridazines such as diclomezine,
thiadiazoles such as etridiazole, pyrroles such as fenpiclonil, quinolines
such as ethoxyquin and triazines sugh as anilazine_ Other fungicides
which can be used 5 include mitochondrial respiration inhibitors which are
wileiheratycasbod xanilites mcuding tsanpdixaodycarh epimdhatodacil 2s
fenfuram, mepranil, me hfu%xam a{bdf mg:tsulf%vax. Furtkher fléncqicides e
AR A DO TSBE SR MBS PRy MEr2ation inhibiors -
tHineiding thishendarhieofubsritdzolecharbandazionil henashykeandch as
thiophanate methyl. Other suitable fungicides include inhibitors of 10
R D &) B GHh Ay L P B RS Tt FRBIEERA R B8 eed
iffiagelesvdnshavespikhaod-tiREoler grompIRHAChag thirpuah thanitides
1-nitrogen to a large lipophilic group, in particular triadimefon,
inslogingraress, %ﬁ%@ﬁ&%@@%éﬁﬁ%&%ﬁ@%ﬁécm&%m@m
rﬁﬂé&%ﬁ*gé&mtﬁtw@%g%mﬁ 2as{liromsatom mcipRamlyy; futriafol

and imibenconazole. Other fungicides which can be used include RNA 15
PbiysyptpesEis Mbi;mmwpamwmh&@mmtgfgm@éw,
bR RNART R nARiIoLS, [yngalpteln, ispytheaimnhibiose ans el !

|osy3rj1 Aesis inhibitors. The compositions of the present invention can be
startigbidsentbelid focinding Gid ¢ dapetitibiisTanhbstaguesbsipirenles which
ague hile solid forms incl owders or.dusts, granules and. ...
e b e S e ol et
dierip, of adaiiviaspecialiyfadopdsiviin forexarbplegraite, swhichdimsdieand

treated with the rod,enrglcide a?éi ﬁt'gg %o_ecial oxide. The concentration %:‘ 1
B RER A ER I HRE IR POSRIO P R AP OEY SR IR A RADHE-r ARG B
fisdyRicPAy0:Bi iR RoniobRXaTIRle it B0ty Meigh b LCOMPEISHIORN A
according to the invention preferably contains from 0.5% to 25 95% by-
RirsigRhen AP EetvEnRBeiETE. BIRSBBITHO BRI RSy BGHEURGIFBYthesis
iNRfticLtural hee,AREOr ARGy IRHNGs inhibitors and cell wall biosynthesis inhibitors.

The compositions of the present invention can be in hiquid or solid form.

Liquid compositions can be agueous or non agueous while solid forms include
powders or dusts, granules and tablets. For rodenticides, in particular, the
compositions can take the form of a bait, especially a foodstuff, for example grain,
which has been treated with the rodenticide and the special oxiée.

The concentration of the active ingredient in the composition can vary within
a wide range but is typicalljf 0.5 to 93, for example 1 o 50, % by weight.

A composition accbrding to the invention preferably contains from 0:5% to
§5% by weight (w/w) of active ingredient. '

The compositions for agricultural or horticultural use according to the
invention generally contain a carrier to facilitate application to the locus to be treated,
which may for example be a plant, seed or soil, or to facilitate storage, transport or
handling. The carrier may be a solid, or a liquid, as well as materia} which is

normally a gas but which has been compressed to form a liguid.
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invention generally contain a carrier to facilitate application to the locus to

wo beireaigd, which may for example be a plant, seed or soil, eicte/facititatea 2191

storage, transport or handling. The carrier may be a solid, or a liquid, as
well as material which is 30 normally a gas but which has been
compressed to form a liquid. WO 2004/W487 PCT1G82004/002191 -8
The compositions may be in the forngof, for example, emulsion
concentrates, solutions, oil in water emulsions, wettable powders, soluble

POWCERs, SHSRENSIAR reonbeiraieso tusis, Piesndesi watanidispersibéatrates,
ranules, micro-capsules and g%&. Other subste?gces, such as fillers,,.

solBH AR BN HEF B SR a8 SR PO B At B SO AN T PRRG
RRinnall: selid andipndiguidauxiiptessangionAdiuvianis capsr sERBEHE.

The composition can be formulated for dispersing by, for example,
OtpmgibsizatermiFg 20 REmEir vhPo drHE. COBIFEh IR Ay HRmpsegds
(slﬂ%é%%és%a%gﬁafﬂmwﬁ&&&-1@8@&&&%@@%@6@@%@9@@&9 be

acid esters such as dibutyl or dioctyl phthalate, aliphatic 10 hydrocarbons,
prexgncydishexapessioeraiivns [aeotsrddan disrsBradidbagapiicethers

and esters, e.9. ethanol. leneglyeol mono- and dimethyl ether,
Siffgf%%%’saéol% S éqilsgrl%gr%%%g&r}]fo%% stnéo'ngly polar solvents such as

N-mefyikerpywiolitongy dreyusbdtyrdtattemerhighby ditsdpynoldpnedsetgied
n-octylpyrrolidone or cyclohexylpyrrolidone, epoxidized plant oil,esters,
LR TR S e e S
hsedaerused. Soldicarkiais ovpichifnay dedisddfod diystsswetiakiles their

owders, water dispersible granules, or granules, include mineral fillers,
e iorhaa Eileese o ol Ra R RAIFR YA h ORI SP SHt b ffe LT RGS: such

2P B%'ﬁi@ﬁémct'g@@ﬁ@gmﬁa&naswﬁa Byereddiioneathighpydisprisest silica
gel or polymers. Cairriers for granules may be 20 porous material, e.g.

bt o Ve e e, BEIGARES ok BB CRIBTRAY be calcite
SR Bt S pe 8 s
seirgimalosias afareigrieMixtures can also be used.

Solid carriers, which may be used for dusts, wettable powders, water
dispersible granules, or granules, inciude mineral fillers, such as silicas, Calcite,l talc,
kaolin, montmorillonite or attapulgite. The physical properties may be improved by
addition of highly dispersed silica gel or polymers. Camers for granules may be
porous material, e.g. pumice, kaolin, sepioiite, bentonite; non-sorptive carriers may
be calcite or sand.

 The compositions can be formulated as concentrates which can subsequently
be diluted by the user before application. The presence of small amounts of a carrier
which is a surfactant facilitates this process of dilution. Thus, preferably the
compositions according to the invention preferably contain a surfactant. For
example, the composition may contain two or .more carriers, at least one of whichisa
surfactant. Such surfactants may be nonionic, aniom'c_, cationic or zwitierionic.

The compositions of the invention may for example be formulated as wettable
powdérs, water dispersible granules, dusts, granules, solutions, emulsifiable

concentrates, emulsions, suspension concentrates and aerosols. Wettable powders



which is a surfactant facilitates this process of dilution. Thus, preferably
woO 1he286seompositions according to the invention preferably cortaigazoo4/002191
surfactant. For example, the composition may contain two or more
carriers, at least one of which is a surfactant. Such surfactants may be
nonionic, anionic, cationic or zwitterionic. The compositions of the
invention may for example be formui&ted as wettable powders, water
dispersible granules, dusts, granules, solutions, emulsifiable 30
usealigentnates, erfiion'sy slispevsiogedroérndtesoality aervsolsliwettise
wders, WO 2004/105487 BCT/GB2004/0021 lly. contaj
P BN P SAS o 10k o o SE g Gy i
addeilingsagend paktnhererdeisikahle [utos b8mwall pistabilizet (&) addior
other additives su;:h,%slls penetrants ors ic!<e . D%gglare U‘E’Pau%ﬁt thout a
CORGFRUEHCRARDS YT ﬁBgfﬂngg%a\ﬁr{éaao T RO BOSTSh To AP ORS
5 diygiable nosdenfurwithoghaBedispensailly \Matereispersiele grarfiies0.15
are usumared to have a size from 0.15 mm to Zé%gnm an contair%
mggad § SRR gt didRT R a AT BRI S Rittites KacH Ue
 JJipRlizers, suriagaNs sl AelaasesRdifiers Apd BiINdingnAaRAtAg agents.

Emulsifiable concentrates usually contain, in addition to a solvent or a

Emiteifiahds copranitaies k500 ORER TR THINGAE o205 fipixtre of
Gulsifiers and Q.10 2006 wiv 10 afother anditves s As-siRRINPRIS0% w/v
penetrants and corrosion inhibitors. Suspension concentrates usually
10 ofotitainds tovE5eucesantbdinrgrepiant 5 804 507 eFioMmpisjiersingspension
agents, 0.1 to 1.0% w/v. of i t retecti ids
CART i%fr(%%fc che%l%s,ua) %?%WMQ o?%ﬁ{éérﬁl%@ cﬁe%?,%.?t% fyp. ol

ditives such as
dietesimerseear@dion 1D%hibiters! stapiicirs, qpenttrantsaamuicstiokersplndls

water or an organic liquid ip,which 15 the active ingredient is substantially
S EODE A v id CAIAL o7 R aAe LUt Wy B8 raaip. orokon
iglissedyedinthe-formuationdaassictiarpreventing eedirnentatoiyaiddn which
crystallization or as antifreeze agentis %)r water. WO 2004/}85487 .
15 t@@ﬁ@e@g@ﬁy@ﬁéigﬁbszﬁﬂwlm@ ubie; certain organic sohds or Inorganic

salts may be present dissolved in the formulation to assist in preventing

sedimentation and crystallization or as antifreeze agents for water.
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1. A composition suitable for veterinary, agricultural or horticultural use

w0 whicltemprises at least one organic veterinarally, agricultursll/GRalioH&2191

horticulturally active compound, and titanium dioxide and/or zinc oxide
which has been doped with a second element and/or reduced zinc oxide.
2. A composition suitable for household use which comprises at least one
organic biocide, and titanium dioxidd &nd/or zinc oxide which has been
doped with a second element and/or reduced zinc oxide. 10 3. A
composition according to claim | ok-2Werein the dopant is manganese,
vanadium, chromium or iron. 4. A composition according to claim 3
wherein the dopant is Mn". 5. A composition according to any one of the
precdding claimsopbetein sthiedofemy stcpireantsn e Hrmbon oA BUOHMse
to 10 mole %. 15 6. A composition, accord ' rein the
VBT EET! ARt e i e B IR
h&ampesiinrageordingiaat ymheuniie frexadiagdétaimeomhicls which has
comprises doped titaniym dioxidgﬁ?. Adcora%%sni:tio%gé:cording to any one
bespARRSHEEAtiAc AR S WREPEATSY dseHitEnitim dioxide is in rutile form. 9.

A composition agsgeeineriesiaim ferdwsloiicontainsdeducpd sinet least

oxide. 10. A composition according to any one of the precedjng clam,s
RO HERSES 8% TPDB TGN b LG ST HE SGE o b doped
WEAMROSHN-ACRELAING A9 anene-aidhripreceding claims wherein the

oxide has a particle size from | to 200 rim. 12. A composition according to

any ofie of tHe PrEEeTHENIARRS RBLPEHThd AEERTAPAMEORE! IS
herhici J, icide, i Toll ricide, miticide or rodenticide. 30 WO
e B RS

41002191 o .
4. A composition according to claim 3 wherein the dopant 1s Mn™.
5. A composition according to any one of the preceding claims wherein

the dopant is present in an amount from 0.05% to 10 mole %.

6. A composition according to claim 5 wherein the dbpant is present in
an amount from 0.5 to 2 mole % by weight.

7. A composition according to any one of the preceding claims which
comprises doped titanium dioxide.

8. A composition according tb any one of the preceding claims wherein
the titanium dioxide is in rutile form.

9. A composition according to claim 1 or 2 which contains reduced zinc
oxide. |

10, A composition according to any one of the preceding claims which
comprises 0.5 to 20 mole % by weight of the oxide.

11. A composition according to any one of the preceding claims wherein
the oxide has a particle size from 1 to 200 nm.

12. A composition according to any one of the preceding claims wherein
the active compound is a herbicide, fungicide, insecticide, acaricide, miticide or

rodenticide.
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-11 13. A composition according to claim 12 wherein the active compound

WO ISoamssIsecticide. 14. A composition according to any one ofthe/pgreoeding o1

claims which contains one or more of a filler, organic solvent or
surfactant. 5 15. A composition according to any one of the preceding
claims which is in the form of an aqueous or non-aqueous liquid, a
powder, granules or tablet. 16. A corhposition according to claim | or 2
substantially as hereinbefore described. 17. Use of a doped Ti02/ZnO
andloryeducedainooxice @sddingedinany 1 20vbae of blapvisve todptound is
reduce the concentration of one or more veterinarally, agriculturally
eI Stticulturally active compounds in a composition suitable for

veteripary, agrieuipietidoticodtiingl er hiousehofdheseretdiibisel sitves ddpeld

TiO,/ZnO and/or reduced zinc oxide gs defined in any one of claims 1to 9
CQB%%?@%@’EH%%?]%%@%f’&ﬁgagfcrﬁéée%fgrisﬁﬂ%?@% agriculturally

andlor orticyliraliy A8 e comPeLRdsn eearnpesiior:suithigdarwhich is
veterinary, agricultural, horticultural or household use. 19. A method of

irj i asin g Al ATREEHT R ESE-3AHECM BBYifioR RUNABTeFGP UEREHIR -

agricylgral, @%ﬂﬂﬁ&ﬁéﬁ%@yﬁﬁﬁg%wwhi% TOMBISOR IBNR: BRI fore
organic veterinarally, agriculturally or horticulturally or household active 20

desmpeslinds, which comprises incorporating into the composition a doped

Ti021250 anglobfeduged s oee.Aa defietil 28K QUROLCAIMR Hedny

20. A method for treatihg an agricultural or horticultural species at a locus
onhidreomplises treatingetie lwouwswitiiarcohpositicesvsiginmetiiy.any
ag:gce;u rfur%&?}i'r%dl/%qgogitc%l%gaﬁ? active compounds In a composition suitable for
veterinary, agricuitural, horticultural or household use.

'18.  Use of a doped Ti0,/Zn0O and/or reduced zinc oxide as defined in any
one of claims 1 to 9 to increase the shelf life of one or more veterinarally,
agriculturally and/or horticulturally active compounds in a composition suitable for
veterinary, agricultural, horticultural or household use.

19. A method of increasing the effectiveness of a composition suitable for
veterinary, agricuitural, horticultural or household use which comprises one or more
organic veterinarally, agriculturally or horticulturally or household active
compounds, which comprises incorporating into the composition a doped Ti0,/Zn0
and/or reduced zinc oxide as defined in any one of claims ito 9.

20. A method for treating an agricultural or horticultural species at a locus
which comprises treating the locus with a composition as claimed in any one of

claims 1 and 3 to 16. '



