10

15

20

25

30

AGRI CULTURAL APPLI CATI ONS OF SI LVER DI HYDROGEN Cl TRATE
FI ELD [ 0001] This disclosure relates to conpositions
wanahometsbods of treating and/ or preventing di SBEEES1008/079946
pl ants. BACKGROUND [ 0002] Pl ant Di seases have an
enor nous i npact on agriculture and related industries.
In the United States al one, the total econom c costs
of crop di SecAGRIGUVETERAEA PPIIHCATIONS OFEXcess
of $30 billion per year. In addition to the expenses
related to trcSIhVERDIHYBROGEN, CETRATHE seases
can result in reductions in crop yield, quality,
nutritional value, resistance to pest and ot her
di seases, and fertility. | In Pl ants are susceptible
to a wi de range of pathogens, including fungi,
[000D)y c eltes distlasire rélates W congmsitng and ithods biigedtingend/or
or gani Sns. Thﬁse groups of di sease-causi ng organi sns
PreyerRing LAseaye\PIgfhe-f er ent, representing such di vergent
groups of organisnms as single-celled bacteri a,
mul ti-cellular fungi and subcellular viruses. In their
native environnents, mBAWKGREENDpat hogens are kept

o, chegk . nat ur al redat ors. wever., with ) )
100b8. 7 e St sPredii o “FoRus Tppanen deueulbie Sdlapbinustrics
In th& Un@tdd Seflest Dordd, RSl 8¢dhotfic B6seAG @615 dRERPR/RA R estimated to

often | eadi ng]to virul ent and destructive epidenics in

be ig|expess of $80 bdjioperxent.i dmadditien teglis cxpsnsestrelaaddo dreainamt and

. tr f.plant .di sease i.nclude the repeated
pre oy SRR caB r Bl g RRTE o Sist fut R R Songvatue,
resiftangs ©i pesand dth@diidchbdaridofeftliRy.enor mous added cost of
t heir manufacture and application, many of these .
[0083ent Plants apsesugeapiibledtataayide sangsof patpgensnmgluding/fungi, oomycetes,
irrioati nof £ g . ’ .
backley SRS Bihel ARLALe bR TIPHNE PO dirercaupine
orgsmsths arectagh venydisfferent, rdpresediiing suzh, divérgsst @rowpstf odgdnédins as
. have. ljmted appli ion t.o specific. crop_and/or a
Sm@ﬁ-@eﬂ# Rackfrigenuli-c e PRI P A At R
§8nkNts] MYBPSOMhY ' i3 ThEEY R 0
en_VAn ex a_ﬁ‘pl el%gf a speg{aﬁﬂc?ggg%é %?‘Sﬁ lﬁgg spryea tﬁéggét%%utgﬂ owevet,
with insreasingrwertd-wedd tradeaplanir dsmsesfthavh ebeenrinttodiwed heareas where no

ngqus Phakopsor chyrhizi ,which causes .Asian.
proda R aE el SRR Aot 57 SRS i gy ptancs
[0064Jund GoRvEaisnk] ABBLES for ithe FEPhtioRAHd iehtBtdn€or SlaMRBsdabe include
Loui si_ ana by the 2004 and is now found throughout nuch

the gpeated usp ik ¢psHy drepmpnt agenis suchastpiesfiredestand Smgieides. In addition to
the EM@H%E ?g(ﬁd;&gte ésfﬁﬁ&? neﬁ"g}oﬁg 5}?({ ﬁ)‘pligﬁi%n, Imsa.ny of these agents are be

parti ractiv
detrimental to the environment. With irrigation and runoff, these agents can be

concentrated in waterways where they can contaminate soil and groundwater. In addition,
these agents often have limited application to a specific crop and/or a specific disease,
resulting in the need to maintain a costly inventory of multiple treatment agents.

[0005] An example of a pathogen which has spread throughout the major agricultural
areas of the world is the fungus Phakopsora pachyrhizi which causes Asian soybean rust.
Native to Asia, it was it was first found in South America in 2001, had infected crops in
Louisiana by the 2004 and is now found throughout much of the South and Midwest and
continues to spread throughout the Western hemisphere. Rust is particularly destructive to

soybeans and other edible legumes but can infect a wide variety of species where it causes
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soybeans and ot her edible | egunes but can infect a

w de variety of species where it causesbrown necrotic
wGepmba4sam t he under side of the | eaves. Al t houpdir/UuS2008/079946

certain fungicides can be effective deterrents, their
broggsiecticesppisra thel upder splgend diee lotveass e\ lthnugle mtamrﬁmgmdes can be

hean S estl
o000 TPl oo Pl B B s S Pl TR Bl impac
of Abianeoybedn egivatiantedaobyat high aB$a2illion 61 are X@iRelthited States

0006] Thuys, there is a need for an econom c, high
a O’é%?li@?‘ﬂ?"a et smPushibcB ez foF exmalat  agent f or

[0086] | CUph rt‘ﬁL:r 39 B ln‘ﬁgdafo!r %ﬂ%c?ﬁ“fomc : Iﬁ 5&?91 Sra‘g%aa ?ﬁ)&%ﬁﬁ'} ffeatment

and humans an owrisk o enwl onnen
ageﬁhﬁsagnelddﬁa]aapq}hodthms \mmddw taxieity af plaits and bumhllitseand a low risk of
he present .discl osure.

S an 0
e SRR POBGI THESHREda At pEErbdtae HtHAIRyEhe Favmpositions and

nwﬂ@ﬁgQpﬁwiﬁaﬁﬁﬁﬁmﬂgﬁngSItlOnS and net hods of treating
and/or preventing disease in plants, specifically

conposi tions and net hods conprising silver dihydrogen

citrate (SDC). [0008] In I e wth the

pur pose(s) of this discl&gﬁ&@ﬁggéfenbodied and broadly
[ood®scr imq)réb%ﬁﬁdh@cloilﬂ@EW Jih valHo6d Kpedts c@ﬁ@»smﬁaﬁs aldmethods

a first aspect, a nethod for treatlngfa pl ant, the

of trrafing @nd/ehpliey eitig digrasainnlags.apewfipd qonmesitionp A methods

th a plant. [0009] hi a
Conggc6ﬁ%$ﬂkpaﬂ§&g%ﬁ%8%%§ﬁ§ di scl osure provides a
[000&]t hodn aardare Withettle pliposs(sdfehieidikcloderes agaabddiednd broadly

compr.i si.ng. silver dihydrogen citrate is contacted with
desal?br%pde@g?mathﬁ BFESF R AOSae Igﬁewéﬁﬁam a figstpaRsst grmethed for treating a

plar’ﬁI ﬁfétmetfl&pé&]l ﬁﬁu&?e&ﬂé& ﬁﬁ)‘bsn BH Qo Eg&gg'glb\é%r Jihydrogen citrate

di scl osure prOV| es @ et escr :
Wﬂmn@hEMn the conposition conpr|S|ng sil ver di hydrogen

AR R AT T
whéiéﬁ%hé'@émf)@slﬁct}?ccﬁﬁﬁﬁng ﬁfveﬁdi‘ﬁ?@f%@@@&'t@fé ik E&th&gd with at least a

[0011] hi a fourth aspect, thé present di osure
poﬂmrovfwtanun@deoﬁtbewwu bed above, wherein the

npo L,on, further conpri.ses an_ac
(00T S 4 R dobr s IR TP mF s Gt s desribed above,
whereihhlécoragosit@icédnathibamer dithedo ?érﬂcﬁl’ﬁ@ is ebmAtEd WA at least one
further conprises at |east one of an antifungal,

of: appot Bhthedtan a peition of peil andderrarounshvager paorsmehtol ha plant, or a

yMg f 13] In a sixth aspect, the present
« istﬁggﬁgéggrOV|des a met hod, as described above,

[001H er elma fdethdspadt, the pmeﬁghsodndutwprahdef dmetldvd, as described above,
whtGh Y g0 torP iRy codipres aRgat o ther eof

[0012] In a fifth aspect, the present disclosure provides a method, as described above,
wherein the composition further comprises at least one of an antifungal, antibacterial,
antiviral agent, or a combination thereof.

[0013] In a sixth aspect, the present disclosure provides a method, as described above,
wherein the plant is an agricultural crop, a horticultural plant, or a combination thereof.
[0014] Additional advantages of the disclosure will be set forth in part in the description
that follows, and in part will be obvious from the description, or may be learned by practice

of the various aspects of the disclosure. The advantages of the disclosure will be realized
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[0014] Additional advantages of the disclosure will be

set forth in part in the description that foll ows, and
WO noopass4eai | | be obvious fromthe descripti on, POT/UREYS/079946

be | earned by practice of the various aspects of the
andyattagnesidu meartied taielementy @sd edmbinatietispeitoslarky piihted bat in the

SO 3 O 5o TR B e
foll@iw&lhg‘rﬁetallldd de3ciifstidpeard Bﬂ@ﬁ}ﬂb@@ldtdﬁplan@t@g}btﬂl? lﬁn% Bifea@dP kddtrictive of
all e

en description and the follow ng
the%é%si‘rs?fﬂ% a‘é’ilegi exenpl ary and expl anatory only and are
not restrictive of the disclosure, as clained.
DETAI LED DESCRI PTI ON [ 0015] Disease of plants is a
maj or econom ¢ and BBTAILER DESERIPMON vari ous

ts hav d | oped. f dj S t hey
1003 o1, TEite PP RoRTD PP rPROUH0 spUaToblas \Waile Frdus
trealtxh@ht"s %dvd PednRvEILBES TR IEMOUisRaes they Hrdli s%?i%? ?roﬁf bdifg Brow in

of such broad activity that they are toxlc
effez@é gid thisteforsrlgaitddstoghe treatmdnli afi aorertajprdisest ort beaamg ofsucB broad

s LR o QSR G TR Db ek Bipons e
usudlm YEieRgien afid tHedognd| SIE) offiRSr HdidsRUhiYs 18R AvE Byt O
be a disinfectant that is effective aﬂagl nst very w de

[00}@inge S@W%@bﬁdf@éﬁsm&ﬁ@ (§BED has prsvicaslarhske shawrsto eaa disinfectant
that'\fg Zf CtRR: g![ﬁl@t 9&9 v#desrang f@%h(ﬁ%é?lé al(}:]c?%es?sr &%k reé%rgg eoﬁf S. Patent

are’ i ncor
No.th887, 1 Bndridr ©1Sy Pheent Ell‘rﬂlcamkﬁrpﬂs 20001 mb owhiel asd intt@ﬂi)orated herein
dlhgdro en.citrate and met hods_of making and usin

by TeffpRCR R thoiEaUER Ferthe pRIPgsR el digeleRpseivey dihydgqgen Crate and
met%&jseof"rﬁéklﬁ}% )in@fmﬁg GRdiEste Mat RBRE & usteél‘ E@éffec?i@gly kill a wide

Vi I uses. ese ee broad types o
variocefepeass dilbmgierantingi, mand va'uﬂsei’lhemthiey bdmafdftypmtif_ plathogens—

SN CHPCTEETO e
W1th/€&§tsﬁnﬁlﬁ Gntfa+ehRP BBzani2h§ord. rﬁm@? Se\t'hlélﬂ\f inluldl B8 tHYeak®Gnd

mul ti-cellular, or eukaryotic, forns. Bacteria
MushHRPIAY Bt thg neost pomiftie afd eli- d@lhléarg@tb@@mua,dtfe forms. Bacteria

A/ i d d be t
and T PO iR e WP Ve B o brafiRE S et s i i
congitiéret €@ batilie Ure fohﬁs TR IheaghbiMeproat ARl §IBRd &ty R are reliant on

cells they infect OOl?L An anti m crobial agent which
the yeprefuchys eeehapismapefithe ecllsdbeeimifest. fungi and yeast as

[OOiljﬁ S%%tlﬁﬁ%fogiai h é?lt g él%? B{f@& gfi}]l}lé)[)ga ten n%l and yeast as

pre B PPRieagY
is SDﬁI bymﬂcfnmﬂwrahasazglde tran@mg wxieity! Thefore, idBImt prddiishlé Whether this

her or nlsrrs ch as plants. Even the fact that
Samg imicrplL 320 wovld Heudrbin T deleieTiny tor}E&'%Fé rganisHiy Pelices plants.

Eveh figd fatct thwosthet 199611—%(1@%" H{fn&’elns tdgesol:lcﬁ g beug %'t & WSuid not

consi dered at |east as close un
be hlatm@ll &0 plants, whichwbsld Hﬂnoasldaled atleest ak f:ldsdplrelated to fungl as they

I

are t%pﬁumecﬂa ¢ h\/?or}egxper pe':v%H tif t%glrcglaapp?lcg)co olfll t(cj) pli]a%tt sgr arcleg %Iv%u}/d not seriously
damage a plant, the agent might still be harmful to the more sensitive spores or roots. Thus
it was not predictable that SDC would be effective for the prevention or treatment of plant
diseases while not damaging the plant itself. Further, SDC can be taken up from the soil
through the plant as a systemic antimicrobial. These desirable characteristics make SDC an

important new agent for controlling plant diseases.
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damage a plant, the agent mght still be harnful to
the nore sensitive spores or roots. Thus it was not
w@emdite4ebl e t hat SDC woul d be effective for tPEr/US2008/079946

(Efeventlon or treatnment of plant di seases whil e not
[0 §|Tag| Pepkoheorppaohyrhizsisiah obkpate perasiteSDEanig that it mlistrhave live,

h | ant
e T 0 s OB 265 2B B8 B BB Sleadt n sadiion
to éﬁ@ﬁez&l@ ﬁhﬁ@(ﬁidrﬁd@tbeWuﬁq@SR)ff@lﬁ%ﬁQ@ﬁﬁl@ kd infdt B{/éifrgO legumes
I Seases 8] Phakopsora rhizi is an obl %

001
inchiingediple [h?@aﬁm@ andyldzug W@Yemim 8003, \Re paginebini t%amcméinned on
Flo&ﬂa%é& éuW%ed gbg%m% t&%%u;?g Soy %y?ﬁ% rggitgp lﬁxogys can serve

'S qU| br oad tion ans
as G\C@j{hﬂﬁlmrrgmter('é&ﬂor thenstisoges and bkow Gorl b’ilﬁlﬁQIp &\dﬁéclﬁlﬂn in those

e G080 BRCRE (SRR HIeR [ RGSUEBR rHebemIed OF long-distance
disReed B eRE sﬁ%‘é@%jbé‘ PRaHAY tAPRE Wngd AstHR_E gkfﬂle WHESS new, rust-free

addltlonal osts can serve as overw ntering reservoirs
regfops. Eady panhiogerapaeat aalchwsioandhrdvd ﬂstpklng onnloclolwemleaves in the

e R R P el G e SRS Ep R T s,
such%ﬁ auaeriflpukRte, badted bligad db¥n§ ﬂﬁfde@ldanh%gtoqia%@\ﬂﬁ @é‘st The key
by the wind to new, rust freereglons Early synpto

diaggistia features pf wYbedrsrusiate Hrecnmefshwmmgtutm that otnpwestly on the

unde?s"il %Sof lctjﬂ]e le%{ﬁes a%ﬁ dusPyg Xl&ép h 8&%& ns?)8fe? gl?a*% érupt from the

pusd.lléee a@m urﬁmi&d,a@ybéeﬁi @61 clisdUsdld |1(%seshﬁfétt8 &k@hat@ﬂe' d@Pdliation,
m | dew and Septoria brown spot.

fewar afa% BE1 ROds a0 deersaseginustien éﬁﬁH?dJBQdSa’teépkahb

ne
[0086X1S THEBESSRHfikciOfEe bhife blefITh sERD IR reference fg the
followirlgdr(ﬂalbﬁ@iewlp'tioat exaipyts, hdeluintie aﬁIﬂ&ﬁ?Mp@ﬁ’lOl\yt&ﬂ followmg
d unt.r eat ed so an rust causes el d l.osses due t
esiﬁl@% h—f%vb resfe@%qmg(é%%@sp@'pc % EXI¢8S, and methods are
disdd&ch aas @Qsc‘iﬁ%@@ ¢ 1sQf) bk 'uhh&gtog@ tit BES g Q&l@ﬁfre 15{1%3 %ﬁllteﬁqg the

present di scl osure can be un erStOO nore rea
spegiéif sp@pesitions, taﬁe:1€fso¢1¢vmwsneglddecthodl$disdwdmmmss oﬂn,erwme specified,

and cl ai d.thei,r S and fol | ow
BN e
for thietpuep 38 of desctibRE, pattitthl dFRkHRESordY BndlisSot f3GRica™sbe limiting.
described, it is to be un erstood that this disclosure

[002Q oiTheifeHaveag descringon pétiefdiselasureis sravidadss anrenkllingsteaching
of tl‘?eef‘ﬁlv dlﬁqg cﬁﬁ%ﬁtﬁ}(ﬂﬁncﬂbﬁ ggfpgt?tngg Qllug end %gsl%{s llzecel an g‘g r{:](s:vant art

Sp eCI as SucC course, var
wﬂlhecogmmrmﬂmpﬁremm thih@ai eehEnged @mbeuﬁaeié tb @ieehatious affkts of the

r pose, of describin partlcular aspects only and
dlSCﬁ%S b espRbapaeing ghiiest] tpinfg the gmﬁchrr@uh@pf@wpr@em

mvéﬁ%%ﬁr ktRHuQﬂs %@%r%'t ﬁﬁ SotiiL gf ngl%\ﬁlb%ﬁgﬁtg%f e rRriesent disclosure

enabl i ng teac nven ron 1ni1ts cur
can ke OMHB:slrbefcﬂekactlﬂ'g) sdrhe ef thndeattilensfths lprésbﬁctiwd]loﬁf@wuhout utilizing

TR S e TR By e
modHiSf10As dhe® adlPefiond EHHR §F &k d1¥241'6.4u?e Sk ipblsiP LA B iR

beneficial results of the present
desirable in certain circumstances and are a part of the present disclosure. Thus, the

following description is provided as illustrative of the principles of the present disclosure

and not in limitation thereof.
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invention. It will also be apparent that sonme of the
desired benefits of the present disclosure can be
wo@bdoaitssaed by sel ecting sone of the features of P€TES2008/079946
present disclosure without utilizing other features.
[002tL or d?lﬁ@lbsed araowéetiatio compurids, comepositionsyiant cpmpog@nts:élat can be

icati.ons d adapt ons t
s, AR w R pf b BrE BB BR b Wtsdiom 15 B fproducts of
the @gdcloabd ntHodUmEdmpesitions Bhcse andathtr @htetiB apS @S&0BSed herein, and
di scl osure. Thus, the follow ng _description is

it isynsigrsieqd that When eambingtinas ofubsdis IRfeTagEoIs, BEups, efdef these materials
are Qasgﬁ)gg(? }%Egéy? §}§c§ﬁ ardef réa):l{ g&rr%ogﬁ ﬁn(zinvldual and 8ollectlve

com‘lmnﬁuﬁlstand pennlaambm@ﬁthmm@hﬁ)ouh@st maﬁﬂotlhe ebtpbdtlﬁldisclcﬁs&m each is

spepiehiLy oAb L Shgydesiribeq B ¢ L £ Predasa pEaybsiagats A, B, and C
are ARERRE] AN 99ReRLS bioéﬁ%stnﬂé}ﬁ§9 anghPf gﬁ{ ﬁrgt@*a%ﬂel%bﬁa @bfibination

di scl osed herein, and it 1s undefstoo
aspegndias diseleseds thes ebch isiimdividaally ambcollgetinghs core¢mplatkl. Thus, in

s, ApaPL et oS oA BT B b R B BT P Fand C-F are
spe€ifidily adrit&iplafdthnl ShHE B icOfki@dred BiRSI8sEANRA WS osURYof A, B, and
not be explicitly disclosed, each is specifically

C; R okt addl; and thosrample eombjaationeAd). nL1k¢WEﬁ§; anyf sulsef|og sembination of

) I Aas wel |
thes%l'ipﬁfsbts %all?‘ ctogtegn SQSF 31%{ &is 8?&% r %xag}%? eﬁ%§ub-group of
A- E;(B¥FJ ﬂﬁt@@aﬁ&pﬁﬁﬁcaﬂ& anteﬁlpﬂlatSdl hlmsﬁﬁ)uld Mn@@@fédlcﬁsclosed from
indi vidually and col l ectively contenpl ated. Thus,

disqlpguge atAn) d GalhEgmdi and SissamplesembingtionsA ). "Bbllconcept
appﬁesEto 4§ ef gec(t:s B t § (Eﬁcl@ﬁ'ﬁge gmﬁldﬁ{ bR élfrrgi:eﬂlt %n%aorp})onents of the

conte fed € CO ered disc
com‘hozsxiions amdaste;ﬁs i, mBhodsnad raakihy arEI, usaithE disalvded b@mpositions. Thus,

. | nmbi - D. b
R dReT g edie0e Pdgay) Bégf?ﬁf?@mdﬁglsglgﬁ?ré{?ﬁﬂéb% gach of
the&rh‘adﬁiofﬁﬁﬂ sQﬁ%Q:an DB perfofndd V@ffﬁ“gﬁ)y ﬁ)ecﬁﬁe&sﬁ Fat ef(’}m%%f’ of aspects

F, and C-E are specifically con
of ﬂsm@mldseblem@tbn@ﬂ dad tdt dichshds e@nbm@mrdlsspmﬁwlky cohteplated and
F, and the exanpl e conbi nation

Sho‘idtgecfﬂflgerggﬁlbsg}ﬂs ppl ies to all aspects of this

[OOIB]S cl osthiespebiFlcatidmghd Ruhe PiRimd Which 8113w, r8féYence will be made to a
onponents of the COﬂgOSItIOﬂS and steps i n met hods of

nunﬁa@k Phisramihigh shgll brde n@tmd@@@lth:eofnﬁ@\ynxgummlngShus |f

nal
00515 SRR, Sl SR G ot

unl@sl thiet domtext cletdpdiceass dikerpagel At dfoif\b)tdﬂnlﬁél,)te&&&ﬁb fté & “compound”

f f the discl d
inclﬁé%)sﬁa%tagc?sr ggygnn;phg{aé%g&?osga}? Eorgg(tp%dg,e&q @g tlilelscso%te?(% glearly indicates

othaweel fically contenpl ated and shoul d be considered
di scl osed. [0022] In this specification and in the
[002;4] ai nEOphoh” dofdptional & frecans d&it il dubkmaarﬁ@eddsmbed event or

nber of terns which defl .ned to have th
circgBRRGS 73 FHEaRa) gEeuTy B the desptivemelies fignces where the
evert RQH@hsthRdBecufd and iflanc@ddheteNBdods et ude pl ur al

referents
[0025] Ranges can be expressed herein as from “about” one particular value, and/or to

“about” another particular value. When such a range is expressed, another aspect includes
from the one particular value and/or to the other particular value. Similarly, when values

are expressed as approximations, by use of the antecedent “about,” it will be understood that
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unl ess the context clearly dictates otherw se. Thus,
for exanple, reference to a "conpound” incl udes
waspeaisechavi ng two or nore such corrpounds unP(eB/ﬁsxohsaf079946
context clearly indicates otherw se. [0024] "Optional™
the @ﬁrtlt@kﬁrf vehigIfpryms anethes asitest It mell be buther enddryo@@ﬁ@t thgesnidpoints of
n ccur
cacf X8 e Bhed b WARTARoIE T Rl ERILE 557 dhondEpld Bogpendenny

ofthebtmrrsﬁ@m occurs and instances where it does not.
can be expressed herein as from "about"”

0025] , Ranges
lOO%ﬁle pﬁ%vsea% ST R (1, Yoa 98/ WEIENbDOrGHY | or “PersnhRy Weight” of a
I
cofB e Uhte SRLHE VU0 I AufRORIS LEHRYERS Pl i or
congguaient totthe tdﬁ:el mgiﬁrof pﬂaar ¢antpaisafonvia whéch tBe tompohent iswhelnded,

s are exEressed as approxi mations, by use of the

val u
eXpé?ﬂS%‘f%aem ceny it will be understood thatthe
[0027Y i GAY @ed WBteHE thORR “aiedsBels iARRGK to rhfer W My ﬁﬁmous or
further understood that the endpoi nts of each of
potmstm@ersnmneusmgxdutmmta rtplidtiatican bekasedhy,tfor extwnpie, raarorgamsm

en and nden of .t he r po
e B8] s S0 AETRP AL b o BERAMERa BB
ara@kidispeIyesivt, mamahgbp p&¥déty &R ARt blotdR) vtna leaf spot,

specifically stated to the contrar&r refers to the _
Rhyinghesgotum sceakijeSefarotizia 1aheotenpo metetotiven talliit Sapagria tritici,

t
Sepwﬁg}% o()Itmeﬁf'Etr g%;@g? t'ﬂ‘agft]lc é'?%t\éﬂ% e%geé op?(igr%%%ﬁg {herea)f
Exquﬂmymrgzirhﬁnﬁ mchodeding lafesleot linSitedrtd €ings, Cb(;m@/cé’&:ﬁ Sactepiaghiyuses,
. i.npjurio or potentjally injurious condition to a

virgifhifirug ke Oteogs: B BINQRIASIAS; PYodRZoasRsLedcs hAr e aplAgi: or
con@iﬁeﬂﬁ‘n@ EerfHfS G483 ?&etl'l&félaﬂg %om?i?gltl@ﬁseof'mé Plle§éﬂt uRL1s&e can be

early leat spot {Mycosphaerella arachid , eyespot,
utiliZad en iaypdarg pfilicted ovitherne arinatevljseases, dvlas b pihgveptatine tregafent to a

riumsecalis, Sclerotinia
pl”ﬁ&’lc’t?%ﬁqﬁﬁ’ﬁr?‘s%&oégﬂ ?nl?ﬁ? fiSP9ET i, Septoria tritici,
[00£%]Pt OTAsasB Qe the! tEiSh splhAtn 1§Hl@énde@&f R&rltd Gny BRMber of the

di'sease, or a conbi nati on t hereof . Exenpl ary organi sns
Kingdem &d@taﬁb @omamlmmferrqdrfp tad recoghigedyhs plausy Yiilesiot intended as a

TN A AT S T —

agn@ﬁltlﬁe,lﬁgr@raim@mﬁd hdreic@afre sgdeees®ichas raa6d 260 Wﬁlﬁ&é% flowering
of the present disclosure can be utilized on pl ant

plargs s GREECRIaISTEPES Suitrberey-cindawb diparing trges and “bushes, timber
ot afflicted wth
Speaﬁss\éﬁfésagr%ﬁ%ﬁrléseﬁ{dgggés é)tr gd]'chg?Z%]%l&gs] used herein, the
[002%r m ‘Asluaed heres, thettermbetighmlnﬂé’aind ‘(agﬁavyltm‘elﬁbeﬁ refér ﬁoh;@ops
[ m Pl ant ae, nmonl galerre r&@ nd recogni zed

Cu“g"ép% S, O FLel AR eHen rekensthgeeof, specifically,
the &méﬁélﬁjrdré’ "4 %IltHﬁ’(téldQO AAite, BMSIS BBE it LOnYALRYS, agronomy

di seases i ncl ude
and forestry.

[0030] As used herein, the term “antimicrobial agent” is a substance capable of eliciting
an antimicrobial effect, such as, for example, bacteriostatic, bacteriocidal, virucidal,
virustatic, fungicidal or fungistatic.

[0031] As briefly introduced above, the present invention provides a method and
composition that can be useful in, for example, treating, reducing the severity of, and/or

preventing one or more diseases of a plant. The methods, in various aspects, comprise
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agriculture, agronomy and horticul ture species such as

grasses and groundcovers, flowering plants and
woewameatal s, shrubs, fruit- berry- and nut- bEEI/USZPO08/079946

trees and bushes, tlnber speci es, grains, vegetables
treaging atnlb@rwqth @d@mpwgtl@pmwmg @D@Q}ilhaérousre dittiater €fhe, specific

rlcu tur r.icul.t u
mefrge bE s meR AL raniPlner it o df Sppess Bpic Rilications
an&%ﬁ@m&nﬁ@d@ﬂkmﬁ@mblnatlons thereof. Specifically, the
term"agriculture” is intended to include, but is not
tmted to, horticulture, agronony and forestry.
30] I
00 R AL R GR cABhER SUAR pive BTt one o
mom‘ dl&@lﬁ¢s Sﬁmﬂﬂalats Tlfeqﬂam»ﬁﬂml mesehaﬂitdoéws tat becany plant capable of
: vi ruci dal, virust gi cidal or
beip, FapOTE s dieasad ) Fradohs EnegS: e pbint b aamicofiga! crop or
oth& (ﬁﬁﬁﬂted %l ﬁ'tl@ﬁlcﬂftﬁl\éﬂ g2ied, ek BO FoARAnEMRAD dn¥ital plant, or 2
that can be useful in, for exanplé, treating, red u0|ng
combmatmﬁépnepiz Infa Sp@nl@/C@Spqﬁ dheplaniig acnep. dixemplary crops can

di se ases of a The hods s aspects
confishE 3G a8, ecfodt, Bhs S, it Prniob S e BRpes hgps. muts
orngnkMmels, shaAUel! PEIRS fitith, ftﬁeesTﬂ@e sRAR IS, %@B@H?lgsst&{e fruits, sugar

treatnent can vary and can conprise, in various

beetss padtogvers, dos, éqticad pipits.cuarfi mggtablﬂa/ o vayioueether crops. Other

sent. di scl.osure is
exerﬁ’g’%‘? g)%#so&?lhco T f %eg%éﬁz O]éVn glp Pas w CAHST S A0G £ RpRReIPS-
[0083)r e dn Sﬁass;&ct()fheaplmtamﬁ vasthRr plaﬁf} br ahcldbphyae a0 lignified
di scl gsure can be any plant capable of being afflicted

tissygsifRr thegoaduadion of HV"\‘)%Yr Pysntasige phetosymbeti praductaninsamother
aspét, tﬁggﬂﬂﬁwatcﬂf 2k aLhpP 8ot her cul tivated plant, a

hor t tural species, such as, for exanple, an
[0034]namdmtyetl anpiten aspeoir the antiof that present disclegfre khowdd be capable of

eC|f|c t.he plant is a cro Exenpl ary cro
wit i SArPach IR eRREEsiodn e pdhitian qiithe prescat g losure
’Wﬂmﬁﬁgubﬁﬁﬁkpﬂym®|eld beans, grapes, hops, nuts
ornament al s, peanuts, pone fruits, potatoes, rice,

[0033a/ | T pug aspects Biptpdanrisan be afflicted withone sugumre Bisersss. In another
et abl.es, and

o LU b R S K 8 e

diseasd¥iind Ske methiods of 1he\Wwedsentifdl sk ScandRNist&fox exditéhle, to prevent
0033] In one aspect, the plant is a

ynosper.nms %
andg’éﬁq}lcﬁlthed?rﬁ %bﬂlWrOftarf&Eﬁ%éﬁP?f?e having lignified
ti ssues for the conduction of water, nutrients, and
phot osynt heti c products hi anot her aspect, t he pl ant
DISFX$E a vascul ar tissue. [0034] hi yet another aspect,
e pla t of the present disclosure should be capabl e,
lﬂ(’%ﬁ ’ frleep ﬁle@a%@%fcqwﬁuﬁe ¢iRdico Il EHI98S asRectSpatyHigjurious or

potGRERP R hAAR Bhdfiid 185 PR thaflsSGL QAL for example, a bacterium, a

fungus a virus or other disease causing organism. Illustrative plants disease can include, in

various aspects, leaf spot (Mycosphaerella arachidis), eyespot, Fusarium spp., powdery
mildew, net blotch, phoma leaf spot, Rhynchosporium secalis, blight, Sclerotinia
sclerotiorum, Sclerotium rolfsii, Septoria tritici, Septoria nodorum, rust, tan spot, parasitic
root disease, Alternaria spp., Cercospora spp., Colletotrichum spp., Mycosphaerella spp.,

Pyricularia spp., Rhizoctonia solani, Septoria spp., Venturia spp.or a combination thereof,
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wi t hout substantial injury. [0035] In one aspect, the
pl ant can be afflicted with one or nore diseases. In
waembhesseaspect, the plant can be free from orPCT/US2008/079946
substantially free fromaffliction wth one or nore )
Thigilistisges mmmi%d teberearnprgbensive; prely pllestietive. dinscheragpests ghe disease
e f t and/ or reduce the
Canﬁf’r o%é’b%le %{or? é%ggeg Ak REYER 2 CERse [0036] A
[00d7Eeada oat aﬁ;haet prdiseasd oftths presait déscamrelie at lbdilst‘paﬂtﬂaﬂy 8aused by an

aspects, an uri ous or entially injurious
org%lﬁlalr t%ﬁlnl%ygréﬂnéﬁms lpﬁa@eﬁ%ﬂ g ok Hkigd tq gb PeMyreies, Hacteria,
t
LV L P B o bonle g AR e B Ahereor
The/methods aed peopasitidnsaff tepotsepiMiiscspiraearebd mtﬂazedmlni aablm)t

e ot,, Fusar pum , powdery m | dew, net bl ot
susERERE e f D BLT IR PHEHE RS P BEESET o6 2 pPFgRiatve treatment to
a plaat SStQUl0ted voigh SiyOdcWriidre didete! [tq@hétqlet:&shn SEPHRLL B be
tritici, Septoria nodorum rust, tan spot, para3| e

afflichest with ealispase (ol ieauhigeted te pagd attag@ thedwpefits oﬁpjp present invention.

Col l etotrichum spp., Mcosphaerella spp., Pyricularia

spp., Rhizoctonia solani, Septoria spp., Venturia
COMPOSITEONONMDI nation thereof.This list is not intended

to be conprehensive, only illustrative. In other
[0038]yectIhe Cpﬁé’oéllfﬂ% 8 @edaeﬁestedlafﬂys%ﬁ @ompnmrle varigessaspects, silver

dlhfirgkér?&hlc%% td Sﬁﬁpﬁgrl:l n, r}}so&g ﬂ%@ ?qu ﬁﬁ%?g hg/drogen

sent osure eas cause

mtrﬂﬁ” wfg:& no gha mEbeenﬂB lhaviyig m%&hﬁéw fd>rﬂﬁilaJAgC6}H+®7, alogg Math
imted to fungji, qomycetes, bacteria, viruses

dervﬁ?l‘éqS&Bereef wb%rem aeinglp sUVRTSAtion Istassasiatedsyil 2 ciffase apign, The
dls<955ut99 [E0i1RAhtRARSd fot@fvglolfeiaté@@o SRS F?Q%S&QW fe{cg[%‘ fierein and

he present disclosure can be utl on a
the presensplischdsarg io nobintended tabd lindtd th avytdpecifie fammulrmr &ilver

.. di sease r as a.preventative tr amant

aingrBEE Faic s B SRR/ OHES Y it Pedtigepatefa Popget

miché¥e8Sindlutting®Mactrip] RRLi 4rd W@sad. flicted with a disease
to be subjected to and attain the benefits of the

[003%]e s e A onergapRet, the.commomitisn pf N I{rmeqlscﬂh@r@ eorpDEsesisgver
dlh)gc{ro é&} cilth@S %te sﬁb&cdl%?dﬂ%gen c ? TBe %ﬁoﬁuc %rfr o %n)éﬁetable

sil'ver dih erme

methedi ehnone%pekﬁﬁlﬂe hﬂvaldﬂ;ydtr@nto@trm s bevsriodalddayfesr @a Blectrolytic
citrate" refers to t.he nol ecul e having the chem cal
progess-nill 2hoplprasprst hesibysy dilydrosee Fitspta qavé@ Prpriiced from a non-

1 Riftofessi Ngl e silver cation is associated with a

eeégél%?}Ftat eoan|§on The di sclosure is also intended to

[004@ver Im elspeosiic axpnwometsnluelsdmmro spedirite daprloyfuseddiytat deast partially
her.ei n agg t he esent.?lsclosure i S not |nten ed to

ImpRISIg AP CLEGITPLS SHPPTATIRE SIFCE K AR ARUFOUSPIeCHERLY i SR{ion gemprising
citrieiabl@UI8 JABasRRE rt‘h@él@&fblfﬂ@ sBRYiBn RBpAES QR ARE 2¥id! ¥n another

agal nst a vari ety of
aspect, the electrolyte solution can comprise one or more electrolytes in addition to, or

instead of, citric acid. After at least partially immersing the electrode, an electrolytic
potential can be applied, generating silver ions in the solution. While not wishing to be
bound by theory, a silver ion can associate with and be at least partially stabilized by a citric
acid molecule in solution. Such as association can produce silver dihydrogen citrate. In
one aspect, the method for preparing a silver dihydrogen citrate can be the same or similar

to that described in U.S. Patent Nos. 6,197,814, 6,583,176, 6,890,953, and/or 7,261,905,
8



10

15

20

25

30

m crobes, including bacteria, fungi and viruses.

[0039] In one aspect, the conposition of the present
wale@eliesey e conpri ses silver di hydrogen citrat BCT/Tkm08/079946
silver dihydrogen citrate can be produced fromany '
whighiareherebyrgicamgratedbyp rriergasaiattheir erdirely| forthe pumpge oféisclosing

| . he.pro r n electrolytic process.
meﬁlﬁhéﬁggﬁ)ﬁ%%%ggglelg%, d}#ﬁgg%e{nl C\?lg%t@'di hydrogen citrate can
[00d®] pr ddwaedsgecymsiveraiedtede rsukly b axa fiodecis ait 1ehQQHOYt 999% pure
a_specific aspect, the silver dihydrogen citrate is
Agp %a@e&aﬁpsytsahoth éa%({e 394 cpthgde gre; q&#éﬁtsq RYt Hho6IEE Agddn yet other
Lo . . : e
D e o R A R K 0o e Ae
In stidll athérmspexdsypind wEdy afjasibvus etictrode cadhedess! tharaatatuh 89.9% pure Ag,

prof P St s et (e FAPALIAN Brotetg sToft GREPRERT e, Th sl other
aspBéth,[th€ aRsdednay’hd RadSbf A B3Rbr fiRty bRheYtal SIRE BA BPthhR fhe cathode.

el ectrode, an electrolytic potential can be applied,
In qreraepest.i apteitial differenss oif abeuid 240 b0 vbbncanie dpplindbetween the

iLshing,to be bound b he silyer io a
anoffe 334 bk, M NG ereat AR vfuben ity HeehiPfes aperspy o
silvar foint(Aigl) e bt reRh&dUh® the a?@oué sdlitionSeedh A&Sfor example, citric acid.
associ ation can produce silver dih%grogen citrate hi

[0042)e asibide notiwishingimbeibewnd by thpetyi thg gaeaigr|theeoncentration of citric

AR SR A SO0 54T By
soh_ﬁidﬁQ BoB&3mpde)dWhile iThaGikeR @lfiqwm i:hahit ag @sbi@leelby)btain a silver ion
Cong 08 Do e R MO BT iSRS WO Dt

conBéROARY SPAgf %:oﬁ]l%ﬁ be bgﬁi:%eg edsﬁlgqg%elafo‘i’x%gﬁtrat' nS bt %flg{cg%%id, whereas

el ect r ode, u as an a I's at | east about
higlperrcenggptrationsoarh ebtaamspleatsing Highdr cancaléatots afaithiodeidarleis thus

at . | east out 99. 9% re.Ag.. hi yet other aspects, . . )
posShleS AR Ee bre i BE G ool sncenugion aghe Bosp Ry piic acid
by, At Xamph, 9999 1B atofEt of ditriRtakld in QBRI GbRitioh, 81 example up
purity of a’silver el ectrode can be | ess than about

to theymenimym solpbilityphniirifeasid Wavaten dt i ldkewissdwssibledapdivisethe final
i L oIS}l L YE NI AR50 G e by i

pot@itehdiffeadncs iahd/er theAgjrehthBow bleveen thadestrolis, @5 &eHSB &Ed length of
a _potential difference of about 12 to 50 volts can be

time gt they olfagsiserphisrbtodhe slectaprtes el dbry, argmepassy tathe electrolyte. It

I t { : r -
o SDic A BN b LT i
rangeodfisiivendihgdroperasijrafecindx aitpt ecidcastthe timdts iofl any R@&d1 of preparing
Mhi Le not wishing to be bound by theory, the greater

a sibvepByiosr Fﬁr@reo%na@%_ %Pﬁp@naemu?mggm?s thf Pukifyept each

e n - .
conf 18 ORIEED AL, hySldt, i 3R
therbelen shown that it is possible to obtain a silver ion

i 0, i 0,

[OOég.ﬁ ? ? Iei'ﬁ él?(%tfaeorgagﬁc{ﬁt,iaagq%%?ag{ﬁél}? é% -lfiolnnor% 1’%19(6/& go %eezr%l@stem can be

utilized, provided that the sufficient conductivity and solubility exist to maintain an at least

partially stable solution of silver dihydrogen citrate. In yet another aspect, the solution can
comprise an excess of citric acid to, for example, further stabilize and buffer any produced
silver dihydrogen citrate. In various aspects, the solution can comprise from 0 to about 40

wt.% of an electrolyte, such as, for example, citric acid, for example, about 0, 0.5, 1, 1.5, 2,

9
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concentrations of Ag+ ion can be obtained using | ower

concentrations of citric acid, whereas higher
w@engass4sat i ons are obtai nabl e usi ng hi gher PCT/US2008/079946

concentrations of citric acid. It is thus possible to
2.5a8j 54, 8i9e Supped, 4.3.mM, 7.508, 8.5, 913,16y 13,34, bipri8e2,2as 24126, 28,

S RIS R S S R R A R

thai @501@)5&*}13%%ﬂ¢nnmﬁhﬁ>rréﬁxrhp1éna&@ksbé 7, 8Y9,aD, £2,t14i €6, 18, 20, 22,
acid in water. is |likew se p033|ble to adjust t he

24, 26088, 38 Pt ﬁ@rﬁ&z ent@mt.Peitor greaian thaneabagukbws Yoot alirie acid, for
, t u p I v n €,490 a
exa%ﬁ%l? eal})g%cle()o é% q 4h IH I’ZQUiir,neZEnlt (1?)28 ?(%)3? 94 tS% %2? o‘r%%t } citric
aci@l Bcyet odes aspkstsy\lhle |sola&oﬁ ben teanpride leds thanrm)ohhﬁfwt ©heér much greater
voltage is applied to the electrodes while they are

thar, 3bRid dff WiororcHEC @fidetdohg peesentidisglesyreds at wbnded tnbg limited to
any PSRN GG 4 SHnPSHEBioh S Anﬁg%r{ %rgbﬁlﬁ & tef%clg@l%t such as, for example

articular concentration ra st lver
citrii dcidg tcen he gresentciuting praiuiction afssﬂvbedlhydnogm era&m;nd/or can be
re arin a sjilver dih n.citrate can
adJ\lﬁé?c{)ﬂ%l U SUpssavet go > siichipRa USHPRL(S) a8 fo BRuain a
pre@QERANEN feve PITRIAEE 1RO IS Hht & at le%kte&}t'ieﬁ Ydoftrol the stab111t¥ of any
concentration, tenperature, or conbrnation thereo
silvpodihggrogen @M@tdmpdla@pect a non-aqueous solution or a

xed -sol vent st can be i zed,. provi ded .t hat :

00 TR B T B B errery Skt b thd iy Ry sgal dym suiable
for 1% 1|ﬁttﬁd> PardduisdhethO@RIf tiRApresadt invehliah| B oAbl 4PBctdfthe composition

silver dihydrogen citrate hi yet another aspect, the
can§9mn§@ﬁ SpAb. & 9Rph Rdiduih a @reegsedfa wlids § powdérda sespengen, a

I r [
P A0 35 L e BB s

aqus@isbﬁ)imnbnc ém an@ihﬁfaspﬁ:t,f the Ublﬁpbﬂtl@béﬁlﬁpﬂh@s wsolid. off ﬁ)ﬂ example, the

el ectrol yte, suc for a citric acid,
congy(')é ngo e 1d@sq§;h alsohg gpg)dgcedgby @y5su1tgble ‘pr@:ess In one

aspgbt ad eﬁectﬁ;(l)yt@aﬁy p?odch@soléhorﬁof@dvgr dlﬁ%(ﬁogélrpcltr%% and %ltﬂﬁ acid can

be dmted%ldlolr silgected d) fcbmexamlpkr a&pm: thsz;mg precess kaidbteim acsohid material.
rise eat er than about % qf cjtric for
In o QR P Bl oriposigon san gomgriseraragdle. The Spegitfeighingg Sy
portZeh ofthe cé@podifion 8Bthe g?esel%ddlsﬁ&ure?&m Vaty, ‘Jigpé‘i‘fdm/@ upn such factors
greater than about 1 % of citric acid, for
as thegipica! thirenmpargnts]goncenfratipg of tach czjmpozgnt 2uy ingded 8pplication
34, 36, 38, or 40 wt.%citric acid. In yet

of tl§ % n%pdsmon

aspects, the solution can conprise |less than

[00493;0 ut Ibomd as%ﬁa@cr theempgsitah & inttheformbatlightt. W VAo hd ﬁdp%cts the
acid, and t resent disclosure is not Intended to be

liquid ysiaguepussng ﬁympasfts| SéIMPfafilh}{dr@g‘?IbClH@fﬁdW@t@h optionally and citnc acid
and)%!r %ﬁ{ér Wéﬂgt)lu%ie & S; stut%h 3§ %peﬁﬁi é %Edttse é@iﬁgl e(fectrolytes
p r esen uring

I'C acl Poude
foarﬁlﬂg\@ﬁntd; Procssime raldsi italallﬁera,mﬂjhafm@ﬁiﬂs bﬁd/&fid:dlﬁlblﬁdlons thereof.

neous wi.t h and/ or subsequent to such
lﬂﬂ‘fﬁlodu e sompagtion of e pErptaliv WU SHAPEPA Herpnirsipe 2 nop-

aqu@dd%‘ifhﬁ@ ¥ Angl Jlf‘ﬂﬁse aatng} E@&h Heubils %d%%‘ilrag]tjg‘ge‘.gﬁ.ephase,

stability of any silver ydrogen citrate pro
provided that the composition is suitable for use in delivering a silver dihydrogen citrate to

a plant in accordance with the various aspects described herein.
[0047] In various aspects, the composition can be a dispersion, such as an emulsion

(liquid in liquid dispersion), colloidal suspension (solid in liquid dispersion), foam (air in

10



10

15

20

25

30

[ 0044] The conposition of the present disclosure can
be in any physical formsuitable for use in the
wo 20000u=6et hods of the present invention. |n REIN/US088/079946
aspects, the conposition can conprise a spray, a foam
fluid sppemision), acrosst @iquia ineir, dispessadn) detc.alpatheteaspeds, the silver
. suspensi on, . a anul e, or a conbinatjon thereof..ln a
ain G B 8 02 WuS afblssle SRS CEID PP b Corinugupbase ofa
fluig@ligpletsith. Fot exBobIS in AGRAS hspebREthe QPG HillydbeaUMPAtE $85 form a
a solid. If, for exanple, the conposition conprises a
congignpyp watgephase obpy eilunnyatea eppudtemn edhilshedispersad eibplase can

) 1 [EVAl 0 )
oSS or bibrE AR ASRER cibie BB AR XopBOHUGEBe beneficial
to inelnddat ldast ede apiibmat eraulsjfet tecktdin, fof exangearddsictsaf the dispersed

. freeze-dryin rocess tQ obtain a solid nmaterial. In
oil phase ﬁ@Pg’aé“ﬁB%ﬂgd t“hgl_ec,CSﬂ%Quﬁ MG PRASEe o nprise a
[0098PNUITR vadb&s %B@&é,fth&cgﬂﬁdﬁtg{nscgpﬁe R8MmbirRA vAfh §d¥r more gelling

conposition of the present osure can vary,
agedspsurhian @ wasersodubddpélanien rcsosankedepolyanary Block capgodymer or a mixture
C onent concentration f each conmponent, and
of RofYIBRTae Byt POE SHATRIC Gt 4l EelimEEcr G Do iiommoung canable of
forAfReLdross- Mk AGARAR kit a WatdrRolvBf. fIROHE Bdpedt, il idthydtdken
_various aspects, the liquid is aqueous and conprises
citrafe|ané waghriepn fidltbe intérstices of suedtzematrizptapanding oattice degree of
o6 s AR B e SR TGh b BT et e
rest188@ b1 oAGRBILIDN chih BHRSHETIEistng$ rangldrdrh 26F - flowing but vi
aﬁ?%n-goxi ggﬁt s, and/ or, conbi nat ?orﬁ% r%ﬁ%r eof . [0046 %h‘élscous

liquady ip 8 discpunileid, toreseptisolids to @i solifl 06 yringdwrdnsss.-onal | y
conpri se a nonaqueous phase, such as an oil -phase,
and/ or both an aqueous and a non-aqueous phase,

OTHER GGMPROSETION COVMPONEN®S is suitable for use in

livering a si.lver dihydrogen citrate to a plant in
100481, o 42 EBmRPEHOR AEh rogtslonbis o nEslye ReF of Fuore
addgt%ﬂﬂonﬁﬁbn\éﬁ{s! %@n@%@&g ﬁlelc'bﬁ'l%ogiﬁlgﬁ e &drﬁﬁ}isl‘\e?ﬁuatlggitﬁmal acid,

i spersion, such as an enmulsion (liquid in q
suclyps perr eaoiple, acefid asid abcosbis peids aspart{osasid, ditiin a¢idggliycolic acid, lactic

.fdi spersion), foam (aLr.influid s ensi on aer 0so .
acich RAGTE Fetarh® BB e RS ER BP ol et phjgroaceric
acids dl-¥teifle, I @y QRN pfopidndd &id,isubeinRiacMebr 4 B6mbRaASHERHS L, Tn

organic acid) can forma continuous phase of a fluid
anothies pwest, ah acifio pessgifisian comprisaencurgners pétsr acids kpown in the art
L ver. di n..cli.rate can.forma continuous water..
and o Xy YO S el B o B e e PagiEplonat

acidgithat RB@BE pERENtCAEHN 16 £:€ pAMRllP LoPAteblVEVith lat ia8H 1@idFIR: other
conponents. In such an aspect, 1t can be beneficial to
comprpenfy ef the compesitign andpr theplant &nbe Geatedsyvith the eampasition. In

t : i i . .
o R on AR (s S0 RERLOA LIRS oy
combinatioh otith, as pelidusof, deothangiadiolyte and/anadié conbi ned

.th one or nore gelling agents, such as a_water
(0044 bff;sarwéhrl%évéctg%g@m’ww GHIepRrerise gt additiongh spyapesent, such
as, 1OF eRarfpIX! 4/tfbilizer, an antioxidant, a propellant, a surfactant, an emulsifier, a
processing aid, a rheological aid, or a combination thereof.
[0051] In another aspect, the composition can comprise silver dihydrogen citrate alone

or, in various aspects, can comprise one or more other antimicrobials and/or biocides.
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of polymers, to form for exanple, a gel. A gelling
agent can be a conpound capable of formng a
W(arz(msmﬂmsnked matrix within a water sol vent. |PCDO82008/079946
ect, silver dihydrogen citrate and water can fil
[005 i JopEeuCIspeYs, astiphcrabigbpreparations sen b peereredittyecontacting

055y R B S B i on

or igete athdIpotivé oine dubdiaices BsigPOst@han eyeth@Rgprogided aiat such
us..liquid, a.viscous fluid,

me&hsggd‘fé lg%vg(&gysb Utaf¥%? filgélailmbcr%blakﬂg\d?ﬂrﬁ@o%%al aRiddYy ol@nyore or
mofd M Bl LB NRENEN Hhd IREPhinT BdaEPBMRAR) L1 on Of the

present di sclosure SO cofipri'se one or nore
[00&30di t |Iﬁmat onﬁomrnmemdéltlohai aphimiaebrt ind/oteocderpgesits dropresent in
can co addit aci.d, such f.or.
the SEBPFORGILI B ‘B o B N RE STy e s rei p FlognEuishd fiom
the dptihal @tﬁé@ %ﬁlﬁl(ﬁ@dl&il and A% bidei @t hgbntdWhich ndfi v ad'J@Ji RIhe
acid, tartaric acid, cis-cyclohéxane dicarboxylic

conapsisitions h oy astavie @irectic fhe, cotfiposijien earneommsecsy@tonr mwre known and/or

corfh R S BHEEUD S %L s BBl P e an
algiclipimsisicideghRterivites fidightde, geindisidkNa@nBide orta @nifation thereof. In
and/ or a derivative of any acid recited herein hi one

an AWy agRfrt ShRCURPaRian REPTIPESAR JAF@aTyt aramoriym sadt. Other
antiffi&RBIA aﬁ&/glf ﬁ%ﬁf enRAHd h‘?c;v!/ﬁ’ arfcpgﬂ%aéf' SE llelg\ghn% %% ?{)lillg rr]eadﬂy

east one o e otnher conponen
seleahaid mddmdsmll phtémicrétaladiar 6&10&1111 agdrit td tuglizednpiesddnsositivn.

any. .one or re of the additional
[00 ‘ﬁ'o efrhsgﬂ@ﬁumre%ﬁ%%mn%rr@?iagws haheAn e bactgiietatic,
bac%hobﬂ]ai hatciahe, vﬁ’ﬁéfat@é 'ﬁ%{gl&hﬁ%r %§tﬁ1%ﬁfesaﬁkgtn les of

I'n anot her aspect osition can co
addgrpnabatitimioredfial @gapsﬂehta}n l:mmhplasqd ihomriexsaspkets ofithe present
t abi an .ant i oxi el]a ! . )
cisqifrinelife: PaRodmoR e of R 2B8lef§7RTE Osopirox RTM
imefHigiRe I8l H pdatoif (prd@mtrmt ion thereof. [0051] hi

anot her aspect, the nposi ti on can conprise silver

Me@wh;}ahqr@@@thl@phn@teén@hmﬂyazohnﬁn@ gx4tbernsCasip BV s Sodigm Sulfite;
Sod AR B o TR LU AT SR B3 AR e (ot

I1. RﬁMp,aBatzlybA&othan 2kBromoeD«mtﬁﬂ)r&paneQrﬁ aiol (m@napkﬁiZR)TM ) Formalin
il ver dihydrogen citrate (and oBtlonaI

(forid s 4536 IR RProRGB P T bR BiodP ol A & 10 RAM ae hipeoheptamide:

t r
eSS IR O HRBIRA TP St o
TekaiMerrﬂ"ﬁVIObGdlltalahtéhyde Bitromdai-naet 1,9idigxant (BropidoxeR DVL);

Ty S S
Hyﬁgﬂrﬁétﬁﬂ%lycﬁ{htté {Sustoeil & RENEY,; Q"’olﬁh&ﬁc‘n@ﬁB?g@lm Ox&ofidine (Nuosept

resent”in the COITpOSItIOﬂ the term "si
C. Mydﬁm@hm@n@,anmersalaleqlslembhm iAdgohioy, (psan; E@dnrphmdnesm

D1clgr g?rﬁhtghe Cﬁ‘ﬁ?‘rlbﬁﬁxr/\ob g}lg%{%l ne{ulaa{{]? ﬁ-iﬁogenate%qgjpﬁenyl?b ers; %l 4,4'-
trichloro-2'-hydroxy-diphenyl ether (Triclosan.RTM.. or TCS); 2,2'-dihydroxy-5,5'-
dibromo-diphenyl ether; Phenolic Compounds; Phenol; 2-Methyl Phenol; 3-Methyl Phenol;
4-Methyl Phenol; 4-Ethyl Phenol; 2,4-Dimethyl Phenol; 2,5-Dimethyl Phenol; 3,4-
Dimethyl Phenol; 2,6-Dimethyl Phenol; 4-n-Propyl Phenol,; 4-n—Bﬁtyl Phenol; 4-n-Amyl
Phenol; 4-tert-Amyl Phenol; 4-n-Hexyl Phenol; 4-n-Heptyl Phenol; Mono- and Poly-Alkyl
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conpositions. In various aspects, the conposition can
conpri se one or nore known and/or commercially

wa@r@pliegdab®e anti m crobial and/ or bioci dal agentBCT/BE82008/079946
as, for exanple, an al gicide, anebicide, bactericide,

and fpgnaticddalopleanelss pihlospphensilddethy} p-£ hissaphanat iEshyl p-
Chfol?cﬁ%h%ﬁf)l H'Pr@ﬁ%l?(e%lrg{ &SB%}tn}ll 5pt F‘ﬁlo‘f%ﬁgll I&tplyf:}:ia %hlorophenol

ternar y anmon

secaAQMWhp@m&bﬁher&ﬂtdZﬁﬂolﬁkpbp daloraglenbk ndl tidneGhloasshe@dE n-Octyl
Skl|| in Lhe art could readily select an additjona

TPHIP%’PE)M Ghlozerireael; M%@rl@afﬁhlamﬁnqlo’ﬁw 9iGhdorpphenel n-Propyl
o-(ﬁl@%ﬁ?éntoﬁ B {}@ Q%ﬂlor-gpﬁerfylsﬂ: ave 1@ X)hgxﬁﬁ tert-Amyl o-

anti crobla agents at can eriostatic;
Chloagthenolonilfiady] oxChlawphiaio]; n+Hepiyt atCGhiorophemgl;ci- Eadlzytbp-
tati acfivitije Ies of _addjti onal

f
ChigheRel uifeany bieHe T i R eEh SRy b P AUBF P Ys
Chl@%ﬁﬂi@ﬁ& QfP}feﬁﬁeﬂfyﬁﬁ-@TﬁoﬁhﬁéﬁoP%Jpﬁen [é@ﬁﬁ%met})lyl p-Chlorophenol; 3-

Pyrithi ones, 1ncludin e zinc conpl éx
Methyl pﬁlhlgvopﬁaml 3 ﬁffhtmﬂlydi prigtlbsopbéncty@Etitybi3pmethyl p-Chlorophenol;

o PSR AToRDBR' e HapYA Tt Hpreple’s 2 Ethy13 5

dind Qh16kphINA1) 6-s@OBUHIBSHEthY T R ChRASHHERL BSHS-PLdRi-3
1 Ier%lgggzol [ dlpnyl )Urga Gtg?mrml It ng. TMQIb Di azol i di r%? ,>-dimethyl

p- C@}qggpl‘(e@g} reaPiethylmethy )metgﬂrnghlop@pi@n@ll, 6-iso-Propyl-2-ethyl- 3~methy1

TR R
p-ChRabplpinak &- d%ﬂ:&@ctmﬁelh}ﬂ:lpl-@]iﬂcmémh s€hldysinharsol: pe;

Bromgpge@qbw goé{o%;%@%ﬁ@%ﬂg%&n@@ngWmB -Bromophenol; n-

Butfi B}?L?zf)%ggﬁ%ﬁ(ﬁ&% Aﬁ}g@gﬁ%ﬁﬁ% IgﬁAc:hgg rs]{:)o-gnﬂ)l BA83hophenol; n-Hexyl p-

Brogmaphemyl] ﬁh@nmm peBromophgiogryBpiteodicpolStati-Amyl o-Bromophenol; n-

Hep BT p e oSO R e B B oo 2 ek R Renel, 4-

Chﬂﬂi PRESHRYL; hal&hhmd%twieth% pRHOIL 4-CAREAN;5- dlmeglyl pher;/oll 2,4-

Chl or henene3| n; hl or ophene; Chl or but anol

Dichlegtg- étSedlm%hsdglafrml éd4 bﬁﬁ@ﬁypmat%mﬁiyl-zhmo&, 5-Methyl-2-

penb i ef 2 pro By ¥ one O P DBt PRHIRY, -

Chlmemmu:m@mmmaml Hmfmsaylsoﬁoﬁ@bmd clﬂlaﬁmlh da;xwﬂwhyl-
Phenol ; 4- Met Phenol ; 4- Et hyl Phenol ; -Di neth

methans; &esorglngl yt%éq quleéﬁ&GSOl@lIml e tht quorcpn@ln Eihyl \ﬁesorcmol

n- PéﬁgI EF&‘?%H&' %\?Q@Eesoflﬁlﬂolp h- ?HX%I] I;Jég{&ﬂ*gp] =L X%Zﬁé/so%nol n-Heptyl
Re-§dreinol; n-Q@etiyl RletholPhéﬂmiy,l RNEUTOmoE Meﬁﬂlﬂesé‘dckwl @kﬁilzyl
ResBrcggnﬁﬁoékyp;}gﬁtggpﬁ%épo é;gggel%%lgqcm@pgh}b)}wbenzyl Resorcinol;
5- Cﬁrog‘bqtﬁﬂ@e&@kydlﬁh 5 Metl&n% GRS blh &‘;ﬁg}dé%hee)r(lgﬂ Methane; 5-

orophenol sec- | or ophénol;
Brom#@ibﬁhenbmpmnﬂé\dm}nanq; 4CBramo @Jzﬂeladiydmxydjphyﬂlyl Methane;

RS I TR MG I
tricklofIpheidIR PENMiéthPreeis-(@-cRitr /6006 813Bhenol )2 bist AYdroRy-3,5-
dichlorophenyl)sulfide; bis(2-hydroxy-5-chloro-benzyl)sulfide; Benzoic Esters (Parabens);
Methylparaben; Propylparaben; Butylparaben; Ethylparaben; Isopropylparaben;
Isobutylparaben; Benzylparaben; Sodium Methylparaben; Sodium Propylparaben;
Halogenated Carbanilides; 3,4,4"-Trichlorocarbanilides (Triclocarban.RTM. or TCC); 3-
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Chl or ophenol ; n-Hexyl o-Chl orophenol; n-Heptyl
0- Chl or ophenol ; o-Benzyl p- Chl orophenol;

wo@2menssb9 m nmet hyl p- Chl or ophenol ; o- Benzyl - nm PCT/US2008/079946
m di met hyl p- Chl orophenol ; o- Phenyl et hyl

Trifu@ontihyHe alichloroPirbanilide; By3' 4rT matdrptarparihde Kﬂmhehertidine and

s el Ry o el g BESHBbioRoR o el PISERBRR

polp(t@hmémpm guarﬁd@&@dﬁrcﬁwide%eaahm RPMONI or ophenol ;
- Et hyl - I met h - Chl or ophenol

[00§5]5 ec- "ﬁmc}qmgg)sﬁ@pm ip- vgqp@s( aSpeEH omprise non-silver antibacterial metal
salté_ fb?(g(ihﬁ {)/1? E%%%\%F Hﬁ%&ﬂ‘% trape %ugggrg enoﬁo J:an for example, include a salt

of Hmiewd irPEropys 327bf 81;‘1’1& %ﬂat Imy\}arllauéfkﬂe@fﬂzmapm, the composition can
2-sec- Anyl - 3, 5-di net hyl. p- Chl or ghenol
comprpsect S| aFaltyinun, SreininAINC, ol PoRRspHaRbanum, tin, mercury,

. _ }ﬂ y
blslglllg %%hm gt?%ﬁgg{ny s!ca ro?ggﬁ%ﬂ,gq%?h%{)ﬁﬁodymlum, neodymium,
promeBnmmppthmhn eﬁtdmlhmpgﬁbhnmnh eﬁbiu:m, fysProgiyin, holmium, erbium,

Brom) hen .n- B[o ;- Anyl
thufjug, i ﬁ%ﬁe HUZe QL %?ﬁmﬁa ngtﬁﬁrﬁ EWEFI’? the mste) palphas
antﬁqlempﬂ%p@em@cl ohexyl p-Bronophenol; o-Bronmophenol;
tert-Anyl "o-Bronophenol; n- Hexyl o-Bronophenol;

[00A6)PY o@he-cmrmOHtimatChly hlso ogi@mliyh:enmrise onéRprengie dRklatiog pgents.

Exe&n%ﬁfyo 81a§m§ a&?%é?l%ﬁ?hﬁ%n TaIIHEC Ef:?ra?écetl uA Q:Y(i (EHSLFAS) beta-alanine

diaddtrehichy @IE PA Y iphBdphvheenel chitosan, carboxymeth 1 chitosan,
3, 4,5, 6- Terabrono- 2- net hyl - phenol ;

hy: dﬁ@gﬁ@%}ﬁ%fammo F@]@B@%ﬁgy\pxdg nﬁ@lqtmosh@ mjd (%TA) and ethylenediamine
dlstg%frﬁc Q&h n@b%Pﬁénoxyl > opr % ano l B QMM%Lpects a chelating

enoxy et
ageht Gl pmude atigidionad you |smreg1yh¢reﬁfémﬂwheMd fig corabinatich ith silver
dh% i vat.ives; Resorcinol; Mthyl Resorcinol; Ethyl
ihplrogen sifate: ' n- Propyl Resorcinol; n-Butyl Resorcinol;

[0087/AY IEXBE B G afidhic éﬁrﬂé@tﬁﬂﬂs OISR oﬁhlﬁﬁle in Pl gz&te}ﬂ disclj)sure are

Re-sorcinol;  n-Cctyl Resorcinal sor ci nol ;
sulfateénwmgémndcsmﬂ the Bemuyd R Re€i6)- dDﬁGHz--GE@H)I;H €HthyD--SOs-M,

e S b e e ERE
to about@Y @ibrlatdmb) MANIGXY diaRPLBMIL1NREBASEh & anﬁh@r'ﬁﬁm sodlum
2, 4- Di hydr oxy- di phenyl Met hane; 4'-Brono

potezssummrh@@p@uw trmh@my amm,h?afﬁhanmh endmopogbapdamibs; These are
typnéaﬁy ?‘gﬁégélt r%aa n 0(14 cheir']lgl lr“jolﬁlhéﬁ &Hgflw negﬁ %&)0&98 to about 24

carﬁ;jrﬁelt;[iélﬁs)ctb E@frﬁ) F@ladi{o]gmgbh@dﬂﬁ{d) the Bhtssequdny S\18X%)6n 3 Fis monoglyceride
i chl orophenyl )sul fide;
witly pulfur trigwiflex puzxamplsof asuHpip reonoelyserideas sedine Est er s

Cocéﬁ@ﬁ?%g&}%ies yl par aben; Propyl par aben;

thyl par aben; | sopropyl par aben;
[0058obuOthgraxainpiery Beinaiy|spefacther incBaidi clefid\Ril foyihfeabathe form

Rs 50 M GBI b AR B Al P JOSIE FrATe FBRet 14 ARFN24 sarbon atoms,
and_[\@:g@ a ﬁteﬂsbfdb@@éa?i@ﬁfsﬂc\d‘l asdanﬂmol‘ﬁ'uﬁf| LiRm3 %&Qﬁﬁdﬂl g‘ﬁa esium,

Tri chl orocarbanilide; Chl drohexi di ne an
tne@agtplam@md@tha@phlmngarei mnmoaﬂhdmpthrmuhlﬁes@e}mpmmds eambe:

procﬂ?ceg by tﬁgg(u%on hon of alpha.-olefins by, for example, means of uncomplexed sulfur
trioxide, followed by neutralization of the acid reaction mixture in conditions such that any

sulfones which have been formed in the reaction are hydrolyzed to give the corresponding
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pol y( hexanet hyl enebi guani de) hydrochl ori de
(Cosnocil . RTM ). [0055] The conposition can, in
WO 20000u86Aspect s, conpri se non-silver anti bacteei/ak2008/079946
nmetal salts in addition to silver dihydrogen citrate.
hydsorchalirrat i foabts. demexatnple efkasfosated otdfunde sedivml 14616 alpha.-olefin
tal in groups 3b-7b, 8 and 3a-5a. In various
sulrrég%

i fic aspects, the conposition can conprise a salt

[0089] al urlerdaffipositios @ Ypfionall Curtiekd kempfiSPaeidditichal pdidonating
tin, nmercury, bisnmuth, selenium_ strontium scandiu

agept &erg-uaﬁidec@/m@m%@s aish gy 1o ermplecdyiciagid, WhicknseHicambe
. 3 Sobl i Corb i
conf MR PRGN UL ] U R e con

presspnty ot duiablelvenemtratibig iseck ke foreixampkalfibmhé®ut 0.1% to about 10%;
antinmcrobial properties. [0056] The conposition can
frorgjagguidhe YedRAPPY &erhiriTase abe 1ot lch%?Pét SHebases °8 tﬂ@@ﬁtgélt of the
iy o ¢ . . _
congRBITRLT oY BB Hing Bl 00! dMFLERPa Lot B Pt Sohilc acid, 2
polymEBET A)id, phospiiceoiyet hylixtotd thesah, Swhradditipmelt drginic proton

o R L LTI SR SRR o o
by SHdBMES bbWjGoRE bakeloP 1R dPRY adld @n@@%ffﬁ[engaﬁo;ﬁge@@a- sepdrate acid

various aspects, a chelating agent can provid
(forsxampilothg lafasemeytianed iosganec asid)dbatss sieng anough (ire. has a low enough

ination.wth silyv di.hydrogen.citrate. [0Q57
pRAHIhAER ik uctisi o blifREhRRRR thid SRisPme s efhmepgs. the
profnaRatingdidmt ofidn@ise ashinbal ecld i egll ieefehgsusdfissobRted in the
formula R12-COQ CH 2-C(OH)H CH 2-O0 SO 3-M wherein Rl
neat oraPesHiQR A&y voren e serapesitian isigilated Wiupng vaghiBe and Haging. These
pof g R AT B0 Bk 00 b 30y o
[000@)t as $n wagiousegpEsd, amaqbgoue phase@ha womprise fatdxampleaom igredient

R N T T
exaﬁﬁ@é"éth&c;l,‘{sgg@#‘&no ,‘br@@’l&%l}gBE BB )cetif) efﬂ?ﬁ&leaglwcilh?ﬂslylene glycol

nonogl ycer i and the 'subSequent” sul fation ©
mommtlydéther eihybeneighicobmohobutylethox ipdenylone giyeplosonfetiylether,

profylpdCol TBORRIS A st BiohBiehf PO LRSS S S biene elveol
mondiéthgiethel;efidthylehd bbatesndethylldiBer @kihyRind $G#oMnonobutylether and
wherelin R13 is a nono-ol efin having fromabout 12 to

simggoprodpeis)s a lower hemeleg ofandlenhiods @uelpasethanel, ssipsonsan], d -

. . [ SOk ot assj,u Magnes) um . . .
cip R R et 0 i o BR RS i RenBR ARty o
dioxiiestura RO Hekies; palfyb@cna&m @€ deldyativbethsrdof PRk @iplOhyaluronic

.al pha.-olefins by, for exanple, neans of unconpl exed
acid; gppthan gum, hydroxypropylmethylcellulose); polyacrylate, or a combination thereof.

[0061] In various aspects, the composition can optionally comprise an antibacterial
enhancing agent, such as, for example, a polymerizable monomer, a polymer or mixture of
two or more polymers such as: oligomers, homopolymers, copolymers of two or more
monomers, ionomers, block copolymers, graft polymers, cross-linked polymers and
copolymers, and the like. An antibacterial enhancing agent, if present, can be: natural or
synthetic; water soluble or swellable (hydratable, hydrogel forming); and can have an

average molecular weight of about 100 to about 5,000,000.
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trioxide, followed by neutralization of the acid
reaction mxture in conditions such that any sul fones
wobkioghsdaeve been forned in the reaction are hyPeDUyHe%079946
to give the correspondi nghydr oxyal kanesul fonate. An
[0063(]arrp |Ie otifer as;matsf theabagositief can ostionally uasmﬁiigb’ dakfr more nutrients,

..aI a..; ol syl f onat e 0059 onpo can
v SRR 9t o Rl SBOHpr Pate AR b QaBr G A Pl B Specitic aspect,
the d6MPb4iNen BEEESMprReS: nutﬁéﬂt ds‘:t‘lcfl LO TPk aR1E f&lﬂ&%@aﬁrd/cfr%ant food,
exanple, citric acid, which itself can Be consi dered

such it dhe: mgﬂvad jofs ¢reatiyegreny/or preventsea discas cauldptiomialbe combmed
n nt can be present in any suitable
wie b S B R Rb R s e e,

for exanple, from about 0.1%
to about 1096 from about 0.5%to about 8% or from
about 1% to about 5% (based on the weight of the
MEIJRAQELOF BREAFMENK ot on donating agent. A proton

[OOg@n at "Irlllg BfiMs 3l ;g\”%s&[@ d%EQ,@ﬁ}Je 1n2&%1 us ggag Y @g‘h)n%e contacting a

a mneral aci or a m Xxtur ere
corrqﬁ;dltion*xmaipmrrgémhver dihpdrogertiitiateiwich aglant o, ﬂaalexﬁﬁplaﬂﬁi@(ﬂ reduce
the conposition_jn the acid formor can

directl
the F%V%O%ﬁnfi(aapwge% VG OF T9EE BiseAseRoln PleRe %érqagaergérea e,
con?a'&ﬁn@) Sfcbhiprge Eoﬁé&%’l?%%nﬁt:tnggr the Q@ﬁlﬁBﬁtlgx)? ’vftiitﬁgﬁ?:{rtslon of the plant

exanpl e the af or i oned gani ¢ acl
andgtr systgmenady girqducing thasorapdsitivreintauthh ppidajhroughf the masior any

undi Ss t ed id fromits conjugate base hi sone
mh%ﬁ%&&ﬁhﬁﬁﬁ?“?ﬂ@ BPB{on donati ng agent can conprise a
[006d]Ner 3h vagdud dshevts, Bbhthctipithe 8HMbEsi iy ER afd fh@Eah Resulten killing
neat conposition and/ or Wwhen t he conposition is

andgiricontgelligg onagr mgqﬁlﬁ@asan@srngnmgmgsmsme@@lqﬂtbc severity of a disease

and/?“é)(i2 Ql?eh eegglc ?%e@%er%ﬁ 9%%%(5)?&1{ Crin gegétg(gh%e}/eé o§ pr Vﬁnﬁng and/or

redtmﬂr@ﬂm:prwm&y@amtﬁtermidaseefonﬁl@tﬁoremgfp{m an ingredi ent
an: al cohol, diol or polyol with a | ow nunber

ch

lﬂﬂéﬁl of ;ﬁlé fenesatratiey of awiaseor mqw C@%aw&s iaflgesmposition, such as,
| ce

for %}Fﬁ)ﬁ}gg?,, Q%dlflg(?]lggéq @Ez}o é’a‘ﬁo‘}ar nlé%]l:,lpoe tﬁ% Flgér?]:gﬁc components,

ONoeY
methbd/ obd:oma]:lmmgmeyb&tlyhff rdisepse) pyd p&‘l’ﬁct@hlylﬂﬂlht to be treated. In one aspect,

T A ST
partf@@qe@ﬁé@@ 1%@51%’? dls‘éhﬁtd?ﬁlls%ﬁé (ﬁhylﬁg brgZRRARE Fﬂéﬂp% N&5e partially

di ét hyl ene gl ycol nonobutyl ether and sim
mfmwmdd§$$¥fhanbomenngongmwgm@f an al cohols (such as

1008828 ond R3RE°BE Bigeolefin SR BRARSH el MR Lbposiion
can SdrlgeGdnTaBin @0, (ﬂ)@oogw 9% tHdBost b W& at 88 froRQl. N§ﬁﬁqﬁfﬂ@§b&ﬁ%0 000
or derivatives thereof (for exanple hyaluronic acid,

ppnxéwmmpéwbow}a%ﬁylppé’pwmt%ﬁ ée$,|&,||1@sle’9, 14, 16, 18, 20, 25, 30, 50,
75, P >‘1§6r2’dcﬁ‘t360 R0, ot a o”ﬁ‘bb@’rk 66?3%%@1)*6 Q‘ﬁg#bg?ﬂb 30,000,

vari ous asp e tomposrtion ¢
40 ooonmr S(SGO(Bpprﬁﬂfrbﬂﬁaibb&trﬂ(ﬂbprﬁ ahabui mg,oa@ppm, fcﬁ@ﬁﬁh@&, about 50, 75,

or exa meri zabl e nmononer,
100550 38 510- 59 5. 1306 2500y 56D, 0% 05 20,069 pmirer om about 100
ppr RIBBA! ¥ 056 BpmC Rk ¥HFeSat¥lut 188 186, 38, So0, 500, 800, 1,000, 2,000, or

5,000 ppm. In other aspects, the concentration of silver dihydrogen citrate in the

composition can be less than about 0.05 ppm or greater than about 50,000 ppm, and the
present disclosure is not intended to be limited to any particular concentration range. In one

aspect, the composition can be prepared and contacted with at least a portion of a plant. In
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nononers, iononers, block copolyners, graft polyners,
cross-linked polyners and copol yners, and the |ike. An
waeiwhesater i al enhancing agent, if present, caPCDh®ES2008/079946

natural or synthetic; water soluble or swellable
anothsy @spachihecornpenitinpetanthsrienigyd atanfisicepncemragionnfor example, a

Y
stepidcessalah Ye wosfl, ifseexanple in tixsportinigranéfor handtingeretisced volume

nd/ or aqther_sol ubl e species that can be beneficial to
of the FPaResition. K sufed multe-step pEqess if Heed Sies@urentEiedsetntion can have

o SiFRFRItAEbgRn THlhe Etlcen @R Bny vBfe EMRErei or  grcpter aluc,
provided that theasilVendihpdregemtitraty andding @atienat aompphdntntahd gantbe present,
copbined with a routine treatnent or_feeding. MET
are & %A@ﬁﬁxﬂlyﬁﬁ@%e]f* ‘#ﬂ%teﬂﬁ?%aga%qn’e%egrceg fany suitable
con@bitEAtRRUb LeortdttM8 WifS p ARRAG NantC AR, Sr GRMAE A aBout 0.1
conposi tion conprising silver dihydrogen citrate wth
ppra tphtowt 500 ppicilvexdihydregen ¢itrate, In ethecaspetts, sdised toncentration
f,. angd/.or. prevent one or re, di ses of a plant.
canHede @4 Hrahl 6 in BEE s Her B3 EncieSRFBRn compr | ce
[006TPi Cdh ly¥t SBEH BEEDtS) Bhd dcERIANOS o Ei@%r‘diﬂy‘dré‘gﬁﬁ%mdt@ BarP¥ary
the plant and/or system cal lf?%pl ntr oduci ng the ]
depgpiips on thotperificanethed pdwate efappliggiionhdn pavespedly a gastion of the
. t I . 1 OUS
confictBlonEh B ABbI N kP pishlS: 8 kot GRSt el SrifftieRt]
concasttionite trkatl dnidfeg paevéhios disease.r Shi¢h axgapplieatiun smrc@mprise a more
. di sease causi ng. organi sns, reducing. the severity of a.
highly SERSEAfd SITORATE & Bie shr Amg dtion 04 1o e eg Fabicaign. In
a r
Co D BT 0F M Cone R QR o B A Led S, [ enample
reglo0BEinsT bechcasapanigation eysteh. dviyileoné wishimgtodedmmpd berheory, it is

in e c ositio such as, for exanple, silver .
ool G BRY EicriPlionzFomoRfipn oiapBER R <s dop b geen citrate, when
appHBE@ &l feblaf RIGIONS afl préRhTDE f6Him#iPN RS isehbe i B\RAtdDp1RHt. Thus,
. disease, and particular plant to be treated. In one
it shosibdbe apnreciatgdthah thesnotcedration endiratoaf appligationcafrapemepesition can
iR the. conposition if sufficient to at |east r.tial.l.
vary Bt inG ARG etk spatic B plapfe ftaskd Rl spERin i coditibns
relagddgBdiet)s, or to at |east partially prevent a di sease
fromoccurring or growi ng. [0066] In one aspect, the
[006})hc e e spmpasHen of the Presgntiepesyencas aljodiesa salidy pich as, for

L4 ] [ e oLk % t Q- )
exafiQIE AT PGSR el BT’ QAN BpBY Nt Rionoppuprises a
solidxthapomentrbibatt ofkil®br dilydrogéh @itrafd. vhithid theZsonthos#ionTan Sary
prodgi! tebc apsdint of wtjer by oisen sitatios e o1 Tesgbparially treat
and&R pRAQnt BQisORQ with cBR8cte@kwvitl HAG. PPM from about 50

ppmto about 10,000 ppm for exanple, about 50, 75,
[0069] In one aspect, the composition of the present disclosure can be contacted with at

least a portion of an external surface of a plant. Such a topical application can comprise any
suitable method of contacting at any suitable concentration.

[0070] In various aspects, the composition can be contacted with a plant by spraying,
such as, for example, irrigating, pouring, brushing, other suitable methods or combinations

thereof.
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100, 150, 200, 300, 500, 800, 1,000, 2,000, 5,000,
8, 000, or 10,000 ppm or from about 100 ppmto about
WG 2000483pm for exanple, about 100, 150, 200, BOOUSHOL)79946
800, 1,000, 2,000, or 5,000 ppm hi other aspects, the
lﬂﬂab]nc edf eentacied tf ansgxitsragl mmgrmf@gdﬁntctherp@rteori of th¢rplant contacted
cancrc]) o:' E,'u}(’) Bg}% d)é?he en%ret ?p}? é:)kf%ﬁrftesgnz?r?o S ag;reggsug{eep%%'t?on of the
plamQfanicoinphided réa, bﬁeﬂnl, ﬁmioed pbaticANY l¢adrdria@dhidination thereof. The
concentration rang)'eqtcal one aspect, the conposition can

spegidic RoEiint e Rlaat o dscanipelgd van ﬁlswall.‘/élsg@ndanﬁa@m thednpoef disease
o e R o Pt 2= pfiRPapBet. 4 composition
candenoatictedtveith s pbﬂltonanrﬁ theaatidx mliGppeaw) emtfhoe afionebechope leaves by, for
to or durin act Such a . nultistep process ca
exalpIc, Saraying ot 280t anofet BrEamLTs ARty A tion can b
confRRG WHE a PoFRAUFERE MAxHTRIRer) EEOOMARI dr nfite léafvessw tfor
a multi-step process i1s used,” the concentrated
exagwiles syl maelva silver di hydrogen citrate
nce trat on of an recited. .herei
10078 5+ db GihitasPro S bortifh PRk SPhbSSPT & B s  plant ora
porfibit 68§ ﬁf&lﬂ’oragiwmﬁmat&%mﬁﬁm@fé@@ 15 thAat leas dﬂ&uon of the
present, are stable or relatively stable. | ut ed
COMRNSHEION AR CPE, m‘iofdlltﬁﬁ"e@nt%%Wltb@ PeEijorsefi thepl aet and/or be at least
particul ar plant,
part‘l"aﬁgp?d%fb%#i 119[8 tlflé)é‘paﬁw Yg %tl]%&l opm to about 500

[0073IM silh vee¢ asjjebty dutdhgﬁystenhc appixcahdm of the comppsitidss cartbe performed
di | ut ed concegeéatl on can_be | ess than_ about 0. 1ppm or

for ghyeplapt capabls o4 BBIArbIBEE NepiAN 9IobaXImPeFitR Ia@Rether aspect, a

r.ati
e o < b K B B, IMEbROBEabrorbing ot least o
portien ef e cappbsitian pmtacted]wdhehealslpm theassqabantdi/ @rgrofndwhager proximal

it d 1, i ngl | ant .
e PRI Arara e Superel o et Rt on dre Ribapt o an
objélﬂﬁcb’u@li af)IfeV &ftinpae, Qi p‘)ﬁﬁs € oS Pe@NprARPhAI Gk ipOiht Gﬁﬂrefer to the area
onprise a nore hi hly concen rated sol uti on due t

andtSﬁd apfyor graungwaten pdincanh tathd plf@\lt wireh as, f@mzlampb% mﬂnm the root zone
andgog%%%é% 8 th% d)l#]téelﬁ)r otl?er@ ypec g)?ct))égltg aeI?l ecéfl,Bl t%t]leo% an area of

soilnmBans grcﬁmah/a&s sadh thatwikat 4 @ﬁn%dé&kﬁﬁb cothdted Metewitts At REst a
to be bound b%/theor it is lieved that a | ow
)

PO“é‘Eh%@ﬁF campeition fpblg 2serbed Sinsmostionoithe plant. di hydr ogen
ﬂljt r ah’?on%\%?)?o F %)].ltl%g ozi}#hJ Rhtioh T HY 3 sorb , p?raer)](tample,

P event t Ion o I'Ssease I n a rea
osm'Bblssata'ﬂoos lsocH 4k, ﬁ&eapmpbca fihe ebdt hair. Ihhﬁmthmeepﬁct atpodtion of the

| i
corRgBUdieAy DB BGRPOrEH TLRuRpIE DALl he IS HhESERAn, fon gxample,
wat& I IR ki) Shdnl RS fR1iat EmEREMPbAtioh Q%fg&]blél-rdgﬁ)ersed in

conposi tion of the present disclosure can a
the@%ﬁﬂﬁ%iof@acplanas for exanpl e, a dry powder, a granule,

o0, SRR B e LGP B TBAB8 o
acidClhtth@I:(ﬁny‘d)sﬁﬂftbﬂchﬁfser\&Qm@@i stdbPizeqBE siha Mihydrogen citrate and can also

assist in the absorption of the composition by the plant.

[0076] In another aspect, a portion of the composition can be contacted directly with the
soil proximal to the plant by, for example, watering, such that the composition is at least

partially absorbed by the roots positioned in that portion of soil.
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provi ded that the amount of silver dihydrogen citrate

is sufficient to at least partially treat and/or
w@e@vas46a di sease when contacted with a pl antPCT/09898/079946

i one aspect, the conposition of the present
[00d7E cl ckherpressane bEthe cnmaposition,wint Isp@diﬁctaélasﬁle ailpﬁrdi]hmo g citrate

er.nal..surface of t
aisfistHAE Rortin 86 fomel e e PN o Wby 5t srample, the vascular
tissheNd BLhlany cat hélp Yredt kddabé, an8/RP pRNVEAIRNE &P mdrd Ql%@isei for the plant.
vari ous aspects, t he conp03|t|on can be contacted wth

[008]y arﬁhwnmawﬁ and mgthiedgef the presentahigslesurd ¢anihgare pmgmber of

tho S ;or
e RO 8o D0 A U GTELDS R e
corgxdsétionalan efetthais oftheprpdeandiscibiige priiibit @6 0dbulishtipllpfdwer
contacted can conprise any portion or the entirety of

toxjopy hragds than coRYsréieaalagsrist & addidon, dha Hagntotc qommpositigns of the
proG QRS S8 Be M bt Rk 9RO G cauipment
Moptcarat, thecdiepastinne ené thettand ltbopreseny didelosmeiangeanotfieal and
i.sease and | oc on of . an dlseased portion
m“3¥gFﬁ8&B JﬁF“ﬁYﬁsgﬂn%QE %vaﬁgﬁ@ﬁ - conposi ti on
can be contacted wth a portion of the adaxi al (upper)

surface of one or nore | eaves by, for exanple,
spr ayi ng from above. IE)@ERIME%M ary aspect a

can be c ntact e por t.i.o
100 G0 it PRERR R PRRaRGNT il i o<ToREvagPelk ol Hingpy st in
the @Naﬁﬂ{ @coﬁpre&ydlﬁkgosfu&@ﬂﬁcb@s@x\i\ptldr%]%lv the camPbfbns and methods of
a portion of the conposition can be contacted

the WtSﬁntéﬁiﬂ QsiFe g PaengBds Resd and evgluatedh andare gntsudadviatepurely

t o)
exeg{g‘?ﬁg gl? th}eocﬁg%(zslt}]ﬁ% %arg Etg{o 1n%(npé(g ?)Slli:naﬁ ttlpe Bt/)\ng ?E\Q’Lat tﬁg mventors
regzp‘dras itloair difclosvee. pEffoits Amd/ been headato bm:s’et aqaﬁfaby &hihyrespect to

bsorbed into the plant by, for exanp ro
nu 6‘6185% &4 $MeHUS, é%TB%*‘gf?mr% GFEH byt ggrae éﬁPT@ aas &FY@B?I?S&%‘OB\d be
acc&lt}ﬁecpﬁﬁrpgﬁﬂésb MUiEALY BBeREEd, ﬁﬁﬁ@g thsg? @h"fﬁ,nt&m ﬂfx’é fsin°C
osition."Li a ot er

absorbing a portion of the co

Celassl;sé ot is ah amndant keampepdtare; andepsursisatoxydae ainarsgheid. oem
ti ssues, can be suitable for absorbing at |east a

portion of the conposition contacted with the plant or

E_)g[:_ﬁﬂeao-i Pr%ﬁﬂit@d’n or sxw&i\mhg rogeR Xliffate t hereto. As used

erern e termTproximal ™ 1s tntended to refer to an
[003(ea é?@?ta@éf?ﬁ lmr@dwddbtjoeacneversmm@sss urfip en@Rragspd through a semi-
pe hﬁﬁé mek{i)rgrgeecoqglﬁg ﬁ{rﬁf& g&i 08 & <Pel ant {J,]teli g\rﬁxﬁgrous 99%

rea an or groun er a

pur@tiamd acié wab ndsed With tl@(‘&ﬁlﬂaf ®, prMﬁd&IZU)OthBoﬁsQfﬂa ZPPewt/vol) (796 g
.and/or drip zone of the plant hi another aspect,
citrigagid RegIgatlon Walsrsodutionn The 2@} gallong pf 30%6£itsie agis| were directed into

an i8R ChBhLG gBHﬁﬂf}r@@%\nﬁéﬁVlﬁé'g?s ﬁﬁ%d%%&n?e qudmagé b lﬁapcdn%lstmg of 200

cont acte portion o
troyommpeso ff §99rfinearilvibe Thb positieelaty/nepapios electrodel wehespacahit. least 2.0

mm apart, allowing the citric acid solution to pass between the two electrodes. An ion

generation controller (IGC) power supply including a positive and a negative conductor was
attached to the positive and negative electrodes. The IGC applied a current of 5 amps at 17
volts, pulsed every 9 seconds, with a polarity change at 1 minute intervals. Throughout the
process, the electrode gap was adjusted in order to maintain the 5 amp-17 volt output. The

electric current flow caused an ion current to flow between the positive and negative
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[0074] In one aspect, a portion of the conposition can

be absorbed by, for exanple, osnbsis, at a root, such
w@sgoofiesseexanpl e, a fine root hair, hi anot herPEEPEIDG/079946

a portion of the conposition can be transported o
elewtmdmghoclmngnfram silwer zons vathiy t@rﬂllmadgemh@pld/mtmonf bhe silver ions

t h tri t t.hat .. .
reagis PRt PG Ao i BT ilgh 57 k& P sl ifydraeen citrate
soliiticis TBs 20%; difit didslutiddORdlecivhiilated BRbugh thBidiOcHaghbReat 50

bound by theory, it is believed that the presence of

gallons pprmapiteifar J 44 heurs @ﬁﬁb&eﬂe@mdﬁwersl@rl\scen@e@trnwrpwas obtained.
TheS él%&‘ {i }Sfﬁro ﬁ cit alt ?Jl Q%t‘ﬂ?rﬁ Qll(%/écf BLG if %gdeg %]%lﬁc;vi? COmy solids
S orp (e} € comnposi Tl

fonmb@ ﬂhmni ﬂﬁlﬁﬂ)cddureaﬁ qiré‘tﬁ‘;ﬁltaas [A&e tresultinpaird dn wak atsfleer dihydrogen
nposi tion, can _be contacted directly with the soi

Cltraﬁeésel%p hagingresilyerign cpycenfrafiongldtd 0dPPmat eri ng, such

[00531"]at e s?lQQP(Qﬁ&ergé}l éo?utﬁ;n daf@3tstdRad & 1@&!&%@1?8%@ Ilﬂﬁfédpﬂely per
the roots positionéd 1n that portion of sorl 077]

the Thldopingssaoplesf t he conp03|t|on and speC|f|caIIy t he

0088 S 0 RG] AL RS Bt S s n

sizd AR/ drpasthdlof tHeS3eea®dey ardl Rindtbus VeRiatio® iR the voltage and
reduce, and/or prevent one or nore diseases for the

numpgraEs varjagonsin thi @H@@&Wﬁmem@hm@mm deltage pofpsity can readily
n I r \/ fits over
be 1@58 ﬁ%(g n@tagln% Sﬁé l{‘ d?nh C r(g%eg%[lt?atgf ! %lg %Vgegggent s. In

[0083 adpedt foﬂe@@mg g, bISOmﬁoﬁ ﬁﬁts @Hpﬁtbdihaofngtal't&lver 1on
present disclosure exhibit no or substantially f

com@%raémy)f R474pers- Thatd orpre sidYes i sohwfia \gawﬂtﬁ@bmt% Aqueous
C
mtr%:gaﬁncg gﬁ'—% 31) grc?%@mg? %glg\%ér?@d?(ggceéggrfé &8?@&01\%031 daﬁ)%ﬂ sglutlon)
havjprgnd sibiter von @querngragioh .of V00 ppmesilyert he conposi ti ons and
nmet hod of the present disclosure are econonical and
environnental ly friendly as conpared to conventiona

BRI EERRER Y icd 007 ShC dDpSavR PRk n
g_gmg_gmg mnth a conpl ete di scl osure and descrlptlon of

osi tions d ent

1008flec 1 SEyPeraes RS palFereT U oo Aubicahemiayt dyrane the
leaveR i€ REDtirRoiBEin R ky hAVeaR® hkin@h nhﬁl%eﬂbisé?vlai]&ﬁlé 8p8é The

are not intended to limt the scope of what the
leavies e exaningd 3iiid atereorsppe Wi gderde udatifpthose withiadygh degree of

| respect to nunbers

spol?ﬁﬁﬁ‘or{f%je%véso Sﬂésc‘d{ fn s%ﬁ%f%é’e %Y‘te% ot come errors. and
[008& Vi at’Iitmesdﬁfewnt ebﬂaentaalmsl of 8D(fiardistillel e&scrivdé prpetd having 5

ot herw se arts are parts by weig tenperature
ppuir] Oerh e 45 Bem asilye epecitianten @iﬁ%?agbam@twa Megs placed in

sep RERSSUHdsS T& SQL'éft@@ fec@iﬂf}% b&ER 1%1 e%%lgcelm each test tube and

PI' eparation o gen trate
stirred to suspend the spores present in the rust spots. The same procedure was used for a

control, omitting the SDC in the solution. The leaves were left in the solution for two
hours. For each of the product dilutions, ten Petri dishes containing water-agar substrate
were inoculated with 100 spores each and maintained for 6 hours in the dark. Lactophenol
dye was used to stain the mycelium growth, which was evaluated visually be microscope.
[0086] In the first experiment, approximately 16% of the spore in the control dish

germinated. The results of the SDC treated spores were as follow:

20



10

15

20

25

[0080] Water was introduced into a reverse 0osSnosi s
unit, and passed through a sem perneable nenbrane to
WO e0maes4snpuri ti es and produce dei oni zed wat er PCT/US2008/079946
Anhydrous 99% pure citric acid was mxed with the
water to produce 200 gallons of a 20% (wt/vol) (796 g

citric acid per Cgatdnerationt er) | Sob4iGeaninatibe 200
gal | ons of |20% ci t§pgmact d wef e diregiged Tntojan ion

chanber containi ngor@.ﬂ ng pos tlve ap@ negative
el ectrodes,["each G@pLSTINg of 200 TEQy ounces of 999
fine silverq:—The ~Raib] VE ard negau g etectrpdes were
spaced at |east—2-0—mrapart;—attowng—the—<ct+tric acid

bet I trodes
10082} o R D RE R sPaseq 1octefical nstising the Sk tgst o the 5%
propatslityilsie] adiflc 8ABRUALH Y6t dhditAEd ﬂ@ﬁh@b@&@@h@@kek%ntﬂ%ent
ositive and negative el ect rodes The 1 GC applie

lﬁﬂgﬁk r erft SsPndexnepment waspefmee uspig theprowgel apoge, satidhePllowing
addYﬁJnQ BupRdadd éo‘i%oﬁp@@&%zﬁfe u@lng'\véﬁ Wal h%ﬁ‘lvfaajracrha State, Southgrn Brazil

roughout t he process, the éelectro € gap was adj u
(WM apd deaduetoWatgr ﬁ@m Revelse Osmams) (PW).\Tbe Sur@wtqnu sodiufh &auryl sulphate

wa ealdﬁg& {ol éﬁcﬁ y(;l{lt?(q} to a cg%e%g'gﬁ"o% of B 1I o2/ &%nt I(t) 8up11§ate.Peg1 dishes

ween t ive and negativeel ect ucin
werk rllnm:ukltddwath IQﬂmows fdrieaclt dftﬁcehtl}atlbledf SICE in the &€ eater types and for
th sol uqii &1@. Tflgg Si | veé) ions reacted with the citric acid
© PO e TS 1PYE BEF 85 ©8P i on to produce the silver
di hydrogen citrate solution. The 20%citric acid
sol ution was Teci ConkaitBatidd)' 0UIR Gdignin@ton NaTber at
50 gal | ons [per— i PITEyRPT 144 nours i the| desired
silver ion L.um_.cS Wl was—jobtat Ilclrl Fhe—si] ver
di hydr ogen e+t -oR—Y o sit in
order to al-l_ow_;p\ppm\ ds fnrmﬂiﬁrocedure
to precipitate }ﬂfﬂpmﬁmm ng produc®4was a sjlver
di hydr ogen|ci t r d88@psoWMWi on havi ng a08il ver ipn
concentration ofl152gOPPpmM [ 0Q081] Thessil ver
di hydrogen|sol uti gangéain be stlored or 40t can be used
i mredi atel y per the TolTow ng exanpl €s. [0082] It
shoul d be understood by those skilled in the art that
[00841TET S AN AF RES nh{éﬁts_%eza%ea%ﬂé%ngle@%@]ga@fw*aﬁder the
el’ectrodes and nunerous variations In the peak vo
conditidns useel; gexmmamrmf Ratgapsord pechyrintingoss dtoanasybein Ieh'ees was
ter tte Vv Qlarity .can read|I be used to
et el onabis v ARG Erohan beighal orteips phS eRE: 10 ppm
and! 1BV thbr n[ 83818dd Witet, %lf@ﬁ@ﬂﬂdﬁom htbr ons %%He%@mosw
was prepared having a silver ion concentration of 24
witlpprivitirer theadlithpme a$ul&cta|nbn solution was diluted i n

(008t SR ek fiaf By hoeR dseubel friPapliiRe Ty Biiabiye cxampes, i

shoiﬂla\beﬁ@darsﬁdoﬁ\tﬁit dne r¢f §1€i[1(iﬁ g 2t WillreebgniAOthRESM & div®Sdiments can
nple 2 - Evaluation of Efficacy of SDC to control

be mﬁbwf e puBwy the ambikeighe prssentiikvention

[0091] The references, including all United States patent documents, cited herein are

mcorporated herein by reference.
[0092] Throughout this application, various publications are referenced. The
disclosures of these publications in their entireties are hereby incorporated by reference into

this application.
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[ 0084] Soybean | eaves were coll ected which showed
Asi an soybean rust damage; the | eaves were kept noi st
WO oonaszs9 t 0 have the maxi num nunber of avai | abdBUS2008/079946
spores. The | eaves were examined with a stereoscope in
[0008Per It will te mpp'afrgnt thtmee sliititd @ the git itk gameusahodifications and

variBghs i BAdGi b Pt covrong MABPEEPBR g e 36556 or spirt of
the Ghventibh © OtME efibowRh dhitds RR EREntiGY il Db SagparBnt & thBRRANY in the
15 ppmof silver, respectively. Ten m "of each

art ﬁgmqn@},qiexg@gnp)[f gmemﬁcgmtmaqt@g of thgimeentipp disclosed herein. It
[ I

o BB G L SRR B o PP ENER AR bR i o o

scopband sistit sSPibe snvehtion Bang inliateibyr the sitowiagdldims. a
control, omtting the SDC in the solution. The | eaves
were left in the solution for two hours. For each of
the product dilutions, ten Petri dishes containing
wat er - agar substrate were inoculated with 100 spores
each and mai ntained for 6 hours in the dark.
Lact ophenol dye was used to stain the mycelium growth
whi ch was eval uated visually be m croscope. [0086] In
the first experinment, approximtely 16% of the spore
in the control dish germ nated. The results of the SDC
treated spores were as follow [0087] These data were
subjected to statistical analysis using the
Skott-Knott test at the 5% probability |evel using
SASM Agri software, indicated that these results are
significant. [0088] A second experinment was perfornmed
usi ng the protocol above, with the foll ow ng
addi tions. Duplicate solutions were made using Vel
Water from Parana State, Southern Brazil (WN and
Product Water from Reverse OGsnosis (PW. The
surfactant sodium |l auryl sul phate was added to each
solution to a concentration of 0.01 %W w. Again, 10
duplicate Petri dishes were inoculated with 100 spores
for each concentration of SDC in the two water types
and for the control. The results were as foll ows:
[0089] The results of these experinents detailed in
Exanple 2 indicate that under the conditions used,
germ nation of Pakhapsorapachyrhi zi spores from
soybean | eaves was al nost totally inhibited. This
i nhibition was evident at concentrations of 5 ppm 10
ppm and 15 ppmsilver in distilled water, well water
and product water fromreverse osnosis, with or
wi t hout the addition of a surfactant. [0090] Wile the
i nvention has been described with reference to the
above exanples, it should be understood that one of
skill in the art will recognize that other enbodi nents
can be prepared and are within the anbit of the
present invention. [0091] The references, including
all United States patent docunents, cited herein are
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i ncorporated herein by reference. [0092] Throughout
this application, various publications are referenced.
wab@odisaed osures of these publications in theiPCT/US2008/079946
entireties are hereby incorporated by reference into
this application.[0093] It will be apparent to those
Wit il edirh¢l &she art that various nodifications and
variations can be nmade in the present invention
wi t hout departing fromthe scope or spirit of the
in
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12. The method of any of claims 1-10, wherein the composition is aqueous.

13. The method of any of claims 1-10, wherein the composition is a solid.

14. The method of any of claims 1-13, wherein the composition further comprises at least
one of a stabilizer, an antioxidant, a propellant, a surfactant, an emulsifier, a processing
aid, a rheological aid, or a combination thereof.

15. The method of any of claims 1-13, wherein the composition further comprises at least

one of an antifungal, antibacterial, antiviral agent, or a combination thereof.
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10. The method of claim@8, wherein the acid conprises
citric acid. 11. The nethod of any of clains 1-8,
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