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WD 2006/ 029213PCT/ US2005/ 031876 SI LVER DI HYDROGEN
Cl TRATE COMPCSI TI ONS FI ELD OF THE | NVENTI ON The
resent invention relates to personal care and hone

cts containing 5 antim crobial conpagsitions
gﬁgsmﬂgggyspecifically, to silver di hydrogenPCH/US2005/631876
citrate-contai ning anti m crobial conpositions.
BACKGROUNBI R FEHYWRERGENCITRATE COMPOSITHANEner s
use a variety of personal care products for the
enhancenment or mai ntenance of heal th and persona

appear ance. Such pFHLZOF THRINVENTICNr exanple in
Oski re. as_antiperspira and deod I
T%eeﬁrlé%_)e%g }%Q%rﬁieog rlélates %0 ﬂ%?sopé crare%gc? }éom% % Pro Lele % ?011’ta1mng
amnmdmbiai; coramditiass slelcmoat sprafictignetiles dihSdeepeiaaaebsaining

t.en ?clude antimcrobial agents, which serve to
mﬁWPP@BP- CBHOPHC™S he gromﬁh of undeS|rabIe m cr obes

such as bacterig, I.m crobia
agents are often ergent products

as deodor.ant a f.o t treat nts oqt hpast es
to nanme KOPSEREE w’%‘f BT e%@@‘r\&%‘)ﬁ@? mgeRgptor -
mﬁt@nﬁmwﬁaﬂﬂms  pérorfal @P@gﬁndeh Su@ﬂﬁ’@ﬁﬁﬁ@ﬂin&)ﬁetfﬁ{ éx@mple,in
i C cont am n eodorants or COSHEtI s, for
Ské‘}(%ﬁfr‘falﬂé %MWPEW E‘E{de“‘wq?"ﬁ“tﬁ’r?é pPeReyal clagnsersyaday; gargs as oral
catdigroamdt; Ah& hodicalati®d doRmbti@f Sﬁmﬁomhtm@&& afBMicrobial
provide benefit _in their end use. For_ exanp|e

35'&%'31 Which s alo kil ertoatrplihe a9 i efwdpyiabia ansrobessactpsthapferia,
ﬁﬁgleagidt&u§ése%uﬁ%r5@ﬁ1%§gﬁ§ Selohf£Gh dﬂ)l@jﬂﬁl in Eﬁbhtcﬁ%r&ngﬁ{)&cts as

products antimcrobials are used as anti-caries,

" depderan spymgfeti traatmentscng frathngetey, orsme it & foyy efyptimicrobial

gﬁp@%a%r Sl 9 vALEs %@&eﬁﬁﬁwgérgafg] &{bew&%ﬁé &}fn%ﬁ glay n

ones,” hospitals, hotels, note I ces,
coptatrenatp endlemntatve cesnieting Moz ampls upenvenptagbwkh dre skm
c [if
Aﬁéxﬂﬁ%ﬁj fhe z?lrtia%f: ?Qalg eg"ﬁe 1!; ckr’ﬂg%h rr(%ﬂ%)é)% é?ns m%/ npr{:)ﬁld(ggen%ﬁ?' in’'their
end eRs uFmrethpla,mmgcrdna}tdgents onotmare sodirets, 8o rofl:amxsed to treat

<BBPPEre it e Ly Retsbrat B apulu iRy Bhomeries.

anhqﬂa;mmsembﬁmQNmbamﬁﬁmanms det ergents, soaps,
bl eaches, antiseptics, deodorants and ot her cl eansing

agents, tHonid date prodircobesued td deammtdrsﬁifedt rehdm@! imapils,

crohes ude bacter a fun viruses. In sone
ol PR S and St ot ol o et e, viggkt O SEdTRise
cafiy 68 Eievhiloas of fe. trhgenb@moﬁlawe ProAdits bonfbisoadBehdi®Bu the
nanufgcturers of ten i nclude ant|n1crob|als in their

¥ &cting oglbreronsemerss ayhprapenkvhether Hibe phipmg, work, or in

pl&@@@f pudblit B&RESBndeN & i GBS alsEnpiyeti REhRHLOSNEro ey, such
exanpl e, a manufacturer may include an antim crobia

as é@téﬁﬂenﬁsfﬁoapﬂ, blawrhes; aidseptigrefrodpiants pebethenrleaapipg egents, to kil
miél%bag SERLA m&g@ mm%semah% PachS rﬂng% aM VURES In
and fungi, ron1c ing. A manufacturer y include
somp InStANCEH, &m@mzmcr@geé agenthmeyrdt acprewashivegfotte dpye pare
r
By, RS CORIATHI 2RO L0 B e
to gmﬁﬁrame@tunmﬂtmd besalt tlyoeghihe omemeerd uselofi thequioduct. For example, a
LA oS £F B ek fBn e
mmnahemai mecrabd; foo eRaraple baqperingiviedsss aminfngl) £a0 blogligy. A

R AT P S L B i

conpetition for such products is intense,

manuf acturers are continuously called upon to reduce
costs, both of manufacturing and loss. In order to
reduce the cost of |ost product, manufacturers nust
ensure that the product is protected throughout the
entire supply chain. Once a product is manufactured,
it is packaged, shipped, and in sonme cases 10 stored
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The di scl osure further provides hone care

conposi tions. The hone care conpositions contain

silver dihydrogen citrate, water, and at | east one
%ﬂg&ﬁﬂkﬁﬂi other than a detergent or an al cqhqlys:sdeiisss
sil'ver di hy-drogen citrate-containing hone care

conposi tions can_include additiqnal .ingredients

redhqctig viglilititor Bummber S RLUGBPEIIPE VAR AT SEHGEHE ME ustr's

AREALG! BREA Fran®RZNARShavh kRAE A8 SnicioBialsaD ©6 Ssef@iGh @kast
care agents, fabric softeners, suds suppressors,

vatiegpeihonmtcsre pohylactsy ansfer inhibitors, chel ating

agents and aerosol propellants and ,can al so include, a
det er gentln beth aprsom Fare TREHRFETIP B oS FPBRICIP pyidg a
AR Q&ﬂnﬁ%el a}é%&?sgllvjaﬂws Q9 Rerfdliro R BeRANTAUT thOf DAL Bike
I'h a variety of ways, and may I nclude both an aqueous
camgbtiiombn swl peslusis ivmteanpd, 5o pmg@@yur@rppqe@@g’ppgpusiy called upon
i n¢l udi n mul s4 f,vi-n t it ]
BT B Ry e AR, fn ME NG b IRl

pRgettBamfdhrdiinnshinenrp thas fhe atodhd ismoiepied! thgen ghioyiiihefentire

sqspg e ?j(r)llp i&%g%? ET%%{I&E? gﬁ%ﬁzdsmrg \ fe3s pgcﬂgéeﬁfﬁiﬁépp%iﬁ,ls%%ﬂg% %ormee cases
sthhéfl ER Q6o g eRis] BSfore béing purthaseishyngniomes. CBvan after a consumer

conpositigns by applying themtq an a opriate S
baeREN b et SOELY BETRPEReReR] PR E P i o microbil
OMVENTHEN - The invention described herein

provi des personal care and honme care products having

ant i m cr QihRdachiroR et @Bs theRCbhttichgiopcinky adcyumgad madt

bacteri a, funqi and viruiis The %@ﬁsu r pﬁgduqés.oid.
design firerpeiste bnstetda thipyehavt allibs siess eiPa PrRgud Ry (e meludng
nﬁtﬂ&ﬁ&ﬁm@ 12 iph BN} ANGEQGLRA Gdiiil; BhEp@HIGRe and eventual use. Tn

antlnlcréblgllyne fective anmpunt is sufficient_to
theicotres ofrredsicye liftheyols: B0mes 1Bl Rt WY 5 dgariee:
itgcfu ﬂ]%%%ctgﬁ%g (/?'gs%g' 21 e MChpes 1@prebut 6RA0E%s Fom degrading
eneficlal "effect on égperson, article or .
ttermblitg ofrdei ato_dggagga@rfacg;gq:rﬁ ganeadd apignicrobial agents to their products.
06/ 029213PCT/ 3 ch: il f@heir product
PP BT AT VR PIT B gy i GRAQteic products
bpadiind exhtmigncobiald. cr obes on the article to which the
product is applied. ~As used herein, the
term "si | Aéirough hydmbeyarf agtithiceobists haws bees dewelppaddennse personal

havi t he chem cal, formu A 0 j
o P oIS s T G BB S SRR EFrpduce
réshBnpieasnGracef chBeacpreammuntnsnofaciueiatogaoduce improved
conposj tiQns..is not excl uded. . J
SSTTORPAR O B ErtoT BBt sboombins By PropsiRe gy bost and
aBikilM6 CoRbR @ widsiegidiyo BhicAt s b sosidethg theybe of ah sitinderobial
that contains citric aci?. An eggc rol yti {goteg%&glt
a5 RGP 1P TG4 B IFEET BEES UIRTER sy BTG RHEc o
“{hﬁ:hgﬁg eFakiSd akdioh¥PtaO| Al infpRoved BniihieRbad Hukt tedelatively

IS way, silver iions and citric acid formsilver '
ik ppdive tromamifaciurecand ghpwd by actixe i range Pl Lqnegiations that would
n%?!—: H{ n9fsioh B B0 BB RABRMERRL R nRalt BEaddW @D it vdnld B Rsirable

electrol yte contai ns-greater than about 5% and more_ .
franth axAntimigrotjalegerto gﬁw taprslppectys @i 2eRyiEy, 8@ pifo Pegitective
w./ vol u " I [ r i y d
oA sk, e PR R L R DR e
spadtrinn entidesdbidbmbdnpeng amd scfin@glyrandless- on provi des 15
personal care conpositions that contain silver

di hydrogen citrate and a physiol ogically acceptable
medi um The silver dihydrogen citrate is prepared as
descri bed above. Si | ver di hydrogen

citrate has been shown to have antim crobial activity
against a variety of mcrobes, including bacteria,
fungi and viruses. Particul ar nmcrobes ‘agai nst which

ef fi cacy has been denonstrated include Pseudononas

L ot . o a m — ~ o~ \



both. The ferm "home care conposition" neans a .
conposition for use in the 5 general environnent of
human bei ngs, and is further described herein. Hone
care conpositions are generally non-toxi c when
applied in the vicinity of_ human bei ng, BYRh e
to fabriygs sing iot teerpopitieps oy B HY” urraﬁi)?énv\hognd_. t
applied to surface BYed @ke ihBy bive bebrciipjolyedgp Water.
art, mmw&eﬁlfveﬂ/%ﬂ%ﬁpeglﬁ%f&ég%o aépaces ocgupi ed.‘pé{,ig&l%g&% ot
Ths M Sad VGl AR et S@sspryOY prhpEe HBHHEPTE 5?1&?“%6’&639 t1ons
conprising silver, 10 di h)iggogggﬁht&h%ﬁf;&,ing\mwri,onamay ,
the point-oftras VAT ACARS! Afer. Such conpositi ct)nsﬁ.haggalm of
h&ve&”%%é | Ol k1 Rbnb frh SopISErotims OF IS 8O GOPRE TR Tt

I'n a-second, inmmscible |jqu Hhawel comyekieions that
homd Bfe, erfigtaiohjuarersaralsy 1PHEL PR 8018%502%8?59 on of the first

phase .i.n: th n S@tions where sitver iorFhal g FFRFETHIT
oan%‘gﬂteﬂﬁ%wtgg%nﬁﬁlg%%g?% COMDDSI ti Ons  cont AhddioRgerd

| alterdHih WRiemiafobial waseevativh §BT G TAGFBECRRT 1 N A wat er

“phase, wherein the: wat er. phase peoomly sedoiwitde B HAd

'wntmﬁéﬁﬂ’ﬂ?waf‘)oﬁ nclitrate. Such m xtures include
ﬁs%ﬁiﬁbgiggbﬁg_ﬂ pastes as described further herein.

: e Invention al so provides hone care c-on‘ﬁosbgé Q@s

cont ai 'ngiqujrﬂ&s\&ebhatisﬂym@’@éﬁsa@ﬁ’hﬁ‘&‘taés,oﬁf‘ P ng é]

' | east one nenber of the : hi§ HiuBigheOfepOdly landgre
antimiperbia damg?&‘?l%%é%é’\wé’?r’ g%cgﬁ(w)&{%gﬁ%%gﬂilt i ons arg [gle%% @S
d 5 scr i, bed 10 o dpleigipreshentioyag BTRESYRTER TG 51%o

geng Vi%ES Fone car é .corrpggi t i'o,argsﬂ'1 CONL- SR Of ik ke@tiser.

| deligkirhy dnogiercbil et AWM °n” 1T qui d, semi - sol i d- or
- solid form . - ... The i,nyeption. R cOMindsons

home caRecatypet h@vﬁﬁ@E’%Wi%?dr%ﬁ? 'Cég?iaf%%? en -

o citrate and_furt : FricScity Seh dorgrambite ‘onal

: GOH}PF?@‘P%B’%@H% > Isne{oté%?%cdﬁ??%m the group ctgﬁi@l?ziﬁ% ihRG: @fpositions
6. s8uTsdereswevenmyprenalsE RS it ener s, cof or care

“agents,. 2 fgbr-_ib% sof teners, suds suppressors, ‘
hasGrFEr et s dye transfer inhibitors, chéglefati ng o carg '

‘agents and aerosql. pr At That Raels asced dSICIIINE

furt her@a@?%elfgﬁgé%g’ﬁ?g%ﬁ The inventhon 8hso

oo AV desmantinreiobharing BpdFA IR CoRpAsit 1 ons i n
~Tiquid, paste, gel. 4 &{;m{agpéﬁthm&pﬁs&yldéaﬁwﬁudpmm@}ts

, prodmctgfr@&ﬁéﬂ}éﬁlfoaftﬂ%gg%c as described. i r}rr%rng detaklomese

G0 1on) G006 AR BRIBRETHIVS BEFF§SY 876 S S paces -
- incbi ude cl ot hes, fu%itur elf abrics, rugs and carpets,

' peuds aparpddes rdpeA 8VARE ok g utensils, grills,

ovens, and other itens used by humans. The
term"surface".includes hard surfaces in the human
envi ronnent, such as fUMMARYI ass surfaces (such as
gl ass w ndows, doors and countertops), other (g&tmter_
5surfaces, bath,..toil inakcapabmgbsigons izt RentAIN

. sur f acesthe present d‘SC%Surgrhlé&?}\;é\nﬂs Rer?dspace" ‘i ncl u&ﬁ% t he
QL QL LAk an 2 Oy st bidiIngscantblashetiBy SRUHRNE,

Schﬁé ‘i]:irl ng e alr contal.ned the{ ﬁé@dd'ti 4l inoredients, [di@er
N .. . - C clu 1tional Ingr ’

ditiyaregat tionte proeinHESOPRPERNEI e d e conposi tions ent or
cont ai ni ng .si ISM%;&SQMH dhQeRRbE, malt@n plse draitdegydetpreen

solgpii BT AT on effective to preserye tdﬁl?ﬁ&%ggpgﬁiageiag@be

BRI Tisd peldntlicorecloBposiFpRS tP?F\F@ﬁ‘iaﬁnéﬁ\?ur e d|cCJarovi desOus "
personal care ¢oQ | 4] L8 thath Rh Aguesuf 4ridc EREaqueoss,

fOl@%WIE\F%er&iVﬁ%tP’cg’ggn Sg?{](%git%g%% o confer an antimcrobial
effect on a person to whomit is applied. Such
personal care conpositions are non-toxic,
cost-effective and shel f-stable over prol onged
periods. Such personal care conpositions can include:
under ar m deodor ant sprays, roll-ons, sticks and gels;
underarm anti perspirant sprays, roll-ons, sticks
15and gel s; underarm anti perspirant / deodorant
sprays, roll-ons, sticks and gels; skin treatnent
creans, lotions, gels, tonics, sprays and oils;




bel ow. 5l n sone enbodi nents, antim crobi al
preparations-are prepared by physically m xing the

i nventive silver dihydrogen citrate (and optionally .-
ot her antim crobial agents) wi th another active or

i nert substance usin st onar hod for ex
ol TogseatnirY BT PR PUYSLRER S AT PR SomEaions S
mclug?g(g%lﬁhqkﬁsﬁm o ERgGhiab hyenky making use of the

ol ut1 on propert| es-of already known anti m crobi al

agents. 1%gf§s@g}=pe§tn§5@[@|1g1ﬁehgedd nventi ve cosnetic or
phar maceut i cal preparations contain from 0. 05-95%

( volparveday cﬂlcucml)pogfaott h:gmgmslﬁmlvqﬂdﬁydmog@ecnﬂ ate, citric acid and a
phy src(ll:o(gga@? acgeOp? tbﬁaltlﬂfla an!i Xt%as%n@)ﬁ%x@&gﬂ GLEERLSher than o

[of sent 1 nven me 1 nventive
dete;gﬁs i 2Ektoihel sefeapchDmlﬂmgom csnuslsd:tog] t@ hemm;an antiperspirant, an
' C agent.s ocr oLl r |
antmgaglﬂ aﬁl',ﬂ L a é)a%to Ig%ﬂr']I[I a tn; :)ﬁl \?gsrer@; )h@a %Oéyé ﬁa sg%ﬁ tn?{lé turizer,

a hlzlﬁ&ctzme 3 dndiyfdllt ageil, a‘;h;i;d-&lpe matbﬁ;ﬁna ﬁain}naemac rﬂg el areagdircte

acen‘ge ?1} %16}?};} en%l c?%\P/aenEtaln 85%!111 elntl “gi: %I ‘H)gﬂl% n @m é.l‘b% 8({[1%9}1}8% an

opacifyiagd agaatyepopdiet b asitictyd zgentbaMiehf c@h;mgi agent mlarsunacx:dzah agent,
fun fun rg,[h 1_eofc activities. An

t at
a“danﬁ%ﬁf%i%g?egfb?rﬁog%&“@'g?nsé)?hmw] an an al cohol " is an
antim cr ol leecggc?gstpe ttHS‘El\ﬂE@\ﬁd&r&e of the '
e

nmono- hydr 0xy conpounds conventional |y known as
- al gq&:ﬁﬁoﬁa] cﬁﬂeﬁnﬁﬁsitﬁhfﬁﬂ@mmg ﬁBB{f diparnoks mhﬁt@hﬂﬁ‘taﬁtﬁﬂ vidter,
. an p
ond s raHAT W fge R g %?P&%v@afe? fom

consBOM e o%ang fan bR eRHbRSR NN alltiN@Al elnﬁfiudrditﬁil gt other than an

aEco@taB 6@(3:1@3%2 r@%ﬁﬁ%%t;?% %1%‘3{, Es]l éﬁllers]ggpg- - en(t_, a S-Dm moisturizer,
a hubédiand @ﬁ]tat{'lﬁl)léni an oil, a lipid-type material, a stabilizer, an abrasive, an anti-acne
Met hy] chI Or Oi ?Othl azof i none/ I IS th| azol i none

ageng, F?%\i“ﬁ’@ﬁ* BES) SOl S %@Bﬁ‘?tﬁ ﬁﬁﬁaﬁeﬁﬁa‘?f’t@@ an

opaclf Phedazad b Qﬁobﬂ}éht WreRciErsan k kklﬂ- &16&(11[@ aodlt.azsahdcbiemydent or
Urea (Germail | Benzyl Al cohol;

combynagp t‘?"?ﬁ?‘?%ﬂ?%‘i?éné 1,3-diol (Bronopol e): Fonnalin

(formal 0

( Pol yphlgls GM%FQSBBAL)tﬁgr%;ﬁ @?@éége%%%hﬁ%%%gﬁg&mon comprismg silver
dihydvb temydlitcitd) e itianiit, makee, o@lofitphassrand afilpast one emulsifying agent.

(1, 2-Di brono- 2, 4- di cyanobut ane or Tekt amer0Q); _

G ut ar alideleydaspsctpibgires Bovifed 2 oral sargicaapigion comprising silver
, dlhyéhlég&mﬂé%%( Qliric RREBET ¥lor 3R QAR ingredients.

henyl phenol / sodi um o- phenyl phenol ; Sodi um

Hy dr oxyret g gbys, that & ;{r&ﬂd&i@tﬂmdﬁ c&s@)comﬁﬁdn}mietfdinqxi}smg silver
dlhqu-rlﬁé ltlgagef E:){(tr?yzgolﬁﬂll gwizagg Bl;;ll? Eae te%q,]la bd@ﬁ%ﬁglan aﬁetergent or an
alcolfdpl ot phenenesi n; Di chl or ophene WO -

2006/ 029213PCTf US2005/ 031876 13 e Chl or but anol ;

G ycer yin 4 siih apect haredypradetr Mm@ qonmoilier comprising sitver
d1hy%r0éln§bqf6at§eg 'ﬁfélh(! 2P V@a‘ter%%ﬂff]){se%@ beeyt o&téﬂﬁﬁmfymﬂ agent. ) )

2, 21-di hyajzreoegyh 55p50t, xﬂeﬂarmpsmwdaqm}mm)d cagt dvarppsifive nohpresing silver

unds; . Phen 3- Met hyl Phenol ;

sy BN BRSS! ol ik PRSOL AR Pienol

2,5-Di OREDY horBe EREAM positi i

2 o i et Ry ERars ks BTRLTY b SRESRsositon cqmprising sitver
dlhylah@ambu:raté (ntrlAmyid aﬁﬂm‘@r n a45u1t@té¢ formﬁ?lpct@h‘@@mﬂlqmd semi solid and
Sohé n- Hexyl Phenol .; 4-n- Heptyl Phenol ; Mono- and

ol y- Al kyl and Aromati c Hal ophenol s; p-Chl or ophenol ;

Met hyl p- Chl or ophenol ; Et hyl p-Chl orophenol; n-Propyl

p- Chl or ophenol ; n-Butyl p-Chlorophenol; n-Anyl

p- Chl or ophenol ; sec- Anyl pChl or ophenol ; Cycl ohexyl

p- Chl or ophenol ; n-Heptyl p-Chlorophenol; n-Cctyl p-

10 Chl orophenol ; o-Chl orophenol ; Mt hyl

o- Chl or ophenol ; Ethyl o-Chl orophenol ; n-Propyl



Bi oci dal substance 1 2 3‘- 56789 10 11 12 13 14
15 ;6 17 18 19 20 Benzoic acid or/audits salts
Salicylic acid or/and its salts _

1a

In a ninth aspect, there is provided a

hothe care composition comprisiag silver dlhvdrocren citrate, citric acid, and further
comptising one or more additional ingredients selected from the group consisting of builders, -
enzymes, hleaches, whiteners, color care & gents, fabric softeners, suds suppressors,
dispersants and dye transfer inhibitors, chelating agents and acrosol propellants.
| In a tenth aspect, there is provided an antimicrobial laundry care composition,
_comprising water and silver dihydrogen citrate and citric acid in the form of a liquid, pas{e, gel,
bar, tablet, spray, foam, powder or granule. |
In an eleventh aspect, there is provxded a method of using a personal care
composition as defined above as a cosmetic comp051t10n comprising applying an ant1mlcr0bxally
effective amount of the personal care composition to a human body surface or part.
Ina Melfth aspect, there is provided a method of using a home care composition
"~ as defined above, comprising contacting an antimicrobially effective amount of the home care
. composition with an article or surface. IV
The disclosure further provides personal care bompositionsr that contain a
water phase, an oil phése and an emulsifier. The water iahase’ contains water and silver
- dihydrogen citrate. The compositions are emulsions of the following types: water-in-oil,
oil-in-water, water-in-oil-in-water, oil;iﬁ—water~m-oil, phase inversion temperaturs, or
microemulsions. | |
_ The disclosure further provides methods of using the personal care
compo_siﬁoﬁs of the invention. The methods include contacting the inventive pérsona_l
care oompositioﬁswith apait éf the human Body. o .‘
The disclosure further provides homel care compositions. The home care
compositions contain silver dihydrogen citrate, water, and at.least one ingredient other
than a detergent or an alcohol. Such silver dihydrogen citrate~containing home care -
compositions can include additional ingredients, either soluble or non-soluble, such as
: other antimicrobials, enzymes, bleaches, 'whiteners,'ool.br care agents, fabric softeners,
suds suppressors, dispersants, dye transfer in_lﬁbitors, chelating agents and aerosol
‘propellants and can also include a detérgent or alcohol. The home care compositions that
contain silver dihydro gen- citrate can be formulated in a variety of ways, and may inchude
“both an aqueous and a non agueous, or oil, phase, optionally including an emulsifying

_ agent. Additionally the compositions may include gelling agents or thickening agents.



Sorbic acid and/or its salts H
WD 2006/ 029213PCT/ US2005/ 031876 17 Table 1
- Representati ve bl ends of antim crobial agents and/ or

antim crobi al preservatives ‘Undecyl e the acid
and/or its salts - X Met hyl par aben
X 4b

Suitable physfcal forms include lquids, Semi-solids, pastes, gels, bars, tablets, sprays,
foams, powders or granules. ' '
The disclosure further provides methods of using home__care compositions

by applying fhem to an appropriate article or surface.

DETAILED DESCRIPTION OF THE INVENTION

~ The invention described herein provides personal care and Bo_me care

- products having antimicrobial properties, including activity against bacteria, fungi and
viruses. The consumer products of the invention contain an a.ntimicrobiaﬂy effective
amdunt of silver dihydrogen citrate. Such antimicrobiaﬁy effective amount is sufficient

o either preserve the product of the invention against product degradation by microbes

or to confer a beneficial effect on a person, article or environmental space or surface.
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Et hyl para ben X Propyl par aben

2- phenoxyet hanol _ Dehydroa cetic
acid :
WO 2006/029213 PCT/US2005/031876
s ,

Such a beneficial effect includes killing or preventing the proliferation of microbes on the

article to which the product is applied.

 As vsed herein, the term “sﬂver dihydrogen citrate” refers to molecule

having the chemical formula AgCeH704. The chernical structure is principally:

COOH

HO COOH

cOoO0™ Agh
although the presence of lesser amounts of related compositions is not excluded.

Generally, silver dihydrogen citraie can be mads by immersing silver
electrodes in an aqueous clectrolyte solution that contains citric acid. An electrolytic
potential is then applied to the elecirodes, whereby silver ion is generated in the solution.
When combined in this way, silver ions and citric acid form silver dihydrogen citrate,
which ié stable in aqueous solution. In some embodiments of the invention, the
electrolyte coritains greater than about 5% and more particularly greater than about 10%
citric acid (% wt/volume). The silver dihydrogen citrate can then be formulated or
combined with other ingredients as forther described herein. The mventmn provides
personal care compositions that contain silver dihydrogen citrate and a physiologically

acceptable medium. The silver dihydrogen citrate is prepared as described above.

Silver dihydrogen citrate has been shown to have antimicrobial activity
against a variety of microbes, including bacteria, fungi aﬁd viruses. Particular microbes
against which efficacy has been demonstrated include Pseudoﬁoms aeruginosa
(especially ATCC 15442), Salmonella choleraesuis (especially ATCC 10708),
Staphylococeus aureus (especially ATCC 65328 and ATCC 700698), E. coli {especially
0157:H7, ATCC 43888 and ATCC 11229), Listeria monocytogene (especially ATCC
11543 and 19111), Enterococcus faecium (especially ATCC 6569 and ATCC 700221),

' human immunodeficiency virus 1 (HIV 1), herpes simplex virus type 1 (HSV 1),

poliovirus type 2, influenza A, rhinovirus, Propionibacterium acnes (especially ATCC
6921), Trichophyton mentagrophytes (especially ATCC 9533). The personal care
compositions and home care compositions of the invention possess preservative

antimicrobial activity against these microbes and other microbes.
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The invention provides personal care compositions containing silver
dihydrogen citrate in a physiologically acceptable medium. As used herein
“physiologicalty acceptable medium” means a composition which is non-toxic, non-
jrritating and otherwise suitable for contact with the surfaces of a human or ‘other |
vertebrate body. Such surfaces include the hair, skin, mouth, anal, urcthral and vaginal
surfaces. Whether a composition is physiologically acceptable can be determined by tests

well known to those of skill in the art.

Some appropriate pefsonal care compositions of the invention include
deodoranté, aatiperspirants, skin care products for facial, foot, hand and whole body uses,
sun protection products, personél cleaning products, hair care products, feminine hygiene
products, oral care products and decorative cosmetics such as lipsticks, mascara, facial
makeup crémes and rouge. Thus the products may include other appropriate agents such
as moisturizers humectants, emollients, oils, lipid-type materials, stabilizers, abrasives,
anti-acne agents, antioxidants, colorants, astringents, film formers, ﬁagraﬁce components,
opacifying agents, propellants, reducing agents, skin bleaching agents, sunscreen agents,

oral care agents, such as described herein. Alcohols and detergents may additionally be

" added.

The personal care compositions of the invention containing sitver
dihydrogen citrate can be provided in an aqueous phase As implied, the aqueous phase
contains water and optionally contains other ingredients as described herein.
Alternatively, the compositions can contain both an aqueous and an oil phase. In the
latter case, they can include an emulsifying agent so as to ereate an emulsion, that is a
dispersion of one liquid in another, in which the dispersed phase is stabilized by the
emulsifying agent. An emulsion is generally a stable dispersion of a first liquid in a
second immiscible liquid. The emulsifier is an amphoteric substance that prevents the
dispersed liquid from coalescing. The invention provides water-in-oil emuisions, oil-in-
water emulsions, oil-in-water-in-oil (ﬁspersions,_'Water—in-oil—in—water emulsions, phase |
inversion temperature emulsions and microemulsions. Examples of emulsions are

described in further detail herein.

The invention further provi&qs personal care cormpositions containing

 silver dihydrogen citrate and a water-insoluble solid in an aqueous phase. In some

embodiments, the water-insoluble solid is dispersed in the aqueous phase to form an

aqueous colloidal suspension. In some embodiments, such aqueous colloidal suspensions
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further comptise an agent capable of stabilizing the solid as a suspension in the aqueous
phase. In some embodiments, the water-insoluble solid is dispersed in an emulsion, or in
a water-based gel. In some further compositions, the water-insoluble solid ingredient

forms, along with the aqueous phase, a paste.

The term “water insoluble ingredient” means an ingredient whose
concentration in the composition exceeds the solubility of such ingredient in water. As
the term “water insoluble ingredient” is relative to the concentration of the ingredient in
the composition, a water soluble ingredient used in a paste may be capable of dissolving
in large excesses of water, but incapable of wholly dissolving in the amount of water used
in the paste. On the other hand, a “water insoluble ingredient” used in an aqueous
solution, or an aqueous phase of a colloidal composition, must be only very slightly
soluble in water. ‘The person skilled in the art will perceive these requirements and make

appropriate selections based on the ordinary skill in the art.

“The invention further provides personal care compositions that contain
sitver dihydrogen citrate, water and at least one member of the group consisting of gelling

agents, thickeners and mixtures thereof.

The invention further provides methods of using the personal care

compositions. In general, the method comprises applying the personal care composition

* to a body surface of part fo be treated. The term “applying” includes an appropriate

action on the part of the user to contact the personal care composition to the body part.
Applying includes, in some embodiments, spreading, spraying, squirting, wiping and
brushing. - The particular type of application depends on the body part to which the

personal care composition is to be applied.

“Body part” means a part of body including the mouth and other epithelial

_surfaces of the body. Thus the term body part includes hair, skin and mouth, anus,

urethra and vagina. In the case of the skin, the body part is often more specific. Fbr
example, in some embodiments the body part is the skin of the face, hand or foot. In
other embodiments, the body part is the whole body. In other embodiments, for example
where the personal care compositions are deodorants or antiperspirants, body part can be

the underarms.
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The invention also provides home care compositions comprising silver

dihydrogen citrate, water and at least one ingredient other than a detergent, alcohol or
both.

The term “home care composition” means a composition for use in the

general environment of human bemgs and is further described herein. Home care

“compositions are generally non-toxic when applied in the vicinity of human being, for

example to fabrics and other items used by humans, when applied to surfaces used by, or

in the vicinity of, humans, or when applied to spaces occupied by humans.

The invention also provides home care compositidns comprising silver
dihydrogen citrate, water, an oil phase and an emulsifier. Such compositions are

emulsions, that is dispersions of a first liquid phase in a second, immiscible liquid phase,

wherein the emulsifier stabilizes the dispersion of the first phase in the second phase.

The invention also provides home care composmons containing a mixiure
of a water-insoluble ingredient in a water phase, wherein ’the water phase comprises water
and silver dihydrogen citrate. Such mixiures include celloids and pastes as described
further herein. | | V

The invention also provides home care compositions containing silver
dlhydrogen citrate, water and at least one member of the group consisting of gelling

agents and th.lckeners Such compositions are gels, as described in more detail herein.

The invention also provides home care compositions containing silver

dihydrogen citrate and water in liquid, semi-solid or solid form.

The invention also provides home care compositions comprising silver

dibydrogen citrate and further comprising one or more additional ingredients selected

~ from the group consisting of builders, enzymes, bleaches, whiteners, color care agents,

fajbric softeners, suds suppressors, dispersants, dye transfer inhibitors, chelating agents
and aerosol propellants, each as described in further detail herein.

The invention also provides antimicrobial taundry care compositions in -
liquid, paste, gel, bar, tablet, spray, foam, powder or granﬁle form, each as described in
more detail herein. ‘ '

The invention also provides home care methods comprising applying a

home care composition to an article, surface or space. Exemplary articles, surfaces and
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spaces include clotﬁes, furniture fabrics, rugs and carpeté, draperies, dishes and cooking

utensils, grills, ovens, and other items used by humans.

The term “surface” includes hard surfaces in the human environment, such
as floors, glass surfaces (such as glass windows, doors and countertops), other counter

surfaces, bath, toilet bowl, sink and other bathroom surfaces.

"The term “gpace” includes the intetior portion of buildings occupied by

humans, including the air contained therein.

The mventmn provides personal care commpositions contammg silver
dihydrogen citrate present at a concentration effective to preserve the composition against
microbes. The invention further provides personal care compositions confaining
sufficient silver dihydrogen citrate to confer an antimicrobial effect on a person to whom
it is applied. Such personal care compositions are non-toxic, cost-effective and shelf-
stable over prolonged periods. Such personal care compositions can include: underarm
deodorant sprays, roll-ons, sticks and gels; underarm antiperspirant sprays, rofl-ons, sticks
and gels; underarm antiperspirant / deodorant sprays, roll-ons, sticks and gels; skin '
treatment creams, lotions, gels, tonics, sprays and oils; sun-protectant creams, lotions,
gels, sprays and oils; personal cleansing (hand and/or body) soaps, shampoos, bath oils
and beads; hair shampoos, rinses, conditioners, gels, oils and/or dyes; oral care products
(dentrifices) such as toothpastes, tooth gels, oral rinses, Whjtcning compositions and

dental flosses; and cosmetic lotions, sticks, creams, oils and ointments.

The .invention further provides home or industrial care compositions for
treating articles, surfaces or spaces in the human environment. In some embodimens,
such home or industrial care compositions possess effective antimicrobial preservative
properties. In other embodiments, such home or industrial care compositions confer an
antimicrobial effect on articles, surfaces or spaces to which they are applied. Home and
industrial care compositions provided by the invention include: surface cleaning
compositions (for example, glass, floor, counter, bath, toilet bowl, sink, appliance and
furniture cleaning compositions); deodorants (for example, solid, liquid and spray
deodorants air and/or surface deodorants); disinfectants (for example, spray and solid
(including gel) air disinfe’cté.nts;. and spray, sotid, liquid and paste surface disinfectants);
waxes and other surface protecting and/or polishing compositions; laundry eompositions

(for example detergents, fabric softeners and whiteners); and rug shampoos.
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in some enbodi nents of the invention are adipic acid,
tartaric acid; citric 30acid;, maleic acid; lactic

- acid; matic acid; succinic acid; glycolic acid,

glutaric acid; benzoic acid; malonic acid; salicylic
aci d; gluconic acid; gluconol actone (especially
gl ucono-del ta-lactone); 2-pyrrolidone-5 carboxylic
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noi sturi zer agent droplets from coal esci ng and phase
splitting in the product. The network exhibits

ti me-dependent recovery of viscosity after shearing
(for exanple, 30 thixotropy). The

Vi@ 2195/11926r s di scl osed above do not include PET/US2005/031876

surfactants. The stabili zePs provide inproved shel f-

Sl eGS0 iakiutdtd; HaldepnaaBipberyb Bibemn2 4,4 picklosr-P'ed

roxyl - Cont ai ni ng st abj

L] incl ude o qq
nytuliyiiihen stenrEoRERy o ST 2 ARy stsdPromediphent

1y 9%%9&%9 PCE/NISRAQHEAA1 8RR Phenol; 4-Methyl
eﬂge?’f)&f’%o}{\ﬁy%)r xlyst égl%i%n’and tsrai -12- %ﬁdrgsq%%bn vl
Phetyloi-BohBred]; 2dddiretiyt Phongl; @&“PF’Q/“yﬂWi heapt; S -Dimethy

nygr ' ol i dpts : iy Phénolteisi-Amyl Phenol; 4-
e v
teiC- QD0 Phérodisn-Fvie Phenndickn-feptd Bpgrof dono- an Poly-Alkyl an

hvdr : ai ni e g i ¢ Ohlorophenol:
AR BB PR LA it s lopbn
byl pRaRRRorbpeBial ﬂ-@hl@:"wﬁhemi;sﬂ-ﬁgly mﬁé’é@miheéﬂ‘s ?‘?‘“B y yip-
ey, ar ca resent.. A el 9
chpabarabyPRoH vSrRERY; Tt BRIl A7,

' Cl‘il@rog_ﬁéﬂél; 0591 Gophidacl; andtliyirbaTidtroplicncl Fud pﬁ}%ﬁgpheqrpﬂé n-Propyl

stabilizer is | nsoluble-in pur ient -
oo el SR A SO
cfbARh LIRS NP @ RGofiansine Frptyl piCtiabptaholl 6-Benzyl p-
conposi tions herein conprises a _po%é/‘ i Cmt-aﬁr'u%ﬁlﬁ e loro-
CiflotaphénokenBeaxyHg-Tae B Y iy H{ﬂ’?ﬁ%‘&@r "6V Phereasi g&?t he
oS 8%%&@1%3}(12)—('313191‘%9%@9 OIS 1b1BH mbtittyih-Clodphénol; 3-
e IERE R L R B
Metityt pC. ’ nor e
cRBL AL e Lipfy L\ b h kbl 6k@nPopyla-methybt as
PEB f’“%oz’_ers [ ﬁyeng%bg?ffi)rents of the inventive " |
cm?pngm;oww-mmfmghﬂim@@gromh@vhérs&ctwléam?y i«m
included jn_an nt: ) s h vl o-
US0PSR an s e,
CHRE@Endf 6-Ish @ repyirpattivi-B omethyl p-Cldprorsnsl dr sPERERY - Hgtmethy
et L S, b GRENC 1 § sBh 1901z Octyl-3-methyl p-
PRBLRSS: HBLERED) SRFLB LA pER i o st
N _olﬁ@blemt@ﬁ-ﬁemmptmn?pbml;d\@ﬁgyig$wgm@§@nol, Hthyl p-
cationi ¢ pal ysacchari des, of . « gu: i
Repasheag e DY G T ‘?0611_‘?5%? PG s
pRgopILS s bASpheatih Boniigriso o vy o ek
ooomaion e SRS e O o
e T A R
i s o e p%ﬂ?ﬁe’»',yﬂ@&?}oaﬁﬁg%*alﬁtﬂpﬂéf%’#ez‘fﬁﬁ'
120 Cy ) | ' e enol;
Pataxdhinresnetd-xtlony oDs-IEore - odi nent s,
ilhe AL '-%-8@0153[2@12 &?d)@h%ﬁ}lﬁ@ﬂq@&e; ReQiRihblemgieup
P W&B’g?‘% an84" o) ol y I

um cryl ate, ‘hy_drox¥) etpﬁl ol
Reilvhtitlee Sasocambl Mdtyd Rexyrciaph hyé Besordiadlen-Pgpyl Resorcinol; n-
-pol yquat.em um 1Q. N e[g‘p@gg‘ g R ERindl L0ty
fg‘fﬂégﬁqr%{ﬂ’ B*rﬁw@;?‘eea"ﬁ”‘ﬁ“’% ﬁeH%ﬁyiegﬁ%?dgﬁgbl’conposj tions g4
R drbin60 AN G ER SbEriE2 PrenyhyR esomsingh; yeotyl Resargingl P henytethyl
esters. | n sone.enbodi nent 10- ‘ .ef Dbihvy-
Pf@é@ff%@%@hﬁl}’iﬁ%?@’# REpenglog, a"&%&%‘é}%ﬁ% %3[‘%11?1]%‘?‘%% Y
CROLMPREAE Mdlizblsonelitord dasioityibotydpivug) Memss Sfome 2.4-
enbodi ments, the ester is preferably a diester, nore
preferably a Cl4-Cl18 diester, nost preferably
et hyl ene glycol distearate. In enbodi nents wherein
Cia-C22 ethylene glycol fatty acid esters are
utilized as the stabilizer, they will be present in a

concentration range of: from about 3% to about 10%
WD 2006/ 029213PCT/ US2005/ 031876 30 preferably from



10

15

20

25

30

WD 2006/ 029213PCT/ US2005/ 031876 33

2- hydr oxy- propyl oxy) - 2- hydr oxy] Then34} - 644- ét hyl car bo
xy)- phenyl am no] -1, 3,5-triazine; benzotriazole
conpounds, for exanple

V&) Wos/ppseidy | ene- bi's( 6- (2Hoenzot ri azol - 2- y1) 4-BCE/US2095/431876
tetranethylbutyl) phenol ; B trianilino-s-triazine

Dﬂy%%d é{@iﬁ;h&%ﬂ/{eﬁﬁﬁe QWBPEH]E@Z 4-D1hydroxyd1pheny1 Methane; Blsphenohc |

i ne- carbo-2'

Coephyidsy 2, BNyhyle: N S N I ER

' G BadD) 1 Bd(2-HEREAYS0F
o DRI 2 B 500 o

deloﬁa’s];ﬂhBMl}se}ﬁle,rhlda-Mﬂr@xs SSGQMr@hﬁn@%EE]Iﬁ&FJ ey Epters (Parabens);
! ZORH Sl 0 Ilmdlben

M‘%@ﬁ%"&%é’ghl) rgﬁ)éﬁ éﬁegggt@g\& or gl%ot z}lga?tﬁetﬂaﬁfﬂl}?n@dl Xi g N

so%t afbbsfl B enkylparatmnj Sedium Ml hylpavpion $9ss &

i G by ® TCC); 3-
i Gy ke LSRR s (ot orTCO3 -
Mﬂwﬂrwgﬁnmmcmahma 36" A rigblorqontbarilifig; Chlsohexidine an

T
9004- 73-3 d t o,
e ?%%%QI g&l%ﬂ(’g\éﬁﬁﬁ%@%{ﬁgk 6a§1:%12$1&%n%a201

Hé&%ﬁh O%QS@% x@gethPleBdnashide) Istdeshbiide ((agmggi(@} ,oé@am}\rﬁr

fl [ s
R N EH R I
th%g?ft%fl%q]{; 1 86884 anddRicfm82aQex partithee pri mar y

‘Size I's an average of 15nm 35nm and the

particle Pgl(‘)&l@ hibosh SiRRésehation 6f doBmetiveplraamgreutéal, hoosekpld
- 300nm a ﬁ] n

rdlttsﬂ:hmsl&dowﬁsmn%%%rl’ggg bggi g%@ ne‘gﬂcgtrféé%gﬁlg%g%s silver
mﬁﬁg@g‘%@ﬁ{&%@% ?ﬂ%ﬁoﬁ%ﬂymheaammumlbmsmsemuggg such

sor bers descrlbed [ n
asaeRlos the AFasx VEof the FurpeanCoemaghis Ripeti 1gtg<|5’ Wi fiBwing)

flelfyde; hydrox
B iy e
bi ﬁéiiyt i@ &l saldéuph ot extitd-phengiphenodvigegyrithion; chloro S ydroxy

bqnﬁgqc @eg X@ﬁt&fﬁo di & %stgrg shdhGas! gyl i)ér‘d@enc&ﬁﬁ%tabbm M8opyl

pr eparations; bath preparat.i ons44
pEAsREbtel ;ﬁ%&@nﬁﬂaroﬁﬂr}ﬁxqsméplaraad g enlis ingRudimgdsefbjpnaty (4,4'-

care preparat| and Skl t & n@ﬂ@ bis(3-
bexpgiedyyienaheny- W&ﬁtgp@o-bgfﬂé 6r 0 ucﬁqé! ?1 ?)%dtm ¥ gy o ,
RPN i@ Him bltg»hfoy@emmeQOtepmmﬁp@;pSO)mg (i.e. pheny

t 1. )
oo eI DTS} CuBEE pbRRS .. peny
%‘fc%ﬁg b Eakey; 1 ?stEﬁ&hﬁﬁb}fﬁﬁﬁ@wbﬂeﬁaﬂahﬂmame (Hexetldm), 5-

f bl hed
e o e LA el s
3BT roéﬁﬂl%ﬁ@hhﬁbﬁc&@h}, §ftﬂlblrdlgl cﬁésﬁh&gﬁaﬁt iggdoro 2-

Ol’ al ar e reparati ons ra rance rat |10& anc%loro35-
h?&lﬁﬁ? tipbertyddtirer l(hr@h{swﬁn% 4 pqilg ¥ pheny €
dpﬂ tﬁ{)ug@gp@ﬁ}?or %rﬁro)ﬁ hﬂﬁa%dli@ﬁiyi i@k @él)ﬁ@bﬁmaﬂfylene blguamde)

s take a wide variety of

h@ﬂx@ﬁﬂbﬁdd Qrphfamxyszthahg} (pbsawrnrpethanio; bevametbyiere GRSy d
reparati.ons.a t iql RitdrchiBrid@{@laternium

(Misthppamige); 15(?1 a}é)oaum@nf%?-l /lwazg))%%gl)i\/\/?ﬁ1 er-in-ojl (@11 3

Mti'% Mbﬁe?om 1hcimtazoiy P Sidometbylahpiaron B fpbazole); 13-

emul si ons _an n I benzyt

e

PAMIEN 2-BbdoAoALEHicyand Rivkrest 27 m&xkbn@rbls(ﬁabrgmprﬂkchl%o phenolj

spray or an aerosol, a foam a tonic, a surfactant, a

l'iquid soap preparat| on, a bar soap preparation or a

paste. Enbodi nents of t he present invention 10

include a wide variety .of cosnetic preparations and

phar maceuti cal preparations that contain silver

i on-cont ai ni ng aqueous acid of the present invention

(inventive silver dihydrogen citrate; silver

di hydrogen citrate). In various enbodi nents of the
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or Novenmerm EC-1); Cosnedia(r) SP; Aristoflex AVC, or

nodi fied Starch (such as Structure(r) Sol anace or

StructureeXL). 20The invention further provides

personal care conpositions, which are oral care
WOHBEEPHPons, conprising sjlver dihydrogen éugpgggwmnsm

and water in an orally accgbtable form By ' orallgﬂ
(bRERERbABh&:eS; Q;ﬁd{tﬂlylchlcbmissthme@lnne niedtylisdisiazylene, egfylisothiazolone,

t I di
S BTSpR Sau el R GO PRk Bl
cfUEhRIGRNLrIGhoRTRIOME, Qﬁﬁ)ﬂ%elﬁ&?{il&rﬁur;oa:ﬂ:d Ghooiliee

I nNgr edl en IS O e e a | S 0
hyslwghizadebdd&ﬁnowr@gn?é’g 2- @&ﬂ}?ﬂ%’w%"l’ @;ﬁ noim%%fl Ier?g
ox%PoEf‘ahle hVPB zbﬂdxﬁacaemmn@lﬁ@mwtu ons need not

e

st

t fl d
BRI T IA——

B e b e s
(¢chBriphuent)- mﬁ—mowd@é@hwmh%%r@ ereltor LR

h &
(@gﬁg&%@]@ﬂ)ﬁe S esb‘édg gt&@ﬁﬁémféﬁ&l)m%éﬂ@ﬁz -A0REihethy]

e gels,
ar&ﬁbmﬁirnbz@ﬂ:@c[mﬂ dﬂdniﬂ(aémmpnaysbromecwtxyp@mg@§g}opg%)df)enzyl—

det ai.l rein
e e S
c%mdm&lzaﬂ@mﬁmmme)g alikyb4ce-al &)gdlmtﬂe’hb enziylsmmonéug fiegride,

7 the ngg%g%glncludlng &he te@ﬂ@%kggn%§%§§ﬁ%%%nmdwo

éﬁ?élf(@rﬁﬁﬁ sacofthafthchkapadid hmDitesdlte midsestons prpginic acid and its
eani n gents abr asi ves

dat
saftex| sgh{:mhc ﬁ@l apg #y saé’@egm‘tgc acil% H#{tw t? gﬂﬁh‘ﬁ% g 1L n% Ahorganic

s a&ﬁ Rt §od119§ LifiRg d@@eﬂiaseucamm paaicecidal
agen er than the inventive. ant

magerats|- etﬂlbflawmqnng@be@@m@?ah%g Srogw T HaE e}&ﬁlso’f Jiqmegosal);
1@@11([%%181118 L %#1 B6q i9 ésﬁlgoéc'ﬂ:%ﬁo% cfing Iolaﬂm‘i‘d)’f'@@ﬂﬁsm hydasy methyl-

I'n a conventional thornier %ﬁgne sugﬁfgﬁ. X
am;lnbh}cetaltte(sqnhymldeiOXﬁ/mrﬁth]@fYGmﬁ@c’sé}ﬁﬁdé’WP su are;
olid or solid. For exanple,
%@? ﬂé ﬂ%ﬁ%? X?g% ‘%YEIH t he conpositions are
pastes or e]}l\? {)12 0@1@9& éo%%o%ﬁoﬁ’s dBRtotB e ahR@robial
(for exa r guns) W th brushing.

agﬂrx&eﬁrhﬁﬁhmmczmaml amhemeobuai st Fsb e P gigitial s or
S, ar e a &]ﬂ:
e S L s e

fgﬁggtﬁcm()rgam&ﬁ&t(ﬁ mﬁnamg sarmb rzapiratlmhha} ol haiingpnfipagierial

mater or se. The in e d
pRRETR B A QIRTSIE P brre ek S S Ble A me, lavender,
cl%‘%{:é Ik{)éﬂs te@g@? l&&%ofn@ﬂztﬁkﬂmﬂpb&myalﬁmangtasshmaxelﬁ*ﬂ mdarwood

anti bacterial effects i
ciparmom: fieegresnEdREnteed ﬂqWﬂ?fg HH?‘% %@’%‘%&s }‘1{6@&3 o GIJ"?%

P rp%ﬂHﬁt bhre HEANE BumTeMWid, Besih Fe@aLe 5 belsarmmfmentitol, ocmea _
vent gingivitis; reduce sIo theéggﬁ%res§%§ cunalmza
oogarprRVRALst el aaawbi i?qff‘ée’é‘#d‘f"%ﬁ i W B 645t 0
suoclgc ﬁe%lm rr%&lggsctfﬁgﬁﬂl e@Chtial blly ark $heaRh %Hﬁﬁdallcﬁm@(mmts of
nven Ive e ments by conbining the_sil

figh Iﬁgm,rmwge:rblai ot nimel-garivdl ol hich he&heeh SERa fo provide the
ant i - ! t @¥e not limited to-anethol, catechole
oRfipier Bt By Thiss ShRORL MR R R not liaied o metho
cadpliche, dambﬁr Wﬂfﬂc@l‘f’@b'm&i@r@b@ atid.damesel. dinpsHichioro one,
brom de, benzal koni uni- 20 chl oride and cetyl
gyridiniun1ch|oride) and/ or phenol i ¢ substances {such
as 2,4,4"- trichloro-2'-hydroxydi phenyl et her;

4, 4' dlchloro 2- hydr oxydi Phenyl et her, thynol, and OH
24 ot her phenolic conpounds having the fO||OMAng
generic formula wherein R22, R23 and R24 are

i ndependently from each other al kyl (branched, cyclo
or linear), aryl O-aryl, o-alkyl (linear, cyclo, or
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5l n sone enbodi nents, the antibacterial enhancing
agent is an anionic polynmer conprising a chain or
backbone containing repeating units each preferably

containing at | east one carbon atom and preferablzéﬁfngm,76

We8HMSRE directly or |nd|r§ctly pendent
del i very-enhanci ng group ahtl at |1 east one directly o

1iinBAlinG 8 dirol peaHANklicybng tetoh tterpm@nmrmo@?a harhém%ratanhl

group gemnally,. vi.cinall I 1. chit
el P R ohaR gt ‘Bﬁ%fftegﬁsa&dpr efer a’bﬁ(ﬁi;d(aa{ %}gr%%r algl% he

ofthat Berivatives. In sone enbodi ments, the
ant1 bacterial enhanci ng agent may be a sinple

conpound, i RERE &F @Bleye abpadey amtrma olf altmum@h@i actifyify,ecasier

. preferably a pol yner, or ture r hold
moipyra@ma@ifeahea@m&m Gt%ﬁe’i/" Hhd J?%%éﬁfo Yhers
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s 8P LT MOzt o b e o b purtices, |

for maxim zi @g%de Lvery %”t%? bRh&N boRa10fubsthiRes listed herein as
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aque agent to oral
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O D ok hack: Pbone So atl al n!hn?n %Q&se ¢ dhSro hﬁcﬁfc)fpersonal

2eqoH iR ETtivgo P B TRYIRTERY

a eas about
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0% Up tQ 95% or 100% a5
teldy pesristod s A b é‘ﬁ?@@ﬂ?ﬁ%@’?ﬁs ectpd) gxm\ﬁ‘!’%raagst"g?edt% n

215 anGh Qrgcm@hx%mal Wdnts” GRbAiomheAintingiasbiabpreservatives”. The
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f.er abl
(onuiratnsolheonbBABOEBAR & o BAre Loy
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srgaicarcrpeodtsiio pialininchegngs bl % % %%% éB‘{e egﬁe?@%% 0 2%.
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T /\ID U,

groups. having the formil a. - (X)0- D’)Q \Aharg: i

) aryl, al kar\/l

zgrol ot 1jor| nmgre). WO

ori &t it ho | Nef f2-isialyat i it ad 17 18
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t her egf

dimentd, thejanti bactleri al

031876141 -+n-sarerenyodrment;
gubst | tuted derilvat|i vgs" i ncl ude
at{ arejnop- hydriophi liic and dq -
erflere With the [degired functijon
nhiangi ng agent_jas enfan“inb_i
ijcriobi al{ and/ pr antfi - pl ague

[«

I

on oral surflaces sugh
da, (Br}, I, and| carbacyclyl and

{

rgf-erabty—atnatural [or [synthetijc
oxyl at € havi hg a | gcull ar

t oj about 5, 000, POO; prief er apl v
50D, 000. The|inyentign further
nmltidns_@onpr si-hg-si-tvet—10

di hydrogen citrate in a laundry detergent and/or
fabric care conposition. In such enbodi ments of the
invention, the inventive |aundry detergent and/or
fabric care com positions preferably further
conprise a detergent ingredient selected from
cationic, anionic and/or nonionic surfactants and/or
bl eachi ng agent. In sonme enbodi nents, the




5 to the present invention include: |iquid soaps
and/ or detergents; |iquid cleaning agents conpri sing
one or nore additional water-soluble additives, such
as surfactants, water softeners and/or anti ' b‘
' . >, 057031876
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Non-limiting examples of anionic lathering surfactants useful in
embodiments of the compositions of the present invention are disclosed in McCutcheon's,
Detergents and Emulsifiers, North American edition (1 990), publishéd by The
Manufacturing Confectioner Publishing Co.; McCutcheon's, Functional Materials, North
American Edition (1992); and U.S. Pat. No. 3,929,678, to Laughlin et al., issued Dec. 30,
1975, all of which are incorporated herein by reference.

. Awide variety of anionic surfactants will be useful in embodiments of the
invention. Nén#limiﬁng' exanples of anionic lathering surfactants include those selected
from the group consisting of alkyl and alkyl ether sulfates; sulfated monoglycerides;
sulfonated olefins; alkyl aryl sulfonates; primary or secondary alkane sulfonates; alkyl
sulfosiccinates; acyl taurates; acyl isethionates; alkyl glycerylethei‘ sulfonate; sulfonated
methyl esters; sulfonated fatty acids; atkyl phosphates; acyl ghutamates; acyl sarcosinates;
alkyl sulfoacetates; acylated peptides; alkyl cther carboxylates; acyl lactylates; at;ionic
fluorosurfactants; and mixtures thereof. Mixtures of anionic surfactants can be used

effectively in some embodiments of the present invention.

Anionic surfactants for use in inventive cleansing compositions include
alkyl and atkyl ether sulfates. These materials have the respective formulae Ry-O-
S0;-M and R;1~(CH2}h—O)x-O—SO3»M, wherein Ry is a saturated or unsaturated,
branched or unbranched alkyl group from about 8 to about 24 carbon ators, x is1io 19,
and Misa Water-soiuble cation such as ammonium, sodium, potassium, magnesium,
triethanolamine, diethanolamine and monocthanolamine. The atkyl sulfates are typicélly
made by the sulfation of mnonohydric alcohols (having from about 8 to about 24 catbon
atoms) using sulfar trioxide or other known sulfation technique. The alkyl ether sulfates
are typically made as condensation products of ethylene oxide and monohydric alcohols
(having from about § to about 24 carbon atoms) and then sulfated. These alcohots can be
derived from fats, for example, coconut oil or tallow, or can be synthetic. | Specific
examples of alkyl sulfates which are useful in some embodiments of inventive cleanser
compositions are sodium, apymonium, potassiui, magnesium, or TEA salts of Tauryl or
mayristyl sulfate. Examples of alkyl ether sulfates inctude ammonium, sodium, o

magnesiwn, or TEA Jaureth-3 sulfate.
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ant i nmi cr glabthks sagéﬁ@ éa:{st;z(f arfiggic surfactants geg the sjjiiated

manL] 100k AL p3GHIMES R AP COMH-CH,-O-SO5 M, wherein Rz is a
saturated or unsaturated, branched or unbranched alkyl group from about 8 to about 24-
carbon atoms, and M is a water-soluble cation such as émmoninm, sodium, potassium,
magnesium, triethanolamine, diethanolamine and monoethanolamine. These are typically
made by the reaction of glycerin with fatty acids (having from about 8 to about 24 carbon
atoms) to form a monoglyceride and the subsequent sulfation of this monoglyceride with
sulfur trioxide. An example of a sulfated monoglyceride is sodium cocomonoglyceride
sulfate.

Other suitable anionic surfactants inchide olefin sulfonates of the form
R;380:-M, wherein Ry is a mono-olefin having from about 12 to about 24 carbon atoms,
and M is a water-soluble cation such as ammonium, sodium, potassiutm, magoesium,
triethanolamine, diethanolamine and mono ethanolamine. These compounds can be
produced by the sulfonation of a-olefins by 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
hydroxyalkanesulfonate. An example of a sulfonated olefin is sodium C14/Cys ct-olefin

sulfonate.

Other suitable anionic surfactants are the linear alkylbenzene sulfoﬁates of

the form Rl;;-C5H4-SO3-M, wherein Rya is a safurated or unsaturated, branched or

unbranched alkyl group from about 8 to about 24 carbon atoms, and M is a water-soluble
cation such as ammomum sodium, potassium, magnesium, triethanolamine,
diethanolamine and monoethanolamine. These are formed by the sulfonation of linear

alkyl benzene with sulfir trioxide. An example of this anionic surfactant is sodium

. dodecylbenzene sulfonate.

Siill other anionic surfactants suitable for embodiments of inventive the
cleansing composition include the primary or secondary atkane sulfonates of the form
R;5-SO5-M, wherein R;5 is a saturated or unsaturated, branched or unbranched alkyl chain
from about 8 to about 24 carbon atoms, and M is a water-soluble cation such as
ammonium, sodinm, potassium, magnesium, triethanolamine, diethanolamine and
monoethanolamine. These are commonty formed by the sulfonation of paraffins using
sulfur dioxide in the presence of chlorine and ultraviolet light or another known

sulfonation method. The sulfonation can occur in either the secondary or primary



10

15

20

25

30

Chel ati ng agents (such as EDTA) 0% 0. 2% Lt

Antioxi dants 0.05% - 0.2% H Silver D hydr ogen
Ctrate Stock Solution (0.1%- 209 P)érfu?re
oils 0.1%- 0.4% ki M M Wat er deioni zed s

VIO O /k29213 As ot her anti m cr Gi§iTaIS2005/031876

preservative, the for mul at tons preferably contains 1%

sonnenO B S AR LANRL A #BRluRnaRS TGRS H A

droxy benzoi c esters).
md1ef emfedivaddi;id ppakifiantifoiatsobi al agent the
formulati on m ght contain 50.15%triclosan. As
pt ef er r edtimaiher afitablathiniic soffictantsere the alkyt Wgosuccm&f%a which

formul ati on contains. 0. 3% farn
incylt Bscaont Nl BoA DR P PR oo bR B g e tfostoBoate
teﬁ(ﬁé{s@ﬁﬂﬁ?‘t md{darbaxymm@mctaﬂmifnsmnm ctidneyl ester of sodium
conti nuous ase 1
SHHPSIW@MPelddﬁhh?ia’ gt b R gl B BB
C{EQIE@ihicSa%ﬁi one or nore water-insoluble
|ngre Ients) according to the present invention.

gagl : 3 ALY ki LRRtEs Wit Siebsed on kaugineditdelt is algo kngn
as 2-aminoethanesulfonic acid. Examples of taurates include N—alkyltaunnes such as the
one prepared by reacting dodecylamine with sodmm isethionate acoordmg to the teaching
of U.S. Pat. No. 2,658,072 which is incorporated herem by reference in its entirety. Other
examples of taurine derivatives that are useful in embodiments of the invention include
the acyl taurines formed by the reaction of n-methyl taurine with faity acids (having from

about 8 to about 24 carbon atoms):

Another class of anionic surfactants suitable for use in some embodiments

of the inventive cleansing composition are the acyl isethionates. The acyl isethionates

typically have the formula R.5-CO-0-CH,-CH,S0;-M, wherein Rigis a saturated or

unsaturated, branched or unbranched alkyl group having from about 10 to about 30
carbon atoms, and M is a cation. These are typically formed by the reaction of fatty acids
(having from about 8 to about 30 carbon atorns) with an alkali metal isethionate.
Nonlimiting exémples of these acyl isethionates include ammonium cocoyl isethionate,

sodium cocoyl isethionate, sodium lauroyl isethionate, and mixtures thereof.

Still other suitable anionic surfactants are the alkylglyceryl cther
sulfonates of the form R 7-OCH,-C(OH)H-CHy-8O5-M, wherein Ry is a saturated or
unsaturated, branched or unbranched atkyl group from about 8 to about 24 carbon atoms,
and M is a water-sotuble catien such as ammonium, sodum, potassium, magneéium,
triethanolamine, diethanolamine and monoethanolamine. These can bé formed by the
reaction of epichiorohydrin and sodium bisulfite with fatty alcohols (having from about 8
to about 24 carbon‘atoms) or other known methods. One example is sodium cocoglyceryl

ether sulfonate.

Other suitable anionic surfactants mclude the sulfonated fatty acids of the
form Rg-CH(SO4)-COOH and sulfonated methyl esters of the from R 15-CH(SO04)-CO-O-
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sulfonation of fatty acids or alkyl methyl esters (having from about 8§ to about 24 carbon
atoms) with sulfur trioxide or by other known sulfonation techniques. Examples include

alpha sulfonated coconut fatty acid and lauryl methyl ester.

Other suitable anionic materials include phosphates such as monoalkyl-
dialkyl-, and trialkylphosphate salts formed by the reaction of phosphorous pentoxide
with monohydric branched or unbranched alcohols having from about 8 to about 24
carbon atoms. In some embodiments, these anionic materials are also be formed by other

known phosphation methods. An example from this class of surfactants is sodium mono

or dilauryiphosphate.

Other suitable anionic materials include acyl glutamates corresponding to
the formula R5-CO-N(COOH)-CH,CH;-CO,-M wherein Ro is a saturated or
unsaturated, branched or unBranched allcyl or aikenyl group of about 8 to about 24 carbon
atoms, and M is a water-soluble cation. Nonlimiting examples of which include sodium

lauroyl glutamate and sodium cocoyl glutamate.

Other anionic materials include alkanoyl sarcosinates corresponding to the
formula Rap-CON(CH;3)-CH,CHy-CO:-M wherein Ry is a saturated or unsaturated,
branched or unbranched alky! or alkenyl group of about 10 to about 20 carbon atoms, and
M is a water-soluble cation. Nonlimiting examples of which include sodium lauroyl

sarcosinate, sodium cocoyl sarcosinate, and ammonium lauroyl sarcosinate.

Other anionic materials include alkyl ether carboxylates corresponding to
the formula Ry -(OCH,CH,)x-OCH»-CO-M wherein Ry is a saturated or unsaturated,
branched or unbranched alky! or alkenyl group of about 8 to about 24 carbon atoms, x is 1

to 10, and M is a water-soluble cation. Nonlimiting examples of which inclade sodium

- laureth carboxylate.

Other anionic materials i—nc}ﬁde acyl lactylates corresponding to the
formula Ryy-CO-[O-CH(CH;)-COlx-CO»-M wherein Ry, is a saturated or unsatorated,
branched or unbranched alkyl or alkeny! group of about 8 to about 24 catbon atoms, x is
3, and M is a water-soluble cation, nonlimiting examples of which include sodium cocdyl

lactylate.
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compounds reactive therewith having long hydrophobic chains (for example aliphatic
chains of about 12-20 carbon atoms), which condensation products (“ethoxamers™)
contain hydrophilic polyoxyethylene moieties, such as condensation products of
poly(ethyleneoxide) with fatty acids, fatty atcohols, fatty amides, polyhydric alcohols (for
example sorbitan monostearate) and polypropylene oxide (for example Pluronic ®
matcrials). Polyoxamers include for example block copolymers of polyoxyethylene and
polyoxypropylene having an average molecular weight from about 3000 to 5000 and a
preferred average molecular weight from about 3500 to 4000 and _containin_g about 10-
80% hydrophilic polyoxyethylene groups, by wei ght, of the block copolymer (for
example Phuronic F127). |

The iﬁvention further provides personal care and home care compositions
comptising one or more amphoteric surfactants. Some amphoteric surfactants are Cs-Cig- ‘
betains, Cg-C g-sulfobetains, Cs-Cpe-alkylamido-Ci-Cy-alkylene betains, imidazoline
carboxylates, atkylamphocarboxycarbonic acids, alkylamphocarbonic acid (for examp}é
lauroamphoglycinate) and N—alkyl—[yaminopropioﬁate or -iminodipropionate. In
partiéula‘r embodiments, the amphoteric surfactant comprises Cio-Cog-alkylamidoCy-Cy-
alkylenbetaine and/or coco fatty acid amide propylbetaine.

The invention further provides personal care and liome care compositions
comprising a combination of anionic, non-ionic and amphoteric surfactants. The anionic,
non-ionic and araphoteric surfactants are set forth above.- |

The invention further provides antimicrobial compositions that comprise

an additional proton donating agent (aside from citric acid, which itself could be
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invention (1nc1ud1ng skin treatments and cleansers), the pH of the antimicrobial

compositions of the present invention is adjusted to a sufficiently low level in order to
either form or deposit substantial undissociated acid on the skin. In such embodiments,
the pH of the present composition will be adjusted and preferably buffered io a range

from about 3.0 to about 6.0, preferably from about 3.0 to about 5.0 and more preferably

from about 3.5 to about 4.5. If necessary, strong acid (for example a mineral acid, such as

" HCI, 13804, H3PO4, HBr, HI, H>S80;3, HsPO;3, ete.) may be used to lower the pH into the

desired range.

A non-exclusive list of examples of organic acids which act as the proton

“donating agent in some embodiments of the invention are adipic acid; tartaric acid; citric

acid; maleic acid; lactic acid; malie acid; succinic acid; glycolic acid; glutaric acid;
benzoic acid; malonic acid; salicylic acid; gluconic acid; gluconolactone (especially
glucono-delta-tactone); 2-pyrrolidone-5 carboxylic acid; polyacrylic acid; salts thereof;

and mixtures thereof (optionally with one or more mineral acids). A non-exchusive lst of
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d&ﬁ?ﬁa&hﬁ?ﬂ&d in some embodiments include: nonionic surfactants such as the
Geﬁap0124® series of ethoxylated alcohols; POE(20) sorbitan monooleate (Tween® 80);
polyethylene glycol cocoate and Pluronic® propylene oxide/ethylene oxide block
polymers; and amphoteric surfactants such as alkyl betaines; alkyl sultaines; alkyl
amphoacetates; alkyl amphodiacetates; alkyl amphopropionates; and alkyl

~ amphodipropionates. In some embodiments, the mildness enhancing co-surfactants

comprise from about 20% to about 70%, preferably from about 20% to about 50%, by
weight of the anionic surfactant, of the cleansing composition.
The invention further provides coﬁlpositions comprising one or tmore lipid

skin moisturizing agents, which provide a moisturizing benefit to the user when deposited

to the user's skin. In some embodiments, lipophilic skin moisturizing agents are

constitute about 0.1% to about 30%, preferably from about 0.2% to about 10%, most
preferably from about 0.5% to about 5% by weight of the composition. In some
embodiments, the lipophilic skin moisturizing agent is characterized by its solubility
parameter, as defined by Vaug_h:in in Cosmetics and Toiletries, Vol. 103, p. 47-69,
October 1988 (expressly incorporated herein by reference). A lipophilic skin-
moisturizing agent having a Vaughan solubility Parameter (VSP) from 5 to-16, preferably
from 5.5 to 9 is suitable for use in antimicrobial cleansing embodiments of the inventive

antimicrobial compositions.

A wide variety of “lipid-type materials” and mixtures of materials will be

suitable for use in embodiments of antimicrobial compositions of the present invention.
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foregoing. Fatty acids, fatty acid soaps and water soluble polyols are specifically

excluded from this definition of a lipophilic skin moisturizing agent.

Some examples of lipid-type materials are: petrolatum; mineral oil
microcrystalline waxes; polyalkenes (for example hydrogenated and nonhydrogenated

polybutene and polydecene); paraffins; cerasin; ozokerite; polyethylene; and

'per-hydrosqualene. Blends of petrolatum and hydrogenated and nonhydrogenated high

molecular weight polybutenes, wherein the ratio of petrolatum to polybutene ranges from
about 90:10 to about 40:60, are also suitable for use in some embodiments. as the lipid
skin moisfurizing agent in tﬁe compositions herein.

Some additional examples of lipid-type materials are: dimethicone
coi:c;ij;ol ;' dii;iethjiﬁélysi10xane; diethylpolysiloxane; high molecular weight dimethicone;
mixed C;-Cap alkyl polysiloxéne; pheny! dimethicone; dimethiconol, and mixtures of any

* two or more of the foregoing. More preferred in some embodiments are non-volatile

silicones selected from dimethicone; dimet‘tﬁconol; mixed C1-C30 alkyl polysiloxane;
and mixtures of any two ormore thereof. Nonlimiting examples of siticones useful in

some embodiments are described in U.S. Pat. No. 5,011,681, to Ciotti et al., issued Apr.

30, 1991, which is incorpbrated by reference.

Some additional examples of lipid-type materials are: castor oil; soy bean
oil; derivatized soybean oils such as mateated soy bean oil; safffower oil; cotton seed oil;
corn oil; walnut oil; peanut oil; olive oil; cod liver oil; almond oil; avoeado oil; palm oil

and sesame oil; vegetable oils and vegetable oil derivatives; coconut oil and derivatized
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In some embodiments, it is most preferred that at least 75% of the
lipophilic skin conditioning agent consists of lipids selected from the group consisting of?
petrolatum; blends of petrolatum and high molecular weight polybutene; rmneral oil;
liquid nondigestible oils (for example liquid cottonseed sucrose octaesters); or blends of
liquid digestible or nondigestible oils with solid polyol polyesters (for example sucrose

octaesters prepared from Cp fatty acids), wherein the ratio of liquid digestible or non-

' ‘digestiblé: oil fo solid polyol polyester ranges from about 96:4 to about 80:20;

hydrogenated or nohhydrogenated polybutene; microcrystalline wax; polyalkene;
paraffin; cerasin; ozokerite; polyethylene; perhydrosqualene; dimethicones; alkyl
siloxane; polymethylsiloxane; methylphenylpolysiloxane; and mixtures of any two or
more thereof. In embodiments comprising a blend of petrolatum and other lipids, the
ratio of petrolatum to the other selected lipids (hydrogenated or unhydro genated
polybutene or polydecene or mineral oil) is preferably from about 10:1 to about 1:2, more

preferably from about 5:1 to about 1:1,

Tn some embodiments wherein a lipophilic skin moisturizing agent 18
employed as the mildnéss enhancer in the inventive antimicrobial compositions, a
stabilizer will be included at a level ranging from about 0. 1% to about 10%, preferably
from about 0.1% to about 8%, more preferably from about 0.1% to about 5% by weight
of the antimicrobial composition. A “stabilizer” is a compound or mixture that forms a
crystalhne stabilizing network in the liquid compomhon that prevents the lipophilic skin
moisturizer agent droplets from coalescing and phase splitting in the product. The
network exhibits time-dependent recovery of viscosity after shearing (for example,
thixotropy).

The stabilizers disclosed above do not include surfactants. The stabilizers

provide improved shel- and stress-stability. In some embodiments, preferred hydroxyl-

containing stabilizers include 12-hydroxystearic acid, 9,10-dihydroxystearic acid, tri-
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; 16 tiilrlyci’t:oggystéarin and tri-12-hydroxystearin (hydrogenated castor oil is mostly {ri-12-
hydroxystearin). Tri-12-hydroxystearin is most preferred in some embodments of the
inventive compositions. When these crystalline, hydroxyl-containing stablhzers are
utilized in embodiments of the antimicrobial composmons herein (for example especially
cleansing compositions), they are typically present at from about 0.1% to 10%, preferably
from 0.1% to 8%, more preferably from 0.1% to about 5% of the antimicrobial
compositions. The stabilizer is insoluble in pure water under ambient to near ambient

conditions.

T some embodiments, the stabilizer employed in the antimicrobial '

'cdmposiﬁons herein comprises a polymeric thickener. A “thickener™ is a compouﬁd

capable of increasing the viscosity of a liquid composition, but which don’t necessarily
form the aforementioned cross-linked matrix. Particular thickeners are described in more
detail herein. Whenlpol)qnerio thickeners are used as stabilizers in embodiments of the
inventive antimicrobial compositions, they are typically included in an amount ranging
from about 0.01% to about 5%, preferably fror about 0.3% to about 3%, by weight of the
composition. In some embodiments, the polymeric tmckener is preferably an anionic,
nonionic, cationic or hydrophobically modified polymer selected from the group
consisting of: cationic polysaccharides of the cationic guar gum class with molecular
weights of 1,000 to 3,000,000; anionic, cationic, and nonionic homopolymers derived
from acrylic and/or methacrylic acid; anionic, cationic, and nonjonic cellulose resins;
cationic copolymers of dimethyldialkylammonium chloride, and acrylic acid; cationic
homopolymers of dimethylalkylammonium chloride; cationic polyalklene and
ethoxypolyalkylene imines; polyethylene glycol of motecular weight from 100,000 o
4,000,000; and mixtures of two or more thereof. In some embodiments, the polymer is
preferably selected from the group consisting of sodium pelyacrylate, hydroxy ethyl
celluloss, cetyl hydroxy ethyl cellulose, and polyquaternium 10.

In some embodirents, the stabiliéer employed in the cleansing
compoéitions will comprise Cro-Caz ethylene glycol fatty acid esters. In some
embodiments, Cio-Ca ethylene glycol fatty acid esters are desiiably combined with the \
polymeric thickeners (described above). In some embodiments, the ester is preferably a
diester, more preferably a C 4-Cis diester, most preferably ethylene glycol distearate. In
embodiments wherein Cp-Cpo ethylene glycol fatty acid esters are utitized as the sta-

bilizer, they will be present in a concentration range of: from about 3% to about 10%,
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preferably from about 5% to about 8%, more preferably from about 6% to about 8% of

the personal cleansing compositions.

“Another class of stabilizer which will be employed in some embodiments
of the antimicrobial compositions of the present invention comprises dispersed
amorphbous silica: i.e, fumed silica, precipitated silica and mixtures thereof. Asused
herein the t§:fm "dispersed amorphous silica" refers to small, ﬁnel'y: divided non-

crystalline silica having a2 mean agglmﬁerate particle size of less than about 100 microus.

In some embodiments in which amorphous silicas are used as the
stabil'izer,'”they will be included in the cleansing compositions at levels ranging from
about 0.1% to about 10%, preferably from about 0.25%.t0 about 8%, more preferably
from about 0.5% to about 5%.

Another class of stabilizer which will be employed in embodiments of the
aptimicrobial compositions of the preéept invention comprises dispersed smectite clay
selected from the group consisting of béntonite and hectorite and mixtuares thereof.
Bentonife is a-colloidal aluminum clay sulfate. (See Merck Index, Eleventh Edition,
1989, entry 1062, p. 164, which is incorporated by reference.) Hectorite is‘a clay
containing sodium, magnesium, lithium, silicon, oxygen, hydrogen and flourine. (See
Merck Index, eleventh Edition, 1989, entry 4538, p. 729, which is herein incorporated by
reference.) When smectite clay is employed as the stabilizer in some embodiments of the
éleansing compbsitions of the present invention, it will be constitute about 0.1% to about
10%, preferably from about 0.25% to about 8%, more preferably from about 0.5% to

about 5% of the composition.

Other known stabilizers, such as fatty acids and fatty alcohols, are also
employed in some embodiment of the inventive compositions. In some embodiments,

palmitic acid and lauric acid aré especially preferred. \

~ Some embodiments of the antimicrobial compositions of the present
invention comprise a wide range of optional ingredients. The CTFA International _
Cosmetic Ingredient Dictionary, Sixth Edition, 1995, which is incorporated by refereﬁce
herein in its entirety, describes a wide variety of non-limiting cosmetic and
pharmaceutical ingredients commonly used in the skin care industry, which are suitable

for use in various embodiments of the composttions of the present invention. Non-
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SIS hEIB8S abrasives, anti-acne agents, anticaking agents, antioxidants, binders,
biological additives, bulking agents, chelating agents, chemical additives, colorants,
cosmetic astringents, cosmetic biocides, denaturants, drug astringents, emulsifiers,
emollients, external analgesics, film formers, fragrance components, humectants,
opacifying agents, plasticizers, preservatives, propellants, reducing agents, skin bleaching
agents, skin-conditioning agents (emollient, humectants, miscellaneous, and occlusive),
skin protectants, solvents, foam boosters, hydrotropes, solubilizing agents, suspending
agents (nonsurfactant), sunscreen agents, ultraviolet light absorbers, and viscosits;
increasing agents (aqueous and nonaqueous). Examples of other functional classes of
materials useful in embodiments of the invention include solubilizing agents,

sequestrants, and keratolytics, and the like.

A “colorant” is any compound or mixture capable of imparting a color to
the composition.

An “emollient” is an compound or mixture capable of making the skin
more soft or supple.

Some embodiments comprise one or more antioxidants, examples of which
are: amino acids or amino acid derivatives; imidazoles and their derivatives; peptides
such as D,].-carnosin; carotinoids; carotines and their derivatives; liponic acid; metal
chelating agents (such as alpha-hydroxy fatty acids, palmitinic acid, phytinic acid,

lactoferrine); alpha-hydroxyacids (for example lactic acid, maleic acid); humic acid;

‘pallate; EDTA, EGTA and their derivattves; unsaturated fatty acids and their derivatives;

vitamin C {ascotbic acid) and its derivatives (such as acetylated derivatives); rutinic acid
and its derivatives; alpha-glycosyl rutin, ferulic acid, butylhydroxytoluel,
butylhydroxyanisol and suitable derivatives; and/or mixtures of two or more of these

substances.

In some embodiments, the inventive compositions comprise one or more

UV absorbers, such as one or more of:

e p-aminobenzoic acid and/or its derivatives, for example 4-

dimethylaminobenzoic acid 2-ethylhexyl ester; -
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‘ester;

benzophenone derivatives, for example 2-hydroxy-4-
methoxybenzophenone and its 5-sulfonic acid derivative;
dibenzoylmethane derivatives, for example 1-(4-tert-butylphenyl)-3-(4-
methoxyphenyl)propane-1,3-dione;diphenylacrylates, for example 2-
ethylhexyl 2-cyano-3,3-diphenylacrylate, and 3-(benzofuranyl) 2- '

_cyanoacrylate;3-imidazol-4-ylacrylic acid and esters;

benzofuran derivatives, especially 2-(p-aminophenyl)benzofuran
derivatives, described in EP-A-582 180, US-A-5 338 539, US-A-5 518
713 and EP-A-613 893;

polymeric UV absorbess, for example the benzylidene malonate
derivatives described in EP-A-709 080;

cinnamic acid derivatives, for example the 4-methoxycinnamic acid 2-
ethylhexyl ester and isoamyl ester or cinnarnic acid derivatives described
in US-A-S 601 811 and WO 97/00851;

camphor. derivatives, for example 3-(4'-methyl)benzylidene-bornan-2-one,
3-benzylidenebornan-2-one, N-{2(and 4)-2-oxyborn-3-ylidene-methyl)-
benzyl]acrylamide polymer, 3-(4'-trimethylammonium)-benzylidene-
bornan-2-one methyl sulfate, 3,3%-(1,4-phenylencdimethine)-bis(7,7-
dimethyl-2-oxo-bicyclo[2.2.1Theptane-1-methanesulfonic acid) and salts,
3-(4'-sulfo)benzylidene-bornan-2-one and salts; camphorbenzatkonium
methosulfate;

hydroxyphenyltriazine compounds, for example 2-{(4-methoxyphenyk)-4,6-

" bis(2-hydroxy-4'-n-octyloxyphenyl)-1 ,3,5-triazine; 2,4-bis{[4-(3-(2-

propyloxy)-2-hyd:foxy—pmpyloxy)—2-hydr0xy}-phenyl},-6-(4— .
methoxyphenyl)-1,3,5-triazine; 2,4-bis{[4-(2-ethyl-hexyloxy)-2-hydroxy]-
phenyl} -6-[4-(2-methoxyethyl-carboxyl)-phenylamino]-1,3,5-triazine; 2,4~

“bis {{4-(trié(trimethylsilyloxy—sily}propyloxy)—zuhydroxy] -phenyl}-6-(4- -

methoxyphenyl)-1,3,5-triazine; 2,4-bis{ [4-(2"-methylpropenyloxy)-2-
hydroxy]-phenyl}-6-(4-methoxyphenyl)-1,3,5-triazine; 2,4-bis{[4-

(11, 131 5 51 5"-heptamethyltrisilyl-2"-methyl-propyloxy)-2-hydroxy]-
phenyl}-6-(4-methoxyphenyl)-1,3,5-triazine; 2,4-bis{[4-(3 -(2-propyloxy)-
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2-hydroxy-propyloxy)- 2—hydr0xy] —phenyl} ~6- [4—ethylcarboxy)—
phenylamino}-1,3,5-triazine;

¢ benzotriazole compounds, for example 2,2'-methylene-bis(6-(2H-
benzotriazol-2-y)-4-(1,1,3,3 ~tetrmﬁethy1hutyl)~phen01;

e triamilino-s-triazine derivatives, for example 2,4,6-trianiline-(p-carbo-2'-
ethyl-1'-0xy)-1,3,5-triazine and the UV absorbers disclosed in US-A~5 332
568, EP-A-~517 104, BP-A-507 691, WO 93/17002 and EP-A-570 838;

. Zéphenylbenzimidazole—s-sulfonic acid and salts thereof;

s menthyl o-aminobenzoates; T

 physical sunscreen agents coated or not as titanium dioxide, zinc oxide,
iron oxides, mica, MnO, Fe;03, Cex03, AL O3, ZxO;. (surface coatings:
polymethylmethacrylate, methicone (methylhydrogenpolysiloxane as
described ia CAS 9004-73-3), dimethicone, isopropyl titanium
triisostearate (as described in CAS 61417-49-0), metal soaps as
magnesium stearate (as described in CAS 4086-70-8), perfluoroalcohol

‘phosphate as C9-15 fluoroalcohol phosphate (as described in CAS 74499-
44-8; JP 5-86984 , JP 4-330007)). The primary particle size is an average .
of 15mm—35nm and the particle size in dispersion is in the range of 100nm
- 300m;

e aminohydroxy-benzophenone derivatives disclosed in DE 10011317, EP
1133980 and EP 1046391; -

+ phenyl-benzimidazole derivatives as disclosed in EP 1167358;

o the UV absorbers deseribed in “Sunscreen agents”, Eds. N.J. Lowe,
N.A.Shaath, Marcel Dekker, Inc. , New York and Basle or in Cosmetics &
Toiletries (107), SOff (1992) also can be used as additional UV protective

substances.

Exemplary embodiments of the inventive compositions include: skin-care
preparations; bath preparations; cosmetic personal care preparations such as facial care
preparations and skin preparations; feminine hygiene and intimate care pro&uctS' foot-
cate preparations; 11ght~proiect1ve preparations; after sun. care preparations; skin-tanning
preparahons depigmenting preparations; insect-repellents; deodorants; anhpersptrants

preparations for cleansing and caring for blemished skin; hair-removal preparations in
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microemulsions, in the form of a gel, an oil, a cream, mllk or lotion, a powder a lacquer,

a tablet or make-up, a stick, a spray or an aerosol, a foam, a tonic, a surfactant, a Hauid
soap prepatation, a bar soap preparation of a paste. Embodiments of the present invention
include a wide variety of cosmetic preparations and pharmaceutical preparations that
contain silver ioﬁ-containing aqueous acid of the present invention (inventive silver

dihydrogen citrate; silver dihydrogen cifrate).

Tn various embodiments of the inventive composition, the composition is
in the form of an emulsion. In such inventive embodiments, emulsifiers will be used,
such as: carboxylic acids and their salts (such'as palmitinic acid, stearic acid, oleic acid,
lauric acld etc.); alkyl phosphates or phosphoric acid esters (such as diethanolamine cetyl
phosphate, potassmm cetyl phosphate, etc.); alkylamines; alkyl imidazolines; ethoxylated
amines; quaternary emulsifiers; sorbitol and sorbltan'(polysorbates, sorbitan esters);
sucrose and glucose derivatives (such as sorbitan stearate, sucrose cocoate, methyl

glucose-sesquistearate, methyl glucose dioleate and methyl glucose isostearate},

" alkanolamides and ethoxylated amides (such as PEG-n acylamides (with n= 1-50));

ethoxylated carboxylic acids or polyethylene glycol esters (PEG-n acylates withn=1-
200), such as fatty alqohol; polyglycolethers; laureth-n (with n = 1-200); ceteareth-n (with
n =1-200); steareth-n (with n = 1-100); oleth-n (with nr= 1-200) and PEG-n stearate {(with
n = 1-200); PEG-n oleate (with n = 1-200); PEG-n cocoate (with n=2-150); polyglyeeryl
esters and fatty acid esters; dimethicone copolyels such és silicone polyethylene oxide
copalymer; silicone glycol copolymer; propoxylated or po}ybxyethylene ethers;

polaxamers; polymeric emulsifiers (such as acrylate copotymers or crosspolymers and

‘ acrylamides or polyacrylamides); and mixtures or combinations of two or more of the

foregoing emulsifiers.

" In emulsified embodiments of the present invention, the Iif)id phase will
advantageously be selected from minerat oils; mineral waxes; oils (such as triglycerides

of capric and caprylic acid); natural oils {such as castor oil); fats; waxes and other natural
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and synthetic fats (for example esters of fatty acids with short chain alcohols, such as

isopropanol, propylene glycol or glycerine) or esters of faity alcohols with fatty acids or

carboxylic acids with low number of carbon atoms; alkylbenzoate; silicone oils (such as

dimethylpolysiloxane, diethylpolysiloxane, diphenylpolysiloxane); and/or mixtures of

two or more thereof.

Tn various embodiments of the present invention, fche oil phase of the
emulsion, oleogel, hydrodispersion or lipodispersion is advantageously selected from
saturated and/or unsatarated, branched and/or lineér alkane carbonic acids with a chain
length of 3 to 30 C-atoms; saturated and/or unsaturated, branched or linear alcohols with
a chain length of 3 to 30 C-atomns; an ester of aromatic carbonic acids and saturated and
Jor unsaturated, branched and/or linear alcohols with a chain length of 3-30 C-atoms;

and/or mixtures of two or more thereof.

In some embodiments, exemplary ester oils are: isopropylmyristate,
isopropylpalmitate, isopropylstearate, isopropyloleate, n-butylstearate, n-hexyllaurate, n~
decyloleate, isooctylstearate, iso-nonylstearate, isononylisonenanoate, 2~
ethylhexylpalmitate, 2-hexyllaurate, 2—hexyldecylstearate, 2-octyldodecylpalmitate,
oleyloleate, oleylerucate, erucyloleate and erucylerucate, as well as synthetic, semi- -

synthetic and natural mixtures of such esters such as jojoba oil.

In some embodiments comprising fatty acid it glycerideé, they will be
selected from synthetic, semi-synthetic and natural oils, such as: olive oil, sunflower oil,

soy oil, peanut oil, rape-seed oil, palm oil, almond oil, coconut oil and similar oils.

Mixtures of such oil and wax components or waxes such as cetyl palmitate

will be used in some embodiments as the sole oil phase.

_ Tn some embodiments, the oil phase comprises other preferred ingredients,
subh as: 2¥et11y111exylisostearate; octyldodecanol; isotridecylisononanoate; isoeicosane;
2-ethylhexylcocoate; C12-Cis alkyl benzoate; eaprylic-caprinic acid-tr glycerides and
dicaprylic ether or mixtures of those i;ngredients (such as mixtures of 2-
ethylhexylisosteérate wifh Ci12-Cys aikyibenzoate); mixtures of Ci2-Cys alkylbenozoate
and isotridecylisononanoate and mixtures of C12-Cys alkylbenzoate with 2-
cthylhexylisostearate and isotridecylisononanoate. Moreover cyclic or linear silicone oils
can be used and are in some cases the only ingredient in the oil phase. In particular

embodiments, preferred silicone oils include: cyclomethicone
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(0ctamethylcyclotetrasﬁoxane), hexamethylcyclotnsﬂoxane polydimethylsiloxane and

poly{methylphenylsiloxane).
In some embodiments, preferred hydrocarbons include: paraffin oil,
squalane and squalene. '

In some embodiments, the aqueous phase contains for example ingredients
such as: alcohols, diols or polyols with a low number of C-atoms or their ethers (for
example ethanol, isopropanol, propyleneglyf:ol, glycerin, ethylene glycol, ethylene glycol
monoethylether, ethylene glycol monobutylether, propylene glycol monomethylether,
propylene glycol monoethylether, propylene glycol monobutylether, diethylene glycol
monomethylether; diethylene glycol monoethylether, diethylene glycol monobutylether
and similar products); lower homologs of alcobols (such as ethanol, isopropanoi, 1,2-
dipropandiol and glycerin), as we‘ﬂ as one or mors thickeners for example: silicium
choxlde alummum silicates, polysaccharides or derivatives thereof (for example
hyaluromc acld xanthan gum, hy‘droxypropyknemylceﬂulose), polyacrylates {for
example substances from the Carbopol range (for example Carbopol types 980, 981,
ETD2001 or 2020, Aqua SE-1, Ultrez 1 ), Salcare range (Salcare SC80, Salcare SC81,
Salcare SC91, Salcare AST, Salcare SC 92, Salcare SC95, Salcare SC96, Salcare Super 7)
or Novemer™ EC-1}; Cosniedia® SP; Aristoflex AVC; or modified Starch (such as
Structure® Solanace or Structure®XL), |

The invention- further provides personal carc compositions, which are oral
care composmons comprising silver dihydrogen citrate and water in an orally acceptable
form. By “orally acceptable form™, it is meant that the oral care composition includes at
least one ingredient other than silver dihydrogen citrate, an alcotiol, a detergent or
combinations thereof, and that the ingredient is of the type that is tolerated by tceth and
buceal tissues, such as the gums and inner cheek. Such orally acceptable compositions
need not be ingestible (as most fluoride-containing toothpastes are not considered
ingestible due their fluoride content), are non-toxic when applied to the mouth and then
removed from the mouth. In particular, the igvention provides oral care compositiens
that are mouth rinses, mouth washes, tooth pastes, tooth gels, denture pastes, dcﬁmre gels,

chewing gums, solid lozenges and oral sprays, which are described in more detail herein.

In some embodiments, the oral care compositions contain one or morc

additional oral care ingredients for treating the mouth, including the teeth, gums, tongue,
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mouth surface (for example teeth and/or gums) with brushing. In other embodiments,
where the compositions are liquids, they are applied to the mouth surface with gargling or
swishing. They may be removed from the mouth by expectorating and optionally rinsing

with water or a mouth rinse.

The invention provides antimicrobial compositions that possess
antirmicrobial activity against oral bacteria, and thus exhibit antibacterial effects in oral
care applications. In particular embodiments, inventive compositions fight plaque;
reduce, slow the progression of, or prevent gingivitis; reduce, slow the pro gression of, or
prevent periodontitis and/or reduce mouth malodor. Such oral antimicrobial activity is
enhanced in some inventive embodiments by combining the silver dihydrogen citrate with
other antimicrobial, anti-plaque, anti-gingivitis and/or anti-periodontitis agents such as
chlorhexidine salis, quatemary compounds (such as cetrimoniurn bromide, benzalkonium

chloride and cetyl pyridinium chloride) and/or phenolic substances {such as 2,4,4’-

trichloro-2’-hydroxydiphenylether; 4 4 -dichloro-2-hydroxydiphenylether, thymol, and

o]

f
Rza"‘i—

other phenolic compounds having the following generic formoula ew
wherein Raz, Ros and Raq are mdependent}y from each other alkyl (branched, cyclo or
linear), aryl, O-aryl, o-alkyl (linear, cyclo, or branched)}.

The invention further provides anti-plaque, anti-gingivitis and/or anti-
periodontitis agents are for example thymol; 2-t-butyl-5-(4-t-butylphenyl)-phenol; 2,4-di-
t-butyl phenol; 2-cyclohexylmethyl-4-t-butylphenol; 2-t-octyl-5-cyclohexylmethylphenol;
2-t-butyl-4-(1,1-dimethylpropyphenol; 2-t-butyl-4-(1,1-dimethylbutyl)phenol; 2,4-di-t-
butyl-5-methylphenol; 2—tubutyl-4—(1“,},2,Z—tetramethylpropyl)-S—methylphene}; Z-t-butyl-
4-(1,1,2 2-tetramethylpropyl)phenol; 2-t-butyl-5-cyctohexylmethylphenol; 2-t-butyl-4-n-

N -



10

15

20

25

PA ygl yceryl-6 |sosteara e5% 15%
Pol ygl yceryl-3 Diisostearate 5% 15%

Egl’ylgl'yc:ﬁryl-G Di ol eate 5% 15% . kf PPG 10

tyl Ether 5% 15% Et hoxydi gl ycol 5% 15%

WO@QG/&)E,‘,}Q_&Se 10% 80% X 71 yargry PCTe[US20851031876
_ 38

heptylpl:xenol; 2—isopfopyl-5_—cyc10hexylmethyiphenol; 2-isopropyl-4-
cyclohexylmethylphenol; and 2-cyclohexyl-4-n-heptylphenol.

Tn some embodiments, the invention provides oral care compositions
containing the silver dilydrogen citrate alone, or in combinations with one or more of the
above mentioned antimicrobial and/or é.nti—plaque agents are for example mouth rinses,
semi-solids such as toothpastes or gel dentifrices, chewing gumé or solid lozenge or the

like.
Further embodiments of inventive oral compositions contain, for example:

» polishing ééé‘ﬁts (such as silica gels, colloidal silica-or complex amorphous
alkali metal aluminosilicate, sodium bicarbonate, sodium metaphosphate,
potassium metaphosphate, tricalcium phosphate, dehydrated dicalcium
phosphate, anhydrous dicalcium phosphate, calcium pyrophosphate,
calcium carbonate, aluminum silicate, hydrated alumina, silica, bentonite

and mixtures of any two or more thereof);

» humectants (such as glycerin, sorbitol, an alkylene glycol such as

polyethylene glycol ot propylene glycol and/or mixfures of any two ot -

more thereof);
o water (for example as hereinbefore described);

s natural or synthetic thickener or gelling (agent such as Irish moss, iota-
“catragenan, kappa~c£arrag‘eenan, gum tragacanth, statch,
polyvinylpyrrolidone, hydroxyethyl propyl cellulose, hdroxybutyl methyl
cellulose, hydroxypropyl methyl cellulose, hydroxyeth'yl- cellulose and
sodium carboxymethyl cellulose);

« alcohol (such as ethanol or isopropanol);
s organic surface-active agents, which are cationic, anionic or non-ionic;

s flavoring agents (such as thymol, menthol, methyl salicylate (wintergreen
oil), eucalyptol, carvacrol, eamphor, anethole, carvone, eugenol,
isoeugenol, limonene, losimen, n-deeyl alcohol, citronel, a-salpineol,

methyl acetate, citroneltyl acetate, methyl sugenol, eineal, l_inalool, ethyl
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linalaol, safrola vanillin, spearmint oil, peppermint oil, lemon oil, orange

oil, sage oil, rosemary oil, cinnamon oil, pimento oil, laurel oil, cedar leaf
oil, gerianol, verbenone,r anise oil, bay oil, benzaldehyde, bergamot oil,
‘bitter almond, chlorothynol, cinnamic aldehyde, citronella oil, clove oil,
coal tar, eucalyptus oil, giralacol, lavender oil, mustard oil, phenol, phenyl
salicylate, pine oil, pine needle oil, sassafras oil, spike lavender oil, storax,
thyme oil, tolu balsam, terpentine oil, clove oil and combinations of two or
more ﬂiereof; some preferred flavoring oils are: for example oil of
spearmint, peppermint, wintergreen, sassafras, clove, sage, eucalyptus,

cinmamon, lemon, orange and meth_yl salicylate);

s sweetening agents (such as sacrose, lactose, maltose, xylitol, sodium -
cyclamate, perillartine, aspartyl phenyl alanine methyl ester, saccharine

and the like);

e agents used to diminish teeth sensitivity (such as strontiuvm. chloride,

potassium nitrate and potassium citrate);

o .whitening agents (for example peroxides, such as urea peroxide,

carbarnide peroxide and/or hydrogen peroxide);
» preservatives (such as sodium benzoate);

e substances that release fluoride ions to protect against caries (such as
inorganic fluoride salts, for example sodium, potassium, ammonium or

calcium fluoride or organic fluorides such as amine fluotide);

e other agents (such as chlorophyll compoﬁnds) and/or ammoniated

materials (such as urea, diammonium phosphate) and/or mixtures thereof,

The invention farther provides oral care compositions comprising
antibacterial enhancing agents. Such “antibacterial enhancing agents” contain a delivery
enhancing group, which attéches or substantively, adhesively, cohesively or otherwise
bonds the antibacterial enhancing. agents with the antibacterial and/or anti-plague agent to
the oral (for example tooth and gum) surface, and a retention-enhancing group (generally

a hydrophobic group), which attaches or otherwise bonds the antimicrobial and/er anti-
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polymer comprising a chain or backbone containing repeating units each preferably
containing at least one carbon atom and preferably at least one directly or indirectly
pendent, monovalent delivery-enhancing group and at least one directly or indirectly
pendent monovalent retention-enhancing group geminally, vicinally or less preferable

otherwiée bonded to atoms, preferably carbon, in the chain.

In some embodiments, the antibacterial enhancing agent may be a simple
compound, preferably a polymerizable monomer, more preferably a polymer or mixture
of two or more polymers such as: oligomers, homopolymets, copolymers of two or more
monomers, ionomers, block copolymers, graft polymers, cross-linked polyrmers and
copolymers, and the like. The antibacterial enhancing agent may be: natural or synthetic;
water soluble (for example saliva) soluble or swellable (hydratable, hydrogel forming);
and having an (weight) average molecular weight of about 100 to about 5,_(}00,'000,
preferably about 1,000 to about 1,000,000, more pre_ferably about 25,000 to 500,000.

In some embodiments comprising polymeric antibacterial enhancing
agents, it is desirable for maximizing delivery and retention of the antimicrobial and/or
anti-plaque agent to oral surfaces, that the repeating units in the polymer chain or back-
bone containing the acidic delivery enhancing groups constitute at least about 10%,
preferably at least about 50%, more preferably at least about 80% up to 95% of 100% by
weight of the polymer. '

In some embodiments, the antibacterial enhancing agent wilt contaia at
least one delivery-enhancing group, which is preferably acidic {such as sulfonic,
phosphinic, or more preferably phosphonic or carboxylic) or a salt thereof, for example
atkali metal or ammonium; and at least one organic retention-enhancing group ¢such
typically groups having the formula ~(X)a-Ras wherein X is O, N, S, SO, SO, P, PO or 8i
or the like, Rys is hydrophobic alkyl, alkenyl, aéyl, aryl, alkaryl, araikyl," heterocychic or

their inert-substituted derivatives, and n is zero or 1 or more).
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substituents on Rys that are non—hydrophilié and do not significantly interfere with the
desired function of the antibacterial enhancing ageﬁt as enhancing the delivery of the
antimicrobial aﬁd/ or anti-plaque agent to and retention tﬁereof on oral surfaces such as
halo, for example Cl, Br, I, and cafbocyclyl and the like. In some embodiments, the
antibacterial enhancing agent is preferably a natural or synthetic anionic polymeric
carboxylate having a molecular weight of about 1,000 to about 5,000-,000 preferably
about 30,000 to about 500,000.

The invention further provides home care compositions comprising silver
dihydro gen citrate in a laundry detergent and/or fabric care composition. In such
embodiments of the invention, the inventive laundry d-etérgent and/or fabric care com-
positions preferably further comprise a detergent ingredient selected from cationic,

anionic and/or nonionic suxrfactants and/or bleaching agent.

In some embodiments, the antimicrobial laundry detergent and/or fabric
care compositions according- to the invention can be liquid, paste, gels, bars, tablets,
spray, foam, powder or granular forms. Granular compositions can also be in "compact"

form, the liquid compositions can also be in a "concentrated” form.

In sorﬁe embodiments, compositions of the invention may for example, be
formulated as hand and machine laundry detergent compositions including laundry
additive compositions aﬁd compositions suitable for use in the soaking and/or
pretreatment of stained fabrics, rinse added fabric softener compositions. Pre-or post
treatment of fabric include gel, spray and liquid fabric care compositions. “A rinse cycle

with or without the presence of softening agents is also contemplated.

When formulated as compositions suitable for use in a laundry machine
washing method, embodiments of the compositions of the invention preferably contain
both a surfactant and a builder compound; and additionally one or more detergent
components, such as: organic polymeric compounds; bleaching agents; additional
enzymes; suds suppressors; dispersants; lime-soap dispersants; soil suspension and anti-
redeposition agents; and corresion: inhibitors. Some embodiments of the inventive

laundry compositions also contain softening agents as additional detergent components.

Some embodiments of the invention that are laundry detergent and/or

fabric care compositions optionally further contain cationic fabric softening components,



10

15

20

25

30

X X X Fatty acids esters X X X X X X Mneral oils X
X X X Silicone oils X X X XX X Al cohol 0% 50% X X
X X Thickeners 0.1%1).5% X X X X X X Pol yacryl ates
X X

60X X X Al um num Magnesium Silicates X X X X X X
AWORIAE XXX Neutral i zing agents 0%41% X BETRUSROUR/053876

which include: water-insoluble quaternary-amtmonium fabric softening actives {or the

@xxxx

corresponding amine precursor), the most commonly used being di-long alkyl chain

'ar_nmm;ium chloride or methyl sulfate.

In exemplary embodiments, preferred cationic softeners are ditallow
dimethylammoniutn chloride (DTDMACY); -dihydrogenated tallow dimethylammonivm
chloride; dihydrogenated tallow dimethylammonium methylsulfate; distearyl
dimethylammonium chloride; dioleyl dimethylammonium chloride; dipalmityl
hydroxyethyi methylammonium chloride; stearyl benzyl dimethylammonium chloride;
tallow trimethylammonitny cl‘iloride; ‘_lt‘Lydrogenated tallow trimethylammonium chioride;
Ciz-alicyl hydroxyethyl dimethylammonium chloride; Crz-is. alkyl dihydroxyethyl
methylammonium chloride; di-(stearoyloxyethyl) dimethylammonium chloride
(DSOEDMAC); di-(tallow-oxy-ethyl) dimethylammonium chloride; ditallow
imidazolinium methylsulfate; 1-(2-tallowylamidoethyl)-2-tallowyl imidazolinivm

methylsulfaie; and/or mixtures or combinations of any two or more thereof.

' Some laundry detergent and/or fabric care embodimen_ts of the present
invention may also contain ampholytic (i.e. amphoteric), zwitterionic, and semi-polar

surfactants.

Tn some embodiments, the inveniive lanndry detergent and/or fabric care
compositions will contain one or more enzymes that provide cleaning performance, fabric
care and/or sanitization benefits. Examples of such enzymes include: cellulases, '
hemicellulases, peroxidases, proteases, gluco-amylases, amylases, xylanases, lipases,
phospholipases, esterases, cutinases, pectinases, keratanases, reductascs, oxidases,
phenoloxidases, lipoxygenases, ligninases, pullulanases, tannases, pentosanases,
malanases, -glucanases, arabinosidases, hyaluronidase, chondroitinase, laccase, and/or

combinations or mixtures of any two or mere thereof.

The invention further provides silver dihydrogen citrate lanndry detergent
compositions comprising a builder system. A conventional builder system is suitahle for
use in the inventive compositions. Suitable builder systems include; aluminosilicate
materials silicates; polycarboxylates; alkyl- or alkenyl-suceinic acid and fatty acids;
chelating materials (such as ethylenediaminetetraacetate salts and
diethylenetriaminepentamethyleneacetate salts); metal o sequestrants (such as

aminopolyphosphonates, particulasty ethylenediamine tetramethylene phosphonic acid
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and/or mixtures of any two or more thereof.

In some embodiments, the compositions contain water-soluble methyl '

glycine diacetic acid (MGDA) salts (or acid form) as a chelant or co-builder usefitl with,

for example, insoluble builders such as zeolites, layered silicates and the like.

Another optional ingredient in some embodiments of the invention is a

suds suppressor, exemplified by silicones, and silica-silicone mixfures.

Some ernbodiments of the invention include other components, such as:
soil-suspending agents, soil-release agents, optical brighteners, abrasives, bactericides,
tarnish inhibitors, coloring agents, and/or encapsulated or non-encapsulated perfumes
may be employed. '

An “abrasive” is a solid particulate compound or mixture which, through

mechanical action, is capable of shearing residue from a surface. Abrasives are 7

commonly found in oral compositions (such as tooth pastes), in facial cleansers, and hard

surface cleansers.

" Some embodiments of the invention that are laundry detergent and/or
fabric care compositions invention also contain dispérsants, such as water-soluble organic
salts (for example homo- or co-polymeric acids or their salts, in which the polyc-arboxylic
acid comprises at least two carboxyl radicals separated from each other by not more than

two carbon atoms).

In some embodiments, the laundry detergent and/or fabric care
compositions of the present invention include compounds for inhibiting dye transfer from
one fabric to another of solubilized and suspended dyes encountered during fabric

Jaundering operations involving colored fabrics.
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'In some embodiments, compositions according to the present invention are
conveniently prepared as fluids. In some embodiments, the fluid is an aquebus liquid'
comprising siltver dihydrogen citrate, water and citric acid, as well as additiénal water-
soluble additives as described herein. Exemplary aélueous Hquid compositions according
to the present invention include: liquid soaps and/or detergents; liguid cleaning agents
comprising one or more additional water-soluble additives, such as surfactants, water
softeners and/or antibacterial agents (for example essential oils, alcohols, and others as
mentioned herein); Hquid oral comﬁositions (for example mouth washes, optionally
comprising one or more additional antimicrobial and/or flavoring agents, fluoridating
agents, tooth whitening agents, anti-gingivitis and/or anti-periodoniitis agents), liquid
eyeglass or contact lens cleaning agents, Hiquid antiperspirant, deodorant or combined

antiperspirant/deodorant compositions (optionally packaged as aerosols or roll-ons).

Tn some embodiments, compositions according to the present invention are
dispersions, such as emulsions (liquid inliquid dispersions), colloidal suspensions (solid
in lquid dispersions), foams (air in fluid suspensions), aerosols {liquid in airdispersions),

etc. Emulsions include lotions, creams, milks, etc. Insome embodiments, the silver

~ dihydrogen citrate (i.e. silver ion in aqueous organic acid) forms the continuous phase of

a fluid dispersion. For example, in some embodiments the inventive silver dihydrogen
citrate of the present invention forms the continuous water phase of an oil-in-water
emulsion (O/W), while the dispersed oil phase comprises one or more water-immiscible
components. In such embodiments, it is generally necessary for the composition to
include at least one enulsifier, as described in more detail herein, to retain droplets of
dispersed oil phase stably suspende;i in the continuous water phase. (fompositions of this

type include lotions, creams, milks, microemulsions, etc.

In other fluid suspension embodiments, the sitver dibydrogen citrate forms

. oris an ingredient in the liquid phase of a colloidal suspension. The dispersed phase

comprises solid particles suspended in the continuous Hequid phase. Itis conventional to

use a dxspersmg agent to maintain the solid partlcles in suspension.

In other fluid suspension embodiments, the silver d1hydro gen citrate forms
or is an ingredient of the dispersed phase of an emulsion. For example, in some
embodiments, the composition is a water-in-oil emulsion (W/0OY, in which the silver
dihydrogen citrate of the present invention is the dispersed (water) phase. Insuch

embodiments, it is generally necessary to employ an emulsifier to maintain the dispersed
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water phase in suspension. Asused here, the term “oil phase™ means a relatively apolar

phase that is immiscible in the water phase. Suitable oil phase components are not
Timited to oils per se, and are discussed in greater detail herein. Exemplary embodiments
of such water-in-oil suspensions include medicinal oils and petrolatums (especially those
containing one or more essential oils, especially camphor, menthol or mixtures thereof),

creamns, salves, elc.

The invention further provides “phase inversion temperature” (“PIT”})

" emulsions comprising sitver dihydrogen citrate. The terms “phase inversion temperature

emulsion” refers to an emulsion made by the phase inversion temperatare (PIT) method.
Aqueous silver dihydrogen citrate forms the continuous phase of a phase inversion
temperature (PIT) type emulsion. In such embodiments, the oil and water phases are
combined at a temperature above the phase transition temperaturs, or are combined and
then heated to a temperature above the phase transition temperature. The phase transition
temperatute is the temperature at which the solution transitions from a an oil-in-water
(O/W) to a watet-in-o0il (W/O) type of emulsion. The transition from O/W to W/O can be

detected by observing one or more physical characteristics that are associated with the

two different physical states. For example, a W/O composition has relatively poor

conductance, whereas an O/W composition will have relatively high conductance. Also,
& W/O composition will be readily dilutcd by oil, but not water, whereas an O/‘W
composition will be readily diluted by water, but not oil. Additionally, a W/O
composition will be evenly dyed by an oil-soluble, but not a2 water-soluble dye; an O/W

composition will likewise be evenly dyed by a water-soluble, but not an oil-soluble dye.

Once the composition has formed the high-temperature W/O emulsion, the
emulsion is cooled. At a temperature below the phase transition temperature, the

suspension will transitien from W/O to a stable O/W emulsion — generally without

‘agitation. It is generally necessary to use an emulsifier or two or more co-emulsifiers in

the PIT emulsion composition. Formation of a PIT emulsion requires use of an
appropriate emulsifiers or combination of two or more co-emulsifiers, which are known
in the art.

The invention provides silver dihydrogen citrate compositions in the form
of a microemulsion. The term “microemulsion” applies to an epulsion in which the
emulsion is generally transparent, the dispersed (oil) phase forming droplets that are

effectively small enough that the emulsion does not substantially diffract visible light.
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CGel s In some embodiments, the inventive silver dihydrogen citrate forms both
the continuous phase and a layer of the dispersed phase of an emulsion. In such W/O/W '
embodiments, the dispersed phase comprises an oil phase that envelops a water phase
layer, and the dispersed phase is suspended in the continuous phase. In such
embodiments, it is necessary to use an emulsifier or a combination of two or more co-
emulsifiers. Suitable emulsifiers are generaily known in the art, and are described in

some detail herein.

In some embodiments, both the continuous oil phase 31.1d an oil layer of the
dispersed phase comprise oil; another iayer (the outer layer) of the discrete phase is
formed by the inventiire silver dihydrogen citrate. Itis necessary to use an emulsifier or
combination of emulsifiers in such embodiments. Suitable emulsifiers are generally

known in the art, and are described in some detail herein.

In some embodiments, the inventive antibacterial active is the water phasc
of a liposomal composition. LipOsomeé are small spherules of lipid layers encapsulating
water layers. In some embodiments, the liposome consists of a single lipid bilayer
encapsulating a water cére. In other embodiments, the liposome consisis of nyultiple
lipid bilayers encapsulating multiple water layers. In general, a distribution of liposomes
having various numbers of alternating lipid bilayers and water layers will be formed in
the general process of making liposomes, which generally comprises drying a lipid
composition (comprising one or more lipids) that will form the lipid layer(s) and then
adding the water phase to the dried lipid composition with agitation. Other methods of
making liposomes are known, and the inventive liposomal compositions are capable of

being made by such other processes.

In some embodiments, the inventife antibacterial active forms the
continuous phase of a liposomal composition, wherein the liposomes are suspended in the
inventive antibacterial active. (Liposome suspession). In other embodiments, the
inventive antibacterial active provides the fluid medinm for a paste or cream comprising
the liposomes. In particular embodiments, the polar tayers of the tliposomes optionally
comprise the inventive antibacterial active. In some embodiments of the invention,
liposomes are used in skin-treating compositions as antibacterials, antifungals and/or

anﬁvirals.r
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embodiments of pastes according to the invention include: antibacterial medicinal pastes;
tooth pastes (optionally including one or more of the following: fluoridating, flavoring,
abrasive, whitening agents or combinations of two or more thereof), surface polishes

(such as metal polishes, especially silver polishes); and the like.

In some embodiments, the silver dihydrogen citrate is combined with one
or more gelling agents, such as water soluble polymers, crosslinked polymers, block

copolymers or mixtures of polymers, to form a gel. “Gelling agents” are compounds

_ capable of forming a cross-linked matrix within the water solvent. The silver dihydrogen

citrate and water fill the interstices of the matrix. Depending on the degree of
crosslinkiné and the amount of water solvent used in relation to the amount of gelling
agent, the resulting gel composition will have a consistency from a free-flowing but
viscous liquid, to a viscous fluid, to a semi-solid, to a solid of varying hardness. Such
cornpositions may be used in personal care-compositions (for exampié viscous fluid skin
care gels; semisolid skin care gels; viscous fluid hair treatments; dental gels (optionally
comprising one or more fluoridating agents, whitening agents, abrasive agents, and
mixtures of two or more thereof); roll-on, glide-on or stick antiperspirants, deodorants or
combined ahtiparspiraht/ deodorants; gel or semi-solid cuticle treatments; etc. Asin other
embodimeﬁts of the invention, the silver dihydrogen citrate may act as a preservative, as
an active for treating a person to whom it is applied, or both. In particular, the invention
provides gels having an opacifying agent added thereto, especially deodorant and

antiperspirant gels.

In some embodiments, gels comprising the silver dihydrogen citrate
according to the invention are used in various manufactured articlés. Tn such
embodiments, the gels are conveniently prepared in solid, semi-solid or viscous fluid
form, depending on the use to which the articles are to be put. For example, in some
embodimepts according te the invention, the antimicrobial composition may be combined
with known polymers, copolymers, block copolymers, or mixtures of thereof, to form
solids, which optionally comprise one or more solid components dispersed therein, and/or

optionally comprise one or more scenting agents, perfumes or essential oils as odor-
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enhancing agents. Such articles are, in some embodiments, formed into room

deodorizers.

In embodiments where the gel phase is a viscous fluid, the inventive .
compositions may be used in: lip balms; protective coatings (for example waterproofing
and antidesiccant _

coatings ); skin treatments (including medicinals, especially for use in
wound treatment); buccal treatments (especially tooth brighteners and antibacterial -
dentrifice gels); skin protectants (including anti-chafing agents and sun blocks); fabric

treatments (for example spot cleansers); and surface cleaners (for example metal -

- cleaners).

) In embodiments wherein the gel phase is a semi-solid, the inventive
com-positions are conveniently formed into: stick antiperspirants, deodorants or
antiperspirant/deodorants; semi-solid room deodorizers, lip sticks, insect repellents,
insect-bite treatments, wound treatments (for example antibiotic treatments); fabric

treatments (for exéinple spot cleansers).

In many embodiments, antimicrobial compositions of the invention are
conveniently packaged in a form suitable for the intended use. Embodiments in which
the inventive compositions are liquids are conveniently packaged: as aerosol sprays
{generally in & container comprising a conventional propellant under pressure); pump
sprays {for example in a container comprisi_ng a pump sprayer); as squirtable or pourable
liquids; as douches, etc. In some embodiments, the inventive compeositions are applied to
pre-moistened articles (for example towelettes, sponges or aﬁrasive pads), which are
optionally packaged in a dispenser or individually in seale;i-péuches. In some
embodiments, such articles are conveniently used to wipe down surfaées, such as: . glass;
appliances; ceramic bath fixtures; etc. In some embodiments such articles are
conveniently used to clean skin, especially wounded skin and/er the skin of those who are

sensitive to other antimicrobial agents.

Embodiments in which the inventive compositions are viscous fluids are
conveniently packaged in tubes, squeezable bottles, jars or pots. In some embodiments,
the viscous fluids are conveniently incorporated into articles that aid in their application

to surfaces, as discussed with respect to liquid embodiments above.
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 Embodiments in which the inventive compositions are semi-solids are
conveniently packaged in stick applicators (for example in deodorant, spot-cleaning,
wound-treatitig, insect-bite treating, lip sticks, etc.), bars (for example soaps or
detergents), or where the mode of action is by exposure to air, in a form which exposes
the composition to the air, such as perforated packages, candle holders. In particular
embodiments, semi-solid air-treating compositions are packaged in containers that may
be reversibly opened and closed, and in particular embodimeﬁts, in containers that may be

gradually opened to expose varying proportions of the composition’s surface area to air.

Embodiments in which the inventive compositions are solid are
conveniently packaged in stick applicators, or where the mode of action is by exposure to
air, in a form which exposes the composition to the air, such as perforated packages, '
candle holders. In particular embodiments, solid air-treating compositions are packaged
in containers that may be reversibly opened and closed, and in particular embodiments, in
containers that may be gradually opened to expose varying proportions of the

composition’s surface area to air.

In the following non-limiting and illustrative examples, there are set forth
formulations that exemplify particular embodiments of the present invention. The person
of skill in the art will recognize that other embodiments of the invention are available
using the description herein, and are contemplated as being within the scope of the

present invention.

Personal care compositions in the following iables are specific

embodiments of the present invention. In each of the compositions, the “silver

‘dihydrogen citrate stock solution™ is a solution of silver dihydrogen citrate and water, as

herein described. In some embodiments, the silver dikydrogen citrate stock solution
comprises at least about 100 ppm, especially at least about 1,000 ppm, and more

particularly at least about 2,000 ppm silver ion.

Some personal care products are applied to a person’s body and left on the
person’s body. (It is to be expected that such products will eventually erode from the
body or be washed off in the normal course of personal hygiene.) For example, when
compositions according to the invention are prepared as wound-healing (for example
antibacterial); skin treatment (for example moisturizing, protectant, etc.); anti-acne, anti-

vaginitis, anti-dermatitis, insect repellant; and cosmetic compositions, they are
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function.

Thus, tﬁe invention provides methods of using personal care products for
the treatment of body parts to achieve a bencficial effect. Such beneficial effects include
the cleansing of body parts, the treatment of various conditions of the epithelial surfaces
of body parts. Thus the methods provide for treatment of: the hair and scalp, for example
to cleanse hair, to treat maladies of the scalp such as dandruff, etc.; the epidermis, for
example to ameliorate or prevent dry skin, to treat acne, to protect the skin, to cleanse the
skin, etc.; wounds, for example as a cleanser and to wound promote healing; vaginal
tissues, for example to promote feminine hygiene, to relieve vaginitis, etc.; rectal tissue,
for example as a cleanser, to relieve inflammation, to reduce irritation, etc; buccal tissues,
for example to treat or prevent dental carries, to treat mouth ulcers, to reduce bacterial

infestation in the mouth, etc.

Home care compositions that perform a cleansing function are commonly
applied to an object (for example a fabric or hard surface) to be cleaned, and are then
removed, for example with rinsing, wiping or scrubbing. For example, fabric treatments
(for example fabric detergents) are commonly applied to a fabric (for example by rubbing
a solid gel directly on the fabric, by spraying a liquid onto the fabric, or by adding a liquid
to a water composition in which the fabric is agitated) and then removed, for example by
rinsing with water. Surface treatments are commonly applied to the surface to be treated
(for example glass, me:tal, tile or polymer surface), optionally agitated (for example with a
mop or wipe) and then removed (for example by wiping or rinsing with water). In some
embodiments, the surface treatment may be incorporated into an application means, for
example a cloth or a pad, which is used not only to apply the surface treatinent to the
desired surface, but also to wipe it away. In particular embodiments, the surface
treatment is applied to a pre-moistened wipe or pad, which may be optionally individually
wrapped in a disposable package, or alternatively packaged in a re-sealable package, such

as a resealable bag, box or pop-up dispenser.

Other home care compositions can be used as appropriate. For example,
home care compositions used as air deodorizers are sprayed from a suitable sprayer
(conveniently an acrosol spray can, which generally will contain one er more
propellants); or are merely opened to the environment (for example as solid or semisolid

gel deodorizers) to evaporate over time, thereby releasing deodorant into the ambient air.
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As another example home care compositions used as surface treatments may be wiped
onto a suitable surface and left to evaporate. Some preferred embodiments of the

invention, however, exchude paints.

In the foregoing description, an adjective used to modify the tertn “agent”
means a compound or mixture having the properties of, or capable of performing the
function implied by the modifier. Such terms have the meanings conventionally -

recognized by one of skill in the art for such compounds and mixtures.

Example 1.

Preparation of silver dihydrogen citrate

Water was introduced into a reverse osmosis unit, and passed through a
semi-perméable membrane to remove impurities and produce deionized watet.
Anhydrous 99% pure citric acid was mixed with the water to produce 200 gallons of 2 20
% (wi/vol) (796 g citric acid per gallon water) solution. The 200 galloﬁs of 20% citric
acid were direcied inte an ion chamber containing having positive and negative
electrodes, each consisting of 200 troy ounces of 999 fine silver. The positive and
negative electrodes were spaced at least 2.0 mm apart, allowing the citric acid solution to
pass between the two electrodes. Anion 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 changé at 1 minute intervals. Throughout the process, the elecirode gap was
adjustedlin order to maintain the 5 amp-17 volt output. The electric current flow caused
an jon current to flow between the positive and negative electrodes, producing free silver
ions within the diluted citric acid solution. The silver ions reacted with the citric acid in
the citric acid sotution to produce the silver dihydrogen citrate solution. The 20% citric
acid sohution was recirculated through the ion chamber at 50 gallons per minute for 144
hours untit the desired silver ion concentration was obtained. The silver dihydrogen
citrate sotution was then allowed to sit in order to .allow any solids formed during the
procedure to precipitate. The resulting product was a silver dihydrogen citrate sohition

having a silver ion concentration of 2410 ppm.

The silver dihydrogen solution can be stered or it can be used

immediately per the following examples.
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ditutions of the silver dihydrigen citrate or to directly use the undiluted silver solution

with a concentration of 2410 ppm silver in the manufactoring of the formulation.

Example 2.

Personal Care Formulations

Various formulations of silver dihydrogen citrate are presented in the
following tables 1 through 8. In each of the following tables, the X’s indicate inclusion of
the indicated ingredients in the indicated proportions in the separately numbered
embodiments of the in{fention. Also in the tables, numbers followed by percent (%) signs
indicate percentages, whereas numbers not followed by a percent sign indicate parts.
Unless otherwise indicated, liquid proportions are calculated as volume percents (vol/vol)
and solid proportions are calculated by wei ght/volume percents {wt/vol). In each case,

q.s. indicates that water is added to make up the remaining volume of the compesition.

A stock silver dihydrogen citrate solution is prepared as described in

Example 1, above. In the following tables, the silver dihydrogen citrate stock solution

 (stock solution) is a silver dihydrogen citrate solution having a silver ion concentration of

100 ppm. The proportion of stock silver dihydrogen citrate solution set forth in the tables
is thus an expression of the volume of stock solution used in relation to the volume of the

final product formed. In the examples, the concentration of silver ion in the resuliing

solutions will be in the range of about 100 ppb-to about 20 ppm. However, the person of

skill in the art will recognize that a personal care composition can be prepared having
higher concentrations of silver ion by choosing a stock solution having a higher
concentration of silver ion therein. For example, silver ion concentrations of up to about
200 ppm may be obtained in inventive personal care compositions using a stock solution

of 1,000 ppm silver ion by following the formularies set forth below. In general, stock
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Perfume oils 0A%0.5% El El Silver Dihydrogen
Citrate Stock Solution (0.1%- 209 E M
In Table 14, there are set forth several enbodi nents

f oam ng/ nousse according to the present i
‘@W%&%?Hzgzlspm/ US2005/ 031876 68 Tabl e 14 PR srs76

'Foam ng/ Mousse products ngredients 1 SD Al cohol

st Q¥e: B Y& Foa sl Bdts o8 ¥oolib 3o tol\i’bﬁsiltdmmi}o'ppm It is also possible to
Emul sifirer/Surfactant, 0.5% -3%.X C;Di sion. 1I nhl%tor
ugohe undfied sdyor glatien Wb p conppuiragone "@ﬁ’@?’l stiverim

LGOI foRhEEgs/at i ves 0%1% Addi ti onal
anti mcrobial agent 0% -2% X M scel | aneous 0% 1% X

SI lver Di ﬁ%@ﬁ@@m@téﬂétﬁ%ﬂﬁﬂ@ﬁ& Sl ffrbs@iny e akXhowR 890

other antim crobial preservatiyve the
exampmfan ap@h@ﬁpﬁ%‘ﬁ%?lw JihydspgencHigaten Shegr dihy Fogan tiltate provides

E %é(ra]mJ% gé@gﬁ%h@ﬁﬁlg'ﬂ%wc% SRR ﬁﬁﬁﬁ@ﬁéﬁ%amﬁimcmblal
e

rre itironal antimcrobial agent the

sifodinga Araltalsoan atghicrahim ebe obthe Somrrintiapeindhg e situation which
cagfr‘)e%asg& S abRiey uﬁ{ﬁnﬁg@ Clc L ‘flt)t N 4 SEVRER lanBHROGHABRGLS well as

pro |ng to the present
oh hm&mtmtm:faaéabﬂneardﬁ to inc:Bagedhe prewdEtios adtiyity k4 fprmulation,

tions r edi,ent
sﬁ&? glﬁlg ogenfitte F-%]o - COTIbiie d%{% %@f{ﬁt n‘%ﬁ%&%ﬁpﬁ‘é%waﬁves as
dﬁ&b&el\dakte‘i)%ﬁ%l &‘%&rr%&%léﬁfﬁsﬂé?:eg)mnﬂ spa:troigl avtiditAerestiphger ed
anol i n anol | n, Ol or.ant an
oRIIFRDIeh PG MY 1) 5 sB i ARt g gt can be
oG Bitled IR Fadaitoh Al a‘ﬁhﬁbdrdhal@.ﬁg@ﬁ@? wadisoleasd BO@Rbor “natural

antimicrobial actives,” as disclosed herein.

In Table 2, there are set forth several embodiments of O/W systems (oil-
in-water colloidal suspensions, wherein the continuous “water” phase comprises the
inventive silver dihydrogen citrate and the discontinnous “oil” phase comprises one or

more water-insoluble ingredients) according to the present invention.

Table 2 — /W skin care emulsion

I
[
|
fon
-
oo

Ingredients 112

Emulsifiet( S )

Potassium Cetyl Phosphate 2%-5% X

Ceteary}l Alcohol/ Dicetyl Phosphate/Ceteth-10 | X
_Phosphate  2%-6% ‘

‘| Sodium Stearyl Phtalamate  1%-2% X

Cetearyl Alcohol/Behentrimonium Methosulfate [ | Xt
1%-5%

Quaternium-32  1%-5% SR X

Dimethicone cdpolyol/ Caprylié/Capric Tri- S A X |
glyceride {1%-4%) B 4

Stearcth-2 /Steareth-21  2%-5% _ X
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X Addi tional antimcrobial agent 0%& - 2% X Silver
Di hydrogen Citrate Stock Solution (0-.1%- 20%- X
V\Dh2006/ 029213PCT/ US2005/ 031876 69 : As

t ant| m crobi al preservative the formul NS
‘}2?%@@?23611 y contain 0.05% 3z] odo- 2- propynyl ai;d 005/031876
butyl carbamate. As preferred additional antim crobial

agent the formul t|o t .contaanS%sorblc acid
and/or its saltc el nbg{} e?rmlljdw e 16 there -
are _set . forth several-—enboedirents \'ff bt 0 §59)
léﬁﬁ%&@é 5 according to the present =i h¥ep ¥| Uﬁ%'l Slfék?lez i
%’c%l R GRRdsSDisicRRtsS Aks-a Pt ¢k Products X
I fgredirents”1 2 Sodi um.St ear.até 04.30%.X
mbmﬁwm@mﬂd@m@@ B9620% Q yder |/ pXgpdo pXx X | X | X
0 —0-80% X - Cloaal~r |
%ﬁgg‘i/ﬁ%ﬂf(%‘?ﬁ céne corrg‘gund 0- 30%%‘(940 ?koﬂ%{ Oga}%r 1
T GBS Grfer2eNable thitlkieors)d A6 - 0%} 2R46XX] X PEr f &neX XX
oils 0.1%- 2% X X Qther antincrgbial Pregerpatji ves
B¥% 1% X Additional antinicrobial agent |0% - RP%IX X
%ﬁﬂ“ﬂgﬁhué‘wﬂmr@e%{ﬁésmtﬂ%e 0% - 3% XXX K XegX XXX
i rogen Ctrate Stock Solution!t{0.1194 DOOA ¥ :
Additioma] ansrGirbbirlossieye 0% <2%- 40% X il dd &6 f [ X | XXX
e P S FRUER Mo e GV U307 | X [ X [X [ X | X | X
{ Chelating agenis (such as EDTA) 0%-0.2% XIXIX[XIX|X|XIX
Antioxidants 0.05% - 0.2% XIXIXIX XXX X
Silver Dihydrogen Citrate Stock Solution (0.1% - | X [ X [ X [X [ XX XX
20%)
Perfume oils 0.1% - 0.4% XIXIXIXIX XX |X]
Water deionized Qs 100% XIX XXX X[XX

As other antimicrobial preservative, the formulations preferably contains
1% Phenonip® (i.e. a combination of 2- Phenoxyethanol with a mixture of parahydroxy

benzoic esters).

 As preferred additional antimicrobial agent the formulation might contain
0 15% triclosan.

As a preferred natural antimicrobial active, the formulation contains 0.3%

farnesol.

In Table 3, there are set forth several embodiments of W/O systems (i.e.
compositions in which the discontinnous “water” phase compnses the inventive silver
dihydrogen citrate and the continuous “oil” phase comprises one or more water—msoluble

ingredients) according to the present invention.

Table 3 ~ W/O skin care emulsion

Jr—t
)
jurf -
[~
[t

Ingredients

Emulsifiers

Polyglyceryl-2 Dipolyhydroxystearate 2%-4% X




As other antim crobial preservative the formul ations
preferab y contain 0.005% 5-chl’oro-2 nmethyl 3
-~ (2H)-isot EI alzol i none. As preferred additional

robi al agent, the fornulation m ght Lo~
Vga%é%maéﬁ%dr oacetic acid (3zqacetyl-6 net %yl - %,%ﬂ[%?@ﬁ)ﬂmmﬁ
. pyrandion). As preferred natural antinicrobial .
active, the for niiablei3on Wontidn e tBuB8M f ar nesol .

M ccina Formilations —for SR \A\O
+ —IHrre T e OTTY LEAA TN VA .94

8lig213PCT/ US2005/ 031876 70 Table 17. Dhadorland® |3
SE%P ro%’éﬁfﬁ%}{)%ﬁeg@% %Ea-mﬁdlni?t nlng- 3n_ ﬁLl Ve:}éo 0.15%
Bosdeal SipTposan 0660 0-0. 3% 0-0. 3001 | 0%
P e e M b B
6rbatan DE@A Poliyeloby eiiablesto CHst M6 0- 5% 0- 39 0-5%10- 3% | X
Birpobig o ton AR ARE ol 058008 0- 305 0- 8094 8| % | = | * | X
Fatty Alcohols and/or Waxes 10% - 15% XXX 11X 11X
Electrolytes (NaCl, MgS04) 0.5% - 1% XXX (XX
Polyol phase (Propyien‘e ghycol, glycerin) 1% - 8% XXX |XX
Other antimicrobial preservatives 0% - 1% X X [X[X X
Perfume oils 0.1% - 0.4% X1X | X 1X1X
Chelating agents (such as EDTA) 0% - 0.2% XKIXIX1X X
Antioxidants 005% - 02% XX [X[X|X
Silver Dihydrogen Citrate Stock Solution (0.1% - 20%) XIXIX XX
Additional antimicrobial agents (as disclosed herein) 0-2% XXX X1X
Water deionized Qs 100% XXX jX X

As other antimicrobial preservative the formulations preferably contains
0.01% Methylisothiazolinone. As preferred additional antimicrobial agent the
formulation might contain 0.5% 2-phenoxyethanol. '

Another category of skin care formulations are water in silicone systems

(w/stlicone emulsions).

Wisilicone emulsifiers particularly suitable for such kind of emulsions are
‘those corresponding to the following formula (1) which represent the oxyalkylenated
organo-modified silicones. Others used are PEG/PPG Dimethicones (Dimethicone
copolyols) or Silicone polyethers which show good surface active properties necessary

for emulsification.




30% Enul sifier (e.g. Potassium Cetyl Phosphate, -
0.1-5%-- 0.1- PEG 100 Stearate) 5% Enol | i ent
(e g. Mneral OI, Ester, Triglyceride, - 0.5-40% --
.5- Ester) 40% Thi ckener (e.g
‘W&“P?:{W@t’hyl cel I'ul ose or 0, 05- 3%0 3% 0. 05- G 534031876
Car boner) Wax (e.g. Fa%ty al cohol, fatty acid)
0-5% 0-5% Chel ating agent (e.g. Sodium EDTA) 0-0.2%
0-0. 2% 0- 0. 2% O- 0.2% Ot her anti m crobi al
preservative 0-1% 0-1% 0-1% 0-1% Water Ad 100% Ad
100% Ad 100% Ad 100% A preferred
other antinicrobial preservative is 0.15%

pol yﬁ xamet rylane bruu e)i 5 Tanlig 18. '(}Ha
Toot stes n{r&ji ent l i ver b hydr ogen Cl]t rate
0 i N .
eRr I‘L'f.'gl;;s_i“_[‘g ?;-—0 Sln -0 Sl‘.u—m
CHa | Ri Rz | | CHy |  CH
'—,p m n
m:1 toZO } fg__rx_n_qla_l"
5 1 0to 500
p: 0 to 50

R1: linear or branched C1- C30 Alkyl radical or phenyl radical
R2: - CH2, (-O- C2H4), — ( -0-C3HE), — (-O-CAH8)4 -
2:0t0100 c:0to53
10 b:0to50 d:0i010
R3: - H, -OH

- linear or branched alkyl C1 — C12, linear or branched alkoxy C1- C6, linear
or branched acyloxy C2-Cl12

- NHCH2CH2COOM, aminoalkyl radical optionally substi’guted on the amine

15 function

- NHCO(CH2)4 COOM, C1-C30 earboxyacyl radical
-where M: H, Na, K, Li, NH4 or organic amine
- optionally substituted phosphono group
§ NHCO(CHZ)d OH

20 - NH3Y where Y: monovalent organic or inorganic anion such as Cl, Br, Sulfate,
Carboxylate (Acetate, Lactate, Citrate). :
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0-0.3% Anti-caries agents (e.g. Sodium Fluoride,
Sodi um Monof | uor ophosphate 0.1-1.0% Gel li ng agents
(e.g. Carboxynethylcellul ose. Hydroxyethyl cell ul ose,
Gum Geller) Gum 0.1-3% Hunectantsy <
‘@%Q@% Sor bi t oF 70% Prgpylene dycol, PE ’?111?200:/031876
1- 40% Abr asi ves (e.g. Cal ci um Carbonat e, Hydr at ed
PiSferied sific@iecatubifiar Phospeedy DrrpEetcd. sucky ag iprEppfa 2
5-60% Transparent Hydrated Silica -- Sweetener (e.g,
Sacclarin) - P.ORO.5% F avcﬂrs(e g. Spearm nt,
Peppgrm nt, Menthol, Vawillin etc.) 0.0-2% .
%rf ctans( .. Sodi um Lauryl oSyl fate, Sodium
R Yy arcas%‘?a’t’é, Sedi h Ladtyt sul f oacet at e)
01-1 % O her pnty m crobial preservative 0-1.5% Col our
0- 1%@/\ater Ad| 100% 71 R A preferred ot her
antim crobi al Lpreservatdue s 1% Phenoni p Tabl e 19.
Toot hgel s Ingredient Silver D hydrogen Citrate
0. 05-0.5% Tricl osan 0-0. 3%:Anbisecari es Bgemila { e. 9.
Sodi um Fl uori de, Sodi um Monof | uorophosphate 0.1-1.0%

Ry RS eRg P bh1 R AT Rla) 22%

ts( yoeethna., Sapi tol 70%
R%rop;?%r};gﬁaé%%%f (Peéggéﬁ ©gO% 8A)t%raswes (e. gQ

a,Balécd: wm@amﬁ@n&aﬂl@vloﬂﬂfﬁﬁ%?@wdﬁ lica, Dicalcium

_Réhosphate D h drate Al um na) Transparent Hydrated

| S 28 Brevig 339\%“8? er (e.g. Saccharin) 0.0-0.5%
A%oﬁééﬁsfﬁ%%f%os&ﬁ%xﬁ‘eﬁﬁﬂsﬂ?%@mﬁm fibm OMER lhhéﬂ% relative to the
Vanillin etc 2% Surfa t um Laur
s Mfewlléofté@ﬁrﬂ\#ﬁlp‘&aa&fié%ﬂm st 058 i g ghtnded o
ggpdg%t@l{uﬁonso 1-10% Ot her anti m crobi al
pre ervative 0-1.5% Col our 0-1% Water Ad 100%

A’AL‘TE f?ﬁa%ﬁt‘iv%qrs%m&%ﬂhls[ﬂe% i9Biveh iTHESr vabwkve is 0.1%
y C8- C18) - di net hyI benzyl amoni um chl ori de (or

brom de, or saccharl RALE) wisdPhRing): Mouth Washes:

—wi-t-h—atcohot—(1)—andTa Con()l ree Sﬁ) AL recu ent 1 Z
Silver Dihvdrogen—GC-frate—0-05-0-5% : .rn/{J

T T T

Ol d e m i BESE 00 Bt hanol  1-50%.- Sol ubi |l | zer -
PEGREEDImdRRhySOSiak @020y PoI oxaner 407, Sodi um, Lauryl

Qlll f at Q Sodi e | S pxvi|

““““““ T AT Bl hioons

Bis-PEG/PPG -20/20 Dimethicone

Bis-PEG/PPG -16/16 PEG/PPG -16/16Dimethicons

Bis PEG-15 Methyl Ether Dimethicone

Bis(PPG-7 Undeceneth-21) Dimethicone

Cetyl PEG/PPG - 15/15 Butyl Ether Dimethicons

Cetyl PEG/PPG - 7/3 Dimethicons

Ceiyl PEG/PPG - 10/1 Dimethicone

Dimethicone Copolyol

Dimethicone PEG-8 Adipate

Dimethicone PEG-7 Avocadoate

Dimethicone PEG-§ Avocadoate

Dimethicone PEG-8 Beeswax

Dimethicone PEG-1 esters .....

Dimethicone/PEG-1{ Crosspolymer

Dimethicone/PEG-15 Crosspolymer

[Dimethicone/PEG-7- Phosphate

\Dimethicone/PEG-n Phosphates...

Dimethicone PEG/PPG-7/4 Phosphate

Dimethicone PEG/PPG-12/4 Phosphate




0-3% 0. 1- 5% Hunectant & (e. g
PEG 8)
0.0-0.5%

Propyl ene dycol,
Sacchari.n)

Pepperm nt, Ment hol,

ViR 2ees@2i%es agents (e.g. Sodi um Fl uori de,

Monof | uor ophosphat e

. Gycerin, Sorbitol 70%
O 40% 0- 40% Sweet ener (e.qg.
Fl avours(e.g. Spearm nt, '
Vanillin etc.) 0.0-2%0.0-2%
SoRfTHPR2005/031876
0-0. 188 0- 0. 1% Ct her

—anti i crobi al

Preservall Y Suslh

iygté, 0 1 5% Col our_ 04%

ﬂ 10/ \I\bi- avx.
T

TOU70 AU 1TUU70

2006/ 02921'2P(‘T|\/R?nn'—1 031876 79

INCT denommatxox;\

lngredifent -1 Si-lver

Optigiertef gerogPHEEd YiPTni crobi al * pieservative is 0. 1%
PR Wiket@ GO Okcone J@hes 21. Hand Rub Formul

‘D -hvdr.oaen-Ci- trate—-0

at. i ons:

L | U

eoylengis

. |-Hydr ogenat ed _Castor

Triclosan 0-1% Al cohdPmghiees Ess{
[Iraurylmfhggﬁcow

T T 401

yoln o
J

PF(‘ R\

G

0- 40% Enpl | i erREGIZ Dynsthigons <

J 7/

RO AR B (RRETe! g
Tyl Dimellicone frosspalymicr

'—Acw‘l—a't"es_mn_a% : I}

/ OO T T E¢h¢;ﬁm§thlcon%

& -+
e
et ¢ & o Lc,

i G Mothl ¢ ex@mer Jepries.

CATTCO T T

EG-32 Mothyhelix lalethl “os

SEG/PYG < zdlzzfsuwl ﬁher

Citrate 0 _05-..0

5% O.

L3
\.l\.,ul CIIL L Il
,I[

/PP - &%ﬁz-ﬁ .

»

Et hanal , 1- Pr npr-mnl

dichl ora 2-hydroxy A|WXQI YRty

PEORPE AHI Buty e Rimsihicong

0.Q04
JI70

‘0-99% Sur f act ant

(pn

EGEPG- %y Buiy] Sther Dasnpihicope

Laureth-9 _ Saodi um.Dod

Etlwr Dapathicope,
PG cthid m fon

At )
PECYPPG - 5/3 Trsiloxane.

L9 }
IPEG/PPG -n/m Dimethicones...

PEG/PPG -30/10 Dimethicone

Potassivm Dimethicone PEG-7 Phosphate

PPG-12 Butyl Ether Dimsthicone

PPG-12 Dimethicensg

[PPG-27 Dimethicone

TEA-Dimethicone PEG-7 Phosphate

Caprylyl Dimethicone Ethoxy Glucoside

Dimethicone Bthoxy Glucoside

Dimethicone/Polyglycerin-3 Crosspolymer

PEG-9 Polvdimethyisiloxyethyl Dimethicone

Polydimethylsiloxi}: PEG/PPG - 24/19 Butyl Ether Silsesquioxans

Polydimethylsiloxy PPG-13 Butyl Ether Silsesquioxane

Polyglyeeryl-3 Disiloxane Dimethicone

Polvglyceryl-3 Poludimethylsiloxyethyl Dimeth.icone

Sodium Carboxydecyl PEG-8 Dtmf:thlcone

Non-oxyatkylenated organo-modified silicones:

C6-3 Alkyl C3-6 Alkyl Gluceside Dimethicone
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0-10% 0-10% Enol lient (e.g. Mneral G, Waxes,
Par af fin) 0-20% 0-20% Thi ckener (e.g. Cellul ose
Derivatives, Xanthan Gum Associative Acrylates, Non
associ ative Acrylates, Bentonite, W Silicates) 0-10%:
wd h0Q0261ber anti mi crobi al preservative 0- 1. BOs0S205H876
Col our 0-1% 0-1% Water Ad 5200% Ad 100% 10 Table 23.
- Synthetic Bar Soaps | ngredient Si | ver D hydrogen

Citrate 0.05- 0.05- 5% 0.5%. Tri %
Topiep! Fermuhti Rt Sy o W&V%ﬂéﬁw@i ribO R Bigpred: °%

Surfa(\t ant han (Q ﬁ n Qn(‘ll R | aur\yl]l
sul f osucci rmabk,5. Stm" b tiome ki cone Bl um | aur vyl
_ bngaI eﬁ 2 30% 2-80% St abi [ 1 zer (e g. Corn Starch,
_ e 5 ohol , Paraffin)- .0-30%0-30% Fitanjitt
BeRujeaie 0- 5% 0- 5% Mbi sturizer 0-10% O- 1OCol_Gr1féIa§irfh
0=, 1% OU- 1% our O- 2% <, \iat elr
R@Bﬂ&%%@oix‘dg?}ﬂ%ﬂﬁ??ﬁﬁ/ éé’q]w %PCTLL |Q9rﬁ, 03’1§7 23
| m@%@mhea@go‘swrs%em/ glycerilin, butyloen& gl yc3l
fratur-al—notsturizers—such™as B-gl Ucangf€. 9, from
gmloggi@flbéa%if 1P Vst X °the fungi Sclerotium r)én fsli) %_r_e
Bigshiockdbl §%24% - - Liqui d foundation for ful At pis
Dimethicone/Vinyldimethicone Crosspolymer 1%-~10% XX |XIX
Humectant/polyols (Propylene glycol, glycerin...) 2%-8% XXX X
Chelating agents (such as EDTA) 0%-0.2% XXX X
Antioxidants 0.05%-0.2% XX |[xX|X
Sitver Dihydrogéne Citrate (2400 ppim silver) 0.05-1% XXX |X
Other anfimicrobial Preservatives 0%-1.0% XXX |X}
Additional antimicrobial agent 0% - 2% X (XXX
Natural antimicrobial active XIXiXiX
Porfume oils 0.1%-0.4% XX |X|X
Water_deionized Qs 100% X{x|xIx

As other antimicrobial preservative the formulation preferably contains
0.1% Benzisothiazolinone. As preferred additional antimicrobial agent the formulation

might contain 0.15% benzoic acid. As preferred natural antimicrobial agent the

formulation contains 0.2% lichene exiract.

Tn Table 6, there are set forth several embodiments of multiple eppulsion

systems according to the present invention.

- Table 6 - Multiple emulsions

[os
e
l:--\
<
o
It
o
o

Ingredients 112131415617

Primary emulsion W1/0

PEG-36 Dipolyhydroxystearate | X ' -l X X
(2%-6%)

Cetyl Dimethicone Copolyol X| i - I1X
1% - 3%




Ingredients 1 2 Li qui d foundati on Powder
phase 10% 15% X O phase 30% - 40% - 75% (only for
anhydrous form X Thi ckener/suspending agents 1% 5%

WO2006822f e oils 0.1%- O

X Filmfoimng polyners 1% 2% X Anti oxi dants 0.10/?-

Preservatives0% 1 % X Addi F

{?% X Ot her anti mdfopiat3187e

1 onal antim crobi al agent

0% = 2% X X Si | Verrmidy dngepldamulsgbrs St ock Sol ution

(O 19/0- 700/13 X X \\at.er ol oni-zed Gs—100%-; _

Ingrestienss anti mi crobi al | bf 84ér VAq BV | Aq & oPmd%t|iBng 12
f 0 I 0S:20} T GhI of heXi i 0 and’ pr 1t s '

sal'ts. pteferred addi ti dnal ant|i n] crobilal | agent

Shearefiol/fintaatth-8ih 466-ght copt di n| 0§25% saljicyli ¢ acid ar

ts—salt-s—Fabl-e-24b—Comyact spowdefforyutat T ojms

EB%@&?W%%W?JYWWY' Powder ph%s e 150880% X G |

plhase 15%% 50% Pol ypl [ phHask %%} [15%

LAnt i oxi-dants—0.1%%—X-Perflurp—eitissP-3% B 5% 1%

Behyahyeacd Rictobisteall "pr s er at Ve

3%

Oil phase 15%-30%

Fatty acid esters | XX XXX X | X

Natural and synthetic Trigly- XIXIX1XiIX | X X

cerides |

Hydrocarbon oils XXX XX , X |X

Silicone oils 1 XIXIX XX |X |X

Other antimicrobial XIXIXIXIX | XXX [X X | X 1X

Preservatives 0% - 1% _ 7

Additional antimicrobial agent | X | X | X | X[ X[ X|X[X X |X X X

0% - 2% | |

Water Deionized Qs 100% XX XXX XXX X X |X | X

As other antimicrobial preservative the formulation preferably contains

0.1% 2,4-dichloro benzyl alcohol. As preferred additional antimicrobial agent the

forhulation contains 0.1% 10-undecylenic acid.

Table 7. O/W skin care emulsion with ionic monofunctional O/W emulsifiers

O/W skin care emulsion with
ionic monofunctional O/W

emulsifiers

Sorbitan Stearate/Sucrose

Cocoate 3% - 7T%

Sucrose Laurate 3%-7%

Poloxamer 407 3%-7%




X Silver D hydrogen Citrate Stock Sol ution (0.1% -
2099 - WD 2006/ 029213PCML52005/ 031876 74
]:I'ypl cal makg up conpositions conprising W filters
or roved sun protection and anti-agin roperties
Wé’r?@ﬁﬁfqgg@ént ain, for exanple, from O, 059/0 tg 6'%%5%905’"31876
_weiglit, and especially fr®dm 0,5% t o 20% by wei aht.,

BEE7 .OOIWr E@nﬂ &E@Emﬂ@ioﬂhﬁt&foui&lﬁaﬁﬁdmﬂfoﬁdmm emulsifiers

formilarion, oOf_.one o e 1N filterstisted—ia—this

PdboureiienstiOpsagesc 26 £168) . [sdch mapé( up

1\%%%% élyo ouI d be erlenf forimuliatijo ypes:
I _ idgredilents lare: a!c,

Piﬁhﬁ?.y erﬁﬂ@pnh‘@ﬂ@eéﬂ% p _ EHihX] 8¢ r RdtX f ek i hdex)X

H—aS1vi— ot aSSti T 1
T’é@?ﬁfﬁ@va‘i@rﬁﬁéﬁ%’i Zn0O %tca e (;%cl%rec XiEXoleyc 2%10 %tefa)x‘
pS¥ymeN), 0.6%-195b, . Ai S ] En, ‘Bi )| apd |t hlei r{ mi{xtufes
|\1a I rint &S ol P

i e g.—— Kaoglin-{nat . p e S tef
Qtereatiiordial  Magnesi (ith CallcT U r olri%t 2§l1krr

piié:ﬁ,%@\;és@%g@)@/er Met &l I}i c} stearated; | ngrove
siveness,_ slip and vaterirepel] ancly —Starchiter
Asiditisinal dnkimidblaingettt e¢ X |oh| Sk X b |Po| Fnlerd s | X | X
Otge Al € enhancers; nyfon, poron nitrji de,
o y\?lnylldene copolv rs.lagrylaled etcd - ISilica
- }aﬁg{ii{%ﬁnlﬁﬁ%zﬁhmﬁve spheii|ch) Xg X | 84X |K| Kclokg poneer 5¥
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Solution (0.1% - 20%)

As other antimicrobial preservative the formulations preferably contain
0.3% DMDM hydantoin. As preferred additional antimicrobial agent the formulation
might contain 0.05% Jodopropynyl butylcarbamate. Asa preferred natural antimicrobial

active, the formulation contains 0.1% farnesol.

In Table 8, there are set forth several embodiments of oil-in-water-in-oil
emulsions systems according to the present invention. In such embodiments, the “water”

phase comprises the inventive silver dihydrogen citrate.

Table 8 ~01/W/02 emulsions

e
e
~3
oo

Ingredients . 1 |2 (3 (4

Primary emulsion O1/W
PEG-GO Hydrogenated Castor Oil ;| X | X X , X
25% _
Stearethr25 25% X X T |X | X
Oil phase 75%
Fatty acid esters X | X

Natural and synthetic Triglycerides | X X




Bi smut h oxychl ori de - - - 10 Magnesi um Car bonate
- 2322- Zinc Stearate 7 6 55 - - - Funed Silica
- - 15 15 - Color (and) Fragrance gs gs qs gs gs Qs

s 75 Bi s- Et hyl hexyl oxyphenol 0.7 0.5 0.8 7
Y@kt noxyphenyl Tr 1 agi ne e by gy BsossTs
_Salicylate 4.8 4,5.6,.2 - - - -‘Cctocrylene - - 4.3

Table 8 --01/W/02 emulsions
Hydrocarbon oils ' X X

Silicone oils : : X X

Other antimicrobial preservatives | X |X |X |X |X |X |X |X
0% - 1%
‘Additional antimicrobial agent 0% | X X |X |X {X X | X X
- 2%
Notoral sutimiorobial active 0% - | X | X |X |X |X |X |X [X
2% '
Water deionized Qs 100%. X
Non fonic multifunctional W/O |
) emulsifier 2%-5%
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Waxes 1%-5% i X X

Oil phase 20%-30% X |X |X |X |X |X |X |X
Silicone oils .

Primary emuision O1/W 15% X IX |X | X IX |X | X {X
Blocirolyies (NaCl, MaS09 01% | X | X |X |X |X |X [X |X
0.5% |
Water deionized Qs 100% X 1X [X |X |X |[X |X |X
Perfame oils 0.1%-0.4% X X X [X [X |X |[xX [X
Silver Dihydrogen Citrate Stock X |X [X (X [X X | X |X

Solution (0.1% - 20%)

As other antimicrobial preservative the formulations preferably contains

0.25% Imidazolidinyl urea. As preferred additional antimicrobial agent the formulation
" might contain 0.3% Diazolidiny! urea. As a preferred natural antinticrobial active, the

formulation contains 0.1% ofange oil.

" In Table 9, there are set forth several embodiments of microemulsion

systems according to the present invention.

Table 9 -- Microemujsions

Incredients T 2 13 14 k5
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o
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st
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3.5 6.2 3 Silver Dihydrogen citrate 0.05- 0.05- 0.05-
1% 1% 1% 1% 1% 1%

0. 05- 0.05- 0.05- 0.05-

1% ' In Tabl e 26,
several enbodi ments of conditions shanpoos
ble 26- Conditi

%2‘{9% ’pPesent inventi on.

(2400 ppm

there are set forth

%?fﬁsgiqj)ﬂggﬂ?%

Sharrpoos __Ingredients 1, 2 Pri mary surfactants
[£LiSten pr avi ousl Rl Ter o R aL Y DU 20 S
Resticnins y) 0% 5% X X Wt ef TabEop a6 | 2008 7bd | X |2 |10
-%(F"Ing%?’fy}il %pé&ggﬁ{cbﬁ%‘é'x[ I'I'gi gxrk ;ner ;{fgh@gtglt ggy a'?rg r:}?{fs }ér s
Q%—Z?Z& >r<‘I o IIn/Humact ants 0 % 2 6 x| A PH adJ ustipg
ﬁ%éé’?’i‘?ﬁ‘ﬂ%e@@f’"%% '\quHE: t r;%éa 'X;Ingll Imdlc ?(o J|Xa X
PAGH Rl @ Isostereate 5%-15% X X

Polyglyceryl-3 Diisostearate 5%-15% x| |1X

Ponegcgryl—ﬁ Dioleate 5%-15% X X

BPG-10 Cotyl Biher 5%-15% x| 1x
Ethoxydiglycol 5%-15% XX
Oil phase  10%-80% XX IXIX[X[X|XIX]X][X
Isostearyl Benzoate XIX XX JX XX XIX X
Isostearyl Isostearate X IXIXIX | XXX XXX
PRG-7 Glyceryl Cocoate XXX [XIX XX [X[X]|X
Cyclomethicone XIXIXIXIX | XX [X|X X
[Polyaloohols/Humestants 1%-10% | X | X | X [ X [X | XX [X|X X
Other antimicrobial Proservatives 0- X X [ X [X [X XX |X|X X
1% ' |

| Additional antimicrobial agent 0% - 2% .-X XiXIX i X[ XX X[X|X
Perfume oils 0.1%-0.4% XX [X|X | X|X|X[X[X]|X
Voabsobor o desobed ntable 13 |X X | X X [X | X [X X [X | X
0%-30% |

Silver Dihydrogen Citrate Stock XIXIX|IX|IX XX XXX
| Solution (0.1% - 20%) _ !
‘Water Deionized Qs 100%“ XX XiX|xiX .X L X {X X

As other antimicrobial preservative the formulations preferably contain

0.2% Methylparaben, As preferred additional antimicrobial agent the formulation might

contain 0.075% 2-Brom-2-nitro 1,3-propandiol {Bronopol).

In Table 10, there are set forth several embodiments of oil-in-water sprays

emulsion systems according to the present invention.
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0.05-0.8%

3
s

Fatty acids esters

Mineral oils

Silicone oils

1 Alcohol 0%-50%

Thickeners 0.1%-0.5%

Polyacrylates.

[ Alwminum/Magnesium Silicates

Gums

Neutralizing agents 0%-1%

' Polyalcohols/Humectants  1%-5%

Chelating agents (such as EDTAY 0%-0.2%

Antioxidants 0.05%-0.2%

Water Deionized. gs 100%

Perfume oils 0.1%-0.5%

“Other antimicrobial Preservatives 0%-1%

Additional antimicrobial agent 0% - 2%
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Sitver Dihydrogen Citrate Stock Solutien (0.1% -
20%)




X Additional antimcrobial agent X WO
2006/ 029213PCT/ US2005/ 031876 77 As ot her
antim crobial preservative the fornul ations
referably contains 0.002% silver chloride L g, JN
V‘%&%“P@QP@? silver chloride gn titanium di oxi 35?’%5@%31876
_preferred additional antinicrobial agent the

formul ﬁt :,st‘otmn%ﬁmgd%ﬁiﬁi M%&vﬂ%ﬁﬁo&%ﬂaﬁﬁgfﬁﬁbw contains
tri met hyl ammoni um brom de (or. chlorjde). 5 Table 28:
OABY: Lo 2.4 hampriuiny A Pe S oA oSBT agent the
iz gﬂnﬁg{tf:@:gﬁiﬁ@h%&icio%&ﬁd previously) 5% 10%
econdary”surfactants (listed previously) 5% 15%
Foam St abﬂn"f’a%ﬁ{_}si, fhbdeSted: RHE RS bibodifeRYof agtiions gels
Wat er dei oni zed 40% 70% Actives 0-10%

a@onding fodhepresenyiavantion. ; T( Thi ckener s/ Rheol ogy
nodifiers X |

Table 11— Aqueous Gels

[~
oo
o
et
[

Ingredients 11213 (4|56 11 112

Thickeners -

Natural Thickener 1%-5% | X X X

] Semi—synfhetic Thickener X X X X
1%-5%

Synthetic Thickener 0.3% - X .X XX
1.3%

 Neutralizing Agents 0.5% - | X | X X [X XX XX XX | X X |
1.5%

Polyols — Humectants 5%- | X |X | X | X | X |X [ X [X {X|X [X [X
50% ‘

Polyquaternium series. 1%- | X | X | X T IX X

3% | . | | .
PVM/MA Copolymer 1%- - XXX X X [X
5% . ' |
Other antimicrobial X[XIX|X|X|[xX|X]X|X{X |X |X

Preservatives 0%-1%

Additional antimicrobial XIX|X[X[|[XIXIX[X|X|X |X [X
agent 0% - 2%

Chelating Agents (as EDTA) | X | X | X [ X [X [ X | X | X | X X X | X
<0.1% F

Silver Dihydrogen Citrate X I XIXIXIX[XiX[X X[X |X |X
Stock Solution (0.1% - 20%) S

Perfivme oils  0.05%-0.4%

:><
>
>
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e
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Y
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- Ethoxylated Glyceryl ethers { X | X | X
- 0.1%-5%




Hunectants 0 % 2% PH adj usting agents 0 %1 %
O:h.er. antimcrobial Preservatives 0 %1% x| x | Xx
Adldltlonal antimcrobial active x k x | Per f une

oils 0.1% I % Xx | Antioxidants 0.05 % 0. 20%
WPN0EPIRY Agents (EDTA) 0% 0.2%  x Op A ¥ Rg31876
_agents _0%2% x x| X sPfver Dihydrogen Gtrate

St ock” SO It T o (0" Thi A Aqueous el MDaz01 & -
Inpredients 1213|4156 17 |8 (9110 |11 |12
Polysorbates 0.1%-5% ' x[x|xjp |-
Ethoxylated Oleyl ethers : XIX1XiXx | X X
0.1%-5% _

Water Deionized Qs100% |X |[X | X | X |[X | X | X |X XX X X

As other antimicrobial preservative the formulations preferably contain
0.1% 1-(3-chlorallyl)-3,5,7-triaza-1-azonia-adamantan chlorid. As preferred additional
antimicrobial agent the formulation might contain 0.05% 5-broio-5-nitro-1,3-dioxane.

In Table 12, tﬁere are set forth several embodiments oleogels according to

- 5 the present invention.

Table 12 — Oleogels
Tngredients 1]z ]3]a]5]e]z[8 ]2 |10
Hydrogenated Lecithin  1%-10% - X X
Silica Dimethyl Silylate 1%-10% | | X ' X
Silica 1%-5% ] X | X
Crazs Alkyl Dimethicone 1%-5% X | X
Aluminum or Magnesium Stearate 1%~ : XX
5% a
Polyols — Humectants 5%-70% X[X[XIX[X[X[X|X[X |X
[ Oil phase 20% - 90%
.| Dicaprylyl Ether X X X
Phenyl Trimethicone - X X
Hydrogenated Polyisobutene X '
Isopropyl Isostearate L . X1 . X
Oleogel basis (Mineral oil and ! X | X
hydrogenated Butylene/Ethylene or ] |
Ethylene/Propylene St}}rene Copolymer) |
Silicone wax 1%-10% ' XXX [ XXX XXX X
Dimethiconol Behenate XIX|IXIXIXIX XXX | X
Dimethiconol Stearale XX [X[X|X XX |X|X |X




Zinc pyrithione (0.05-0.5% WO
2006/ 029213PCT/ US2005/ 031876 78 Ingredients 2 3 4 5

6 Salicylic acid and/or its salts (O. 10 5% !
Ket oconazol e (0. 05-1% Pi roctone A arni
WO 2950292131 0y ‘ As ot her PCTUS2005/031876

antim crobial preservati ve*t he formul ati ons

‘rpreferabry contain 0. a@%esmgmohagroxy nmet hyl am no
acetate. As preferred additiopnal antinmicrobial—agent

-
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hesgdate 096%-0. Dxt h several XnBodKnmeRtisXgfX | X (X 1X 1 X

 ant-i-m-crobial ¢l e Arnodit ] ~m R + )

te | I I B I
A e bR TR0 abl 6 0% | X At ﬁfj??;g}‘mﬁ@ RIRX
%1@18&?(6‘1% C@mygp& tions Conpohent Bx. I|Ex.] BEX. EX.
1.2 3 4
Other ant1m1cr0b13.1 preservative 0% - XIXIXIX[ XXX [ XX X

1%
Additional antimicrobial agent 0% -2% | X | X |X | X | X | X |[X |X [ X [X
Nataral anfimiorobial actve 0% -2% | X |X |X |X | X | X [X [X [X [X

As other antimicrobial preservative the formulations preferably contain 1%
Benzyl alcohol. As preferred additional antimicrobial agent the formulation might
contain 0.3% phenoxyisopropanol. As a preferred natural antimicrobial active, the

formulation contain 0.05% tea tree oil.

In Table 13, there are set forth several embodiments of light/dry cosmetic

oils according to the present invention.

Table 13 - Light/dry cosmetic oils

| Ingredients 112 13104
Hydrocarbon oils  30%-70% | X X
Fatty acid esters branched or not 10%-50% ' XX
Silicones/Siloxanes 0% - 10% X X
Perfluorinated oils and Perfluoroethers 0%-10% X Kt
Viscosifying agents 0%-10% XXX |X

| Esters of long chain acids and alcohols 0% - 2% XXX X
Antioxidants 0.1%-1% X[X[X]|X
Solubilizants/dispersing agents 0%-5% XIX [ XX/
Perﬁlme oils 0.1%-0.5% XX [ XX

; Silver Dihydrogen Citrate Stock Solution (0.1% - 20%): [ X i XIX1X]

In Table 14, there are set forth several embodiments of foaming/mousse

according to the present invention.



567 89 10 Mneral oil 1.00 1.00 1.00 1.00 - 1.00
1.00 1.00 Propyl ene glycol 1.00 1.00 1.00 1.00 1.00
g.) 28 g.) 00 1.00 1.00 1.00 Lauryl Sulfates 0.60 0.60

60 0.60 0.60 0.60 0.60 0.60 0.60 Citric Acid
WO B§e/029213. . . 2 50 2.50 égoo Sodi um Gi t r at'é& TUS3H=031876
2 OO - - -.3.70 2.00 2.00 20 Succinic Acid 4.00 -

=400 400 - -Table 14 - Foaming/Mousse products

Ingredients

SD Alcohol 40 0%-8%

Propellant 8%- 15%

Nonionic Emulsifier/Surfactant 0.5% - 3%
Corrosion Inhibitor 0% - 1%

| »| wd}

Perfume oils 0.1% - 0.5%

Other antimicrobial Preservatives 0%-1%

" Additional antimicrobial agent 0% - 2%

Tkl b| 4| 4|

_ Miscellaneous 0%-1%

>

Silver Dihydrogen Citrate Stock Solution (0.1% - 20%)

As other antmucrobxal preservative the formulations preferably contains
0. 2% Poly(l -hexamethylene biguanide hydrochloride). As preferred additional
antimicrobial agent the formulation might contain 0.05% thiabendazol.

In Table 15, there are set forth several embodiments of stick products

5  according to the present invention.

Table 15 -- Stick products for skin abplications

[—

Ingredients

Waxes 15%-30%

Natural and silicone oils 20%-75%

Lanoline derivatives 5%->50%

Esters of lanclin

Acetylated lanolin

Lanolin oil

Colorants and pigments 10% - 15%

Antioxidants ©.1% - 0.8%

| Perfume oils 0.1% - 2%

- Other antimicrobial Preservatives 0%-1%

Additional antimicrobial agent 0%& - 2% -

s 5a] 4| <] bl 54| 4| 4| | | >4|

Silver Dihydrogen Citrate Stock Seolution (0:1% - 20%)
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- Sodi um Succinate - 3.30 0.00 0.00 3.20 3.00

Malic Acid - - 4.00 - - 4.00 - - -

0.28 Aeth 2 - -.

0.05% 3-iodo-_2'-propy'nyl butylcarbamate. As preferred additional antimicrobial agent

the formulation might contain 0.3% sorbic acid and/or its salts.

In Table 16, there are set forth several embodiments of liquid and compact

_according to the present invention.

_ Sodi um Mal onate -
--320 - - - - Steareth 20 0.55 0.55 0.55 0.55 -
0.55 - 0.08 0.28 Steareth 2 0.45 0.45 0.45 0.4

5 -
W0 AYeN2B1345 0,07 0.23 Aeth 20 - - - - 2tg031876

_PCTIGS

As other antimicrobial preservative the formulations preferably contain

Table 16 — Deodorant and Antiperspirant Stick Products

- Ingredients

1

1]

Sodium Stearate 0-30%

X

Alkoxylated Alcohols 0-30%

Glycerin 0-80%

Sotbitol . 0-80%

Glycol 0-80%

Fatty Alcohol 0-50%

{ Silicone compound 0-30%

Colorants and pigments 0-2%

Antioxidants 0% - 2%

Perfume oils 0.1% - 2%

Other éntimicrobial Preservatives 0%-1%

Additional antimicrobial agent 0% - 2%

Natural antimicrobial active 0% - 2%

Silver Dihydrogen Citrate Stock Solution (0.1% - 20%)

Aluminium Chloro hydrate 0-40%

I I I ] B B B T B et e

Aluminium Zirconium Tetrachlorohydrex GLY 0-40%

X

ool bl ba| mel pal w<] <l i <] 24| b sl ma| |

As other antimicrobial preservative the formulations preferably contain
0.005%. 5-chloro-2 methyl 3 (2H)-isothiazolinone. As preferred additional antimicrobial
agent, the formulation might contain 0.2% dehydroacetic acid (3-acetyl-6 methyl-2,4-

(3H) pyrandion). As p}eferrad natural antimicrobial active, the formulation contains

0.3% farmesol.

~ Missing Formulations for SDC
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Table 29 - Antim crobial O eansing Conpositions

Silver Dihydrogen Citrate Stock Solution with 2400
ppmsilver ions 0.15 0.15 0.15 0.15 0.15 0.1 0.50
wos®e292H 0. 25 Thynol - - 0- phenyl pHENHI2005/031876
0.15- - 0.1 - - - - - Beri%al koniumchloride 0.5

“Table 17 Digapr SRR ESHRubtoRs | de (or bromide) - - 02

Ingredient : 1 2 3 4
Silver Dihydrogen Citrate : 0.05- .| 0.05- 0.05- 0.05-
' _ 0.5% 0.5% 0.5% - |0.5%
Triclosan 0-0.3% 0-0.3% 0-0.3% 0-
0.3%
Aleminium Chiorohydrate or Aluminum Zirconium | - — 1-40% 1~
Tetrachiorohydrex GLY 40%
Solubilizer {(e.g. PEG 40 Hydrogenated Castor 0-5% 0-3% | 0-5% 0-3%
Ol ‘ -
Moisturizer (e.g. Glycerin) 0-20% 0-20% 0-20% 0-
: | 20%
Alcohol 0-80% 0-30% 0-80% 0-
. . _ , 30%
Emulsifier (e.g. Potassium Cetyl Phosphate, — 0.1-5% — 0.1-
PEG-100 Stearate) 5%
Emollient (e.g. Mineral Oil , Ester, Triglyceride, — 0.5-40% | -— 0.5-
Ester) 40%
"Thickener {e.g. Hydroxyethylcellulose or. 0.05-3% | 0-3% 0.05-3% { 0-3%
Carbomer)
| Wax (e.g. Fatty alcohol, falty aclcE) ' — 0-5% — 0-5%
Chelating agent {e.g. Sodium EDTA) 10-0.2% 0-0.2% 0-0.2% 0-
' : 0.2%
Other antimicrobial preservatwe 0-1% 0-1% 0-1% 0-1%
Water Ad 100% | Ad 100% | Ad 100% [ Ad .
: 100%

A preferred other antimijcrobial preservative is 0.15% poly-

(hexamethylene biguanide).

5  Table 18. Toothpastes

tngredient _ 1

Silver -Dihydrogen Citrate : 0.05-0.5%
Triclosan 0-0.3%
Anti-caries agents {e.g. Sedium Fluoride, Sodium | 0.1-1.0%
Monofluorophosphate

Gelling agents {e.g. Carboxymethylcellulose, | 0.1-3%

Hydroxyethyicellulose, Xanthan Gum, Geltan Gum)
Humectants (e.g. Glycerin, Sorbitol 70%, Prepylene | 1-40%
Glycol, PEG-8)
Abrasives (e.g. Calcium Carbonate, Hydrated Silica, | 5-60%
Dicalcium Phosphate Dihydrate, Alumina) :
Transparent Hydrated Silica '

Sweetener {e.g: Saccharin) [ 0.0-0.5%
Flavours{e.g. Spearmint, Peppermint, Menthel, [ 0.0-2%
Vanillin ete.) b
Surfactants (e.g. Sodium Lauryl Sulfate, Sodaum 0.1-10%
Lauroyl Sarcosinate, Sodium Lauryl sulfoacetate) |

Other antimicrobial preservative 0-1.5%
Colour , | 9-1%

Water - Ad 100%
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Triclosan 0.1 0.1 - 0.15 - - - M scel | aneous 0. 21
036 0.36 0.26 0.36 0.36 0.36 0.36 0.36 0.36 vater.
g.S. 0.S. 9.S. 0.S. 0.S. 0.S. Q.S. O.S. Q.S.

4.0 4.5 3.9 3.93.93.93.9 3.9 3.9q3.9 \ 9.5 pH

W0 200881921330, there are set forth several endSdyyreHpa:1876

antim crobial cleansing cofposi tions according to the
present invention. Table 30 - Antimicrobial C eansing
Conposi tions Conmponent Ex. 11 Ex. 12 Ex. 13 Ex.

14 Ex. 15 Mneral oil 1.00 1.00 1 -
Pr opy| en@L g‘ﬁ@@g’gcﬁ otba{)@’apiggbml pI'BSGI'V&ﬁVS is 1%01933%101'918

Table 19. Toothgels

Ingredient 1
Silver Dihydrogen Citrate 0.05-0.5%
Triclosan, 0-0.3%
Anti-caries agenis (e.g. Sodium Fluoride, Sodium 0.1-1.0%
Monofluorophosphate

Geliing agents (e.g. Carboxymethyiceliulose, 0.1-3%

Hydroxyethylcellulose, Xanthan Gum, Gellan Gum)

Humectants (&.g. Glycerin, Sorbitol 70%, Propylene 1-80%
Glycol, PEG-8) ' ‘

Abrasives (e.g. Calcium Carbonate, Hydrated Silica, | —
Dicalcium Phosphate Dihydrate, Alumina)

| Sweetener {e.g. Saccharin) - 0.0-0.5% [ 0.0-0.5% .
Flavours(e.g. Spearmint, Peppermint, Menthol, 0.0-2%  (0.0-2%
Vanilin etc.)

Anti-caries agents {e.g. Sodium Fluoride, Sodium 0-0.1% 0-0.1%
Monofluorophosphate ‘

Other antimicrobial preservative 0-1.5% 0-1.5%
Colour ' 0-1% 0-1%

Transparent Hydrated Sitica 1-40%

Sweeiener (e.9. Saccharin) - 0.0-0.5%
Flavours{e.g. Spearmint, Peppermint, Menthol, 0.0-2%

Vanillin efc.)

Surfactants {e.g. Sedium Lauryl Sulfate, Sodium 0.1-10%

Lauroyl Sarcosinate, Sodium Lauryl sulfoacetaie) .

Other antimicrobial preservative 0-1.5%

Colour 0-1%

Water Ad 100%

A preferred other antimicrobial preservative is 0.1% alkyl-(C8-C18})-

. dimethyl benzylammonium chloride (or bromide, or saccharinate).

Table 20. Mouth Washes: with alcohol (1) and alcohol-free (2).

Ingredient : 1 2
‘Silver Dihydrogen Citrate 0.05-0.5% 0.05-0.5%
Triclosan 0-0.2% 0-0.2%
Ethanol ' 1-50% —
Solubllizer (e.g. Polysorbate 20, Poloxamer 407, 0-3% 0.1-56%

Sediurmn Lauryl Sulfate, Sodium Lauroyl
‘Sarcosinate) - _
Humectanis (e.g. Glycerin, Sorbitol 70%, 0-40% . 0-40%
Propviene Glycol, PEG-8)

Water . ' - Ad 160% Ad 100%



1.00 1.00 1.00 Ammoni um Lauryl Sulfate -
Ammoni um Lauret hSul fate - 5.00 - - -
(SPS) 1.00 -
2.00 - Sodi um Laur oyl
WO 2806029255 7.50 - -
Succinic Acid 4.00 - . -

Sar cosi nat e

Host apur
Cl14- C16 Sodi um a-d ef m Sul fonate - -
1.00 Citric

Sodium Citrate - 4.0(1 ECTHES2005/031876

- 0.60
SAS 60
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Anti m crobial C eansing Conpositions
Succi nat e AQur&@red other-anfiiconhiiad pregrdativeis Q.
Aci d :

Table 21. Hand Rub Formulations

Sodi um
1% bzl algahglc

Ingredient 1
Silver Bihydrogen Ciirate 0.05-0.5%
Triclosan 0-1%
Alcohol 0-89%
Solubilizer (e.g. PEG 40 Hydrogenated Castor ofl, Tween 20) 0-3%
Moisturizer {e.g. Glycerin, Sorbitol 70%, Propylene Glycol, PEG-8) 0-40%
Emollient {e.g. Mineral Oil, Ester, Dimethicone, Cydlomethicone) 0-20%
Thickener (e.g. Cellulose Derivatives, Xanthan Gum, Associative 0-10%
Acrylates, Non associative Acrylates, Bentonite, MgAl Silicates)
Other antimicrobial preservative 0-1.5%
Colour 0-1%
Water Ad 100%
5
Table 22. Surface Disinfectant Spray
Ingredient 1 1
Silver Dihydrogen Citrate 0.05- 0.05-
. 0.5% 0.5%
Triclosan i 0-1% 0
4.4’ dichloro 2-hydroxy diphenylether g 0-1%
Alcohol (e.g. Ethanol, 1-Propanol, 2-Propanol, Methanol) 0-99% 0-59%
Surfactant (e.g, Sodium Lauryl Sulfate, Laureth-9, Sodium Dodecyl 0-10% 0-10%
Benzene Sulfonate)
Emollient {e.g. Mineral Oil, Waxes, Paraffin) 0-20% | 0-20%
Thickener (e.g. Gellulose Derivatives, Xanthan Gum, Associative 0-10% | 0-10%
‘Acrylates, Non associgtive Acrylates, Bentonite, MgAl Silicates) ,
Other antimicrobial preservative 0-1.5% | 0-1.5%
1 Colour (-1% 0-1%
Water Ad Ad
100% 100%
10 Table 23. Synthetic Bar Soaps
1 Ingredient 1
Silver Dihydrogen Citrate | 0.05- | 0.05-0.5%
0.5%
Triclosan 0- 0
: ) 0.5%
4,4'-dichloro 2-hydroxydiphenylether 0 0-0.5%
Surfactant base (e.g. Disodium lauryl sulfosuccinate, Sodium eoco- | 2-80% | 2-80%
sulfate, Sodium Jaury! sulfate}
Stabilizer {e.g. Corn Starch, Cetearyl Alcohol, Paraffiny 0-30% | 0-30%
Thanium Dioxide 0-5% | 0-5%
Moisturizer 0-10% | 0-10%
Chelating Agent (Sodium EDTA}) 0-1% | 0-1%
Colour 0-2% | 0-2%
Water Ad Ad 100%
100%
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- 2.50 - - Sodium Malonate - - 3.20 - Salicylic Acid
:- 0.50 Steareth 20 0.55 0.55 0.55 0.55 0.55 Steareth
2 0.45 0.45 0.45 0.45 0.45 Silver D hydrogen Citrate

Stock Sol ution with 2400 ppm silver ions
WO 262931, 15 Cocami doprop;ﬂg Bet ai ne - -
Pol yquat 10 - - - 0.40 -

0.

15 0.5
A HUS2005/031876

cel | aneous 0.21 0.36 0.36

0.36 0. 3@3%1@2!1 %ir@zeﬂs’sglycenﬂ butylidnerghesl ok ratuasd didcdgturizers
its salts -"0. Vater g, g.8. G$. d .S 0.
such as B-glucans (e.g. from pat source of ﬁm'n th gi Sclerotitim rolfsii) dre used.
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H
H

Table 244 — Liguid foundaf:ion formulations

J—

(b2

Ingediepts

Liguid foundation i

Powder phase 10%-15% .

Oil phase 30% - 40%; 75% (only for antrydrous form)

Thickener/suspending agents1%-5%

Film forming polymers 1%-2%

Antioxidants 0.1% - 1%

Perfume ols 0.1% - 0.5%

Qther antimicrobial Preservatives 0%-1%

v

Additional antimicrobial agent 0% - 2%

>

Silver Dihydrogen Citrate Stock Solution (0.1% - 20%)

sal | el x4l ba] 4| ]

Water deionized Qs 100%

As other antimicrobial preservative the formulations preferably contains

0.15% Chlorhexidin and/or its salts. As preferred additional antimicrobial agent the

formulation might contain 0.25% salicylic acid or ifs salts.

Table 24b — Compact powder formulations

Compact powder

Powder phase 15%-50%

Oil phase 15% - 50%

Polyol phase 5% - 15%

- Antioxidants 0.1%-1%

Perfume oils 0.1% - 0.5%

Other antimicrobial Preservatives 0%-1%

| sl b sl bd| | w

Silver Dihydrogen Citrate Stock Sofution (0.1% - 20%)

r X

e

As other antimicrobial preservative the formulations preferably contains

0.1% Thiomerosal.



PH 3-6 3-6 3 6 3 B. Home and Fabric Care

Formul ati ons - I'n Table 31, there are set .
~forth several enbodinments fornul ations according to -
the present invention. Table 31 - Liquid detergent
WoReanzeilon 2 3 4 5 6 7 Silver Dihydrogen R&EWPRPE/031876
Stock Sol ution (2400 ppmsifiver) 0.6 03 0.2 0.6 0.5

0.4°0.4 Sf}g) Modoa LUl RREERCTHIKOMALR s Gordmprdy
sodium | a dg% 8 Pareth 45-7 rovedsan
ploBekianaid ahE- a’g)ng@mpemca sIzpu,hd ccat% ,ﬁ@] exgmply, Gow 0905% to 40% by
welg"ht and especxally from O, S% to 20% by weight, based on the total weight of the end-
product formulation, of one or more UV filters listed in this document on pages 26 to 28

(108). Such make up compositions could be of different formulation types:

COSMETIC POWDERS
Primary ingredients are: Tale, TiO2, ZnO, nacreous pigments (bigh refractive index) such

as Mica (Potassium Aluminum Silicate Dihydrate), Seticite, TiO2 or ZnO coated colored

oxides (Fe, Cr, Ni, Co, Sb, Al, 8i, Sn, Bi) and their mixbures e.g.:

- Kaolin (native hydrated aluminum silicate) for matte effect

- Magnesium and Calcium Carbonates for absorption power

Metallic stearates; improve adhesiveness, slip and Water—repellency
Starch for peach-like bloom effect on skin ‘

- Polymers as texture enhancers; nylon, boron nitride, polyvinylidene copolymers
acrylates etc.

- Silica and fumed silica; spherical silica, silicone powders, borosilicates eic.

Table 25-'. Conventional powders

| Ingredients - i 2 | 3 4 S [5] 1
Kaolin - - 7 - 10 20 -

“Mica | [ - . R - 567
Talc — 725 70 | 6 | 80 | 64 | 53 30
Titanium Dioxide 5 9 10 8 5 3 -
Prooipitaied Chalk | 8 | 10 | 3 - - -
Bismuth oxychloride - - ! - ¥ - |- ~ 10
Mag_nesimn Carbonate - - 2 3 2 2 -
Zinc Stearate | 7 6 5 | 5 - - -
Fuamed Silica . - - 15 i5 | -

| Color (and) Fragrance gs | g | gs qs gs qs qs
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F | at.
anol grine 5 5 SOg"g g%b@HSimgméam

. fluorescent whitening agents 0.3

Bis-Ethylhexyloxyphenol 0.7 0.5 0.8 0.7 0.5 0.8 0.3
Methoxyphenyl Triazine :
Ethylhexyl Salicylate 4.8 4.5 6.2 - - - -
Octocrylene - - - 43 3.5 6.2 3
Silver Dihydrogen citrate 0.05- | 0.05- | 0.05- | 0.05- | 0.05- | 0.05- | 0.05-
(2400 ppm) 1% 1% 1% 1% 1% 1% | 1%

Tt Table 26, there are set forth several embodiments of conditions

shampoos dccording to the present invention.

Table 26 — Conditioning Shampoos
Ingredients 1|2
Primary surfactants (listed previously) | X X -
5%-10% '

1 Secondary surfactants (listed XX
previously) 5%-15%
F oatﬁ Stabilizers (listed previously) X I X
0%-5%

| Water deionized 40%-70% XX
Actives 0 -16% 1X 1 X
Condiﬁbners ' x
Refatting agents X
Moisturizing agents X |x
Thickeners/Rheologynmodiﬁers‘ 0%- | X | X
3%

Humectants 0 %-2% X 11X
PE adjusting agents 0 %-1% X | X

“Other antimicrobial Preservatives 0 | X | X
Yo-1%
Additional antimicrobial agents 0% - XX

2%

 Natural antimicrobial active 0% -2% | X | X
Perfume oils 0.1%-1% X | X
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O._3 0.3 0.30.30.30.3 Tri'closan 0.1 - - 0.1- 0.1
Triclocarban - 0.3 - 0.3 - - - Water to 100 100 100
1:100t ﬁOO 100 I10(; In Table 32 there are set
or severa onme and fabric care formnul ati ons
WAEHYIHY to enbodi nents of the present i nvEffUGHIYI31E76
Tabl e 32 Liquid Laundry De}ﬁergent Conponents 1

é !:‘:ab‘iﬁ ?6 %goggﬂg_ﬂ gﬁ,[ﬁ ampoos | | Si | ver D hy.dr ogen
t; 4 ppm silver ions 0. 1-

dfedlents 19 0. 1- - 2
Antioxidants 0.05 %-0.20%

Chelating Agents (EDTA) 0%-0.2%

Opascifying agents 0%-~2%
Silver Dihydrogen Citrate Stock
Solution (0.1% - 20%)

Mo | X
Pl IR ] e

As other antimicrobial preservative, the formulations preferably contai_nr
0.25% benzoic acid. and/or its salts. As preferred additional antimicrobial agent the
formulation might contain 0.3% sorbic acid and/or its salts. Asa preferred natural

antimicrobial active, the formulation contains 0.05% anise oil.

Table 27 — Liquid Skin & Hair Cleansing Formulation
Ingredients _ 1
Primary surfactants (listed previouslyy 0%-20% Lauryl and or Laureth X
Sulfates
Secondary surfactants (listed previously) ' 0%-15% Betaines and / or X
Glucosides and/ or Sulfosuccinates and / or Sarcosinates and / or
 Alkylsulfonates and/or Taurates and/or Aminoxides
Foam Stabilizers (listed previously) 0%-5% X
Water deionized 40%-95% X
Actives 0-10% X
Conditioners 0-10% X
Refatting agents 0-10% X
Moisturizing agents 0-20% X
Thickeners/Rheology modifiers 0%-5% X
PH adjusting agents O %-2% X
Other antimicrobial Prescrvatives 0 %-1% X
Silver dihydrogen citrate concentrate (with 2410 ppin silver) 0.05-0.8% X
| Additional anttmicrobial agent X




1%0.1- 1%0.1- 1%0.1- 1%0.1- 1%0.1- 1%0.1- 1%
- 0.1- 1%0.1- 1% dodecyl benzenesul f onic acid 7.5
8.5 Sodi um dodecyl benzenesul f onate 27 23.6 10 28

20 24 6 sodium laureth sulfate 3 EO 17 10
QAP Huryl sul fate B 8 Coconut Aciq 19>E31876
10 4 :

As other antimicrobial preservative the formulations preferably contains
0.002% silver chloride (e. g IM ActiCare, silver chloride on titanium dioxide). As
preferred additional antimicrobial agent the formulation might contain 0.1 % N-alkyl
(C12-C22) trimethylammonium bromide (or chloride)..

Table 28: Anti-dandruff shampoos

o]
w2
{5
h
s

Ingredients 1
Primary surfactants (listed XXX [ XXX

previousty)  5%-10%
Secondary surfactants (listed XIXIXIX|XI|X

previously) 5%-15%

Foam Stabilizers (listed XX IXIXIX|X
previously) 0%-5%

Water detonized 40%-70% XX [X[X[|X[X
Actives 0-10% TIX X [X X [X
Conditioners XIXIX | X | X X
i okenerd/Rheology modifiors | X | X | X | X | X | X
0%-3% | |

Humectants 0 %-2% X|X|X[|X|X[X

>
>
»
i
e
>

PH adjusting agents 0 %-1%

>
=
>
>
>
>

Other antimicrobial Preservatives

0 %-1%

Additional antimicrobial active XIX XXX X
Perfume oils 01%-1% - XX |X[X[X]X
Antioxidants 0.05 %-0.20% XXX [X[X|X|
Chelating Agents (EDTA) 0%- |X | X | X [X [X [X
0.2% ' "
Opascifying agents 0%-2% XX [ X XXX

. Sitver Dihydrogen Citrate Stock
- Solution (0.1% - 20%) _
Climbazole (0.05-0.5%) X.

Zinc pyritions (0.05-0.5%) X1 |

>

e

=
i

Tl

w
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10 C12-13 Pareth-7 10

26.9 27.8 25
PEG 8
82 Liquid Laundry .

3 45 KerfuSoidnsists

PE@? C13 oxoal cohol 20 .14.5 12 29 26
C13_13 fatty al cohol 10
%E@&ﬂggls Tabl e 32 Conponent s
78
Ingredients 1121314516
Salicylic acid and/or its salts (0.1~ X
0.5%)
Ketoconazole (0.05-1%) X
Piroctone Olamine {0.05% - 1%) X

As other antimicrobial preservative the formulations preferably contain

0.25% sodium hydroxy methyl amino acetate. As preferred additional antimicrobial
agent the formulation might contain 0.15% chlorophenesin. As a preferred natural

aptimicrobial active, the formulation contain 0.05% lemon oil.

In Table 29, there are set forth several embodiments of antimicrobial

cleansing compositions according to the present invention.

Table 29 — Anftimicrobial Cleansing Compositions

Component | Ex. |Ex. |Ex. [Ex. |Ex. |Ex. |[BEx }Bx. |Ex (Ex
1 A 3. 14 2 6 7 18 |2 10

Mineral oil 1.00 | 1.00 | 1.00 | 1.00 |- - - 1.00 | 1.00 | 1.00
1 Propylene 100 | 1.00 | 1.00 | t.00 | 1.00 [1.00 [1.00 | 1.00 |1.00 |1.00

glycol ' .

Lauryl 0.60 | 0.60 | 0.60 | 0.60 10.60 |0.60 | 0.60 | 0.60 | 0.60 | 0.60

Sulfates _

Citric Acid 4.00 |- - - - ~ - 2,50 | 2.50 | 4.00

Sodium 330 |- 2,00 |- - - 3.70 | 2.00 {2.00 |3.20

Citrate

Succinic Acid | - 4.00 |- - 4,00 {4.00 |- - - -

Sodium - 3.30 | 0.00 | 0.00 §3.20 |3.00 |- - - -

Succinate

Malic Acid - - - (4.60 |- - 400 |- - -

Sodium - - - 326 |- - - - - -

Malonaie

Steareth 20 0.55 {0.55 | 055 (055 |- --0-.55 - - 0.08 | 0.28

Steareth 2 045 | 0.45 | 045 | 045 |- 0.45 |- 045 [ 0.07 | 023

Oleth 20 - - [ - - |- o008 [028

Oleth 2 - - - - ; - - - J0.07 |023
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Table 29 — Antimicrobial Cleansing Compositions

Silver 0.15 | 0.15 | 0.15 [0.15 (0.15 [O1 0.50 [ 0.50 [ 0.15 | 0.25
Dihydrogen . s
Citrate Stock
Solution with
2400 ppm
silver ions

Thymol - - - - - 1.00 | - - - -

o-phenyl 0.15 |- - 01 |- - |- - - -
phenol

Benzalkonium | - 05 1-- |- |- - B - -

-chloride

Cetrimonium | - - 0.2 - - 1~ - - - 0.5 - -
chloride (or

bromide)

{ Triclosan 0.1 0.1 |- 0.15 |- - - - -

Miscellaneous | 021 | 036 | 036 | 026 |0.36 | 0.36 | 036 | 036 | 0.36 | 0.36

Water “lgs tgs. |gs |as jgs |gs. [gs. |g¢s. [gS [QS

pH 4.0 |45 39 [39 (39 |39 {39 !39 [39 3.9

In Table 30, there are set forth several embodiments anﬁmicrobial

cleansing compositions according to the present invention.

Table 30 — Antimicrobial Cleansing Compositions

Component 1Bx.11 |Ex.12 |Ex.13 |BEx. 14  Bx. 15
Mineral oil 1.00 1.00 | 1.00 1.00 -
Propylene glycol 1.00 1.00 1.00 1.00 1.00
Armmonium Lauryl Sulfate . - 3 B 0.60
Ammonium Laureth  Sulfate - 5.00 - - -
Hostapur SAS 60 (SPS) 1.00 - - - -
Cua-Cis Sodium a-Olefin - [z00 |- |-
Sulfonate |

 Sodium Lauroyl Sarcosinate | - - - 1.00 |-
Citric Acid 0.055 (750 |- - -
Sodium Citrate - 400 |2.00 - -
Succinic Acid 4.00 - [ - -
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Table 30 ~- Antimicrobial Cleansing Compositions

Sodium Succinate 0.67 - - - -
Malonic Acid - - 400 |-
Malic Acid |- i 2.50 - -
Sodium Malonate - - - 3.20 -
Salicylic Acid - 1 - = 0.50
Steareth 20 0.55 0.55 0.55 0.55 0.55
Steareth 2 045 |045 |045 |045 {045

Siiver Dihydrogen Cilrate Stock | 0.15. 0.5 | 015 {02 |0.15
Solution with 2400 ppm silver ions '

Cocamidopropy! Betaine - - - 4.00 -
Polyquat 10 - - - 1 0.40 -
Miscellaneous 0.21 036 |0.36 0.36 0.36
Triclosan 0.15 - - - -
Chlorhexidin and/or its salts | - 0.2

Water | q.s. q.8. gq.5. qs. - q.5.
PH 3-6 3-6 3 6 3

Bf Home and Fabric Care Formulations

‘In Table 31, there are set forth several embodiments formulations

according to the present invention.

Table 31 ~ Liquid detergent

=
[t
[
|
ftn
o
I~

" |[Formulation

Silver Dihydrogen Citrate Stock Solution (2400{0.6 03 (0.2 [0.6 {0.5 0.4 0.4

ppm silver)

sodium dodecylbenzenesulfonate 6 16 16 6 {6 6 6
sodiam lauryl sulfate FRN T PR FR TR TR
Pareth 45-7 {Dobanol 45-7) 4 4 4 4 K 4 4
Ethanol I N 9 9 9
sodium cumenesulfonate 5 F 5 5 i - 15
soap ﬁdodles (Mettler) s 7 7 5 |7 7 5
trisodium ciirate dehydrate 2 2 12 12 2 2 ‘2




73 49058

20 propylene glycol

Et hanol

6

CBg CL

9 dycerol .

6 NaOH 3.2
1.8 1.1 1.8 4 fluorescent whiteni ng agent Ti nopal

0.10.10.10.10.1210.12
‘vﬁﬁ?{f‘}éﬂ%%é agent Ti nopal
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Table 31 — quuld detergent
|Formulation O
Triethanolamine 5 5 5 5 5 5
fluorescent whitening agents 0.3 |03 [03°[03 (03 0.3 |03
Triclosan 0.1 |- - - 0.1 - 0.1
Triclocarban - 0.3 |- 0.3 |- - -
Water to 100 [100 [100 [100 |160 |100 ]100

In Table 32 there are set forth several home and fabric care formulations

according to embodiments of the present invention. .

Ligquid Laundry Detergent

Table 32

Components

1

2

3

4

5

6

~

=]

Silver Dihydrogen
Citrate Stock
Solution with 2400

ppm silver ions

0.1-
1%

0.1-

1%

0.1-
1%

0.1-

1%

0.1-
1%

0.1-
1%

0.1-
1%

0.1-
1%

0.1-
1%

dodecylbenzenesulf]

onic acid

1.5

8.5

Sodium
dodecylbenzenesulf]

onate

27

23.6

28

20

124

sodium laureth
sulfate 3 EO

10

sodium lauryl

sulfate

Coconut acid

12.5

10

1O

|10

Cy2.12 Pareth-7

26.9

2.8

25

PEG-7 Cya

oxoalcohol

20

1451

29

26

PEG-8 C]3_15 fatty
alcohol

10




0.1 0.10.1 Silver dihydrogen citrate stock solution
with 2400 0.1 0.1 0.5110.40.10.20.50.60.2 83"

Tabl e 326Li qui d Laundry Detergent Conponents 1
78 9 10 11 ppm sil ve
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4,4 - dichloro-2-hydroxy di phenyl ether, o-phenyl

phen %'1 ) 32 Liguid Laundry I)etergent

Components 1 2 3 | 4 15 16
atkyl polyglucoside 5 1 |2
{aureth-10 B
PPG | 2 p P

sodium carbonate 2

I~
oo
o
it
<o
psn
—

sodium i 20

tﬁpolyphosphat_e

potassium 22
tripolyphosphate 50
o

[sodium | 25

( . lcumenesulfonate
40 %
trisodium citrate  15.3 | 32 _ 2

léurylfrimonium 0.7

chloride

polycarboxylate 3 1§ |15 |10 [23 [162
2-propanol 6 7 13 4 195 8

Ethanol 6 9
Glycerol | 20
propylene glycol | ' 7' 6

NaOH 3.2 AN N 1.8 |4
fruorescont o1 o1 o1 Jod o1 Jor jor | 01

whitening agent
Tinopal CBS-x i
fluorescent 0.1 |01 |01

‘whitening agent -
Tinopal CBS-CL _ ] ]
Silver dihydrogen (0.1 0.1 [0.5 {1~ T [04 0.1 (0.2 [0.5 [0.6 (0.2

citrate stock

solution with 2400
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7 water to 100 100
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Table 33 there are set forth severa

“Rﬂg'gé nts of home and fabric care conposi bi-pR8200531876
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iggvention.
Conpaonents 13a 13h 13¢

further

Li qui d

In

l'aundry

Si m_gahycmwmm Solution 0:9 0.9 0.45

so i urdth sulfate

1.2 cocami dopr opyl

bet ai ne| 1

Fadtr-amhe O)\iuc ZL 3bUL‘i 514§ SU 1

Components Z

Fare

8 2

0 [i

ppm silver ions

Antimicorbial 0.1
actice of the group
of (triclosan, 4,4°-
dichloro-2-hydroxy
diphenylether, o-
phenjl phenol)

0.15

Soap

water to 100 {100 {100

100 1100

100|100

100 {100

100 1100

In Table 33 there are set forth several further embodiments of home and

fabric care compositions according to the present invention.

‘Table 33 Liquid laundry detergents
Components _ 132 1§_b 13¢
Silver Dilydrogen Cifrate Stock Solution 0.9 05 045
sodium laureth sulfate 1.2
cocamidopropyl betaine 1
llauramine oxide 1
sodium Citrate i
sodium carbonate 3
Ethanol 3
sodium Ca-.q7 alkyl sec. Sulfonate 116.6
soditm laurylsulfate 220
Laureth-09 3
sodium cumolsulfonéte 5
sodium chloride 3 i
Quaternium 18 and isopropyl alcohol 4
Pareth-25-7 ' . ' 0.5
water to 100 100 100




sodi um car bonate 3 Et hanol 3  sodium C[4_17 al kyl
sec. Sulfonate 16.6. sodiumlaurylsulfate 20
Lafre_t h- 09 ?éJ sodi um cunol sul fonat e sodi um
. atemurn 18 and i sopropyl alc
“ﬁ@%ﬁ%g 7 ~0.5 water ton100 100 100 84 Wehosaodusses
- lon_Tables-34 and 35 there are set forth enbodi
of i qui th Watdés FgmflG6 theratre o ford enphpglirp ey efiqul Wasgmg

i nventio Table.34- .Ljquid Laundry Detergents
fo'rf%‘ﬁlﬁt“ﬁ’lsﬁ?fh%’mfeé]% P 5| yer ‘Dihydrogen Citrate

anr\I/ Qn|||f|nl O£ N

606 60 : airom
dodecyl ben ]f, a}r el i um | aur

F&&‘du‘i-ﬂoESSSSS 3 |4
Silver Dihydrogen Citrate Stock Solution

f—
]

=)

6 |06
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Fluorescent whitening agents 3
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Table 35 -~ Lignid Laundry Detergent

|Formulation

1 |12 3¢ 4 1011
SiTver Dilydrogen Citrate [0.5 |10 05 [02 [09 0.6 |15 [2 [0-5)0. [02
Stock Solution - 1|

i
=
=
log
o

Components 1 2 3¢ 4

dodecylbenzenesulfonic 7.5 ) 8.
acid - ' i 5
Sodium 27 123.6|10 |28 20 {2416

dodecylbenzeﬁesul’fonatc
sodium laureth sulfate 3 {17 |10
EO

sodium lauryl sulfate - | Cle 8
coconut acid 1251 - 10 |4 (4 |10 110
Cia1 Pareth-7 10 T L sRrpsj

PEG-7 Cy3 oxoalcohol 20 |9 [14.5012 29126




Pareth 45-7 (Dobanol 45-7) 4 4 4 4 4 Ethanol 9 9 9 9
9 sodi um cunenesul fonate 5 - 5 5 - soap noodl es
‘éol\/%ta_l _er)h5 7|7 5 7 trisodiumcitrate dehydrate 2 2 2
sabdogshanol anine 5 5 5 5 5 Fl uorescent ' '
agents 0.3 0.3 0.3 0.3 0. 3ganvater to 100 10\8@%%@%606%%1876
. 100- TFable 35 -- Liquid Lau
For mul at | on Table Boabunsdiaund

2 89 1QL1

Formulation

[
l=
[~3

Components 1 12 3¢ 4 g 19 |10 _1“_1_7
PEG-8 Cy3.15 fatty alcohol ' : 10
alkyl polyglucoside 5 1 2
laureth-10 ) 5
PPG 2 3 I8

sodinm carbonate 2

sodium tripolyphosphate 20

potassium 22

tripolyphosphate 50 %

sodium cumenesulfonate 25
40 % '
trisodium citrate | 5.5 ' 2 ' 2

Tauryltrimonium chloride 0.7
Polycarboxylate 13 j18 |15 {10 |23|16.

[2-propanot 6 7 B 4 19,8

[Ethanol 6 | 9
Glycerol ' : 20

propylene glycol ' 6
NaOH 3.2 271 |23 18

iy
puy
=

 Hiwsrescont whiteming 0.1 [0 01 [0.4 0.1 o1 JoX [ | | o
agent Tinopal CBS-x ]

Fluorescent whitening s 4 ! 0. 10.110.
agent Tinopal CBS-CL I . 1 1

Soap _ . 7
water to ~ 1100 |100 {100 {100 }100 {100 [100 [10{10 {10




Silver D hydrogen Citrate Stock Solution 0.5 1.0 O

‘ : : .5
0.2 0:9 0.6 1.5v.) G 0.2 dodecyl benzenesul fonic
acid 7.5 8. 5 Sodi um dodecyl benzenesul f onat e

23,610 28 20 24 6 sodium | aureth sulfate '
“i 2036"01232 c sodi um | auryl s%l fate g%gﬁjgéoﬁ%ﬂ}smm
. acl ’

In Table 36 there are set forth further liquid washing formulations

‘according to the present invention.

Table 36
[Liguid Laundry Deterzent formulation
Components 13a 13b 13¢
Silver Dihydrogen Citrate Stock Solution 0.5 1.0 0.2
sodium laureth sulfate 1.2
cocamidopropyl betaine 1
lauramine oxide |
sodinm Citrate 4
: sodium carbonate 3

| rEthfmol 3
sodium Cia..17 alkyl sec. Sulfonate : 10.6
sodium lauryisuliate 20
Laureth-09 ' 3
sodium cumolsulfonate S
Sodium chioride | | 5
Quaternium 18 and iospropyl alcohol 4
Parcth-25-7 _ 0.5
water to - 100 100 100




:10 4 4 10 10 C1243 Pareth-7 10 1 26 27. .98

Table 35 - Liqu d Laorie ant. Formilation
S1 Ge g e e g oA
W 13-15 fatty al cohol 87 | pC/ (s 31876
Table 37
Iiquid Dish Washine Formulations Formulation
Components L 2 B
Silver Dinydrogen Citrate Stock Solution 0.5% [0.4% [0.5%
Triclosan 0.15% | -
4 4° dichloro 2-hydroxy diphenyl ether - 0.2% |
Natural antimicrobial actives as disclosed herein 0-2% 0-2% 0-2%
Sodiumn laureth sulfate | T 015% p-15% [0-13%
Cocamidopropyl betane " 05% 5% [05%
Sodium Dodecylbenzenesulfonate 0-20% [0-20% 0-20%
lauramine oxide 0-5% 0-5% [0-5%
sodium Citrate 7 0-5%  [0-5% 0-5%
sodium carbonate 0-5%  0-5%  0-5%
Efhanol ' “lo20% [0-20% [0-20%
sodium Cy4--17 alkyl sec. Sulfonate 0-20% [0-20% [0-20%
sodium laurylsulfate - : _ 0-20% 0-20% [0-20%
[aurcth-09 ' 0-20% [0-20% |0-20%
sodium cumolsulfonate | 020% [0-20% [0-20%
sodium chloride 10-5%  0-5% [0-3%
pareth-25-7 0-10% 10-10% [0-10%
Organic Acid ' T 0-20% -20% G20%
water to foo  [lco  [100
A prefered natural antimicrobial active is 0.1-2% erange terpenes.
Tablg 38

Antinicrobial Surface Cleaner Formulations Formulation
(Components - it 2, -3
Sitver Dihydrogen Citrate Stock Solution containing 2400 [0.1-2% 0.1-2% {0.1-3%
ppm silver ions | i ) -
Triclosan 0-1% [01% [0-1%
4 4°-dichloro 2-hydroxy diphenylether 0-1% [0-1% [0-1%




10 al kyl pol ygl ucosi de 5 12 | aur et h-10

> - PPG 238 sodi um car bonate 2

sodi um tri pol yphosphate 20 pot assi um
WwhLRoh¥afosphate 50 % 22 PCT/US2005/031876

88
) Table 38

Antimicrobial Surface Cleaner Formulations Formulation
Components ' 1 2 3
(Cetrimonium chloride (or bromide) 0-10% [0-10% [0-5%
Benzalkonium chloride (or bromide) ‘ 0-10% [0-5% [0-5%
Para chloro meta xylenol (PCMX) 0-1% [0-2% [0-1%
sodium Jaureth sulfate 0-15% [0-15% {0-15%
Cocamidopropyl betaine 0-5% [0-5% [0-5%

- ISodium Dodecytbenzenesulfonate 0-20% (0-20% |0-20%
lauramine oxide 5% P-3% [0-5%
sodium Citrate . o 05%  j0-5%  0-5%
sodium carbonate ' 05% [0-5%  0-5%
Fthanol 0:20% 0-20% [0-20%
sodium Cra_y7 atkyl sec. Sulfonate 0-20% 0-20% 10-20%
sodium 1aﬁrylsu1fate | 0-20% [0-20% 10-20%

aureth-09 , o 0-20% [0-20% [0-20%
sodium cumolsulfonate © |0-20% [0-20% (0-20%
sodium chloride ' 0-5% [0-5% [0-5%
Pareth-25-7 - : leO% 0-10% {0-10%
Organic Acid 0-20% [0-20% [0-20%
[water to | 100 100 [100

Table 39
Fabric Softener Formulation Formulation
Componeﬂts . i I 3
Silver Dihydrogen Citrate Stock Solution contain-ing 2400 [0.1-2% [0.1-2% [0.1-2%
ppmu silver ions ' -
4.4°-dichloro 2-hydroxy diphenyl ether | 0-1.5% [0-1% [0-1.5%
Triclosan | | 1% 1% 1%
o-phenyl phenol 0-1% [0-1% 0-1%{7‘




sodi um cunmenesul fonate 40% 25 trisodi um

citrate 5.5 2 2 lauryltrinmoniumchloride 0.7

Pol ycar boxyl at e 13 18 15 10 23 16. 2 2- pr opanol
. V@O 2002/02%2134 crs 8 Et hanol 6 PCT/MUS2605/031876

89
Table 39
Fabric Softener Formulation Formulation
Components | 7 1 2 £]
Cetrimoniam chloride (or b‘rbrtﬁde) : 0-5% 10-5% 10-2%
Benzalkonium chloride (or bromide) 0-5% [0-6%  [0-5%
Ditallow dimethylammonium chloride 0-20% - =
Dihydrogenated Tallowethyl Hydroxyethylamonium -— 0-20% . |-
Nonionic Surfactant 0-15% 0-15% 0-15%
Cationic Thickener - 5% 5%  10-5%
{Fragrance 0-3% 0-5% [0-5%
Colorant ‘ 0-2% [0-2% 10-2%
Water - . Ad Ad Ad
100% {100% 100%

Table 40, Surface Disinfectant Spray

Ingredient 1 1
Silver Dihydrogen Citrate concentrate (2400 ppm silver fons} 0.05- 0.05-

. - 0.5% 0.5%
Triclosan or Hydroxydichlorodiphenyl Ether 0-1% 0
4.4 dichloro 2-hydroxy diphenylether ] 0-1%
Alcohol (Fthanol, 1-Propanal, 2-Propanol, Methanol) 0-09% | 0-99%

Surfactant (Sodium Lauryl Sulfate, Laureth-9, Sodium Dodecyl Benzene 0-10% | 0-~10%
- Sulfonate)

Emollient (Mineral Qil, Waxes, Paraffin} 0-20% | 0-20%

Thickener {Cellulose Derivatives, Xanthan Gum, Associative Acrylates, 0-10% 0-10%
Non associative Acrylates, Bentonite, MgAl Sillcates) :

Other antimicrobial preservative  0-1.5% | 04 5%
Colour 0-1% 0-1%
Water ‘ Ad Ad

| 100% 100%




9 dycerol 20 propyl ene gl ycol
NaCH 3. 2 212.31.81. 1 1.4 fluorescent
‘whitening agent Tinopal CBS-x 0.1 0.1 0.1 0.1 0.1 0.1

0.1 0.1 Fluorescent whitening agent Ti nopal CBS-CL
WP 2096/42983 1 Soap : PCT/US2005/031876
90

Table 41. Compact Laundry Detergent Powder formulation

LAS (active ) _ 4-8%
Alkylsulphates —  o-s%
Nonionic 3-7%
Zeolite or NaTPP 25 - 35%
Polymer (Co—builéer of Zeolite) o-6%
Soda ash o | 14 - 20%
Sodium Silicate 3-7%
Sodium Sulfate _ 9-6%
Phosphonate | , 0.2 - 0.6%
CMC ' | 0.3-1%
Sodium Perborate Monohydrate 0-2%
TAED o - 7%
Tinopal CBS-X | 0.20%
Silver didyrogene citrate _ 0.1-2%

concentrate (2400 ppm silver ions)

Enzymes ‘ | o-2%
Water 2 -4%
Silver didyrogen citrate concentrate . 0.1-2%

(2400 ppm silver 1ons)



7 water to 100 100 100 10G TOO 100 100 10 G 10 O- TO
G 86 In Table 36 there are set forth further
i quid washing fornul ati ons according to the present

i nvention. Table 36 Li qui d Laundry
WO ME'T on Sponponents  13a Iiéf/{]&?%gﬂgh%
. Silver Dihydrogen G trate Stock Sol ution

Table 42. Conventional Laundry Detergent Powder

formulation

Water

LAS (active ) : 6-9%
_anmnm 2 - 3%
Soap 2-4%
Zeolite or NaTPP 25 - 35%
Polymer (Co-builder of Zeolite) o-6%
Sodium Silicate 5-8%
Magnesium Silicate 1.5 - 2.0%
CMGC 0.8 - 1.2%
Phosphonate 0.2 - 0.6%
Sodium Sulfate 15 - 25%
Sodium Perborate Tetrahydrate o - 25%
'ﬂAED‘ 0-5%
Tinopal CBS-X 0.1%
Silver didyrogen citrate concentrate 0.1-2%
(2400 ppm silver ions)
Enzymes o-2%
7-10%



0.5 1.0 0.2 sodiumlaureth sulfate 1.2
cocam dopropyl betaine 1 | aur at ni ne oxi de
SOdI umCitrate sodi um car bonate 3 Et hanol

sodi um Cl14- 17 al kyl sec. Sulfo
‘Y@ 2%’61029§b3d| um | auryl sul fat g, 20  Laur et hr}géﬁ]sm:’mng%

Table 43. Compact Laundry Detergent Powder with
Bleach |

LAS 8%

.Alk)lflethersulphate_ _ 3%
Alcoholethoxylate (nonionic) | 5% |
Zeolite 20%
Polycarboxylate o N 5%
| Sodansh . 8%

' Sodium Silicate 1%
Sodium Sulfate 5%

- Phosphonate | 0.5%
CMC | 1%
Sodium Perborate Monohydrate : | 15%

TAED 5%
TINOPAL CBS-X 0.27%
Silver didyrogen citrate concentrate 0.1-2%

" (2400 ppm silver ions)

Enzymes (Protease, Gellulase) 1.5%
Soap | 2%
Water | ' 7%



sodi um cunol sul fonate - 5 Sodi um chl ori de 3
Quat erni um 18 and i ospropyl al cohol 4
Par et h- 25-7 - 0.5 water to 100 100 100 87

\&8*%0%/0%%13 Liquid Di sh Washing Formul at i OnSPCTfUS20031031876

ormulation Conponegis 1 2 3 Silv
Dhydrogen Citrate Stock Sol ution 0.5% 0. 4%0 5%

Tri cl osan 15%

Table 44, Laundry quuad Detergent formulation

Type: structured

LAS ( active )
Nonionic

Soaé

Zeolite

Sodium Silicate
‘ Glycerine.
Sodium Sulfate
Enzyme
Sodium Formate
- GMC

‘Silicone Oil

Silver didyrogen citrate concentrate
(2400 ppm silver ions)

Dyestuff / Perfume
Tinopal CBS-X

Deionised Wéter

8-10%
- 4%
- 2%
25 - 35%
| 54 - 6%
6-10%
0.7-13%
0-1%:
0-0.5%
0.5-1%
0.1-0.5%

 0.1-2%

x%
0.10%

balance



4,4' dichloro 2-hydroxy diphenyl ether - 0.2%
Nat ural antim crobial actives as disclosed herein
0-2% 0- 2% 0- 2% sodi um | aureth sulfate 0-15% 0- 15%
0- 15% Cocam dopropyl betai ne 0-5% 0-5% 0-5% Sodi um
R aWeYIBBnzenesul fonat e 0- 20% 0- 20% 0- 20% | aRFHRPAE/031876
_ oxi de 0-5% 0-5% 0- 5% sodi uM CGitrate 0-5% 0-5% 0- 5%
sodi um car bonat e 0-5% 0-5% 0- 5% Et hanol O-l%) 0-20%
o4 5 0dj mp;l i Deter@elftoformolaiiedn- 20%
T%ﬁ%’/ﬁébd!’lﬁ?‘ﬁau yILsfu ng e 0-20% 0-20% 0- 20%
Lauret h-09 0-20% 0- 20% 0- 20% sodi um cunol sul f onat e
0- 20% 0- 20% 0 [ ride 0-5% 0-5% 0-5%
Par et h- 25-7 8]—%%5% g@%&%ﬁ%& Organic Acid 0-20%
0-20% 0- 20% water to 100 100 100 A prefered natural
antimcrobial active is 0.1-2% orange te enes. Table

LAS (active ). o  5-15%
Nonionic , 5-15%
"S-oap -' . | - 5-15%
Sédium Citrate | 0-5%
Propylene Glycol ' | 5-10%
MEA or TEA - 0-3%
Enzyme | 0-1%
Sodium Formate 0-0.5%
~ Opacifier . . 0-02%
Silver didyrogen citrate concentrate ( | | 0.1-2%

(2400 ppm silver ions)
Dyestuff / Perfume - 0-5%
Tinopal CBS-X - - . 0.10%

Deionised Water : _ balance



Antim crobial Surface O eaner Fornmnul ations
“Fornul ati on Conponent s 3 Silver
Di hydr ogen Citrate Stock Sol ution containing 2400 ppm -
[ ions 0.1-2%0.1-2%0.1-3% Tricl osan (-4%.0Q-19
Wg’zfgf%”ﬂfs di chl oro 2-hydrqyy di phenyl et her 39%2895%}52876
. 0D-1%_.88 _Table 38 Antim crobial Surface CI eaner
Formul ations Formul ati on omonents 1 2
Tablé Bl nkydrods Wrasinmdeaqmdd%roLderyware
enzal koni um chl oride (or brom de) 0-10% 0-5% 0-5% .
‘ara chloro neta xylenol (PCMX) 0-1% 0-2% 0- 1% sodi um

“laureth sulfate 0-15% 0-15% 0- 15% ocami dopr opyl
betaine 0-5% 0-5%

Na LAS ( active ) - 0%
Na AES (alkylethersuiphate) 10 - 12%
Nonionic (AEO + APE) : . | 40-50%
Pblyrher . | present
Na CMC pfesent
EDTA , | present
Na Silicate ’ 1-3%
Na Carbona.te 4-5%
Silver didyrogen citrate concentrate . o o0r2%

~ (2400 ppm silver ions)
Na TPP 20-30%
FWA (Tinopal CBS-X) ~ 0.04-020%

Deionised Water <5



0- 5% Sodi um Dodecyl benzenesul f onat e 0- 20% 0- 20% 0- 20%
| auram ne oxi de 0-5% 0-5% 0-5% sodium Citrate 0-5%
0- 5% 0- 5% sodi um car bonate 0-5% 0-5% 0- 5% t hanol

0- 20% 0- 20% 0- 20% sodi um C14_17 al kyl

Y2 280828215096 0- 20% odi um |
0- 20% Laur et h- 09 0- 20% O-

Tablesezobteny

ryl sul fate 0-20%
% 0- 20% sodi um

sec.  SHLA0G e
Ryl DRty gol SBARET SahF act

- 0-20% 0-20% 0-20% ater to 100 100 100 Table 39

Fabric—Softener. Formul ati on I—or&r}dh‘gﬂtl 08 . ) L
' 1 ders (%) Withont Builders (%)
CompBiifonent s | F=or'y
Anionic surfactants Alkylbehzene sulfonates 5-17 0-10
-Fatty alcohol ether sulfates 0-15 0-12
Soaps 0-14 -
INontonic surfactants Alleyl poly(ethylene glycol) 5-11 535
cthers
Suds - controlling Soaps - -
agents :
Foam boosters { Fatty acid alkanolamides - -
Enzymes Proteases - o-1.8 o-2.3
Builders Potassium diphesphate, sodium - -
"1 tipolyphosphate
Sodium citrate, sodium silicate 6~12 -
. Formulation aids Xylene sulfonates, ethanol 714 5-12
' propyleneglycol
Optical brightevers Distyrylbiphcnyl,. Sdbene 0.1~ 0.25 0.-0.25
. derivatives
Stabilizers Triethanolaraine - .
Fabric softeners Quaternary apmonium salts o-2 o
Fragrances ' a 2
Silver dihydrogen oa-2%
citrate concentrate (2400
ppm silver jons)
Dryes A A
Water Balance




Silver

4, 4" -

KU

-1% 0- 1%

i ons
et her
0- 1% o- phenyl

D hydrogen Citrate Stock Sol ution contai ning
2400 0.1-2%0.1-2% 0. 1- 2% ppm si | ver
di chl oro 2- hydroxy di phenyl
i cl osan

89 Table 39
-For mul ation.. ....Conpanents 1 2

0-1.5% 0-1%
PheaplsRosdasTe

offabric Softener Fornulation
trinmonium

TableQiB. Fedv) Dty TG Do ﬁ)%l%& eazal koni um

chl ori de (or

br om de) O-

% 0

di et hyl anmonj um chl orj de

- 6% 0- 5% Di t al
-20%---__Dihy

| ow
rngpnatpd

dg)hanet hyl

Sur f act ant 0-1

|_|y

5%

quﬁypthylant
-15% 0- 15

NividBuiael- 20%
% Ca®i oni ¢ Thi

NOWiaRmi C

Ekeiers 0- 5%

0- 5% 0- 5% Fr agrance 0-5% 0-{5% 0- 5% Col or apt 2%
Anionic surfactants Alkylbenzene sulfonates 5-7 10-15
Fatty alcohol
ether sulfates
Seaps m-15
Nonionic surfactants Alkyl 2-5 10 - 15
‘ poly(ethylene
glycol) ethers
Buds - Soaps -2 35
controfling ’
agents
Foam boosters Fatty acid o-a -
’ allanolamide
8 - -
Enzymes Proteases 0.3~ 0.5 0.6-0.8
Builders Potassium 20 - 25 -
diphosphate,
sodium
tripolyphosp
hate
Sodium o~3
citrate,
sodiim
silicate
Formulation aids Xylene 3-6 6-12
sulfonates,
éthanol
propylenegly
col
Optieal Distyrylbiphe 0.15 - 0.25 0.15- 0.25
. brighteners nyl, stilbene
derivatives
Stabilizers Tricthanolam -3
ine
Fabric softeners Quaternary -
3 ammonium
salts
{ Silver dikydrogen citrate o.1-2% o.-2%
concentrate {2400 ppm
silver ions)
Fragrances a A
Dyes a A
Water Balance Balance




0-2% 0- 2% Water Ad 100% Ad 100% Ad 100%

Tabl e 40.

Surface Disinfectant Spray Ingredient 1 Silver
D hydrogen Citrate concentrate (2400 ppm silver ions)
0.5% 0. 5% Tricl osan or

5_
I"chl

o

2- hydr oxy di phenyl ether 0 0-1% Al cohol
Met hanol ) 0-99% 0- 99%
Laur et h-9,

~ 1- Propanol ,
Surfactant (

or odi phenyl

2- Propanol
Sodi um Lauryl
wich

ﬁnave)ni)

J(a\%:ael [“ul ose Der

Waxes,
i vati ves,

Sul f at e,

efgenis

PCT/US2005/031876

Ether 0-1%0 4,4 di ¢hi'or o
( Et hanol ,

Sodi um
iedtfor

Paraf fin) 0-20% 0-20% Thi ckener
Xant han Gum Associ ati ve-

Acryl ates, 0-10% 0-10% Non associ ative Acryl ates,
‘g@ﬁf’m"t‘ﬁﬁl . f b[llca[ €3) & Sarci crob ) .
preservative ];fpef%(% 0-.1..59% (‘rl‘%ﬁ'r (186/{”” 194 bﬁﬂﬁouﬂﬂdﬂg{%)
Admwsuifﬁe% 10 Ibipgene2@08%0292 I3 PCT/ USZ@OS/ 031876 90 -

Tabl e 41. Co @g; Detjer gent Powder

formul ati on 1”3% hgg%psq@és Q‘% Al 'éy'gs"' phat-es0—50-2

I_I_\u

T 'Flllu

Noni oni ¢3 79 o%@’él ite or NaTPF’25 - 38%°Pol yner
flaanibiickder ofigkaplid k. 6% Soda gshl4 - -2D% Sodiug
Silicate3 7%<Beei um Sul f at e2 {- 6% Phosphonat g0. 2 - :
Qﬂ@?&@{@ 3 _Soggdl um Per bor atje Monohydrateo { 2%
agents '
Foam boosters Fatty acid alkanclamides
Enzymes " Proteases 0105 oz-0.8
Silver dihydrogen o.12% o.x-2%
citrate concentrate
(2400 pp sitver ions)
Builders Potassium diphosphate, sodium
tripolyphosphate
Sodium citrate, sodium silicate 5-7
Formulation a:ds XKylene sulfonates, cthanol 10-153 5-15
propyleneglycol
! Optical brighteners Distyrylbiphenyl, stilbene 0.I-0.3 01-0.8
derivatives
Stabilizers Triethanolamine
Fabric softeners Quaternary ammonium salts
Fragrances a A
Dyes a A
Water Balance Balance




TAEDo - 7% Ti nopal CBS-X0.20% Sil ver didyrogene
citrate0.1-2% concentrate (2400 ppm silver ions)
Enzyneso - 2% Water2 - 4% Silver didyrogen citrate
wﬁqmgzli:ﬁt e0. 1- 2% (2400 ppm silver ions) 9dcTabledsinzisTs
42. Conventional Laundry I[getergent Powder
- formblation LAS ( active )6 - 9% Noni oni 02 - 3%
Soap2 - 4% Zeolite or NaTPP25 35% PoI % Joui | der
Tablés0i tleaundey Betergent P ws,@er

0% CMCo. 8 - 1.2% Phosphonat e0. 2 -
@tmg’ﬁﬁ%%ﬁ atel5 - 25% Sodi um Per bor at e

Tetrahydrateo - 25% TAED Ti nopal CBS-Xo.i% Silver

di dyrogen citrate concentrate0. 1-2% (2400 ppm sil ver

i ons) Enzymeso - 2% Water7 - Phagoipteged Zeoffte based

2006/ 029213PCT/ US2005/ 031876 92 Tabl e 43. Conpact

r er with Bl gach LAS 8%

“”ﬂﬂrﬁ‘iﬁ”@%éﬁgegzﬂegqa?am % Al cohol et hotilyl ate (noni onic) 5%

Zeolite 20%.Pol ycar boxyl ate 5% Soda ash 18% Sodi um
Aidbthdriteaatdo Sodi um Sul f at e 5% Phdsphonat e 0. 5% CMC 1%

Sodi um Per bor at e Monohydrate 15% TAED 5% TI NOPAL -

CBS-X 0.2% Si | ver didyrogen cit rate concentrate

4
Algholethgglate PABRhpm si | ver ions) Enzynes (Protease,

Cel lul ase) 1.5% Soap 2% Water 7% WO
SO@,Q,Q@A g&%gp},g@ﬂ/ US2005/ 031876 93 Babl e 44. Laundry -

Liqui d Detergent formulation

Zeolite A - 20
Sodium Carbonate 15 15
‘Bodium Silicate 5 5
Sodium Sulfate 11 17
Enzymes 1.5 _ 1.5
{Protease, Cellulase)
Polycarboxylat(Co-Builder) [+ B 4 .
Carboxymethylcellulose (CMC) : 2 2
FWA 0.2 0.2
Silver dihydrogen citrate stock solution | 0.1-2%. 0.1-2%
(2400 ppm silver ions)
Perfume G ‘ 0.1

 Water 5 5



Type: structured LAS ( active ) 8 - 10% Nonionic 2 -
4% Soap 0 - 2% Zeolite 25 - 35% Sodium Silicate 4 -
6% d ycerine 6 - 10% Sodi um Sul fate 0.7 - 1.3% Enzyne
0 - 1% Sodi um Formate 0 -0.5% CMC 0.5 - 1% Si)j con
W 100@0248213 0 59 Si | ver di dyfogen citrate con?g )Ug%{){mgoslsm

(2400 ppm silver ions) Stuff/ Perfume x% Ti,nopal

- . 0% Dejyani T ety :
Tablad): L-aunid Bl BRYaftdis PR Ot with Bleach
unstructured LAS ( active ) 5 - 15% Nonionic 5:- 15%
Soap 5 - 15% Sodium Citrate 0 - 5% Propyl ene Qd:ycol
L.«SS 10% MEA or TEA 0 - 3% Enzyne 0 - 1A Sodig¥n For mat e
- 0.5% Opacifier 0 - 0.2% Silver didyrogen citrate
concentrate (aztoo ppmsilver ions) Dyestuff /
ARgtdtheresuifdiesTi nopal CBS- X 0. 10% Dei oni sed At er
bal ance 95 Tabl e 46. Anhydrous Washing Liquid for
Laundry care LAS ( ,active )0 % Na AES 0
Akchho}ﬂe%imlaﬁl I@NHY - 129 Noni oni ¢ ( AEO +5A’
APE) 40- 50% Pol yner present Na CMCpr esent

Zeolite .- 20%
Polycarboxylate (Co-builder of 5%
Zeolite) :
Sodaash _ ' . 18%
Sodium Silicate & 4%
Sodium Sulfate | | | 5%
Phosphonate (Complexing agent) 0.5%
CMC : 1%
Sodium Perborate Monohydrate 15%
TAED B | 5%
Silver dihydrogen citrate stock 0.1-2%
solution (2400 ppm silver ions)

FWA : . 0.20%
Enzymes 1.5
(Protease, Cellulase) ‘

Soap 2%

Water 7%
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care Conponent Exanples Wth Builders (% Wthout
TRUIL 8! F1689ehl dhien duy deceapdist Riday Emmansu §Heavy Duty
Psul n st5- 1e7 o~- -to " Fatty al cohol ether sulfates -
gWAEIgCol CIErE I§<§3ps 0-14 Nonionic surfactants Al kyl

._poly(ethylene glycol) ethers 5 - u 15 35 Suds -
ontrol | ing aggnts Soaps Foam boostiexs, L aci Beolit
@‘P’RB%‘F% des %%ﬁ%g Pr ot eases 0- |1. 61;)%%(}2 3 o
i i - - ase Based .
Bui | der s Pot assi um di phosphat e, sodi ym %
tri polyphosphatie Sodiumcitrate, sodi G2 1 i dat e_( %)
6—12—Fornut-atijonaj ds— Xyl erne sut fongres, "€rhanal
Aoriopigiseegiyisol | Akylbegzaie sUERPREE| brli ght®n®r s 0-20
Di styryl bi pheny Stl-bgne derivatives 02 0.25 02-
9.25 Stabili zersFaFﬁfael?‘ﬁ?fﬁgFg?ﬁeﬁe Fabric softeners
Quaternary ammongym Sabidl her oAl 9T anFes a| o-1o
Alpha-olefin sulfonates _ - -
Nonionic surfactants | Alkyl and nonylphenyl 0-17 S 0-17
poly(ethyleneglycol) cthers
1 Suds - controlling Soaps, silicon oils, paraffins 0-LO o-0.6
agents
Foam boosters ~ Fatty acid monogthanol - -
| amides
Chelators ( builders | Sodium tripolyphosphate 23-55 -
) | |
Ton exchangers Zeolite 4A, poly(acrylic - 0 - 45
acids)
_ Alkalics Sodium carbonate 322 10 - 35
Cobuilders | Sodium citrate, sodium | - .
| nitrilotriacetate |
Bleaching Agents Sodium perborate 0-5 . 0-5
Bleach activators Tetraacethylethylendiamine S -
Bleach stabilizers Ethylendédiaminetcraacetate
Fabric Softencrs Quaternary ammonrum o-5 . o-5
compounds
Antiredeposition Cellulose ethers 0 - 0.5 [ 0-05
agents
Enzymes Proteases, amylases o-25 | 0-25
- Silver dibydrogen . oxa2% o0.1-2%
 citrate stock solution




Silver di hydrogen citrate concentrate (2400 ppm

silver ions) 0.1-2% Dyes A A Witer Bal ance 97 L
Tabl e 48. Heavy Duty Li qui d Detergents for Laundry
onent Exanples Wth Builders (70 H%{;
‘E%BF?"&’&PHP“J’(90 Ani oni ¢ surfa@%ant s Al kyl benzenlI 005/031876
sul fonates_5-. 7.1lNR-.15 Fatfy al cohol ether sulfates
o) Noni oni ¢ surtactants Al T ¢yl
§o‘fo§(s%inﬁ '[thne gliycol) ethers 2 - 5 IDj- 15 Suds } -
rolling agents Soaos 1-2.3 - 5 Foam boosters
ddl BAgn_L ka9 phenyl, BUb&Z Y MeS. B0 RESEF 0.05 - 0.2
g%_‘(ﬁ - O.gth | de H%EEE v% Si um di phosphat e, &dié%rr > >
tripol yphosp hat Sodium citfate__sodium.
?&ﬂtfc@ﬁ’t)ﬁona Of UISakh R sichle XyI ene suljfonates, 0- 25
hanol prof \/I nnnml Vi col 3"
Fragrances T a a
Dyes and blueing a a
agents
 Formulation aids 0-1.0 0-1.0
Fillers and Water Sodium sulfate Balance Balance

Table 53. Household laundry detergent formulations (Western
Europe-type Heavy Duty Powdered Detergents)

| Component Examples Phosphate | Zeolite Based
' ' Based (%)
- (%)
‘Anionic surfactants | Alkylbenzene sulfonates 5~ 10 5~ 10
Fatty alcohol sulfates -3 -
Fatty alcohol ether sulfates -
Alpha-olefin sulfonates - -
| Nonionic surfactants | Alkyl and nonylphenyl 3 - II 3-6
| poly(ethyleneglycol) ethers
Suds - controlling Soaps, silicon oils, paraffins 0.1- 3.5 0.1-3.5
agents :
‘Foam boosters | Fatty acid monocthanol 0-2 -
- amides
Chelators ( builders | Sodinm tripolyphosphate - 40 -
) - -

1 Ion exchangers Zeolite 4A, poly(acrylic acids) 2- 20 20 - 30
Alkalies Sodium carbonate 0-1 - 5-10
Cobuilders Sodium citrate, sodium 0-4 0-4

nitrilotriacetate
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5-

2% 0. 1- 2%

- Fragrances a . Dyes —a A-Vater—Balance Bal ancg WD
ﬁl@%{ﬂ@g%éﬁﬁﬂ / 13&:3@3511&%&76 98 Tabl €| 4910 Hemvy |Dut yo - 25
|Iﬂ|||u Laund ey Lergenls \Lypl cat—for Japan).
Kleﬁmnmvatdfx arrp ’EstraNcpthymlyl@e@gme%) Wt hBub 0-2
Butt-ders ("/ ()[ rfactants Al enzene
Bloretorabibigers. 15| & §1aé‘?18‘6ti‘?65}ac%t?%ér sutfafds § - 2795
5 Soapk surf act ant.s Al Kyl
rﬁf(%‘iffﬁﬂ 9&‘86)1 her s 1401 - 35 Suds |
controlling agen?%m@é Foam boosters Fatty acid
Kanol des n LAt eases Si | vep dizhydriogoa. - 1.
‘%‘ gl: n%?lréent EF@%%B% %pm silver i JHS) 5 IIB)1/20 5785
HePLDp
Silver dihydrogen o.1-2% 0.1-2%
citrate stock solution
| (2400 ppm silver
ions)
Enzymes Proteases, amylases 0.3- 0.8 0.3-0.8
Optical brighteners Dlstyrylblphcnyl Stlbene 0.1-0.3 0.1- 0.3
derivatives '
Anticorrosion agents | Sodium silicate 2-6 2-6
‘Fragrances a A
Dyes and blucing a A
| agents
Formulation aids - -
Fillers and Water Sodium sulfate Balance Balancs
Table 54. Houschold laundry detergent formulation (Japan-type
Heavy Duty Powdered Detergent)
Component Examples Phosphate | Zeolite
Based Based
%) (%)
Anionic surfactants | Alkylbenzene sulfonates 5-15 5~ 15
Fatty alcohol sulfates 0- 10 0-10
Fatty alcohol ether sulfates - -
Alpha-olefin sulfonates 0-15 0-15




Bui | ders Pot assi um di phosphat e, sodi

um tri pol yphosph

ate Sodiumcitrate, sodiumsilicate 3 - 7
Formul ati on ai ds Xyl ene sul fonates, ethanol

‘%ir) ({)yl eneglycol to - 5 5- 15 Opti cal

b h
SYPPPBI phenyl , stil beneggeri vat i vesrI I E:er([ﬁmogfgsls%

Tri et hanol am ne Fabrl C.S

teners Qater na( Yy

| %?!Bncgmlea' ts] A agaﬁeﬁﬂ heylA Dyes  a oﬁcﬁé\ater o-2
anc / U$2005/ 081876 99
¥p 8780 Laund?dy\ge]r;&?nd?h Rl A
st E&lﬂ&om&l@ac h oo RNG5RRabES, Zedl i terbased| 1-3
Li near Sodi tm gl kybenzenesul onate (ULAS) 10:10
%v! et her sul fate (AES) 3 3 Al coheletthoxytate
ERbSSN&: 4 4 B@Ldjr ﬂﬁdtmérpﬁﬂyepimésphat e 30 - Zeolilte A"
20 Sodi um Car bppat .15 15 Sodi um Silijcate 5 5 Sddi um
Sulfate 11 17 Fnzy lse—Cettul bé)
Chelators ( builders Sodlum tnpolyphospbate 10 - 20 -
Ion exchangers Zeolite 4A, poly(acrylic acids) 0-2 10 - 20
Alkalies Sodium carbonate 5- 20 5= 20
Cobuilders Sodium citrate, sodium - -
nitrilotriacetate
| Bleaching Agents | Sodium perborate 0-5 0-5
Bleach activators | Tetraacethylethylendiamine -
Bleach stabilizers Ethylendediamincteraacctate | - -
Fabric Softeners ' Quaternary ammonium 0-5
o compounds
Silver dihydrogen . o.r2% 0.1-2%
citrate stock
{ solution (2400 ppm
silver ions)
.Antiredéposition Cellulose ethers o-g o-2
{ agents
Enzymes Proteases, amylases 0-0.5 6-0.5
Optical brighteners | Distyrylbipheny}, Stibene 0.1- 0.8 0.1-0.8
' derivatives
Anticorrosion Sodium silicate 5-15 5-15
agents '
Fragrances a A
' Dyes and blueing a A
agents
F Formulation aids - -
Fillers and Water Sodium sulfate Balance Balance




Pol ycar boxyl at (Co-Bu ilder) 0 4 2 2

Car boxynet hyl cel | ul ose (CMC) FWA 0.2 0.2 Silver

di hydrogen citrate stock solution 0.1-2% 0. 1- 2% (2400

j r ions) Perfunme 0-.1 al Water 5 <

w@%ﬁﬁs@ﬂﬁf Laundry Detergepk Powder with Bl e%%rﬂs%%égg}osm

Al kyl et her sul f at es3% Al cohol et hoxyl ate (noni oni c) 5%

Zeol it e20% Pol ycar boxyl ate (Co-buil der of 5% Zeolite)

Soda ash18% Sodi um Si |l i cat e4% Sodi um Sul f at e5%

Phesphon (Comp! axi . . i -
Tbl6 Bt & Glerihgnias oo8s R cting oS0 cos
(OG- PDIN (). 1- 2% sol uti on (2400 ppm silver ions)

FWAO. 20%% nzymesl.5 (Protease, Cellulose) Soap 2%

Vater 7% WO 2006/ 029213PCTI LUS2005/ 031846 101 Tabl e
Ingeedigwissehol d | aundry det er §eHtceRg; i ons (Heavy

Duty Powdered Detergents) Conponent Exanpl es '

Phosphate Based (% Zeolite Based (% Anionic

surfactants Al kyl benzene sul fogat ? o- 150 - 20
@l cohol sulfates - , Fat Py & cohol et her
sul fates .
Nonionics (Tallow-alcohol EO,) 2.9 %
SoaP (012-16 13'26%: Cx8-22 74'87%) 35 %
Na TPP 438 %
Na Sﬂicate (810, N2, O = 3.5:1) 7.5 %
Mg Silicate - 19%

CMC : 1.2 %

Silver dihydrogen citrate
stock solution (2400 ppm silver ions) 0.1% - 2%

EDTA 0.2 %
Na Sulfate _ : ar.2 %

Water | 7.8% - 9.7%
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- poly(ethyl eneglycol) ethers o - 17 o - 17 Suds -
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“%?%k%&?hs.G Foam boosters ,fatty acid nnnoet%%%gﬁ%mgaﬂgm
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tri pol yphosphat e | on exchangers Zeolite 4A,
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Trsa]i)léz R .? h @315 d&q%é&%%{ﬁﬁfﬁ ;:‘n g@‘iﬁi@%@@gfﬁﬁé#r@achet
%?%&ﬁe‘?ﬂﬁfx EF%@@%@S I Yaf oEilseach stabilizers

Et hyl endedi am net eraacetate . Fabric Softeners
Quat ernary ammoni um conpounds 05 - Antiredeposition

ell.u hers o - 0.5 o - 0.5 Enzyne o/ .
Nﬁ&iﬁaﬁé&*%ﬁ% 0- 2.50- 2.5 Silver di h%ﬁ}o@en
citrate stock solution o0a-2%0.1-2% WO

; / US2005/ 031876 102 (2400 ppm sil vef o
DRYRLIHHFET [ %

1,2-Propylenglycol : | . ' 14 %
Silver dihydrogen citrate |
stock solution (2400 ppm silver ions) | 0.1% - 2%
Isoprdpanol | | 6%
MARLIPAL 24/40 15%
MARLIPAL 24/70 0%
Coconut Fatty Acid (Edenor K12-18) -~ 13% -14.9 %
Monoethanolamine ' , 9%
Example 3.

Microbiocidal effect of silver dihydrogen citrate

Silver dihydrogen citrate was tested against several varieties of bacteria
and was found to be bacteriostatic. The minimurn inhibitory concentration of silver
(prg/ml) was determined for each strain of bacterium as summarized as set forth in the

following tables.

In the Table 57, test solutions contained 100 ppm Ag:’ in 5 % citric acid
solution at pH 7.0 fadjusted with NaGH).
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- Corynebacterium xerosis (ATCC 373)

In the Table 58, test solutions contained 100 ppm Ag" in water at pH 7.0

(adjusted with NaOFH).
Table 58
Bacterial Strain Minimﬁm Inbibitory
- Concentration (MIC) (ug/ml
Agh
Corynebacterium xerosis (ATCC 373) 3.0
| Corynebacterium minutissimum (ATCC 23348} 3.0
| Propionibacterium acnes (ATCC 6919) - 6.0
| Candida atbicans (ATCC 10231) 3.0
| Malessezia fu}fur (DSM 6171) 6.0
Chaetomium globosum (ATCC 6205)  12-24
Trichaphyton menragroplzytes (ATCC 9533) 12-24
' Trichophyton rubrum (ATCC 10218) 12-48




20 - 30 Al kalies Sodiumcarbonate o - 155 - to
Cobuil ders Sodiumcitrate, sodiumnitrilotriacetate o
- 4 0 - 4 W 2006/0292131' CT1US20051031876 103

Bl eachi ng Agents Sodi um perborate 10 - 25 2Q_- .
%Pé%%ﬂ”&g% i vators Tetraace}fyl et hyl endi ani ngmgﬂ%g‘}0:’/031876
.2._Bleach stabili.zers Ethyl endedl anm neteraacetate Q.2 _

- 0.5 0. 2- BO ) Fﬁgrl C Sof teners Quat egﬁfﬂuﬁmm&m
compounds =% sition agents C&TTUI0Se ethers

0.5 - 1.5 0.5 - 1.5 Silver di hydf odameceitratens(Mi@cre/ml
sol ution (2400 ppm silver ions) }0.1-2%0. 13

Enzynes Proteases, anylases 0.3 { 0.8 0.3 -=078
utical bright eners Distyryhbi-pheny—Sttbene

lgﬁéféﬁﬁ@}ﬂ;%&?lo@cdsum 8588 10769)- 0.3 AmZ-#8orrosi on agents
odiumsilicate 2 - 6 2 - 6 Fragfances a A Dyes and

Bl UEi T aAF | ¥ o '
Wt er 2 3{1 ﬁﬁfﬂﬁ 1e5% xéar%é Oﬁ%l% %or'sa n%)?dmg\g) el bidvehSorARgke
te&P9H/ t@@ﬁ%@t@@édmw %&%&aﬂé}&-ﬂrm ppmNOmérasfors to a stock

sozlg}ro;z?o%%&% Eﬁgﬁ@%ﬁ%bggggg whiqn | pmh %ﬂ}/ch the proportlon of silver, by weight,
is 2410 parts per million.
| Table 59
Orgapnism Composition tested Logyy reduction Log reduction
(5 min.) (10 min.)
Escherichia coli 10 % ethanol in 0 0
(ATCC 10536) water
Escherichia coli 0.3%o0f2410ppm |5 5
(ATCC 10536) silverin 10 %
ethanol
| Escherichia coli’ 0.3 %of2410ppm | 3 5
(ATCC 10536) silverin 10 %
ethanol
| Corynebacterium 10 % cthanol + ~2.4 —
minutissimum emulgin +
(ATCC 23348) dipropylene glycol
Corynebacterium 10 % ethanel + 5 —
minutissimum emulgin +
(ATCC 23348) dipropylene glycol +
0.3 % of 2410 ppinx
silver




O0-j O0- 2 Suds - controlling agents Soaps, silicon
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W%&P%é%%l ic acids) 0 - 2440 - 20 AlKkalies S

carbonate 5 - 2.5 .- 20 Cobuilder diumcitrate,

o Cn

SOUH Nt 1 | Ot dasRttRintestedl] edaipingddgant s| Sogiweduction
perborate O - [5 o -5 Bleach activators
Tetraacet hyl etthyl endi am ne . | Bl eg&hig} abi | | zer($0 min.)
Et hyl endedi ami{neteraace tate| Fabric Softgners
Quarernary amjoni cogpoundsg - o - 5 Silve[
Carmyaroges ci t rlgt‘)}lé%ﬁ%gg sol 4t on (2400 ppm Sil ver
isYimud F. 2%{Qmbigd¥e-An tiredeposition agents
Cellul ose ethgrs O - 2 0 - 2iEnzymes Proteases,
(ARGC384)0 - Q.dprepylens Bycebtilcal ~ bri ght ener s
Di styryl bi pheny so; gtdb@ngpoderii vatives ar - 0.8 o.r -
0.8 ‘Anticorrosgion agents Sodilumsilicate 5 15 5 -
15 Fragrances |s#ve& Dyes and hl uei ng agents |a
Corynebacterium 10 % ethanol + 5 e
minutissimum 0.5% of 2410 ppm
(ATCC 23348) silver
Staphylococcus 0.5% xanthan gum + | 5 5
aureus (ATCC 6538) | 2410 ppm silver +
SIS '
Excherichia coli SLS + 0.5% xanthan | ~0.6 2.9
(ATCC 10536) gom
Excherichia coli 0.5% xanthan gam + | 5 5
(ATCC 10536) . 0.5 % of 2410 ppm
silver solution +
SLS
Corynebacterium 0.5 % xanthan gum | 0 3.6
miRUELSSIMUM
(ATCC 23348)
' Corynebacterium 0.5 % xanthan gum | 4.8 5
minutissimum + 0.5 % of 2410
(ATCC 23348) ppm silver solution
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pre4drAQibh wWithMREA FPAkIrd24h 7i8A®. % 20 Coconut Fatty Acid
(Edenor K12-18)13% 14.9% Monoet hanol am ne9 %
25Exanpl e 3. M crobi oci BzmpleBect of. silver
“di hydrogen citrate Si | ver di hydrogen
citrate was tested agziessstatimvigtiviityvari eti es of

bacteria and was found to be bacteriostatic. The

TeidNIembd nhi bitory concentration of silver (igirth)

was determned for each strain of bacteriumas
surmar i zeg oader sederfonstdte fha auﬂhaicwiaﬂ officassi ef gilvaasihydrogen

In the Tahle 57, soI S i +
CFIFFteB’Ol%PB?lP?IfScSﬂé’@f (giﬁ@%? i°0 natea mﬁﬁ%&% I%? g i %ng‘tg g%@%
MBI to PYRR AR ORE 23 AEHE. URROD 508187 Chd BRI Bslsav @y
Bact eri al St ra| M ni nmum, | nhi bi t or A 8%'/@?'8%51 for
PRI ergrg (OALS EVSPERBIYIESRETE T, PR 00 AR e
C‘éteg FakRq Rk dali P tid ped ducts ABTEWD 28EpuPbAcs or vehicles,
nDnas aer ugi nosa (AT

54
n@@tgxﬁ@wg]tgptﬁqgm R@}dg)gp%m%l}g‘ %mz;;?pgeﬁbto mucous membranes.
Bacterial test organisms and veasts were cultivated on Casein Soymeal
peptone agar and fungal test organisms on Sabouraud 4% glicose agar for 18-24 hours at

35°C (bacteria), 48 hours at 25°C (Candida) or 1 week at 25°C (Aspergﬂlus)

After incubation, the bactenal and veasts were harvested by washing off
the surface of the agar plates with 0.9% sodium chloride. Aspergillus was harvested by
washing off the agar plate sucface with 0.9% sodium chloride /0.01% Tween 80.

The suspension of test microorganisms were diluted with 0.9% sodium
chloride td— the final test organism suspensions with a density of ~108 colomy fpmﬁng
units. '

-. Per test organisms, 20g of the test product were weight in glass jars (250

| ml jars with screw cups from Schott/Germany}) and contaminated with 0.2 ml of the test

organism suspension. The microorganisms were carefully distributed in the test product
by stirring with a glass spatula.

The so-contaminated test products were stored at 20-25°C in the dark.



In the Table 58, test solutions contained 100 ppm Ae
in water at pH 7.0 (adjusted with NaOH). Table 58
Bacterial Strain Mninmm:nhibitory Concentration
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Candida albicans ATCC 10231; NCPF 3179; IP 48.72
Aspergillus niger ATCC 16404; IMI 149007; 1P 1431.83

Silver dihydrogen citrate was tested in a variety of formulations for its antimicrobial

effects. The following tables 60-62 show the results of these tests:



Logi o reduction (5 mn.) Logi reduction (10 mn.)

Corynebacteri um m nuti ssirnum (ATCC 23348) 10 %

et hanol + emul gin + di propyl ene glycol + 0.5% of 2410
msilver 5 Corynebacterium m nutissirnum (ATC :

‘@53%@?”1@ % et hanol + O.5%%£f 2410 ppmsiIvg‘FT@E’;&%HSM18'76

St aphyl ococcus aureus (AT 6538) 0.5% xant han gum +

2410 ppm.silver + SLS 5 5IgkleBlrichia colt (ATCC

10536) SLS -+ 0.5% xanthan gum -0.6 2.9 Excherichia

Bl At hall g A L b dotanf Eitsion

= r.ass‘qi"nist num (AT 8) I% X 2 u atbl 6 . higer
%%énéegact erium mg%ﬂtz"?%%hnu%c(%[A\TCC%%%%%)mgOWSQ&%S A-nig

x&mUHGﬁﬁgmﬁm¢m@.5 % of 2410 ppm silver_solution 4S

VB2 osrnoesr3PCT/ UsSHB05/ 031876 Exanpl'® 4. SCALFf i ¢ y! 81
agsesdaengningion sur f act@nts <10 . =100The t'Smdhi se0x 1055
Stiadisletetcyrra@ifaich he anknun cr obi alw acti vi<tigg of ssiskvwEs 28x 10E5
dizhydrRaeRmsdidr at e was nmeasusgg. The a@NPOSiiliaas n.d.
conprised no surfactant, anionic surfactant, non- 5

i anw Bosepof ackaniy) anphoteric surfactant, or

C iRl ARl 2RGioOf Surkast ants. < was f«amnd t hat | 1.6x 10E5
m., Hﬁgmg%m%g;on,tngﬁmlonhc ﬁﬁ@ gnthq®r|c <10 26y 1055
surfactants was sta and s} goqd, preseryation

mﬁf j?ﬁf@?@“ﬂ?hydroééﬁ citrat@&eExa ﬁg . @ 12X10E
Pra®Emysriagitonct i vi £9%°10 Test™wet hod:<™® L
or t nstrate the antimcrobial efficacy. of

Si vé?ﬁﬁﬁﬂﬁ,#%EE@ citrate conpositions, silver
diARRBGET Pt r at e GHfiposi ti oRS per E&nmple 1° There ™4X1%
s Uldjvestt ewtiaringioPr eser v&4Pi ve Chal®® enge Td¥ts. The!™® 1.2x 1055
PriegsgrsatnavieicChal | erge Test s<iere per<fi@r med acor di ngix 1055
t Oz dRGrclebiizGREAN Phakn@copoei awpt est netipod < 100 n.d
4.04/5.01.03.00 for 15 Category 2 products (topically
used products made wi th aqueous bases or vehicl es,
nonsteril e nasal products, emulsions including those
applied to nucous nenbranes. Bacteri a

test organi sns and yeasts were cultivated on Casein
Soyneal peptone agar and fungal test organi sns on

Sabour aud 4% gl ucose agar for 18-24 hours at 35C
(bacteria), 48 hours at 25C (Candida) or 1 week  at

25C (Aspergillus). 20After incubation, the bacteria

and yeasts were harvested by washing off the surface

of the agar plates with 0.9% sodi um chl ori de.

Aspergil lus was harvested by washing off the agar

plate surface with 0.9% sodi um chl oride /0.01% Tween

80. o The suspensi on of test

m crodrgani sms were diluted with 0.9% sodi um chl ori de

to- the final test organi sm suspensions with a

density of -108 colony form ng 25units. '

Per test organisnms, 20g of the test product were

weight in glass jars (250 ml jars with screw cups

from Schott/ Germany) and contaminated with 0.2 m of

the test organi sm suspensi on. The m croorgani sns were
carefully distributed in the test product by stirring
with a glass spatula. 30The so-cont.anm nated test

products were stored at 20-25C in the dark. WO

2006/ 629213PCMIS2005/ 031876 111 - Sanpl es of

1 g material were taken immediately after

contam nation of the test products and 2 days, 7

days, 14 days and 28 days after contam nation. The
sanpl es were diluted in 0.9% sodiumchloride and 0.1

m aliquots of the dilutions were spread on agar

pl ates by nmeans of Drigal sky spatula. An adequate 5

i nactivator (neutralizer) of the specific

antim crobial was incorporated in the diluent used

for preparation of the product dilutions and in the

agar plates used for assessnent of the total nunber



Aspergil lus niger ATCC 16404; I M 149007; |P 1431.83

Silver dihydrogen citrate was tested in a variety of

golr)drrul ations for its antimcrobial effects. The
whabdeRMéng tabl es 60-62 show the results of

tests: WO 2006/ 029213PCT444S2005/ 031876 112]?@12%]@3%%}81876

Preservative Chall enge Test / Deodorant Enul sion

Test organi sns 01W PM3- ZMI acebo) Staph. aureus

E coil Pa aeruginosa C al bigans A. niger 2days after

contam nation <100 <100 <100 6.0 x 10E4 1.8 x 10E5.7
PraservativeC hallenge Test fDecdarant Emudsion

3.0 X I0E5 T4 dal a’rter coptam nati on. <100 <100
88X IVEY 2.8 x 10E8" 3§ daysga ter%con%gﬁ;na%fﬁ%%p< Pigr
O e01Whdd) x 10E3 n.d. 01W Pka3. 260- 01 (0. 1%Axeno hlg

2 daghe catarigsion cont AN BT | on TRAGEF <106*LED0 <tBO™R. 6x 20X 10E
105 aid cdbayisiaaf t er copt am naty ¢ <1WLI0D < 3P0l 003.0x 105
214 By ADERarbdiodays atter cont.amiznal onx«k00 <1.0008c1003.5% 10E5
SAQ0: dder 2k QED 28 days aft @hy eont ardoRaiepn <400uwsi 00 g
<l 00 <100 n.d. OWPL(13-260-01 (0. 3% xenohl)

PKD3:26201 {0.1%Axenohl}

2 days after contamination 50x% 1082 40x% 10E2 7 30x10E2 | 40x 10E3 1.4x 10E5
7 days after contamination < 100 20% 1082 <100 34X 10E4  1.8x10E5
14 days dter contamingtion < 100 <100 < 100 1.1% 10ES 2.0x 105
28 days after contamination < 100 <100 = 100 40x 1065 nd.

PHO3-262:01 {0.3%Ax enchl)

2 days after contamination 30xJ0E2 40 10E3 7.0x% 1062 4.0 1023 1.8x 10E5

¥ days afier contamination <100 2.0x 10E2 <100 24x 1053 24x10E5

14 days after contaminstion < 100 100 <100 1.2x 1083 2.4x% 10E5

28 dJays after contamination <100 =400 <100 20% 1052 nd
Table 62

Preservative Challenge Test / Shower Gel

Test otganism s Staph. aursus E. coli Ps. aeruginesa ., albicans A niger

FB02-060-03 {Placebo) ‘ :
2 day s after contamingiion 40 x% 1062 2.2x 10E5 in progress 2.2 x 10ES 24 x10E5

7 days after contaminaticn < 100 1.1 % f0ES n plogress 2.1 % WES 3.6x10E5
14 days after contamination < 100 8.2 x 1064 in progress 90 x 10E4 3.8 % 10E5
28 days alter contamination nd. n.d. in progress n.d. nd.

Body Shampoo {0.1% Axenohl}

2 days after contamination <100 1.8 x 10E4 <100 < 10 2.0x 10ES
7 days after contarmination < 100 <1003 <100 <100 3.0x t0ES
14 days after contamination < 100 <100 ) <100 < 160 3.2x 10E5

28 days after contamination <100 <106 < 100 < 100 nd.

Body Shampeo (0.3% Axenohl) v

2 days after contamination < 100 B.0% 10E3 < 100 <100 1 8xilESs
7 days after contamination - <100 <100 < 100 = 100 2.4 % {055
14 days after contamination < 100 <100 < 100 = 160 2.4 x 105

23 days after contamination <100 < 100 <109 < 180 nd.



2 days alter contam nation <100 <100 <I00 <100 1.4 x
| CES 7 days after contam nation <100 <100 <100 <110
1.2x I CES 14 days after contami nation <100 <100 <100

wﬁ&%ﬁméﬂg3x 10E5 28 days after contam nati on pet@@2004/64376
<100 <100 n. d WO 2006/ 029213PCTI US2005/ 031876 113
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2X 10E2 aox | ? 1.1 x 10E6 n.d. PK034262.01

(O.l@%xenohl) -2 days alter contam nati on aox
10E2 '



4.0 x 10E2 3.0 x 10E2 4.)x 10E3 1.4x 10E5 7 clays
alter contam nation < 100 20x 10E2 <100 3.4x 10E4
1.8x 10E5 14 days after cohtam nation <10) <100 < 100
1.1 x 10E5 2.0 x 10E5 28 days after contam nation <1W
<100 < 100 4.0 x 10E5 ' n.d. P1003-26201

Whet 039848k ON| ) 2 days alter contam nation 3.0x
10E2 40x 10E3 7.0 xi 0P2 4.0 x 10E3 1.8 x 10E5 7 days
af Etf ef%%glt gﬁ§$s§{fbn<éog%rlg@2 %ibPERy a7 d L0 cdheXcitdid and a
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opacifying agent, a propellant, a reducing agent, a skin bleaching agent of a sunscreen agent,

and an oral care agent, or combinations of two or more thereof.

2. The composition of claim 1, further comprising one or both of an alcohol ora
. detergent. '
3. A personal care composition, comprising silver dihydrogen citrate, cifric acid, water,

and at least one higfedient other than a detergent or an alcohol selected from the group
consisting of & deodorant, an antiperspirant, an additional antimicrobial agent other than an
aleohol, an additional proton donating agent, a mildness enhancing agent, a skin moisturizer,
a humectant, an emollient, an oil, a lipid-type material, a stabilizer, an abrasive, an anti-acne
agent, an antioxidant, a colorant, an astringent, a film former, a fragrance component, an
opacifying agent, a propellant, a reducing agent, a skin bleaching agent, a sunscreen agent or

combinations of two or more thereof.

4. - A personal care composition, comprising silver dihydrogen citrate, citric acid, water,

an oi] phase and at least one emulsifying agent.

5. The personal care composition of claim 4, which is a water-in-oil emulsion, an oil-ip-

water emulsion, an oil-in-water-in-oil emulsion or a water-in-oil-in-water emulsion,

6. The personal care composition of claim 4, which is a microemulsion, a

macroemulsion or a phase inversion temperature emulsion.



in ?rogress 2.1 x 10E5 3.6 x 10E5 14 days after
contam nation <100 9.2 x 10E4 in progress 9.0 x 10E4
3.6 x 10E5 28 days after ébBntamination n.d. n.d. in
progress n.d. n.d. Body Shanpoo (O 1%Axenohl ) 2
days after contami nation <100 1.8 x 10E4 < 100 <10
7. 2. Ohe p&8Es! Gredaysonfanef coni ahd- ﬁ‘aﬁlﬂe@r@%@%&‘i%b‘sépi%eo“
&Cogiggsm?aﬁ%gloEG 14 days after contam nation <100 <100
2x 10E5 28 days after contam nation < 100

< 100 < 100 < 100 n.d. Body Shanmpoo (0. 3% Axenohl)
8. 2 dayssafitcete comptsitivhwitihion] erT0 OO0 A BERORG lwbe&?%e

gfo*«%gf@re)s)l(s?t]ig 55 {:éﬁg %ejftsd{h &Lni é’%ﬁ@aﬂ@ﬂi‘tﬂﬁeﬁ%%@ﬁ| 00 <100

ays a cont am nati on <100 <100
<100 <100 2.4 x 10E5 29 days after contam nation <

9. . 100rhe personal care composition of cfalm 8, in liquid, semi-solid or solid form.

10. The personal care composition of claim &, further comprising one or more meinbers

of the group consisting of deodorants, antiperspirants and fragrances.

11. An oral care composition comprising silver dihydrogen citrate, citric acid and one or

" more oral care ingredients.

12. The orsl care composition of claim 11, wherein the oral care ingredients comprise
cleaning agents, polishing agents, fluoridating agents, malodor treating agents, tooth
whitening agents, anti-carries agents, gelling agents, antibacterial agents other than silver

dihydrogen citrate, flavorings, colorants and combinations of two or more of the foregoing.

13.  The oral care composition of claim 11 or 12, comprising silver dihydrogen citrate and
water in an oraily acceptable form selected from the group consisting of: a mouth rinse, a
mouth wash, a tooth paste, a tooth gel, a denture paste, a denture gel, a chewing gum, a solid

lozenge or an oral spray.

14. A home care composition, comprising silver dihydrogen citrate, citric acid, water, and

at least one ingredient other than a detergent or an alcohol.

15, The home care composition of claim 14, wherein the ingredient other than detergent
or alcoho! is an emulsifier, a gelling agent, a thickener, en essential oil, fragrance, an abrasive,

a bleach, a whitener, a decdorizer, an enzyme or a siabilizer.

16. A home care composition, comprising silver dihydrogen citrate, citric acid, water, an

oil phase and at least one emulsifying agent.

i7. A home care composition, comprising silver dihydrogen citrate, citric acid, water and

a gelling or thickening agent.

18. A home care composition comprising silver dihydrogen citrate, citric acid and water

in a suitable form selected from liquid, semi solid and solid.



< 100 < 100 < 100 n.d. WO
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abpve exanpl es, it should be understood that one of
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conposi ti on, conpr|3|ng silver dihydrogen citrate,

C|tr|c AagGi siol ogical ly acceptab

0. and At Igﬂﬁaﬁa&&f[ tﬁ{}@ﬂ%ﬁ%?’n“g@é’&““ﬁ R n‘ﬁ%“ Jozen
cztraﬁceirﬁrcgﬂa hei®in tRd ahof a seliketed gélf omtiie, fg)rayupam powder or

consi sting of a deodorant, an antiperspirant, an
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m | dness enhanci ng agent, a skin noisturizer, a

21, hunegleant of @hgaiMidohf ke cé\ﬂpa@lﬂon oﬁadylolﬂ tdintsylp @0 as a cosmetic
material, a stabilizer, an ant.i.-

COmRYBIN, COFPTRIEBRY B4 A aﬂ%ﬂ%fai’l@lnlya ectl"éﬁnﬁ’g’i‘tﬂfﬂléé’ﬁ’f”‘laéCﬁ*’e
confpbdit®d 9 Mehan BodysR@L-8RERrcONPONent,, an opaci fyi ng
agent, a propellant, a reducing agent, a skin

bl eachi ng agent or a sunscreen agent, and an ora
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~both¥ of an alco or a detergent. 3. A personal care
or sgd®posi ti on, conprising silver dihydrogen citrate,
citric acid, water, and at |east one ingredient other
t haS‘ a edﬁs%tna C?L%Q:E)mggvm ?l \g%b?t)r §§’L§9Ell%(\ioﬁlﬁ&mohhseformulated
>gro B onsistin eodorant, an anti perspirant,
as aataoduekhi, tantbmaipezamtanmeln ok aiodafgae&ﬁtl SqEeeRAY OupAPPTagRal cleansing
pr()(%ic? ?air czire @ &g q)'rfk c% Lodgét%]; @é&o&ﬁ%bﬂ&;@g ent, a
*dhe an"C| ng I'n noisturizer, a
hunectant, an ennlllent, an 0|I, a lipid- type
material, a stabilizer an abrasive, an anti-acne
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of hapeRilp, e@ldaﬁm&eﬂfduﬂdi’d; vaginal s n&qﬂ&gsms andcj)ugml Hissues.
bl eachi ng agent, a sunscreen agent or conbi nations of
two or nore thereof. 4. A personal care conposition,
conprising silver dihydrogen citrate, citric acid,
wat er, an oil phase and at | east one enul sifying
agent. 5. The personal care conposition of claim4,

which is a water-in-oil enulsion, an oil-inwater
emul siion, an oil-in-water-in-oil enulsion or a
water-in-oil-in-water enmul sion, 6. The personal care

conposition of claim4, which is a mcroemnul sion, a
macr oemul si on or a phase inversion tenperature
emul sion. 116 7. The personal care conposition of
claim1l or 3 wherein the conposition is a paste or a
col | oi dal suspension. 8. A personal care
conposition of claim1 or 3, conprising at | east one
menber of the group consisting of gelling agents,
t hi ckeni ng agents, and m xtures thereof 9. The
personal care conposition of claim@8, in |liquid,
sem -solid or solid form 10. The personal care
conposition of claim@8, further conprising one or
nore menbers of the group consisting of deodorants,
anti perspirants and fragrances. 11. An oral care
conposition conprising silver dihydrogen citrate,
citric acid and one or nore oral care ingredients.
12. The oral care conposition of claim11l, wherein
~the oral care ingredients conprise cleaning agents,
pol i shing agents, fluoridating agents, mal odor
treating agents, tooth whitening agents, anti-carries



