WD 2011/ 019951PCT/ US2010/ 045369 FORMULATI ONS AND METHODS EMPLOYI NG
ANHYDROUS DI SI NFECTANT Cross-Reference to Rel ated Application [ 0001] This
appl i cat iwo 20l1ziipss1benef it of provisional application UrBI/i6241283853424 fil ed
12 August 2009. The contents of this docunment are incorporated herein by
reference. Technical Field [0002] The invention relates to the use of the
anhydrous formof silver dihydrogen citrate (SDC) directly, w thout
reconstitution in aqueous liquid, for antimcrobial protection. Mre
specifically, the invention relates to direct use of SDC in non-aqueous
conposi t FORMUBACKQNS ANAMETH( IO B3 PIIOY IDGANTEY DROGS DAJINBEE TAN Tt | ons
of silver dihydrogen citrate (SDC) and citric acid was described in U S.

6, 197,814, incorporated herein by reference. In this nethod, the SDCis

generated el ectrol t'clally i a solution of 5-25%citric acid. According to
t he ' SMM@%@@I@E%O 1 ueous di sinfectant may optionally be m xed
with al cohol and/or a deterg n be used,.on. e I m nat ed
sur f aces [POPI; Fhw@aeleceﬂpaclam B%“egf 9&@‘?“&‘@8”&%’8@“&“@%0&85% %Pf ?t can

al so belz“&%ghffbdé' SI'h]@ B NRY RIS d8fhdnP aRER@YSoraR d ReiSbPic@ataRt | n water
syste as cooling towers, hot water systems, potable water systens,
etc [ 0004] PCT publication W)2005/ 041861 and U.S. patent 7,732,486, also
i ncor pdrecehmdaldeeldi n by reference, describes preparing an anhydrous form of
the SDC/citric acid solution for ease of transport. According to this

publ i cat i[0002]i Theinveritidroretangs|toyhd use oftiteyaihpdrous trm <zf§ilaercﬂilsydn®&e®tcamﬁte it
shoul d be reconstituted to recreate the gq}ygﬁ }/stergs CI’I bed,in the
814 pdPPRY diraelin SHEQUS 15cqnsEtution i AHSPPE AT AR "ﬂ E‘s%{oé“n Fhe
anhydr %g&&i@ilf? {h[% 119@695%9}1 Selffs REdiRG: LRATBCE I Rdaduod dompoyitaas.i ve agueous
di si nf eCtant I't has now been found that reconstitution of this
anhydrous formis unnecessary, and that the anhydrous formitself may be
enpl oyéihckgroumh&uueous systens as an in situ disinfectant and
antimcrobial protectant. WD 2011/019951PCT/ US2010/ 045369 Di scl osure of

t he | nver[D0@d) The preparation of aqueous solutions of silver dihydrogen citrate (SDC) and citric

acid was described in U.S. 6,197,814, mcorporeted herein by reference. In this method, the
SDC is generated electrolytically in a solution of 5-25% citric acid. According to the ‘814
patent, the resulting aqueous disinfectant may optionally be mixed with alcohol and/or a
detergent and can be used on exposed or contaminated surfaces to kill bacteria, virus, fungi and
other microorganisms. It can also be used to disinfect wounds and to behave as a disinfectant in
water systems, such as cooling towers, hot water systems, potable water systems, etc.

[0004] PCT publication WO2005/041861 and U.S. patent 7,732,486, also incorporated
herein by refefence, describes preparing an anhydrous form of the SDC/citric acid solution for
ease of transport. According to this publication, in order to employ the anhydrous form as a
disinfectant, it should be reconstituted to recreate the aqueous systems described in the ‘814
patent. As noted in the ‘861 publication and the ‘486 patent, the anhydrous form is capable of
being reconstituted to a fully-active aqueous disinfectant.

[0005] It has now been found that reconstitution of this anhydrous form is unnecessary, and
that the anhydrous form itself may be employed in non-aqueous systems as an in sifu

disinfectant and antimicrobial protectant.



[ 0006] In one aspect, the present invention is directed to a nmethod to
disinfect a variety of environnents, which nmethod conprises enploying an
anhydr ouswei2bueangii hydr ogen citrate (SDC)/citric acid ceopaskaioonsscn dry
form For instance, the dry SDC/ citric acid may be used as a coating on a
surface or as a conmponent of a non-aqueous fornulation, such as paint or
drywal | . The invention is also directed to formulations that conprise an
ant i m qg%Abale 8MEMveafio/n anhydrous SDC/ citric acid conposition as part of
a non-aqueous formulation. [ 0007] Typically, the nol ratio of citric
acid to 1N RS b i Bl Sy adiefdfar
excess oﬁag)d r{%&%ca?g&g’\?{ggﬂﬁﬁggém, hgli‘l gﬁrgb%gggghﬁﬁ?m?%? ?5, 20 g?AZS to
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or non-aqueous liquid formulation in which it has been included will be
r ef er r éhetioveasion is'flay dirdcsad toformulesines thyft campyise angpnomiciohial prowwtaf 8n

[ 0010] t ho r. obtai ni ng anhydro i tr i g . conpositions is
descri EQBY rﬂﬂ%@?i?’ﬁﬂfﬁ@ﬁ@n@lﬁé@l@?&?@f?é%%@%’l&ﬁWBﬁﬁﬂqﬁ%gdP?@n 2005/ 01861
and U.S. [600f32T¢bBallBricahblratiasf tifes &idtod$BCliogrtnhadroascmopsitiok it suoh of
SDC in the presence of significant ampunts of citric éflg i% ﬁre%re

gener althat there éy ainalpr exceshel Girsasrkowather e rofithe order olpd. 1871 3 2R ori2>do I ¢ he
SDC is % pn%r%lteggtéoy h?e%%lré/&@(?in%i&dggr DC or AC current across silver

el ectrddes Vrversed in a ¢itric acid solution contai ni ng, for exanple,
citric aqooosjt Thiseahgkohy @mmsitoh, thee, ioedeloyed inlth2 Beétyeh end fdrynubatR0YODr
5-10% bg wei ght . . [0011] The water is renoved fromthe resulting aqueous
di si nf dB¢ BI¢EENt JrénBPabl y by freeze-drying a frozen sol uti on under vacuum
ef f ect | gyl LITBEOS 9bid ARANANEIhe hRDUIEBORIERIacIEERMIIA BRERFred [OM an
appropriate citric acid solution nay al so be enpl oyed, such as vacuum
dryi ng,a ‘cpmaysitdoyi agl, a slidatr men-aqeens liqﬁidefbfneldtiﬁimginr\élmg&tlhabbeqnhédaéﬁﬂeous
sol vent lfg}?l ogg as t he anti n%'.crgbi al effect of the SDC/citric acid
conposi Villd¥ eIk o g togPRdionwo 2011/ 019951PCT/ US2010/ 045369 [ 0012]
The anhydrous conposition may be mlled into suitable particle sizes for
appl i calib@iy. of AYrvot OtteEO URiegBsh Means for di saggregating and fl uidizing
solids may be enployed. Typical particle sizes range from2-500 t, but

| arger or N ' i o @BV ONX-RHe abi@lconPoiiGahs iWdescribed irexanpl e,
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" Ant i nidetasbinahe abovelrefdemcet PET pubkication VEERIGMO idiand tU.puhgi2.484. rBaedly, as

bacteria, archaea, and the |ike. . in ti . I.S:d cllided as
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for mul afeiPR$rddaRdd %ﬁa&@ny V@K ¥ing ¥ e GeoRBYset@irey indD8peNeTB 1 wtiat, simeSie€ is or
that include only 5% 15% wat er by wei ght or |ess. They do not .inc|ude

emul si eseratedttiyomslyinmeitheh 0 odCeHEENIREIASS SV elertrpdas mmsinsddn aC1HaetR but
rat her either are.liqui i i1 0} 59

bref or Bty oAb A BT 03 MIRERHDAUI G b alhennlly o
any type20%nlssiesy arfltoti ons that contain SDC/citric acid are described
in PCT publication W2006/ 029%13 %I SO Ltncor orated herein ?%/{ re%erence.
However, [OAEHe Thewsar s 1By ed franihg pesmimedarerus S iedat Risteiphld gy dreese

sol ut | Ocﬂ‘?in fy f&% SOILEbE uhGdr YacutiiEe REGRE RbliAMEIH d Qe FafP ORRE HdESs Rt hods
of preparifg ese conpositions or simlar conpositions using the anhydrous
CONposi feinoRingeratadrom an pPRrdBiiate 1S DK mtrieadid s lneort may else basmplirysdssuch as

conposition or a fornulation containing it ultimately.cones i t ith
an aquefgeus rﬁl\‘}YlF‘%’WtC!ry‘inﬁ’ ?ﬂ‘ﬁg"rr rapior ngﬁf?%lﬁg _,rer_f‘?vag 8}e‘ B g ?Oqsgoggfélw%gén ,
however g thhgn Ry LU QREIE $DTLiRieIadidcRmpositibh @ndtHeargledyed w t hout
reconstituting it first into an aqueous solution.




[0016] In exenplary, but non-limting applications, the anhydrous
conposition is included in various coatings and construction material s,
such as paprosl/ae9set her coatings or nmaterials enpl oyed troTaseGOUSEI sol i d
conmponents such as countertop materials including Form ca(r) and high
pressure |am nates, drywall, plaster and tile. The use of this material in
drywal | is especially inportant to prevent the formation of nold. The
anhydr ougo¢RPPa¢ AiRArd8YoRps4tich fn@? bk Ynibed wseshiiablegactkagiing foptmlicatie. such
as paper, cardboard, StyrofoaniM astics and the like. It | so be
used i PARyzIl- tesopneedsmansriond aperasal n&@ﬂd i oRAem Y be SEPH fia By P

i ncl udin nthetlc n e nature
of theP 3%5? CETIOE® (ﬂg ék%hb%r %n%kg;ﬁ@%&ﬁ% Eggrou gﬁpgé?tlon in
the finhshed upsr ﬁshasdamwel, ’che\pafty:l@\maty 1&: mtﬂeramgagéma b,ﬁ()@tbmut 0. 5% by wei ght
to about 50% by we |call§‘1 2% by MBI% The. anh drous .conposi tion
may be |H@%Fﬂor%ﬁ%@“*ﬂ”@h@“ﬁﬁﬁﬁ? E@D@é“@?at B dest: Viry ¥hfe, by
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2011/ 0195{6&H]ZT7‘N182@@%Gﬂ%ﬁsﬁilaftuonsi’mefemmtocfbrrpuihgrmrtbatmffePtmvetlihexqé@dﬁtalwuvaé@es

pressed into fiherboard. The [é%C|tr5 id a Gonp |taon IS
conpat i“BI@ONFR HVIZISRP e Qfé??té’ﬂg %P &F %f 3) gﬁﬁ 4 esrS’t QR |

under stang4uIBeRE, 166brs naﬁfartﬁé) [iRE fhat Fdve sﬁ@gim&l am@umtef)f fafet M@ﬂ riithengicher

non- aqueous systens. [0018] The dried SDC/citric acid conposition, of t he

i nvent iaonliqed doreoilates,uvhdreintnibenere thaad-1 2% piefaiab neamareyhat hede by weight is

I d
Gevi coara@uniso EPRBRaRER b Bl rufitnGRE 1 i B PRREIDC AT

al so bejedirlRath PCARRbi€dichoVBRO06I62928S paviiatdryoratee hefein eafferantenddowever,
i nternal wounds or subcutaneous infections are a thref %ﬁe dry. iﬁ{YC|tr|c
aci d cahespdoronasions aramreprrediireniy fomp e a@H&?%ﬁeB@P% CPRitriggridy

powder s Ip’(S? antdm%en%on alfs% 1n<§'ﬁd@eesr QQ&TS% %;ahﬁ }§esé @&Jn 1%}0& RinQta €Smpositions

anti-c Fervescin Anhydr ous
SDC/CIhﬁh@t&emﬂnﬁﬁﬂﬁan@bﬁﬁsnpbm@he |nvent|0n are al so usef ul dlrectly in
water treatnent by integrating themwith filter nedia nd enp ed..in

Sol i d forlA01S] I;asqnemnw@w he gy s g mPaYitigR il @ LAMP8 CARE Uy o al so

usef ul tnmgtg%t e gllﬁ Cor iR Vﬁfhozgl e%ﬁ%&ﬁsrkﬁ}wﬁbﬁrﬁ@ﬁt A ARG BPpliddhiose H@dd‘é@hb@ MW t h

other drie S such i zers and herbi ci des and pesti ci des.

[ 0020] eAcincase) iawdvenghd arfhydmils Sh¢tcirpeid eonapsitisinl ivwmploxat pdthewls SDC

conmbi ned wi th an t abl e subst te to provide antimcrobial protection
in conﬁ%?%?%?mﬁgggg g@gm‘ﬁP§§F5@élﬁﬂd fibergl ass materials (FRP systens)

Voven an@toﬂmwﬁi@&n{;ﬁﬁp 5% noR1SABhE aﬁﬂl@ahmrgﬁ@hﬁydrf)ué asmesitinds mehakdt hi c
strand Pol ymers Vinyls Pai nt : protective coating systens - single and

mul ti - paveasiows. qpatings qodevesituciion chafasiagh §iygel s pRuseor other coatings or materials

employed to construct solid components such as countertop materials including Formica® and
high pressure laminates, drywall, plaster and tile. The use of this material in drywall is
especially important to prevent the formation of mold. The anhydrous composition may also
directly be used in packaging materials such as paper, cardboard, Styrofoam™, plastics and the
like. It may also be used in caulks and sealants as well as in woven and non-woven fabrics
including synthetic and natural fabrics.

[0017] Depending on the nature of the application, the weight percentage of the anhydrous
composition in the finished product will vary over a wide range from about 0.5% by weight to
about 50% by weight, typically 1-2% by weight. The anhydrous composition may be
incorporated in the manufacture of the product, for example, by mixing the composition directly

into paint or varnish or by including it in a preparation of monomers to be polymerized in the



Architectural finishes, i.e.: Formcac)/countertop nmaterials and other high
pressure | am nates Caul ks and conform ng seal ants Hardeni ng Foans,

t her nof orwedoandegsat al yzed Paper/cardboard packagi ng anecatusendamisseoat i ngs
Construction materials: cenmentitious coatings, drywall and drywall
finishing conpounds, plaster, tile and tile grouts WO

2011/ 019951PCT/ US2010/ 045369 Anhydrous SDC for nedi cal and pharnaceuti cal

appl i cgti9Nsn of GBRRRES Withd AR REObieSsR d dSodibeideidi HierRIi@Ritdatdiat i n
agent Conbi ned %??ﬁ%anpi-cl%?ting‘aggnts to p?ovide anti-infectj&e .g
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dustin ent for .pre and post .surgical.. Lokl
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g

act i veof ardicekeidphapmacessral @ppldsationpindrag 5ol Pyrag todpdagngand

medical devices, such as catheters or surgical tools. The dry SDC/citric acid may also be
directly applied to wounds, especially wherein deep wounds, internal wounds or subcutaneous
infections are a threat. The dry SDC/citric acid can be combined with various other
pharmaceuticals in tablets, powders, and the like. Other pharmaceuticals include antibiotics,
anti-clotting agents, and effervescing systems.

[0019] Anhydrous SDC/citric acid compositions of the invention are also useful directly in
water treatment by integrating them with filter media, and employed in solid form in various
contexts such as toilet bowl sanitizers, and are also useful in agriculture for crop-dusting either
alone or in combination with other dried materials such as fertilizers and herbicides and
pesticides.

[0020] A non-limiting list of such uses is as follows:

Anhvdrous SDC combined with an acceptable substrate to provide antimicrobial

protection in commercial processes:

Plastics and fiberglass materials (FRP systems)

Woven and nonwoven fabrics: organic and inorganic; filament and monolithic strand

Polymers

Vinyls

Paint: protective coating systems — single and multi-part, e.g. to prevent mold in drywall

Latex

Architectural finishes, i.e.: Formica®/countertop materials and other high pressure
laminates

Caulks and conforming sealants

Hardening Foams, thermoformed and catalyzed

Paper/cardboard packaging and attendant coatings

Construction materials: cementitious coatings, drywall and drywall finishing compounds,

plaster, tile and tile grouts



Medi cal device coatings Curative / palliative treatment of subcutaneous and
deeper internal infections Water Treatnent: Dry al gaeci de/bactericide
Conbi ned wotzhiveabesn treat ment resins Conbined with filtecTrsdi@ossesi tigate
m crobial growth Introduced into fluid handling systems for biofilm
mtigation Aquaculture Agriculture: Systemic treatment for plant pathogens
utilizing various tine-release nethodol ogi es Surface dusting for plant

pat hogen preyugRbiREAMC fdd tddRal SR phabhaddRded abplicaloys:sani ti zer for pre-and
post-harvest rinse Tabletized unit dosing for process equipnent Unit dose
or nanent al & amuhingd Wﬁbantﬁn@%@r&?&twwg@tﬂ%%ﬂ‘%t@ INEASH! Var ket :

Combined with anti-clotting agents to provide anti-infective properties

Combined with medical powders to be applied as an anti-infective dusting agent for pre
and post surgical procedures or trauma wound application

Combines with co-valent dry chemistry for use as a biological warfare decontaminant

Incorporated into a bandage substrate

Tabletized chemistries: effervescing and non-effervescing systems utilizing other actives
and excipients

Gel & semi-solid suppository delivery systems

Medical device coatings

Curative / palliative treatment of subcutaneous and deeper internal infections

Water Treatment:

Dry algaecide/bactericide

Combined with water treatment resins

Combined with filter media to mitigate microbial growth
Introduced into fluid handling systems for biofilm mitigation

Aquaculture

Agriculture:
Systemic treatment for plant pathogens utilizing various time-release methodologies

Surface dusting for plant pathogen prevention/mitigation
Soil pH moderator

Dry sanitizer for pre-and post-harvest rinse

Tabletized unit dosing for process equipment

Unit dose ornamental & cut flower preservative

Commercial Mass Market:

Dry formed tablet / pelletized home fruit and vegetable wash
Tabletized unit dose home hard surface sanitizer
Toilet sanitizer

Unit dose carpet and upholstery sanitizer systems

[0021] The following examples are offered to illustrate but not to limit the invention.
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Dry fornmed tablet / pelletized honme fruit and vegetabl e wash Tabl etized
unit dose honme hard surface sanitizer Toilet sanitizer Unit dose carpet and
uphol st eryozanitipeser systens [0021] The fol |l owi ng exanplPes/use@ooisey ed to
illustrate but not tolimt the invention. 5 W)

2011/ 019951PCT/ US2010/ 045369 Exanple 1 Preparation of Antim crobial

Drywal | [0022] Antimcrobial drywall is prepared by incorporating silver
di hydrogen citrate (SDC) in the gypgusmpRile, in or on the paper covering,
or in both the gypsum core and paper covering of drywall. The

SDC- cont ai ni ng drywal | resiPstparation of AaiinticrebiahPeywiles, in particul ar fungi
when conpared to standard drywal | . [ 0023] Antim crobial drywall ,

cont ai ni GORPCAntimiidrebiglydrgwail doprepdred by eparpedting sdudi dily dsegandignE($1CH

slurry containi wder , , ;
cont r ol AfcERgeR et Mo gt cotrecr BRPCIBE Rt & Ard BT o iFhe,

m cr obeg. 4 1g1. r'@%‘%ﬁ@f&)nﬁ MySallrEYsté Ere TGN STEIGrobes, We partitwer gt s of

craft paper sto referred to"as the front and back paper facings. The
paper witen dohgpasidue standardidetwadlen is run through a set of rollers to make it

flat and th, .th d h i )
deoi rod. PUBTaiayieGa S aBSa R S Er o8y Py e bRafish s Rdug. | |
t he papgfid §eelo! I \urry cRtARREEY piin pEWad Rgtednapearpudgtsterdf arttdie str amtroding

back paper facings with a solution of SDC in an appropriate solvent prior
t o dryiaggntsHe apamoynisuafi¢ientAp ?é‘?lh’élefﬁﬁéﬂy?gagmml%mg‘%ﬁpIf}@de%@aﬁt %‘/@a&“?’ng on

? RZ S;ps %hhgﬁﬁf@cg%%ﬁvg?e&qg%rshg&y 6F L98 pBFS URK! RErRARE Ls R FRREAFLEE W th
paper facings. The paper with the slurry in between is run through a set of rollers to make it flat
and smooth, the edges are shaped, and the drywall is cut to the desired size and dried.
[0024] Antimicrobial drywall containing SDC in the paper covering is prepared by spraying
one or both of the front and back paper facings with a solution of SDC in an appropriate solvent
prior to drying the cut drywall. Alternatively, SDC is applied as a coating on one or both sides

of the paper covering before the paper is contacted with the gypsum slurry.

Example 2

Preparation of Antimicrobial Paper

[0025] A slurry of paper forming fibers prepared according to a wet-laid process is mixed
with an aluminum silicate or titanium dioxide filler in a quantity of about 1%-10% parts per
weight of fiber. The mixture is stirred constantly with the addition of starch paste as a sizing
compound. An interfiber binding agent is prepared by adding solid SDC to latex
polyacrylamide or polyvinyl acetate, as a melt or as a solution in a compatible solvent, and
mixing to incorporate the SDC within the polymeric matrix. The binding agent mixture is added
to the pulp material and mixed, and the mixture is poured onto a wire screen, dewatered, pressed

and calendared to obtain a smooth finish.

Example 3

Preparation of Antimicrobial Grout

[0026] Silver dihydrogen citrate (SDC) is admixed with a standard dry grout compound in
an amount sufficient to exhibit efficacy against microbes.
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Preparation of Antim crobial Paper [0025] A slurry of paper formng
fibers prepared according to a wet-laid process is mxed with an al um num
silicate wo2ittapesam di oxide filler in a quantity of abear/uk100953parts per
wei ght of fiber. The m xture is stirred constantly with the addition of
starch paste as a sizing conpound. An interfiber binding agent is prepared
by adding solid SDC to | atex pol yacryl am de or pol yvinyl acetate, as a nelt
or as a ﬂ@dzuﬂ]”?ﬁb Y 2AnBRIRAL k&l wRh Rl ac@dingtXpagagiag inoacpasane ciie SDC
w thin the polyneric matrix. The binding agent mxture is added to the pulp
mat er i antodrdiinehdéeterdundsdontesting: el esSIferepRigingie SmpleH ipestgtspegif/us niger

dewat ered, pr. ed and cal.endare Q0 0 L, ARt dxibsh- 10 EAAIREE 3

Pr epar 5??%51903@%8??1}%%#8@?5? O(;Croélﬁrf) f Santpg%%?q% ?ver %nhéfglr)%get% cit rgf?e ( SDO)
i s admpxeehwid hodveséaddand. dry grout conpound in an anpunt sufficient to
exhi bit efficacy against mcrobes. 6 WO 2011/ 019951PCT/ US2010/ 045369
[0027] The dry adm xture is mxed with water accordi ng to packagi ng
instructions and cast into 1-2 inchggdh@petser rounds for testing. The

SDC- cont ai ni ng sanpl es resist Aspergillus ni %er (haqusehol d bl ack nol d)

rel ative to control sBigparation alcAntigicayralibigh PEsssigeddmivalei nyl at ed househol d
shower conditions. Exanple 4 Preparation of Antimcrobial H gh Pressure

Lani nat e [0028] 0SR8]is $Dixed irtd micrakntinnd neelaoing domiWaiEon, imsludingeeramicnul at i on,

including_.ceranmi c reinforcenent materials and.pi .S 4 nt

suf fi cif %f@r‘f%m‘é&mamrta % ipd%‘Bf/‘_“%d%?‘ﬁ%’Ploﬂ?tcs}@gcéés)m_gg_%%h@éfgfr}naﬁga x'ttj ure is
spread ,QRtMeE ! Bifd mPRREKe ARG §eadldifo HAE-papAt AdRIrRg. Mat SDiCheort@Ey@ps are
pressed together using conventional heating and pressing.equipnent to

pr oducenalarhingHaysrears pressedatnietheraisingtcopyetional hepipoad MRS ISIRIVERIPIAIDI ng
| am nat e terial resists.the wt h of m crobes, including bacteria and
fungi , W%ﬁ? ia\péga}}'%reﬁpéedfaml%ag% Fegl\(r?\”?'nat es.

[0029] The SDC-containing laminate material resists the growth of microbes, including

bacteria and fungi, relative to traditional laminates.

Example 5

Preparation of Antimicrobial Coated Catheters

[0030] An antimicrobial coating composition is prepared by admixing finely ground silver
dihydrogen citrate (SDC) with a hexane dispersion of room temperature vulcanized (RTV)
silicone resin. The surface of the catheter to be coated is cleaned, and the article is dip-coated by
immersing in the SDC-containing mixture for several minutes. The catheter is dipped into the
solution 1 to 3 times, until the desired thickness of the coating is achieved. The article is
allowed to dry between coatings and then further dried at elevated temperature.

[0031] The treated catheter resists the growth of undesirable microbes relative to an
untreated control when incubated at 37°C for 24 to 48 hours with inoculum cultures of test
bacteria, such as E. coli (e.g., clinical isolate from UTT).

[0032] All documents cited herein are incorporated by reference in their entirety.



Exanple 5 Preparation of Antimcrobial Coated Catheters [ 0030] An
antim crobial coating conposition is prepared by adm xing finely ground
silver diwgdnogamseitrate (SDC) with a hexane di spersi oRCOUSR@OMU5369
tenperature vul cani zed (RTV) silicone resin. The surface of the catheter to
be coated is cleaned, and the article is dip-coated by imersing in the
SDC-containing m xture for several mnutes. The catheter is dipped into the
solution 1 to 3 tinmes, until the desiglgehst hi ckness of the coating is
achieved. The article is allowed to dry between coatings and then further

dried at el evated tenperature. [0031] The treated catheter resists.the
growt h of uride5| r‘aBIcthogite PEtpacs ar-‘lfj’lhétoir \?@n'taﬁvu‘%i’ﬁs {]ﬂ?lﬁé%ﬁ QI ptfRiFPLial
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bact er | éop es wh%ﬁ% th%é 0581(;%@63“8&[1?111%‘115 gﬁl&l 1 d{ﬁgh%l}’l gﬁr}lﬁﬁﬁgﬁgﬂ}; %%%UVZI |
dOCUWEfaTn’;‘ouﬁt @m a{mﬁy@ﬂons asrapdsitiar ataatieg SO argfedrieacl. i n their entirety. WO
2011/ 019951PCT/ US2010/ 045369 d ai ns 1. Anmethod to prepare a solid
or non-aqueous liquid fornulation with anti m crobial properties which

met hod conpri ses A AéeA-uglidags liguid ak dolidfomiliatiowwhich cantprisescancinitialitipbiet f ect i ve
anount of an anhydrous conposition _containing. SDC and citric acid.

2. A nemagbelouisinhy giore cOPPEBIqnCf f%?q;rﬁ‘llg?m&fna ich conprises an

antim crobial amount of an anhydrous conposition of SDC and citric acid.

3. The fornulation of claim2 wherein the citric acid.in said anhydr.qQus
conposi ti on 3.s i Mhedbmmulatiereefclam 3 whergpche citric acid an sajghanky, cha{npaﬂtl@?
claim 3 whergin the acidis in at least 5 fold nolar excess of the
SDC. 1S I MO EYGTRs ?fglrl%néjpgjtl on of claim2 wherein said anhydrous
conposition is in the formof mcroparticles.

4. The formulation of claim 3 wherein the citric acid is in at least S fold molar

excess of the SDC.

5. The formulation of claim 2 wherein said anhydrous composition is in the form of
microparticles.
6. The formulation of claim 5 wherein the microparticles have average

diameters of 2-500 p.

7. The formulation of claim 2 wherein the percentage by weight of said anhydrous

citric acid/SDC composition is 0.5-5% by weight.

8. The formulation of claim 2 wherein said non-aqueous composition is a paint, a

varnish, construction material, a solid polymer or a paper product.
9. The formulation of claim 2 wherein the construction material is drywall.

10. A method to provide antimicrobial protection to a surface or to a formulation,
which method comprises applying to said surface or including in said formulation in
antimicrobially effective amount of an anhydrous composition of silver dihydrogen citrate

(SDC) and citric acid.



6. The formulation of claim5 wherein the mcroparticles have average

di aneters of 2-5001.t. 7. The formulation of claim2 wherein the
per cent ageolyivabght of sai d anhydrous citric aci d/ SDC ecwps30mioessed s
0. 5-5% by wei ght . 8. The fornulation of claim?2 wherein said
non- aqueous conposition is a paint, a varnish, construction material, a
solid polynmer or a paper product. 9. The fornulation of claim?2

wher ei n t he 1gonstidGhdigsy sRdaR Bl whéreti¥aitdic acid in saidléhhyérowetbmgdodidorpisovi de
antimcrobial protection to a surface or to a fornulation, which nethod
conpr i seswoégppkedsngl the Ui-d surface or including in said fornulation in
antimcrobially effective anount of an anhydrous conposition of silver

di hydrogen citrate (SDC) and citric acid. WD 2011/ 019951PCT/ US2010/ 045369
11. The met HAd ofThelnadthodlef ahiar B whemin the eitiicacié isdnishleas)iSdfoldimg @F xesss
conposi tion,is in nolar excess of the SDC. 12. The method of claim
11 mheﬁéﬁmggmé'citric acidis in at least 5 fold nolar excess of the SDC
13. The method of claim 10 wherein said anhydrous conposition is in the

f foni | 14 Th hod . of ¢l ai m 13 wherei
i cropar ] ol'86. neVE RERseeiPLare oA gty CombaRdch RIFUR A IE

provi de,RpfohMickobi al protection to an environnment, which method conprises
applying to said environment an antimcrobially effective anmount of an
anhydr ous conposition of silver dihydrogen citrate (SDC) and citric acid or

a solid or non-acqyRQpshdd Sitiifnf 0T WMERI @O nfifiep&atles have averak6. The method of
claim15 wherein the citric acid in said anhydrous conposition or

f or mul aliameteis®f 2rb0pd. ar excess of the SDC. 17. The nethod of claim
16 wherein the citric acidis in at least 5 fold nolar excess of the SDC.

15. A method to provide antimicrobial protection to an environment, which method
comprises applying to said environment an antimicrobially effective amount of an anhydrous
composition of silver dihydrogen citrate (SDC) and citric acid or a solid or non-aqueous liquid

formulation thereof.

16.  The method of claim 15 wherein the citric acid in said anhydrous composition or

formulation is in molar excess of the SDC.

17.  The method of claim 16 wherein the citric acid is in at least 5 fold molar excess
of the SDC.

18.  The method of claim 15 wherein said anhydrous composition is in the form of
microparticles.

19. The method of claim 18 wherein the microparticles have average

diameters of 2-500 p.

20. A method to prepare an emulsion or lotion which method comprises providing
non-aqueous components of said lotion or emulsion or said lotion or emulsion itself with an
antimicrobially effective amount of an anhydrous composition of silver dihydrogen citrate

(SDC) and citric acid.



18. The met hod of claim 15 wherein said anhydrous conposition is in the
formof mcroparticles. 19. The nmethod of claim 18 wherein the

m cr opar twol2esl/higese aver age di aneters of 2-500 11. PCTAB201v0nB6%0d t O
prepare an enul sion or |otion which nethod conprises providi ng non-aqgueous
conponents of said lotion or enulsion or said lotion or enmulsion itself
wth an antimcrobially effective anount of an anhydrous conposition of

si | ver di hydeogen Tok tealicdl (fSRh 2n@hébinlthecied 4bid in¥Xd anhydrous composition is
2011/ 019951PCT/ USZOl /045369 21. The nethod of claim 20 erein the
citric deialarfxeess of @AMPSrous conposition is in nmolar excess of the SDC.
22. The nethod of claim 21 wherein the citric acidis in at least 5 fold
nol ar excess _of the SDC 23. The nethod of claim 20 wherein said
anhydr ous coRposi themmethodiaf clain Xl ovlmrein thd Girispaid isch eleast 5 fold m@dr exthe

met hod gfel@idn 23 wherein the mcroparticles have average di ameters of
2-500[ 1.

23. The method of claim 20 wherein said anhydrous composition is in the form of
microparticles.
24.  The method of claim 23 wherein the microparticles have average

diameters of 2-500 p.
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