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Silver Based Compositions; and Methods for Making and Using the Same
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ater mixtures (sometimes 5 referred to as silver nanoparticles
dispersed in water), and more particularly to novel compositions and/or
morphologies of silver/water mixtures, silver hydrogels, novel silver
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[5] There may be many reasons why administering silver suspendad in solution
would enhance an individual's health. It is possible that such a solution operates to
inhibit the growth of bacteria, viruses, and other unwanted organisms, as well as
eradicating such existing bacteria, viruses, and other organisms. It is also possible
that a silver composition can have anti-inflammatory effects, sufficient to reduce, for
example, swelling, bum complications and certain symptoms of asthma,

i8] A first embodiment of the present invention describes the use of a silver
cemposition in water fo treat certain human (or, for example, certain animal)
ailments. One embodiment of the invention comprises a silver composition
comprising nanoparticles of silver {e.g., a majority of which are 10-50 nanometers in

diameter) and which, in a preferred embodiment, may comprise an interior of metallic



diameter) and which, in a preferred embodiment, may comprise an interior
of metallic 1 silver and an exterior coating or portion different from said
interior (e.g,, a coating of ionic silver, one or more silver oxide coating(s),
(e.g., different compositions and/or different phases, etc.) which particles
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PropERP&oN afflicted with the disease, [8] The present disclosure is generally
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infections, wherein said medicament is to be administerad to a person afflicted with the
disease.

[8] The present disclosure is generally directed to the use of silver, at a level of 5 to
40 ppm in water (but in some cases iess than 5 ppmy}, to kil or o disabie
microorganisms (including cartain viruses) which are hazardous to human beings
and/or animals or other living organisms. Further, the present disclosure is specifically
directed to compositions comprising silver nanoparticles, said pariicles, in a prefered
embodiment, comprising, for example, an interior of elemental silver and an exterior
coating or partial coating or layer of, for example, one or more silver oxide(s) (e.g.,
tonic siiver oxide, silver oxides such as Ag,0, AgO, Ag.Qy, efc.), said coatings of
oxide being in various phase states (e.g., Ag.0 being monociihic and/or tetragonal)
and water, wherein the silver particles are placed in suspension (e.g., colicidal
suspension) in the water at a level of 5-40 ppm total. One discloéed embodiment
comprises silver nanoparticles (from this point forward in the specification, it
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embodiment, comprising, for example, an Interior of elemental silver and
an exterior coating or partial coating or layer of, for example, one or more
silver oxide(s) (e.qg., ionic silver oxide, silver oxides such as Ag20, AgO,
Ag404i etc.), said coatings of oxide being in various phase states (e.g.,
Ag20 being monoclinic and/or tetragonal) and water, wherein the silver
snd UG A gl ISR RRIAN IRy nERILIRY SHRERRIO R the water
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composition of silver in water (as well as silver particles extracted as
substantially discrete particles from silver/water mixtures 2a made
according to the disclosure), as well as silver/water mixtures made
according to the teachings of the disclosure and later formed into a gel,
powder, clay or zeolite (as discussed in preferred embodiments later
herein) according to the teachings of this disclosure is/are, for example,
very effective antimicrobial agent (s) and antiviral agent (s) (and in some
cases anti-parasitic as well). This disclosure is also directed to silver
compositions, of 5-40 ppm silver in water and, according to the methods
of using said silver/water compositions disclosed herein, are very effective
as antimicrobial agents by using said compositions as follows: (1)
internally in living organisms; (2) externally on living organisms as well as
externally (or internally) on a variety of surfaces, both hard and porous
(e.g., countertops, food preparation surfaces, food preparation
equipment, hospital surfaces, medical instruments, water lines (metal
and/or plastic), air filtration devices, etc.); and (3) mixing-in silver or silver
water compositions with contaminated water (e.g., waste water treatment,
pond water, contaminated water containers, water lines, etc., which,
preferably, have had
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large solids removed therefrom prior to said mixing-in) to result in a water
purification process. [9] One preferred embodiment is directed to
compositions of silver in water made using a modification of the device
and/or methods described in U.S. Patent No. 6,214,299 (‘Patent'299"),
which is specifically incorporated herein by reference. Further,
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The grlmln essentially provides a sufficient number of conductive
4117 PCT/U52005/047699 partlcles to be present in the
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sufficient voltage/current is achieved in a relatlv amount of time.
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voltadtl @q@g&%%wm%&’a{eﬂt '288 have been modified and improved o

provide the siiver composition of the present invention, which procass is described in
greater detall later hersin. Essentially, the eight-silver/one common electrode davice
as disclosed in Patent 289 nas been modified and scaled to fit a larger (e.g., 75-85
gallon) water chamber. To begin the process of manufacturing z sliveriwater
composition in a 78-85 galion comtainer, approximately 70-75 galions of relatively
high purity waier (2.¢., filiered water, reverse osmosis water, or water that does not
contain any large amounts of potential contaminants, etc.) typically containing less
than 2 ppm total dissolved solids, or even more preferably, less than 1 ppm total
dissolved solids, are placed in the chamber. To this is added, in a preferred
embodiment, approximately five gallons of a silver/water composiion produced in a
prior production run, This "priming” with approximately 5 gallons is helpful, but not
esseniial. The priming essentially provides z sufficient number of conductive sitver
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order of, or approaching approximately ten thousand volts alternating
current (with each set of silver electrodes having an individual voltage
supply) as described in Patent "299. Voltages significantly higher than ten
o a4 43bTts tend to produce a solution that may have sigRTRFEFR005/647699
amounts of ionic silver dissolved therein. The 15 present composition
comprises in excess of 97% metallic silver particles present at 5-40ppm,
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silverfwaier composition requires approximately six days of operation. The rate of the
formatinn of silver particles in the silver/water compositions appears to siow as the
higher concentrations of silver particies are sought. When concentrations of silver in
the silveriwater compositions are desired to be above 50 ppm, they take a relatively
long time to achieve, within the processing parameters disciosed herein, with the
highest concentration achieved to date under a reasanable amount of time being
about 50 ppm. Higher silver particie concentrations are possible, if desired.
However, the efficacy of the lower concentrations of sitver particles against various
pathogens has been so outstanding, that higher concentrations of silver particies
have not been necessary to date.



silver/water compositions to have higher efficacy. Some of the salient
physical property differences (e.g., particle size, composition,
spectroscopy patterns, etc.) of the novel silver/water compositions
disclosed herein are discussed in much greater detail later herein. [14]
The silver/water compositions_disclosed herein are also su ﬁtantially .
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Inventlgrﬂiance, in a synergistic manner, the desirable effects that either material may
exhiblt alone. Specically, in many cases {2.g., antibiotic combinations}, the resuliing
combined effects are synergistic and exceed the individual additive effects of sither
material of substance alone, when combined (e.g., 242=8), Of course, some of the
possible additives will render the novel compositions suitabie only as fopical or
surface treatments due to their potential for intemal toxicity in biological organisms
{e.g., humans or animals). The amount of additive required may vary depending on
many circumstances including the particular affiiction (e.g., virus, bacteria, parasite,
etc.) or infection, the amount of other materials present in addition to the additives,
etc. However, the precise amourt of additive required would be within routine



Hydrogen peroxide is available in concentrations of, for example, 30% by
weight (% weight per volume or weight percent) or even higher. Although
the higher concentrations are usable, the preferred concentrations to be
used with the siiverlwater compositions of the present invention appear to
be 30% or lower, and more preferably, fall within the range of about 1 to
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comprising 10 to 40 ppm silver and 0.5-10 ppm disodium EDTA in water
as an ‘éﬁtl%ﬁﬁﬁbﬁi*ﬁ%’&?‘ Ba Bl drasyariedntrray Adbibasbmstwater

disinfeeraprsiidisiiAronreneaiinnsplioro iadisdiithaietebaksnatiaaiptc acid
with thassiiewnatSesiomBositoss oEbaraseni iselo siilth RRVUIENBEmes
lodine, AR b AL ERAN LR BABN 5 VD SRR Lo LRI Browe:
agains Eg ngﬁ ag%ﬂoif_{pat @ens lodine is Commrgrma aV% !me?ﬁln
variout CaNcER Ao B HPL DeintRay (SBBC AP RRTeregbod
conceAFARHIAMBOLOVES 16 tRi§-pPeterearensto aigferably 0.5-5 pom, or even
more preferably about 0.5 ppm) of disodium EDTA is added to, or supplied with, the
silver/water compositions disclosed herein. In this embodiment, it appears as
though the addition of a2 small amount of disodium EDTA enhancss the potency (e.g.,
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compositions disclosed herein. Another preferred embodiment
is the use, and method of use, of compositions comprising 10 to 40 ppm
silver and 0.5-10 ppm disodium EDTA in water as an antimicrobial agent, bactericidal
agent andiviral agent andfor disinfectant.



synergistic combination comprises about 25.50% by volume substitution
of the silver/water mixture replacing the 10% iodine solution. While some
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approximately 70% of these isolates were resistant to ciprofioxacin, in this
embodiment of the invention, the siiveriwater mixtures (whether combined as a fiquid
or dried and added as a solid, thereby forming, for example, a powder, somefimes
referad o herein as "Sidust™), when combined with various antibiotics, showsd
synergtsfn, rather than just additive properties. Checkerboard assays showed that
certain antibiotics when combined with sliveriwater mixtures resulted in the antibiotics
being several fimes more effective than silver alone (e.g., silveriwater mixiures
combined with amikacin ang cefoperazone showed an FIC index of about 0.1875,
compared to the two antibiotics used in combination with each other, which resulted
in an FiC index of 0.625, when both combinations were used against, for example,



method of use, of compositions comprising 10 to 40 ppm silver and
various antibiotics as an antimicrobial agent and/or bactericidal agent
and/or an antiviral agent in treatments referred to as "combination
therapies'. The precise amount (and concentration) of silver/water
mixtures according_to the present invention which can be added to, the
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8 [21)in particular, dean hands are thought to be the single most important
factor in preventing the spread of dangerous germs and antibiotic
resistance in health care settings. Most hygienic hand washes used in
modem day medicines are alcohol based and have several limitations.
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permrtted for use in human foods and is often added to soft drinks as & preservative.
EDTA has also been used in heavy-metal chelating therapy for humans. However,
what has not been considered Is the use of AgEDTA a5 an antimicrobial (2.g., by
itself or in combination with other therapies, such as those disciosed herein). Mass
market applications such as the meat o protein production and processing industry,
soap industry, detergent industry (e.g., personal and household care producis),
agriculiural or farming of crops industry and heath care industry may be well suited
for a powder form of stable silver which may provide many powerfui health or
weliness benefits (e.g., both therapeutic and prophylactic). in particular, AgEDTA is
readily available and is relatively simple to manufaciure, store and transport. This




for a powder form of stable silver which may provide many powerful health
or wellness benefits (e.g., both therapeutic and prophylactic). In
particular, AQEDTA is readily available and is relatively simple to
manufacture, store and transport. This 9 disclosed embodiment
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[251 Any of the metale discussed herein can be held within 2 crystaliine or
amorphous ciathrate of one or more atomic layers of oxygen or oxygen-contathing
molecules. Certain metaliciathrate structures have baen shown to have unexpecied
efficacy. Further, in addition to silver being incorporated into a structure of an oxide
layer (e.g. clays) and networks (e.g. zeolites) siiicates, phosphates, and oxides such
as hydrotaicytes can also be utiized. Siil] further, desirable clays or mica families
that are capable of being utilized with the present embodiments disclosed here (and which are capable of
having different surface charges and/or different distancss between layers) include,
for example, ilites, montmorillonites, chiorites, and vermiculites.
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layer (e.g. clays) and networks (e.g. zeoiites) silicates, phosphates, and
oxides such as hydrotaicytes can also be utilized. S91t further, desirable
clays or mica families that are capable of being utilized with the present
embodiments disclosed here (and which are capable of having different
surface charges and/or different distances between layers) include, for
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1281 In another preferred embodiment combinations of the

aforementionad particies, organic and/or inorganic structures can be uiilized to
posifively affect the heaith and weliness of humans and animals. Specifically, metal
particies, according to the invention, can be used alone, 2s discussed above.
Further, the metal particies can be cormbined with, for exampie, the organic

compounds discussed above (e.g., AGEDTA). Still further, the metal ions disclosed herein
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disclosure. [29] In another preferred embodiment combinations of the
aforementioned patrticles, organic and/or inorganic structures can be
utilized to positively affect the health and wellness of humans and
animals. Specifically, metal particles, according to the invention, can be
used alone, S discussed a e. Further, the metal pa ticles can be
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formed.info varigus h qﬁ% QL @‘%g%ggg}ggﬁﬁggggl LA c?én;%lfed

S|gn|f|can gblYtles? man and/or anima ogens bot vivo and
in vitrGuESEnERly sPagHNRY Sreteih) ngﬂﬁclﬁﬁé%fgﬁ@ VY ARD A

to Killifgmaed into various hydrogel or paste compositions, all of which exhibit significant
abilities 1o kill hurnan and/or animal pathogens beth in vive and in vitro,

[32] Generally, the present invention represents a novel approach fo killing or
disabliing microorganisms which are harardous to human beings and/or animais by
the use of silver nanopariicles in water, at a concentration of 5 to 40 ppm silver; or
active silver particies contained in, for example, AgEDTA, and/or other compounds
discussed herein. Depending upon the application, and/or the additives present, the
siiver/water composkion may be used intemnally or externally. Depending on the
application, the sliver/water composition may also contain various desirabie additives
many of which have not been specifically listed herein, but will become apparent as
having utility to those of ordinary skili in this art.

12



10

15

20

25

30

disabling microorganisms which are hazardous to human beings and/or
animals by the use of silver nanopatrticles in water, at a concentration of 5
to 40 ppm silver, or active silver particles contained in, for example,
KEEBFAT4AHd/or other compounds discussed herein. DepeRETHE VIR
application, and/or the additives present, the sliver/water composition

may be used internally or externally. Depending on the application, the

slivegiypigrieempesiRanBRYCR SHE@RtaIgRE@rious desirable additives
many of which have not been specifically listed herein, but will become

appay=ntragurbavisgndilityeto sheseebersinaniek||btvinisamad2idéns, of
2006/074 11455 FhRaQ02(0di881 LR BRIFFRFRERIGEHIN KE JEdEn

FIGURES [34] Figures 1-6 show TEM photomicrographs taken, at various
magﬁri‘ﬁ%%?léhs, of silver particles formed in silver/water compositions

formeg.accordi the t invention. 5 [35] Figute 7a-7d. sh M
ot e 718 SIS PIER b ER e ARL aE IR e
techritfEE% ATETEP LSRR Y Brva S YersLiRsgonasat hip Rt RN IdHeR 7o
an EBSYE BPR)Sdetiimpetisivel phetcetdekdrkérohothibsiies/watter
compR&itiestioh hreHeresesttimveritan. [36] Figure 8 shows an electron
diffraction pattern taken from a silver particle from 10 the silver/water

compesititguos thengwre serddrtuentitnedq bRigtréabemthid esithreen SEMrom

photqraisiiogiapias WhistsiRaeinge shewnqasia, electron beam damage
to silver particles taken from silver/water compositions of the present

invention F@2t BigunreidOisho WEMPHSM RRpLpRIsgrasi - OEAsREN DRI

electigde HIRLIA oLHGING HFEDIMING HIRCERSAGRAIAINE 10 EDERRE B he
mvenUon.(@QQ{ﬁF&gures 11, 12 and 13 show EDS elemental analyses of the

portid)ﬁgsi PARGS respectively, shown in Figure 10. [40] Figure 14
show, nF?EM tomicr. h of the ti ap.electrode used to .
Lﬁé@tu‘ e ﬁh s?wows gn%ﬁlpgho om:c%og agﬁ CPP anew siver &ectrod% \Pnﬁ{itoon.

man e sllver/water compositions according to the present inve

20 [4}F RGeS BQRPEE ST B & Hie rierral BaRe@s of the portions 1
d2 tively, sh in Fi 14. [42] Fi 17 1 SE

oot TR R AL it ATBP RS SaEb R BheE o S PRTap 1 2nd

electfGEReHY M PIGUFS B 8nd 18b are TEM photomicrographs of

silver particles taken from ) )
[401 Figure 14 shows an SEM photomicrograph of the tip of an electrode used to

manufacture silver/water compositions according to the present invention.

[41] Figures 15 and 16 show EDS elemental analyses of the portions 1 and 2
respectively, shown in Figure 14,

[42] Figure 17 shows a SEM photomicrograph taken at approximatety 3500X of the
used silver electrode tip.

[43} Figures 18a and 18b are TEM photomicrographs of silver particles taken from
GNC Liguid Silver Dietary Supplement (25ppm).

[44] Figures 19a and 19b are TEM photomicrographs of silver particles taken from a
colloidal silver product known as “Silverade”.

{45] Figures 20a and 20b are TEM photomicrographs of silver particles taken from a
colloidal silver product known as Vitamin World Bioorganic Advanced Colloidal
Minerals (3ppm).

13



25 GNC Liquid Silver Dietary Supplement (25ppm). [44] Figures 19a and
19b are TEM photomicrographs of silver particles taken from a colloidal
silver product known as'Silverado”. [45] Figures 20a and 20b are TEM

BRotIHEdYraphs of silver particles taken from a colloidal SHEEUSAEVRT60

known as Vitamin World Bioorganic Advanced Colloidal 30 Minerals
(3ppm). 13 WO 2006/074117 PCTfUS2005/047699 [46] Figure 21 is an
overlayararapas BoR ah BverikiEMRatmisie spRESHNSERALICIE Sty
of whigh-ase. oM slyeLpadiciss Jiom e presentinvention and fhree, of
which ar from s}glver articles taken from commer(:laﬁfy avalaple Conoidar

silvers 1A7] BI§UEE SY8" 2R0Ioh R\ LR FeRaRTERUN P relARls Peliidal silvers.

three ] rrespond to silver/water compositions of the present
invent%!rj:Y % %e%osr?gs%((?ng S %’ “hureha e?fe(ﬂgg %@%@%%Hﬂsi%ea@mﬂ'f@d

5 water BHEROGLG FRG IRFIS BRoHRS Al akrra &neeitisi ainsilsesresponds to
produgtss (483 -igareo28spshtivis deionRaimaites pac tieo correspan tingonercially
inventiveiisbarinadar stempesiiians; and Figure 23b shows three Raman
spectra which correspond to three 10 commercially available colloidal

silver pydiipis: p49]skigurevd B showsanoibredRarnmng SORGRAIM silveriwater

COfre%ﬂ)@Hﬁ%ﬁ@; e 'ﬁ&@x@“ﬁ@a &%4\4@&%&9&%%Eﬂi%%ﬁocloﬁ&%%@%%ree
qpShows,a Ramaﬁy%%%?%&"@ofoﬁ a:?llverlwater composition of the present
S

invention: and Figure 2505 & BESHEN spectra of silver/water, 15

zinc/ [ ’}QEQPWQF%H%?@ itions, [51] Figure 25 s sa .
diag;’;{?é jao IElcj[)tential interactions ir?rgg ig%:edﬁ?%%ilgﬁr%g%ﬂ%rn gb%%%rifglenﬂve
synergy T55 FiGEMP 2R 8R%ws checkerboard titrations and graphs

depictj itive, . synergistic and antagonistic effects in combination
e e S R S P G R A o R
isolatd& G A PPHPsiRRSy RiskEs 2 shineshyse Ramgarspmsnetedver/water,

15 photognafyrescofandtitvieni/vorabinatosisofer MRSA. [55] Figure 29 shows
photographs of antibiotic combinations for E. coli. [56] Figure 30 shows
photobfagHe 5t Zhakrsta e oas T Péuacsmonasd aodSTie dgestdor
31 showsedagsppirgyf "instantaneous™ applied voltage, and instantaneous
silver concentration as a function of process time during the silver/water
Compgfg’zmigigure 26 shows checkerboard titrations and graphs depicting additive,

synergistic and antagonistic effects in combination therapy.

20 [63] Figure 27 shows photographs of the sensitivity of MDR isolates to 10 ppm
silver/water mixtures.

[54] Figure 28 shows photographs of antibiotic combinations for MRSA.
[58] Figure 29 shows photographs of antibiotic combinations for £. coll,
[56] Figure 30 shows photographs of antibiotic combinations for Pseudomonas.

25 [57] Figure 31 shows a graph of “instantaneous” applied voltage, and instantaneous |
stlver concentration as a function of process time during the silver/water combpaosition
formation process.

[58] Figure 32 shows a graph of instantanecus silver concentration as a function of
process time using atomic absorption spectroscopy and electrical conductivity
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formation process. [58] Figure 32 shows a graph of instantaneous silver
concentration as a function of process time using atomic absorption
ectroscopy and electrical conductivity 14 WO 20061074117
&8?%?%12%5/047699 measurement techniques, respectivéfyT/Firg05/047699
Figure also shows silver concentration after 32 hours of production, and
after homogenization. [59] Figure 33 shows a graph of instantaneous
applgshyuplinea teoweatiacespaatesilveicogoetistiomes siviimotioeiition

procgss fime, dUbing dhs.ipveniivensiNeHuRIgsafogomposition formation
process. [60] Figure 34 is a graph showing moisture loss of SILDERM.

161][4559p@@%ﬁssﬁowwbr%wmgan@@mamtake;ma@émﬁawactﬁﬂénd
Flgu 2eRaphaade jl@&%‘ﬁ'&%%@é&%@%’nﬁ&Wé%@n%khé%ﬂ@?ﬁlﬁ@S

manutacture zo-Nobel) against pseudomonas

aeruﬁ%ﬁ'@gﬁﬂﬂﬂ@maui@ F[i‘)"§]ﬁ°’ﬁgure 37 is a photograph showing

antlbacterlal actlvlt of silver chelates (A lMactured by Alpha
Chellﬁ%aFﬁ galr‘I %/ Eatff 531“3?, ?%{S:téﬁg?%ségaé‘l\? % [641 Figure 38 is a

PhotgaraBl shawing ey sk Sl LS. gk, coll (VOR)

[66] 813 a graph showmg the antiviral activity of SILDUST as a
Iuntc%aﬁ‘ ek Lﬁéa@ﬁ%%‘{& Fﬁsh @@hﬁ@m&é‘&éﬁ@d@mwmwaﬁe@m@fl
es showi W [ 0

%@% e %%5%) VA pf’aq‘%% alrL%”Jse [Sortds S BROLHARY.

the t 0es aft ree ours, and thus showing

SrUERIIER0S SN L O BLE B R rans et

dlffl' atterns o m inventive 20 silver/water composit 0%05)

and @Tﬁ@?@?@ﬁ&@(ﬁdr%lﬁﬂ?ﬁa%ﬂ%rﬁ ﬁg&@ﬁgg}, SS%sedm}ﬁe?SE) ez
A 2CO3 Ag20). 169 F h o
A34da41 SRS ae ﬁhﬁl" fl X ure BOURE of SEDGEANGIRQE. col

y5|s of Ag4 4. O Figures 44a and 44b are
SEM{Wﬁlﬁfbphotographs that correspond to inventive 25 kaolinite/silver

mixtures made accordin the resent ln ention. res ¢
45b 858 ENEEDRRPER %S% tPr%E‘BB’H iRG 10" 8%1%%@%0%?3@%%? k
44a Fnceadam trespectively. [72] Figure 46 is an SEM photomlcrograph of a

novel zeolitelsilver mixture made accordln% ? the present in en q
166] Figure 40 is a photograph of a ceniral test plate, stiowing growin ot p adues.

[67] Figure 41 is a photograph of the test plate, showing no plagues after three
hours, and thus showing antibacteriophage activity of SILDUST.

[88] Figure 42 shows four X-ray diffraction patterns of a 200 ppm inventive
silverfwater composition; and four reference X-ray diffraction files superimposed
thereon (i.e., AgO, Ag:CQs, Ag and Ag;0).

168} Figure 43 shows a “TGA” analysis of Ag.Oy4, as well as “DTA" analysis of
Ag404.

[70] Figures 44a and 44b are SEM microphotagraphs that correspond to inventive
kaclinite/silver mixtures made according to the present invention.

[71] Figures 45a and 45b are EDS (EDAX) analyses corresponding to
photomicrographs of 44a and 44b, respectively.

{721 Figure 46 is an SEM photomicrograph of a novel zeolitefsilver mixture made

according to the present invention.
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15 WO 2006/074117 PCTfUS2005/047699 [73] Figure 47 is an EDS
(EDAX) analysis of a zeolite Linde 4A containing silver, substituted

therein, and made according to the present invention. [74] Fé%rre 48a
WRAEL N vis spectra of a 10ppm silver/water solution an %m‘mgg
silver/water solution over a 190nm-400nm wavelength range (both made 5

according to the present invention); and Figure 48b shows a UV-Vis
spectrg ofFieresamsa s a0PIEDAXpE@I} S0 oA z2Bnindargecf#8hing siver
PREERERIR FMBORIMENT 2404 N o0aliiing Rigiergd embodiments

are presented in the following: [77] A composition comprising silver
nanopayticlgs-crUisaly SUsPRR R watetpsko sihereintheiiasalcantent
Of SThGE SR RRIRALP-B0AA A SRl SHBROSILRNJN 2L disRiERe

microorganisms which are hazardous to humans and/or anlmals.cg78%fA
compEEHTRIB B RERESIVENEN A HEIEE EBIRmG YYshErBR R the
watepanghtaeiieteebeal Conterdionsilasgss about 102 ppm, which
composition kills or disables microorganisms which are hazardous to

humdf8 aRarREERRARMESTREA Edmposition comprising silver
nanoparticles, colloidally suspended in water, wherein the total content of
silver 18] ABBS28 RERT R ARSI BB RGP IE B fidapglowing:
m'°r°9g%”é§m%¥¥t¥y&@oan£ & azardous to humans ape/ar %@é@&lgé&f?r%é\er,
comrfo ition cd:’mprlsmg iver nanopaﬂlt,pl%s, colloidally suspended in

wateMharRBrBm o SENE SRR 5 RaEPIS A OER pET FRTRRpSTion kills
compwsisenlddisimpo2@riissbibsmicroarganisnivs niehsaredfiazaiddsas to
humans and/or animals. [81] A hydrogel composition made from a
precur8brsHvepAktiserceawisitorer conapAsisigsshokidetin symerdad in water,
colloigadi:nuppensedntavateiverRensio: e 2qieh, canie sbapsduer kidhe

PrecuysonMaleHal S G LSRR APAMERER PRPURL LA G, mpre or

less), which hydrogel composition kills or disables microorganisms which
alre 25 Az &Pﬁ;ﬁﬂé[ﬁ}@‘@n@f%%@ﬁ?é&%ﬁ%@&a@gfgﬁs?éaﬂéﬂl%ﬂ@a@ﬁin
cleanser, wound healer and/or skin prot nt or skin disinfectant, [82] It
e
nanoBEARSE SO SAVEMR HiEF CHMPRISIRERSdB B4 TRASSIHBISRIN*becify
the material. As the nanoparticles comprising the composition are made

smallBP! ASORRBARESRTRHYASGTS LAV G SrURS AV ASHSREFRL MBETE™
of pamitiesin hedditionistiotolusafbod e fon, ¥hjdhaesiveiion kills or

concesaliemwildreraasewhibreioie:pailicte sizemancirangasnf
particle sizes are important parameters for defining an effective inventive

silverfpmternhydrogel compesition macde from a precursor silver/water composition
compriging silver nanoparticles, colloidally suspended In water, whersin the total
~ content of silver in the pracursor material is, preferably about 3243 ppm (but could be
more or less), which hydroge! composition kills or disables microorganisms which are
hazardous {o the human body and functions as, for example, a skin cleanser, wound

healer andlor skin protectant or skin disinfectant.

[82] lt should be appreciated that specifying the total amount of silver nanoparticles
in a silver/water composition does not completely specify the material. As the
nanoparticles comprising the composition are made smaller, a given concentration of
silver will represent a larger nusmber of patticles. In addition, the total surface area for
a given silver concentration will increase. Therefors, parficle sizes and ranges of
particle sizes are important parameters for defining an effective inventive silver/water

16



16 WO 2006/074117 PCT/US20051047699 composition. Further,
coating(s) such as oxide coatings (e.g., partial or substantially complete)
on said silver particles may also effect the efficacy of the silver/water

- BrI68RANS of the invention, such coatings inherently resufigUftgTHaEs?

10
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processing conditions of the invention. However, similar coatings on silver
particles achieved by 5 other processes (as well as metals other than

SilVeESHSIEIAeZIRGHRGPRRHINGR)REEN MOMRIS BRI B3, (BIRTIDAHTM Snelisi ety
Or m ?Hé?% thereol &g, '§:‘Rc‘?&r}¥1€’§r8@%€e%§m% H‘ﬁ@a\é{)t@%@‘ﬁ\fé}%% and

SO t is Invention. Accordin whenever silver s referred to

hereﬁ‘?‘fﬂ?@ﬁ]@@%‘? \}E?u&%”Bﬁ‘i‘e?g"('}f‘i‘??é'%fé?ﬁﬁfﬁx“ﬁyrﬁ%%%f% ey sreraiy
shoutendisendef demisiistion. adowemsitivgpomsiiesefticioy, rddistandieipeesd by

the parbcmacesBdisiagitat eandiians: (0:g.civResilin patiegessénvalves).
[83] Adyrthel-alasighRmMbd MRS IS RaYQf me%ﬁ%vgﬁ&ssmgﬁpmed as

compositions, hereln more than 50% of the silver ngpé)artlcles ave a

maxi W%WW |6'ﬁtfaes%ndtﬁ3un d’itgl it o'?ﬁ%?eé *u“?ﬂ‘?@?\(’:%gé’ %rf's
emb#tifihi W§raﬁﬁlﬁf‘ﬁﬁe°éb?5\?é'fo@§%rﬁb§H‘@@#ﬁﬁb’%ﬁ%ﬁ@ta‘f@?ﬂ#w&ef@m
moresithain 75botthedsitve pnaxidigint clesibavdiaznadepenirdi prehsipaticular

less yiBRRiIkELRdRisORg s dfe LA -laesupf embodiments is any

of the above-described compositions, wherein more than 90% of the
silvefsapropAKEE s havend samd Ak INAINEenR apdesBetbaind Dpositions,

IOrQRIEI5T520 ) o AR 1S 4 SRS S ANAY s s

abov descrlbed compositions, wherein more than 75% of the silver
nanogg'?tpc?eg AR rsnlmum dimension greater than 0. 005

mle\'ie e&?l‘ PLSJAEaASS":%[fIheLCCEIan?ESﬂ flgglnbogm]e rlhg\llesg% com S!'[lOI’!S
abo escribed compositions, wherein moret ver

anoptildRRED ﬁﬁ(ﬁﬂﬂﬂﬁﬁ&{ﬁﬁ@ﬁ%ﬁ’aﬁm%ﬁ?@%ﬁ@rfﬁﬁéﬁ%@@%m less
mmrcﬂvﬁeté%famctﬂ@sstﬂmn 0.040 micrometers. [88] A further class of
embodiments is any of the above-described compositions, wherein the
silveF&ihAoiabEE [Rse shaprodimstisdavey ohthreaberedrmemedsampositions,
metalliereixicatothstaEd AgiR)Fiveancorpictentak poriaimiine troénsine lads
least@nen 60atingRdsilver in an ionic oxidation selected from the group
consisting of Ag(l), 30 Ag(ll), and Ag(lll), with a coating of AgO, Ag20,
and/sp@dGHhaeingsrBoshiik@iyeRiasany onrat Jeass-acpeibiancom{dkitions,
Subswauweqnaw?sm%ﬁﬁécswﬁ;aﬁeﬁsm&%%lré\,tygtmrﬁlﬁﬁﬁ;mfens.on

embodimenis is ove-described compositions,
greater than anri% mlcromgte P

[87] A further class of embodiments is any of the above-described compaositions,
wherein more than 90% of the silver nanoparticies have a minimum dimension

greater than 0.005 micrometers and less than 0,040 micrometers.

{88} A further class of embodiments is any of the above-described compositions,
wherein the silver nanoparticles comprise both silver In the zero-valent, that is,
metallic, oxidation state (Ag(0}) in a core or ceniral portion thereof, and at least one
coating of silver in an lonic oxidation selected from the group consisting of Ag{l),
Ag(ll), and Ag{ill}, with a coating of AgQ, Ag.0, and/or Ag.Q4 being most likely
present on at least a portion of (or substantially all of) the metallic silver core,

[89] A further class of embodiments is any of the above-described compositions,
wherein the silver particies comprise both silver in the zero-valent, that is metallic,
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wherein the silver particles comprise both silver in the zero-valent, that is
metallic, 17 WO 2006/074117 PCT/US2005/047699 oxidation state
%Arga%%) and a coating of silver oxide with the stoichiometry AgO or Ag20
it hown stoichiometry, which is stable under the pF§cégg2003/047699
conditions used to make the Ag20 novel silver/water compositions of the
invention. [90) Further experimental evidence shows that silver oxide
Coatiﬁgﬁai{tl?teéﬁ@bb@'?oﬂ%réi @Qa% a inast adpeviienef shaparigies el te

bre (%‘fﬁ“’reé‘rtb LIS AR tcR%Fﬁ' xm\ % gtgg]tgtnf  BORIEss conations

Ag4 atis s ver OXI e In a nidlecu IS materlal two of the
S|Iver“éf’8rt?§1?ﬂk$yub°epi9?91'e°1@ Steeeel R?&"“}Rﬁﬁ'ﬁ@rﬁt% SR &V RAi8 silver
molecule be in. the (g5|h ver | ; rtherdgrédetr cert% ntl
condﬁ%%‘gﬁt%reé%?{@gnﬁees\’én i1 the 2> %’sﬁ\?e\t' T)O)S(!tateo?es%?tln Tih &
least PREHTENILONGSEATH W%t%mﬁﬁwﬁgi@eﬂﬁ%?@t@aﬁmayﬁﬂté‘%ﬂt|y
resulptncinitinetprocessity cangitohs.OfHisinyetton! @xide. theseclecule of
condifisfErater 3t RadinspuRehiheacleciredeimater ilRifacmnant sy

e e IR e St e e N A

of the invention. The exact composition of the coatings 1as been difficult

to defiiRessistsante ES?SE?WéH?aa Jqaitgr Hh%‘%%é’ﬁsﬂ%\%?eﬁ P81
charastetiizatidricestontaterferdiesq 9ajtinde ithercatbissolt Eb Swinieprssing
is the.gaambinasiaRah@nicafEhe, akeveieserbesitverwatebund the

emboge@?g&%%%géﬂyew %8%%%@% f?nlf%\ﬂaaln? el W}%‘Qhre%bacy of the

ydrogen peroxide in the naI roduct A further class o
emboﬂh‘ﬁé) el ﬂ@%%?ﬂ%‘?r?éﬂt?h’%? R oﬂ’ﬁ PO TRTES mﬁ?}é%m%oaﬁngs has

silverhparetfisHbtsirientssiniiandotrmetreng detalbyebesorsddeghihe
in thediaalcpriestitet sfBRjrAdturthesiclass of embodiments is the

combination of any of the above-described silverlwater embodiments with
about{sQ- 23961y datsniestbdtrtiois lexosbipaindohenioeitie pbplaciagpribed
abouts3RspRSe S HRBHHYRE Wakaty iRbgar gdidkite, finalidRipotacie S A

furthe;l d}l‘agg%[g 3@91% r}teat%ltghe,&omblnatlon of any of the

above-desctri water embodiments with various commercially
availaglg %rtumveeéw&%m@tquémgtt@rwmmmeref@trasr)tte £85WtdBscribed
Sy”erg‘ls“ﬁa”téeffec“ i dstﬁ% hon g anies . [9Rl4 égg‘@%césaﬁn%e final

U emboditreniss thecma or using all of the above 30 mentioned
comp®&ifiBits against human or animal pathogens, either: (1) internally,

2) externally or h internally and. exter
(2)e E§3} %. ur?hegstagg tof errt[gedl?n nt% 1sd ti(tae E%m atlngtion of any of the ahove-described

stiveriwater embodiments with about 50-75% by volume substitution of 10%
povidone iodine replacing about 25-50% of the silver/water mixture in the final
product.

[94] A further class of embodiments is the combination of any of the above-described
siiver/water embodiments with various commercially available antibiotics (whether in
* liguid form or powder form) to result in synergistically effective combination therapies.

195] A further class of embodiments is the methods for using all of the above-
mentioned compositions against human or animal pathogens, either: (1) internally,
(2) externally or (3) both internally and externally.

[96] A further class of embodiments includes the use of AGEDTA for human and/or
animal health or weliness.

18



[961 A further class of embodiments includes the use of AQEDTA for
human and/or animal health or wellness. 18 WO 2006/074117
PCT/LTS2005/047699 [97] A further class of embodiments includes the
WELYP G silver agents such as, for example, silver EDDECEKREPIS/047699
curcuminate, silver berberim, and silver tetracycline. [98] A further class

of embodiments includes the use of other metals such as zinc, copper,

- copperialoyshditalaisrol, platinivnanicbhbey sherusixtlresrthizeeafichts such as,
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interehanasgRswihegitverdn AR dhaiE Pa Al @R 88 ine PEAGE I8iIRGy cline.

application methods disclosed herein. For the sake of brevity, silver is
referfegl WrpragiomassIdnagiRindIaNeMaIHE GEobIdihe HREM SIRpdihalc,

the %ﬁeme&aﬁmﬁgyg%ﬁ%ﬁ{%m 8 51%9'&1 Qm&m&é%?l In

anotherrgreferre er%h ,Bllmento he invention, additional sil ver- based 10

inord ARIEHRSEaRY WSS 4R RO 5 ARV ISP AN M@ Oggeg appiication
subsmaitiedr/disdaeqs drshis isstha e of iy Ehaikvines’esrd o sraepmsiently
the presentiwestionhdpasificalystsiyerafeng. oty efdansiidpsesiheesin may
metal) cale pRHQ4ably attached or fixed, for example, between clay
layers and/or within cages in zeolites. Such fixing can occur by controlling

the qegyae ofeder ga@éneéeerﬁlaedsﬂmm lnyerdheshkamed L thezralite
cage né‘,%élx?‘c!' sl Q%t%é‘ﬁ?!% B%‘?S '%Yﬁ{%o‘?ﬁé Ssékz s’i!a‘&: olite

cage. In'this reg ar ver can eatta ed or bonded tl yorre atlvel

looséf)MERé ﬁﬂ?ﬁﬁt‘ﬁﬁdtﬁ’étﬂ%ﬁ%ﬂ gﬁﬁé&ﬂﬂﬁ?ﬁ%ﬁw@é@%ﬁ‘ﬁ%’&ﬁ%‘ﬁ’ﬁﬁa

the pepatifitalitesinecmabeaivee it shtosilsdeanstehepidie growiolelyy atiactieg or
surfapeqfithexaiotagicalyanitanajate enaldp ontion cajssomisiasion sifch fixing

interna), BQ&HPE&%&FMM%QRQEﬂﬁ?@@fefr?é@@mp?&tﬂé%%‘éié BRY, {Relfifye of

prOd%\tS th t%reeq%g%v ‘J edigireé %ng gl%rgrorsiﬁ gabl h%szw t”
as pro UCS a% fe 6‘? e or ase C? S rea eon sur (':gs

like g@%eoﬂ'bﬁﬁé@%%)?'wfﬁéﬁﬁ%fﬁﬁcﬁmewyﬁﬁ%ﬁ‘%lmﬁMn
a crysfahinieoratinopphiousr Gkiiratevelene ardlivatioredoditiepyiersfafteraction

OXYJBEREMYE v AREAHY @g,;segﬂlaqe l§S oC@RalRHe & IR BYRAl, orin an
StrUCIM ?r?ar?f\fr? otgggr cg'mgna ICER O tgﬁ Horllg %Egz %1:]::'(9(%8 8Eu réhlﬁ{é

addltlon to sllver Incorporat e Into or ont (5 a Structure an oxi
layer{8Y B &) 'aH ﬁé’f%’r‘ﬁ%t(@?@.”%EB’Fﬁé‘éﬁdsﬂrE*aﬁEsﬁh%%ﬁ%{?e‘& and
oxidewpravebleashydicaicydedchint alsabidititiy peptStilkbfanthane sdesitaltitcon
clayssairapisaitaqulies H’&@fe&rﬁrgﬁﬁ&kﬂen@fmuﬁiﬁae@wﬁhdhB%@SWm a

nverdondnEbi iR CaRRNIE of SR SITSHEAL BYEACH RAKIES ouer

and/or djfferent 30 d,staréc%s betg\t/ei,e?ag%gs n%:lud r bexam le, |tII| es,
mont‘f‘ﬁB ﬂg'ftﬁtg's Eé?H 8?“ eftam metaire Structuras ave EEN 5 own (4] ave

unexpecied effacacy Further, in addition to silver being incorporated into or onto a
structure of an oxide layer {e.g. clays) and networks (e.g. zeolites) silicates,
phosphates, and oxides such as hydrotalcytes can also be utilized. Stilf further,
desirable clays or mica families that are capable of being utilized with the present

+ invention (and which are capable of having different surface charges and/or different
distances betwaen layers) include, for example, Hlites, montmorillonites, chlorites,
and vermiculites.

{1001 Clays or micas, as well as zeolites, are very desirable as metal{s) ion carriers
for several reasons inciuding many are naturally occurring ot easily derived, the
particles can be maintained in desirable colloidal size range which render them, for

axample, suspendable in liquids (e.g., water) and are typically very biclogicaily
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and vermiculites. [100] Clays or micas, as well as zeolites, are very
desirable as metal(s) ion carriers for several reasons including many are
naturally occurring or easily derived, the particles can be maintained in
WestPAtEddlloidal size range which render them, for 35 exaff{i@$2065/647699
suspendable in liquids (e.g., water) and are typically very biologically 19
WO 2006/074117 PCTfUS2005/047699 friendly (e.g., little or no
sideﬁ@‘ﬁ&ﬁ)e 4 this éegaehmre%@lwe% Rlgerd ofRe @Rsem%c\eatmn or

on a&g;(,q %{?91“% ag@d é UIeix %\thenlecu?etg gré[a tﬁ {j‘ toeio P|1r éiteraE&”

€ Sliver 10 or wi e clat

temperatures

e RS R Al L
very flaldrigstain o asly ivis eiiss 216 1] Btibéitithdorsibedrg metdupt to being
silverdgngdagarporated into a silica gel by diffusing and drying are also
desirable mechanisms for delivering metal ions of the present invention,
[102]1mBan6tidurpre{eited eatdodiivenbot theotpvedionte arslia gtonsdddiising
the LApiRigMeateratarEicles R IanGARLNLINGHARI LRI HCHY BR &2

be uu*\;een to positively affect the health and wellness of humans and
animals, peC|f|caIIy metal particles, according to the invention, can be

used ﬂl&}negn%&iwéeﬂap&x@ad.&uﬁmtzhéhﬁvaa% '&%ﬂ%ﬁ)&e&@%
comblrned er& eée){(Fa pe t é;qanlc com ounas ISCUSSG a ove
(e.g. “REEWTRY SRR ﬁ?e?f%ﬁ%f’rﬁ o '83@%%88%‘%‘%%‘ B tipssdAt

inverResH ek PRect BIn bRka WrrvelhpsitemviyarictompoShesdically, metal
clayspettizes|ibesyrcbigltiLtitt enemietakions: abthepresentisviesitDsbead be
commmrwsf@rheﬁi 59&@&9@%@%%@5@%&9 Tﬁ?@%sﬂgﬁfa%
morganlc molecules clays or,z S Inatuon.or sliver
o e e O o R P Bl g9raing

exanipfge &F?ﬁ%féﬁﬁ&?’étﬁ’t‘?s‘ﬁm%% ERIGINGH BT B FONErSRSBABIFOTEEUEHT&F-o-
delivelaysyseeniteshnStdiduithier, stietal i né toke veverd itoaiffereant bpaxtiarised

of, forexBEIPIR: SiyATgANIRAILE BIITICEHETAPLAXHD RIS EHBWBRRSes (e.g.,
certai. ailelehUl PEANSATIRAGY MR DL BN ol agﬁ%,%g&sa%an

d/or sma Intestine, etc. Furt epen

throu
exan?ago?ﬁ%ua L ERITBH P AR PP BREARAT s well
as vatioeyeeitnedcirepeeivay distiosedosdraiplvendsiag dielvered to different

prodyect{shsan foearanydie o yrfave SBasitidaryRIENBeOESH (igbns, certain

VisCOgihy- c'rShH‘b%rﬁﬁ%FQed%ﬂ%@%@&kﬁhﬁr@&BﬁQl@@lxtoészx‘?ogﬁ'% mﬂﬁqﬁe jarge

relaélveg/t? ?Eahn%EWaf uﬁgse‘{"e'Lﬁth ng% a%’? no%tl?% engcgzga%i\elstgg g?ntt)unt of clay(s)
or zeolite(s) relative to the water (as well as various gelling compounds disclosed
herein) the resultant product(s) can be very liquidy (low viscosity) to very viscous
(high viscosity). In this regard, in general, the more clay or zeolite provided relative
to the water (as well as gelling agent) the more viscaus the final product.

[103] EXAMPLES
[104] FORMATION OF COMPOSITION

[105] Compositions of silver/water can be made according to procedures sef forth in
U.S. Patent No. 6,214,299, the subject matter of which is specifically incorporated by
reference herein.
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[103] EXAMPLES [104] FORMATION OF COMPOSITION 30 [105]
Compositions of silver/water can be made according to procedures set
forth in U.S. Patent No. 6,214,299, the subject matter of which is
W%y ihcorporated by reference herein. 20 WO 2006/8751£7005/047699
PCT/US2005/047699 [106] A preferred method for producing a
composition comprising silver according to this invention utilizes a

ebCUZ%@? MIGALEALSABANS P p%ﬁ&éﬁ‘?gdgéo%%g%ﬂ%ﬁ%ﬁsﬂbesﬂgPéc_QJédin

[107] lacing.at least two silver electrodes in contact with 'a quantity 0
pigh SR A TR 15 FURCI e HEAT R ERE B R P ees
silver BIRE#BYES to thereby separate particles of silver from said silver
electrode in a manner sufficient to cause production of suspended silver
particle& Wit RE W aterasthte sts] f%@%ﬁmﬁn@%yt@rwmass% bigh
produétitl Wtslispended silver particles to 10 thereby disperse the silver
particles into a more uniform concentration within said water such that a
high qti&ftitPhrrrsyRssiReiRpLrerhiNmeaiblia siver dasirdeadelthsiciar
particlespeate berfirod vtetipdrbeatal s[id0jidntotian preterredsofethaddfosuse
produiag 2R TRASHBLRRF SIS VRN Al wsRMBQSitions utilizes an
electrochemical cell and comprises the steps of. 15 [111] (a) establishing
an eleptivalgiegititogrhprigitg @y Rt SouletoRatbRfitstaQnti@aticies to

1oelectri%ﬂ%g%ﬁ@&t@%%mﬁ@mwsmw FeG @00 AReeRReh ORAUGIRR said

electrically conngcted to said current source, wherein said first conductor
o e “gagﬁéé&i*gaﬁ%fﬁ RSP TR P e aipgrcee
least SHEOIIRERD H¥8diseA agePaclemental silver, or alternatively,
zinc, COP er, copper alloys, titanium, 20 platinum and alloys or mixtures
theredf; ffl)léﬁ"esﬁ) IBSIGtAEEieiPDy UL ARETRITEIhERTRE? A tridwater
secongPtprgitiens tiizesoreliasiicatimiwitelbeiidi dicreisistdre (48] ()
operating the current source to supply alternating current simultaneously

to thelfidt dBheRiRbiPheesEE T e B TG Re B IsHHat ASHERedRd a first
increasinguandcisideshcasingsteit s dldedirsthbsndise corich setwideianguinor

alternaiingitandemhieithasely satse v, (rResmeaRatigle S WQsposed
separgie LML e drtale 8%%?18 %@%u%%@%n@%hfg@é?ﬂ%{ RS ARG s

-disposed in suspension within said tluidic resistor;
is made of elemental silver, or alternatively, zing, copper, copper alloys, titanium,

(%]

1

[ 5]

20 platinum and alloys or mixtures thereof;

[112] (b} closing the circuit by placing the first conducter and the second conductor in
communication with a fluidic resistor;

[113] {c) operating the current scurce to supply alternating current simultaneously to
the first conductor and the second conductor such that voltage is increasing and

25 decreasing within the first and second conductors in alternating tandem to thereby
cause silver (or other metal) particles to separate from the first electrode and enter
the fluidic resistor and become disposed in suspension within said fiuidic resistor;
and

[114] (d) selectively adjusting the electrodes by moving them toward the fluidic
30 resistor to compensate for decrease in electrode length due io gradual separation of
silver particles therefrom to thereby prevent arcing from occurring between the
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and [114] (d) selectively adjusting the electrodes by moving them toward
the fluidic 30 resistor to compensate for decrease in electrode length due
to ?gradual separation of silver particles therefrom to thereby é)revent
AY 4t occurring between the 21 WO 2006/074117 7US2005/047699

PCT/US2005/047699 electrodes and said fluidic resistor and to maintain
a desirable current density at the tip of the electrodes. [115) Each water
chagpbes 5k @Rk Wl ihdR adiea s S Ve Faatan corsPeSIHRNE A saRsRow et
sup %HRQ%ISEW(%Q eight transformers (an acceptable transformer for use

the present invention is Franceformer, Part No. 48765) rated for 120

VA% 1 QPUE%%%J&%&%V&%H&%%%&}M@E#QMH i RRSsifeASIas a

transformer pLe era d Wlt farad

(SRS RER BT L OSBRI, Sorgh i Lo P Lee o

trarSRoRr AR ARG ﬁi%‘)eﬁf’rﬁ@eéopnﬁﬁuHatu‘é>§378?>tr?éefi%?fs?%‘?ﬁ€é? it and

capacitoEnlayAbereeineficialtmsarfemilidrass e B aah dramsiproesinablerdferably

otheksid PR arkcH 0. ihgdErans fapnabagsist admbrNE Baihieoy itagerasdr2)
current nea\roé vl%%r%tséé\t eq&w&gmgq [Rﬂﬂ%a\’y'th each other. The degree

to which the voﬁage and currents are in phase with each other is known

as E%}D%@ Ea%watzh%am%@aa%aa st ma;amae@@m bRe

phases match bet

en Volt more power i r

to tHEERAN TS 5"'3 povﬁ’ésr é”fﬁ%;'n etF"F‘n“.%‘éd y mul ‘ﬁyln%g%jg
voltshﬁﬂféfé‘%ﬁb%)’“fi‘i”?]si?ﬁ&?‘taﬁkf |&%WHFP8’%?§%§65W&B€/% de
of, foegxatnpleciaiseaitaligs polyenesparki 81 chastruitechtd piiveiskrighas
eleqﬂ@@%@%@@%e@s&&%s@w@ eaBR igerm i xee: elegiasis, match

macLee from f {s arn %I% g élh%(ﬁ'?qggreg %X%EH?&%WQ%@'&S%Q%M{PMeS {e.d.,

consumable electro from, for exam auge silver wire 20
(. 999@”}%%}'}3‘@!"%d@@ﬁ?ﬁ'ﬁ%@%‘i’@"ﬁi‘?@f’é‘?aﬁﬂ? ﬂg‘ﬁf ?‘ﬂg I in the middle and
the ends tW|st§gE ertlhn double hellx to oI%tal ggxsgrrna Ie v L]r,%glg

and b\}vgiagéﬁ‘ 6?nk‘)"f’na 10 Eac ne ectro e%g?

owe one
tranﬁmramzsy%t@am farﬁkﬁ%\'ﬁl%@“fﬁfeﬁ?%ﬁéﬁbﬁw é) @‘@F@&*{fﬁé&‘é‘v}e
adjusiegrsedhbah thedfsked electradicoarddinegendiectf getevidivbreralater

(6.9 AaAleBPLLH R PAIPE dochiRias RtsHbM esoetmpR] gauge silver wire
00”3%%“6 'e%gadeiécﬁo%é%ba VBN AL ARG WORRLSRENE nas

Sup Iy IS ne e water rises an orms a cone-like structur
e oEBRL A SO BIECRBE T2 CoRB AR Y UREe A R S
the tiversitatierasEacelgibiodomel s poeisd Hyeonraltens&oves) pure, and thus

possesses
[118] As each tank is filled for production, the electrodes are adjusted so that the

fixed electrodes are in good contact with the water {e.g. , at feast 1/3 to Y4 of the
plates are submerged), and the consumable elecirodes are above the water suiface.
When the power supply is energized, the water rises and forms a cone-like shructure
around each consumable electrode. This cone-like structure is known in the
literature as a “Taylor cone”. Initially, the water is very pure, and thus possesses
high electrical resistance. Accordingly, when utilizing, for example, a fixed current,
10,000 volt transformer, the applied voltage across the electrodes can be initially very
high, for example, about 6500-8500 volts, and the consumable electrodes can be 5-
10 mm above the water surface, thereby achieving a desirable voltage and a
desirable current density at the consumable electrodes. This results in a relatively
targe Taylor cone due to the low conductivity of the water relative to the high
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high electrical resistance. Accordingly, when utilizing, for example, a fixed
current, 30 10,000 volt transformer, the applied voltage across the
electrodes can be initially very high, for example, about 6500-8500 volts,
e CaH3umable electrodes can be 5- 10 mm above theRGVAEPSOFETE?
thereby achieving a desirable voltage and a desirable current density at
the consumable electrodes. This results in a relatively large Taylor cone

dueé&%@iﬁwcﬂmsw@eﬁ Eea%sfréﬂ@gweée& [oplie]lure NXI%-partacie
2006/03 }17 PCT/US OrS/ 699 conducti |t%c;] the electbP j %dqsd
Iargg fleld i createaﬁ e e ?Sn%fﬁcgef)né)rvﬁcle Dpro uct 18 Ttnted Rt

parthFé%”éﬂ'ét%ﬁ'{Wé‘iﬁeﬁWFtﬁ@W‘?slﬁﬁ%é’%‘l@éﬁ‘ﬁé@ a"twm@d more silver
air-watenrlesilVer edetiveldesint@ria obtha syt sirate rmiakes doopan dnes diRekl morent

silveyr Radicisidberalagircal, rtﬁ@&?y%ﬂ&ﬁv@ifé@@ maﬁ%ﬁs&%sronuééwgsgm
In afﬂ%&%r%ﬂ?&t ée%r gyrent li mge uregﬂn%e%e&% I|ed vl age will
then d "thn. ? Po¥ exam

drop or decrease as a nctl see ple, Figure 31).
AccBRTRYS: fie avaefeﬁwwrae%@&%@@@gravéhm@oﬁmvaanﬁ
closeraorihersiitagerdif tHrvarboviolheesaimmsle fnpsinivdgnr)tte Xayion cones
above thersigface imaisnpledesas, dhesbayinsreanas WilARAGP 8 dMeeR the

smallgphecause m&%@&%@r dlsfers%epﬁe!@ ;&%ﬂ%‘éﬁ Hvity getgvseme%?&ﬁmue

electro es and a lesser field Is resen In genera

conSifsse aeqec rod ter Sﬁeﬁ(}i‘r" b\PaP&ﬁ%@F%ﬁ?ﬁfapﬂaf }ﬂﬂ}gi’é%lfhe production
appRIPIPEER TBRIRAH ihe!ﬂ?@bﬁWWpr%we@qwm&mﬁﬁwmﬁumcome

geormadiiyc &Eviep tiopghdbefaylosresntiad) ecamenga) altesi guarinpdhisng into
proqag%&ﬁhuﬁ)repamnangam\mmel@pr@&emla@a{élsl%ﬁogm@gr&es%e The

solutlo smal rcpnetsatWAll still i}e sent att ef\ m
pI’OCGSSIr;ae stg ear n gac ur a ?pealr a%r?a? 3 81%??1@6{'% erﬁ?ﬁene'ty
pro %giterwynééngmpe?mxm Uréﬁ;ler%% é’m‘?‘é‘r QJ@&&.@%%%R@&
of si ver in the silver/water solutign is attained, the product can then
SR RS e BBRE | SR TRRdn By BIPB et

very T §ESTur e g e io0erere 508 ilto A eeipadlion Hamdiiy haldks, take
analyzeghbigtedchblemg&injtteditdiehipment. Analysisdisaeriosmed Dyigestion
dlgeﬁuse@sggsm@f;easa%w&m ang Mﬁ@%&%ﬁ&%‘m REGHES MRING:

Im Ana 00 At tlon me er. The
prog"ﬁ&z:derh(fE mIver vsv%lr er co m;l%’??r%%% there (§up e com eea %’ﬂ?osfﬂ

ingréaTehteefishakerhpg ,"5‘@?1%@?%'&‘%?‘?&1‘,35? 8an %@Bbﬁl%s is,
or carrlsdatomisimed fetitpd eftive prasiattoic vnar(ed. aitiendd edipaiiar dried

powgial kuita athasRddilivas dirdizasss delsawbarenaiBredRldr0]

With reference again to Figure 31, what is shown is the real time voltage

drop1znd/silvefceneenisatiorigdatazaswnit roflavo dimereorespordiagrn

a rugd@Lifaneii@entration data as a function of time cofresponding to a run for forming
the inventive silver/water compositions. Clearly, as the run progresses, the voltage
decreases as the silver concentration increases. A corresponding decrease in the
size of the Taylor cones on each consumable electrode is also noticed. The silver
concentration data on this graph should not be taken as quantitative, however, but
representative, due to sampling and mixing issues (e.g., the silverfwater mixture may
not be completely homogenous at any one sampling moment),

1121} Referring now fo Figure 32, what is shown are two plots of silver concentration
for this same run, as well as several additional concentration data points. The gray

line with the squares denoles the instantaneous silver concentration (as determined
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the inventive silver/water compositions. Clearly, as the run progresses, the
voltage decreases as the silver concentration increases. A corresponding
decrease In the size of the Taylor cones on each consumable electrode is
YR HUEEd” The silver 30 concentration data on this graph RhbURFHSPHES?
taken as quantitative, however, but representative, due to sampling and
mixing issues (e.g., the silver/water mixture may not be completely

honB?%ﬁQH§&B%¥%@%%H%%QWHE&M%ERS@%%E@W iakigure

2. ks Showi 2le IO BIars, Gh Slhier Lanseniialion, for s SATE f
as We asesgeeral a(f(ﬂlona concen I’g. Ion data pomtsy ray %%ev
withPifehgralveifRtted ‘Eﬁé"ﬁ%t‘éﬂﬁaﬁe%W@P%%ﬁﬁé%%wi%taﬂem
deteivinec@Brie 20BBTAALTORBTHI B 8GH0M TSP 9albyatad itivice
absprRlianR-sRRCHesseRY:Haned B ha Hvaksampsaiaingd Ry BiRRte In

fro”@e%% QHBuP?Sﬁéﬁ%ﬁyrﬂéﬁ’adiﬁBWaﬁefr'ﬂiﬁat@’t qgn%b é#:{@eé i I%‘E%XEP”

the center and the wall he tan |ne wit

denSREVEIh&AMARRES *&n&&%ﬁ&&%&%&%ﬁaﬂ&%@*Jﬁﬁ%@ﬂhéﬁ@d
by dfpreviciaNyeielivheratbiiaibads meatidiirng aheubfddidelohssisgiinetsrs.
the above-mentioned 60 ml aliquot of liquid. In terms of raw resistivity

datd! ’Eﬁe‘%?éﬁ’fﬁhﬁéﬁi?\(‘i e T%@“fé?@?’%&%ﬁyé%“étﬁﬁﬁi %‘é%?s?ﬂlﬁ?%f”afk IS
aboatihghk Hie-pbin westinatersalmednitast «d the Bleindes thwaskvamto the

run,thRNaessHY GeiHsike B}a&caqrmwtwgmgégy@h@mﬁg off the
Ce”k”}? %ﬁ%%% 2R db%ﬁ%%r*}%%!?‘f’ ‘?rﬁz%mﬁe’?é% Qra%%fﬁte}’% ‘%%t?s to

point 4t the our m |s 10 a'single data point present as a "square”.
Thlé"a'ﬁfﬁ?fﬂﬁﬁf’?fe'ﬁﬁg'?the silver concentration as determlned by atomic

absgqlé’“o“ PR Al g of tpornéy ure%'éag HLieting | gty

bub mlxer contlnueo era |n or anoth ours | omo eniz

mixtir. ‘1‘1*?3]@ﬁ@%ﬁﬂﬁ%l@'ﬁt‘m%‘?ﬁwwqﬂ%@fmﬁ ?ﬁé}iﬁé“ﬁ? 8 fﬂﬁﬁl‘-"ﬂwe
silvefenpitiathe désaray ofdbédbuvhbmogerepusiindistribptbe thugegiichs tive

tan kR%%mH?‘Q@JE@ﬁd? fermedaitiag iR e a6 OF the-PHRNSHIMXEE bath
Op%a? Ng glurin %‘é 06,60 rSFen ocfaﬁh& anﬁ’*ﬁ%ﬂ% dhes mé%tRﬁu% el jag

time after completion of silver a d|t onstot ath eore
bubﬂ?é?’fﬁﬁ?(‘g%%wa%étch up", and homogeneously distribute the silver

instd ineous YUt LA O SR O Lo K ARG Sme

durifgpgsatttgrss ag nelive PRiBRf istilie FOHPERT eTHCH AN HABHEIARGHS-

showsitheapstatitanecushipewer fatiehefih ppowdadod piithtramsfosapely

ThugaHiepaveriasive Jatedout akabosiGGIpaeaspdtaskd to a
maximum of about 0.87 around 6 hours, and decreased to a low of about 0.6 after
about 30 hours. Further, the voltageftime data was mathematically fit to the eguation
y=-2 1333 Ln() + 8.7057, where y corresponds to vollage and x corresponds to fime.
The ppm of silver in water is represented by the "squares” and begins around 1 ppm
and reaches a maximum of about {e.g., dus to the water not being completely pure
after filterting) 11 ppm after about 30 hours.

[125] PHYSICAL CHARACTERIZATION

[126] The analysis of the silver content in the silver compositions of this
mvention may be performed by (acetylene) flare-atomic absorption spectroscopy
(FAAS), inductively coupled plasma (ICP), atomic emission spectroscopy (AES) or
other technigues known to one of ordinary skill in the art {o be sensitive to siiver in
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maximum of about 0.97 around 6 hours, and decreased to a low of about
0.6 after 25 about 30 hours. Further, the voltage/time data was
mathematically fit to the equation y=-2.1333 Ln(x) + 8.7057, where y_
W&?@%ﬁﬁﬂ‘é’m voltage and x corresponds to time. The ppn? ST/§W3¥D{H47699
water is represented by the "squares” and begins around 1 ppm and
reaches a maximum of about (e.g., due to the water not being completely
puretraftepfiteiteobdeppatoaftendgb o i3tk hialesof3Re[diRbl B &iGALare
CHARAG TERIAOHP N ELR): TRe-analysisRbIig e canrtentdashamiver
Com%%cszthtrlé%ggso fathrlnsa I%\é%%&?rra] {ﬂ? rLtl)r%i eﬁ%mﬁgﬁrg}%ﬁe I%poen}' sorption
flame-atomic a%gorp}'ion Spectroscop FE% & , Induc |v¥‘ coupjce%ib P
plas A GRASSS atBIIE RELSROHr et BEpALAS) BP PPt Riques
knovapeciron@if iondieraeysskiihlin 2hefdne witse gdonditve teadihvietdnicdd WO
2006/074117 PCT/US2005/047699 the appropriate concentration range,
If thelFticles!dharosnosiietsposirshaislesaalpesde Rifonalyrasisd (fir
exanppdesr@Dhb nuerodeteirs: prdest)eaMeadgigasly pacednaies assaycaayrilye
obtaigggt RY ¢an e Hasitlaich AN R h AR MG ARSRFRYIBPsBfHGR Rt
This I5RRGRISC, NG sample RICharation tor A1OMICARSITRHON.S civer, o
spec‘t’\fosc_opy lonizes essentlaﬁy &l Of the Silver aIIOW|n&| ST

dete CRBR MY AR ERT B TSIRRHPRSS PR alimsy af fie gigestion
micromeeterss it B fofleferred to use a digestion procedure. The digestion
procedure is not necessarily ideal for silver compositions that may have
beentEnUfactaked 4P srortsiah dovihareuglibthrixgid essheisth eifvgnioniposition to
specigsahatzmny e aacwith Brdurdiviged sitees betid @reonabodathnatios
protedy; feRIglal g@m&e& snhadimental g digagil i
proceé;gﬁ%[é@i%m ags follgév%é: [128] 1. %ﬁﬁ\@ 1%]?@&{7?(1#1‘?0‘? of& }Qﬁ?o??l%g%) s

. retery . - S
mixell oF Shaken silver composition to be analyzed, and place it in a clean

polyca&@pgate @t%%erﬁégreéga%ﬁ&%@&gsg@gda%F@Rl?owé%rggf%ekr{f%%ggf@gﬁ&%

bottle) with a tight fitting lid. A size of 30-100 mlis 15 p
With QSRS SERes B HrBR&r%id 0.1 mi of nitric acid, reagent grade to

the sjlver compasition..i ottle..[130] 3. With the.lid of the bottle tightl
i e B R I e heaiehercanmsia )
aboutegBER YO ARF R ERISERATYEP & it S v idasited Ui e
the sivEicidis sotigmlvidiessbatalissnstntarseetiqi3Mdtantadkawsthe
resulting mixture to cool to room temperature with the lid in
[131] 4.  Allow the resulting mixturs to cool to room temperature with the lid in
place, Shake the bottle thoroughly. This digestion procedure also dissolves any

silver oxide surface layer that may be present on the silver particles.

[132] 8. Utilize atomic absorption speciroscopy, ICP/AES, or equivalent means to
analyze the siiver content of the silver mixture. Preferably, one wiil utiiize a freshly
prepared standard or standards, preferably prepared according the equipment
manufacturer’s instructions, with appropriate dilution as needed.

[133] 6. When reporting results, one must take into account ail dilutions during
preparation, including the 1% dilution caused by addition of the nitric acid.

[134) The silver concentration of the siiver/water compositions of the present
invention corresponding to the data in Figures 31, 32, 33, etc., was determined using
a Perkin Elmer AAnalyst 300 atomic absorption (AA} spectrometer. Samples of the
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place. Shake the bottle thoroughly. This digestion procedure also

dissolves any silver oxide surface layer that may be present on the silver
particles. [132] 5. Utilize atomic absorption spectroscopy, ICP/AES, or
WHAVSEH Feans to 25 analyze the silver content of the silVEAHR{GF47699
Preferably, one will utilize a freshly prepared standard or standards,
preferably prepared according the equipment manufacturer's instructions,

with QDPERRY GlRANAEPELRD R RAS Creld 3REELWALD ERRAFIRG fRRElS0Ne

must teask(rebl éo account all dilutions during preparation, including the 1%
dllutlon causeé)%y addition of the nitric acid. 30 [134] The silver
conCﬁggﬁa,yglqc ithe silver/water compositions of the present invention

corresponding to the data in Figures 31, 32, 33, etc., was determined

using: FPATKPRITERAATINGLI00 8jOmiCRRSSPIONAANRRERY BRRIET

e e O o o e e MRt
silver, ater compositions Were d accor 0]

desc?B%B“&t?é@ié“Fﬂ%@W?ﬁﬂﬁﬁé‘ﬁB’@] Wpéﬂ?ﬁ?m@rdﬁﬁ?%g%WQmemml
systenmgonsisteoivaihgree Hicigtecidoe se tHzisyisteimatstinpiicd nbgersalfrhe

GemdipchehulizenaR80&nianicRBERIRLRRGPESHONBIRN I MBfRHECsing
Systemarwc%%mamgm g ARPSaRRD 5%%'%%%9 ﬁb ébaensg%fg@e&m

compounds, providing free ana yte ‘atoms so that atomic absorp

occuf‘s Qf%%”%‘béréﬁ%‘ﬁ?e%%rf‘?ﬁéé%&r@é%ﬁé%ﬁ%%?@?ﬂ?gﬁﬁﬁ%8¥6@8 %*PQ‘C
specHrevirnBlidagihnusiels- a hollow cathode lamp as the primary light
source, a monochromator and a detector. 10 A deuterium arc lamp

corred B NSRRI PO 6 AL dREEN S IRMHBR SRt 28 ecies in the
atomIBIOERNVISTERANPUNSIF IORPHY SICAL/CHEMICAL FORM OF
SILVER and SILVER/WATER COMPOSITIONS [138] A. Introduction 15
[139]I®8amplé dntegesiipsbsition, nominally containing 22 ppm silver in

water, was an E)?/zed by time-of-flight secondary ion mass spectrometry

(TOF’-’@?M@??H‘ R PLE BRABIFRIrOTHRAHY (PR RiTNgetZi RS B R Baiab i as
The eonhssion ishelifibet bedindbthien silver epedteraatgi[VOF(OMEN&t mder to

metadligesihier e #at ShRreniha M RERR0aHBGoMISEAS BB 24T Rane
Com%ﬂw%s@é 49K, gg%}& ﬁaﬁﬂ"ﬁ%&h‘ﬁc@ﬁ ) %9%@’1\%:%95@% o ec%a lniq

above sl ver OXI IS usua a stoichiometric combination o ver
and é’(l’('/‘é‘? f‘f ﬂv)average a composmon of, for example, silver (I1} oxide (AgQ). A

mentioned above silver (Il) oxide is usually a stoichiometric combination of silver (1)
and siiver (1il).

{1401 B. Experimental Procedure

1411 A few drops of the 22 ppm inventive sliver composition were evaporated to
dryness on a silicon substrate at ambient temperature. The residue was analyzed by
TOF-8IMS, and is denoted as the sample. A reference siiver (ll) oxide (AgO) material
wass analyzed by placing a few particles of the reference powder as received from the
vendor on a silicon substrate, and is denoted as the reference.

[142] The Time-of-Flight Secondary lon Mass Spectrometry technique (TOF-SIMS) is
based on the principle of bombarding a solid sample with a pulsad, finely focused

" beam of primary ions, and then analyzing the secondary ions produced from the
surface of the sample via a time-of-flight mass spectregraph. This analytical
technique is surface sensitive, deriving its information from a layer that exiends to
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[140] B. Experimental Procedure [141] A few drops of the 22 ppm
inventive silver composition were evaporated to dryness on a silicon
substrate at ambient temperature. The residue was analyzed by 25

WIS 7and is denoted as the sample. A reference silvéi{i{}&3bHd47699
(AgO) material was analyzed by placing a few particles of the reference
powder as received from the vendor on a silicon substrate, and is

de%@ﬁﬁ@kﬁ’ﬁat@? refRramagold AL dihen Hmea wkHighinSees)neriy ttersifass
%% %‘1—9%@%@&4%%@9&%&@@%?@%% 5@@@;@&%%@

arding a solid sample with a, ul se |nel}/ QrCca%onj o o
pnrﬁ%W‘?B‘H%” Fhy e, %’&W?ﬁ& agg%rﬂ;figr 7iong produ %pf)r Hﬁ%
surf@te@@ﬁh@%ﬁﬁf@%@mﬁéa@bﬁrﬁwhﬁ%@%ﬂ’é&@@%‘ﬁﬁm@meﬂ out
analytigatatelehhiggrenissudataisensititienderiving its information from a
layer that extends to 26 WO 2006/074117 PCT/US2005/047699
apfrasirGatedyu® to 40 A (one Angstrom = 1x10-4 micrometers) below the
surface. The TOF-SIMS technique is normally used as a survey tool to

idefiti] tesabYa iRssTR® WRERGBIRY Latpilee(NGdaisapransteral and the
quasttificatiamifi¢chespepiogyidie: misscanchticalistdodsntt seravhiladldhior

Ca“plrésté‘ﬂ@(? Ith%maffmvgﬁ&@mgwb@e%%ﬁm@dﬁa& higR present as
mass-resoliution conditons Su
?lesfam% dt]% ( ﬁ1g % arhges Jﬁ‘n(—z ;%J%ﬁg& \g}"ﬁﬁs the

were O e re er nce materla Ct samp

resURIRvEIPXdHionTIRE ﬁE%ﬁ‘B(FFé’Q‘FBﬁ“Fé’F 5t SfRsE L GRS .
preJencivef sngee(¢ipAgPsispdsiodiblt sivéiceritdiatvtiviwainiobelikely

presgptaasslidable ashaapal aireqring i siven Raidelasy Tdadata
suggestihaf s '.'Yse&émr;énvﬁ%h@\é%m&g Mﬁl%%%ﬁl@é%r@& the §L‘,‘(ﬁé w&gs@t

on the surface of th € samp le particles. The SIV I OXI e % nals
rgddé%q: as

exhRStisR AR LG ?ﬁﬁW&*ﬁﬂ SﬁV%%?ﬁéatF%fjerséH%r 25 hare
the geodaet sample sWHceKdepyiibasnesdéause metallic silver is domlnant
in the sample. It will béa$§re0|ated that as the average 15 particle size in

the B4R S RVRRIAAREQGHECRARBBH SR ARYALKRIP oxide will also

decrease as more silver oxide w, EF? N‘fflté A@‘Jf ra o

sIzEMICRP BB PReB E SR PIEIREN Tt the
unué@ﬁi@ﬁ@bﬁ(ﬁé‘h@ﬁ’@f?ﬁ@§ﬂ‘@§?ﬂﬁ%¢€é’?ﬁ§f’§ﬁﬁl‘5ﬁ6H§a%@'@ﬁ%asﬂé?%ﬁn is
duegeibgigelationship/hetaed ihthakivkaeediroiperties Aishdult: pf dpesiies

(e-OneRaidaimatalrl the rﬁ@(ﬂ@%?ya&%*{g Sie sin gistrbutior ofthersilver

D S8 R L R B URO ML S 1456 R BRI R %o Bution of

the particular surface chemistry. However, if the particles are excessively small there
can be a loss of stability and/or other interactions that may negatively affect the
product. The silver/water compositions of the instant invention are remarkable
because they are stable in essentially pure water without surfactants, efc. (e.g., many
prior art “colloidal’ silvers require proteins to maintain the silver particles in
suspension). Also, the silveriwater compositions are essentially colorless while other
colloidal sitver preparations {particularly with larger particle sizes) usually show
colors. These properties are a result of the manufacturing conditions, as discussed

above herein.

[147] Digital analysis of the composition showed that there is an average particle
diameter of 0.0106 micrometers with a range of 0.005 micrometer to 0.0851
micrometers. Howaver, size distribttion analysis shows that more than 85% of the
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average particle size, the greater the surface area and the greater the
contribution of the particular surface chemistry. However, if the particles
are excessively small there can be a loss of stability and/or other
hietdétidhd that may negatively affect the 25 product. The SvEN#P4E{047699
compositions of the instant invention are remarkable because they are
stable in essentially pure water without surfactants, etc. (e.g., many prior
art "%U@Q@U}&ﬂ%{@égﬂ HH&:P@% 'ﬂ%&@rﬁ@%}!}%ﬂa HRqityet Qﬁ(&iﬁtﬂété% in
susp&gs!ﬁq&). Also, the silver/water compositions are essentially colorless
whilé other colloidal silver preparations (particularly with larger particle

sizes) 44543l SN A0 LRIRE WHEIRMNRREN IS EAre By BsYA L IerEM. 1n
manufacturin condlt}ons as discussed al&ov&!\%rellaqt5 gglﬂrlg)é%tgll’% d and
rticle

analﬁ?fg% he &8i V%ro“é? %r? %‘ﬂ%?ﬁ‘g%%?rﬁwe?g €% average pa
diametepiaedin #06 FldkemetarsgitHestinYic s erpesHiBYe fibtentd EMs
0.08%E. IMienemictierst eawe Wier sz aistibetomalgidpbiscbhewdidbat more

than Qe 27 YMRCIABIRTLAT RO 5200104699, PSS Ssome
were peiyeen,ARoHLO QOB IGOmElers A0d 8BHLO Lo ISR s
diameter | 148 FEu.r%her particle ANaly5IS Was per or?nedr%y _ rﬁ%’

(E D AR R 4P SRR AR O it d e o
and acdddaydomEitegidesrigiiexaprifetin ap@eEM-g.ehoBeammg:EM
Electsandvicrapepredianciwardifenast FeMsdistveiarsiispsnblectian

MicrasconeRlThgec-aAlieal UsIRSled R IERSINRAIRLLRL BAEE

size distribution in the Tange of 10-38 nm. However, some estimation o
partitR 658 fage ﬁé‘&%ﬁ@&%? IReSuRsEbISEgaNEPSIRE PSSR BTapRE"S
becawst: gregaiaithysficiedt tocbnintp thigettievldr higgibigievates errappitiens
The siz@efrd&:Hhedngchaggiormesaiegoasieiwanambed @) rmrybigEES ., a

1-6 shaw.veremshE Me RERIQUUSIOgLARAR figilven Rarticles dried from 186

silverlwj ter q_%mgosi}ioqs of the pres [(‘g inventi?n. Fiqgures 7%- 7d show
.- ﬁ ﬁ iveriwaler co OS&ORO e fe]-SET nvenion was H OFF
various TEM photomicrograpns ot silver “particles made according to the

presétPHERNORS AR EMRh et SHGIO R hshted drabgkid PRted i 3 @
differeswdeeheligUaphopaatdy 0 esilveotwatergepip gsitasd Sobiben in
?res@'iﬁgf%}é%t,i@%W?ﬁ@'@fi@&é?@ﬁ@ﬁfﬂgﬁmwm 'ﬁpﬁt%%ﬁﬂé@eﬂ%%le
l.e,, a_di re an e gen ! - .

tom Se S R Thg M 1SRRG NSNS PSR TEIRIEUE Te Sl
nvorile SABLTE R8T Ba5T M ECEAA BB IR 5 G MR
operatedratabeticis 8 aindatstped eiviyverifeppsriogindatatpmesle\sr less,
and phatesmic sagirpbsrgeasmiecias shwatir range. The diffraction analysis

shown in Figure 7d indicates that the particles are primarily metallic silver, are

mutltiply twinned, and are substantially pure, There is a suggestion in these
photomicrographs of a possible covering or coating. Figure 7e shows an EDAX
spectrum (i.e., an Energy Dispersion Spectrum or “EDS"} of silver particles taken
from silver/water compositions of the present invention. Figure 7e shows no metaliic
contaminants at all (e.g., Au, Pi, eto) in the sitver. The copper present Is from
required microscope equipment. There is evidence of a significant amount of oxygen
present, which may be present in the copper, as well as being present as coating(s)
on a least a portion of the silver patticles.

[148] Figure 8 shows an slectron diffraction pattern taken from a silver particle from
the present invention. This data suggests the presence of at least one silver oxide
species. This data is subject to some interpretation, however, because Figure 9
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20 Figures 7a, 7b, and 7c. These Figures 7a-7c clearly show that the
average particle size is less than 20 nanometers. In addition, Figure 7d
shows the TEM analysis in the "SAD" mode. In general, these TEM
BRANHIE S raphs (Figures 7a-7¢) show maximum particle SEEEH005/047699
non-clustered silver particles being 15 nanometers or less, and some
smaller particles in the 3.5-5 nanometer range. The diffraction analysis 25

shovendad-fateRanp i cisaies takditoRarigles.gsaalimagibs Bredadigisiber,
are maamp! M%‘ﬂe&%ﬂ arecgg%b Qﬂ%‘é&@mam%mamm& %}Qﬁwat

these P otomlcrogra SOl a osjtﬂe covering or coatln I ure
show¥d'&h eéﬁ%{‘%“%ﬁ‘ég‘fﬂfh? Heé Pr&ﬂ“ﬁ‘?‘?‘e%?%?éﬁ@%l@ﬁ‘%@éﬂﬁﬁi%?d later
"ED S enkiVeysp dptfc redaetiaarsing e wer/ Wake leconipesitoni ottt
presentanseiscsmebdy Bten fesshavsniednetal ke 30icontaminainttad tlis
(e.0. aﬁéﬂmg)taﬁ}%ﬁbﬁg%&ﬂ}f@gmgﬁeoﬁ?ﬁ?% PERENdrAsH T wagtiked in

m|croscop? qawg htgre is ev!dence of a S|gn|f|cant amount of
ehnera zn c}ﬁlpﬁ S& res
8 nt w Be present in the copper, as well as being

pres%fi%fga,%tm&w%@ Js&mg%@%m&@é tssea?aLYsrza%H%%% M%J se,

FI ure 8 shows an electron diffraction pattern taken from a silver particle

from P38 R TRE SERSHRR B aHaT Y/ ?fﬁt%f FRygR e ARpHe ARt sieronpstete
one $iverigiRithe dpecieshauss)dnaatisubjetivtesthsbdnadqretaiotiiiraction

howessekrheeRus & dniguiie Bf2E e RARGI0 24ilidd RC PHISHAE/EET 699
Sho‘%%n’i%s%@m@@e 9&%%?915 BRI DR AN ARG, fmugeﬁ%!)%%& on

parthﬁlqeﬁ durln ta collection process. This electron beam d ama%e
QU X- ra raction pag( 5

was not a8 &vi T goco I%le&ﬁf‘%?l\? ﬁ%ﬂ?&‘&@é"&%@%ﬁ?&?
man@fae'tﬁ?@?gwmsséu@s@a%té? PREIIAY. TP st YR I DR HigSFEvE
and BEdd deghnigaescssgutedifficulisTdheeatisedhe ahnetgydspmidhe standard

e'eCtF@&b#&%@%&ﬁ&&%@Hﬁ&fn@@FB@Q@%%QPL&DH% tﬁ@w&eea\@%%%%e

comp%ﬂtlo of mtere Thus, great care Wﬁ% a enin ratin
nwas r verse A?Em sis Til thng sysi w ere{ H/aste
analyzm ese resu ure ows the results or ye anot

chard‘&@rrlgﬁﬁ'btﬁetéﬁerﬁﬁ?ﬁ?ﬁ%{% e AR T AN BRI RIBI R fFques
wereagtifizgeigripdaaivatternmpotedtrbrarecatitrstracd tiv0 wie existed cbipfolution

oxidexabaseds). d iqantcitagehigwindi=shpverdious ¥rsaycdifiRpliRPwhich
patteEB&léaclé%é %JQ&&%U%%E&Ha%QéfE !19 %e&\%%&BPMxmre was

S|Iverlyvater come)05|t|on made accord INg to the present invention.

oreBFet L RAM PSR YRS HREHST r“"%ﬁﬁf‘&ﬁ?}%ﬁ%ﬁ %‘&tf&?ﬂ%‘a&ﬁﬁ%ur
referéﬁ@é@#ﬁ%ﬂ@ﬁwﬁ%@%ﬁ%@aﬁég sheebpIPRIbY PO N Aetdayated
partictdarire SZpphe siderfatemaompositersssasield STaecerdiagticstbithe

PreseheR RNYAS CARCHIBIE Bdah OMle CORRMARY BeSIRARNE dF ai
components in the silver/water mixture, A sufficient amount of dried powder (i.e.,
made from the 200ppm solution) was then available for x-ray diffraction analysis.

[1581} The generated x-ray diffraction patterns clearly show the presence of at least
four separate species. In this regard, i is clear that a set of silver carbonate peaks
oceur around 18-22 degrees. These peaks are most likely due o the drying
procedure. In this regard, CO; in air was most Fkely present even though attempts
were made to create a nitrogen blanket over the 200ppm solution during the drying
procedure. Moreover, a set of peaks ocour around 33 degrees. However, each of
these peaks could be atiributable to silver oxide (Ag0), silver carbonate (Ag.CO3),
and/or silver oxide (Ag»0). Thus, which species is present is not completely dlear,
Further, a strong silver metal peak occurs at about 38 degrees, This strong pesk can
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reverse-osmosis water filtering process. In particular, the inventive
silver/water composition was run through a reverse-osmosis filtering
system wherein the "waste" water from the reverse-osmosis filterin
?&f@f‘ﬁ"&%ﬁ%rlsed a much more concentrated silver compoﬁ%ﬁp%ﬁé@ﬂﬁ”
200ppm solution was obtained, this solution 20 was dried in a flowing
nitrogen environment in order to produce a powder which could be

subjegteddoixday difraclien «FReeticaihsriae Bily asv@iRIWRAIXILIR YRSl
placeg '“tg '34@6)%% %@%gXﬁg%qowr%% eéaﬁi&S'@,ﬁﬁmgrrgtgﬂgﬁdﬁsmr
uce ne en

was |n ro Into lastic sheet assem ;

D o BB AR SRR AR B Rt B R RSl e N BRE Y srone

assermsibly cTherrimper@deretitiae w8l af it arieAdat feetiliaisside (AgO)
75-8Qfe-inordepsadnintainrine integiiy plalkscosipanents ivteis clear from
silverpyaler mixt &eraz%ufra%rarfﬁs@ma@; Qa@go%w;ﬂﬁrtébesm%d&gm@

the 200 was then avall for X- r Fydlffractlon a

[1511° é’ags&ﬂrsa{%%}'% PAY Gtk ar(?t%'n T gtﬁg’sns c S APRY St

ear 3 presence
of at RiksY“Iar W@e@ﬁé@é@nwrﬁg PRSIt lﬂf%ﬂ%arf th a‘t"%@ﬁ%t a
silver earbionaieg eakiss30 pestit duetnite 8>24 plegresisy Eobggupeaksoalieg to

most !Hseéve%rﬁ 1R dRE AR REA R WS raytammrgat@mw@@émre for

s AeY BERAI S a0 oD SSMBRIR VSl Mede sieale ALIg0°

AR olton durrngt éryrng procegure Moreover

a set e ; W 0,
couId%%Haﬁﬁﬁ%%%%%g?@s%%%r%gxgd%gfﬁ%:i%Ivgﬁggr%% théh(A %O?é)é 35

and/oP &RPBRIGE A edﬁﬂfs AE030 S SL8Y

speC|es I presen
compRrsEyEidaly mRdieHer, Fégérr%ﬂ{gcgrr\?émréiér ﬁé&%@é@ﬂ%&tfﬁ@d&%s
degreasiyehisaipeniygpak isalea? Bow G006 MR41ia Figure 43 that an endotherm

F’CT/t %Rg@ﬁ%&@t%%%me ﬁ@r@? ”T;%@Ehd@ﬂ:;ﬂ?fﬁ; xsayslifsashiangatiensdis
IS NO owev ata s S| r ae S
aroun(ﬁj % de% ele i fuP he% % o é p%%g?cﬁ %?#%%Sregﬁ%{g

grees. astronggsnver (004 akK occurs

aroun€PBTSRRIHRARERITRETIEN R ARS: rAISERRIS GRoR @I%‘th@m Is
carbosater(Ag200 3D Eaksareivad|a kkisnfidrtioorsistetinthiasshie vl dhitke two

(AgO)eRpraak EarEesRONIR {00AR & Rlgtaasiatiagonad phagesef. silver oxide.

What is clear from reviewing the generated x-ray diffraction data and
compaing tlyersamshave xistiyi datarbaserfifésois: that eiveraiarion pxidé
phase&»emfgsrls\é@n@rﬁe%mta&mdgmwee@m@rrw&r GRS HIGRSNtal
o S s BERERLTI SR s RSP Al S atonal
oxideS 1S présent r‘:fue {0 the nove rocessrng J tec nigues accordi

R}%}é These

the pré8eTH G AEBH21E RIATEY PRANE KIPHPaitralditif J2tEwE
availabteifees AlgplG:t exeohgiareagdvastehe reeagéliffraction patterns of

the present invention.
[1541 Figure 14 shows an SEM photomicragraph of the tip of a used silver electrode

after it was used in the process according to the present invention. And EDS
elemental analysis was performed upon the portions of the used electrode labeled as
1 and 2. These two separate analyses appear in Figures 15 and 16, respectively.
Figure 17 shows an SEM photomicrograph of the used electrode lip at a greater
magnification (approximately 3500X). The portions 4 and 5 were also examined by
EDS elemental analysis and were also found to be substantially pure siver.

11551 Comparison of Silver Particles From Commercially Available Colloidal Silvers
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[152] However, Ag404 does exist commercially. In this regard, a sample of
Ag404 was commercially obtained and a TGA and DTA analysis of such
powder was performed. In particular, Figure 43 corresponds to a TGA
WHYULHEAH a DTA 15 analysis, respectively. It is clear fronPHEUIIA /047699
curve in Figure 43 that an endotherm for Ag404 exists around 181C. This
endotherm also corresponds to a weight loss shown in the TGA curve of

Figurg-A3 T Hesh e XPRIneHA ﬁ@&ﬁ&@ﬁb‘%ﬁ?p&%ﬁ%@ B 0980
deconﬁ) g? g,19,Ag20. A second veﬁ}éstrong endotherm iS Shown at

A SN B LNBSHEPRS Hdlp BT %%&gfrﬁmﬁgﬂfﬂpﬁﬁ%@ Kyen
20 eX9MIHAETET S GHFRSeRERRIS SR Y TR DRSS RS MSE IG Oy rietess 182
[153]eRiyiHe o Ehd weamBieMaphotoslierqaitiphsofidchennsibpenciesitate

rEn r[i)osr ferioring ?‘ﬁ%@d&l&ﬂ%i%ﬁ@&?&?ﬁ%ﬁm edne Wﬁﬁ@ﬁﬂ%ﬁﬂﬂ%@oﬁ%a
is was 0 i electrode
Iabeledg\gé‘?{1 l@e gg{ : These th r%g'%ulééépeygnaﬁvggé'%arﬁe ar P rgé

11, 1%°5R4 ﬁ@%’e&ﬁé‘&?ﬁ/&%ﬁ apAdSh 215 fﬁ'ﬁl%@@*’@w&w %fe?iti%ﬂ@aﬁm%s
sHverMJeimgOpﬁeBem 19 EscPigLne ddbstigevsramwG BNhp hatbaitragsaph of

the tispl-patsedgilvey Rlgck@des after EWﬂ&tbﬁﬁ%B}éﬂ% Bf QS Sarticles
accow{ag &94@5&{@&9@ Hf;la/smb? i émgf wn ‘?n éﬁ{e?ﬂacxs,;i{% VidSin

fovweéj&gont e portions of t e used eectro

ThesE B0 &apB%7ak éﬂ‘éﬁg)g%% %%&segkweaaﬁéﬂ@ éﬁ@of@ari@gﬁ&ﬁs&vs an
30 Figifeen yeamerireahtSENMoihoeraiepb ¢f sfiyeopalislesbdreteotsbde/ tigat
a greiatentiveagnification (apgdsaeip 26065 Adreeporfiens rbanskShree
were@mwm&a@eeme:féms%mﬁm@h%ea&mts a@ﬁwsa% aJﬁ@ 4900810

be supstanti ure.silve 6] Com son of Silver Particles From
Com R A B DB AS L TR DB OB ATyt Fom

Pmﬁ@@?@@%ﬂv@g?pﬁﬁé}tﬁusﬁwﬁﬁmmeﬁ%@ww@amhm in
perfopntemiebctengicabiiiiegicads éificaey it sivedivata sbanyp asitioampidbiet in

PreseakiaenRmiRISO INRASAEIN-KRME A QISR SilREh AHIRRNGERIS of
the pgxﬁg:r e%gﬁs%té%ﬁwgre examined. Figures 18a and 18b are TEM

photomicrographs of silver particles which correspond to silver 5 particles

in a fiigtcalieidabeiiehvpiainethFeerzengn Nutrition Center in 2004

and known in the marketplace as GNC Liquid Colloidal Silver Dietary

Suppism et ppenTHedNESRFigures 19a and 19b are TEM

photomicrographs of silver particles which correspond to a second
colloiiadisivendernoulysin dhieansivetptaceiasr¢Silver paesmidg wies.22a and

20b @@&5&4@90&@%5@9@% EsiyerRRALIES ALuhish SPHESRRNd to
athlr%callmd Iver kngwn i ﬁmearket

rome er were periorme ason Ralra St(lalzzxs \Qaman and Resonance
Raman spectroscopy was the belief that different modes (andior amplitudes) of
vibration might be noticeable In the different colloidal silvers when compared to the
silver/water compositions of the present invention, as well as compared to "pure” or
deionized water. Furiher, these different observed modes of vibration in the water
molecules may help to better define the colloidal systems and to explain the differing
biological efficacy in different silver-based products.

[160] In a first set of Raman spectroscopy measurements, a Confocal Raman
microscope from Vitech (Ulm, Gemmany) was used. The model number was
CRM200. The spectra were obtained by using a Nikon 80x immersion lens (NA=1)
with an integration time per spectrum of 15 seconds (i.e., three separate 5 second
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World Bloorganic Advanced Colloidal Minerals (3 ppm) (Bioorganic).
Figure 21 is an overlay comparison TEM photomicrograph of silver
particles from two silver/water inventive compositions (labeled as "ASAP
W UHPFAEAP 10") and from the three known marketplacd EAIRHTEF047699
silvers known as "GNC", "Silverado" and "Bioorganic", 15 discussed
above. Clear differences in particle sizes and shapes are evident from

thesadah@tﬁmmgfanhf@c&mmmm@am{eﬁf@enbmmhb%wwuwet
and potential chemic %'iﬁlgfgﬁqem% Pqe;vg%ﬁf&%#fa%@me% rﬂé\a%r\ﬁas

whic may assist in partla Yy ex laining't erences in IO oglca

e ficARPERA BT o BT LFOMIER 8 7 SIATER HE ETAMEHER ARy S0 e
SPECGTROSEEANNGHHERACT BRIZAM KDN:C[TE8] FMmMAREing about 0.3 x 0.3 x

SPEGTRASGRARY (A59hFustbgranalysismidhersilver/water mixtures were
performed by Raman spectroscopy. A number of analytical approaches

on thred) differen? Rambiispesttbengteredvessisarfdata ediethe foasemides.
Uti|iZm‘%ﬁ!ﬁ@&ﬁﬁgﬁﬁéﬁ@Bﬁ%@%@%ﬂﬁ%f%@%%%%tﬁm@%@m
that @g@e”& modes (3 ﬁRé a@ﬁéﬁ%ﬁ?%%n%n‘é@fﬁ& am& *7‘5 Eﬁﬂ%ﬁé‘e@'ﬁom
in the rent col T'glda | silvefs w er

ared to ‘
comPINEE GrEE PragerRTROEHHSN, é‘srp b\%lFageéBﬂ’i‘ﬁﬁ‘flé‘&l R R or
deioridsebwaterd®iithe) vihleseltiffertinro hfe ek mddescobsibratiotein

the wriehizatneesH esreycbelpionbetterclafing trecendai disystamsyand
to EXEL%'H the ¢l E@BE‘.& 30 Biolosical SHicacy in 95&%&%%@9%(%%?&%@

products W{JA na flrst set of Raman's ectrosco mea%uremen S, a

ConfB¥APEAvThn i GUSEBRRIROIR YIRS Y3 HE_i9A%RY Aynssdealioal
moddfinerietn & v WM@@UEWQ%MW@P@‘%@H@&B‘?%@%ade shown
Nikom&axdnimraerisoantensmiNA =g sxitimae thteghatigretisneipgregde¢iraum

of 15v§§féﬂﬂrqﬁe@s%mm@@m%@tﬁéﬁMQ&%&VW@V@Q@@%&J& solutions

PCT/ Y 05!301 e?gngcesa %wﬁltlorb r{'o i ota&ona?behaworc%n %%C? r1/cm ?Iso
aroun _)(U Wavenumbers I’Op {] %SO ution was P ace |n a smal

well |?P8"‘b@ﬂ‘f’di§ﬁ?"8’ﬂﬁ?§ﬂ?§%?ﬁé?§l6ﬁ%’ﬁ§ werge iR FE P AR AT RS Y
sourabefoethiedRameramwasdSERA rifavit W aih oult viiemingto Pld ogoth fycaly

dete%&&ax&teéewv@%mﬁ%mhﬁtasp@@.@f@@ﬂw@wfmmt&bm&&mm
X5 Os?i?feg?év% QMSLE. sé%RQr %ﬂm;?#%' éé?a% %E?'P%F&é?npﬁéﬁﬂrﬂugﬁgé*%ﬁat

2a and ollected for /'sa

show the d result
Tovo SRR M GIRE G ﬁq@%%(rﬂfes%{}éﬁr‘EHBﬂb‘H‘?dﬁﬁfé’a s i et
and lvep@aand correspond to the previously mentioned "ASAP 10"

(i.e., 10 ppm silver from
[162] A second set of Raman data was generated from a different spectrographic

systemn, While the numbers generated between the two sets of datz are different
{which strongly suggests that Raman spectroscopy data for water is a function of the
analytical device used) the data within this data set also shows remarkable
differences between silver/water compositions of the present invention when
compared to other colloidal silvers or other waters. In this set of Raman spectroscopy
measurements, a reflection Raman microscope was used. The specira were
obtained by using an Olympus 20x lens (NA=0.4). The CCD detector was centered
at four different wavenumbers, namely, 1600, 2500, 3400 and 4400 1/cm. The iaser
source for the Raman was 514.5 nm with about 11.5 mWW. Additional information
regarding the spectra can be found on each of the Figures 23a, 23b and 23c. The
labeling of the sampies on thess Figures is consistent with the fext above. Both seis
of Raman speciroscopy data strongly suggest that different molecular movement
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the inventive silver/water composition). "HPLC" corresponded to High
purity 10 (Ultrapure grade HPLC) water obtained from Alta Aesar. "DI"

corresg)onded to deionized water. "GNU corresponded to GNC Liquid
#8647 SiVer Dietary Supplement (25 ppm). "AGX-32" coffe<poriftiis

a 32ppm inventive silver/water composition. "VW" corresponded to
Vitamin World Bioorganic Advanced Colloidal Minerals (3 ppm)
(previQualvsferied QRRRICOFIRRIEh&IRAY %@fﬁéﬁﬂﬁ%éﬁs PO
RS A b e S
(e.g., wavenum ers arean Fﬂb%”%sg 7 ese Severa g
watelarRIeBHE e utions show large differences. Further,

vibrationa eArotatlonal behaviors below 500 1/cm also show clear

differeRties BEHFELY Bnaa ARieessnre it I YRR Sl in
the bResg oS idrinen Mo0-Iresromatio iEhsishiiaytydseodigng bip
any 2erpatrthealardireokyothexplanaidomitrppearsasdlamgd. thadifeients
o o B et
B e e e oiov A0 o €8

set OPREITFRASHAS Wa@ ﬂ@@%@%ﬁ%&.ﬁb@ﬁﬁrwé@rﬁﬁr%w Pi=.12)
systehy. iWuhil@itheaumpbenrs genetdted Wetwized theytwiosetscal daiaqeaded
differged; Gyamasﬂ&&gly\wgg'&%&uf@tﬁ@m@ gp%mme%m ahﬁﬁfmrge
wate t ana ytl useq) t this data
et O e e e S N e o

of thEPT¥Be hIAVETRISIHWENIE SiFipdFEd 1o e aPrasisrnaiiRsisRstothish
wategiotrethisndotofsRagnafiospsetroliipya8enmmazss (dirrents ca treflestiand

Ram fife BEASEREMWRS HEE IS IR TRACH I BRI d0RIBINEd BYLISINGE
O'y”%%ﬁe?%éﬁ{‘éé&'é\w& asélﬂ‘é %R%‘?é‘?%&%%%é fs‘ﬁ%&e Rﬁﬂie%é%r

dlfferent wavenumbers, name 3400 and 4400 1/cm.

laser2SBUPES P #a%m%g Eqpan ﬁﬂ?ﬁﬁ‘h %%%ff%%wb%ﬁéﬁm'nal
inforMafasenayer madethitndhrevancipersunitionitbn dlienieEnpgiosed
23a, &3hicimh23eovE e Abidab eliagoghthe waumplascan heseFigines iBater

consiﬁmwéthmee@esﬁ aRAVG=REl 3RS AL HAMANSRBEIFARERR. faa

stron %é%_gg sﬂo}ggt %ffng t mgrlte ul gwrpovg\pg a?c%n 2006/0374 ]

PCT /8 exists Wltah r? ese Orerents es Wi rﬁa

contriBli¥iRy foBrsERAHITHBAAGSS ﬂ‘f‘é&’df%ﬂt‘f@%%{!yéﬁé%ﬁé§§°8ﬁ?ﬁém

silvervesiteize sionpo Sittonity @odoigintitendike rpties e AtrapreseitativEl GE A filvird

set ofiRamarOaiMpasae berigebasinavariirt JRHEN ¢ lBZer R, Figure 24b
shows the Raman Spectra of three different metal/water solutions made according to
the present invention. Plot 1 corresponds to a 13ppm siiver/water solution; Plot 2
corresponds to a 10ppm zinc/water solution; and Plot 3 corresponds to an 11ppm
copperiwater solution.

[164] While the numbers generated between the three sets of data are somewhat
different (which strongly suggest that Raman spectroscopy data for water is a
function of the analytical instrument and setup of that instrument), the data within
these data sets demonstrate remarkable differences between silverfwater
compositions of the present invention when compared to other coiloidal silvers or
other waters. All sets of Raman speciroscopy data strongly suggest that different
molecular movement and bonds exist within these difference samples which may be
contributing to (or at least evidencing) the effectiveness of the silveriwatsy
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5 Renishaw Confocal Raman Micro-spectrograph. This system was
configured to permit measurements both above and immersed within the
sample. The setup was designed to investigate a 100x to 10DO0x larger

WaHeYékhme than that described in the first set of measuF&rHEREI M9
reflection micro-spectrograph with Leica DL DM microscope was fitted

with either a 20x (NA=0.5) water immersion or a 5x (NA=.12) 10 dry lens.
The&ﬁg@f@@ﬁ%&@%@% LML ﬂﬁ%i&g%eﬁﬂﬁle@,rpﬁ?gi&%iém?ﬁm%n
expanded laser heam diameter, Two laser frequencies.we ed, these
me B S S PR T
20nTP95ER B9SRRIP STU R FHRCENEPPFESOlUtion gratings were fitted in the
monochrometer optic path which allowed continuous scans from 50 to
4005? Wévé’nﬁﬁézj%‘%%&%?‘?eﬁ to 20 second 15 integration times were

“Seﬁsﬁ\;‘mp'%&'ég%%rvva%%g)s'%%‘%%%e's%r%%téer”n%&P a29mL ﬁ&? Sl PRILv-vis
laseYs were used to nvestigate resonance bandps, Wﬂ’ﬁet e former laser

wasSBRIHEHgsed ™ Bﬁ&fﬁaﬁ%ﬂ% diiFgd Sl L tRAHRLIRGGE oscory
25ni¢. stAechsine pedifenshaiéngithhing Brdds donwerelitder sbivbraon in a
objegtiven@sitionsd spbauinbmerghkaye ihesiuitdedaoregatasa; woldnee: the

aboyt,imip heneath e Walel g OheN GG PUReLSIoN N GaRY 8 NOR G icro-
were made with the %x |m?g1er3|on lens positioned about %nc%lnto the

samPIECAIBIRG HiveStigatbA Bt iR ?ﬁﬁweagﬁ%{f?aq YBim UL 5P LERABpY
acUSTRSHaresier wistenin gRAakIalR sratedr e BhensemkalmizE0 nm
signal #rensityoanthsighaldg-vsispaatios:tér tepresaniatyeospeiettaaiasormption
5',”%"5\4@#5’%@@BQ&E%\%&%B&%@N&%\&?%@@é@_?‘@%@dﬁbﬁ'%é@@éfﬁm
Figuie 22b sa.chows. e Raman Shecta abilires AltereRl Ietlaley ..,

solufiofis hade accor |%g 16 the prese%f"‘invemion. ot | correqsponﬁs t0 a

13p S INASRFLHEPS AYRIGHE PROVS RYRIBSHETARY% WiNDFBHA 2iRkqipatftintier
solutibe; (BNA)Riod 2 Pbotesphaiteddetectn Wiipihe fdiopjperonetdicsslntiemeters: a
[L6440hiterthainumbersaaneralediatiesntheibrersats RbialaaMround

| ! |
SOmse%%ns‘&e%oﬁgm‘?ﬁug%ﬁve@g {reng MPHAORS tm%gafm ﬁ%ggﬁ "

3
data for water is a ction of the anagltl rument and setup a

instrifAfEtF S AP AEEH AT N thEseetitd RALGShBH AR EINE feRpresntative
diffeseacdel Heraives filves Sleewatambdgitions of the present invention
when compared to other colloidal silvers or other waters. All sets of

RamagegPectigRroRhgaia §lkaghy §h@9§§¥&§@¥ iFerent 3 MRIECHURE used

el e s R

33 \WerasbErgyiaw 1the peeigysatn ip paspgotpugh the samples with focus towards
the center of the sample cuvettes. Sample preparation was limited to filling and
capping the cuvettes and physicaily setting them onto the cuvette holder within the
fully enclosed sample compariment. Data output was measured and displayed as
Absorbance Units (per Beer-Lambert's Law) versus wavelength and frequency. The
primary difference between the samples corresponding to the two spectra shown in
each of Figures 48a and 48b was the silver concentration of silver in each of the
samples. Specifically, the higher amplitude curve in each of Figures 48a and 48b
correspond to a 32ppm silver/water sclution; and the lower amplitude curve
comaesponds to a 10ppm siver/water solution. The wavelength or fregquency
positions of the peaks {i.e., the locations of the peaks and dips) are quite similar,
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compositions according to the present invention. Further, differences in
Raman patterns for the three different metal/water solutions shown in
Figure 24b also suggests possible differing effectiveness. [163] UV-VIS
BPREYRBECOPY 5 [164] Further analysis of the silver/wat8F Mikaipag+7699
were performed by UV-Vis spectroscopy. UV-Vis spectroscopy was
utilized in addition to Raman spectroscopy to search for additional
distingssphinodradesdand(er-anaplikiee sf. vgaveii@ﬁsi rhﬁlreﬂ i{egantpartef
the 59&%}&’5&&@99 Iy %ﬁ?&???@%&ﬁ&\é’% .l'%%g%rs

data, In this re energy a SOI'ptIOﬂ spectra were o talne using

Uv- \ﬁgdr‘ﬂré’i’l% ?)%Sc%ﬁ%"c‘ﬁ?ﬁewem@?ﬁf%frﬁ?aﬁ&ﬁ‘%\}%{§°8‘é‘ﬁﬂ r‘?sfof‘lﬁ&’r‘?@“p‘e
dual Beanicsedniigninciushninererszayieenisteapadsie of voltraienpsiad silver
waveilengbhbangetofabiatibsdl 0 s sieahonicls0eyninzebire tHiéistion or

specw@m%e&a@%mm%qc@@#@%@éwgog sm?ﬁ}ﬁ%wamelap%%ﬂmy

MSV350 The instrument wa setup tQ por uremené
low-COREER G g Gl S MRS (3 /%g %&9 ﬂ?ﬁ?ﬁf? §H GapHand

cuveﬂ@mw@aﬁ%ﬁ%m&ﬁm%é%ﬁ@xf@ﬁﬁﬁ%ﬂ% ﬁgwsﬁa‘ﬁae lndivrg
both eegphotoesiktipligie tudderigRME)kanena P rotocBliod exdietegtampadtitich ehich
follovérarane ralianal nai@aneterseq 1 bandwisth neerliaR AL 20Ty, &
resolytion of 93%@%‘&%”% Vgﬁtsrcg%s ."@%@ 5%%“”0' gacted from o
the generated sp ectra In t IS re a{) % |s s ure%r pure wa?e?

was Sbffeen W%ﬁ%‘@%@?ﬁ?&&%&@ﬁ%‘%eé@ @WW&S’ 100 grams.
repreSeigivele 20vepidetrahsienittirewrias thindHviér Aneitiel iInANRE0[mE&] 00

Both dramg sée s Betogent@nd-dydrpgrnei2the mayer HRUSEESONEES He@Ber,
as the, pURALY RESEIM,SEHECES NN MRN3%0yddae optical path of the

spectrometer was set to allow the energy beam to pass through the

sam mﬁs]v%émﬁlaﬁtépygaeaﬂ%% theLaRtRE %Qﬂ%‘eﬁ&%@!@é‘dﬂﬁ@%ﬁ& z%é\ft‘é@ lSe
preparati s limited to. filli an sicall
B e B B e R B SRS e

enclose
compartivERe: ﬁéﬁ@ﬁ%&tfﬂﬁgi%%&a%’a 4R H%&%@"&%‘% A’H&@Pﬁﬁﬂr@e
UnitsapeyzB eibei-cayisartgldsans welrsssilveaveldisgshrariesfrequency. The
primary difference between the samples corresponding to the two spectra
showH 8% 3nesaerRIdemgUresal Sackiie asbzarliscthibds|de reseicdnerdirbf
silveninsbat ihektiveesaitiplesnBpbeiicallysthevbighebamplitideauaweniion
each m.awgﬁﬁc%a@e%@qa%mepﬂﬁwmqt&@s%@ap@@l\ésﬁ%tsre%@hgé@(br
and tnr?dlraovyergl Al .’Pci re%"esm‘?é’rré%s Onrgg’ é(r)a ST ﬁ] rcri]eg’grv V\f%c onto/mto
solution. The ave ngt uenc ositions o

lo C&tl@ﬁé%ﬁlifﬁg ﬂé‘yl%zﬁﬁlﬁecﬁﬁf) %ﬂf’@es}‘]‘ﬁﬂﬁ?d g@}atenals were then muxed with

a silver nitrate (AgNO;) solution in appropnate concentrations corresponding to the
expected or known "CEC” of each respeciive material. The resulting freated
materials were then again washed with deionized water to remove any unused sitver
nitrate. The samples were dried overnight in an electric-resistance drying oven at
ahout 120°C. In particular, the washing procedure was as follows:

[168] About two grams of each kaolinite or zeolite sample was placed in a centiifuge
tube. Deionized water was then added. Sample and deionized water mixture was
then agitated on a wrist shaker for about 40 minutes.  The mixture was then
centrifuged for about 30 minutes at about 1600 RPM. Excess liquid was then
decanted from the sample tube. The steps of adding deionized water, shaking,

centrifuging, and decanting was repeated for a total of three washes.
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34 WO 2006/074117 PCT/US2005/047699 [166] As discussed above
herein, silver (e.g., silver ions, silver metals, Ag+, etc.) can be controllably

attached or fixed, for example, between and/or on clay layers and/or
Wﬁfﬂﬁ%éﬂg of zeolites. One method of achieving placemerﬁ%‘f”uf%zfmsm47699
example, silver ions into or onto clays, micas, or zeolites, is to provide an

ionic species of silver 5 in a soluble state and introduce said species into a
clay prgeOlite terinpsitigraarsamixtied Bhe copeppiefyexanangings for
exam&ma&d&%smz%@eﬁmmwﬁ%r%h@aﬁg%gé%@uﬁeémmﬁé

elertRdlo s G0 ChC (e ste b shaphand tomendares

for re [erring to cation EXC ange capdci

most kEdtiHAs W&Eéﬁ&%f@?e%ﬁﬁmé i atbrPeNchah gemaphorie, was
whicki@eoed ite the zenigel 0fd2-5A(i. . paibune giz0f:gsaras pridantmpgillenite
claysifete R¥a apiRdhaweFation @éﬁ@h@é&ﬁa@mﬂﬁ&%@é@qw%@&%%
arameAfBGIRARe FENlES 50 Qﬁ&%ﬁ%@%r sghage capaciies of seyera

red meqs/100 grams. For example, a well known zeo1| own a

L.na%e'lf/&‘“ﬂsaﬁ éﬁ'?é’%c?t? %b'tﬁ?e?jﬂb% 19PORE by H%“S‘E@SGP@E’GC&NE@
numBBk troerstwes of afdingighver tiieeBECUYCEG Rambeer, 2Fitheggreaterst

the abitityrfeetbrugiaicnad tesaaply aaatipascllBrl BRRKIMRRhes. After the
procedurey Hﬁ@&f%ﬁ%’iﬂ%@‘ﬂ%@@&% 9%%5&91%;'%%% BLAE Am%%e%ﬁf i aé%%qb;!%s

of becom| er or other. metal cation very

were" tonaue eé Pd‘b(lgﬁ.%%nﬁsf”?ﬁé”ﬂ%mawlﬁ ﬁ%ﬂ%@%ﬂ@%éﬁ%&’r@bia
and fHErBTErePvaTRYY 8t sibput- IR dampresiriesivrsisas ssiliestod tinace. The

sampéesi20 {488} irsiyenendl ieningsikpicatdaalinie ara srolittchindeydem

matesike Wt HEss washed E‘Hg?éﬁﬂﬁ?t&éﬁh &If‘é@nﬂ&%wﬂ A0 RID NS
possgg chl (glnqgrcorréta}‘mlrg tIO{(‘Ia A tca se ce; ain silver starting
materials SivVer lons) to prac) |?§IWF$? un esfgﬁ REFDEBE the

sulveF"éEéEFt‘fﬁ %h%\t%nawgf%oﬁva kot @ﬁgmw;ﬂs@%%m.t@ok -lke?
and/er ‘sbefitdkstrsivioiess FhHbsaawliniae (ecrmateriasiiiie thdhihivedanitivd

25 aﬁ|*Deraﬂﬂraftar(ﬁ§b¥@3‘)ra§@hﬁi@Bléﬁrﬁﬁﬂﬂ)ﬂ(j@ftﬁaﬁgﬁﬁm%cated
00”%88%4%9 éggtgge o?é%ecﬁg?%g{eﬁnfgw&egg%ep ha%cnheé%%%e%t &pe %sslver

materja é% The resulting treated materials were then again was

deioRAANRIE Fd‘?%?ﬂ%?x@%ﬁ%?ﬁﬁ%%ﬁ%h?&f q#fﬁfat@gﬁﬂﬁesgmmé%&eée
driedPBRierrifpi v ISRt e ResistenBeadd iMteov eapraseatstive 8DGGURother

particihdakfkee svashing iproeeduiteyy aagas$0] RMiSh 30 69 P leDIbdWaalysis of
gramaenfzears kaoliRiie @k &s&u@ SARie }%@éemﬁ%d HASEUILAE HRe-

Delo ze water was t le and deionized water’ mixture

was then a tate cgnoagﬁﬁé % F?‘};{ﬁgd\ﬁf& RRIRSS SPHY Kot as

was Wedigs some titanium (suggestmg the presence of rutile). Very small peaks of silver
can also be seen, which correspond to BEC numbers for kaokin being relatively low at

28,

[171] Figure 46 shows an SEM photomicrograph correspanding to zeolites
processed according to the procedures discussed above herein. Due to'the higher
CEC number of zeolite (namely, about 500) the zeolite cube-like structures in Figure
48 appear to be “glowing” in the photomicrograph (see, for example, the portion “A”
in Figure 48). This "glowing” suggests that there has been a substantial even
distribution of silver in and throughout the zeclite structures. In this regard, if there
were bright spots of silver metal by itself glowing brightly, then the silver would not
have been incorporated intofonto the zeolite. Figure 47 is an EDS (EDAX) analysis
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centrifuged for about 30 minutes at about 1000 RPM. Excess liquid was
then decanted from the sample tube. The steps of adding deionized

water, shaking, 35 centrifuging, and decanting was repeated for a total of
YifrelofHdhts. 35 WO 2006/074117 PCT/US2005/047699 ¥EFO[@Meaise
initial 2 gram sample had been appropriately washed, so as to remove
possible chlorine contamination, silver nitrate was introduced into the

C!Faﬂﬁ@%%t&%ié%ﬁ_&fh?ﬁ@%@?teﬁ@& F%I@@E@H‘é:{,aﬂﬁﬂ%ﬂ%%@ams of
sliver_ nitrate was roauced | ;
gram%%?%éila&%s\}j\l/%%n ‘Li%} 0 g%%%in% %ﬁ%ﬂ%ﬁ}ﬁeﬂ énd%%&.iln %g%téé%%?t (e
the nfesRiIPETF AN B HIREGPGIFP HRIGRIWR APy BS B ith’) These
deionigedigiesbrenpeskhepradory to fil thechueattiabifinat feewepditmisrsapture
agitatagkon & \wrishebakel donmsrl A8 mib tbase ancthersfafiekaolinites (e, a

centrgguggg(%gqbr‘hg\m“; ,ggjgu;gg%gg%,@ Akout 1000 RPM. Liquid was then

decanted. This procedure of adding silver nitrate, adding deionized water,

agitafig, on agwylistNELShe ke eprivittie NN decantiogras Tepeated

fora }gﬁh@&ﬁgggimssﬁgﬁ@e washing and silver nitrate introduction
u

procedures had been completed, the samples were removed from the

centri:t‘l.}%f tUbeA".iBQnPcL@&%fjéHFh&Q aluminum (A1203) crucible and dried

overnight at about 120C in an electrical resistance heated furnace. The
resuligpf; kaRlinifplsbvekangaepli e/ s vemBrairkialMAtIbSRal activity of the

h terized by SEM.15 tomi . X
e L

technlques.a 44a and 44b. p )
kaolirlfte XEANTRLAMYS SUBHIAG NP ARRRRIERS R RRILEE A B 5 AR
It is ctos deomy thinge pherersiierof Fasiiih andesrdseso Rifikealivo pagiesal-like"
structyhesssiriaadaelinitestadindayers of SI02 and Al0203 identified as
"X" and "Y" in Figure 44a) show clearly that silver cations have been
locatedr20 aroumdvihierl#dge sfetidde clay materials. Clearly there has
been some type of silver attachment or exchange, as evidenced by the
brightideipZegs QlashisnrtidriesbiusressioplsorbHficecyIeqsne RGeS fasiius subtilis
portiopg 1% kagabdYwar preppresestiadivetokvroon srotheteritgek-lketich
structykes Jn.ie SAmBledn LGS # PRt U ERR AERA0 whalsiR Qbq
the samE%Ises_shown mgﬁgares 45aw%ned ﬂ%}l% JES e%té ‘%@J%eltg;euset%gsalé/nsdes
clearly" St LR B’? SEREP OFAIlMIUM an sﬁPcon, as WOU?& be
expecEsIsRINRIRDBHfHtE2Es Thefing L waRrihitHh ErgESfing e [reearedre
of rutitekiaipnhsinal vpeakivobsiledr. Tha wivedbecsse arsuvisiciedorrespond
to BEConumaebs: iprriaelindaiadd efaivabuaw alraanfké brévigiituiBing.
shows an SEM photomicrograph corresponding to zeolites

Neutralizer. The Neutralizer mixture consisted of 12.7% Tween® 80 (brand of

polysorbate), 6.0% Tamal® SN (brand of sodium salt of naphthalene-formaldehyde
condensate), 1.7% lecithin, 1% Peptone, and 0.1% Cystine. This solution was
intended to neutralize any chemicals so they would nat affect subsequent growth of
the bacteria.

{1771 Kill-time Procedure;

30 [178] a) A 9.9 mi aliquot of the disinfectant (inventive 22 ppm silver composition, in

water) was placed in a sterile 20 mm x 150 mm tube. The tube was equilibrated in a
20°C water bath.
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30 processed according to the procedures discussed above herein. Due

to the higher CEC number of zeolite (namely, about 500) the zeolite
cube-like structures in Figure 46 appear to be "glowing" in the
Bt raph (see, for example, the portion "A" in Figur8iBY 5344047699
"glowing" suggests that there has been a substantial even distribution of
silver in and throughout the zeolite structures. In this regard, if there 35

wer?d@ﬁ@m;goxz@f tﬁl!Mﬁ@%h@gigﬁt@ét%gﬂﬂ?&m%gl%fﬁh&ﬂéﬁ%ﬁﬁ\éﬁion, in
wou . r into/onto zeglite. Figure 47 is an
i S R S
sampl& sh8@R RBlgure 46. Again, relatively high amplitude peaks of
alumi d silicon are present, but extremely high peaks of silver are
prese?ﬁt e%1 ir?\ %;g?n“ﬁigﬁgﬁ‘ rtoafﬁé;%rg°§5é’l¥s°fr?’i$faé"RM?ﬁ'ﬁ?gﬁ%Hsﬁ?”SiQH
S Figurd 2 52nauts) torh e spargimgivisvelropbiskisatioereBrotiidoheninth
greatdhabiiifyivof the zeolite to capture 5 silver in its structure (i.e., a high
BEC) relative to the structure of the kaolinites (i.e., a low BEC) shown in
Figurd$3aug) antfeaq 172] D ENGE QFERRIONKS ¥eOM2AREM: 10, in
SILVERySIMBOSHHEMuie MBS T BACILLUS SUBTILIS [173] A.
Purpose of Example 10 [174] The purpose of this example is to
demofi$tiate thEhamimbsrtiidbbictiviiynafinie silveedartohcobRoRitianafed
10the pregerhinastRRRM adenaleRAPsRY Sét@&’mél}&icﬁé.tﬂ@ﬁ\%lﬁgﬁanes
Bacillys,3pilig TS 435,306 0M Rlished lucperlorming A siendarG,dl:
time alsgsaa/ usingg a suslégensmn of B. sUbNS andoapores NOFFgh(oar plates.
bacteridf RHGSYEG L haisdeidAit i kfihg. 15 [175] B. Material and
Meth 98%}[3076] %l'esrtwOr anism. A test suspension containing endo%pores
from Badllts sUBTns Wt%‘f?c,c AUquEH) $A5S i parePred ancunuiredyriions
on nuftfEAEAGRENED which additional sporulation enhancement ingredients
were addeg. Pla]tes were harvested with sterile water and endospores
were Bﬁﬁlﬁeaggﬁ?epeated centrifugations and 20 resuspensions in water.

The ﬁﬂ@é]wa Shf’i\@rss ir}t g% ?trbanol for 30 min, to ensure the destruction
of all Vegetative Dactera, The Sporss el FE8TEHSIRP R Hstag membrane

contalMIALRE ABeR pherlastribrdRdistipnsigtthmiem sisdansions inFSRvent
clumpﬁn , Neu}&ralizer.,The Neutralizer mixture consisted of 12.7%
Twee fr% é)d (Pl S0 SREBTH RS PRTSuRerM dleceRiTe arirsrseiiurh
salt of HEHEREREA - for A disiateprat gt thitimhetaalulionds leeitkincdBbining 100
20 Peptovie, Thisch @A Cystine O Tdris s ol thONBYAGhich was allowed to stand for 20
minutes prior to assay by membrane filtration using duplicate 1 ml samples.

15

[187] C. Resulis

[188] Bacillus subtilis Titer:

Dilutio
1x n: 11
10° 1:1x10 x10
7 3
Number of TNT 75 7
colonies: C
TNT 58 8
C

[189] TNTC = toc numerous to count
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intended to neutralize any chemicals so they would not affect subsequent
growth of the bacteria. [177] Kill-time Procedure; 30 [178] a) A 9.9 ml
aliquot of the disinfectant (inventive 22 ppm silver composition, in Wate@
WHSPLEE T a sterile 20 mm x 150 mm tube. The tube wad eI
ina 20C water bath. 37 WO 2006/074117 PCT/US2005/047699 [179] b)
A 9.9 ml aliquot of the disinfectant (inventive 22 ppm silver composition, in
water) was placed imaussardes ummse &t/ avniédhat Japdidamwas
equikbrated in a: 296 water haih? [180}8)Ad°30 mingxidthr, and Ay’ one 1.1x10°
mkghgrganism/disinfectant suspensionfmas remgyge to a tubey 1
containing nine ml of Neutralizer. The tygwas mixgghdhoroughly, [181]

<

7
d)After two min, the neutralized suspengiop was sef diluted 1:;10, in
physiological saline solution (PSS). [18% ?%The n p b/ of viabI%8 z
or %nisms in selected dilutiqn_}_ bes was assayed y membrane

filtration. One ml aliquots Wel% ated in'dificate. THE membrarfes were
washed with about 100 ml of $l&tile PSS removéfro Nutrien1t7Agar
pldt¥s. The platt¥iere incliafed at 37E%or 20 hr. [183] f) The number of -
colonies on eachMilter was dd¥fifted and 8% reductiori® were computed. -
15 1846 Contoisiobl@phapddterss.ahithe test suspensions were computed
by performing membrane filtration assays of selected 1:10 dilutions of the
test JusfieNsibazaidr S8nfdB6]1)Y . neutralizer control was performed by
inoculating a mixture of 9 ml neutralizer and 1 ml of disinfectant with 100
ml of @dilution Bf thiectissiodontaining 100 20 cfu. This produced about 10
cfulml in the tube, which was allowed to stand for 20 minutes prior to
assay'BY Resby ahasiipasbancsiayiehlp fostdisspesrapneantptRypEs.65x10°
5 Resu#tx[i8pdBadillhe widifiiss TStersbilutiocadiarmi B8 ri06dshbiekbanth@ith 100
mi of this suspension produced an initial concentration of 6.65x10° spores per mt in
the assay tube.

[184] Results from these procedures allowed log reductions (LLR) and Percent Kill
(PK) values o be calculated. They are listed in the table below. Values were

10 computed using the formulae: LR = -Log(8/30} and PK = (1-(8/S0)) x 100; where S =
concentration of organisms at a specific ime; and So = the initial concentration of
organisms at time zero.

Time 1L.OG REDUCTION PERCENT
KILL
30 min 0.090 18.8
1hr 0.205 37.6
2hr 0.634 76.8
4 hr 1.928 B3B8

[195] Neutralization control data showed that the disinfectant was adequately
neutralized. Actual counts correspond to those resulting from dilution without
15 appreciable killing.

[186] The disinfectant preparation tested here displayed good sporicidal activity
against B. subtflis spores. B. subtilis is a common species used in sporicidal testing
and belongs to the same genus as the organism that causes anthrax. Because of
their genetic similarities, B. subtilis spores have been used as a non-pathogenic
20 surrogate for Baciflus anthracis, the anthrax bacterium. Therefore, these results are
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10

15

20

25

30

7 B Number of TNT 75 7 colonies: C TNT 58 8 C [189] TNTC = too
numerous to count 38 WO 2006/074117 PcT/US2005%047699 Dilution

of B. subtilus spore/disinfectant suspension: Time 1:1x10, 1:1x102

FO B Y7104 1.1x106 113108 30min - - TNTC TNTC 55278
TNTC5171hr--TNTCTNTC 283 --TNTC TNTC 553 2hr- TNTC
TNTC 126 23 -- TNTC TNTC 183 17 4 hr TNTC TNTC 88 12 - TNTC
TNTepp@dR=-tEMh)axT INFE Expetasd nhahierges dapcanaid 8 i@t alization
Contgmiad:1 x108 [192) D. Discussion [1937 Results of the titer showed a
viable B. subtilis spore concentration of 6.65x106 5 spores per ml in the

origipauSpensITENGRawE it At Srmbofrdisinfeetaghuvittsd o ml of

[his SuSPensIeBRFSIFRIAND 1R LEANSROLARN 91c%000; LRI R
ml in the ass t%%%}é{ﬁ{gs Its from these procedures allowed log
reductions (L‘%’%n& &r& i 5ﬁf§alues to be calculated. They are
listed,in.the tapl low. Values were 10 computed using the formulae: LR
= -ngy(bé/So) gn?%%ggxg(ﬁy%%gﬁ x 100; where S = concentration of
orgapi N - . -
DA oy

0. 0962 E[egr- afefﬁ %3156%3%;91'16 o ntion on bacterial endospores from

the test organism Bacillus subtilis. This was accomplished by performing standard

kill-time assays using a suspension of B. subtilis endospores. Viewed relative to
the previous example (employing 22 ppm siiver), this example establishes the
promoting effect of hydrogen peroxide (H,0,) on the antimicrobial properties of
silver compositions. Hydrogen peroxide is stable in the presence of the silver
compositions of the present invention. While hydrogen peroxide has significant
antimicrobial properties itself, it is frequently broken down by catalase or other
microbial enzymes. However, the hydrogen peroxide is capabie of weakening
bacterial cell walls and enhancing entry of the silver particies before any enzymatic
destruction of the hydrogen peroxide can occur.

[200] B. Material and Methods

[201] 1. Tesi Organism. A test suspension containing endospores from Bacillus
subtilis (ATCC # 19659) was prepared from a culture grown on Nutrient Agar, to
which additional sporulation enhancers were added. Plates were harvested with
sterile water and endospores were purified by repeated centrifugations and
resuspensions in water, The final wash was in 70% ethanol for 30 min, to ensure
the death of all vegetative bacteria. The spores were resuspended in water
containing 0.1 % Tween® 80 (brand of polysorbate) to prevent clumping.

[202] 2. Neutralizer. The Neutralizer mixture consisted of 12.7% Tween 80, 6.0%
Tamol® SN (brand of sodium salt of naphthalene-formaidehyde condensate), 1.7%
lecithin, 1% Peptone, and 0.1% Cystine. This solution was intended {o neutralize any
chericals so they would not affect subsequent growth of the bacteria.

[203] 3. Kili-time Procedure:
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2 hr0.634 76.8 4 hr 1.928 98.8 [1951 Neutralization control data showed
that the disinfectant was adequately neutralized. Actual counts
carrespond to those resulting from dilution without 15 appreciable killing,
\T’fb@fél)iﬂélmsinfectant preparation tested here displayed go%%%&f%ﬁ@g(‘i”
activity against B. subtilis spores. B. subtilis is a common species used in
sporicidal testing and belongs to the same genus as the organism that
causdgtahthraxt Bécausiget dhsicigemietidishrateditie snBnsubtiinigpaiesr

?have beRpoyBeskasHa a%fhﬂ&?@gstmsa&symf%@ rf%z“ ?@Qﬂ@%ﬁ?%ﬁ&ﬁgg
ea . refore, these,resulfs ar
qy&;&%%%%%@g .0 )Qﬁg%g?\:vastgnace ina sf e 90 mm x(%[ﬁ g}ni) {L(I)be. :l'I]ﬁe

PCT1 icable to anthrax. It is éxpecte onger

99 ap A
expodtPESHRIFLAELEIRIR Au it TarAsiPRM{197] EVIDENCE OF
EFFI Y OF 10 PPM SILVER and 1.0% H202 COMPOSITION AND 14
5 pow GEUER S 0 7 0 OB GO R b A ARG Ao e
SUBTIFIRCTESS] A NPE #56%e of Example [199] The purpose of this example
is to demonstrate the antimicrobial activit%of two silver-based

compB&fioHs oftH8 BrestiPitnERioTof Baliriat eRAb 988 % rom the
test ofiatismY Scidcisns gusiznsthivavas sweorindiSiec by gyentoniming of
standagdtif-AH -tireubssaysiisiaghasuspension of B. subtilis endospores.
Viewed relative to the previous example (employing 22 ppm silver), this

10 exam#iey e diablistee ssihairp toenatitiglieffesispbhyidnagansaeiyxdaadtH202)ron

the angigyerehial piRResbiegRfirsilyier compositions. Hydrogen peroxide is
stable in the presence of the silver compositions of the present invention.

Whilerimsdregerrperaxite bas:signifeaningmantittisr ahiabpranaries dtsalkd
it is freguRmiy PEOKEREARD Y FAIRBSS B PR MIGIORAL eNZYMSShranes
Howeyer, (he r!‘é’dd{v%ﬁ%%@?ﬁﬁégd?df ?%Peaé’ﬁeso%v%ake”'”% actenal et
walls anc?enﬁancmg BREH Ot the SiNer particris BERSYERRy-BKRRAE: plates.
15 gestridforiERIME Ry eR7s b #65Ger rhbccur. [200] B. Material and
Methods 20 [2Q1] 1. Test Organism. A test suspension containing
endodptiel from BAHLIIRS CELBHIEY ATe FiRs 888 craiep asdrederontias
cultureogiwigtion Nutrient Agar, to which additional sporulation enhancers

were added. Plates were harvested with
[210] 4. Controls:

[211] a) Titers of the test suspensions were computed by performing membrane
20 filtration assays of selected 1:10 dilutions of the test suspensions in PSS.

[212] b) A neutralizer control was performed by inoculating a mixture of @ mi of

neutralizer and 1 m! of disinfectant with 100 mi of the 1:10° dilution of the titer. This

produced about 2,000 cfu / ml in the tube, which was allowed to stand for 20 minutes

prior to diluting 1:10. Both tubes were assayed by membrane filtration using duplicate
25 1 ml samples. All results are shown in Tables 1a and 1b.

{213] C. Results

[214) Titer of Bacillus subtilis Spores:

41



sterile water and endospores were purified by repeated centrifugations
and resuspensions in water. The final wash was in 70% ethanol for 30
min, to ensure 25 the death of all vegetative bacteria. The sgores were
%gﬁg%éﬂﬂﬁ]el& in water containing 0.1 % Tween(r) 80 (brand L/US2005/047699
polysorbate) to prevent clumping. [202] 2. Neutralizer. The Neutralizer
mixture consisted of 12.7% Tween 80, 6.0% Tamol(r) SN (brand of
sodium salt of naphthalene-formaldehyde condengafie), 1.7% lecithin, 1%
Peptone, and 0.1% Cystine. This solutiggiwas intended to ngggralize any.~
30 chemicals so they would not affect siibsequen th of e bacteria.
[203] 3. Kill-time Procedure: 40 WO 2006/074117 PCT/US2005/047699
[204] a) A 9.9 ml'atigiiet of each of theltiBihfectant&S(inventivé colloidal
silver compositiorisomegontaining 14 ppm silver and 1.5% H202; the
other containing 10 ppm silver and 1.08§€1202) wag placed ia a sterile 20
mm %%m%tg% Ahelupes weke equilibrated in a 20C water bath. 5
[205] b) Each tube of disinfectant was inoculated with 100 ml of the test
organism suspension at time zero. [2@8kG)zAt 10 min, 30 min, 1 hr, 2 hr, 4
hr, 6 hr,.and 8 hr, one ml of organism/disinfectant suspension was
removedfiufqniserdaivinhidprineiisr ahtbBidifer. The tube was mixed
thorouglﬁ%tmiﬁ%f‘d’?%ﬁéﬁlwg‘ﬁﬁfﬁgﬁﬂ%sﬂféﬁ?ﬁl%d suspension was
serially diluted ™0, in188&10lc51a¥ s alihdd8lutick! ). 12a8%e) The
number of vi};\%?é‘rbrganisrhs in selécted di tubHStas a ed by
membrane figggatian. One ml aliquots wereg-tated inrQyplicatepdane
membranes were washed with about 100 Ri@f sterigd®SS aard removed
to Columbia Mgar plates. 15 The ptates wBN $hcubBE& at 37E5or 20 hr.
[2209] ] The EHrmber of colonies %%ach fi as EQfifted arffl’ log
reductions computed. [210] 4. Gg@trols: [ZhLE] a) Titegs of the test
suspensionsqwiere compugd by peyforming4membrane 20 filtration
assays of selected 1:10 difutions df the testsuspensions in PSS. [212] b)
A neutralizefdBntrol was Berformefl by inocilating a mixture of 9 ml of
neutralizer ag¢l 1 ml of disjnfectantywith 100Eml of the 1:103 dilution of the
titer. This produced abouwi 2,000 cgu / ml in ghe tube, which was allowed to

standeied; ZNFENLEES numerous to court.

[217] Neutralization Control:

Undiluted 1:1x10"
TNTC 165
TNTC 210

[218] TNTC = too numerous to count.

Table 1b

Solution containing 10 ppm silver and 1.0% H,0,:
Ditution of B. subtills spore/disinfectant suspension:
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prior to diluting 1:10. Both tubes were assayed by membrane filtration
using duplicate 25 1 ml samples. All results are shown in Tables laand
E213 C. Results [214] Titer of Bacillus subtilis Spores: 41 W
‘586 874117 vCTIUS200S/047699 Dilutio 1:1x10 n: 1:1x1° %""iUf aivg i
Number TNTC 36 5 of colonies: TNTC 27 4 [215] TNTC = too numerous
to count. Table la Solution containing 14 ppm silver and 1.5% H202: 5
Dilution of B. sUbtiis spotgﬂ_dlsmfeaciant suspension: e 1:1xhQ' 1:1x102
1:1x103 1:1x104 1:1x10%120 minik 1 TNTCIBRITC 220° TNTCIRITC 265
30 min - - TNT(TNTC 258 TNTC TNTC 1hr I}ITC T g’C 55
TNTC TNTC 3g;2 hr - TNTC 207 29 - - TN 2372%4hr5 815751
6hrO000 3008hr100-100 [216] TNT{= too rymerousiy count.

[217] Neutrallzatlon Control Undiluted 1:1xXD' c
) - TNT TNT 254
man C C
- - TNT TNT 260
C C
1hr - - TNT TNT 146
C C
- - TNT TNT 124
c C
2 hr - TNT TNT 64 -
C C
- TNT TNT 71 -
c C
4 hy ™ 72 5
TC
TN 77 5
TC
6 hr g 0 0
2 0 0
8 hr 0 0 o
0 0 0

[219] TNTC = {oo numerous to count.
[220] Neutralization Control:

Undiluted 1:1x10
1

TNTC 200
TNTC 184

[221] TNTC = too numerous to court.
[222] D. Discussion

[223] The data showed a viable B, subtilis spore concentration of 2.50x10° spores
per mt in the original suspension. inoculation of 9.9 m! of disinfectant with 100 i of
this suspension produced an initial concentration of 2.59x10° spores per mi in the
assay iube.

[224] Results from these procedures allowed log reductions (LR) and Percent Kill
(PK) values to be calculated. They are listed in the foliowing table. Values were
computed using the formulae: LR = -Log(8/Seo) and PK = (1- (S/So)) x 100; where.
S = concentration of organisms at a specific time: and So = the initiat
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TNTC 195 TNTC 210 [218] TNTC = too numerous to count. 10 Table 1b
Solution containing 10 ppm silver and 1.0% H202: Dilution of B. subtilis
‘%%)re/disinfectant suspension: 42 WO 2006/074117

PYE53b5/047699 Time 1-1:1x 1:1x 1:1x 1:1x 10 10" 1050 TAE 1676
“TNT TNT 230 min C C TNT TNT 287 C C 30 - - TNT TNT 254 min C

C--TNTTNT 260 CC21hr--TNTTNT 146 CC--TNTTNT 124 CC
2 hr ediEn{fadnG# orGabismENT RN Eefd. Shde #hdre Tds 4id SighlGcaM [T thin

TC G\Wrguq a8 ﬂira&ftgxgag used for the So values. The 8 hr and 8 hr exposure
times did not produce counts high enough to be reliable. Therefore, these data
were not used in the Iinear regressions. Linear regressions were performed on the
log reduction values using the “fitted line plots’ command in the Minitab statistical
software package. The regression eguations produced, and the times regquired to effect
a six-log reduction are shown along with the log reduction and percent kil values in the
following Table 2.

Table 2
14 ppm SILVER+1.5% M,0, 10 ppm SILVER+1.0% H.0,
Time LOG REDUCTION  PERCENTKILL LOGREDUCTION PERCENTKILL
30 min -0.03 7.9 0.003 0.6
1 hr 0.66 78.0 ' 0.28 47.8
2 hr 2.05 99.1 1.58 97.4
4 hr 4.63 $9.998 3.54 89.97

{2257 Regression Analysis

[226] Eoquation for 14 pom calculated line: Y = -0.66704 + 1.32938x. Equation for 10
ppm calculated line: Y = -0.58690 + 1.03933x. These equations predict that the time for
a 6-log reduction is 5.02 hrs for the14 ppm composition and 6.35 hrs for the 10 ppm
composition,

[227] The neutralization control data showed that the disinfectant was adequately
neutralized. Expected counts corresponded to those expected from the dilution.

[228] The experimental disinfectant solutions tested exhibited significant sporicidal
activity against B. subtfiis spores. The B. subtilis strain used in these evaluations is the
same one specified in the ACGAC sporicidal test. Spores from {his organism represent a
significant challenge for most disinfectants. The times required to effect a six log
reduction are in line with the sporicidal fabal claims of many cold sterilants.

f2281 EVIDENCE OF EFFICACY OF 10 PPM SILVER COMPOSITION AS A
BROAD SPECTRUM ANTIMICROBIAL

[230] A. Methaods

(2317 MIC {minimum inhibifory concentration) and MBC (minimum bacteticidal
congentration) tests were performed according to the standard broth microdilution
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10

15

20

000 [219] TNTC = too numerous to count. [220] Neutralization Control:
Undiluted 1:1x10 TNTC 200 TNTC 184 [221] TNTC = too nhumerous to
%UR) %22] D. Discussion 5 [223] The data showed a viable B. subtilis
spore concentratlon of 2.59x108 spores per mlin the orlglnanﬂjssﬁgor%%-{?”
Inoculatlon of 9.9 ml of disinfectant with 100 Of of this suspension
produced an initial concentration of 2.59x105 spores per ml in the assay
tubaelzai rRemudt s fiemdh as e prosed utassaliatiethicy medthictions: (iRirhibit

%T%E ﬁﬁc‘?g%} g%m}r%P A MBLES: @ﬁﬁl&ﬁl%%ﬁg a%h@b’ol?fl%% lfé{ﬁ&d@rgﬂ% per
om e u rmulae

bt e G L R L L AT

org¥iEn e eaiSYapsRl %nﬁéﬂgnw% m%ﬁ@i’ﬁ(nﬁ&Pﬁ@W@m/Wﬁ 97

PCatIBROSEIN4EEES dondeintbititng,cite i infatins: admaedrerighBinbe

thepgrw@sdna Mifé&%}s thMbhﬂlé’&ﬁnéa sbiehd Rein ebeemrasseafor

the S m\llcarlo %e A a grhamges?@P%? & in %?ggl%ﬂpk%ﬂgﬁ{ce counts

hlgﬁ enoug eretore t ese data” were not used in the

lineggx egfﬁé%&%mw&% ;mnw@aeceﬁﬁregrmé&m%m%@g@amm

reduqilonv uestj r%] the fitted line plots' comm nitab

|
st aﬁg ﬂ: écii ¢l etrlc asure np ntg were used 10 co! ye concentr, dattﬁn
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tubes showed an increase in optical density with time indicating bacterial growth. The

fowest concentration of the antibiotic that showed no growth was the MIC. The "no
growth” tubes were then subcultured in fresh medium. The *no growth” tube with the
lowest concentration of antibiotic that showead no growth on subculturing was the
MBC. Results are shown in Table 3.

[233] B. Resulis:

Tahle 3

Antimicrobial {ppm)

Organism  Tetracycline Ofloxacin  Penicillin G Cefaperazon Erythromycin Silver

S. pyogenes 0.625/>5 1.26/2.5 >5.0 0.313/1.25 0.003/0.019 2.5/5.0

8. mutans 0.625/>5 2.5/=5.0 0.521 /-5 1.25/>5 0.009/0.018 2.5110.0
8 gordonif 0.1566/0.625 2.5/5.0  0.000/0.039 125/1.25 0.005/0.019 2:5/10,0

S. pneumoniae 0.078/0.625 2.6/2.5 0.019/0.019 0£.313/0.313 0.002/0.004 2525

S. faecalis 0.313/>5 1.25/5.0 5.0/>5.0 >5.0 0.009/1.25 10.0/10.0

S, aureus 0.313/>5 0.417/0.825 2.5/>5.0 5.0/5.0 0.039/>5.0 5.0/5.0
P. asruginoss 0.078/5  0.186/0.313 0.13/>5.0 2.515.0 2.5/>5.0 1.67/5
E, coli 1.87/»5  0.104/0.156 >5.0 0.625/>5.0 5.0/>5.0 2.512.5
E. aerogenes >5 0.078/0.156 >5.0 2.92/>5.0 =50 2.512.5
E. clpacae 1.867/>5  0.156/0.156 >5.0 >5.0 >5.0 2.5/8.0
S. typhimurium  1.25/>5  0.078/0.156 >5.0 1.25/2.5 5,0/>6.0 2.5/5.0
S arizona 0.625/>5  0.078/0.078 >5.0 0.833/>50 4.17/>60 2.5/50

S, boydii 1.25/>5  0.078/0.156 >5.0 0.625/0.6256 5.0/>5.0 1.25/1.25

K. pneumoniae  2.5/>5 0.417/0.625 =5.0 >5.0 =5.0 2.5/2.5

K. oxytoca 1.25/>5  10.104/0.158 >5.0 1.25/>5.0 >5.0 1,25/1.25
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[226] Equation for 14 ppm calculated line: Y = -0.66704 + 1.32936x.
Equation for 10 ppm calculated line: Y = -0.59690 + 1.03933x. These

&%%%985]‘? p[,edlCt that the time for a 6-log reduction is 5.02 q@'{%’;’?%‘%ﬁ”

composmon and 6.35 his for the 10 ppm composition.
neutrallzatlon control data showed that the disinfectant was adequately
neutralized. Expected counts corresponded to those expected from the
dilegipn. [R2B]afhereserésihae NiEl MUBID fectémtsohiitis, testeehatnbiteidimum
sigrifisruizspaiicidaliagtivipeoginatiforsipbis spraptdd@dBrubtilis
SUBIRUISRAIN 10288 SYBAANSIRAP AN DS SRRt S AQAG .
sponmaaftest ores from this organism represemg signifi

cHEfRE FSFW?O HisMRRERE t‘?ﬂ@‘ﬁﬁﬂﬁﬁsc?éa‘iﬂ@%cgfféﬁ%{%'ﬂﬂkﬁd on
reammgnf@r@aﬁﬂunenwfthtﬁ@é@p@ﬁ@t@&ﬁdﬁb@mﬁﬁﬁb@w@hwmubwﬁmng

stertantse [RAGhEMRE Mok, EeFBA GMsOfe :Qdri2Mr bV ERpm,
COMPOSITION AS A BROAD SPECTRUM ANTIMICROBIAL [230] A.
Migtisods 254 28CMBICHfrAimrh siraimBibitoH7 cetice htraties) @ssdoBOwith
(namm@an@, bﬂ@cﬂﬂﬁi{!@tc @@T%B%EEBM@%W@((@?{%@W&%%@é‘ﬂi@%&‘?.
ot utiQn

PO Rb G EREE B ALl b IV elepungs s 5 o

mntratlon @f an,antihigtic that will inhibit the (in vitro) growth of an
miectlous organism. Results are reported in micrograms per ml. For
medigal aﬁrﬁblm|§§nﬁ@u@,t@m{9$§&t@ﬂ &fiia wt:,rgbﬁkaméﬁtlaam Qted and found
a‘%Q fé’%‘?!ﬁb?&é%&t%ﬁé‘%ﬁ&%é RSl 1B ﬁ"&*@a ¢h 51 g’?ﬁa%gr &?&‘d'”%;s

ose, route o Inistration, de ree o roteln n

mFé’E?R?r?""Saé“ hePRBTH raiher 5%81%{ C'é%%?ﬂé?'?a‘&%?@ %ﬂ%ﬁ%@?ﬁ’@s
defddouad hbasvresiirenincenivititmadfotier anthwieiotidestge ate adethawn).
Kilt Q904 pdhstindisderganiamanaciiiag 232 e e siavasopreiavared
DY OHRBIAR B Ul % OL e Bh 1 SARS) AL AR UGNIE Gully .
ometnc asurements were used to co ntrQ the concen ratio on 10
of RSP S B TS B TRt ALTE FRSah rient
bréfferrsecait fRAT/MERe SHRRIRIRAEUD BERAET Qﬁ@%ﬁb&ﬂ%r@%@éé‘f@m
eahl 6ngan seapkatiesigh M0 entuds stagetbvdtaseo Uritiofgheateis? Sulbur éontash
adgel &ﬁ@@bﬂa%anﬂemw@egam&mm%w GERAARA L PSRy with
grog}/thS The tu?es %g ch pg}ymgﬁ%metnca{lgn f%?ter éggcgg%tu Qgsl
rOWth: 88ncentr%1t|ont Sttibes showed an merease in

gp%ffe%?fa%%gf@ P B T STERIREPERS RSP YD FhBeqdiRSvalues of 10

correenifatidataftbeeahtibicticrtmtsitrwatodorgrowt iy iy ehdeMeghititgen

"NBqual or broader spectrum of activity than any one antibiotic tested. Antibiotics
generally have restricted antibacterial spectra limited to susceptible organisms, but as
the data demonstrats, the silver composition of the present invention is equally
effective against both gram positive and gram nagative organisms. The data suggest
that with the low toxicity associated with silver, in general, and the broad spectrum of
antimicrobial activity of this silver composition, this preparation can be effectively used
as an alternative to antibiotics.

{238] D. Reference for Preceding Example

[239] 1. U.S. EPA IRIS Report for Silver-CASRN 7440-22-4
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growth" tubes were then subcultured in fresh medium. The "no growth"
tube with the lowest concentration of antibiotic that showed no growth on

%gg%m[é}drfﬁ%was the MBC. Results are shown in Table 3. 2%[,&:/%@ 9%5/047699

le 3 Antimicrobial (ppm) Organism Tetracycline Ofloxacin
Penicillin G Cefaperazon Erythromycin Silver S. pyogenes 0.6251>5
1.25/2.5 >5.0 0.313/1.25 0.003/0.019 2.5/5.0 S. mutans 0.625/>5
22035.0 9.52102 55, MaSEcH0 10697880 TIVES0lrBagBrisicicTS6/B1525

2350 HROMA. 030t 20hk A3 MARHIER 2 H£80.68eS1@reUrnoNiae
0.07810.625 2.5/2.5 0.019/0.019 0.313/0.313 0.00210.004 2.5/2.5 S.

fpaeplis @313 Urbrk B SR ARECR 0 ©0DAKE T5HO04118 BeBbelsreat
R e T e o
aeruginosa u. . . . . . . . . Coll
PEYPo8 6‘.*1%‘2/%%%3@%‘%7@2%%5.0 5.01>5.0 2.512.5 E. aerogenes >5
0,078/0.156 5.0 2.921>5. : ; -5 B k56(a 156
Q050196 20 208hzP B R arlguRabin BRAAAGd: (AR A PER

0>5.0>5 . typhi 1.251>50.0 0.156 >5.0
1Poesenetion (S8YH S5 Fs %%%?o%ﬁf%‘éfﬁ@%&&é%ms >5.0
0.833/>5.04.17/>5.0 2.5/5. bovdii 5/>5 0.07 > L
G100 01 iy B e P A b s
SBiagsssiy Misropiglogy. §x§iMehoD sad- Mt ofse B5%5-1128R% 0 >5.0
1.25/1.25 45 WO 2006/074117 PCT/US2 9
BE7 G i et e O AR I ee e il g

bactericidal cbRBHITFRISRY ROMRASAGRIRINGmIPLMEOMEH es that the
concentratiorcrerded A3 oistaMit ss AN DD CHeCIBTAVES iy her than test
parameters measured for the test. For example, the highest concentration
ofdstracyclinefudéetmds5 S. pyogene was 5 ppm. At that concentration
there was still growth upon subculturing of the "no growth" tubes.

TidsbforePsheivBETAesTess AGTESEIHHEn S SR BaeaHE MithiBe
ofitzosehEERIMbAREikZ rwhishdtats bt easseetttsidgithh QM sakeatiin of
hemaLrhagitdiarberang Colllisodyas deterraingd, Hash ssbsearnglostvely.

P S e TEHTIBRES ©06cE o RAMAN AW MEA L de I iRE R,
from the stock culture, and the tubes incubated at 37£2°C. Transfers to fresh tubes of nutrient
broth were made for three successive days with the final iransfer being incubated at 372:2°C
for 48-54 hr. The Pseudomonas culture was decanted info a fresh tube to remove the peliicle.
The other cultures were vortexed for 3-4 seconds and allowed to stand for 10 min at room
temperature. Finally the cultures were diluted 1:100 in peptone water (PEPW) to which equine
serum was added to yield a 5% total organic challenge. Test carriers (10 mm long polished
304 stainless steel cylinders with an 8 mm outside diameter and 8 mm inside diameter) were
soaked in challenge solution for 15 min, removed, drained and dried at 37+2°C for 4042 min

prior fo use.

[247] Phenol Resistance. Five-one m! aliquots of each dilution of the test phenot were
placed into stetile test tubes and allowed to equiibrate in a 20 + 2°C water bath. At 30 second
intervals, 0.5 m! of each challenge culture was added to the appropriate dilutions of pheriol,
agitated, and replaced into the water bath: After the appropriate exposure times of 5, 10, and
15 minutes, a loopful of suspension was removed from the assay tubes and transferred to
tubes of letheen broth (LETH). The tubes of LETH were incubated at 3742°C for 2 days.
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[237] The 10 ppm silver composition of the present invention was tested
and found to be both bacteriostatic and bactericidal for all organisms
*3?35%% A /In other studies, this composition was compared to othfeU 2005/047699
commercia y available colloidal silver products and found & AR
superior activity to all other preparations tested (data not shown). 15 The
most interesting observation was the broad spectrum that the 10 ppm
silvé$] condianisitititeliens Sedietion eaaisimiCrobi@nse thisptingtTwesn® (brand of
0Qs@%ﬂﬁt\é}asaamyolmampMaﬁ@nd@maafem@aﬁlmkmertgam@msuaz

i, BRI M sl pgtaRe R %*%%95*%@?&39
i M S el S St (et .vae
arftiugeareREgHaodBrepiel shis TERE. B Bt hlbrsth eradie i dsatmbing Rgtrter of

valipsisangirtg:framed A5 0peadicbppmswi thethenexaepiiopuafions of 1 x 10*
Stggptaggecus mutans, Streptococcus gordonii, and Streptococcus
faecalis (which all had MBC values of 10 ppm). The data suggest that 10

pRBasilverresn bogivee ChebHiscH RMIPAcNINES pRsiIabon Brgastekf the
SP&GERHEY Q sﬁ.?é!é{wté'&?e'?e%%gd‘ﬂté‘@ﬁ@!8‘&'&%‘?&&89aM\@W&%%ﬁ&%’E‘&QM

have restricted antibacteri pectra Imited to SUSCGptI

e organisms
ad eHReERd MR SR e iver't &fﬁ'&ﬂg&FﬁPédB?é)éé%ﬁtﬁﬁ/éWS
eoﬁ?@@ﬂ@#@étﬁi@cag%m%mw@@aﬁ# Possoeddn@rariaie regntipe of sitver
organigisorldiel dateshggash thatuihotie o desticity-agsotia@dntatiant was

SilyRfedLISRITEY. 0@1@6‘ é&%&ﬂ{ﬂ%é%ﬁyﬂé% 8t @%W&Q‘ ek;%v&mmgs

SI|¥§ composmon pre aration canelatg}'r ctlve .U

IR SO AE O S am S FeTeTe Lo B R e o
1. ePs o ERH RIS R G B SIRE IS IARY A B 5oy %weyd scored as
208610411 3 PEFRINSRDRE 476 39 2 48] I2ngosrgabisModak SM.
Mechanism of Silver Sulphadiazine Action on Burn Wound. Infections.
Ari#Fflcrofianie ios @pepristien, Ho5ePco8dnnetrd chpiet vas fiskshnertubeof
Richmrsck Ghitianeh 6. Draksesistamparatives Metabalisaa i Ration uakdes
in Manama!S KoRelepilon el %k\’e%f %%Q%B‘%N&Hxﬁ% d%i%t (PRIERY S

n&)i’P@%gOﬂgﬂ? lmh al?us stlgem sirgfei a?utrgazl:go %‘4 n?o m gratreand

Com 0) ISIn ecton, 1on an rvatio OUI’
Bl@tqzmé!ars%ﬁ Peria. ﬁﬁeB%Iuev%@*ﬁv?ﬁws]%@iﬁﬂnmé\é}aw \aﬁ*a‘ibﬂsame -
Jotgensefor Bidbeeurganisiimier otualidiestvgumn e Dvage pstiedvhicriphialegyto
(C&M@m&h@aﬂ GgManyseliss e PRAARLNRHRGAQIRAG RY NN b
OE}!Et \9 reC:nYcS% g al?g)'MZS(llLu 'T:‘%r%\%hﬂﬁaoséclegqu all tubes.

[251) On the P. geruginosa neutralization, the initial titer of inoculum was found fo

be >100 cfu which was t0o high for the protocél. Because all original fubes had been
spiked, a simulated test was performed with same lot of media used in testing by
placing carriers into disinfectant tubes from all three iois of silver compositions for 10
minutes. The carriers were sub-transferred to LETH blanks. These tubes were then
spiked with 1-100 cfu of organism. The tubes were incubated as before and scored
for growth or no growth. New tubes of sterile media from the same lot were also
inocitated as a growth promotion verification.
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AGAINST PSEUDOMONAS AERUGINOSA, SALMONELLA
CHOLERAESUIS AND STAPHYLOCOCCUS AUREUS [245] A. Methods
W?%P&ﬁi%omonas aeruginosa ATTCC #15442, Salmonella gr%) era 954%59
8 10708 and Staphylococcus aureus ATCC #6538 Were tested
using the AOAC (Association of Official Analytical Chemists ADC
Methods, vol. 1, 15th edition, 1990, AOAC Arlington, VA) official methods
95824, 9551Bahgx84.02. Nutrient broth (NBAOAC) tubes were
inoculated from the stock culture, and the tubes incubated at 372C.
Tt fers!iiAdar ignedngrhatent dsrnnsiveies prigi aoiethisdos seawiaive

days Withihsafined #ahsker. beingiinesthates atvaEG@0:-E0hdBe5b s #Bheay
Pegldorapras sydvppvasHesanied it sokshAybs i samaveideame rot

p%uigl . Tl-gejoth r.cultures were vortexed for 3-4 seconds and allowed to
eI T B RE I RS T The S BB el oe

1B AR TR ASREPPERPABAG AHiteHnegiate Yatdnn st oRitiag psint
yield ar&Mmisotaddydaguoiehal Bhged Tastreathiérs 4 nidstag. polished

304 stainless steel cylinders with an 8 mm outside diameter and 6 mm
ingifé diaRfstbrs peteclsisparerinoraneh gasorgabyefepi®lmfgmonstrated
remgvechdsaih édsatcdrigdat-8d 2@ arrsda2 min prior to use. [247]
Phenol Resistance. Five-one ml aliquots of each dilution of the test phenol
WENS] pladedrienttsboievasstuuibak Hicdia foved dioeeiguitibfateripat@d tieCis
wateivoaifle 4RO 2R6eREs. MR AR Srgahrhaaals ChallaRoR G WIWE MMaABe

addeiioheanptonsiate 145ansof PRERA A R, APCLIPIACEH pave
into the Wate{ Eﬁ}h A‘ftgr the,aé)proprlate exposure times of 5, 10, an g
minutes:5'18op ¥dp sﬁélﬁcé"’}’igf" n was removed from the assay tubes and

b fl broth h r
Eatod 2 BTG A e LA JOUL A PSB!
[oA3PEcaTisreTHhateh St intiier GrinitrRtRonb FAI Stateeust 15itb Aarriers

Twhs e ofordhdtdhepblysorshre) (REPT) 80 kaidarosTewskpanet] 4T the 10
Canfieis IR e ed dnl: thes individoab iube ShERRIESANIAG:IR Breinlidd

cisionnEhe bahes weresaieA Mag ok snRydl et bacteria into

solution and serial dilutions were made into 9 ml blanks of LETH medium.
T%@ﬁ O EURPSEHR IS RIREALIL: ShowliR B3k L BTRWA
indicate iter of, organisms on the_carrier. equires. carrier.
oA Kbd Rl SRR SRR A S R e

CofhBaTHISHE Mg arahigmise piveifeecatment WikUoBs shere- phepared

diSiaféptesisueteliplachdwetbosteditg dbstingoe §, dicball 6wttt teaggentibitite

inferdpheeisionéacwatglohaifolelthg 62026 WhaUhaNGhing - 8o RREhut

Ofn%rmﬂff’dh’&ﬁna%% min treatment with 1:60 phenol. The Salmonella culture
showed growth following a 5, 10 or 15 min treatment with 1:100 phenot but no growth
following a 5, 10 or 15 min treatment with 1:90 phenol.

[258] EVIDENCE OF EFFECTIVENESS OF 32, 22, AND 10 PPM SILVER AND
22 PPM SILVER and 1.5% H;O, AND 10 PPM SILVER and 10 ppm
K2S205 AGAINST SALMONELLA AND ESCHERICHIA COLIIN FRESHLY
INOCULATED BEEF SAMPLES

1258} A. Purpose of Example
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contaminated dried carrier was added at 30 second intervals to each tube
of silver composition and placed back into the water bath. For each
e Ogl?m the disinfectant was tested against 60 dried contaminated
grrlers 25 and 10 minute exposure intervals. Following e%@%ﬁ?ﬁ@"%ﬁé%”
carriers were removed from the disinfectant and transferred to a 15 tube
of LETH. The culture tubes were incubated at 372C for 2 days and scored
apeBpsitivied bl pbesaata(ahin grewtheidhacinl lefigt-arganiany(aa0d

%oamgésgqoéo @mm&um@eﬁlg%ﬂﬁ&&@&%&%ﬁ%@@gm@%ﬁ@&ftﬁaﬂk

Has a OSItIVG control. Uninpculated &ﬂﬁ €S servea as

néijﬁh\}b"%‘&ﬂﬁ%fg’ Wﬁ&?‘?ﬂ%ﬁ%’éﬁ% Wi 7 BN 8baé'8ﬁ<§3"”\ﬁﬁ%°*es
101 GEaheléshi feh N7 e fdtigh Tasroselutiesisur dinoo FidRr s Yo
desnensirate neuthaliz atioraificaryloxdesanstraterg rovetbnpkemogionipf
the media, the negative control tubes were also inoculated with the same
112800 cfu for Bll MuegadrgdMsthedsThe inoculating volumes were plated in
triplicate onto soybean casein digest agar (SCDA) to verify the inoculating

tit@ps] TheBaghSarapias Hatdisiusraainela Hed ehtamoiantit areiith tpusss
seghiinpalbivbavRbd25dd Oe the? sadsuline sasvkiiradi pation pthavitttiads

tltﬁarr@mgfws?pmwmm%@w%gk e xR T hich was mgﬁagb'hf%sﬂaed then

prOt eitn %Becau e(??i. !’%?’lalt ureﬁ he%(rjﬂ en S I#caq reisrier:?u sam es wefe
e‘%‘ orme t sam ?0? media use nt S in acing carriers

|n?&?‘éﬁélﬁ‘féi?ﬁéﬁt%ﬂ?e@?'re?ﬁ%wﬁ%éé%fg% Emoep B%é*?ﬁéﬁ%‘?d’iai@ the
mistgtes T heartiersaweks sebs wanwiy reddeiliET Mulafid ATI0gS entlibessd

WEI'g she R3S RikapIMItR b &P 6l I8 pRIBEIwddIestH BAS AVEERd were no
'”r%%bé’%% F&I%r Rl pIoelec] ec%nf%o%%ﬁh%%%lQE%W%MS%&LR%SO“

sterl e media from e same lot were also Inoculated as a growt

prBHSEESN et ER AT R SHbRID YA TS AECFHFaDHE/DA7680 B2
B sRelbglsned sigal tedtinderisingn S suieali scdbm oiestrutiies plosaimgfically

resuisfdansampledids prddisiay isampteriaiedrdpondavestigatiersit
W@&%%wgqtm%témﬁﬁ%m Mﬁ%&@q@ ;})@mageegqm@%@m%
A new bottle was obta ed from th ]g 2,83 sample #3é§‘”ddt£‘ ew
bdHERRE %\ngéﬁcg%réamp% %ﬁﬂ?a‘{g ATl thaniergePWas épeated
ugiistps ahtpranyies AR AR IS SRR thRder ARYBARSHHTE PSR C AN

orgastv sanhedoearieedsallowed for growth for each lot tested. [254]
Positive controls demonstrated growth and negative controls

dapAdinstraedern Guives RrrRmitirpRvsesiainnd Brgaiisifrsan §e6s]

Cmt@&éﬁy&ﬂ@mmﬁmm@w&@mﬂ 400 atrergaris n¥nglihe Taprded Béatis
storage system. The following cultures were used for the Salmonefla specimen: S. fille
(UGA), 8. montevideo (UGA), S. fyphimurium (UGA), S. agona (KSU 05 from CIIC
outbreak isolate), and S. newport (KSU 06 CDC outbreak isolate). The following culfures
were used for the Escherichia coli specimen: £. colf O157:H7 (CDC 01,03}, &, coli
O1567-H7 (USDA-FSIS 011-82 Rif resistant 100ppm), E. coli O157:H7 {(ATCC 43805
HUS associated Type | and it toxins Rif. Res.) and E. colf ATCC#23740 (Genotype K-12
protoirephic lambda).

[264] Stock cultures were cultivated by placing one impregnated bead into a 5 ml
solution of Difco® Tryptic Say Broth (TSB) and incubating for 24 hours at 35°C. Next, a
0.05 mt lpop of the respective culture was inocuiated into a 5 mi solution of TSE and
incubated for 24 hour at 35°C to obtain a pure culture. After incubation, 1 mi of the
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an average of the replicates. For all three organisms, the average titer
found on the carriers ranged from 5.5 x 10 to 5.5 x 106 cfu/carrier. AOAC
requwes carriers to have a minimum of 1.0 x 10" cfu/carrier, %25%

% rugnj]osa /180 carriers showed growth at the 5 min test po %%15%7699
21180 carriers showed growth at the 10 min test point. For S. aureus
16/180 carriers showed growth at the 5 min test point and 21180 carriers
shawettarowts wathedlatmimtess poiTtBRod Scobale! i d4isBrE8035°C.
fﬁ%‘fﬂ%{@%&\ef%ﬂ bt iBR Bomifiast(odobRAd kidBarariasspshawed

Qﬂ%vgg&eaaﬁgéa&?h ?;ﬁ'%ae uBP'”t 257%%ﬁ9a%&1?§@%8%°ﬂﬁﬁ&%§na

min 20 treatment wit

owl
gﬁatrgﬁ@waﬁmafoﬂ&mwwwmﬁt%mﬁw e
stielongroehshsioningt STmihof B ANERoNThSDPABABE RS of respecive

Saphlecosrus esybirer showad grawih-fokrvirgtaiting 00O edbnmin
teatment \éeg&e% H@E}?&ﬂ%m §ﬂ9&ﬁ9 ﬁFOé’HIMQJ i ramgnsir@ mkr%

treatment with 1:60 phenol tg nga &ﬁ 40 atm
\ﬁﬁﬁ*‘i”%(?ﬁ%ﬁ%%fﬁ@%gm?g é{II%’ urne°5§ 5 ot\l/“\’/e Grow he?o owma aqod
1@%%@\ﬁﬂﬁ‘éﬂ%rﬁ%ﬁ?%ﬁ?ﬁﬁ@@%ﬁéﬁ@“ﬂtﬁ‘ﬂ@%éﬂﬁﬁh following a 5, 10

or 15 min treatment with 1:90 phenol. [ZSS%EVIDENCE OF , |
e C THARREY dnesiialionsSames of §sPRANS RIRAE KRS iy muscle)
SibERaRd . 59K M 200 AN DR G orEResHENh 6 prnstrRz sgE! of

ASGINSTE SALMONELAAMMRLERCHIR KT B gL Obcltim EREGHENIZ00°
DRI b Rurae ai opmaie oM,

17 PCT/US2005/ 047699 60& Theg) cpose % %[1 oxa np
tS OB R RL RIRiPR RSP AERRTRF OF 81 SHTSPTRASH T cOMpositio
evnivaiir aiftinct tRalgstinsewit i oeambRi-diesashisleSabn twds ﬁa?ﬂke%teak
ingatiatedopRihsantarioriudaae apiftvdrfivesidinreotkial oliSaloiella

SPEfIgRH 1 i%h%&amﬁ, ea&%ﬁ%é&ﬁayhm Feglimaaiuianiayslive
1x108 S‘Iu cm2 gn %%garate LOéM mo&;lum solution level (1x10

cfﬂ?@?ﬁﬁ ?E‘Efum Siony ormmeéeun 7618 “Material and Methods [262]
Bee Samr‘%'e§e§§§&§%§%e§aatﬂé9\'ﬁﬁn‘é’%ﬁn@ﬂ%’ﬂ%@a ﬁ%&%&@g%wsaayé%a

hours of evisceration. The rect gwomlnus muscle W

off BAPEREERS RS HIthE T RAPHBIRI D K 2 ThER GRS T TGRS
thfdatel dnidetsthin Tites! Satpthiabaeipebihly eRsamliseie ot \dﬁﬁﬁaﬁﬁ@% atural
seaamEhe agepticallya etiieuathgastiplasiticscnpiaitedoniplastie vadrs anc:
ORISR PRAKS BIY WeES LRRIPLHRARE Hhe:SBMR HaYQitheressure rinse cabinet
for 20 seconds. The spray nozzle (BETE NF0580 303) delivered approximately 20 mi of
solution to the surface of the beef sample. The temperature of solutions and treatment
application room was approximately 14°C. After treatment, duplicate 3.5 om” core
samples were randomly drawn from the lateral surface of the beef sample at 0, 20, 60
and 240 minutes. Samples were cultivated and enumerated on selective differential and
recovery media. Log reductions were calculated by subtracting the logye of cfuiem? of the
inoculatedftreated samples at the specified sampling times (0, 20, 60, and 240 minutes)
from the logs, of cfu/om? of the inoculated funtreated samples at 0 minutes. Sample
treatment included the use of 32 ppm silver, 22 ppm silver, and 10 ppm silver
compositions according to the present invention. Separately, combinations of 22 ppm Ag
with 1.5 wght% hydrogen peroxide and 10 ppm Ag with 10 ppm peroxydisulfate (K;5,0s)

were tested.
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laboratory, where the samples were promptly packed in a Multi-Vac
(A-300) and placed in a 4C cooler. Samples used for testing had a pH
b%t%%%r&,ﬁ E137and 6.0 and were no more than 36 hours post evisceration. .
rom ran 10me selected rectus abdominus 15 muscles, 13 %%Tg}%zoosmwﬁm
samples were cut and treated. After treatment, a 3.5 cm2 flame sterilized
stainless steel coring device and surgical scalpel were utilized to
ageptically retieResvite witeak epresiner Samplirgrinterval from each
sample. Tissue cores were placed in a sterile stomacher bag with 25 m|
ofid % pBRosreth AtV itixetRtopdwelverautesting dostdnraehton hakuced
BenaeicA6i0h Setinkdilbion st eRFe RMIRER3NS RURIARlatanatd) as the

m!&_H 167 et AUIRS b AR f%m%ggén%ﬂgcgnﬁtr&?%{ Bhod E”%%t&“neﬂt o

S%a(&gt\’{e and recover media. (26 acteria tures. Bacteria culf)ures

wePS IR NSRBI t?f’ee %ﬁ%ﬁ%ﬁrﬁﬁwml\(fﬁsﬁﬁi’@m i§’ﬂ’fck culture
o o e BT R s

e following cu tures Were Use monel
(U@Rﬁ“%"‘sr’ﬁﬁ’ﬁtéﬁﬁﬂ'@ﬁdﬂf@ﬁf@ Wb’l‘ﬁﬁﬂ uﬁﬁrﬁtﬁq@)@)‘t§ é&éﬁ*&%lﬂl@s
frend CBTt @dforaakes dlave) abh B s 240poirt S, the GaGD T ot eiddacteria

isetaien Thasbolenignauluiemavarsosaddor s sehsdriacall = ror the
Sﬁﬁéﬂg?%ali:-bégi!ér@allézeﬂ'( 1oy (%Q%zBﬂu r%e'?dggﬁg%kx%%gwérg g%‘%’é?ﬁﬂf?§§ %0

1-82 Rif resistant
Rt ] T O 0 Rl 2047 LALPED Fphe s ot that e

(@émﬁé\*m spbadrprototibis ivdatiphekow$ 2645 B etiok msleriadaledeet for
custivetedbyrpbacingaine imiregpaiedbeachintoedatry ssalsionmatdifeq(r)
TrRpie S eiRIID G 28) AddngHbating for 24 hours at 35C. Next, a 0.05

ml loop of the respective culture was inoculated into a 5 ml solution of
TEPopnd FReEbasRdIaR b RQUAIR BabklR RINAIN &) PHES G, !cAfr@uctzoﬂs
nguhAlagLdmh e 30.1YQ 200607 ECTIISO0I0AT090 oo o

ozé)ectlve culture was inoculate INcuba

e o = o ate ‘H@ﬁb%ﬁfé??aéaYﬁ&‘é%)v&%?éO&@ﬁ'ﬁmr@éa%ﬁ%W@
at'ae)deth d Bvetstpémiata pE b Rérinhdisedh BSchbtintiveipe et WAE at 240

rensispe e desits biateh: 1% Rapiartyansh SR thi B3N s
4Gl BriloaldbageddePaRIans NasdaraptedAnd e femaining 5 pellet

was re-suspended with 10 ml of 0.1% peptone. The f|ve 10 ml bottles of

regpactiven CREERsWRRS PRbR G itpgeihapdadeieate a 50 mi cocktall
containing 109 cfu/ml of Salmonella species. The cocktail was diluted to

108 gfu/mResulie 4B LS NG 1F% eRIDHR. LHEUERR RS 6aRinmesk:
bxwt%@u%‘mgsi%@@amet@n&%ﬁ@@m@hméQ%Wmm%*}?&%'&?io minutes,
a%aJXSItS Bgfn[') F:% eqsm tc!lv(? 6% 9 ﬂgsmlijn%{gag éoFl)' Iﬂ’%e Egher initial bacteria level (10%), the

following log reductions were recorded: 0.24 at 0 minutes, (.24 at 20 minutes, 0.42 at 60
minutes and 0.67 at 240 minutes. The resulfs Indicate that the 22 ppm silver embodiment
of this invention furnishes an effective bactericidal effect for Salmorella on beef steak.

[273] Resulis with Silver in water and 1.5 wght% hydrogen peroxide. For Salmonelfa,
for the lower initial bacteria level (10%), the following log reductions were recorded: 0.34
at 0 minutes, 0.33 at 20 minutes, 0.36 at 80 minutes, and 0.62 at 240 minutes. For the
higher initial bacteria level (10°), the following log reductions were recorded: 0.28 at 0
minutes, 0.14 at 20 minutes, 0.30 at 60 minutes and 0.69 at 240 minutes. The resuits
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10 [2651 Method of Inoculation. Samples of beef flank steak (rectus
abdominus muscle) were trimmed to 13 X 8 cm (104 cm?2) and were
inoculated with a five strain cocktail of Salmonella species. or Escherichia
RHBYE*T at a high inoculum solution level (106 log cful@rﬁ%ﬂéﬁ(ﬁy 047699
separately at a low inoculum solution level (104 log cfu/cm?2). This
inoculum was misted onto the tissue surface using a plastic spray bottle
with-semplasekh pantairadwithin @ seplfe ieauakebambsimERcatival
R LOABG PSR ES stoac

cm

Salmonella species... cancent
é%vﬁrpog?frlr?é?é yeg.?f aeﬁ?j(%{?ﬁ%ggc u or the high and low level inoculum

splafon. resneckyel g% o i h&7eiifpisespective. meat surface

inoculation levels were 4.2 and 3.9 log cfu/cm2. [266] The beef samples
wens thephupoweritalhcomsiaine ss\eies! heoksatingbedr B8 knar initial
ToaizqR et Rl RINSAIIS REFLRRRIER (IBHAR. %BRe) Rfks, 041
ca me% ansas) tate Universit Igoods Safety Labora or¥) Whlle_s VA
et P it A e e e e
thigeiriVeition follci@io idaeecudinnswere respplrst 43 4Hal Badn e @ Bdidém a
digtanee 013 sonimdke smedelpiessiraninse TabinetiSor2ais¢entids]0

T SR PORHA T R0 305) e bepegtk ARPE QAR BB AL Tl O
solution to t r

e surface of the beef sample. The temperature of
sﬁﬂ’lﬁS’F@’%ﬁ’H%@%ﬂﬁ t application room was approximately 14C. After
teAmenh ARG PRIES IR R AndRmRlsdray R fiamdhe

| su mnutes. Samples

, 60U and 24
wieriheiRusaiiipLbRPErRInG 180  dhedalewingd SR RRF ASEP Teraitrsty 020
et Giani- b 1@ 88 etidP orivetes. CalGLHEBE eyt alRra bRy A RATG TOteT. EFer Bim2
ohiierIRtinosulaiatie aioy, sempiesa) Bieaneadircveraling:tingds ¢ o
201805289 LASMIAMIES) of597%: B PR OL AU 2: 95 SHRADASUHME R surs

/untreated samples at 0 min ttes. SampLe treatm;agt 'n%“g le tgeol%se of
359It GiRidpe E W%‘W&%ﬁ%pf@ BRI SIVRPCBipositions atcbrding
teetrogiresss at frivanaoicSepadatay sHermPaGRS & 2BeRlRT Bymrra{acs
wighgidardrogen peroxide and 10 ppm Ag with 10 ppm peroxydisulfate
(K25205) 35 were tested. 51 WO 2006/074117 PCTIUS2005/047699
[2677] C. ResENSDENGB DB EITBIE T ESH S5tIO A6 S R s&of a
composition ¢gRhBA pRENsitye HaspMAing/ ENtNES invention produced a
reduction in bacteria on beef steak. In the following, this reduction is
exmassed as Ahdrupgeeaff theralo of the number of bacteria in the control
at time O to the amount of 5 bacteria in the treated specimen at the
s&rqiling The pureessré this 269 |RsmeakRn S ilivresibidatftal
bastesirirve{3shdie doltewirgelaghvention for treating a varlety of human
ailments. The studies in this section were performed in Ghana, West Africa, at the Air
Force Station Hospital under the direction of Dr, Kwabiah, at the Korie-Bu Teaching
Hospital under the direction of 8r. Sackey, and at the Justab Clinic/Maternity Hospital
under the divection of Dr. Abraham. In total, fifty-eight {58) patients were treated using a

silveriwater composition of the present invention comprising 10 ppm silver. The

composition was used both internally and externally as an alternative to traditional
antibiotics. The allments treated included mailaria, upper respiratory tract infections,
urinary tract infections, sinusitis, vaginal yeast infections, eye, nose and ear infections,
cuts, fungal skin infections, and sexually transmitted diseases, such as gonorrhea.
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reductions were recorded: 0.78 at O minutes, 1.11 at 20 minutes, 1.08 at
60 minutes, and 1.23 at 240 minutes, Thus, at 4 hours (240 minutes), the
i fdhg initial bacteria count in the control to bacteria inghg,saimilgs 7600
treated with 32 ppm silver is 1012$. For the 10 higher initial bacteria level
(106), the following log reductions were recorded: 0.86 at 0 minutes, 0.95
at 20 min, 0.98 at 60 min and 1.17 at 240 min. The results indicate that
tHé2%2 ppm shvarEssEMednds R SHIGEAEDN shows an effective
bactericidal effect for Salmanella on beef steak. It will be agopreuated that
digiffectirtpdpminalFainandiiaheas Jhe rrtnasaRrRis IgiireRi g Arkupiieng
15R7arRtehES- 2ol fhsiver komersititildbadedive teves €1RY) orlly fotiblvrgwas
log reegiaiioDnewearentacaseded viB abmminuiesidRealdfoaunies 1.42

A BQ SPURHIES AN LR :ﬂ\txe%‘& MiBLRRTRLIRGAIONGS Jatilak Ragteid

level (106), the following log reductions were recorded: 0.65 at O minutes,
0.66°4%% %nﬁﬁ@’s 0.83 at 60 mlnutes and 0.87 at 240 minutes. The

sin h L& | [ hows
el %&%@%ﬁéméﬁ A e
25)‘1?*[90?%%%%}@ i 2%‘191 %@W&%Hﬁid’éﬁi&ﬁe Qﬁfﬁégiﬂf‘é‘%tﬂ"@%‘rems
i atesated wBakmmnélal bk dowtse it tacteria korerto¢tion pf the present
folowving etredaionsyamaHieeEledTi: 43tREE RINURS (S:d2@tihree
mjpytes, 0.48 at 60 minutes, and 0.68 at 240 minutes. For the higher
initial bacteria lever (106), the 25 following log reductions were recorded:

0. éﬁa?‘t 0 mmta@sfegs?&:éﬁ@&mmt%t&&&%ﬁ%mgl&@é AR BkeRhg 49
}_ erre cscynlmtsols dicate tt')aft tht?mz § ggn 3 V%%m%' lﬂ:lh en}m thls as
|nvent|on Famishes an e%?ec{' Ve bactericidal effect aimonella on beer
StBAIEPIDIBF iR SatintRiveailtrater WARP Wh O™ GRAR{RRABRTERS each of a
peroxadetiror 8wl nested danv4olicn fod dvwetimmiindrioteiie kafieh(d 9)yede full
foluaieg lagiresustans were recorded: 0.34 30 at O minutes, 0.33 at 20
minutes, 0.36 at 60 minutes, and 0.62 at 240 minutes. For the higher
Injtiedibacesidutetielit] D6 bk do kowinigdo theetitpctionsrinsterrgoa dederdl 28
at oD iR ébﬂw@és%@ﬁnjﬂétﬁﬁw@ RRBLERMIMESRBREQARIALIAD was a
minutes. Tl?% res t§s WerV\{re %?Odﬂ%t 74117i Er(o:;;I;IO 2005/04{7990 tHlecate

that the n552 c)rﬁasffver With T % E‘i\hc‘&glro an peroxide embodiment o mt
thI%VﬁH\}?éHﬂ&ﬁ%rBer‘Efﬁﬂ@éfféféﬁM e 51‘?&88‘] g??egf‘?o?a@%mﬁi?ﬁ%ﬁa{”&n
beefweralkit? p4% BavResults with 10 ppm Silver Composition [275] Results
with Silver Compostltlon in Water For Salmonella for the Iower |n|t|al S

bdétekia |k 0 22 5
mikcHsssg, mﬂecﬁo@&ms&es Tﬁe&ﬁﬁt@&mpmﬂe&;tt&r@eﬁ &]aahmmmuw%r

Fobthe fighesHpitial Dartelia day to the infected area until there was a response. Six

patients were treated with about 5 mi {(sbout one teaspoon) each of a composition of the

‘.-

present invention on the infected areas for two times per day. The patients showed a full
recovery within three days.

[286] External Otitis. The method comptises the step of administering a siiver
composition, one o five times a day to the infected ear untit there was a response. Six
patients were treated with approximately two drops of a composition of the present
invention into the infected ears for three times per day. The patlents showed a full
recovery after about four days.
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level (106), the following log reductions were recorded: 0.24 (at O minutes,
0.21 at 20 minutes, 0.41 at 60 minutes and 0.54 at 240 minutes. The
results indicate that the 10 ppm silver embodiment of this invention
‘Epo%%ﬁé%%é“?eﬁective bactericidal effect for 10 Salmonella of bEeF StEAK. ¢
[276] Results with Silver Composition in Water with 10 ppm K S206. For
Salmonella, for the lower initial bacteria level (10), the following log
reghrgtiongtie et didedsd cocontiisaibbase O d? SdatiziSteringuietyd. 35 at

60 IR, 8RO RE FhedD MNY RS iFondiePiphaniipkdaciesiniavehe
(’ﬁ,%g%hfhe J?J:L%WLE‘%%’%%Q‘%Ct'?eqstwf?é?or%c%rde% idgAk P Jues,
0.Ioat 2B minu es, 0.2T a Minutes a':ﬁdo HERT mlnqteg.e‘?%e
ré3AROTeRERLS AP B BERY SRUEFSHitINED AP JBR BRlRNt showed a full
peravedisu fated 2S208) embodiment of this invention provides an
effective bactericidal effect for Salmonella on beef steak. [277]

Ef$8IEN dBro# SirHmiedipgENE SR GO Pisks i SErPRORnBgIing a silver
TR IMEN 0o filld My AdLMENCRE |2 18] iAleButpose wiiBkasple R279]
ThERINOFG O AR S YRRRIEAS I AL IRONSHA R e Willy Rhslvaiahpged

composition embodiments of the present invention for treating a variety of
R TR S PP R RRL (e LR e (8 PO Rt T e
WestRH WA BB &%25 Force Station Hospital under the direction of Dr.
Kwabiah, at the Korie-Bu Teaching Hospital under the direction of Sr.
SkERby, JRRPaEReR Jhspieoriemraran iy SRR TiAd TRRF e Wection of
Deombeaitiomic thetlgrisdtgeeagnti( BBy putareenesréuecingiisgvare each
silkerbyalEt SanXIesHop.efitaepimesp ot snveiencompesngcOipration three
sijyels Ties-gomeosiion wamuged boibhinieraplyand Geroglias an
alternative to traditional 30 antibiotics. The ailments treated included
Mgkafia, UpRRFZCRIARSdas IntRetiansed BinanitrastiHfe eianSomposition,
S'QHékl%%E.‘é ginalygastipieetions, eve AseA ?%rré@é&%%ﬂgﬂﬁev%Hfﬁaﬁents
fungal skin |'n_feectgons, an ,,sexugﬂy transmitted diseases, suchas =
gdfrERRAeSs QS oSk AR PET IS SRARP B0 28 gmposition of
TibanresaniNteitos tared aesoamdsy2BE nabelderinewRiadncsntitDiset Rwaptoms
Thermetroghgoyuisastinedsivp:al pambdistaE ngcageeomtaraialinc-25 ml of
silver composition, one to five times a day orally until there was a
regpunse HRltespatieitingstiy cHie daitbd dowptidds tht @Emolt ddvonistering a
teanRPes GRS SAMPARItRRO5 S RLeSRABLINVAININ NS WSS dBaRe .

d%nga%é?%iﬁgltehe%%k?trfég!edr%ﬁnvtﬂQ’c@m%ggt%ﬁ%s a mouthwash. There was a full

resolution of symptoms within three days {gingivitis} and within one day (halitesis).

(2921 Pelvig Inflammatory Disease. The method comprises the step of administering

about 5-25 mi of silver composition, one to five times a day as a vaginal douche until
there was a response. Ong patient was treated with about 5 mi (approximately one
teaspoon)} of a composition of the present invention two times per day. The patient’s
symptoms resclved within five days, '

[263] Pharyngitis. The method comprises the step of administering a silver
composition, one to five times a day as a gargle until there was a response. Four
patients were each freated with about ten mi (two teaspoons) of a composition of the
present invention three times per day. The patients showed full recovery within six days.
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[282] Bronchitis. The method comprises the step of administering ca. 2-25
ml of silver composition orally, one to five times a day until there was a
{6SPRRIRGE, WO patients were treated with about 5 ml (abou ??%smas 1047699
teaspoon) each of a composition of the present 10 invention for two times
a day for three days. The patients had a full recovery in three days. [283]
Va%rnal Yeast (Candrda) The method comprises the step of administering
4 o5 Respdiusdpissianfdiviohhe methedioanmiess the sipmehadyinitering a
d@zh‘cerre:g rumﬂnuhereowamrw iespangen Eiver patienipaveestsertes amthrabouth

R @&myt&mﬁ@@%&%m@%@% Mmﬁ%%ﬂ%&(&?ﬁ% was

rd The patient ed a full recover
LC%EE%E.%% B“Qf‘f‘m‘]*% St R A R Rb Caeor

ad WA R S§§/§F’é{l (H‘Fd?f"é Tts BEPESTseRbNitonEvaive times
gg% to ti mbréfl cted there was a response. Two patients were
tréatéd RS <THBR G SR Sh e oD iv@insonsiver
e&@ﬁ'mﬂ@lr‘r’@d%ﬂ@;?@??@r%d@ﬁfé@o%ﬂ@éwér hegsatitesteirad Sixipdtients
rectivesyahivércions day: {285hmsite mal tautsiandiiniectien Eneludingy with

S@@MM@?%W&%@Q%%OS%@M'& M@&r@s@ﬂ%@rﬁ%@%%?smﬁ“o ﬁ’)err

T es the ste inistering a silver composition, one
e o A %ﬂ"‘?%%@él%f%”?é?ﬁfdﬂ@é’ S

Pggiants Wess iiBateRbwWIthaPoth 8L (RDORI.QRE Jeashoon) each of a
osition 0 t e sent invention on t e in ected areas fof two times
per?ﬁ) v “e°“§tr8rfr‘}5) iWSw%Saé 1817 SRS DR BS R EoRRayEe Sog patient
E%Hﬁ?@?mfhﬁf@rﬁ%ﬁm fdhepriseant wastign tfreeltninisteritay aTsHvetient
cohmpesifidreonetosfive taves ¢aglay to the infected ear until there was a

response. er 30 patrents were treated with approximately two drops of a

peﬂrdar}etélrh@ pammﬂt&ﬁiﬁe Qarflaluo ms@wy@éwca&@%twwewgs §4
W@%@@/ %ﬂ%?eﬁt%é%%%@%f%mﬁ] zggngt]Eo 3 Mggggatly o) ]e \}eaFPﬁgg)

COjﬂ I’ISGSt ESt %ofa ministerin Sliver comp |on one'to

TR S0 RSP RS Waeérr&eas&@ev O PisnishRue ful
tr?&fé’&%?’t‘ﬁhé[bﬁ’f&@ffﬁately two drops of a composition of the present

invention comprising into the infected ear three times per day. The patient
sHoWed a%ﬁ%iéf’ég%@mu PemsopaBRisAe ReSken hRsooateThea
nfd¥sbEcamTRiise st b Siegivbaddinistdyingtihtsinewas a response. Three

patients were each freated with about ten mi (two teaspoons) of a composition of the

present invention two to three times per day. The patients showed full recovery within six
days,

[298] C. Discussion

[360] These results are consistent with the various in vifro tests repotted herein.
Essentially, the silver composition is extremely effective against a large number of
microbes in vitro. However, the tests indicate that this effectiveness remains even in the
presence of a large amount of organic material. The silver compositions are widely
effective in vivo where the organic background is extremely high, Many other disinfecting
agents are ineffective in the presence of a large amount of organic material and/or are
teo caustic or toxic to be used in vivo,
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composition, one to five times a day topically to the infected area until
there was a response. Two patients were treated with about ten ml (two
$RARR ach of a composition of the present invention '

day. TQ gl?))gﬁents showed a full 10 recovery within eight da;&ls]fI [2% 9@}%49%9
Gonorrhea. The method comprises the step of administering a silver
composition to the infected area until there was a response. Two patients
Wwete eaéldiiesabidaivith Blyduinéham,(Wisaeaspoons) of a composition of
the present invention three times per day. The patients showed an
AW3bnce’OPERTDRRTEIMPIF SRS AR T IIENFRA IC TG midhBigPose of
eEEisesdhe stiipeof atlyipastirimgerdibrer fodosposition) tbaeutetiige times
3, avalyie fe.patianinmikiberp cvasn o espprRSentieMaRDalipaIsNts

Wﬁr%tﬁfatﬁtga Cr?]e%hfr;}r% rs&_t:\udy with about ten ml (two teaspoons) each of a
é’g)r%p%& fon ot t e present invention threg times per day. Thg patients ‘
shyved alesalition phavmpiogswithin fie.deaysMerardrieyed Maara

protocols are discussed later herein. 20 (291 litosis and. Gingivitis, .Lhe
e e R T S e e

frestibires wiyayPERpe inftiRREn RATENHERE (RYS SordgstnrMajgyg infection
patients svekefeadh)tirtateddivittspeeico Mpositivieasidhmpuothebislas THews:
was a full resolution of symptoms within three days (gingivitis) and within
dperday (Heliissisye(e 9aTiPehrdmiktneheivep Dideeseitaindiagien doctors
CQIDRSIGAS ReSien eharkininistesinge2 ahput bedfihmirafisiticess. There were
CS%E%BPE#‘!Q(’%&Q&‘%A%@@&& o0y afsanuasinahs QurhRL there was a
response, One patient pas ticated iuth abput 51 (apRIOXIRISlY D8 rere
1SRG BB Y S BTt B the PréSeAt invention Two times per day.
Tthe taltheses, aydripesaenedaival RMRGVE )8 VBt ardigitts efhe
nethadrenapiiseathastep ofad Ministdeng wosiyenly38 ceitjjdwitiedharne
QINMAHMES fdayhas 4 aIeHHE HRICHPRERSRAGES HAYbIRRIBEES

were each treated with about ten. ml (two teaspoons) of a composition of
the peesenrt préesion three times per day. The patients showed full
recovery within six days. 55 WO 2006/074117 PCT/[TS2005i047699
[294Nrraites o s diorl QR IHNT SR @S MG (b RTINS the step of

adm F‘d?nt@é}%g aau%U,Y?e{o%%%%%%, QPLGRITRASIBY & HRIE0 P8 eliygEone to
five times a gy orally area until there was a response. One patient
exhByitingricthy r(indbeanfitamdsabeficiengy virus) was treated with about 5
ml (approximately one teaspoon) of a composition of the present 5
inles1tion BwestohEsper dagrWier perriepriionyir RGOS SRRSO Rigats:
daysi2R5) SissisitinadnRhiniied Theweihos cosagrisestiioatep(©tsp)
a?ﬂ@ﬂﬁﬁ‘@%oﬁnﬂb’%d one-half ounce (3 tsp) taken in the evening. The patients were
treated with the Silver/Water solution for the first five (5) days of the total 15 day trial, or if
the parasite was not completely gone by day five, silver/water treatment was continued

until the parasite was gone, or until day 15, which ever occurred first.

1307} In the event of a patient whose parasites were gone by day two or three, the
silver/water was continued until day five, and a note was made In the records as when

the parasite was completely gone.

1308] In the event of a patient who was still harboring parasite after having taken the
silveriwater for 15 days, the trial would be terminated as usual, and this patient recorded

as a failure to cure in the records.
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composition, one to five times a day to the nose until there was a
response. Six patients with nasal infections (four with sinusitis and two
Withghigiis),were each treated with approximately two dmp&d}ﬁ%zowﬂ 17699
composition of the present invention comprising in their 10 nasal
passages three times per day. The patients showed full recovery within
four days. [296] Tonsillitis. The method comprises the step of
adtPihisteFitighs BateRt “BAWRSSTHERS, '@f?éstg‘%@%ﬁéﬁat%‘éﬁﬁsoécﬁwg
umtildbier disepsearaesp onasee@nied) dtegnttiavasotigatettwitheive sivg rsiteo nroif
the.prrseideyeiien iestisngpeislay. The patient showed full
recovery within seven days. 15 [297] Upper Respiratory Tract Infection.
The miethasgssomprises the step of administering a silver composition, one
9 to five times a day orally until there was a response. Two patients were
edtWhreafdiePiasiabobe 851 (HSGRAMREN Biveneashesipisean the patients
cdrnpdsitin datrihingt bpeibéntenioiditereetgretpaeday, T Sipateptsn test,

shewed dudhiJesaye BmasiRinashedays: (RO [ARBId rinanyatdastdiniacianssted
h ﬁvﬁé %‘?9(8%‘% ?%:Wt%a?tﬁB OJK?WAQ{%%UQQR%C%% LEOMRORINON, Qne

e times'ad until th ere was a response ree patients were

10 eé’é‘i‘?i‘r@ﬁé&'\ﬁﬂﬁ%ﬁBﬁP‘f&%%?ﬁe(RX/ES‘EﬂﬂE’H%ﬂB%'h %P%F'%Wﬁﬁﬁﬁ%?r‘%‘f e
pressentamednivdhetivie tSteerintnieduded dagrdinicopeitid detasivohvesinfutie, age,
repgiealyepiiin sixersryhissd I isquamian{3bal Wheseasulisiase

CCH%?'&}% WADIRS NRUQUR MDA R JRSRN %mgm&e ra%l&‘ ihgﬁ%?{i‘\%ﬂ%u@%

S|Iver(f osml nis ?xtremelg effective aﬁalns} e number

miSBBEEGR VRYS. BRIV B7thd 1Reed ol iR iRlAY rg é‘?fBB??fSH%%sF“

15 replisnts &b adieerdo fsiademitil obayI¥riRADHA M BB RGhA| et toiing
silemdaem positiothe alenidelycBeneffent) verdnavivoorherelshdootgartibed tests,
baglaueunskise e nebsbighs Mapkether AisiafRoHBGrAG&IMNS BE8rial in order

|n?ff§ctlv% %{,‘rtahe presence of a large amount of organic material and/or
are 168 Caustic of toxic 1o be used in vivo. 56 WO 2006/074117

PGALISLRAMNALIERS, L3Rk M%%Q@@ln'\d%'ﬂ{@t%%{ LENARGR A oo, Al

[3021 Anoth t t | d d in Gh
R g ok B e b

rﬁvwm@fdhﬁaﬂ%ﬂw@pmége@f fike fféowm E@R}@ﬁ\}ﬁm%hﬁﬁ%ﬂ
thetprieseiztinventibove (ShatyenisdSivbip 1) o el tha ciad Shalasiavis0 3 iidhed
PUrRGRSIbLIRIS REpIasRIRRIP-H8)3R@iRrocedure whereby the 10 ppm
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silver/water solution produced according to the methods herein could be
tested for its' possible curative properties in treating patients Who have
Wﬁ@&&?ﬂ?f Malaria infection with any of the four (4) Plasny 05/0 47699
species. An overview of the protocol is as follows: 10 [304] e tn s were
carried out in medical clinics or in hospitals by medical doctors (MD's)

who were very familiar with the disease and its health ramifications. There
itk a a6 patients examined per doctor, and the patients were
required to take the silver product twice a day for five days, as well as
have their blood drawn one day bt 4he trial began and then every

Aadtac bheawad-that-thae-narac

hl 1 ad
T LIIC UIGUU LCDL =) IUVVCU TTacaTye g)a aoILC I‘Iau 3 ? UCCIl CIIIIIIII LZU
I it

for a;tfleast two days. The patients wodld only be paid!it they adhered

completely to the schedule for taking the Silver and Tof obtaining the gaily

hlowderestsati®dtails of Pidtocol: Numhetéof Medical Dotdors (MDs) tq b

involved in testing: 2 20 Number of patients to he tested per physician: 16

AFHREEE and 8 females [?3?)51 Total ndiiBer of days f&r%e trlal 15 [éééj-"

RERERELG g siveriwgigr compositiogto be given fogreatment of 57

PatRRiadpdbetigi@l dailyidage of one oanRge divided ntesio equal doSeR)
aone-half ounce (3 tsp) taken in the marning and one-1a|f ounce (3 tsp)

resavatyd; 8 fients werp3 dsiigerNVatey3 days

TOTT TOUT
vera r?E FECOV

was ot comp eﬁa’]y gore by S%y five, g elﬁ/erc}v\}'ater treatmgnla \V\?as cont %099
until the parasite was gpne, or until day 15, which ever occurred first.| 3

ESHIESPMRIK YIRS five /E@Wé‘t\m of thel tHH4RYE day-tribf 5748 the p

[BO¥hiierthe aweokidf fargatient whose parasites were gotee by day twag og
tPiﬁSmf*ﬂ@ silver/water Was continued until day five, and*a note was made

i# Pﬁ e PASW @SJQOQ Banlifha narasie-w Q pnmnlnfal\l

AoV TTC T T I ATt Ty Dr—

# treatment raiLres e

eventora patientwho-was-stitt-harboring-parasite-after naving-taken-the

silver/waiekdey ibeayserthe,bial wrudbetermigetad @sydsugynsnlilis as
patieatectigottdatbcBbsas a failure to cure in the records. 57 WO

200616741 27 tPeT RISI00 T 0 4785Gd [$09] PO 4Heyratidfiewirodas eeredf
i ReparnbleHssieheoalne '8F WBiiiite parasite disappearance was

recorded, the patient continued to receive silver/water until day five, and

Cigﬁtjinued indi@@rltf iﬁ%t@ﬂdﬁ%szﬁvgmgtgrt&%ﬁen%f the present invention had

significant positive effects against the malaria parasite.

[313} EVIDENCE OF EFFICACY OF 100 PPM SILVER AGAINST MALARIA (IN
VITRO)

[314] INTRODUCTION

{315] On a global scale, malatia has been and remains a major public heaith concern.
The disease is caused by parasitic protozoa of the genus Plasmodium. The life cycle of
this organism is complex, with the parasite alternating between sexual reproductionin an
inveriebrate (mosquito) host and asexual reproduction in a vertebrate host in addition to
mammals as vertebrate hosts, birds and repliles also serve as hosts for malarial
parasites. The portion of the life cycle in the mosquito is the sporogonic phase, leading to
formation of sporozoites which are injected by the vecior into the vertebrate host at time
of feeding. Sporozoites give rise to the schizogonic phase, with proliferation of the
parasites in erythrocytic and exoerythrocytic sites. The parasite is extracellular during its
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[310] Blood tests to be used: The presence (or absence) of parasites in
the patients blood was determined by either the Acridine Orange stain

\ﬁ'ﬂu&rmtm (ﬁlemsa stain test, on thin or thick blood Smear%ﬁ?f@s‘f&%ﬂﬁfs%

the patients. The patients blood was tested on day zero (0) to ascertain
that they did, in fact, have an active case of malaria. If the 10 blood test
confirmed an active case of malaria, then that patient was screened for
agpeptancenisetheitiial. tS crerninginalucedise cortin thofsdtabdati stighes of
a%é%r@[&ﬁn@rgem Pf%e@&s{\?&%e& %@%’a%ﬁés?é’qiﬁrem@#mm défk%mil%taﬁfthe
what was re(@éure hem durin Ral fe a}e am}/ ¥v e SG aldmfcorﬂ‘gslle
OB EC HE?[EHE%’&?H%? e Seo comp fance Wou resu i
deoppEeNF oA PR Al N & r@’fﬂ?ﬁé’?ﬁ{%’f? PR 1 5TRtRSHYS tﬁ?&‘?&@}%e?? tée
joiarthierdtediodtsey were given a written set of instructions telling them how
to take the silver product each day, where to go each day for their blood
tegtes] axdi g phasizingdhentcessiyrefdan pleseitachieressscatd theks no less

Pratpcabef #ﬂ%'@Jd{b%%gt%?op%é@&@nmé&ﬂaew%%s? ke a&%«@y _The
protocol vas strlctlxa?dhered to nthe ost %ggent étu y in Ghana, A

AR 8P tlgarf’s?’#éce|ve°5nfﬁ%ssr§ransé” osage. an T B Was Th %i?cde s of
da&i |§Sf6°8té‘fér|’?f pezite BiSteReT: ti?éaﬁ’l’ﬁécfﬁ‘ﬁ'dﬁa’ﬁé?ﬁéé’?esp e FBOBHBEWHAG
Tatherdblibis peltins afdieaciimsivalie S rdistuiise gralspaty (Stduy Anepigles

S‘i‘rlgé/qgl)o asanel ARARWsHHEM D whichdplloweditherratacusetieris from
nkra%?g gﬁ\te above herein. 25 30 58 WO 2006/074117
P

20 ‘@89137699 [311] Summary Table 4 Study 1 2 3 Number of
Patients 11 16 16 13 Age Range 8-75 2-90 3-61 15-57 Males/Females
NABRIA SIBBIT sywwtraseoli nityeda dudyislel Gverl. Headadbenl ¢Billd, \Shgingsshivering
resay b HfIRb. da Savdaysa2isians 3rdaidhdron estisasovandizne Tedar srb) be

daagsgng Ay %@%eﬁvﬁ?%&%ﬁ?\ﬁm&m% B davs 63 HRYs kS ArJast

days # patients checked for O
f¥om a few weeks 1o severa montZ\s GSevere anemia Is often atiributed to the cause of

death from malaria infection.

[318F Flasmodium falciparum ;

This parasite has several important features. These include the crescent shape of the
gametocyte, the slow rate of growth of the latter and the localization of the pigment
around the nucleus {perinuciear distribution) which is absent in the gametocytes of other
primate malarial parasites.

P.falciparum also differs from the other human species in its greater virulence and lethal
effects, while schizogony of the erythrocytic stages is largely confined to the capillaries
and sinusocids of the internal organ. The popular name for the disease caused by
P.falciparum is “malignant tertian malaria”.

MATERIALS AND METHODS

Citrated Saline:

Sodium Chloride Ygm
Sodium Citrate 20 gm
Distilled Water 1000 mi.

Giemsa Siain:
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plasmodia # patients w. plasmodia 0 0 0* 0* # treatment failures0000 5
+ Recovery times were those taken by the patients to be asymptomatic,
i by the doctors. * Each of these patients was il

\?oak %Lgéébg%s&fter six days, each of their blood samples tesctlggtﬁﬁeggg |ve‘¥/699
for plasmodia. 10 [312] Clearly the 10 ppm silverlwater solution of the
present invention had significant positive effects against the malaria
;ﬁmgﬁlB{WVDENCE@F EFFICACY OF 100 PPM SILVER

?QN{% WELARIA (IN FIMRO) [314] INTRODUCTION 15 [315] On a
g c}ggfgscale, malaria has’B&8h and remains a major public health concern.
FRerdisease is caused by parasitic protozoa of the genus Plasmodium.
The life cycle of this organism is complex, with the parasite alternating
betwed&itds:@mutieip¥dduction in an invertebrate (mosquito) host and
asexuRLepioduclion I RusLERe fIRstdnadliion jo 20 mammals as
vertebrate hosts, birds and reptiles also serve as hosts for malarial
parésifeissoee? SoradYrdiiRe (Hehegokesitotie mbsguifeis tee Sporogonic
phage deadiad o+ founationaf SRQIazRiigswhich are injected by the

vector into the vertebrate host at time of feeding. Sporozoites give rise to
the %schF8guhfeSrhelde Rt ip ibRfertionfontistenparasites in erythrocytic
andsexogey b anticesites iheparasiivdg Rruaesiuar during,its 59 WO
2006/074117 PCT/(TS20051047699 sporogonic phase, shifting to an
intrcetligRIEE ferdemRg HHESSenZbkRtfe stages of development. In
vitrg. celtiwation of the parasite requires simulating conditions in the
masqulg vestos for the sporogonic phase of the life cycle and, for the
schjzogani ase,. conditi r ting growth in exoerythrocytic and
eryt 'rogc%?i@l%% ﬁﬁ%%sgf Hréqr&:?i??é%%gfeegr\?gs% [316] Malaria is one of the
woid' Pisrbtept §gaibrir:paRsiithdissasesamdstgnks no less than third in
the r’gﬂi@[ nfect i In_terms of mortality. The
protydv?ggsgggis!%%t atzc%éﬁgﬂgm%{?w@%ﬁzﬁ%?neg%smodium genus. Four
spetiekisF10 Plasmodium protozoa cause malaria: Plasmodium
f&lipte dtminPlasmodium vivax, Plasmodium malariae, and Plasmodium
ovalgrightansamigedderincipally by the Anopheles

Giemsa stain powder 0.6g

Methanol 1,000mi
Stir avernight and filter befere use.

Human Serum / Plasma of blood group AB +

Human Serum / Plasma of blood group A +

RPMI ~ 1840 Incomplaete Medium
{Personal Communication Dr. Sutar, Haffkine Institute, Parel)

RPMI — 1640 Complete Medium
(Personal Communication Dr. Sutar, Haffkine Institute, Parel)

COLLECTION AND PROCESSING OF INFECTED BLCOD

[318] Parasitised erythrocytes were obtained by collecting 6 m! aliquots of blood in 1 mi
citrated saline by venipuncture from clinically diagnosed cases of Plasmodium vivax and
Plasmodium falciparum malaria from Kasturba Infectious Disease Hospital, Bombay. The
bleod samples were coliested in 10 mi sterile vials. The samples were examined by
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mosquito, malaria infections may also occur from contacting infected

blood, such as from blood transfusions. 15 (317] Classic symptoms of
ngﬁdﬁd?ﬁlﬂde fever, headaches, ch|II§, vomiting, shlverlngpg,g 2005/047699
convulsions. In some rare forms of falciparum malaria, chills and féver

may be absent and the patient may present with delirium or coma.
Remission periods can last from a few weeks to several months. Severe
aneeping tftesattribae diztitiyc freasrseasi with d th%rGrermseitallaiinfégtion. 20
[3 38 imsgpedsun falcinatiigatohhisarmaitalacpyeraiapRIEisite. The
fefls phereNdee srrscealgee lifig gametocyte, the Slow

rate of growth of the latter and t calization of the pigment around the
nucleus (perinuclear distribution) which is absent in the gametocytes of

5 oth&i0125 peinseaaitisrs dlvar sattasites washaib ivage with isoodiffeis frestitithend once
otlwgm hismpiets pReHRS EHkS greatar adﬁp&em ang Ip;@aireeffmcesfrwdai_le medium.
SchlaRA WL e @J)@R}]&%%H%@ﬂ@mé%L%%Bﬁggmws&m?@ﬂ@ FAPRNIRS 15

and sinusqids of the internal organ. The popular name for the disease .
CAtP Ry P REAT AT LR (TR W) PERATS o %
ANEAMETHHOD S SitrdRasSRIm&es 5 3ueRdHOHIY FEer9Ha tgtfurpdium with
10 Citrateri0pgsiurD istittizd Mdodedid® 06 ml cdBigmsan&taim: SONMED were maintained
2006/846H4L fr 26 TR ZROS/RS Wo B iamss SN BOWEderafe 38 suspension

Absol qail ol 75 ml ﬁl cerol 25 ml. Fiel%ss in: Field's Solution, #
TSR] Wy PNEPLR SR UL VRS Pl IR RO e

2. 85 BT GO R hizeli) thitrddsLRTiisindespres mers s ddpden
1 gblsiod regdivminrikisre dRMBN Hramyste gitectly Bisdoly sch@tiyitpf KHZRE0K and
15 theTsehsiendogm step 3.

PREPARATION OF SMEARS AND STAINING PROCEDURE

[321] Cultures were washed twice per week. For washing, the cultures were removed
from plates and transferred to centrifuge tubes. About 5 mi of incomplete medium was

20  added o each centrifuge tube and mixed thoroughly. The tubes were centrifuged at
about 16001500 rpm for about 10 minutes. After about 10 minutaes, the tubes were
removed from centrifuge and the supernatant fluid was discarded Later, the cultures
were subjected to two more similar washes, one with incomplete RPMI-1640 and
another with complete RPMI-1640 medium. After three washes the cultures were

25  transferred fo separate Petri dishes, A smear was prepared from each culture and
stained with Glemsa/Fieid's/Wright's stain. About 1.5 ml of medium was added to each
plate and the smears were examinad under an optic microscope for parasitic index or %
parasitemia for each culiure was recorded. Fresh erythrocytes were added to each plate
every week (Pradhan, 1984)

30 .
[322] PREPARATION OF SMEAR

[323] A drop of culture from the plate was taken on a micre slide. A thin smear was
made and air dried. This smear was fixed by dipping the slide in a coupling jar containing
35 absolute alcohol. A 10% Giemsa stain solution was prepared and used for staining the
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5. Place on mild heat with stirring or shaking for 45 minutes to 1 hour, 6.
Let stand at room temperature for 24 hours. 7. Filter. 15 Field's Solution #

\%(}-2 %P;{ﬁg 2 29 of Eosin Y in 1 liter of distilled water. 2. D';E%%%%e@ﬂ%ﬁ%

Na2HPG4 In the solution from step 1. 3. Dissolve 2.6g of

solution from step 2. 4. Filter. 20 Wright's Stain:. Wright's stain powder
6.0g Giemsa stain powder 0.6g Methanol 1,000ml Stir overnight and
filtorebefdite: sides 261k kendinSerarin £ gmaiahdsctthgaujp NS ebddtiBietd

Seiikin:s Blasnea iplaochaeoup feter 30 RPMI - 1640 Incomplete Medium
(Personal Communication Dr. Sutar, Haffkine Institute, Pare[) RPMI -

1640 Complete Medium (Personal Communication Dr. Sutar, Haffkine
InSttlie” B3R "BXCOLLECTION AND PROCESSING OF INFECTED
BLOOD [3191 Parasitised erythrocytes were obtained by collecting 6 ml
al[amtsmﬂmedmﬁm cARusitsated salingycmmipunetyseafieapelinamslly
LSRR BlBESROLIUmL YA B0 AR MO By RARIS DA M Bserved

gfia from Kasturba Infectious Disease Hospital, Bombay. The blood
ph'é‘é’%r%ecollected in 10 ml sterile vials. The samples were examined

by 61 WO 2006/074117 PCT[US2005/047699 preparing thin smears and
stiizghgthersnsyaeswith 10 % Giemsa's Stain /Field's Stain/Wright's
Stais E@ft&@m}é@;}eyﬁm@ lafmﬁ@maf&ér@@pd %mamiaépe@%tﬁe ThE%wer
Ie el o{ ercent of teml of the Samp e wa recqrd t5 %‘J{

the m{ %a[)e?sa emz rea er & %80%’633 ers U rasn £ a i ocour
parasitised blood Cells Wete was fwice with mcomp A hedium an
orEPSitH EB B8R medium and 6% cell suspension was prepared in
complete medium. Cultures were set up by dispensing 0.5 ml of

suspanEuMm saehpettidish. To this 1.5

[328] 16 mm flat bottom sterile Microwell plates were used for drug sensitivity testing.
One was used for one sample. First two wells were used for control and received 50ul
patients BIM or culture and 50 RPMI comyplete medium and no drug For test 50y of
cutture or patients BMM was mixed into well containing 50ul of engineered silver
nanoparticles (ESNP) with various concentrations. Microwell plates were covered and
incubated at about 37°C in a candie Jar for about 48 hrs. Most of the parasites enter in
schizont stage at the end of 48 hours of Incubation. After incubation using rhicropipetie
the supsamatant medium was removed; blood from each well was taken to prepare
smears and observed for the schizont development. The test has been svalualed by
counting the number of parasites in stained pre-incubation and post-incubation films and
ESNP reiated inhibition of schizont formation. Fot a valid test, the control well should
show > 10% schizont maturation.(Wemsdorfer and Wernsdorfer, 1995).

Results
Species % Pecrease of Parasites
Plasmodium falciparum 94 %
Plasmodium vivax 92 %
Plasmodium berghei 80 %
[329] The in-vitro test used as an indication of antimalarial efficacy shows

conclusively that ESNP ~ 100 ppm is able to reduce the parasitic count in-vifro. Thig is of

63



ml complete medium was added and plates were incubated in an
atmosphere of 5% CO2 and 14-17 % 02 The medium was changed daily

b}/gzi'o?#iratin the old medium with 10 a sterile pasture pipette and addinggs
Y 3thblete medium. Cultures were maintained by addmﬁ“fpég??%%‘h »

(from blood group A+ or AB+; washed and cell suspension prepared in
the same way) after one week, with washing 2 times/week, until the target

2&@5&&@&6&%@@@3@%@@ a&féc{éém@el\;lig iﬁé}hw@ﬂ%{‘smﬂ ngﬁmge than

9 T M) was used dice or drug

sﬁ?ﬁ%&%ﬁ%ﬂ%&%@rﬁeﬁ% (‘P%sﬁnor,ﬂ%%%ﬂrﬁcgﬁpﬁmlw OF

SMRARS ANB/GEARENG BRREEPLIRG FA ki aengis washed

twice per We%é:éﬁgﬁﬁ%;é%%}\r&erﬂl ures were removed from plates and
ugetubes

transferred to centri . About 5 ml of incomplete medium was 20
: a‘ﬂé?sﬁfj to eachycenrifuge tube and mixed thoroughly. The tubes were
centrifuged at about 1000-1500 rpm for about 10 minutes. After about 10

e O it
| ais e ater . CUltures, were supjected to Simil;
e R I R TR L PV TTpete. The
RPHIMABAGSHEBERNT Ketsdihrefupaiatione inresaysnenvniansferred
tothmpeniatil® efficdishBes Metmdaogydshprep arethdromeseactcrial tueeBNTest
strirshwitbdcipmsayieldisA¥RgatsHain 1 Aaat thardplohmesiim.yas
adGrLIn RS- BRIAAGIIE STER"BHEIS BEAICC IRl AL RS cos.

microscope for parasiti ex or % parasitemia for each cu‘ft_ure_
redBrdetl :‘ﬁ#&%‘f?ﬁ‘em %8{&%@%8?&%@&@/&%8@9@%&5%2 AVdRReak
(Presisidps vaBA)iznqaosds REPARRSTHIN ORSMERBSj323] A drop of
culture from the plate was taken on a micro slide. A thin smear was made
ahtfdir dried. Phi¥rTabrAA4eieds by dipping the slide in a coupling jar
. C &tainin 5,a]bsolute, alcohol. A 10% Giemsa stain solution was
o MR T8, UL R B SPGB GMEAER compries 10 po
PEYFUIS pOis%/ (b 6991 spRtweiioniyes hresaivdrentmnitiim alerge tbifmaidlOebix
Gignisst Bhairbscthutiontorsboat 30t (has)inuie seatithevias haduneas in
tagmwalsEniBad] Ratasilicdntlar B Inah e rasilicigdexwas falcpiated by
couniing %héefﬂgmger og f_ga@%laes ;&) rlpo erythrocytes in thin blood
smears. Minimun L0 helds or 10 005 BESES iR g f/apwn itto have a
+ similar susceptibility to M. tubercufosis. The test organism was exposed to the silver

composition in duplicate at four exposure times and quantified using membrane filtration.

[335] Procedure. A vial of frozen stock culture was removed from storage and
thawed. An equal voiume of buffered gelatin (BUGE) was added 6 the cell suspension
and homogenized with a Teflon® (brand of polytetrafiucroethylene) tissue grinder for 1
minute while keeping the culture at 0 1o 4°C in an ice bath. The homogenized cell
suspension was diluted with saline Tween® 80 (brand of polysorbate) solution (ST80) to
approximately 107 cfu/ml.

{336] Challenge Titration. Tenfold sarial dilutions of the culture were prepared in
dilution blanks containing 9 ml of neutralizer broth (NEUB) through a 10® dilution. Three
1 mi aliquots of the appropriate dilutions were membrane filtered by first adding 10-20 ml
physiological saiine solution (PHSS) to the filter housing and then adding a 1 mi allquot
of the appropriate dilution. The filter was then rinsed with approximately 100 ml of PHSS.
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for this purpose. 10 [326] Culture Systems Plate cultures were prepared
with a 5% hematocrit and about 1% parasitemia. The lower the initial

Wf‘i\ﬂé t:m 45 the greater the increase in numbers of paras% ﬁlg
1 -Viro growth. 15 [327] DRUG SENSITIVITY Rl e

flat bottom sterile Microwell plates were used for drug sensitivity testing.
One was used for one sample. First two wells were used for control and
réoefited B6te patipical Bt er dultuie vl BEISRE Midodrplatetniédilpgar

AMlROTHEILRREE RAlRtQcaurRIREPatignts BV wasdninad sto well

containing 501 of engineered silver nanoparticles (ESNP) with various
qengentresigns dlickeweliuplatesaneig covered anddpeahntadal aiitated

%Z%ib% candle a f‘?%ﬁ%?%é&t“:ﬁé%%sn'}’k%ﬁwmg PAASIRRANLET o

schizont stag eatt e end of 48 hours of Incubation. After |ncubat|on using

rﬁl@?&?mpEfFeS%WS‘%&’ﬁéHF%?&%%EH?H‘FFFJ&Q“P&HS%‘&“ ‘1’88%1"1‘?6‘?1?@88??%%
wiielitakéanks preipiaies S eidlTd R oS e ativinntTdrserizgmiauots of the

d@s&&@m&mbﬁheﬁeﬁé hambess eyallpjaksbydanynting thenaambenofiter
AP SHINRAI08SHRTE m%a\s@ %ﬁﬁ@ageﬂpm%mm fﬂﬂé%@é?%a’éﬁ:%@d

related inhjbition of sch tion. For-a valid test, the control
wsm?apwﬁ@%‘go@ﬁ%nt%@?ﬁ% RS g Tom o e
Welipise arrbplags)nied Ridsties Bpatidhe paltsarsedse briphingingidified
Plasrrediynyfatc mian @48 Plasmodium vivax 92 % Plasmodium ber
hei 90 % [329] The in-vitro test used as an indication of antimalarial
effisacy dustwsTeonrsldsivRipttiab&EShiRinhg® ppif isedbié sameeueeethe

D@&@%ﬁ*&&%%%\sﬁ&ﬁ%t& 9&!1630\@@%9@/&7:@%?9 the test disinfectant
PCT/U82005/047,I699 S n% { zsafnce smce ﬁlf'ur éaaggsalégs dpcal]et%t%d vva%r%i;‘(%%m
p%f éniseéﬁgnv?ﬂ?s‘ Kf? rs Wi Vaied

eratures and classica
shristings e iars m&%&%w?ﬁ@ﬁ@@%ﬁﬁ@:éwwvfﬂ@% BEo

Pl I RRIABRN STceT UBEREGI hES I8 BADTER B+ [FIEUR Purposd

[%%%Mm preesaaidhinexanple sdaremanstiaieihrelficanneban of

o erc@? @Rﬁhé%%hﬂ&ol%r?ﬁ%@ InveRiienagalosh s hactsradnal.sause
membrane-filtered by first adding 10-20 ml PHSS to the filter housing and then adding a
1 mi aliquot of the appropriaie dilution. The fiter was rinsed with approximately 100 mi
PHSS. The filiers were aseptically remaved from the filter housing and placed onto 7HIl
agar plates. The plates were incubated in a humidification chamber at 37+2°C for 21
days.

[339] Phenol Control. To demonstrate minimum culture viability and resistance, the
culture was tested against a 0.8% phenol solution. A 1 mi aliquot of test organism culture
was placed into @ mi of the phenot solution equilibrated to 25+0.5°C and incubated for 20
minutes. After the exposure period, 1 mi from the phenollorganism solution was removed
and added to © ml of NEUB. Tenfold seriat dilutions were prepared in dilution blanks
containing 9 ml of NEUB through 10° difution. Thres 1 mi afiquots of the appropriate
dilutions were membrane filtered by first adding 10-20 mi PHSS to the filter housing and
then adding a 1 mi aliguot of the appropriate dilution. The filter was rinsed with
approximately 100 ml PHSS, The filters were aseptically removed from the filter housing
and placed onto 7H11 agar plates. The plates were incubated in a humidified chamber at
37+2°C for 21 days.
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example describes the procedures for evaluation of the present invention
for tuberculocidal efficacy. The methodology is based on the
Tuberculocidal Activity Test Method as accepted by the EPA on
Wettaiediif1, 1985. [Refer to United States EnvironmentaPPFainsmh47699
Agency, 1986. Office of Pesticides and Toxic Substances. Data Call-In
Notice for Tubercuolocidal Effectiveness Data for All Antimicrobial

P §5 'deﬁ&\ljmigé{gﬁr\?#lﬁ&g% ﬁ'ﬁ‘m %1{&59? o‘?%e%é%%t%% \)&3%8%?%%§ §]mi

%@}EB he silver comp osition o

pPé Nk %f%%tﬁﬁ\%!ﬂ%%t&aﬁ?@fpbm S Bl RS LA e sams
campoaiehay s & RTe g e PpRoYinbiestirjarhitonikylidamas isddagdmibe
Myizobaeteirhired D BBIE IGEMEHIORE) .coMis RLURAIREERHSRSate time it

tURRIGWRSIS | meag '@ﬁkﬁ@%@&ﬁdﬁ&@uﬁ fuRgscyl %ﬂégpo%mm%dg 134986 o

V\%lthtoumgrr(}:u sis, the maf cause

in"
tu%@r(ij%qsgls ndd 'é% ORIl PietdtRny eé‘@ﬂﬁﬁé?*&)%%‘bﬁ?ﬁﬁﬁ%‘ﬂﬁs
(UVREPRIRRSFS T Etiien Slgitishraliacckpbeidi iR Heoabeto S diniesiomdr
dupbtadetatiterzprposate dimesandquantified Ossne mehrd ealar:diltoatiDm;

[33% Prosrduse nbuvial Qﬁéﬁﬂéﬁ@cﬁﬁﬂ?'ﬁ @%%ﬁ%@f%%&bﬂﬁ%ﬁ&%ﬁ%e
aﬁlgerw ec'iA\Mt% ual VOI%rtg %5) m Ig{i%%ﬁgﬁ'\ %’IEF S W S alﬁlf femoved
SuspenS|0n enlzed wi

he ce
pgﬁffb%flh%ﬁa%tﬂs}%m Ftt%%%?eoa ARA&F98TF Alateinlie wﬁﬁé W@pﬂ?@bﬁﬁ%d in 2
chitondifstiGhent@rial 82 hath! Ts.homogenized cell suspension was
diluted with saline Tween(r) 80 (brand of polysorbate) solution (ST80) to
apgfdximatelyc1GRegultinl. [336] Challenge Titration. Tenfold serial dilutions
of the culture were prepared in dilution blanks contalnlng 9 ml of
n&dfalizelGrEmteEioEPhe SipierasHiRMER AThFEE” it sesitie
theappiiopriaesd dtidfi siweteThrentiiansstilte teid Hydfirstaticiygidtadomatbd
Physielpgieal saline: Sl ENS 2 i BaAHeE Nl AMBARRR ACHIRG eq

tL@h@l&%&% Rf the appropriate dilution. The filter was then rinsed with
approximately 100 ml of PHSS. 64 WO 2006/074117

PEIAIS2PNR/RALGIdd @&5@@@w&rﬁaﬁsetma%ve@mags%mmé iy
hou5| and Iacggtqnxqf) léL plates. The plates were incubated In
a'Rbm %‘fc 8d chamber at 372 }ﬁl REW ’Tﬁﬁsgfgg VS EhTa A e
cORYaIR TG PvRne trsTigt w&@tﬁﬁéﬁb’i@dhaﬁ&m@%ﬁm'mﬁéted to 200,5C. At
time 0, 1 ml of test orl%;nlsm culture was added to the tube (1:10 5

ditithn). FreesuliinR 09210 R61°8e TGRS idhsslivaisriantingribrd
weEspfepardnaied shutisrvbleinkare sereaieirineo redofNEWREthrolssh 1ers og
didutieercbhreshikctahaligliothebthesapproprateidiidiensmesetraesraBR an

filtsramdy first RgeiRartG2mb MHSP dQdBR filSine diutions plated. Al

reductions were calculated using ths positive control as the initial starling titer of the

organism. The results for log and percent reductions are summarized below. As a
measure of the resistance of the challenge culture, the phenol resistance of the M. bovis
showed a ~1.81 log reduction with 20 minutes of exposure to 0.8% phenol.

[345] Replicate One:

Exposure time Log reduction Percent reduction
15 minutes <012 <12.3%
30 minutes <0.22 <40.0%
45 minutes <1.57 <97.2%
60 minutes <1.56 <97.2%
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housing and then adding a 1 ml aliquot of the appropriate dilution. The
filter was rinsed with approximately 100 ml PHSS. The filters were
aseptically removed from the filter 10 housing and placed onto 7H11 agar
Wataes/THE blates were incubated in a humidified chamber BEBY SR 2009
days. [3381 Tests. Two 25 X 150 mm tubes containing 9 ml of the test
sample were equilibrated to 200.5C in a water bath. To each tube
containing the test disinfectant (i.e., silver composition), 1 ml of test
organism culture was added. The tube was mixed 15 by swirling and
plaaied DReidate The:water bath. At 15, 30, 45, and 60 minutes, 1.0 ml
aliquots of the disinfectant-cell suspension were transferred to 9 ml of
NERBuadaixed thoroughlgraimtion] serial dilutioRsteastaagushered in
dilatiwnuisieinks containing 90ABof NEUB through thet4.8% dilution. Three 1
nitadigquits of the appropriatedilutions were membrade¥4iltered by first
adslingu€:20 ml PHSS to thesdilter housing and thessadding a 20 1 ml
akguoh@bihe appropriate dfugon. The filter was rinsgg with approximately
100 ml PHSS. The filters were aseptically removed from the filter housing
and placed onto 71-1Il agar plates. The plates were incubated in a
EdlidificatioR- cRamlyeions 372C for 21 days. [339] Phenol Control. To
demonstrate minimum culture viability and resistance, the 25 culture was
fé€ibd adhfisterboboy prrapvtiaaabite Arasailt dsuteniEtake g avminst
tetanrelovimisaplerte ¢ imtahadeboiptisapinerstd s otutiomatpsitih Kited dendbatibas
Inghdraies fandlis HaLies oSk e RuRRRWR ARtRY, 1 ml from the
phenol/organism solution was removed and added to 9 ml of NEUB.
Tefold serigvdiEkiopsorenerprepared 10 Hittion bl ks grstaoing®ml of
NEUB througlis]0a& 8 Utenrae +4m abipiesia 5 e/ ARPIORTIaE 38035,

A

ter hosing S R LAY S L RO PG Cp AT dition.
'mglfilter Wa%'ri%ﬁ%%/r%g?h ﬁ%%%(imately 100 ml PHSS. The filters were

aseptically remove ter housing and placed onto 7H11 agar

@i@i?séghee g@%@aé%&f&%&ap }ls/% i@z%uogﬁ/'éﬂiwée&fﬁ[a%bbﬁmg cﬁ_%%gsm&gaf
ays. . 0] Neutralizatior

B R PR 3r R AR T R R B

THE QidirfecBarineLipaipRK SfapAMosCabMErr i EGGiIftae%o the same

temperature as the test samples. One ml of test organism culture was

&tdbd to tHE R SRR Ah VBRI ME IS REPLERM TGS
thegioheaihtaremaeni Bavding vegkeatdirions shmpleasidandidhary; Bemi
atisjusthefde shoxghst simanvesrpdeeshtaoBhe present invention produced nearly a
100% kill of both organisms. The results show the utility of silver compositions of the

present invention in a feminine hygiene product and in a diaper rash product,

[3523] Staptiylococcus aureus can cause serious blood poisoning whan it enters a
wound. | once was easily treated with penicillin, but the organism has now mutated o
the point where it is totally resistant to penicillin. The next defense on the antibiotic
ladder has been methicillin, but methiciliin-resistant strains have become increasingly
common, especially in hospitals. These strains are known as MRSA (methicilin-resistant
Staphiyiococcus aureus) and have been dubbed the “superbug.” People who contract
MRSA can die in a matter of days. In the results reported in this example, a silver
composition of the present invention was found to kill 91.6% of the MRSA in just 10
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ml of NEUB and mixed thoroughly (1:10 dilution), Tenfold serial dilutions

of both tubes were prepared in dilution blanks containing 9 ml of NEUB
thought 10-6 dilution. Three | ml aliquots of the appropriate dilutions were
wiembsang filtered by first adding 10-20 ml PHSS to the filtexiroissinganes
then adding a 1 ml aliquot of the appropriate dilution. The 10 filter was
rinsed with approximately 100 ml PHSS. The filters were aseptically
removed fr filter hou on 7H1 ar plates, The

o bR e hea A B o Y 37 PR
CPRE ity gntier iT kg ARG tﬁéf‘%’l“tﬁ@ﬁﬁéﬂﬁé‘i‘f@étculture was 4.7 X 107

cfu/ml. The positive 15 control titer was 6.5 X 106 cfu/ml. The media used

in$Rf study efeIRIERIHRMGHSed neutralization with a 95.2%
f li | h d di
begg%ery 'g Efj'fu'—i% felgine ggg%élve%aug%vye e t%? nf{e !

[34 the test pIates expectat counts were undereStmated.

tHERCRERE Th ISV PRI R ERRPRS R RARB Ailver ’beﬁ*ﬁFk“fﬁé?‘lﬁ’é"&iﬁﬁ‘ﬂ‘i%%e
estitnagdnTaes thatcturateatZdveocmmis@itobeybind phesdmitehtetestidn
fosrtbeidsgions Rladeridddas | preaiod alinadhe lod and Rerasntaeisgtions
oﬁr{g%tgigpfectant against M. bovis, the estimated counts which have
"greater than" counts resulted in "less than" log and percent reductions

( T?és}-r[‘e earReaeoLisASde g@%%%ﬁﬂiﬁﬁ?%&l{%ﬁﬁ%ﬁ%@%ﬁﬁﬂda albicans
estimation 0 acc imit of detection, for the dilytion

R B e e S SR G e
|nﬂ‘?é(l‘@fﬁl’ﬂﬁQ'Hi’élc?if'ﬂ‘ié"‘*?ﬁgfﬁﬁ'igr‘f‘ieﬁﬂﬁ‘é ?@@GIE@ fstaeigdand percent
reductlons]_ar summarlzed below As a_measure of the resistance of the
cii&ifdnge e B 02851 RVl 580re "ERLRNS Hisheraras
Iowm@mﬁ%\% 'ﬁrﬁﬁme%ffé%é@serreme’t igviphives cJBaGiiRe fiiczitlesr
One ricxipas Goentined, agwer vebon RAereent vedwctiantild mimotesstiske.

¥Rl SATIRIES FO7R A% SN 5. leE TS8R A0 inLtes

v----l_---_

<l. 5(r50§ or (?”YV OOﬁ/O 411&%CTIU§20 5/04{{5 3461
REplicate SLradme 10 Pl s PSrEa A YR RRERIFS 15
mﬁ@m@gs&@%@gugsa%er only ten ( 10) minutes of contact with the silver composition

indicating inhibitory or lethal properties of the silver composition on the parasites. The
outer membranes of twenty-five (25) percent of the parasiies had ruptured afier contact
of one (1) day.

{358] Staphylococcus aureus MRSA ATCC #BAA-44. The initial concentration of
methicillin-resistant Staphyfococcus avreus (MRSA) was 6.0x10° cfu/mi. After contact
with the silver composition, there were 500,000 cfu/mi detected after 10 minutes contact
(91.6% killed), 70,000 cfuim| after 30 minutes contact (98.8% killed), 30,000 cfu/ml after
1 hour contact {98.5% killed), and fewer than 10 cfu/ml after one day contact (virtually
total kill).

[359] EVIDENCE OF THE EFFICACY AND LACK OF CYTOTOXICITY OF 10
PPM SILVER, 14 PPM SILVER + 1.5% H,0,, AND 22 PPM SILVER IN
INHIBITING DNA POLYMERASE AND REVERSE TRANSCRIPTASE IN
THE CONTEXT OF HEPATITIS B

[360] A. Purpose of Example
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30 minutes <0.20 <36.9% 45 minutes <1.58 <97.3% 60 minutes <1.53
<97.1% [347] D. Conclusions 5 [348] The use of silver compositions of
the present invention is effective against tuberculosis bacteria. A method

BEhPeSiAY the step of administering silver compositions of & pFE88t#47699

invention is effective against tuberculosis organisms. [349) EVIDENCE OF
EFFICACY OF 10 PPM SILVER AGAINST CANDIDA ALB/CANS ATCC

#361231, TiR| Sl odd ONASMAGENAD InArhic Ghe 281235, ol IANRMERHBNs of
%I&P&X&Q&%QQ%&H@&%@W@ é%é{%éae 4 gzéQAﬁsﬁgr@%sogﬁm of

IS example'is to lllustrate the efficacy o

Exampl HQSS%%? %ur 0S€ Q

§ﬁ6é’( R eﬁ{&“ﬁ?égé?ﬁem%rﬁ%r?aﬂﬁuﬁﬁddéﬁ?ﬁ&?e}ﬁﬁr@&ﬁm“’d
M‘@@iﬁﬁ%& Y EdRteh s vdgieritiy KThecilzgxampaptictrugrraishuad.
Staphylococcus aureus ATCC BAA-44. 15 [352] Candida albicans, a
Y8, ardeRRER GRS AR Y P RS2 ISP eI Vet RR AU RS dyges.
here tepatitishysrin iR § wddind| Ihis ofion sediegtborasiostana! taneshin The
rpaulteBelepaahomsihat sibdes compRSi RN af mm%emmﬁe@h'@%se and
%Qg%%%%%%ﬂé%s% +9€9 %9851'44‘. 8{ 'B%tgxgm @\% fha?g:!{;%? clfl% I%QS %vntho% the

utility of silver composmons of resent Invention in a Inine nygiene
¥ a@tf%\f?&tfﬂ"a%?aﬁr&wﬁg%ﬁ?&aw%V[%@sgf@f%m}aa{mw&efﬁ%m
ceriseripéatsuthslmsdip Gidbisiagbie stivw fay siienvvomdsiticon obtiveasesamily
treatemd witvpenicitinrbdribe Trgasians basisovmpdated eatbeg@oint
WBRES dfisntOtpihe e sisia Rt AR RENIGH J@&;Ogé%gﬁé?ﬂé&% the antibiotic

ladder has been methicillin, but methicillin-resistant strains have become
iRgraasinglyiuRREN RN, RRECEEVAID DesRiAls: THESH stalnaRIa kioMgvas
\%%é%%tﬁaé%@ '{Herﬁo%ﬁé%%%ﬁ 3 %'?é('ﬂ%%“s%%gléﬁe W) @nd ha Eets)?oe{l]\e

he "superbu 0 contract A'can die |n a matter of

dBSEPIA ?e’ﬁ’ﬁftg% FBHEE ﬁ?r&@'@ﬁ'ﬁr‘i‘fﬁ@ s GaieR G eifieh trakere
pradieitthenarisareavisschatantstel RINDANE RN ol herGANpjthetiiver &1 WO
20RG/07 4T NG THHI S 20 AR TS AR R NRS;nE DAY aNaRe ErERRoN

s R Y el SR omARsnS Al e, ESE LipyRaloR Y
I\/J A, a known mflectlo Fto rgg el%%p 51 B. Metho%ﬁé nd Resul
%@f@rﬁ”ﬁ i HETD 5B Mretdligs elnehaiie v&f ‘Pﬁsﬁ copies
cHifiisodiordresasm BP@%%‘Wéﬁﬂuawrebrmmﬁgfﬁg@@@m@mf Frevoahere.
thiefaltovinfegt retsattsevests and thus replicate effectively. The incubation period of the
hepatilis B virus is about 6 to 25 weeks (L., time before physical and generally
detectable histological or physical symptoms occur). However, there are several
biochemical and histological changes that occur in the early stages following infection
with the hepatitis B virus,

[364] B. Materials

[365] Solutions comprising 10 ppm, 14 ppm, 22ppm, and 32 ppm silver compositions
according to the present disclosure were used. The nudleciides dATPR, dGTP, dCTP, and
[PHI-dTTP were obtained from standard commercial sources, as were the compounds
lamivudine (a synthetic antiretroviral agent) and zidovudine {AZT). isolated Hepatitis B
virus was freshly obtained from a person suffering from Hepatitis B infection and was
taken up by Haffine Institute, Mumbal INDIA (2 WHO cerified testing laboratory). Test
cell cultures (Vero and Hep2) were grown as confluent monolayers by typical cell culture
methods.
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obtained. These results show that silver compositions of the present
invention can be effective against yeast infections, protozoa infections,
and drug resistant bacteria infections. [356] Candida albicans ATCC
WO0RBYO7TFHE initial concentration of Candida albicans 10 yeRStARR§05/047699
6.8x105 cfu/ml. After contact for either 10 minutes, 30 minutes, 1 hour, or
one day with the silver composition, there were no colonies detected.

[33€4; Trichomengg.ypginalis ATCC #30235. The initial concentration of
Trichomonas vaginalis protozoa was 6,0x104 cfu/ml. After contact with

thgestiver compositior) ferceiines 3 Q4%putes golymrLdes:Hibhietr, or one
day, there was 0% motility of 100 Organisms. 15 That is, one hundred

(112691 TrichesnonaswadhnBlpgiitsasiles svenetafaly hechaticsubjicts scopyulsted
M a@bilagrliautionrsy he SnendistblARLBATRENRRN is calculated

s demonsgies motlity ftereny o0 (10 minuice. of oNipEL IS S
CompOSI lon e Catlnag nhibi Itory or 1ethal pre 1

e T A ﬁéﬁaﬁﬁm@v&%&k (25)

percent of the parasites had ruptured after contact 20 of one a
R Sta DL JO R SRRV B HEAORS Hohi A s
cm@w@fmmétwmmfr?@érgtaﬁpv@@awmweﬁaﬁ%eamwﬁ@%a@
6.@x4 G6defLrimd réditesronitact curithritirey SIS, caMpasitiomridnErdanEire

10 S0Q0%0 &y Qﬁt@ﬁ@@ aferdQIniwieseaBtasHOhiGUddamblisty 0AQ

cupLATe] SO Mo eonieqt 96,506 Kledh, DO S a5t 25l
hour con acw ewer t anl afteroneday

icii oA (vigty é’ﬁlL}’raEQP?e' Ié'tlil)e [:%ﬁ%;'%y QNG EAIE e%é'ﬂ%ﬁ hoRe
LACK OF CYTOTOXITITY OF 10 PPM suggm 14 BPM SILVER + 1.5%

Hfﬁﬁeﬁ&ﬁl'ﬁeﬁ%mnﬁ’%ﬁﬁﬂ HERARHIR PBY'YMERASE AND

B Pl odet b Bk b B AeRL g PR L e
15 [3831%%95&1%@% Crohe BrpiREE ?HU%EEF%’?H& SHRCHLY Bt GiRrepstead of

cofrpigsitidinbibfotiié rpilesent invention against hepatitis B. This example
shows that silver compositions of the present invention have antiviral

préi¥atties Trniparientasatrarashitk A e erp ERBh RISt fithe or no
Cytoidinoibes® eyidtdhe tyacidhensilvemeehpositidieg walsranpdpze (NEABG62]

HepgliisiRdpaa1oRE hysAdd ey imeDiithe dapadnaitgatamibondl. The
20 V”Hr%er tpe?(T P%‘%F%ﬁ%’a’n%é/ THSEEIBI IR Aish 3PN Y R TG PUSRIRO

almost exclusive
Radicactivity was measured by a liquid scintillation counter (Blue Star). As a counting

control, a blank silver compaosition was run through the complete procedure without viral
load, to check any potential interference in the scintilation counter method.

1373} A reference for this method is P.S. Venkateswaran, {. Miliman, and B. &.

25  Bilumberg, "Effect of an extract from Phyflanthus niruri on hepatitis B and woodchuck
hepatitis viruses: in vitrc and in vivo studies,” Proc. Natl. Acad. Sci., USA, 1987, 84,
274-278, which ts incorporated herein by reference.

(374 2) Procedure for test of reverse transcriptase inhibition,

{375} A commercial viral enzyme preparation of Moloney muring leukemia virus

30 reverse transcriptase (MoMUuLV) having Poly(A)dT (primer for RT) was used. 50 mi of the
MoMuLV preparation was combined with a mixture of dATP, dGTP, dCTP and [PHIdTTP
nucleotides,
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liver cells (hepatocytes). Replication involves two main enzymes: DNA
polymerase and reverse transcriptase. The results of this example show
that silver compositions of the present invention interfere with replication
YA ahiwigy dither DNA polymerase or reverse 10 transcriptas@CTRS2@s @399
of this example show that silver compositions of the present invention
have antiviral properties. The results of this example show that silver

B.
oA SR ESHLIIGIHON 535 e ISR Boas: heaws

atitis B enters the body of a new host, it
ﬁ%’ﬂ’r\@?"’ﬁ‘ﬁf’ﬁ‘@?@tﬁgﬁ fﬂpCHfB%% B%i¥une system. In the infection,

the yirus “ac 219 E 15eh“e %Snee%‘?‘n%d‘? %ﬁ'&%’%@&%@%r&%%‘&
grt V|rus aiters e fiv ex gbre partic en releases Its
c@%rﬁ%ﬁ’@Nﬁ%‘ﬂW%%ﬁ/Wﬁ% into the liver cell nucleus. Within
the liver cell, the virus replicates via reverse trans tiptio and g\gergss‘leatlon
grétessel PR ?ﬁ%?v%pf’g{/@%g‘ﬂ%r%ﬁnp Hsehnd ‘% K fymerase
émﬁé’éasﬁwé"@w@ﬁ@lyﬁ?@éébaééﬂ%%%@ﬂ&@?%éﬂcfﬁ%? LRt
hegpafifisfBhDidfedineibtocopies 20 of the virus are released from the liver
cell membrane into the blood stream. From there, they can infect other
lipapicellsTandetntisrreptistaepedibraddiyg IheliRBIBagZDatid 8/ of rrereaction
heratitis/Bs hatssisoaost Brile Zipwyepkar ivapdiNTEnbeipre phy siedieantres

N ‘P@Aeﬁémgn%ipé%l%ﬂopQX@W@WWEE%PQRH&EMWN%V
there are several bioch ﬁm cal (g ﬁgogc chan egsmgé rlrgjthe
S R L A ARG TR DR S A RE B ¥ B Vi . ? 6418
Mairiiation388)tsulile $20omprising 10 ppm, 14 ppm, 22ppm, and 32
ppm silver composmons according to the present disclosure were used.
TH&%hucleotides dA PP PERESABTHETESURP S TP were obtained from
standard commercial sour, es. s ere{}n Uent %oun% 30 Ia va&y&gt
shiNetic SR SRSAEPAGE rﬁ 30 dotuidm " %jtea epatitis
vmwfmymﬁﬁ%%w% 6@V§oﬂ"§LﬁPé(rﬂ‘i@rﬁ?)melif’éb&?fﬁ§”’B’e
infeetian anc wasutakensipsyahtititechnstitesenswsiaidad i A (ewHO

C%&E&@Q\ tectingslahermter et est crlaHiwes MMermaadies2)oueigeubator
%}fé‘geqp‘@%)‘&@éﬁ7%%%%’%&@1&%%&%E%o@&%&'&%% BBV

6] C. Methods [367] 1 Proc dure
fdfweégat@r\ﬂm%ym&%%@%ﬁmfah Y8Bet OVR AR Kpisre e T RIBPE s
vinghepaveestef froinvhted aricswiopeetty &r@qﬁwmtwmﬁnmﬂﬁ%ﬁa@d Al
NWslentisessachanpetirevmaiviee $ercent inhibition is calculated

[382] D). Results

1383] Results for test of reverse transcriptase Inhibition:

Tabie 5a
Sample % Inhibition
negative control (PBS) 0
positive conirol (AZT) 31.33
Silver, 10 ppm B89.52
Silver, 14 ppm and 1.5% H202 88.93
Sitver, 22 ppm 84.46
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5 based on the amount of de novo viral nucleic acid synthesized with
respect to lamivudine as a positive control and phosphate buffer saline
(PBS) as a negative control. [369] Specific procedure. Isolated Hepatitis B
VifugeasHiSed to extract free polymerase enzyme, which iBGTEESHEA047699
contaminating enzymes. A virus extract (25 ml) was added to a reaction
mixture comprising dATP, dGTP, dCTP and [3H]dTTP 10 nucleotides (25

nilkaACtiveNDIRLL ER Adeddq igigxture comprising virus

extract and nucleotides. The resultant mixture was incubated at 37C for

24 hours. [3701 A separate negative control experiment was performed in

which phosphate buffer saling.(fBsp, 3 ml) was used instead of the
inhipitor (3 ml). [371] A separate positive control experiment was
psgiasmed in which a known DNA 15 polyenasedmhibitor (3 ml of
laraduiidinerdbagergcentration 3 mg/ml) was used instead of the tested

infubitar b admiediddye reaction was stgppgd by adding 25 ml EDTA
aggl.gomb&A (trichloroacetic acid). Thefgagtion mixture was then

sgﬁ{;g@'d‘ QBQQQ%P%QM%AE paper). Th%é)gper was washed three times
Wét veTr A grrlg then with ethyl alcohol, The 20 filter paper was air dried and
pu{ into & Scintillation vial with a scintillation cocktail. Radioactivity was
measured by a liquid scintillation counter (Blue Star). As a counting
cebiol, adulnkeHySiEPRNHNQBsRA S TEREN QORI SRBNRE EInhibiting
p@g@?gyﬁwggeout viral load, to check any potential interference in the
scintillation counter method. [373] A reference for this method is P.S.
Vepkatesuaa «dr Ml nateRRdRsipt2 RivpaRarg, "Effect of an extract
from Phyllanthus nlrun on hepatitis B and woodchuck hepatitis viruses: in
vitro and in vivo studies,” Proc. Nattlagyéad. Sci., USA, 1987, 84, 274-278,
which is incorporated herein by reference. [374] 2) Procedure for test of
redegnge transcriptase inhibition, [375] A caaimabitial viral enzyme
prepaiatioshpblivieney murine leukemia virus 30 reverse transcriptase

(Mehdid-donbamingrPoly(A)dT (primer for RTg weas used. 50 ml of the
MM ppeparation was combined with ggnixture of dATP, dGTP, dCTP

agﬁ,@ﬂwgﬁwﬁw?]g@t% 70 WO 2006/Q4¢Ad1 7 PCTIUS20051047699
gﬁg@%ﬁ:g'&spwﬂure was combined with 3 m pf,the inhibitor to be tested,

e resultant mixture was incubated at 37C for 24 hours. [377] A
negafive qaoichexpenipeniwas perfrssad-iveriichnhosnbateranéieptase.
S%JW& &Pnﬁa%sﬁoﬂ%&ﬁ’@éﬂfé@e%'m%%ﬂ%%cmg E;'é‘HP;LE%Eed to be effective against

human allments propagated by viruses, such as hepatitis B.

[388] Results for test of cytotoxicity:

Table 5d
Sample Yero Hep2
gontrot (PBS) . No GPE No CPE
Silver, 10 ppm No CPRE No CPE
Silver, 14 ppm with 1.5% H202 CPRE positive CPE positive
Silver, 22 ppim No CPE No CPE

[3891 These resuits indicate that the silver composition is essentially non-cytotoxic.
As expected, hydrogen peroxide, which is known to be cytotoxic, shows a cylotoxic
effect. Thus, the silver should be harmless to cefls when used in vivo.
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5 [378] A positive control experiment was performed in which a known
reverse transcriptase inhibitor (3 ml of AZT at a concentration 0.625
microgram/ml) was used instead of the tested inhibitor. [379] The reaction
WibA'etdpiéd by adding 25 ml EDTA and 25 ml TCA. The rddctiER20GH%6[&°
was then spotted on ionic paper (DEAE paper). The paper was washed
three 10 times with TCA and then with ethyl alcohol. The filter paper was
Yoied pndRubEnaseRERieRMabwEh pesetblaion aoskiaiwvaTer
ad'oaCt'V'%Yéﬂ\S.Hé;S?%H’}ed by a liquid scintillation counter (Blue Star).
[380] 3) Proceduretor Testing Cytotoxicity. [381] Cells were prepared
fggm healthy, ;90}9&16‘39&5 Vero and Hep2 cell cultures that 15 were
maintained by passage every 3-4 days. One day prior to the test cells
werg released frenuine: Gty asRiBesRIaRIGHEAGCHIRUSRAIVE composition
sius(#?se”%}gqg w&r%dgir_!ovw medium and dispensed into wells of a microtiter
plate and pface ind5% CO2 incubator at 372C. An aliquot (100 ml) of
erfgg%test substapgcs Jyas introduced into a well (in- triplicate) with 100 ml
of PBS as a control, Every 24 hrs the wells were examined under 20 high

2 l%r of t;’@@ai%%r Eﬁ@a@_\ ﬁ{ﬁ%@g&&%l ! %Bﬁ@&lmg %&é gwﬁm&ﬂﬁ ieiefteat Gk,
esults are snpown | e 1olHowin e .

RO A AE ARG B QUL A Rk b S FRRBH T o
IRASEINC-AEEEL P8 LB RIBIYPR S B RILR vaBBRtN A%e 28178980 &F S1%F
pEIMU8S.32: Sitveles Weppnenbdnk 8% 0GB g ilinsed 2atin ppargdrapdely
TA004R 2006/0R 4 SRARFAUNSRORBMMAGIS B4 BesH SiamRsirf HNA
?gggﬁﬂ%%w@hwmnT ﬁpﬁataeéafr;&ga%osmpmws@mafeﬁ %MFP'

0 pasitive control (Tamjvudine 33 Silver, 10 ppm 77
conditions for 24 hours and tounted.

395] Tabie §

Sample Silver {ppm) Contact {min) Total Coliform Cfu/100 ml
{per mi)

raw water - um 36 TNTC
1 1.00 5.0 0 0

2 1.00 10.0 0 0

3 1,00 15.0 0 0

4 1.00 30.0 0 0

5 0.50 10.0 0 g

6 0.50 300 0 0

7 0.50 60.0 0 b

8 0.20 500 0 (W]

9 .20 10.0 0 0

10 0.20 30.0 0 0

11 0.20 60.0 0 4]

12 0.10 10.0 0 ¢

13 0.08 20.0 g 0

TNTC = too numerous to count.

[3986] The silver composition proved to be surprisingly effective. Even af the shortest
time (20 min) allowead for incubation of the lowest concentration tested (0.05 ppm) there
was a complete kill of the bacteria. At 0.20 ppm and higher there was a compiete kil at 5
minutes. It seems dear that a complete kill takes less than 5 minutes.
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Silver, 14 ppm with 1.5% H202 65.6 Silver, 22 ppm 60.89 [385] Silver
compositions of the present invention are highly effective at inhibiting 5
DNA polymerase [386] Results for test of reverse transcriptase inhibition:
waBle@®¢4Sample % Inhibition negative control (PBS) 0 posHiv&Eamsei 7699
(AZT) 18.06 Silver, 10 ppm 89.52 Silver, 14 ppm with 1.5% H202 86.93
Silver 22 ppm 84.46 [387] Thus, silver compositions of the present

inyegion inhititaugise yaaseripiase, - Silisp gapResitans gt dig presen

en ion would be e>g) ffective against uman ailments
propagated b@(ﬁmg@ Tﬁh\l?h as hepatitis B. [388] Results for test of

tot ity: Table 5d Sample V. H PBS

TR 1o Thrr e e L e e A Rk Ry BB e
DOSHRRD TP SRS SO FUPNDIN 36 MRS P EC KGR P8 S5 Tera R ssRd
indicadiea ) atdtiess duaracomps sitionsitia $eertsalyrmoardytbudriags Asid
ex?%&ﬁ@?sfﬂ@fﬁ(%@?%ﬁ%@%ﬁ%‘?@?@b%&%@%ﬁ%Qﬁtl@é’ﬁ&@‘?‘&aﬁ@%@;em
(03V410) IC effec u e.slive armiless 1o

R S T A R ey st DS R
OHoetenesdend ieﬂaefew é@r\ﬁﬁ@@ﬁﬁl@@@@\ﬂ?ﬁ*ﬁ?{b@ SIREEBPANT
[3BHmarelr phgef@92} Trestswiblefodndid gastrivaemonetcatartiheoelfepity-

of thgunvertiNe;eRMpesitiareifodisiateming ddnkbngivaias, b3 Fand cuts).
Methods [394] A sample of raw river water was spiked with two loopfuls of
Klglselta ekiyosampositions of the present invention can be sprayed in and around

occupied areas without endangering the health or wellness of humans or animals. One
can disinfect surfaces selected from the group consisting of walls, tables, chairs, light
fixtures, bathrooms, glass, porcelain, metal, glazed ceramic, enameled and painted by
means of spraying or by means of wiping with a siiver composition of the present
invention. A preferred method of disinfecting comprises one or more of the steps of
cleaning the surface to be disinfected, applying, by means of a spray, mop, sponge, or
cloth, a composition of the present invention, thoroughly wetting the area to be
disinfected, allowing the surface to remain wet for at least 10 minuies at a temperature of
at least 20°C (time/temperature interrelation can be adjusted via the Arrhenius equation
or other means known to one cof ordinary skill), and wiping the surface with a clean paper
or cloth towel, Compositions for disinfecting surfaces comprise those comprising 5 to 40
ppm silver. A preferred composition of the present invention for disinfecting surfaces
comprises (32&3) ppm silver. Another preferred composition of the present invention for
disinfecting surfaces comprises (10£2) ppm silver. Another preferred composition of the

present invention for disinfecting surfaces comptises (2242) ppm silver.

[400] EVIDENCE CF EFFICACY OF SILVER COMPOSITION AS SUPER
DISINFECTANT
{401] A. Purpose of Example

{402} The purpose of this example is 1o show the antimicrobiat activity of a siiver
composition of the present invention (here 10 ppm silver, 14 ppm silver with 1.5 wght%
hydrogen peroxide, and 32 ppm silver) against the test organism Yersinia pestis, the
etinlogic agent of bubonic plague. By nperforming a stendard kill-time assay using a v.
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100 mi aliquots of this of this spiked water solution were brought to 0.05
ppm, 0.1 ppm, 0.2 ppm, 0.5 ppm, or 1.0 ppm of inventive silver
composition. After an incubation of 5-60 10 minutes, the samples were
wenibsand fiitered. The filter was rinsed with approximately PLO@QUSHhe3@rTess
water. The filters were aseptically removed from the filter housing and
placed on coliform nutrient agar plates. The plates were incubated under

diti for,24 h d.cqunted. [3 I
e e T

36‘*’?&%@“’? %@@@fﬁfd“‘?bi‘%'ie'mﬁéaéfﬁ”eo 15.000 41.0030.000

50.50 10.000 6 0.50 30. % 70.5060.000 80.205.0000 90.20
16%%°h 0 10 020SEHD Y 1@9 60000 120.1010.000 13 0.05

2809 e? g Of’ EcstFa}H%?P'&JSJI i %@ oﬁ%%‘é Bl E‘A {a?é‘é%r"%% ok

SUI’ rsing y effectl ven at e shor |me 0 min

alﬁf\ﬁfé& frReh3tBA-GRe (I"(SW&FB’SHE%ﬁﬁ?ﬁl‘ﬁﬂsté‘g?@&?ﬁ‘wﬁbsﬁﬁﬁs%re
wasi Sorhpl eterild HBE thedisic (Bricsuspd g prantanafeighdr afdreloerical

CCHMN@@HUB&&ETNM%S ihseamsxleay hratdigonapiate kilitakesdesIhis

AL JRUNESy t%%h\é’%&%% 76%“%&&%@/\93%%%% é@@&% 538 %Y for 5
EVIDENCE OF EFFIC PPM SILVER AS

DI&NEE AN 388 T RS %?ﬁ?l SHRAShS Pt c?%heﬁjﬁg%%%/e%ﬁbAT has
apprbhentarde gerdinak cosernistohrermIEnAENeIR IFobnBBs a broad

spectrum surface disinfectant for use in
{405] The method involved the following steps:
[406] 1. A 8.9 mi aliquot of the sliver compdsition o be tested was placed in a
sterile 20 mm x 150 mm tube. The tube was equilibrated in a 20°C watsr bath.

[407] 2. The tube of silver composition was inoculated with 100 Xl of the test
organism suspension at time zero to form a mixture. The tube was immediately vortexed
and returned o the water bath.

{408] 3. AL 2 min, 3 min, 4 min, and 5 min for 10 ppm or 32 ppm silver or 2 min, 4
min, 8 min and 8 min for 14 ppm silver with 1.5% v/v H,0,, 1 mi of organism/silver
mixture was removed to 99 m! of neutralizer in a 250 ml Erlenmeyer flask. The flask was
mixed thoroughly.

[409] 4. The neutralized suspension was immediately serially diluted 1:10 in
physiological saline solution (PS5).

[41a] 5. The number of viable organisms in selected dilution tubes and flasks was
assayed by membrane filtration. One mi aliguots were plated in duplicate. The
membranes were washed with about 150 ml {or 250 m! if the sample was taken from the
neutralizer flask) of sterile phosphate buffered saline and removed to Columbia Agar
plates. The entire remaining contents (98 mi) of the 4 and 5 min neutralizer flasks were
also plated. The plates were incubated at 30°C in a 5% CO, incubator for 72 hours.

411} 8. The number of colonies on each filter was counted and log reductions
wera computed.
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5 hospitals, medical environments, residential homes, commercial
buildings, and businesses. It has been approved for use against some of
the most deadly pathogens including: Gram-positive bacteria, such as
Biggpudgetecus aureus (presently considered to be the mo$d&ddRps/047699
bacteria in U.S. hospitals), Gram-negative bacteria, such as Salmonella
choleraesuis (responsible for food poisoning), and nosocomial or hospital
10 gegquired paghegens such as Pseudomonas aeruginosa (often found in
burns and cuts). [3991 Silver compositions of the present invention can
be gpspyedriz ardigrerns psacipiedraspaswithrasiendangering the health
or wellness of humans or animals. One can disinfect surfaces selected
from the group consisting of walls, tafdeR, Thairs, light fixtures,
bathrooms, glass, porcelain, metal, glazed ceramic, enameled and
painted by 15limeans of sprayingegiRggugiisans of vilpiegiidith a silver
composition @éfrtiive present inveh@ion. A preferred #bethod of disinfecting
comprises onergn more of the stepd of cleaning théosdrface to be
disinfected, applying, by meansaofea spray, mop, sgo#ige, or cloth, a
composition @f e present inventizn, thoroughly wedtigg the area to be
disinfected, allowing the surface to remain wet for at least 10 minutes at a
tenpetaturérefcabuatidassRodo(titnutiomise thesea indsré R GFEHN (S8 x.
sadjyptedadaisemAnheniuseauaignearcaihes meanskaown to one of
ordinary skill), and wiping the surface with a clean paper or cloth towel.
Comgssitiortsfesdisiofetmgnsiivaces sompisétiose comprising 5 to 40
ppm silver. A preferred composition of the present invention for
disinfecting surfaces comprises (3235398 silver. Another preferred
composition of the present invention for 25 disinfecting surfaces
comprises (1G2®pm silver. AndPRREEHRRed conf58SaEHbf the present
invention for disiifecting surface¥ &mprises (222)9501P8%er. [400]
EVIDENCE ORHFFICACY OF SI&ER COMPOSPRIESRPAS SUPER
DISINFECTABIHi401] A. Purposé&.6f Example 30 [29238¥8& purpose of
this example Bttnshow the antimicgdbial activity ofo@.889€88 composition of
the present invention (here 10 ppm silver, 14 ppm silver with 1.5 wght%
hydrogen peroxide, and 32 ppm silver) against the test organism Yersinia
pestis, the etiologic agent of bubonic plague. By performing a standard
kill-time assay usinga Y. 74 WO 2006/074117 PCT/US2005/047699
pestisgusp&hsienylis fordempmsifatedithb%ilvier-tOagpositemdrof 2hle ©.
present invention are effective even against the bubonic plague bacteria.
[403] B. Material and Methods

Table &
Time Log Reduction Percent Kill
2 min 3.27 99.95
3 min 472 99.998
4 min 5.36 99.9996
5 min 6.47 96.99997

10 417 The calculated regression equation for these data isY = 1,371 + 1.024 x. This
indicates that the time for a 6-log reduction is 4.52 minute.

1418] The silver composition of the present invention exhibited significant bactericidal
activity against Y. pastis, the etiologic agent of bubonic piague. The 32 ppm compasition
gave more than a 7 log reduction (essentially total kill} in less than 2 min. The data show
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[404] Y. Pestis, strain D27, was grown on a Columbia Agar plate for about
24 hours 5 at 30C in a 5% CO2 incubator. Growth from the plate was
scraped into suspension, using 3 mi of sterile HPLC water. The
Bospesigierivas transferred to a 50 ml conical centrifuge tuBET/TRRS(5IaEco9
was then rinsed using an additional 2 ml of HPLC water. This rinse was
added to the centrifuge tube. The tube was centrifuged at 3,500 x g for 5

mingtes: Thesneenaiantsyas shsarrdediand the pgiat W%%ﬁ@é%%%tg&%en
ima
i

in i ]S _water, to tion. of appro
PR O R N A

ive a_ final oncenté

T408F £

A BERReRGHBR PR AlSF BlsRsh ABRIGHAI ST fshetivmayas| sesgirbecause
stérialgle vhethgr BBRerimrtalsegdstetube Wasareuilibfatechmbin @& twatemogen
5 baghrdd@yauid Benlslaa@lnl pReARRRASIHAR WasiBRsHRRLMIRARP O of
the test 15 organism suspension at time zero to form a mixture. The tube
wdsitnmediateyrecstemeidRand returned to the water bath. [408] 3. At 2
min, 3 min, 4 min, and 5 min for 10 ppm or 32 ppm silver or 2 min, 4 min,
6 fMAfland Brafirtidwingd e sitvégingiths B o61v/of MRARVE rabafs in terms of the

OrgHEIRBI iy @TvaMiXELEE W S pFBRYE 8ria RReV-aEReItrmligstd i 200 4R!

10 quver.

phyg 0 ogicg? &3

i

Erleomeyer;flask, Qgssf,'%'%\é@%r&%@q%@ ?{191%9{.%
neytralize suse%&?smn Wgs immediate y dilute

ihé 3

iIv

y seria

40914, Ih€e.
f 10 1n

TBES A0 L IHET TS Rameo that one of

or§EHiam s isdletd satilasly tapkosisnthfiaekdisvas assayed by
membrane filtration. One ml aliquots were plated in d

i rand TER S EERE A B ABOP AR BT (Reseid Bibaas
takehesiiothe neutralizer flask) of sterile phosphate buffered saline and
removed to Columbia Agar plates. Thgigatire remaining contents (98 mi)

pikthe 4 and 5 min neutraliz
incubated at 30C in a 5% C

uplicate. The 25

eﬁ;@%[%xyvere also plated. The %ﬁ%@r—_‘_
Incubator for 72 hours. [411]6. e Ongentration

Boisumber of colonies on each fferwemensrtedwand log redudditzasd36 yeare

gsﬁ‘fm ifi€d. 75 WO 2006/074 88
DeTATHPRENEults for 10 ppm gﬁfa
DehtagPiEgaIction Percent Kill Zpais

Diarrhea (Bloody)
Diarrhea

Ear infection

Ear infaection

Enteric Fever
Epigloftitis (In chitdren)
Eye Infections

Comeal Ulcers-Keratitis
Food Poisening

Food Poisoning

Food Poisoning
Endocarditis
Endocarditis
Meningitis

Meningitis

Meningitis

Meaningitis

Nosocomial Infections
Nosocomial Infections
Nosocomial Infections (From
hospitals)

Pneumonia
Prieumonia
Preumonia

Y OqIerINHBIGA 769

ans
Shigella boydii
Escherichia colf
Haemophilus influenzae
Streplococous pneumonie
Salmonelta tyhimurium
Haemophilus influenzae
Staphyfococeus avreus
Fseudomonas aecruginosa
Salmonella arizona
Salmonelfa tyhimurium
Escherichia coli
Streptococeus fascalis
Streptococcus gordonii
Haemophilus influenzae
Enterobacter aerogenes
Pseudomonas aeruginosa
Streptococeus pnetimonie
Klebsiella pneumoniae
Pseudomonas aeruginosa
Sireplococcus pyogenes

Staphylococcus aureus

Haemophilus influenzae
Pseudomonas aeruginosa
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gbgwng;go'ggble 7. T

9 [41%693@%@1
m
l'gd%- pg)rﬁ
Killed @ 5 ppm
Killed @ 2.5 ppm
Killed @ 2.5 ppm
Killed @ 1.25 ppm
Kifled @ 2.5 ppm
Killed @ 2.5 ppm
Killed @ 1.25 ppm
Killed @ 5 ppm
Killed @ 5 ppm
Killed @ 5 ppm
Killed @ 2.5 ppm
Killed @ 2.5 ppm
Killed @ 2.5 ppm
Killed @ 5 ppm
Killed @ 1.25 ppm
Killed @ 2.5 ppm
Killed @ 5 ppm
Killed @ 2.5 ppm
Killed @ 2.5 ppm
Killed @ 5 ppm
Killed @ 1.25 ppm

Killed @ & ppm
Kilted @ 1.25 ppm
Killed @ 5 ppm



4 min 3.20 99.94 6 min 3.46 99.97 8 min 3.68 99.98 [414] The calculated

regression equation for these data is Y = 2.3965 + 0.1696 x. 5 This

indicates that the time fora 6-log reduction is 21.2 minute. [4151 The

YE3 35482 ppm silver are shown in Table 8. Table 8 Tim&8k5E52005/047659

Reduction Percent Kill 2 min >7.61 99.999998 4 min >7.61 99.999998 6

min >7.61 99,999998 8 min >7.61 99.999998 [416] The results for 14
DisPR silver with 1.5% v/v H2Pgusgeshown in Table 9. TableEfiebiine tag:entration
~Reduction Percent Kill 2 min 3.27 99.95 3 min 4.72 99.998 4 min 5.36
Przeggt@’g@s 5 mln 6 47 99.99997 AT B M Rated regriSEh@ 2> PP

lﬁﬁ QF?% K%: ata is Y&tr ’:;?;/Efcf BSEL Fnis indicaigp] }i pom
g

ﬁ"?ppm
Res g.feduction is ;&,&%,mgw{g,,%},%]@The silver campogiing im
Sca m;rment invention exhibisedsigaiticapydyseksricidal actliimwa@m%& mﬁm
Sepiesti, the etiologic agent ofﬂﬂﬁﬂﬂ@’?ﬁ@f%a QéOQEWQfBZ ppm cﬁ?ﬁﬁ

gm t“?@a?ﬁ% than a 7 log red é{ﬁ al kill) in Ie
op g(%data show 76 WO 200 05/04769% e;;_

Sknppmcgwgr takes some 20 mma};g? ezm aLﬁelmsg kill. The sikisdagcs ppm

skifydsciy@a  peroxide show sigififivamasynergsmenith a caIcu’I%ii@bl@

Stragf THOREr 5 min. This is muclFiBRiE 53 m% f"ﬁsﬂver an 19 PBIF“
hil

Throai? AiEBwas chosen b%@@ﬂ%ﬁ ppm

eother exper
ec &0 that this level of s Mgwﬁh hydrogen 55”;“5?@ 1§§§pm
Uréﬂﬂuﬂna@hleve results approaah‘mgzcﬁhmeagﬁwm 32 ppm sﬂvémpufc@d@tppm

Urigad 9 SATRSWMMARY [426] Foe following TabIeAcontalrg dsgnér@ E‘g}l
p

U tf%’%?l
Ugeﬂ t%ﬁ:ﬁo Its in terms ?qﬂog omon Eegg éﬁg}f‘ sénventlve @ 5 ppm

@ wide varletgt@ altali)

Un Ruman Killed @ 2.5 ppm
Urinary Tract Infections Entercbacter aerpyogenes Killed @ 2.5 ppimt
Vaginitis {Women) Trichomaonas vaginalis Killed @ 10 ppm
Wound Infections Escherichia coli Killed @ 2.5 ppm
Wound infections - Enterohacter aerpyogenes Killed @ 2.5 ppm
Wound Infections Klebsiella pneumonias Killed @ 2.5 ppm
Wound Infections Pseudomonas aeruginosa Killed @ 5 ppm
Wound Infections Streptococcus faccalls Killed @ 2.5 ppm
Yeast Infections Candida albicans Killed @ 10 ppm
{4223 EFFICACEY OF SILVER COLLOID FORMULATED AS A HYDROGEL

[423] Modern wound cara has come to recognize the fact that for optimal healing a
wound should be kept sterile and protected from desiceation and environmental
contaminants. Traditional bandages are effective as providing protection from
5  environmentat contaminants but are largely ineffective at preventing desiccation.

Bandages may be rendered antimicrobial through the addition of a variety of disinfectant
substances, but these substances are often harsh and kili cells or the body as well as
microbes. in recent times wound care has been revolutionized by hydrogsl materials
which are available as either a semisolid (amorphous material) or as a soft shest-like

10  material. The hydrogei is hydrophilic and hence prevents desiccation of the wound. The
sheet-like material is effective at excluding environmental contaminants and because of
its hydrophilic character, the hydrogel can actuaily absorb excess fluid exuded by the
wound,
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diseases. In some cases, the data presented in the table is not repeated
above. 10 However, the results were obtained using the procedures
explained above so that one of ordinary skill in the art can readily
Yephogted the results. [421] Human Diseases Cured By andHRatHBEf84769%
Killed by the Inventive Silver Composition Table A Disease Pathogen
Effective Concentration Boils Staphylococcus aureus Killed @ 5 ppm

OstomyeliligPianb ¥eaassiyedmubmilid Lo ay@opnie %%@Hk@m ssentery
Shigella;paxdil %%%Q@sé.% “”‘ 2318%6%2 S?&BW\R cha ginpH.

aeruglnosa KI treptoCoccus m tans
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Esoﬁm@nﬁé tesiors S dh@r isopp AviUEon. INfbetigntMarsmppdtiitsniaf berae
Killech@Ho2dsapivsolcsr| B feeldo BhOMARIGGARERE PBeSNORjaKIlethdDoRibe

zﬂ%,ﬁ%% 5&“@fe§m§:ﬁ§§r¥§§§H{#@M§%@%£@ DI B Rer.
Sta?p%o%occﬂs e YRS Bl s ORLTL e ee ol

Wﬁﬂ‘ﬁéﬁl@'ﬁ?@éﬁfﬂm@ﬁr@’@‘%ﬁ*e%&eﬁbﬁbﬁ e R rstrenelymers
arizoidekiibedig@ &igpmickesdifniss ringdGEaimonaidhtyhymmriotoskidad 4am,

1 oé t5 Srd5aed B fPQé’i@iDm %lllﬁﬁﬁhﬁfm& &@érE %ﬂ%ﬁdg @\@t ézwm?gn g@f&@g@@
r alis Kille m_Endocar
gor Oh/l%(gﬂ b(%c@ ppﬁ"}1< enlngltls%%é}snﬁgp ”'é”‘.%*fh)’ ‘%ﬁé’&"?@sl 25
ppm Meningitis Enterobacter aerogenes Killed @ 2.5 ppm Meningitis
Psedgiimorits aenagincsatdiied @BrapytokenngitisStrégiocoaictisnces that
pneswngia tkdlag @ 2-RpRBrdesocaRYbIbiections: &ﬁ@ﬁ&%‘lﬁound hea!ing.
pneﬁﬂ@@lgﬁ(%ekgﬁé@g arerhRi RS AR 'nrf&&mn S BN Rce

aeruginos OSOCOI’ﬂI&? ?ﬂ thﬂS rom ep OCOCCUS

1y oBFIES RIRAIE ST B TSHPHO SIS PRI RE SHIFRSRsIGE s o

aurdgeordiRe g Sippand derivatives thereof can also be incorporated as additives to

enhance comfort. Since keaping the wound sterile is a major goal of the dressing,
various antimicrobial or disinfectant agents are advantageously included. These include
organic acids such as citric acid, dilute acetic acid, benzoic acid, proprionic acid and

20 lactic acid. Alcohols such as isopropanal or ethano! are useful as are organic
disinfectants including chlorinated phenolics such as “TCP"(2,4,8 trichlorophenol),
biguanides, chlorhexiding (when mixed with cetrimide), chiorhexidine gluconate, and
chlorhexidine acetate. Disinfectant surfactants including amphotheric surfactants and
aldehydes such as formaldehyde and glutaraldehyde can be included. Halogen

25  disinfectants including iodine, iodophores, and polyvidone-iodine are effective as are
peroxides and other oxygenators such as hydrogen peroxide. Other beneficial
ingredients inciude aluminum-zing astringent agents, furan derivatives and quinoline
derivatives such as clioquinol. As beneficial as all these antimicrobial agents may be,
they ali tend to suffer from the defect that they can be damaging to tissue and/or

30 microbes can readily develop resistance to them.

[426] As amply demonstrated above, tha inventive sfiver colioid is highly effective
antimicrobially, is very gentle to human tissue and is effective against resistant microbes.
Both amorphous gel and hydrogel sheet are both amenabie to delivering effective lavels
of colloidal siiver in moist healing environment. On one hand the amorphous hydrogel
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Pneumonia Haemophilus influenzae Killed @ 1.25 ppm Pneumonia
Pseudomonas aeruginosa Killed @ 5 ppm 77 WO 21106/074117
PCT[US2005/047699 Disease Pathogen Effective Concentration

W etiieBHiH Streptococcus pneumonia Killed @ 2.5 ppm R&$7ifatep047699
Tract Infections Streptococcus pyogenes Killed @ 1.25 ppm Respiratory
Tract Infections E. coil Killed @ 2.5 ppm Respiratory Tract Infections

KI% o%:lte”rgk%neg M Q@ajé&)é?%@s?dél? Péﬁe%ﬂﬂ%%ﬁgéé%'ﬁ{é%@&%ﬁh& begins
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Stapihydaconsetprastiaus el @ ds@hd hdb pp atvakinndestiag snolecular silver,

SARIVIAGAGEHS RIERYS Slied @12, PR ANIRIREUANS ISIEBRINEPRAY Suhich
pyorgenes Kille trep Throat Streptococcus pyogenes Killed
@

I d1% 1.25 ppm.

VBB SOSBAVAAUE AR Haemophilus influenzae Killed @ 1.25
ppm Throat Infections Haemophilus influenzae Killed @ 1.25 ppm Tooth
Deaay Streplacnidauspeutanssiiied i@ Geppaledibietaritisoffdeing hydrogel
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ille . rinary. Tra ections Klebsi neumonia
2 SOOI STAEE OB P Ao S e o 5 &
ppm Urinary Tract Infections Streptococcus faecalis Killed @ 2.5 ppm

Urinary Tract Infections EnterobacteTaeipgagenes Killed @ 2.5 ppm
Vaginitis (Women) Trichomonas vaginafis Killed @ 10 ppm Wound

infpetirng Escherichla ¢ajl Killgd @ 2.5 ppm Woungypfastions

raernvoaenes-Jill B/ /

Entaraohacta nockilled-@-2 A auhd - afo aticnetddtaleiall
T1tCH tTTIAT PAYAT AV Qtl\lllﬂu %LO Hd_VVUUI O T IICbLIUI'IDTYIUUDIUIIa
M@T@%ﬂggf ® 2@39‘&[1 Woun Fﬁfectlons PAmgtern Giriech Labs

RGIHSRIOSFDAERA @5 PRNL Voynd Mfections Stre CUS TAecalis
Kiled @ 2 5 ppm_Yeast Foplog Moot 8%

andida albicans Killed-@-10-ppm

AR} ERmGACEY OF s%ﬁ?&%&fﬂ@‘iﬁ"ﬁomu | ATERIAS A

YRPDROGFI]

HVD.
Propylefie Glycol Humectant E. Merck

16

20

25

[4281 All raw materials were first analyzed for
1.  Anii-bacterial Activily
2. Physical and Chemical Properties:

Appearance
Odor

pH

Feel

Density

Foaming Property
Flow-ability.

No o @

[429] Colloidal Siiver Solution (22 ppm or 32 ppm):
In this formulation Silver Solution is Used as an active component (anti-microbial agent). it
is also the only diluent in this specific formulation.
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[423] Modern wound care has come to recognize the fact that for optimal
healing a wound should be kept sterile and protected from desiccation

and environmental contaminants. Traditional bandages are effective as
PYivveamgpiotection from 5 environmental contaminants butP4re YaReEY§4 7699
ineffective at preventing desiccation. Bandages may be rendered
antimicrobial through the addition of a variety of disinfectant substances,
b%&pese&g\%}m&&p&gig@@n harsh and kill cells or the body as well as

microbes. In recent times wound care has been revolutionized by hydrogel
materiafs~Whigigre availabifaselibchacsaiigandramorphous material)
or as gsoftsheet-like TOmaterial pfie hydrogesmsphydrophilic and hence
prevents desiggagion of the woundmihhe sheet-lileevmaterialiis effective at
excluding envEommhental contaniiéramts and becBidse of its hydrophilic
character Ashefydriogs can actFdligrabsorh excesgfiuid exuded by the
wound. 78 WO 2006/074117 PCTIUS2005/047699 [424] Hydrogels are
famied byBcombnsrmpathedroptilierpdaner with other ingredients in an
aqueous solution. The polymer forms a gel following a change in pH,
temperdture QpeRRENtfiggering event. g‘ggﬂg&? R éoHitblecular network of
the polyjner Founds regions of the ggueous solution. Although the
composjtion may be an 5 amorphous mﬁmﬂgbg a firmer sheet-like
materiag, the wastipajority of the volumegdends to be occupied by the
aqueous. solutismiag eppeded to the hyéhiofdwlicapelymer. Hydrophilic
polymeis thafameaiifopriate for the photiterisgdst hydrogels include
gelatin, carboxy-methyl cellulose (and other cellulose derivatives), other
carbohydrate polymers of plant or algal origin such as alginate,
cagiapeenany, pthan gum, locust bean gum, 10 gum traganth, guar gum,
gum arabic and other plant gums, acrylic acid copolymers (such as
Carappol)cadieoavnaakansrbineseanckaioniachyerephiiemaeyRyessiymer.
el d0e Aie s AamBeneR! PLRIRIARIL AU AR MRS S 8N i
su stancpegt at enﬂ/ance the p yglca characteristics of the hydrogel, ‘
o TGRSR ERRS AFTTREA THGE BT BB et D Ve B GE R R PRS-
adidsuasd i pharthatastives schdedtivasd lxieeridnudsiips e loRngcar
fopmptiannt dipininh seasHNBRGRBERANIRGRSIteticsich CRrBspd Buaedines
Iid ﬁ‘lé‘lgrmgﬁw@égﬁs thereof can also be incorporated as additives to
enhance comfort.”Since keeping the wound sterile is a major goal of the
dressing, Nadipusaekisniaaiial or disinfReladiageats are advantageously
included. These include organic acids such as citric acid, dilute acetic

aquishenzpieneidaprapdesiccacibantea0 lactic acid. Alcohols such as

iso1p.ro|1?€3rgtejsljTca)ur1 géhanol are useful as are 05(3&%%&@ powder
2. Cdor Qdorless
3. pH Not Applicable
4. Feel Not Applicable
5, Density Not Applicable
8. Foaming Property Not Applicable
7. Flow-ability Not Applicable

j436] Triethanclaming
(TEA) CeHisNOz (Mol Wi 140,10}

in this formulation Triethanolamine, an alkalizing agent neutralizes Carbepol to raise the
viscosity. It also increases the penefrating power of the active agent.

[437] A, Anti-bacterial Activity (Not Applicable)
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disinfectants including chlorinated phenolics such as "TCP"(2,4,6
trichlorophenol), biguanides, chlorhexidine (when mixed with cetrimide),
chlorhexidine gluconate, and chlorhexidine acetate. Disinfectant
‘gﬁﬁg%ﬁlﬁﬁ“t%qncluding amphotheric surfactants and aldehydgggﬁéwgéa47699
formaldehyde and glutaraldehyde can be included. Halogen 25
disinfectants including iodine, iodophores, and polyvidone-iodine are
effétifie adabbyjieFoniddamisdfieraiigienators such as hydrogen
peroxide. Other beneficial ingredients include aluminum-zinc astringent
agents;'fu@ﬁ;&@’i\?ﬁtives and quinoline deriv%ﬁiﬁ@%ﬁ’&%@ H&‘auinol. As
2. o . ight ammeonia
benefigal 4 all these antimicrobial agents mgyy rﬁﬂ%aﬁtend to suffer
from the dedgct that they can be damaging to fissaig,Raeor 30 microbes
can readilpaewglop resistance to them. [426] Agampéy demonstrated
above Ghepavengiesiver colloid is highly effélotidepiaatimicrobially, is very
gentle fo HifvaRt¥sue and is effective againdideipstsatienicrobes. Both.
amorphous gel and hydrogel sheet are both amenable to delivering
effdttile Ie@é@“%ﬂ%&i/tﬁﬂbl silver in moist healing environment. On one
hand the afgdtg@hous Madragereia® WO 2006/074117 PCTIUS2005/047699
slowly releases colloidal silver as it slowly softens in tissue exudate and
graldd@illy bBgiridens dived lechemakls btbier danhd arvmrphinistiydsedet a
5donaiescmaishdrzdDnibeiriis sumiargmsisiohtaneously makes colloidal silver
available at site. In addition, a small amount of colloidal silver present in
theidttssing. Has-tretadbiadwtavie of beingNatdeplidabisilver, 5 whose gradual
reduction over an extended period of time will release silver ions which
havé*aikcelRritiumtfebigrferaietirgPaEEs] After initial experiments
Carbopol was selected as an effective hydrogel forming agent for use
with the'in BSlloidal silver. A basic formg RIS ViSO RdiBped
. . Fo. . . . orless .
which ggneglqﬂy included the following mgredl% i Qg&vn in Table ga.
10 Tablg 9adggredient Function Supplier Collggal %é@,reSolution Active,
Anti-migrolmahargd American Biotech Labs (22 ppeyewead2 ppm) Diluent
Carbop8! Era2daRbmtiogy Modifier NoveorNdt AgthicatEamine
Neutralzer/'Pengifting E. Merck agent Propyleisisaiis Humectant E.
Merck [428] All raw materials were first analyzed for
[443] Once the standard formula was developed a number of batches were
manufactured to explore the possible range of formulations. From the 19 experiments
10 carried out the following observation were reached.
1. Increase in pH increases viscosity of gel.
2. Increase in Carbopol quantity increases viscosity of gel.
3. Higher the Carbopol percentage the higher the tackiness.
From the above experiments it can be concluded that a trade off has to be reached
15 between amount of Carbopol and TEA used and the final pH obtained which should not
be more than 8.5. Hence formulation No, 18 was kept as standard and batch scaled up

te 10 Kg.
[444] PRODUCT DEVELOPMENT STUDIES INTRODUCTION :

[445] Carbopol based gel formulations have to be standardized with respect to pH,
20  feel, tackiness and consistency. With this in mind various lab batches were taken using
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1. Anti-bacterial Activity 2. Physical and Chemical Properties: 15 1.
Appearance 2. Odor 3. pH 4. Feet 5. Density 20 6. Foaming Property 7.
Flow-ability. [429] Colloidal Silver Solution (22 ppm or 32 ppm): In this
Yot Silver Solution is used as an active component @AtRBISBIa69
agent). It is also the only diluent in this specific formulation. 25 80 WO
2006/074117 PCT/US2005/047699 [430] A. Anti-bacterial Activity:

CQubireRmeies of 7088 8RR LIBR 1S BRITEARMIMRPRE] K< thiling

mm E %cgla%ﬁmm NA Ps. aeruginosa 21 mm 22 mm [431] B. Physical

and Chemicar Properties: 1. Appearance Colorless clear liquid 2. Odor
Odorless 3. pH 5.0 4. Feel Not Applicable 5. Density 1.00 6. Foaming

P rty plicabls: £.dlousgbility Not Applicable [432] Carbopol
[4[53 FCargtg)%ﬁais'chemica? knolvvn'as carboxypolymethylene or

mical
carboxyvihgt polymer S5y %’?%85’8@/%& of acrylic acid and is highly ionic
(i.e., hydrophylic) arfeegiigfivlly acidic c&hPpdband. Carbopol polymers must
be neutralized in ordesds agtiieve maxgasaviscosity. Itis used in

pharmacesyicals, cosinptis @agkiexilg printing fields as a thickening,
Propyiene glyco! 500g
NaOH 18 % 1509

{447} Procedure: Weigh the given amount of Distilled Water from Part A and keep in
water bath at 70°C. Add Carbopol to Distilled Waier with constant stirring to avoid lumps.
Add NaOH 18 % o it at 70°C after 20 minutes. Weigh all the ingredients from Part B and
keep in water bath at 70°C for 15-20 min. Add Part B to Part A and stir it for 10-15 min.
Cool if to room temperature and analyze.

{448} Resuits: 1. pH 10.8
2. Fiow-ability 90°C=> =5 min.
45°C=> =5 min.
3. Tackiness Vety Tacky

[445] Batch No. SG/002 Formulation:
Part A Distilled water 83.50 g
Carbopol 00.62 g
TEA 01.20 g
Part B: Distifled water 1.0 g
Propylene glycel 509
TEA 1.5 gm

[450] Procedure: Weigh the given amount of Distitled water from part A and keep in
water bath at 70°G. Add Carbopot to Distilled water with constant stirring fo avoid lumps.
Add TEA to it at 70°C after 20 minutes. Weigh all the ingredienis from part B and keep in
water bath at 70°C for 15-20 min. Add part B to part A and stir it for 10-15 min. Coolitto
room temperature and analyze.
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suspending, dispersing and emulsifying agent. In this formulation
Carbopol is used as a gelling or thickening agent. 10 [434] A.
Anti-bacterial Activity Not Applicable [435] B. Physical and Chemical
PROPEMIES Y. Appearance Dry, white powder 2. Odor OdorRsEBSI9pH/RIGE9
Applicable 4. Feel Not Applicable 5. Density Not Applicable 6. Foaming
Property Not Applicable 7. Flow-ability Not Applicable [436]
F&q{hang@m{ge (T{E_éﬁC@_l@l&%}Mol. Wt.: 149.19) In this formulation
riethanolamine, an alkalizing a gn'gneutrallzgs Carbopol to raise the 15
viscosity. It also in&’f RrEh Egf[?gn%ffating powénrmof the active agent. [437]
A. Anti-bacterial Activity (Not Applicatte¥> 8T WO 2008¥074117
PCT/US2005/047699 4&8@k8. Physicarafidd®hemical Properties 1.
Appearance Colorless viscous liquid 2. Odor Slight ammoniacal 3. pH Not
Applicable 4. Feel Not Applicable 5. Density 1.1242 g/cc 6. Foaming
PaigeNy. NGCApplicalikicd.. Flow-ability Not Applicable [439] Propylene
Glycol C3H8R%:Mahidtba watetsRid®y Propylene Glycol is chemically
known as 1:2 propanediobg;ggpgﬁed asa Séwége%ctant and feel modifier in
this formulation. [441] A. Anti-bacterial Activity Not Applicable 1442] B.
Physical and Chemical Pl-%%lerties: 1. Appea?iﬁ & Colorless viscous liquid

2. Odor Odorfesss: Distilled water 2.00g
Propylene glycol 5009
TEA 1.50 g

[452] Procedure; Weigh the given amount of Distilled water from part A and keep in

water hath at 70°C. Add Carbopot to Distilled water with constant stirring to avoid lumps.
Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from part B and kesp in
water bath at 70°C for 15-20 min. Add part B to part A and stir it for 10-15 min. Coolitto

room temperature and analyze.

[453] Results: 1. pH 8.62
2, Flow-ability 90°C => > 5 min.
45°C => > 5 min
3. Tackiness Very Tacky.

[454] Batch No. 8G/004 Formuiation:

Part A; Distilled water 86.00g
Carbopol 0062 ¢
TEA 01.00¢g

Part B: Distilled water 2.00g
Propylene glycol 5.00¢
TEA 1.50 g

[455] Procedurs; Weigh the given amount of Distilled water from Part A and keep in
water bath at 70°C. Add Carbopol to Distilled Water with constant stirring to avoid lumps.
Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part B and keep in
water bath at 70°C for 15-20 min. Add Past B to Part A and stir it for 1015 min. Cocl itto
room temperature and analyze,
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3. pH Not Applicable 4. Feel Not Applicable 5. Density 1.036 gm/cc 6.
Foaming Property Not Applicable 7. Flow-ability Not Applicable [443]
Once the standard formula was developed a number of batches were
WihArtdd o explore the possible range of formulations HErSHYiRE 1469
experiments 10 carried out the following observation were reached. 1.
Increase in pH increases viscosity of get. 2. Increase in Carbopot quantity
ink¥ses Vskbsity of §81. 3. Higher thé-Earbopol percentage the higher
the tackiness. From thElabebiite goetiments diican be concluded that a
trade off has to be reached 15 between,gmaunt of tarbopol and TEA
used and the final pH @grqgscé which s{)oulq ngt be more than 8.5. Hence
formulation No. 18 was kept as standard and Bitch scaled up to 10 Kag.
[444] PRODUCT DEVELOPMENT STUDIES INTRODUCTION : [445]
Carhopol basagigel dosmuatinnsiaave to be standardized with respect to
pH, 20 feglairﬁckine%s ?{P% co%\slistency. With this in mind various lab
batches were taken USitG- 850 2008078117 PCT/US2005/047699
water as the aqueouS3#s$E to obtain a prod@diZof suitable quality and

feel before taking thegmain batch. [446] Batch.pday SG/001 Formulation :
Part A: Distlliegt Watej§gcaQugier Carbopi£)9.62 g NaOH 18% 00.60 g
Part B: Distilled Water 1.00 g Propylene glycql 5.00 g NaOH 18 % 1.50 g
10 [447] Procedure:%ﬂ?@i}gﬁn%%ly&ﬁ?en amoun%?cb?stilled Water from Part
A and keep in water'bath at 70C. Add Carbop&Ptd Distilled Water with
constant stirring to avoid lumps. Add NaOH 18 % to it at 70C after 20
minutes. gei E]all_the_in redients from Part B and keep in water bath at
765%0r 1E568 T WIS PR BT PRRIA SIS g s RehA eddiRa
rotFetdRipatdRike AtiCapeido Distiled Water with constant stirring to avoid lumps.

Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part B and keep ih
water bath at 70°C for 15-20 min. Add Part B to Part A and stir it for 10-15 min. Cool it to
room temperature and analyze,

[459] Results: 1. pH 8.7
2. Flow-abifity 90°C => > B min.
45°C => > 5 min.
3. Tackiness Very Tacky

[460] Batch No. SG/006 Formulation:

Part A; Distilled water 85.00 g
Carbopol 06629
TEA 01.00g

Part B: Distifled water 1.00¢g
Propylene glycol 5.00¢g
TEA 140¢g

[4611 Procedure: Weigh the given amount of Distilled Water from Part A and keep in
water bath at 70°C. Add Carbopol to Distilied Water with constant stirring to avoid tumps.
Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part B and keep in
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15 [448] Results: 1. pH 10.8 2. Flow-ability 90C=> >5 min. 45C=> >5 min.
3. Tackiness Very Tacky [449] Batch No. SG/002 Formulation: 20 Part A:
Distilled water 83.50 g Carbopol 00.62 g TEA 01.20 g Part B: Distilled
W@P(f%‘éﬂmopylene glycol 5.0 g 25 TEA 1.5 gm [450] ProcEYGrais/0476s9
Weigh the given amount of Distilled water from part A and keep in water
bath at 70C. Add Carbopol to Distilled water with constant stirring to avoid
luates bakdat TED to k522074016, afle P20 PriinttesA Widight bfbtHé-ifgradienesit to
fragkParRrankkeamigyyater bath at 70C for 15-20 min. Add part B to
part A and stir it for 10-15 min. Cool it to 30 room temperature and
anapyze. 833010 2006(¥4117 PCT/US2005/047699 [451] Results: 1. pH
7.9 (SOP-08) 2. Flow-ghility,20C o2 20 min 48G,7> > 5 min 3, Tackiness
Very Tacky 5 Batch No. SGIO03 Formliléiggmn; Part é's%i‘stilled water 86.00
g Carbopol 00.62 g TEA 01.20 g Part B: Distilled Water 2.00 g 10
Propylene glycol 5.00 §ckiagss 50 g [459) BPRSKedure: Weigh the given
amount of Distilled water from part A and keep in water bath at 70C. Add
Carbopol to Distilled water with constant stirring to avoid lumps. *‘Add TEA
td4638t 7083 FHANELWRIGH ‘all the ingredients from part B and
keep in 1Fwhter bathidlig0\@der 15-20'Hre Add part B to part A and stir it
for 10-15 min. Cool ittghgeem temperature angagalyze.

TEA 24049
Part B: Distilled Water 6.0g

Propylene glycol 10g

TEA 2804

[464] Procedure: Weigh the gi\reﬁ amount of Distilled Water from Part A and keep in
water bath at 70°C. Add Carbopol to Distilled Water with constant stirring to avoid fumps.
Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part B and keep in
water bath at 70°C for 15-20 min. Add Part B fo part A and stir it for 10-15 min. Cool itto

room temperature and analyze.

[465]  Results: 1. pH - 82845 %
2. Flow-ability 90°C => > & min.
45°C => > 5 min.
3. Tackiness Very Tacky

[466] Batch No., 5G/008 Formulation ©

Part A Silver Solution (32 ppm) 86g
Carbopol 0629
TEA 1.204¢

Part B Silver Sclution (32 ppm) 20g
Propylene glycol 5.0
TEA 1.5¢g

[467} Procedure: Weigh the given amount of Silver Solution from part A and keep in
water bath at 70°C. Add Carbopol to Silver Solution with constant stirring to avoid lumps.
Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part B and keep in
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[453] Results: 1. pH 8.62 2. Flow-ability 90C => > 5 min. 45C => > 5 min
20 3. Tackiness Very Tacky. [454] Batch No. SG/004 Formulation: Part A.
Distilled water 86.00 g Carbopol 00.62 g TEA 01.00 g 25 Part B:
BizaledWarer 2.00 g Propylene glycol 5.00 g TEA 1.50 g [4%81US52005/047699
Procedure: Weigh the given amount of Distilled water from Part A and
keep in water bath at 70C. Add Carbopol to Distilled Water with constant
stirring to avoid Iq,mgs.dE 30 Add TEA to it at 70C after 20 minutes. Wei h
all tHERGANRAES i’ PAR B NP PWaT? B0 fol P fBIp oot o
minToRedRarBuE Patepebirel stir it for 10-15 min. Cool it to room
temperature and analyze, 84 WO 2006/074117 PCTIUS2005/047699
[466{58esulfesttEH 8.5 B Flow-ability 98€%> > 5 min. 45C => > 5 min.

3. Tackiness Very TackyF®#8nihBagch No: S@005 Formulation: Part A:
Pistilled water 86.0 g Carbopol 0.62 TE#&;:20 g Pagh B: Distilled water
2.00 g 10 Propylene g%’.%x'c%ir%@?g TEA %5199 8] Procedure: Weigh the .
given amount of Distilled Water from Part A"and Keep in water bath at
70C. Add Carbopol to Distilled Water with constant stirring to avoid lumps.

Addr A toghat, AQC afies2rinwes: Weigh all the ingredients from Part
B and keepij,n’%%waters_ atl%alttYO 3fé)r 13—20 min. Ad1d(,fart B to Part A
r 10215 miry CooFitto room T

mperature anidanalyze,

and stir it fo 5 min. 0
Distilled Water 124
10 Carbopol 1.24 g
TEA 2409
Part B: Silver Soiution (32 ppmy) 8004
Propylene giycol 10049
TEA 2.80g

15 [470) Procedure: Weigh the given amount of Silver Solution from part A and keep in
water bath at 70°C. Add Carbopol to Silver Solution with constant stirring to avoid lumps.
Add TEA to it at 70°C afler 20 minutes. Welgh ali the ingredients from Part B and keep in
water bath at 70°C for 15-20 min. Add Part B to part A and sfir & for 10-15 min. Coolitto
room temperature and analyze.

20 471 Results: 1. pH 8.54
2. Flow-ability: 80°C => > 5 min.
45°C => > 5 min.
3. Tackiness Very Tacky

(472 Batch No. SGI010 Formutation:

25 Part A Silver Solution {32 ppm) 172 g
' Distilled Water 244

Carbopoi 1399

TEA 240g

Part B Silver Solution (32 ppm) 6.00g

30 Propylene giycol 5.00¢

TEA . 2.80¢
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[459] Results: 1. pH 8.7 2. Flow-ability 90C => > 5 min. 45C => > 5 min.

20 3. Tackiness Very Tacky [460] Batch No. SG/006 Formulation: Part A:
Distilled water 85.00 g Carbopol 00.62 g TEA 01.00 g 25 Part B:
Wistied idfer 1.00 g Propylene glycol 5.D0 g TEA 1.40 g W S2005/047699
Procedure: Weigh the given amount of Distilled Water from Part A and
keep in water bath at 70C. Add Carbopol to Distilled Water with constant

S{ﬁmf?q t@@a@m&r]gmgh g&:@d@%@&q H{Qﬁ\éﬁ%&ﬁﬁﬁ%%‘%%ﬁ@?ﬂ%@\n

a e 1ngr S,1L ar n A .

L e e e T e e L
L0 B S o0 PR e e R AR S SRR 2 Ty
RedeiiEiit M8 2001 FESwriabAity BETH-o b ArindS i SCe 1051 S miinCaol it to

TraskinasseMane: hackydas3] Batch No. SG/007 Formulation : Part A:
Distilled Water 172 g Carbopol 1.24 g 10 TEA 2.40 g Part B: Distilled

Water 6.GgsRropylenetylycol 10 g TEM2.80 g [464] Procedure: Weigh

the given amount of, QiigtileghiVy aterfrom £ark A and keep in 15 water bath
at 70C. Add Carbopol to Distilled Water ith co, stant stirring to avoid
lumps. Add TEA to it at 70C after 20 minutes. Weigh all the ingredients
from Part B and keep JASKSREr bath at #8¢ for 15-20 min. Add Part B to
part A and stir it for 10-15 min. Cool it to room temperature and analyze.

[475] Batch No, $G6/011 Formulation:
Part A Distilled Waler28 g
Carbopol 075 g
TEA 0.56 ¢
Part B: Distilled Waler3.0 g
Propylene glycol 50¢
TEA 14¢g

[476} Procedura: Weigh the given amount of Distilied Water from Part A and keep in
water bath at 70°C. Add Carbopol to Distilled Water Solution with constant stirring o
avoid lumps. Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part
B and keep in water bath at 70°C for 15-20 min. Add Part B to Part A and stir it for 10-15
min. Cool i to room temperature and analyze.

[4771 Results: 1. pH 8.05
2. Flow-ability 80°C => > 5 min.
45°C => > 8 min,
3. Tackiness Very Tacky

1478] Batch No. 8G1012 Formulation

Part A Distilled water 98g
Carbopol 0.78 g
TEA 0.34¢g
Part B Distilled Water 3.00g
Propyiene glycol 500¢g
TEA 064g
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(465] Results: 1. pH 8.28 20 2. Flow-ability 90C => > 5 min. 45C => >5
min. 3. Tackiness Very Tacky [466] Batch No. SG/008 Formulation : Part
A: Silver Solution (32 ppm) 86 g 25 Carbopol 0.62 g TEA 1.20 g Part B
WiNEpAEGIatbN (32 ppm) 2.0 g Propylene glycol 5.0 TEA 1B(§/882(487]7699
Procedure: Weigh the given amount of Silver Solution from part A and
keep in water bath at 70C. Add Carbopol to Silver Solution with constant

SHFH9 topayald MBS, rﬁﬁ‘é’ I:Eﬁ‘a‘i%ﬁaﬂto?ﬁ%ﬂéﬁ\%%wtﬁét WgiaReal in

the |n redients fro 36
AELI TWE LS N ek i natg
Aaaﬁé lythoR: A BEASoritit, T@d"oPM@@W%M&%&M%W%%%@%B@T
Resulisedp phi@6Dah B 00w abilins 206w GRatrE & £BE A-and Sirtiior ®-15
5 TagKIResS: YeehaskydARIL Baichdee SG/009 Formulation: Part A: Silver
Solution (32 ppm) 172 g Distilled Water 12g 10 Carbopol 1.24 g TEA
2r4ebp PaddBrsSilver galution (32 ppmy.6600 g Propylene glycol 10.09

TEA2.80g 15 [470]2':’55%%?&%@ yeigh the given amount of Silver Solution
from part A and keep in water bath at% r§ Ad Carbopol to Silver
P

Solution with constant stirring to avoid < "AdU"TTEA to it at 70C after
20 minutes. Weigh 3}l Taekingfedients 6 P2#¥B and keep in water bath
at 70C for 15-20 min. Add Part B to part A and stir it for 10-15 min. Cool it

to
10  [481] Batch No. 8G/013 Formulation :

Part A: Silver Solution (32 ppm) 86 g
Distiled Water 12 g
Carbopol 0.76 g
TEA 0.32g
15 Part B: Silver Solution {32 ppry) 3009
Propylene glycol 50049
TEA 064g¢

4823 Procedure: Weigh the given amount of Silver Solufion and Distilled Water from
Part A and keep in water bath at 70°C. Add Carbopol to Selution with constant stirring to

20  avoid lumps. Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part
B and keep in water bath at 70°C for 15-20 min, Add Part B to Part A and stir it for 10-15
min. Cool it to room temperature and analyze.

4831 Results: 1. pH 8.7
2. Flow-ability 90°C => > 5 min,
25 45°C => > 5 min.
3. Tackiness Very Tacky

[484] Batch No. SG/014 Formulation;

Part A: Silver Solution (32 ppm) 86 g
Distilied Water 12 ¢
30 Carbapol 0.78¢g
TEA 0.32 gm
Part B Silver Solution (32 ppm) : 3.004g
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room temperature and analyze. 20 (471] Results: 1. pH 8.54 2.
Flow-ability: 90C => > 5 min. 45C => > 5 min. 3, Tackiness Very Tacky
%7&2 Batch No. SGIOIO Formulation: 25 Part A: Silver Solutlon/g[§
gﬂﬁﬁlé’ﬁﬂed Water 24 g Carbopol 1.39g TEA 2.40 g PaftE: 94 699
Solution (32 ppm) 6.00 g 30 Propylene glycol 5.00 g TEA 2.80g 87 WO
2006/074117 PCT/US2005/047699 [473] Procedure: Weigh the given
amount of Silver Solkiteyidrergiveart A and keep in wateg bath at 70C. Add
Carbopol to Silver Sgiytion with constant stirring to @gig lumps. Add TEA
to it at 70C after 20 minutes. Weigh all the ingredients from Part B and

keggjin \watesaMmatidR iR 2R b Aok PadiuBtraRabidimiachadiE dtrom
f%APAJa%m%E%&LM‘Bm? 5?983§ ﬂ%@%%%foﬁ%%&ﬂ@&@tﬂ@%@ﬁ%“ﬁg to

low-abilit = INess

TQEW ‘fﬁ“‘fﬁ?‘%ﬁ%ﬁéﬁ%&t %%ﬁﬁ“iefp’&?rm\mﬁ*ﬁ%ﬁ"’ sioh B lgrdle U SiroRat
o Btitiese VRGP RIS for BB nDiduiibBewBterReg. § ! Brojjteie 15

OlyeolCnl giorAnledgp ddtokRracadie: Weigh the given amount of
Distilled Water from Part A and keep in water bath at 70C. Add Carbopo)

taDitille®Restdier Solupidon with constarit&tirring to avoid lumps. Add TEA
to it at 70C after 20 mingieapieighal-the ipngredients from Part

45°C =>> 5 min,
3. Tackiness Very Tacky

[487] Batch No. 5G/015 Formulation:

Part A Silver Solution (32 ppmy) 86¢g
Distiled Water 129
Carbopol 0.68 g
TEA 040 g

Part B Silver Solution (32 ppm) : 50g
Propylene glycol 7.0g
TEA 06g

[488] Procedure: Weigh the given amount of Sitver Solution and Distiled Water from
Part A and keep in water bath at 70°C. Add Carbopol to Solution with canstant stirring to
avoid lumps. Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part
B and keep in water bath at 70°C for 15-20 min. Add Part B to Part A and stis it for 10-15
min. Cool it to room temperature and analyze.

f4891 Results 1. pH 8,72
2. Flow-ability 80°C => > § min.
45°C => > 5 min
3. Tackiness Tacky

[490] Batch No. 8G/016 Formulation:

Part A Silver Solution (32 ppm) 88 g
Distilled Water 12 g
Carbopol 0649
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20 B and keep in water bath at 70C for 15-20 min. Add Part B to Part A
and stir it for 10-15 min. Cool it to room temperature and analyze. [4771
Results: 1. pH 8.05 2. Flow-ability 90C => > 5 min. 45C => > 5 min. 25 3.
WwackiNes$1Very Tacky [478] Batch No. SG1012 FormulatiorP CIPES2aps5/647659
Distilled water 98g Carbopol 0.76 g TEA 0.34 g 30 Part B Distilled Water
3.00 g Propylene glycol 5.00 g TEA 0.64 g 88 WO 2006/074117
PCT/US2005/04769@A479] Procedure: Weigh thegiygn amount of
Distilled Water from_Part d in, water bath.at 70C. Add Carbopol
to Distille\%la\*/eg’ter So ’b‘i?ér% ﬁ{]ﬁ"c@?ﬁ%‘m stirring tohsg\)/gid lumps. Add TEA
to it at 70C after 20 PHFRURES 4v&ibh all the ingrediehtdfrom Part B and
keep in water bath at=A0C for 15-20 min. Add Part 8&g Part A and stir it for
10-15 5 min. Cool it to room temperature and analyze. (480] Results 1.
piea135 Priedwabisiodcis eien amnint dstivesSolgliangnddiyiieriley from
Vesyt Aaskked (4 8h)eBadthzNme S Gl CaltapuittaticntioP attAnSilserstirring to
SRIGHALR2 ARMERG L Rissediy/aterid dvsmirRekQL8ioh] FAP328

15 Part B: Silver Saolutian. 3.00.9 .Propyl lycol 5.00
o R A T e R R Y BN B e TS
DR EaANtBEP AR IR MP RN Y RBEMWF water bath at 70C. Add Carbopol

to Solution with constant stirring to
14921 Resulis: 1. pH 6.87

2. Flow-ability 90°C => > & min,
45°C => > S min
3. Tackiness Tacky

[493] Batch No. SG/017 Formulation:

Part A Siver Solution (32 ppm) 86 g
Distilled Water 129
Carbapol 0629
TEA 049
Part B: Silver Solulion (32 ppm) 50g
i Propylene glycol 7.0¢g
TEA 08¢

4943 Procedure: Weigh the given amount of Silver Sclution and Distilled Water from
Part A and keep in water bath at 70°C. Add Carbopol to Solution with constant stirring to
avoid tumps. Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part
B and keep in water bath at 70°C for 15-20 min. Add Part B to Part A and stir it for 10-15
min. Ceol it to room temperature and analyze.

{495] Results: 1. pH "7.05
2. Flow-abiiity 80°C => > § min.
45°C => > 5 min
3. Tackiness Tacky

{496] Batch No. SG/018 Formulation:
Part A; Silver Solution (32 ppm) B6g
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20 avoid lumps. Add TEA to it at 70C after 20 minutes. Weigh all the
ingredients from Part B and keep in water bath at 70C for 15-20 min. Add
Part B to Part A and stir it for 10-15 min. Cool it to room temperature and
WA MEB] Results: 1. pH 6.7 2. Flow-ability 90C => > 5 ¥RiUSBBE7699
=>>5min. 3. Tackiness Very Tacky [4841 Batch No. SG/014
Formulation: Part A: Silver Solution (32 ppm) 86 g Distilled Water 12 g 30
Carbopol 0.78 g TEAIi&iB: gvatePart B Silver 8pution (32 ppm) 3.00 g 89
WO 2006/074117 P(éyg,g,ggpo5/o47699 Propyleneogégcgol 5.00 g TEA
0.64 g (485] Proced Weigh the given amount of Stilver Solution and
Distilled Water from Part A and keep in water bath at FocC. Add Carbopol .
to Solutior #itR: consPAYR SIS 2HRIUbId lumps. AGE TEA to it at 70C

5 after 20 minutes. Wetgtrgrthglyagredients from Part.8a@and keep in water
bath at 70C for 15-2@#pin. Add Part B to Part A ancygfig it for 10-15 min.

Fl%%#;g)l rB%%ééE!@%&%MﬁeaiM%gé%? %9&%@ *dlés 2y aob's? Ve

mess

(ASF AN REP SRR A e bR S SeIY @%ﬁﬁﬂg@%m
Digtitisdumeiehdio 5AB Calrbd Soifte ol (ifieA. 0\4iyaiPhetiBSitieets from Part

10 Sofudiané3g ippameESseigderopyienesglyeah /M@ drEAO 188 A and stir it for 10-15

min. Cool it to room temperature and analyze.

[488] Results: * 1. pH 7.40
2. Flow-ability 90°C => > 5 min.
45°C => > 5 min
15 3. Tackiness Smooth

{499] Batch No. $G/019 Formuiation:

Part A: Sitver Solution (32 ppm) 86 g
Distitled water 12 ¢
~ Carbopol 0.54¢
20 TEA 04g
Part B Silver Solution {32 ppm) 509
Propylene glycol 709
TEA 06g

{5003 Procedure: Weigh the given amount of Silver Solution and Distilied Water from
25  Part A and keep in water bath at 70°C. Add Carbopol to Solution with constant stirring to
avoid lumps. Add TEA to it at 70°C after 20 minutes. Weigh all the ingredients from Part
B and keep in water bath at 70°C for 15-20 min. Add Part B to Part A and stir it for 1015
. min. Cool i to room temperature and analyze,

[501} Results: 1. pH 7.65
30 2. Flow-ability 0°C => 1 min.
45°C => 2 min
3. Tackiness Smooth

[502] Remark: Though the Gel feel has improved consistency is not suitable.
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20 [488] Procedure: Weigh the given amount of Silver Solution and
Distilled Water from Part A and keep in water bath at 70C. Add Carbopol

to Solution with constant stirring to avoid lumps. Add TEA to it at 70C

W20 Midtites. Weigh all the ingredients from Part B and KPS &9
bath at 70C for 15-20 min. Add Part B to Part A and stir it for 10-15 min.
Cool.it.to room femperature, and analyze 25 (489] Results 1. pH 6.72 2.

Flo ility 3. Tackiness Tack

S s L R S N e
Distfsa Rt g Carbopol 0.649 90 WO 2006/074117
PCTIU§2£R51C§§ TEA 0.40 g Part B: Silver Solution (32 ppm) 5.0 g
Propylene glycoh4s egw O 6 g 5 [491] Procedure: ng mhe given
amount of Silvegaglgipn and Distilled Water from Partz/ keep in
water bath at 70@&4Add Carbopol to Solution with constapggkigsing to avoid
lumps: i,ﬁdd TEAnt it ab14e after 20 mins. Weigh all the ingredients from
Part B naBkeeB in water bath at 70C for 15-20 min. A8é®Rart B to Part A
and stir it for 10-18PYRRE 96! it to room temperature aR@B#Elyze. 10
[492] Results: 1. E’ﬁ 6.87 2. Flow-ability 90C => > 5 mirf.@5@n=> > 5 min
3. Tackiness Tacky [493] Batch NJ85G 1M fisrradiistionfot BestrreNoss.

o B oL U033 PN 8. DISMIEANAIFLAE L, SAIPEPILNGT &l
selta etlge
O 4& Bt iver Solution (30 p P reqmrecp quantity gf Distilled
ater and ‘'siiver solution. Raise the empefa’ture of solution to 70°C with continuous
stirring. Start addition of Carbopol in minute amounts with continucus stirring /
homogenization. After all Carbopol has been added continue for 30 minutes. (Adjust time

according to batch size). Then add TEA into the phase A solution,

[505} In a separate vessel mix all ingredients of part B. Raise the temperature to

10 70°C and slowly add part B to Part A. On complete homogenization cool it to room
temperature,

[506] Precautions: Carbopof dispersion must be dona using a good hamogenizer.
Take a small trial batch when using a new lot of Carbopol. Minimize Heating tims as
longer heating leads to more water Joss.

15 [507] Results 1. pH 7.4
2. Flow-ability > 5 min.
3. Tackiness Smooth,

[508] This formulation has been readily scaled up to 10 kgs. in a pilot plant. No
problems were encountered during scale up. Deaeration by vacuum application is
20 recommsnded to remove entrapped air and ensure uniform filling,

25
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10

20 Propylene glycol 7.D g TEA 0.6 g [494] Procedure: Weigh the given
amount of Silver Solution and Distilled Water from Part A and keep in
water bath at 70C. Add Carbopol to Solution with constant stirring to
VWOSRIMTpE Add TEA to it at 70C after 20 minutes. Weigh ECT#e52005/047699
ingredients from Part 25 B and keep in water bath at 70C for 15-20 min.
Add Part B to Part A and stir it for 10-15 min. Cool it to room temperature
%sb?na'%% At dehRGSLSHd rRbT r@éﬂ@sn@?%@pﬁé% i Sharactendln, 45C
—> >5 mjxnab?O Tackiness Tacky [4961 Batch No. SG/018 Formulation:
SHRS10RF SBiution (32 ppm) 86 g 91 WO 2006/074117
PCTIUS20051047699 Distilled Wa#ste1®g Carbopol 0.58 g TEA 0.4 g
Part B: Silver Solution (32 pph) 5.0 g 5 Propyléne glycdl 7.0 TEA0.6 g

[497] Procedure:TE&Tgh the given SFREGAEEI ST SolutiorRERE DNStilled
Water-from-—Rart-A-and-keep-in-water.bath-at 70C._Add.-Carbopol to

- INGS

Sqlutidn Wﬂ&pnmnsmaat stlrrlng to avo@lgmi %\'Qf TEAlto it ®:78€ after
20rminutes vvelgn attthe-ingredients-frag att 10-B-ang m:c]t_)s water

bath.af70 “QF 1% min.

¢ 15-20 min. Ad{l Part B.to Part A and stir it for
Cqol itko roEnectérpedibture (’ilﬂ;d analyze.1@®8] Results 1. pH 7020 2.
Flow-ability 90C => > 5 min. 45 ) angé‘gm E% > 3, JackinesssSEaoi? -

[499] Batch:NQ. /019 Formulaggnidiaié uhoM(@ZhaprﬁWﬁ g

Distilled water 12 r 1i0.54 to travel 1 inch
stilled wate g Carbopol{0.54 g the origin from the origin

5. |Foaming Cap. <10 mi <10 mi
8. | Feel/ Tackiness 1-8mooth 1-Smooth
Viscosity RT 30° 32,000 £ 5000 34,000
7 370 30,000 + 5000 33,500
8. PH 8510 8.0 74
0. |Freeze and Thaw ' To pass SOP 1-10 Compares with
QOriginal
Optimu
10 Wz:zrgie:gth X 22 ppm — 400 +/- 20 nm, 400 nm. ™
" I Max) 32 ppm ~ 450 +/- 20 nm. 430 nm. **
11. [Light Exposure No further discoloration Passes.
' No discoloration of
12. | Compatibiiity product | reaction with Ref Tahle 3
cortainers.
13. | Moisture Donation ~ 10.27 %
14. | Moisture Uptake - 80 %

[510] Microbiological Evatuation

[511] It is reasonable to assume that the silver colloid hydroget has microbiclogical
proprieties similar to the original silver colloid wiich has been extensively tested as
demonstrated above. However, the addition of the hydrophilic polymer to produce the gl
might directly interfere with the microbial properties of the silver or might so inhibit
diffusion of the silver that effectiveness is decreased. Therefore, microbiological tests
simitar to those carried out on the silver colloid solution were also performed on the siiver
colioid hydrogel.

54



5

10

15

20

20 TEA 0.4 g Part B: Silver Solution (32 ppm) 5.0 g Propylene glycol 7.0
g TEA 0.6 g [500] Procedure: Weigh the given amount of Silver Solution
and Distilled Water from 25 Part A and keep in water bath at 70C. Add
EANHEBI4E Solution with constant stirring to avoid lumps. A FE2A0§P47699
at 70C after 20 minutes. Weigh all the ingredients from Part B and keep

in water bath at 70C for 15-20 min. Add Part B to Part A and stir it for
10pd&) MinnGagt ihichjeersienpesriiedridrinalyreh b0l ResalisoiwpH
7-%%jf.%%%izﬁ@%wm%%rﬁﬁéomﬁ-félme%? 2min 3. Tackiness Smooth

[502] Remark: Though the Get feel has improved consistency is not

suiiable. FRNO R0G Ml Fid Tt RBRRIGATEAD [Ph3Basedcaidhe

aboy eﬂéeé%'t%%%i@'_'%'%é@ HUSHANRIQLR BRGIOUAMBAAE MRS Broth
devglropeg.%art _§ﬁver olution 860 gm Distilled water 100 gm
CaBEBBIS BRGNS HRRS B PAAE RSB SRIR 7 60 Hrgroericaly
Propylderced intokdle & gk PEASSI0GYNTPiiRE RIGKE. AfengdRiSehyTor

MO &dass rofl Hripasraiie ol aairartsterlizecktes Seditalkerthespected

fe%ﬂé%ﬁ%&mt&mi%ﬂu@gngfw@;@&é}@%ﬂwé&%g&ne BAISEHIE had not

temperature of solytion to ,7QC with.continuous stirring. rt addition of .
e e R e
After GHeirEpIHES Bt srtiRad ESRARUETOT 4D MERIEIAU G EP? ™
accasding to harehdisiz 6)03Bhe nfaddTEANMN rtegiphasiehs sohgtoratisgoslen

a SERARE: Yaseehmabinaredipaty AéRatRRaisetedempaiaiisrinated.
10 70C and slowly add part B to Part A. On complete homogenization cool

it tQ#@PM A variety of test organisms were then used to compare the zone of inhibition
attained with either 22 or 32 ppm silver solution or 22 or 32 ppm silver gel made as
described above and as shown in Table 11. Aliquots of 0.1 ml or actively growing 18 hr
cultures of each microorganism {approximately 10° CFU/m!) were spread on sterile
nutrient agar plates. A 10 mm diameter hole was punched in each inoculated plate with a
cork borer. A test amount of (0/2-0.3 g) of the product was placed into each hole, and
the plate was incubated for 24 hr. After that time the plates were inspected and the
following zones of inhibition (fotal diameter of each zone) were measured.

[515] Table 11

Culture Silver Solution Silver Gel

22 ppm 32 ppm 22 ppm 32 ppm
E. coil 14 mm 14 mm 12 mm 13 mm
Ps. Aeruginosa 21 mm 22 mm 21 mm 20 mm
B. sublilis 15 mm 16 mm 14 mm 14 mm
MRSA 1 17 mm 18 mm 16 mm 17 mm
MRSA 2 16 mm 17 mim 16 mm 17 mm
/‘?\;r‘gge:;aa b 14 mm 14.5 mm 15 mm 15 mm
8. pyogenes 16 mm 18 mm 16 mm 18 mm
S.typhi 17mm 18mm 16mm 18mm
Sh. flexneri 20 mm 21 mm 20 mm 21 mm
K. pneumoniae 17 mm 18 mm 18 mm 18 mm
C. diptheriae 16 mm 18 mm 18 mm 17 mm
C. athicans 38 mm 40 mm 38 mm 40 mm
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10

Worao

temperature. [506] Precautions: Carbopol dispersion must be done using
a good homogenizer, Take a small trial batch when using a new lot of
Carbopol. Minimize Heating time as longer heating leads to more water
{é?[ﬁé"?] Results 1, pH 7.4 2. Flow-ability > 5 min. 3. TACKINEEEY/0476%9
Smooth. [508] This formulation has been readily scaled up to 10 kgs. in a
pilot plant. No problems were encountered during scale up. Deaeration by

\g%juunhﬂggé%ueygﬁo@%mm@ AAEiR e arapRaraly and
ensure unlform f| i A $ %Ot%/qu'%ﬂ P T §gq%540é[7699
T%Bbﬁ‘er'ﬁ o?rsr?ua iG1 Nas the slol\’/\}ﬁﬁ1 'ﬁ SICaMahd eh 5P
mﬂﬁ?&bf@ﬁ%mﬁ"@@%YWVWT’%@“W%I@%'?E@W%%WM%RI
RESIT DydghppaardntitGaicded §ellow Passes:shranthedamt EBetZgar.
Rdosdarigssedarless svanaeilic @ity 82t 0 24\ 4o8nek@hg
-Morcfz than 5 At 45 and 900 - 4. Flowability min. to travel 1 inch from More

ouh . . . .. .

an 5 min. the origin to travel 1 inch from the origin 5. Foaming Cap, <

%%gﬂ <40 t@sf%%ré Ié}%mﬁ%rln%@%mcmgﬁam\mag'éx,gi&@@
5000 34,000 7 370 30,0 O + 5000 33,5 9.

N R e A
SPRRIEFSEIRER DRYIBRE-MGD #ps zﬁeﬁﬁqe,ﬁlﬁ(}srﬁwnonstrates that the strains

used were not weakened or “push-over” strains (see Takle 12a and 12b)..

Gram Positive Bacteria (Table 12a)

Antibiotic | Cone. S.aureus iRSA 1 MREA 2 B. subtilis
Ampicillin 200 mcg | Clear 15 mm 18 mm 16 mm
Cefotaxime 30 moy 26 mm No inhibition | -Clear 12 mﬁ')
Cephalexin 30 mey Clear 1.0 mm 0.8 mm Clear
Ciprofloxacin 5 meg 28 mm 14 mm 14 mm 20 mm
Cloxacillin 1 ey Clear Clear 13 mm 18 mm
Co-Trimoxazole | 25 mcg Clear No inhibitionn | No inhibition | 15 mm
Gentamycin 10meg  Clear No inhibition § 11 mm 18 mm
Lincomycin 2 megd Clear Clear Clear 18 mm
Ofloxacin 5 mecy Clear 15 mm 16 mm 22 mm
Peflofloxacin 10 mcg 30 mm 11 mm 13 mm 29 mm
Roxythromycin | 15 mcg Clear 1.0 mm 12 mm 20 mm
Tetracyclin 30 mcg 34 mm No inhibition | 0.7 mm 18 mm
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Max) 32 ppm - 450 +/- 20 nm. 450 nm. 11. Light Exposure No further
discoloration Passes. No discoloration of 12. Compatibility product |
reaction with Ref Table 3 containers. 133. Moisture Donation - 1027 %
WO M6i&tHE Uptake - 80% (510] Microbiological EvaluationPS THISepa$/7699
reasonable to assume that the silver colloid hydrogel has microbiological
proprieties similar to the original silver colloid which has been extensively
tested as demonstrated above. However, the addition of the hydrophilic
polymer to produce the get might directly interfere with the microbial
properties of the silver or might so inhibit diffusion of the silver that
effectiveness is decreased. Therefore, microbiological tests 10 similar to
those carried out on the silver colloid solution were also performed on the
silver colloid hydrogel. 94 WO 2006/074117 PCTIUS2005/047699 [512]
Initially, the hydrogel was tested to determine whether the composition
was_self-sterilizing. Thgr%ﬂg{ﬁﬁ?avﬁr%?%ﬂf‘\ﬁw‘%ﬂafﬁed: [513] Flasks of
100 ivriistieskluid | FRergylycollEeoleditinpgamaerdicnbacteria) Psterile
Soya bean_Casein Digest Medium (Adrd®i@%B8cteria), and Pistagnosa
Dextféakagfoth 5 (Fithghewerdésetained! Sammples ekabout} 100wng of gel

to be.tested-were aseptically transferred.into.sets!of flask. One set was

incUb BT 37C aht 3ithel SeMWas ineOBBted| 2P FABm téhP&tature for

one k-Afterthatdime-the-flasks-werednspected-and-showed-no
turb g?ﬁ%ﬂgi of nn?glrg%?lal grﬁvﬁ? B ec‘ﬁadut?(]—;ﬁ the g%ézlﬁéarﬁmp g ad not
beenatartkasiured snaRg Sterie wanditigns i CanBaFRNCIvdethitkgne
composition is 10 self-sterilizing. Thel00 mg of gel used far each test This
corrgsiioaaehenZ2pgimdno mE2mediynmRdrrin022448 omd.03paiubisdver
per lofmedijum. At this contentration silver_would not hz

Lof medi ve
antiniEF8HTE etivity AP hencaFA%e netAiVE reqdR<¥an bEP&Mhinated.

AAAAA thanticod tn. ocomnat
-Hsed ompare-the-zone-of

[51 A“‘v'ai'ict‘y' of-testor Hsms et

inhibitigmxattained Em%]er 23 [g{ﬁ% ppmmﬂver &olltion o'tr:%aror 32 ppm
silver gel made as 15 described above and as shown in Table 11. Aliquats
of 0| Gentapryaietively goowemng 1&Bar cultunesroh €acktBaCroofgamsmiion
(approximately 108 CFU/mI) were spréad on sterile nutrient agar plates
A 105fPiRmeter (oEas piRsfed in284ohtino¢ceikated plrit'élwith a

S

Pefloxacin 10 meg Clear 25 mm clear 10 mm
Pineracillin 100 meg |22 mm 15 mm 16 mm 10 mm
Tetracyclin 30 meg 19 mm 18 mm 16 mm | No inhibition

[518] Hand Scrub Test

(5191 Since the hydrogel has the ability to increase the adherence of silver to skin
surfaces, effectiveness of the gel as a hand scrub was evaluated. For this test a one inch
square of a volunteers hand was marked and then scrubbed with about 1 g of the gel. A
control area was scrubbed with sterite distiled water. The areas were swabbed and the
swab streaked on nutrient agar. The swabhing was repeated every hour for four hours.
The sireaked plates were incubated for 24 hr at 37°C and the results evaluated.
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cork borer. A test amount of (012-0.3 g) of the product was placed into
each hole, and the plate was incubated for 24 hr. After that time the

plates were inspected and the 20 following zones of inhibition (total
wiameteroizach zone) were measured. [515] Table 11 CuktamecSHuesro47699
Solution Silver Gel 22 ppm 32 ppm 22 ppm 32 ppm E. coil 14 mm 14 mm
12 mm 13 mm Ps. Aeruginosa 21 mm 22 mm 21 mm 20 mm B. subtilis

1 dﬂﬁ“ 16 40 8hhéh MM AIBRMMBIRAS, 58 BomrdGnams -msa hénnbacteria
SRR, §%5nm QTR B P B BT e

ogenes 16 mm 18 mm 1 mm hi
PRI R ke R IR L T
pheromidpiadd Zunenck Saniis 18 el Simercreiinarsdta sterfretberfface

5 16mmaidiaragwioalbigag 685 mrddimrodSsanasd0 mm 95 WO

2006/074117 PCT/US2005/047699 (516] These results show that the
inhibitory effects of the gel are essefisigifyt@quivalent to those of the silver
colloid solution; this demonstrates that the getting polymer does not
negatively affect.the antl%g;mtp POYpars of the silver collaid. Some
cultures (S, pyc qenes C. diphtheriae and S aureus) werelalso cultured
on Blood Agar.{59he resmg%ug&ﬁﬁﬂi‘fﬁat thig 8{RAEF gel \vould also be
effective on a b Oéd\/ exutihg W')Nﬁﬂrqyﬁ‘ﬂ %HWQ'I‘Q were carried out

on the same bdct2flal st dtic-agents. In some
cases the antib nf?frjhﬂx.ﬂ.m NI o 3&9{% NP\ 'Sivér--eompounds-in

T A A2 "] Iu 2CIC\_F .
others they Werefm,[ch_lbsg?ffm‘ Ve This-démonstrates-that the strains
10 used were not Weakened or "push-over" strains (see Table 12a and

12.2%9\ o e POS Baecécéb%ﬂa"i‘%%@ﬁéaﬁ% B#e%%g%émawthe

bts Ampiciltin 200 m g ear l %%
mniypical hydrogel is that microorganisms are often able to migrate through the mai’nx

10 Thus, if 2 wound is covered by hydrogel and one area of the wound becomes infected,
the infectious organisms may be able 1o travel through the hydrogel and infect other
regions. This possibility was tested by using a strip of hydrogel to bridge separated
regions on a nutrient agar plate. Each agar plate was separated into two regions by
removing a 2 om strip of agar along a diameter of the plate. This gap was bridged by a

15 1.5 cm wide strip of hydrogel that overlapped onto the agar by about 5 mm at either end.
One side of the plate was then inoculated with about 0.5 mi of culture and the plate was
incubated to see if the microorganisms could cross the hydrogel “bridge.” The results in
Table 14 show that silver hydrogel completely prevented migration
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Cefotaxime 30 mcg 26 mm No inhibition -Clear 12 mm Cephalexin 30
mcg Clear 1.0 mm 0.8 mm Clear Ciprofloxacin 5 mcg 28 mm 14 mm 14
mm 20 mm Cloxacillin 1 mcg Clear clear 13 mm 18 mm Co-Trimoxazole
BRmvg/elear No inhibition No inhibition 15 mm GentamycinP{l /meg05/047699
CCtear No inhibition 11 mm 18 mm Lincomycin 2 mcg Clear Clear Clear
18 mm Ofloxacin 5 mcg Clear 15 mm 16 mm 22 mm Peflofloxacin 10
mcg J30 mm 11 mm 13 mm 21 mm Roxythromycin 15 mcg Clear 1.0 mm
12 mm 20 mm Tetracyclin SPamg%él mm No inhibition 0.7 mm 19 mm 96
WO 2006/074117 PCT/US2005/047699 5 Gram Negative Bacteria (Table
12b) Antibiotics one. E.coii K. pneu- S.typhi Ps. monlae aeruginosa
Amikacin 30 mcg Clear 18 mm Clear 10 mm Ampicillin 200 mcg 23 mm
18 mm 20 mm 13 mm Cefotaxime 30 meg 21 mm 20 mm 22 mm 19 mm
Ceftizoxime 30 meg-18 mm 18 mm.15 mm No.inhibition Chloyamphenicol

30 mcg 221 21 MM 23,8%R ;mmggenioh Lipsafiaxagesaddneg 29 mm

22 mm-25-mm-15-mm-Co--25-meg-24-mm-—-19-mm-27-mm-Clear

T =T O i OoOU T SO TG O -5 i

ro ey ey ko
iilid AL irhkibition

NO Glowth '

k. gol . Heavy Growth
Ofl ARiER Y MegClear—29 Mt cleard-Smm .re&gﬁgmhw meg Clear 25
mmrﬁngL%% Qg0 22 Mmooy mm10 mm
TetrayEIgETaE-acy 19 THER A m No o 1518] Hand
Scrub Test {5191 Sinte the hydroget-has the-ability toincrease the
adhé&remdeecésilizsthtovsiahot® sorfbidys; effeetiviness seldtiedgeidabearrdaidns
scrufrevagerluates ibpinisdest@«ane inch square of a volunteers hand
was marked and then scrubbed with about 1 g of the gel. A ‘

10 [521] Example A

For a 1 Kg batch of gel take components of Part A and Part B as given below;

Part A Inventive silver colloid 32 ppm ppm 860 g
Distilted Water 100¢g
Carbapol 6889
Triethanolamine 4049

Part B nventive silver colicid 32 ppm 50 g
Propyiene Glycol 709
Triethanolamine 8.0g

[522] First take required amount of distilled water and silver solution in a stirrer and
start stirring. Stowly add in Carbapol (Noveon, USA). Stirring should be sufficiently

15 vigorous to dispense the Carbopol and avoid formation of lumps. Temperature should be
maintained between 60-70°C during stiming.

[523] Mix all ingredients of Part B in a beaker. Heat ta 70°C and add to Part A under
vigorous stirring. Continue mixing and coo! to room temperature. Check yield of batch. It

should be approx. 1000 gm. The triethanolamine causes the Carbopol to gel.

20
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control area was scrubbed with sterile distilled water. The areas were
swabbed and the swab streaked on nutrient agar. The swabbing was
repeated every hour for four hours. The streaked plates were incubated
Yo 20di97a137C and the results evaluated. 97 WO 2006/07 #XT7US2005/647699
PCT/US2005/047699 [520] As shown in the following Table 13, the
control swabs grew so many bacteria as to be Too Numerous To Count
(TNTC!. Ehe areas treated with silver gel remained essentially sterile for
t Sdts and showed only slight growth at four hours, This should
provide superior results for health care workers who need to sterilize the
swiace SrotpheinhagdsieithestruSagiiarsindudinipbtrgdimpbifidsiiagen.
;@g@@ﬁgﬁ@s &%ﬁnﬁéﬁmw&o@m @%ﬁ%@ﬁ@é&w@eﬂwm@%ﬁh 1
r ro row .1 o growth No grow r
Tﬁ%iﬁgggﬁg%v?ﬁ%gné%%@?ﬂg E%%t%ﬁqp "3 Cfu 2 Cfu Although hydrogels
show exceptional wound healing properties, a drawback of the typical
hgsteagad S that microorganisms are often able to migrate through the
matrix. 10 Thus, if a wound is covered by hydrogel and one area of the
wound becomes infected, the infectious organi Jnay.b V,
R R bR e e B SRR AR AR e
byPawiiRy & st IR/Arogereebhage Sipatbrageragiirodn LAt firdithgar
plaiepeimeh agar plate was separated into two regions by removing a 2
cm strip of agar along a diameter of the plate. This gap was bridged by a
1%}%5 quwide strip of hydrogel that overlapped onto the agar by about 5
m 3r end. One side of the plate was then inoculated with about
0.5 ml of culture and the plate was incubated to see if the microorganisms
cqstd] crosa¢hardyitiranslidbiidgen ERaepesuitsh theTalgitonoshd i Ravsinfer
hygrgeleampletely prevenigs migrasion I8idYsard08eDAddliGranutation.
PC'riuS2005r047699 Table 14 Culture Zone of Inoculation Zone of

Migratiot5 E. coil Heavy Growth No Growth B. subtilis Heavy Growth No
GigRvth  Summary of Silver Hydrogel Resuits

[528] it was possible to prepare Carbopol-hased gels using inventive silver colloid
solutions of 22 ppm and 32 ppm. The gels thus prepared have many advantages over
their solution counterparts by virtue of their capacity to remain in place while retaining the
properties of the parent silver solutions. The amorphous hydroge! nature of the
medicament confers the advantage of moist wound healing acceleration and also limiting
the severity of burns wound by limiting the thermal shock. Morsover, the active agent,
colloidal sitver solution has been tested on a cell line in an eatlier study and found to be

non-cytotoxic.

{529] A thorough physico-chemical evaluation of the gel has been done with various
batches and series of series of detailed methods were prepared to standardize and
control product and processes during manufactura.

[530] Microbiological studies were carried out in depth and show that the gel retains

its bactericidal nature. Silver migration studies have been simulated and conclusively
demonstrate that the gel can deliver silver over a period of time to the wound. The

100

{

3
1



10

15

20

25

30

MRSA 1 Heavy Growth No Growth Ps. Aeruginosa Heavy Growth No
Growth Hydrogel control Heavy Growth Growth From the results shown
above a prototype gel formula was selected and the variations are

V(I gersdted §h the following examples. 10 [521] Example A FFHUBTgH147699
batch of gel take components of Part A and Part B as given below: Part A
Inventive silver colloid 32 ppm ppm 860 g Distilled Water 100 g Carbapol

6 8ahulkiisthreglamingsd Q iR HRneniivaisiviesicoted 3&iapaheVig:
P(,%ps)él_ene Glycol 70 g Triethanolamine 6.0 g [522] First take required

amount of distilled water and silver solution in a stirrer and start stirring.
Slowly add in Carbapol (Noveon, USA). Stirring should be sufficiently 15
viffdtpus tohdispesisaliemerClaaiscpal iandizefical évauatttorpThiusigs hydrogel on
Tempesaiure skt de saintaivesRebseeNd 0z /G st ingsbn Rge[623]

Mixaldpaedisnis-ak @@gsﬁdgﬁpeeg}%ﬁfatmﬁﬁ%%%g d gd to Part A

under vigorqus stwnin%. Continue mixing and cool to foom temperature.
Check yiefti SPERRA A& RbBPEE Bpprox. 1000 gm. The triethanolamine

causés thélicrabisdpen'iegriesto 99 WO 2006/074117 PCT/US2005/047699
Exanple BliduBd) fPiepeiteiallibagradients as in Example A including the

additipn ofl cRHaRENERiR,will give a gel with both antimicrobial as
well as benefits of collagen which has scaffolding type of wound healing

acceleration. 5 Example C: (525] Prepare all ingredients as in Example A

but3Rcludifd thE A Ration Brensedirs Wptivereparssongicr) i armbingHdarsss
1-EaiThisteel tenfersanditorblwalndheaingppropemgies. iBxampte ©240

[526LEraRRERBH-NAredig e DumrRmale Al thrrsditaneigdoYen

b%k\xl:\éeéga%a’{icn.

533] The antibacterial and antiviral properiies of the colloidal silver solution open up
several significant uses for the silver hydrogel beyond a wound dressing. As
demonstrated above the hydrogel Is an ideal antibacterial hand scrub. In addition, the
nonirritating character of the silver colloid and the hydrogel make the combination an
ldeal personal lubricant for male or female sexual use with or without condoms or
diaphragms where the combination would combat bacteria, fungi (note the effectiveness
on Candida albicans) and dangerous virus such as HIV and disinfect reusable barriers
such as diaphragms. Since the hydrogel contains little if any oll, it has no harmful effects

on condoms or diaphragms, unlike certain other personal lubricants,

[6341 HYDROGEL HAND CLEANSER {Note:Hydrogel and SILGEL refer fo the same

inventive product and are used interchangeably herein)

{535} Clean hands have heen reported to be the single most important factor in
preventing the spread of dangerous germs and antibiotic resistance in health care
settings. Accordingly, it was decided to check the efficacy of the hydrogel known as
SILGEL as a hand hygiene product according to the guidelines of MMWR dated October
25, 2002/VOL 51/No RR-16.

The Following Standard Operating Procedure was Utilized:
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Maltodextrin. This will provide a gel formulation which stimulates wound
granulation. [527] Summary of Silver Hydropel Results [528] It was
possible to prepare Carbopol-based gels using inventive silver colloid
wolatieneoai22 ppm and 32 ppm. The gels thus prepared hamenoammysn47699
advantages over 15 their solution counterparts by virtue of their capacity
to remain in place while retaining the properties of the parent silver

SULl us hydrogel nature of the medicament confers the

a@l\%rﬁga%%%]ﬁfggﬁ%nd healing acceleration and also limiting the
Ssiatitydos ipensivro uh Sdopsduniitiinge thenthaimatshask TAforaavestéhe Rubber

. agivesagent, colloidal silver solution has been tested on a cell line in an
earlier study and found e .20 non-cytotoxi 29] A thorgugh
o SRS A S TP e R SRR, SR gt e
brigesg:and series of series of detailed methods were prepared to
standardize and control product and processes during manufacture. [530]

10 Micrémbﬂigté PethEns N SvEmireH TR SFraRtARRIeF AW tratsRageyer the
retaifd 2B bactericidal nature. Silver migration studies have been
simujatedyaqd conclusively demonstrate that the gel can deliver silver
over a period of time to the wound. The 100 WO 2006/074117

15 PETHIS200510d Aeggndisrinimeaidhedesiprrodilatso'mut effbafericrobe

jgratjon inside from outside and vice ,versa. [531] These tests
e e e R S R EE P e gl on e
basiratarRublcatonddem 1ot aurd foiade 3éebddd HNeB SEPT 2003)

20 where 5 alternative silver based dressings were evaluated with points
giveRreepat theaRsRSHTAM B 20F iftBRAftion; 2. Microbial challenge test; 3.
Micrapial 1“?5‘8@5%'%{;@7@% ﬂgs,%te%‘%/ bBQPé‘?J\}%QLQéS?ﬁ%%g&Q 1237 ced
In'thefighias ibemiheer hydrogel would be placed in group B and’in all

25 three remaining tests the silver hydrogel would score in group A giving it

a totgP paivfsterfioeamptingacivinn Galkyitedl irtg Biagdinaicot, commercial
Prodipts which.seered e ighest i, his evaligfion. [533] The
antibactenal and antiirar properties o the"Colldidal silver solution open up

30 18 seveaigksigrifitaahesasdaicine sHeamidiogehbeyeny ainwminshnt method.
dressig Berilelemonstrated above the hydrogel is an ideal antibacterial

hand scrub. In addition, the
ryplic soya agar.

35  10. Spread plate technique is employed using original, 107,107 and 10 as the dilutions.

Plates are incubated at 37°C for 24 hrs.

MATERIALS and METHODS

40 The pracedures in the aforementioned SOP were utilized
Medium Used : St Tryptic Soya Agar.
. Cultures Used : 16 hr.old culture of Serratia marcescens
° (Approx.density is 10° CFUW/ml).
Incubation temperature : 37°C
50 Incubation time o 24 hrs,
Products Evaluted : Silgel 22 and32 ppm, Spitaderm, Liquid clean, Steritium
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nonirritating character of the silver colloid and the hydrogel make the
combination an ideal personal lubricant for male or female sexual use
with or without condoms or diaphragms where the combination would
v 3atteria, fungi (note the effectiveness 20 on CandidB abigansgp47699
and dangerous virus such as HIV and disinfect reusable barriers such as
diaphragms. Since the hydrogel contains little if any oil, it has no harmful

effectsgyygondoms or diaphragms, Uplke. Certain, OfRLPESO!
lubricants. [534] HYDROGEL HAND CLEANSER (Note: Hydro

nﬂ% 16a — 16e
ge an

SILGEL fefgt;lp the same inventive product and are used interchangeably
herein) 25 [535] Clean hands have been reported to be the single most

simportant faciar. in  prevent

antibiotic resistance in healt

10

and over the %Wu‘o of-the-hands—152- Qnmecﬂs ml-of test material
O
over the hands anﬁgm%@ ttlggﬁ};rgﬁo.c RIS @3&%2 mt-pf tagywat
to the hangsS and%afpgihthenTi(refry Fig. 1) &; Ringe haggs and forggrms
under tap waterdor@asaeconds atliRT.! 20 NilRepeat tharprocedursfrom
step 2 to step 476, ek 1St, B f, ¥th ahd 18th walshes Niterile| rubber
g|oves us pla,&gd Qn rid‘ﬂ} and left Binds. 25 7ZN#s m
of steri}gb?g%o@gi%gl%%% poured into the gloves.
No. of Washes CFU/ml
Ditution | Original 107 167 107
1°" Wash Nit Nil Nil Nil
3% Wash Nil Nil Nil Nif
7" Wash Nil Nil Nil Nl
10" Wash Nil Nil Nit Nil
15
Table 15 d: Sterillium (Appendix - 11)
No. of Washes CFU/m
Dilution | Original 107 10° 10°°
1°' Wash 30 30 Nii Nil
3% Wash Nil 10 Nil Nil
7" Wash Nil Nil Nil Nif
L1 0" Wash Nil Nil Nil Nil
20 Table 15 e: Liguid Clean (Appendix — 1)
No. of Washes CFU/ml
Dilution | Original 107 107 10°
1% Wash Nit Nil Nil Nil
3% Wash Nil Nil il Ni
79 Wash Nil Nil Nil Nil
10™ Wash il Nil Nil Nil

check the

product ag '

2002NOL |5

was Utilized-

Required

cfu/ml), Tap water, Sterilé Rubber gloves, 5 Sterite Sarpting

gn&ﬁﬂread of dangerous germs and
care settings. Accordingly, it was decided to

eﬁﬁncatWaéktém.hydr

51/Ng! DWQS{‘J 30.T

ogel known as SllgsEknasS a hand hygiene

elpreasnel
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Sterile Tryptic Soya Agar, Sterile pippetes, Sterile test tubes. Method: 10
1. 5 mFaPleds Bu§ﬂ@?1§%ﬁpm Serratia marcescens is applied to the hands

r
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8. All surfaces of the hands are massaged for one minute. 30 9. Samples
are obtained aseptically for quantitative analysis by viable count method.
using sterile Tryptic soya agar. 35 10. Spread plate technique is employed
WaiAye@viginal, 10-t,10'Z and 10'3 as the dilutions. Plates arBGHEMeE} A0
37C for 24 hrs. MATERIALS and METHODS 40 The procedures in the
aforementioned SOP were utilized Medium Used St. Tryptic Soya Agar.
Cultures Used 16 hr.old culture of Serratia marcescens 45

(Approx.density is 108 CFU/mI).

Incubation temperature 37C 50

Incubation time 24 hrs. Products Evaluted : Silgel 22 and32 ppm,

S peTREDE

uid clean, Sterillium 102 WO 2006/074117
047699 Results Results are presented in Tables 15a -15e ,

16a tabee1d-aft dpanshbnlaplentl anbpitaderm (Appendix-11) No, of Washes

Nil Nil 5
ppm 10
Nil Nil 3

CFU/mI Dilution Ori final 10- 10- 10" 7 Wash 10 Nil Nil Nil 3> Wash Nil Nil
Wpach/¥erai Nil NjL_10\Wash Nil Nil QLN Tahle 15 b: Sjlgel|32
No-of \Wasiorry Rroish ion Brigingt 1010107 -1 Wilsh NI Nil
\AL EAWéﬁ | NN I~ I\J'NI{EI'I‘LJI\I' NL:l AI’ L M
\'A'A kd I}#-UalS AL II INHVolaTI—NINlﬁ\III TN TN m VderI I\IINQIII I\ﬂll Nll
5% \Wash Nil NI Nil Nil
10® Wash Nil Nit Nit Nil
Table 16 b: Silgel 32 ppm
No. of Washes CFU/mi
Dilution | Original 1¢” 10° 10°
15t Wash Nil Nil Nil Nit
3% Wash Nil Nil Nit Nil
7" Wash Nil Nil Nil Nil
10% Wash Nit Nil Nil Nit
Table 16 ¢: Siigel 22 ppm
No. of Washes CFU/mi
Dilution | Original g™ 107 107
1"t Wash Nil Nil Nii Nil
3% Wash Nil Nil Nil Nit
7% Wash Nil Nil Nil Nil
107 Wash Nil Nil Nit Nil
Table 16 d; Sterilium (Appendia - 1)
No. of Washes * CFU/m|
Dilution | Original 107 10 10°
1% Wash Nit Nil Nil Nil
3% Wash Nil Nil Nil Nii
7% \Nash Nil Nil Nil Nil
10" Wash Nil NIl Nif Nil
Table 16e: Liquid Clean (Appendix — 1)
No.of Washes CFU/mi
Dilution | Original 107 107 10°
15" Wash Nit Nil Nil Nil
3% Wash Nil Nil Nil Nit
79 Wash Nil Nil Nil Nil
10™ Wash Nl ¢ Nil Nil Nil
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Table 15 C: Silgel 22 ppm No. of Washes CFU/ml Dilution Ori final 10 10

10" 1 Wash Nil Nil Nil Nil 3 Wash Nil Nil Nil Nil 7 Wash Nil Nil Nil Nil 10

Wash Nil Nil Nil Nil 15 Table 15 d: Sterillium (Appendix -11) No. of

WRAHELEED/mI Dilution Ori final 10' 10" 10 1 Wash 30 30 NffR#S2%05/047699

Wash Nil 100 Nil Nil 7 Wash Nil Nil Nil Nil 10 Wash Nil Nil Nil Nil 20

Table 15 e: Liquid Clean (Appendix - Il) No. of Washes CFU/ml Dilution

Ori inal 10" 10- 10 1 Wash Nil Nil Nil Nil 3° Wash Nil Nil Nil Nil 7 Wash

Nil Nil Nil Nil 20 Wash Nil Nil Nil Nil 103 WO 2006/074117

PCTHUBRGOSLOALEED T Rightdrarsd Bahled ¢an Spilades mEARPensite Hal

No. of Washes CFW&HBQH ﬁi)on Original 10" 10" 10" 1 Wash Nil Nil Nil Nil
N.I| Nili NI Nil 10 Wash Nil Nil Nil Nil 10

3 W@%ﬂ} yHﬁMhN?FQ‘% ag ygipw é’sﬂ ta\_u lespeclftes the efficacy as 2- logy

Table 16 b: Silge
re uctonof

the indicator organism on each hand after 1 use and a 3- logyy reduction of
indicator organism  on each hand within 5 minutes of the 10" use. Further SILGEL
was more effective as a hand wash compared to Sterillium and Spitader. Finally being
a‘rub o', SILGEL, as a hand cleanser, would be well tolerated because it eliminates
the need for a sink and aiso does not make the user's hand dry or prone to irritation,
but rather will tend to moisturize the area of usage.

[536] THE HYDROGEL AS A WOUND DRESSING MATERIAL

{5311 Indroduction

[538] Hydrogel dressings may be used as primary dressings {amorphous and
impregnated gauzes) or as primary or secondary dressings (sheets) to manage partial
and full —thickness wounds, deep wounds (amorphous, impregnated gauzes),wounds
with necrosis or slough, minor bums and tissue damaged by radiation.

[539] Nearly all hydrogels in the market today do not have an anti- microbial agent

included. This is because antibiotics and antiseptics are potentially cytotoxic and often
delay wound closure,

Since the inventive silver/water solution is non:cytotoxic it was decided to prepare 2
hydrogel using the inventive engineered silver nanopariicles,

Recently a specially prepared hydrogel has been introduced for the management of
radiation Induced dermatitis. These dressings have high specific heat to provide a
cooling effect and will absorb at least three times in water, serum or blood.

[540) Advantages

¢ Are soothing and reduce pain
e Rehydrate the wound bed

= Facilitate autolvtic debridement
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Dilution Ori nal 10' 10" 10" 1 Wash Nil Nil Nil Nil Wash Nil if Nil Nil 7
Wash Nil Nil Nil Nil 20 Wash Nil Nil Nil Nil Table 16 c: Silgel 22 ppm 15
No. of Washes CFU/mlI Dilution Original 10- 10 10" 1 T Nil Nil Nil Nil
WyieshsN#Nit Nil Nil 7 Wash Nil Nil Nil Nil 10 Wash Nil Nit N#a4iuatie41 69
d: Sterillium (Appendia - II) No. of Washes CFU/ml Dilution Original 10" 10'
10" 1 Wash Nil Nil Nil Nil 3" Wash Nil Nil Nil Nil 7 Wash Nil Nil if Nil 10

Wash Njl Nil Nil Nil 20 Table 16e: Liquid Cl dix - 1) No,of
o Bl T S T AT T G e 1 i NI

Washes
Wash KiexdenningiaitiasieoderaiipbeerienLo Wash Nil Nil Nil Nil 104 WO
2006/0£4dikd 216 I4kd&S2aQRiNAeYhe@anadusion: SILGEL 32 ppm and

SILGEl. 22 ppm fulfill the TEM inggggggi[ve Final Monograph) 5 criteria for
e

efficiency as hand hygiene products which specifies the efficacy as 2-

loglh FABURERDKEHNS of wound bed

[541] Disadvantages

¢ Are not usually recommended for wounds with heavy exudates
» Some require secondary dressings
s Dshydrate easily if not covered
¢ Some may be difficull to secure
¢ Some may cause maceration
[542F Procedure
{643] The hydrogel of the present invention was prepared in sheet form as a candidate

wound dressing material. The sheet form of the hydrogel may be interchangeably
referred to as SILDERM.

[544] RESULTS

[545] SILDERM - MOISTURE LOSS

[546] Goal
¢ To determine the Moisture Loss ability of SILDERM.
[547] Procedure:
[548] Equipment Required;
e Analytical Balance.
[549] Material Required:
s Plastic Tray
[550] WMethod:
= Determine the weight of an empty tray.
¢ Place the SILDERM sheet anto the tray.
+« Determine the waight of tray + SILDERM sheet.

o Note this reading as t= 0 hrs.
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the indicator organism on each hand after 1st use and a 3- loglo reduction
of indicator organism on each hand within 5 minutes of the 10th use.
Further SILGEL 10 was more effective as a hand wash compared to
Wieridbuomand Spitader. Finally being a 'rub on', SILGEL, aswclhandoosmnar6ss
cleanser, would be well tolerated because it eliminates the need for a sink
and also does not make the user's hand dry or prone to irritation, but
rather will tend to moisturize the area of usage. 15 [536] THE HYDROGEL
AS AWNQLINBNRERSINSGYMATERIAL [537] Introduction [538] Hydrogel
dressings may be used as primary dressings (amorphous and
impregndidd geairiek) rerdingprimary or secondary dressings (sheets) to

5 manage 1oartigll 20 ang‘ I}{” -thickneszw unds, deep wounds (amorphous,

impref;na{éeé‘ gtuazggj,wou% R Wit ReCT SR or slough, minor burns and

tissue, datRagar Oyerasialirmbagt Nearly all hydrogels in the market
today do not have an anti- microbial agent included. This is because
10 antibiotics and antisegtics are potentially cytotoxic and often delay wound

cld3efei®2s SingBatBYRVERRME RIS solution is non-cytotoxic it was
decided to prepgig.a MXMOQR! LSRG Higdnyestivgengineered silver

nanoparticles. Recently a specially prepared hydrogel has been
15 introduced for the mappgeme of -¥stgsiation induced dermatitis. These
dressings have hig ﬁ‘sﬁoﬁiﬁc—ﬁétatr“‘@%‘o ggawidela cooling effect and will
absorb at least three timeg in water, &egum ér blood. [540] Advantages 35
Are soothing and r¢duce gain Rehyifrate the wound bed Facilitate
20 autolytic debridement-1059:0 2006RFAM17 PCT/US2005/047699 Fill in
bed space(amorphbus; im‘&‘regna ediéﬁiﬂ%es) Provide minimal to
moderate absorptiqmAppgiEd-and le,uj(gm:‘u' easily from the wound Can
be used when infection IS présént 5 Provides viewing of wound bed [541]

25 DisahvaniagesnAsenhbisyakysrenareme RASst farn wes Bdsovwithiheavy
exudates weight in moisture.

[551] SILDERM -MOISTURE UPTAKE

30
[352] Goal:
¢ To determine the Moisture uptake ability of dehydrated SILDERM.
% [583] Procedure:
[554] Equipment Required:
40 s Analvtical Balance.
[555] Material Required:
s Beaker
45

[556] Method:
¢ Determine weight of the SILDERM sheet in grams.
50 ¢ Note this reading as t=zero Hrs.
¢ Fill the beaker with water.

e Place the SILDERM sheet info the beaker immersing it completely,
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10 Some require secondary dressings Dehydrate easily if not covered
Some may be difficult to secure  Some may cause maceration [542]
Procedure 15 [543] The hydrogel of the present invention was prepared in

whestdormias a candidate wound dressing material. The shreavdsensai47699

the hydrogel may be interchangeably referred to as SILDERM. [544]
RESULTS 20 [545] SILDERM - MOISTURE LOSS [545] Goal: 25 To
determine the Moisture Loss ability of SILDERM. [547] Procedure: 30
[548],Equi ired. lg i%gg e, 9].Material Required:
35 P|a2#c9#%§’3 L@E%?krﬂgeiﬁrg%j ¢ e?g?ﬁrﬁn%ewtﬁrelév%%% 'S 'z%f’nwee?%%ty
tray. « Plege thenSdhD&ERNysheet onto the tray, Determine the weight of
tray + SILDERM sheet. 45 Note this reading as t= 0 hrs. 106 WO
200607 WEI PREEHEE BB ddTsturaketale reading every 1 hr. Take

overnioht 53, S, LHENRELS SRt ime Y5, aisirg loss

Determine percentage moisture loss.
Results : (See Table 18 below and Figure 35)
Tabile 18

Time (hrs.) Welght
0 45 gm
1 48 gm
2 51gm
3 Sigm
4 54 gm
5 56 gm
8 57gm
22 68 gm

Conclusion:  Dehydrated SILDERM sheet can absaorb up 52% of its weight in
moisture.
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Results : See Table 17 below and Figure 34 Table 17: Moisture Losing
Ability of SILDERM 15 Time (hrs.) Weight0 __ 6M 1 64}m 260 m 20 3

56 m

451 m 548 m 22 40 m 25 Conclusion : One can conclude that

vatLipksiRMisheet can lose 30 % of its weight in moisture. [5btkBkanERivE99
-MOISTURE UPTAKE 30 [552] Goal: To determine the Moisture uptake
ability of dehydrated SILDERM. 35 [553] Procedure: [554] Equipment
Required: 40 Analytical Balance. [555] Material Required: Beaker 45

[556] Method: Determine W%i%ht of the SILDERM sheet in grams. 50
NSt thﬁ”‘r%%\ﬁ?ﬁg' FEYERFE 2S5l the beaker with water. Place the

SILDERM sheet into the beaker immersing it completely. 107 WO

e

0@%;,17 PCTIUS2005/047699 At one hour intervals remove the

drip dry and determine its weight. Take overnight reading. 5 Then

5 plot & grapiteftinechessuvaisidrelesstakisilver nanoparticles from SILDERM
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[561]

[562]

[563}

1564]

Principle:

Hydrogel dressing sheets are normally placed on a wound for 48 - 72 hrs. In this
situation it would be desirable to determine antimicrobial activity of the dressing
over this time period with respect to silver release,

Equipment Required:
incubator, Laminar Flow
Material Required:

Sterile Nutrient Agar Plates, Sterile Cotton Swabs, Micropipette (Capacity 100
~ 1000 i) 16 hr. old culture of Pssudomonas aeruginosa (wild type)

Method:
Cut a 4 cm x 3 ¢m piece of SILDERM.

Place the Silderm on a nufrient agar plate swabbed with Ps. aesruginosa {wild
type).

Incubate at 37° C for about 18 hrs.
Check the zone of inhibition vertically and horizontally.

Then place the same SILDERM piece on a freshly swabbed nutrient agar plate
with Ps. aeruginosa.

incubate as above.

Repeat this procedure for minimum of 7 days.
Results : Al the time of printing SILDERM showed inhibitory activity for 3

transfers as given in Table 19 below.
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Calculate percentage of moisture uptake of the dehydrated gel. 10

Results (See Table 18 below and Figure 35) Table 18 15 Time hrs.

Weight 045m 148 m 251 m 353m20454m 556m 657 m 226
we&sfpareiusion : Dehydrated SILDERM sheet can absorkpupaadbsaliige
weight in moisture. 108 WO 2006/074117 PCT/1JS2005/047699 [557]
SILDERM - SILVER RELEASE [560] Goal: 5 To determine the sustained
release of silver nanopartlcles from SILDERM [561] Principle: Hydrogel
dressing sheets are notA ol id-DRYangEioesd8 - 72 hrs. In this 10
situation it would be deswable to determlne antlmlcroblal activity of the

dressing oyerisiting Period b FRERRA! 0| SIVRL ERaPRInGaT

Equ|pment e :nrarl lF\'t‘[lh:‘.\fr\_‘r !_amlna.r F]_n\_l\_l _}_"_\RQJ_ Material
Required: $tej ﬁfﬁ%u tAgar-£5 &4 Sterite-Cotton %ggﬁ‘s Mierepipette
(Capacity 100\EreRE- 31000 pl) Teqh,ofd Tultdre of Psegdgponas
aeruginosa (wild type) [564] Method: Cut'a 4 cm X 3 ¢mi piece of

SILDERM. 25 Place the Silderm on a nutrient agar plate swabbed with

ki

PSC%%EHJ%!QI? S (WEQM hydrogel was able o exert sustained antimicrobial
activity over 3 challenges of fresh inoculum every 24 hws. Further testing is in
progress,

[565] The media composition for the above-discussed embodiments was as follows:

Nutrient Agar :
Peptone 10.0gm
Sadium chioride 5.0 gm
Meat extract 3.0gm
Distilled water 900 mi
Agar 2.5gm
pH 7.2+02

[666] Further, it will be possible to develop formulations of SILDERM with the following:

® Collagen -
Collagen, the most abundant protein in the body, is fibrous and insoluble and is
produced by fibroblasts. Its fibers are found in connective tissues, including
skin, bone, ligaments, and cartilage. During wound healing, collagen
encourages the deposition and organization of newly formed collagen fibers
and granulation tissues in the wound bed. It also stimulates new tissue

development and wound dsbridement, creating an environment conducive to
healing.

® Maltodextrin ~
Maltodextrin is a wound healing promoter that hastens healing by macrophage
activation and atiraction, thereby reducing infection and increasing granulation.
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type). Incubate at 37 C for about 18 hrs. 30 Check the zone of inhibition
vertically and horizontally. Then place the same SILDERM piece on a
freshly swabbed nutrient agar plate with Ps. aeruginosa. 35 Incubate as
wiooxes/Raepeat this procedure for minimum of 7 days. Resulig-rAkibg iy
of printing SILDERM showed inhibitory activity for 3 40 transfers as given
in Table 19 below. 45 109 WO 20061074117 PCT/US2005/047699 Table
19: SILDERM Challenge Test Transfer No Vertical Inhibition Horizontal
Inhibition Transfer 1 52 mm 35 mm Transfer 2 53 mm 35 mm Transfer 3

51 mm 34 mmcnielugicrowd FEfeRYygdeggel was able to exert
sustained apirGranial. 8 %%%8%5%&&%?? lﬁé‘jﬁk i &’Lﬁéﬁf% e ‘f"éérl‘a ‘?M‘Sl%d in

24 hrs. Further testlngels in ﬁé%gress e media composition for

Sthe above-HRUTSERAERIBSY et ) %W’éﬂaﬂ?ﬁt?@lf?ﬁlb‘ﬁmwtﬁﬁ@ to
10.0 gm 15%8bgirh BHRIGC BT Mewmathikifae3.0 gm 20 Distilled
water 900 ml Agar 2.5 gm pH 7.20.2 25

[567] DiSodium EDTA as an ADDITIVE

f568] DiSedium EDTA has been known to increase the antihacterial effect of various
10 compounds, both natural and synthetic, by a mechanism that has been presumed to

result in increasing bacterial cell wali permeabifily, thus facilitating entry of antibacterial
compounds.

{5691 The metal chelator and bacterial cuter membrane permeabilizer, ethylene
diamine tetra acetic acld (EDTA), has been shown to enhance the activities of various
15 anti-microbial agents against Pseudomonas aeruginosa. The addition of a subinhibitory
concentration of EDTA markedly reducad the MICs of cefprozil against E, coli and
Serratia marcescens.

[570] it has been reported that that imipenem, ceftazidime and cefepime plus
150meg of EDTA could increase the mean inhibition zone diameter for P. aeruginosa. A
20  study reported that Ethylenediaminetetraacctic acid (EDTA) influenced the susceptibility
of P. aeruginosa. EDTA when used in conjunction with AgNO; enhanced the antibacterial
action of the latter significanily, so that strains of Klesbiella preumoniae and
Staphylococcus aureus resistant to 70 microgram / ml of AgNo3 were observed to
become sensitive 1010 microgram /mi of this compound.

25

A specific composition and set of tests was designed to determine if silverfwater
compositions of the present invention would function favorably with Disodium EDTA.
Specifically, DiSodium EDTA was procured form West Coast Laboratories in Mumbai,
india. DiSodium EDTA is also known as Na;EDTA (DiSodium Ethylenediaminetetra
30 Acetic Acid) and has a formula: (CHN(CH,COOH)CH, COONa), 24,0 and has a
molecular weight of 372,24,
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[6661 Further, it will be possible to develop formulations of SILDERM with
the following: Collagen Collagen, the most abundant protein in the body,
is fibrous and insoluble and is 30 produced by fibroblasts. Its fibers are

Yo aeherd Babihective tissues, including skin, bone, ligamentst@HySs2665/647699
cartilage. During wound healing, collagen encourages the deposition and
organization of newly formed collagen fibers and granulation tissues in

thgyounshoedl Jalsorsirpulaten.nevnisueadsy alapmentanstieue

ement Creating an environment conducive to 35
VAR S AAACEH RS8O\ TFLTHG B S b e
hextasy 150m&erdph &géeride Rebiviatinn Auvd tere d cliesh Pihéréby $educing
infection and increasing granulation. 110 WO 2006/074117
PRS00 55044689 (r) Platelet Derived Growth Factors (PDGF) PDGF
promote the chemotactic recruitment and proliferation of cells involved in
5-meuadsrPaNandenbansREde MRat ol O mRLIAtaREsS U rbdsirBRbNe,
usedlite Ireat lower extremity diabetic neuropathic ulcers. (567] DiSodium
EDTAshes diated EATRESB G DISh dRIFRCERS TR Mag i eteigiotoRgsition, were
in4eetde e antibacterial effect of various 10 compounds, both natural
ang sk elic u SRS CcRIRISHY SN N AH DR RFESEEMEHED @R
increasing bacterial cell wall permeability, thus facilitating entry of
a@bfwkénmw(imwmaﬂlq{’é@gistﬁhe&maffemmﬁamf@‘acteriaI outer

membrane qgermealglcljlszae eh I Qlans'ltlanne [;ar‘a %‘Fgf}"}% aczld (EDTA) has
b&ERVERBARIS BRALRES the CtIVI 3 Various tmicrob agents

a%ﬂﬁﬂlﬁﬁﬁb@@t@?@@%ﬁﬁég&%@u@b@ ardiprroeia ﬂé@iﬁbmlm{a{n) from pus
cameethtration of EDTA markedly reduced the MICs of cefprozil against E.

cAlrhadresertatia marcescens. [570] It has been reported that that

'ml‘ﬁ’e”beov Celtazid g celepl ea&'é!ﬁ*e&ﬁ&’@&%oﬁﬁm A@'@: (MUMBA

ingjgase t e mean inhibition zone diameter for P. aeruginosa. A 20 study
reported that Ethylenediaminetetraacctic acid (EDTA) influenced the
su&mﬂamysdf@bm@nosa EDTA when used in conjunction with
e hance e ar}tlbacterlal action of the latter significantly, so that
a!mon % gp 1
strams 0 S a pneumoniae and Staphylococcus aureus resistant to
7®actereiptaaing wﬂrefcﬁiquNéft@remi@rﬁéwm\lutrleﬂi Agar (pH 7.4).

[572]  Dilutions for the 32ppm and 22ppm added to the Na,EDTA were prepared in
sterile distilled water, Each microorganism was suspended in sterile saline and diluted at
10%olony forming units (cfu/mi). They were swabbed onto the surface of Nutrient agar
(pH 7.4) using sterile cotton swabs. The wells (10mm in diameter) were punched from
the agar and 0.1 ml of the respective dilutions were delivered into them. After incubation
for about 24 hrs. at 37°C | all plates were examined for any zones of growth inhibition
and the diameters were measured in mm using a zone reader {Hi Media). Resulls are
given in Table 20.
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become sensitive tol0 microgram /ml of this compound. 25 A specific
composition and set of tests was designed to determine if silver/water
compositions of the present invention would function favorably with
WisoatisrmmDTA, Specifically, DiSodium EDTA was procureglcformeihesizcos
Coast Laboratories in Mumbai, India. DiSodium EDTA is also known as
Na2EDTA (DiSodium Ethylenediaminetetra 30 Acetic Acid) and has a
formula: (CH2N(CH2COOH)CH2 COONa)2 2H20 and has a molecular
weghEa92saussiod \w 0 20061074117 PCT/1JS20051047699 [571]
The media used for this test was: Nutrient Agar: (HiMedia) 1000 ml; B.No.
1Grff§" 39&' )S&TB%WG‘” Wﬁrgest of animal tissue 50.008; Yeast
ract-1-50q; Beef-extract-1-50g:-Sodium-Chloride5.00g; Agar Agar
type | 25GYBENY 4 +1- D B RIfCORERHAL STRIAINSSS5 The 32 ppm
silvediveatéietsApesition ﬂl{g)qrrhe Iagmzz ppmzs}lverlwa er composition alone,
and.the 32 fﬁiﬁm qlver/ ater co Dosmon as well as the 22 ppm silver
wat@f’&(’?ﬂﬁ'@ﬁé‘@g}i? ezz:ﬂlﬂej terthe 10 NP TA| and were each
testet JHARA peaEre! Fmicroprganisths;-inetuding:= Escherichia coil
(Multiple Drug- Re5|sta1t2§l’f*&ln fiominstool SAmple; 15 Pseudomonas
aguijirogéigvialbphe-Dr UQZ-ReS stant Straln%rom Spytum; and Methicillin
ResisthbdtanEideaceis aureus (Mulliple BrUg- Rekistant Strain) from
pus from the lumbar region. 20 The above mentioned MDR strains were
obtained from P.D. Hinduja Hospital (MUMBAI, India). Shigella flexneri
(lal5&trainPigsdBairEonalia typivti atdstrain) Bacieric) sisaioswets Subnetr

forcasdarsiont %V@méyéﬁfm%,ﬁsg@gt(%ﬂﬂnwﬂ %HR&%J%&%@&QPF“
and 22ppm added to the Na2EDTA were prepare

[674]  Siiver EDTA as a Stand Alone Antibacterial

[575] A specific composition and set of tests was designed to determine if silver
chelates such as silver EDTA (or AgEDTA) possess antibacterial qualities. Specifically,
commercially available sitver EDTA compositions were procured from AKZO Nobel and
Alpha Chemicals.

[876] Equipment Required:
¢ Incubator, Laminar Flow

[677] Material Reguired:

¢ Sterile Nutrient Agar Plates, Sterile Cotton Swabs, Micropipette {Capacity 100 pl
- 1000 uh
16 hr. old culture of following strains (Appr. density Is 10° CFU I ml) ,

Escherichia colf (wild type}, Escherichia coli (MDR), Pseudomonas
aeruginosa (wild type), Pseudomonas aeruginosa(MDR),
Staphylococcus aureus ATCC 8538F , Methicillin Resistant
Staphylococcus aureus.

[578] Method :

] Slwab the 18 hr. old culture of given test organisms on a sterile nutrient agar
plate

« Allow the plates to sit for 15 minutes for absorption.
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sterile distilled water. Each microorganism was suspended in sterile saline
and diluted at 30 10colony forming units (cfulml). They were swabbed
onto the surface of Nutrient agar (pH 7.4) using sterile cotton swabs. The
weltsogk@mm in diameter) were punched from the agar and @ckod2e6dhe 599
respective dilutions were delivered into them. After incubation for about

24 hrs. at 37C , all plates were examined for any zones of growth

inhibition and the diameters were measured in mm using a zone reader

(Hi Media). Results are 35t%i€\f/farl)in Taltﬁle_n O'thlelz V\r/g{I 0(306/CIM%L§1JElp of a 10
pcT/i13& 9%%@@%?@% {é' 3R§ BistliEgion Tabie 28 G lVer/Water +
Na2EDTA. System E.coli MRSA C. albicans SilverlWCte'32 ppm- 21mm

5 24mm 2 Tepan&s|ver/ W atct32ap propriflebsyniat FBFAI 2 2 meBSnvaidamier 15
Silver/Water22 foppre-dffision.23mm 29mm  SilverNVater22 ppm+ 10.5 %

Nat EDTA 29mm 31 40 5 1573, gl ERT6 210
definifely SHRES TP IHES IR BF Silerhiatér ESmpositions of the

10 Presept igveRtian-ALBAL L2A IR T RPN LSRN CRNEAHBHe Y&lger [574] Silver
EDTA as a Stand Alone Antibacterial [575] A specific composition and set

of (5888 was Besiiised Sseléablainddioviioed Toueehiftendstich as silver
EDTA (or AQEDTA) possess antibacterial qualities. Specifically,

150 Ebj\flc'a"yﬁ\s?é'ah'eé&?ﬁ%ﬁé@%«@%ﬁg%ﬁgﬂ%w&%ﬁa@mured from
AKZO Nobel and Alpha Chemicals. [576] Equipment Required: 15
Incubator, Laminar Flow [577] Material Required: Sterile Nutrient Agar
Plates, Sterile Cotten-Swabs--Miergpipette{Capaeity-100-p--20 - 1000 pl)
16 hr. old culture of %ﬁ%%fﬁ@ strair?ssfj&pp ; uzfg;gfi)("%gﬁkp tml),

Escherichia coil (Witd (g ESGheriChia CO/ idRR), PSEaisgmonas

aeru%inosa (wild typeniB seeglomdTas@erug/zosatMDRY, mm
(5511 Hidppm | 22.mm 25 mm

E. coli (MDR} | 28 ppm 20 mm 19 mm

57 ppm 21 mm 21 mm

G4 ppm L0 23 mmie] #2122 mi

20 Ps. 28 ppm 2lmm | 20 mm
aeruginosa ‘57 ppm 27 mm 24 mm
(wild type) | 414 ppm.:| - 28'mm- [ 27:mm;
Ps. 28 ppm 15 mm 17 mm
aeruginosa 57 ppm 22mm_ | 20mm
(MDR) | 1i4ppm | 25mm_ | 22mm .
S. aureus 28 ppm 16 mm 15 mm

(witd type) 57 ppm 19 mm 18 mm
“444'ppm | '22mm. ‘| 21 mm.
MRSA 28 ppm 19 mm 20 mm
57ppm . 21 mm | 22 mm
“{1d4ppm. | 26mm | 24.mm

[582] Conclusion: Silver chelates such as silver EDTA possess antbacterial efficacy.
25

[583] ANTIBIOTICS COMBINATION THERAPY

[584] When first discovered, antibiotics were touted as a miracle cure and they
literally were. Infections that were fatal before the turn of the century were tamed fo mere
inconveniences during this century, But medicine has come almost full circle. Misuse,

30  over prescriptions and/or abuse of antibiotics has allowed resistant strains of bactetia to
develop and once again bacteria strains threaten health and life.
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Staphylococcus aureus ATCC 6538P, MethicNin Resistant 25
Staphylococcus aureus. [578] Method : Swab the 16 hr. old culture of
given test organisms on a sterile nutrient agar 30 plate. Allow the plates
W68 Inhinutes for absorption. 113 WO 2006/074117 PCT/US2005/047699
PCTIUS20051047699 a After 15 minutes aseptically bore wells into the
agar surface with the help of a 10 mm cork borer. 5 a Dispense 100 p1 of

thqzuapropsiate saryie.l 'ﬂéEf?:'Ps 'méh@oxv.%lﬁe%@H&@MM&{B&OQ&&&S@& by
pr%aql usion. Incu %}6} e&ps?tes at l.fl'[ 37C for ahout 24, hrs. and

observélarggeu S "fo aNeasure the 7one ofnmbItoA 1N ar?]rﬁogssiiﬁpd) lﬁﬁ\ﬁma i
zoﬁ&f&“é%{w&r(e[sm RS2 8B THbREC 2 1YBI P B I i RediEeic s tBuaht
1545867 tildle 2ap@dinpar ativieutwalratistivah Bib/enichichkies mranismant in
ConenZRRiyRthhifiomaka Qi fiAois #ofhAGK0- QMR 2 BB E’ééﬂr]
(W%%f%’ @)e%ll@ezgpégme%z}s@gﬂt%&ée Ia%zrarnpog 2}3‘23v| agwﬂﬁsn%ol:géé;oqgspﬂ 2«%{ m
zfﬁ%’?ﬁ*id‘?ﬁ H?Cg@ﬁ)@%wo%ﬁfbé’?%eﬁ?ﬂmww “Gﬁmﬁl 5759 o Afibigtispby
miF27 teinPer s s Patienimalsp have ersasiorssdsmihiGibnone2Dempanter.
(MEfg)opdrkioabsam. ifsd mpmateSrcathesd 2R #nlfs 0 6nkh i (valshivgedce
57 gk PR iAA AL LAhBR2 MBSk e MBRRA 2R RS2 IP
resistance. Resistance of pathogenic bacteria to antibictics has had a severe effect on
the treatment of infectious diseases. Many drugs, such as penicillin, which was believed
to be a wonder drug had great potential for effective control when it was first introduced,
only to have bacteria, adapt to them and greatly reduce their applicability.

[586]  The problem of antibiotic resistance is today a global problem. Some common
and highly pathogenic bacteria such as Staphyfococcus auraus particularly the strains
found in hospitals, are now known 1o be resistant to all but vancomyein, and are soon
sxpected to be vancomycin-resistant too. MRSA (Methicillin Resistant Staphylocceous
aursus) and VRE (Vancomycin Resistant Enterococci} are a cause of severe nosocomial
infections and often hospital wards are closed, and even destroyed, when detected.

[587]  With this problem it is imperative to the search for alternative such as, either
new antibiotics {o take the place of the old ones or make efficient use of the existing
antibiotics. Also the growing threat of multi-drug resistant bacteria is a good reason to
consider sitveriwater compositions accarding to the present invention.

{588] One of the ways to deal with the ever increasing resistance of bacteria to
antibiotics involves the use of combination therapy, which uses of two or more different
antibiotics with differant modes of action. Various /n-vifro methads are available for
measurement of the synergic effects of combinations of antibiotics, but the results may
exhibit discrepancies when different tests are used, also this does not totally rule out the
development of resistance tc them.

16891 AIMS AND OBJECTIVES

[590] The present study was conducted with the following aims and objectives;

i
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57 m 21 mm 22 mm T14.ppm 26mm 24.mm. [582] Conclusion: Silver
chelates such as silver EDTA possess antibacterial efficacy. 25 [583]
ANTIBIOTICS COMBINATION THERAPY [584] When first discovered,
watiaies were touted as a miracle cure and they literally werexkrestiaonss
that were fatal before the turn of the century were tamed to mere
inconveniences during this century. But medicine has come almost full
circle. Misuse, 30 over prescriptions andtor abuse of antibiotics has

allowed resistant strains of bacteria t velop a ' teria
curaing TR S e T ELAS BORIB AL Cria e
PCHUR2005/0h246R9s{p8R]i1P ene efiilka ahieiktactaisiataanitintectane
the dev%g%ng\rlgn%ﬁgsistance by bacteria are the use of antibiotics for
agricuI}tDura purposes and as food supplements in agriculture (e.g., for
poultry.. cattle, pork. etc,).. r ripi ibiatics.d
D T ot O s e s
rampanb ifekrmmeyHe raign oo mhtsiesy thetappiivitiihiGjibidticsnfibiotics and
agriculfyre Qfen argiaERd SuRH phalpetlatemlture specimen is sent to
the laboratory. Avian influenza (e.g. H5N1 or "HPA)') has become very

antipiogg é&aifm@&ﬂlé?%r&i&%tmﬁ%wéﬁgﬁt@f@aé!Qé{atga@ebmaeé@m&my
farmers. Patients also have easy access tg antibiotics over the counter.
Impropdf AGEE YL R o MBIt faathant duration also contribute to
the emg‘ﬁ%ence 10 of dr%resistant strains. There are important clinical

|

riiic ﬁ?fﬁ%@'ﬁ%ﬁ rﬁ%?sresistance. Resistance of pathogenic

bactesir o apiikiotiasdas:bad a severe effect on the treatment of
infectious diseases. Many drugs, such as penicillin, which was believed to

be & bedntiwvintr By Rugraeriparé plinigadriTias iipeeceHBdRIR Tt ivAR AR
intrd?RFEEH: only to have bacteria, adapt to them and greatly reduce their
app[ij:a%gyiltgadl,fﬁng%%']ﬂmb@ﬁo@@{grﬂegfr@mibiotic resistance is today a global

problem. Some common and highly pathogenic bacteria such as
Staphykocéschsiatisens fisvtiteddryntsiecdtrains found in hospitals, are now
known to be resistant to all but vancot%/cin, and are soon expected to be

vanconlyclfieedaaiarit 6/ UdreeshiaRIREH SM #4%%Want Staphylococcus
aureus), angl. VR ( YBRcoMYGI R AARGLOGRRSH.- BER R E BUSHGE from

severe noggsedpial 20 infections and often hospital wards are closed, and
even destroyed, when detected. [587] With this problem it is imperative to
the searchrégieBlternative such as, either new antibiotics to take the place

ofhg olg.ones make SHiianiUssLf the existing
[583] Media:
= Nutrient broth.
e Nuirient Agar.
e Muller and Hinton Agar.
[584] Solutions:
s Antibiotic solutions.
e SilveriVater solution (22ppm).

The media composition and the solutions used for the varicus experiments in the
study are
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antibiotics, Also the growing threat of multi-drug resistant bacteria is a
good reason to consider silver/water compositions according to the
present invention. 25 [588] One of the ways to deal with the ever
nerapsingresistance of bacteria to antibiotics involves the weq®k2065/047699
combination therapy, which uses of two or more different antibiotics with
different modes of action. Various in-vitro methods are availablefor
measurement of the synergic effects of combinations of antibiotics, but the
resulismisyT inAsigischersiicies when different tests are used, also this
doe ota t the veIo ent of resistance to th 89]
PRV S v e s e i
following aims and objectives: 115 WO 2006/074117
PCT$er520051014 roBtedlin Tetteid rinineMeitti.Drug Resistance (MDR)
pattern of the clinical isolates. 2. To determine the sensitivity of the clinical
isolafes iR Silvepvatsl solutions of the 5 present invention. 3. To
determine the antibiotic combination (synergy) by disc approximation test.
4. Té\tegnmingithgrvtiimiine nlibidomns dorolnbititmivics) Bithend
antibiSteatehd 10 silver/water compositions of the present invention 5.

To std e SBRISE A e e eshAmhe HER AN RUVEHWAIer 5y of
SO utlons of t resent invention ig

e R o it o 2
MuItﬁﬁ)‘#atgd%egm%'t%ﬂﬂ%ai%@lates were collected from P.D. Hinduja 20
Hospital, Cadell road, Mahim, Mumbai- 400016, India. Escherichia colt".
(isolated from stool) 25 Pseudomonas aeruginosa. (isolated from

sERtmP iRl s s iesi i ShyrneicBetiegd Aureus. (MRSA-isolated
TRThRUR AL HIRReGrotan Lo el el ShUM'RL? AR ARIRIGH

Discs:
mocu‘lated 5it% the baoter:a[ suspension. The antibiotic diffuses out in the surrcunding

medium. There is alogarithmic reduction in the antibiotic concentration as the distance
from the disc increases. A clear zohe arcund the disc indicates the susceptibility of the
organism to the antibiotic. Clear zones are measured in millimeters and compared with a
standard NCCIL.S chart.

[586] Method :

1. Sterile cotton swabs were dipped in the above inoculum broth tubes and used to
surface

spread on M.H.Agar plates {o obtain confluent growth.

2. After allowing the inoculum to absorb in the medium, antibictic discs were placed
on the

surface spread plates with the help of sterile forceps.
3. The plates were incubated at about 37°C for about 24 hours.

4. A clearing around the disc indicates sensitivity of the organism. The zone
diameters are

recorded and interpreted according to the standard charts provided by NCCLS,
(Refer

to Tabie 27) (Koneman 5" ed. 1997),
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Nutrient broth. Nutrient Agar. 40 Muller and Hinton Agar. [594]
Solutions: Antibiotic solutions. 45 Silver/Water solution (22ppm). The
media composition and the solutions used for the various experiments in
e 26tprd are 116 WO 2006/074117 PCT/11IS2005/047699 hstedstudsahiaos
26 (later herein). Readily available antibiotic disc of appropriate
concentration were used. The disc content for 5 each antibiotic is listed in
Table 27 (later herein). Inoculum preparation: 10 A loopful of pure growth

of EWUBQ@WM%%H@@MWM%@ @E@{ggm%q)pm%amgyﬁ FRlgak:

at about 37C. 5 he overhight culture was tran
o R AU E G A TR B S TG B STl ot
cutbgresaemsiiyis sadjie pry sl eatnets -t efdfrAtdEsos e tiomm)
5 sepsiiduiy kesk-skildoyoBasted metiad TH2G: dndkisembtiddtiantitiationoted.
impregnated discs are placed on the agar plate, previously inoculated
with the bacterial suspension. The antibiotic diffuses out in the
suipdtihdiighariedium. There is alogarithmic reduction in the antibiotic

10 conce ttrliéiq%rll a theﬂs}ﬂﬁﬁgr 51[1% lthe %I(S;?a%gh: gm] é ee%r Cllﬁm is added

aroun C TRy RS RS suscep organlsm 0
antibiotic. Clear zones are measured in millimeters and compared with a
standardpidés 16 chatritp 80 6hdvidithed t868cidiSterile cotton swabs were

dlpped in the above inoculum broth tubes and used to surface
Wells are punched in to the agar layer.

3. Different concentrations of silverfwater compositions are then added to each of
the wells.

20 4, The plates were incubated at about 37°C for about 24 hours.

5. Note the size of zones of inhibition.

25 [899] Determination of antibiotic combination — by disc diffusion test.

This is a simple, qualitative, test for testing the interaction between the clinical isolate
and combination of antibictic. tn this test the antibiotic discs are placed on agar plate
inoculated by Kirby-Bauer technique. The discs should be separated by a distance that is

30 equalto or slightly greater than the average of the diameters of inhibition produced by
each disc alone. The shape of the inhibitory zone obtained will indicate the kind of
interaction between the clinical isolate and combination of antibiotic.

[600] Method:
35
1. Steriie cotton swabs were soaked in the above inoculum broth tubes and used to

surface spread on M.H.Ager plates to obtain confluent growth.

2. After allowing the inocuium to absorb in the medium, two antibiotic discs {the
40 cambination to be studied) were placed on the surface spread plates with the
help of sterile forceps, at a distance equal fo or slightly greater than the sum of
the diameters of inhibition produced by each disc alone.

3. The plates were incubated at about 37°C for about 24 hours.
45
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spread on M.H.Agar plates to obtain confluent growth. 35 2. After
allowing the inoculum to absorb in the medium, antibiotic discs were
placed on the surface spread plates with the help of sterile forceps. 40 3.
Whenpkates were incubated at about 37C for about 24 hourspérAiieanng99
around the disc indicates sensitivity of the organism. The zone diameters
are 45 recorded and interpreted according to the standard charts provided
by NCCLS, (Refer to Table 27) (Koneman 5 ed. 19%? 50117 WO
200610 78EPF P ¢/ DSgiNSI0RERe Y Y dstiqatsdtsr R 4 SRR dEn BYTIGIRY
of the isalatgstol® ppiffesgee. diffusion method: This was determined by
the well assay method in which the isolated is bulk seeded in the agar
medium and the 10 ppm silver/water solution is added in the wells (10mm)
5 5 PametRsdsn trosolisibairedaragoial meeagims siadise difisimotessor
thesaateskngaf87 Method: 10 1. To a molten butt of Muller and Hinton
agar 20 ml, 0.5m1 of the inoculum is added and poured in a petri plate
anevajlowedite-selidiy A 16mdn¥Wells ataithenehettindethdiagardayeintdiotic

eacﬁ&ﬁ@és@?&@&ﬁ‘i%ﬁogft% MeHWalRLER %&Pﬁ%‘ﬁ&ﬁ%e%%%ﬁ@%ﬁ%dw to

of the wells }Eatesw re.l u bated at a g 93 q[ about

10 o Appepairetes QBRINE S SESHBRELD ﬁ?ry B GOT e R mination of
artibioteedorisrsstienc Bycliscaaibivdo AN SerThidaR e eifpravg Rafithive,

testdortesiing theyiniersrtionrbaivne chntine Eihicadrzadateinbihtboominnation

Of\m‘i@kﬂg%ﬁ%ﬂ%ﬁm ihetenihietigrlisemar ﬁrﬂ@&%qﬂﬂh%ﬂafymaf@own right,
oo Sy austechiiaye Jhe diser shopld be, gepprated by a

EqUArtEor Silgh ygreatert an the ave rage of the

15
dl%na%terge?efrmmi%gw Qf R\?%H}?nqum %hibitory concentration (MIC) of the antimicrobial

agents. Thig is a macrodilution broth susceptibility test. Serial dilutions of the
antimicrobial agent are prepared in broth to which standardized bacterial suspension is
added. At the end of the incubation period the tubes are observed visually for growth.

20  The lowest concentration of the antimicrobial agent that inhibits visible growth is taken as
the MIC.

Antibictics used:
25  Amikacin: Mikacin inj. (250mg) Aristo labs, Mumbai India.
Batch no.02D054, mfd Apr.2004.

Cefoperazone: Magnamycin inj, (2560mg) Pfizer Itd, Mumbai, Ind

. Batch no. 32035153A, mfd Mar 2003
Ciprofloxacin: Cifran (200mg/ml) Ranbaxy Labs, Jaipur, India
35 Bafch no. 8042601, mfd Mar 2004,
| [603] Method:
1. A guantity of antimicrobial agent is serially diluted in a suitable range.
40 2. A tube free of serves antimicrobial agent serves as growth control.

3. Each of the tubes is then inoculated with a standardized bacterial suspension and
incubated at about 37°C for about 24 hours.
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20

25

each disc alone. The shape of the inhibitory zone obtained will indicate the
kind of interaction between the clinical isolate and combination of
antibiotic. [6001 Method: 35 1. Sterile cotton swabs were soaked in the
wbavesrecirium broth tubes and used to surface spread orelMriis&geEres 7699
plates to obtain confluent growth. 2. After allowing the inoculum to absorb
in the medium, two antibiotic discs (the 40 combination to be studied)
were placed on the surface spread plates with the help of sterile forceps,
2t a drotahie 8L 5 BPSHRIH, Porek AR AE S Dt AR R B
inhibitior ity detcBipehehitideifatgviniep eldeeidrdiiedbatoe at
about 3¢cntenphputc? hé antisicrbis kW RRRIIA4AL hedium.
PCT/11S2005/047699 4. Shape of the inhibitory zones would indicate the
type of interactemviest Synigiatrningepismieiisi fespnas: ithibiguieidd is
a diagragnowthich shows the potential interactions in a disc diffusion test for

bacte 601 ecmcal Part A demonstrates additive or
n(ﬁ}é ﬁg‘}épeﬁq}é?s y@S&’]S n?%'%rﬁ@ BIBETEREY 28%¥ of inhibition that is
not aﬁe@ﬁ@kb&ﬁb&@d@&@@t@ﬂ%g@u&& %Q@ﬂ%@aﬂﬁ%&%@fﬁ@gﬁmt}ﬁun;me
eflRER0 é’s—Vh ighdhe 1 QE"E&%M&J é(?ﬁrg% f&‘%h ANl é‘%&'c s, Smunished.ing
presence of another anfibiotic: and Part C demonstrates two possib bie
RS BEIRSTH & ARBRACIE B MR & TS Dt Arfargialy ditted
inlkibiyezodinabe avire dukRasheraliodividbiolios ineebs@rsahE e ghuuiiisither
argHaiskéenisaia Ribide ey itsapatghir thsfRaniesisl @ ewihdsunhilitedntains
WG GidRe G- ANHRIRHIES AUtHSe M@%&&&%MZI Determination of the
minimum inhibitory concentration (MIC) of the antimicrobial agents. This
is a macrodilution broth susceptibility test. Serial dilutions of the
antimicrobial agent are prepajgddn broth to which standardized bacterial

suspension is addegxAtithe end of the incubation geriod the tubek are
observed visually foMgfowth. 20 The Jowest foncentration of the
antimicrobial agent that ifthibits visibte growtpris taken-asthe MiC
Antibiotics used: 25 #mikacin: Mikacin inj. (250mg) Aristo labs, Mumbai
India. 12
MIC
1:4
MIC
e 1:8
S wmc
I
@ 116
2 MIC
a
+ye
0 c
1:16 1.8 1.4 1:2 2 X
0 MIC  MIC MIC MIC MiC MIC
Drug A pgfmt.

Arrangement of drug dilutions in checkerboard assay.

First row and column of tubes with only one drug served to confirm individual MIC values
of test isolates.

One tube without antibictic is the positive controf.
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Batch no.02D054, mfd Apr.2004. Cefoperazone: Magnamycin inj. (250mg)
Pfizer Itd, Mumbai, Ind 30 Batch no. 32035153A, mfd Mar 2003
Ciprofloxacin: Cifran (200mg/ml) Ranbaxy Labs, Jaipur, India 35 Batch

WO 9042q9%, mfd Mar 2004. [603] Method: 1. A quantity of aatiaickRRiakeso
agent is serially diluted in a suitable range. 40 2. A tube free of serves
antimicrobial agent serves as growth control. 3. Each of the tubes is then
inoculated with a standardized bacterial suspension and incubated at
about 37TeiahBYN AT is c2HWEOR006/0T 4! Fgs dituted in broth are to be
PCT/US208|04+ Gperobridst tecevshabtise incubation period, the tubes are
visually examined for turbidity. Turbidity indicates that the bacterial growth
has riot been.inhibited byiithe sesraepH ation of the antimicrobial agent
contained in the medium. 5 5. MIC is the lowest concentration of the

antimicrSidaRER TvaienHibies visible growth. [604] Study of the
synergi [ Y0 Che rd assay Is a
R R G R e
tested. Serlal two fold dilutions are selected so that concentratlons from
one sixtSeRHTE§us Wik sava sfech dNH aesirndiveEdtiBromdeis senally
diluted atdibigtitheseddiaiate, while drug B is serially diluted along the
abscissa. The resulting checkerboard yields every combination of the two
arjabspticsifudaranstbe that contains 15 the highest concentration of each
at the opposite corner. Protocol: 2x MIC MIC 1:2 MIC 1:4 MIC 1:8
Elion et al (1954) described a method for quantifying MIC results obtained in trems of
Fractional inhibitory concentration (FIC) index, defined as sum of FIC values of two

drugs in combination.

FIC index = FIC of drug A +FIC of drug B.

FIC of drug A = MIC of drug A in combination with drug B.
MIC of drug A.

An index of less than 0.5 Is considered evidence of
synergism; an index of greater than 2.0 is evidence of
arfagonisn,

(Koneman 5" ed. 1997)

Fig 26 shows a Checkerboard titration for antimicrobial synergy.

Each square represents a tube. Increasing concentrations of antibiotic A are disttibuted
along the horizontal axis, and those of antibiotic B along the vertical axis. The hatched
squares indicate bacterial growth. In panel A the antibiotics demonstrate additive effect;
the isobologram on the right is a straight line. Panel B represents synergism where the

isobologram is a concave curve. Panel C shows antagonistic results with & convex
curve,
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rn MIC s1:16 MIC 0+ve 0C 1:16 1:81:4 1:2 2 x 0 MIC MIC MIC MIC
MIC MIC Drug A pglmi. 20 Arrangement of drug dilutions in checkerboard
assay. First row and column of tubes with only one drug served to confirm
wie gk M C values of test isolates. 25 One tube without ERtHIStI®IG4hE?
positive control. 120 WO 2006/074117 PCTIUS2005/047699 1. In a final
volume of 5m1 in each tube antimicrobial drugs diluted in broth are to be
added from appropriate stock solutions. 2. Add 0.1 ml of the culture
SYSRANRIIonD P HAGKRRISAL Rty BE S Kirkyosslis: atewslepicted Dy
drawing an isobologram obtained by joining points that represent all 10

5 corhlsinztidnibivithnoszsed hifdetiatestugirdfeqthelstedio diveesdmsundration of
e.nlibiatic_use,cLalanemg@%l_Galm lations:, 15 Eiion at al (1954) described a

nethod for quantjfyin ON@;‘% Eéﬁﬁg%tair ed in trems of Fractional

1hib‘£mg¥iggg§en fOTT :J P! S,gief' eg@s s ighibervalues of two

-

cmwmbm’ambg@ 20 Fig, ngex 5, Fig of drug A +FIC of drug B.
Ciprofioxacin [ - - 20 ]
Kanamycin 14 - ~

Determination of sensitivity of the
Gentamycin 19 - - chinical isolates to ASAP-agar
diffusion method.

Tetracycline - - 27
Nalidixic acid - - -
Cefoperazone - 14 23
Ceftazidime 10 18 -

Chicramphenicol - R .

ASAP conc Zone size in mm
PR Organisms
E.coli Pseudomonas MRSA
32 16 16 13
18 15 14 11
8 11 11 -
4 - - -
2 - - -

Key: - No inhibition

25  See Figure 27 for pholographs.,

30
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FIC of drug A = MIC of drug A in combination with drug B. MIC of drug A.
25 An index of less than 0.5 is considered evidence of synergism; an
index of greater than 2.0 is evidence of antagonism. 30 (Koneman 5™ ed.
A 1Yok 267shows a Checkerboard titration for antimicrobialSyaesaiéos7soe
Each square represents a tube. Increasing concentrations of antibiotic A
are distributed 35 along the horizontal axis, and those of antibiotic B
alorﬁ)ﬁu rtlcal )éhstTa h bhat,tche uares indicate bacterial growth. In
panel A the anTI iotics demc§(r)1t Stral e RN St APPIRETERBISEram on
the oighé: h@aoaambblueeoﬁaﬁaloasraw&%@m& SYRRIGIR WIREGBect on the
|sobﬁ9|fg mhibiwycnoeyedurie: B anslifesihowsyaniagoniska resulsavihr
ﬁ g%@@oquﬂév@@mwwvmsmmmg% .
De [ (PSR IREE P mation
at%i%& Ad) 5ams§z 8et |sgr? e;éﬁgaes forthe Eﬁ}% Se(’z‘%?lq?eog"fﬁ r@r?? )
| Zone size (mm) Organisms Antibiotics Ec s. MRSA Key: - No inhibition.
10mikacin 20 9 22 Ci rofloxacin - - 20 Kanam cin 14 - Determination of

senSiifthtP5amunasen el tedfinigum ishkitesr resteratsetiomes Aptiziefiss.
g?q\éﬁgggm%g %%ﬁ&c?ﬁzlg({;sg%m%ge H!I}(ll%l %@oggédsﬂdgésg 9&% posscme synergy
15

Table 23:

MIC of Amikacin

Stock: 125moeg/m!

Diluent: Nufrient Broth 20

Key: +: Growth

Culture: MRSA -: No growth.
The MIC of Amikacin for MRSA was found

to be 0.8megimi.
MIC of Cefoperazone

Stock: 100meg/mi
Diluent: Nutrient broth

Culture: MRSA

Tube no. Conc. Growth
meg/mi
1 0.2 +
2 0.4 +
3 0.6 +
4 0.8 -
5 1 -
8 2 -
7 3 ~
8 4 -
2] 5 -
10 + va +
11 - Ve -
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ASAP cone Zone size in mm ppm Or anisms E.coli Pseudomones MRSA
32161613 16151411 81111-4- 2---Key: - No inhibition 25 See
Figure 27 for photographs. 30 122 WO 2006/074117
RO THg32805/047699 [607] Determination of antibiotic comleyatigmuis/n4 7699
disc approximation test. Of the various antibiotic combinations checked for
synergistic or additive effect on the isolates, inhibitory zones indicative of
possible synergy was observed only in case of 5 MRSA for the
combination of Arnikacin with Cefoperazone and Amikacin with
Tetracycline. (See Figure 28). No inhibitory zones suggestive of synergic
combination were observegdp:. gagawhthe other two isolates i.e. Ecoli and
Pseudomonas. (See Figures 29:aymkBMth10 [608] Determination of the

5 Minimum_inhibitory concentr on of antjbiot] cs. Th MIC o the antlblotlcs
that h Bl frHmTRs A Jt5R% ﬂﬁée‘gﬁ?/ Xoli
determined. 15 Table 23: MIC of Amikacin Stock 125mcg/m| Diluent:
NuiriersrBingradey: +: Growth Culture: MRSA -: No growth. The MIC of

Amikacin for MRSA was found to be 0.8mcgiml. MIC of Cefoperazone
Stock:  Z0ppm of silver/water solution

Tube no. Conc. Growth
(ppm)

1 5 -

B 2 10 -
3 15 -
4 20 -
9 25 -
2] 30 -
7 35 -
8 40 -
9 45 -
10 50 -
11 + ve +
12 -~ Ve -

Diluent: Nutrient Broth

MRSA

Culture:
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Stock: 100mcg/ml Diluent: Nutrient broth Culture: MRSA Tube no. Conc.
Growth me/ml10.2+ 204+ 306+ 408-51-62-73-84-95-
10 +ve + 11 ve - 123 WO 2006/074117 PCT/US2005/047699 Key: +:
Bors/L74NG growth 5 The MIC of Cefoperazone for MRS APWES 5@ 4599
be 10mccliml. MIC of Silver/Water Stock: 20ppm of silver/water solution
Tube no. Conc. Growth (Ppm)15+ 210-315-420-525 30-735-

8 4|935Ia:
23a
Tube no. jConc. Growth
(ppm)
1 1 +
2 2 +
3 3 +
4 4 +
5 5 +
6 6 +
7 7 +
8 8 -
9 9 -
10 10 -
11 + ve +
12 - Ve -
Key: +: growth.
= No growth.

The MIC of SilverWater for MRSA was found to be 8ppm.

MIC of Silver/\Water
Stock : 20ppm
Diluent : Nutrient Broth

Culture : E.coli
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945-1050-11 +ve + 12 -ve - Diluent: Nutrient Broth Culture: MRSA
124 WO 2006/074117 PCTTU52005/047699 Table: 23a Tube no. Conc.
Growth (ppm)11+ 22+ 33+ 44+ 55+ 66+ 77+ 99-r6S10
WO 20kl 12 - ve Key: +: growth. -: No growth. 5 The WG @f2005/047699
Silver/Water for MRSA was found to be Sppm. MIC of Silver/Water
Stock:20ppm Diluent : Nutrient Broth Culture : E.coli 125 WO
2006/074117 PCT/US2005/047699 Table: 24

Table: 24
Tube no. Conc Growth
(ppm)
1 1 +
2 2 +
3 3 -
4 4 -
5 5 -
6 6 -
7 7 -
8 8 -
9 g -
10 +ve | +
11 - Ve -
 Key: +: Growth,
-: No growth.

The MIC of SilverWater for E.coll was found to be 3ppm.

MIC of SiiverfWater
Steck : 20ppm silverfwater
Diluent : Nutrient Broth

Culture : Pseudomonas

Table : 25
Tube no. conc Growth
(pomy
1 1 +
2 2 +
3 3 -
4 4 -
5 5 -
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Tube no. Cone Growth (ppm 11+ 22+ 33-44-5566 77-88-9
9-10+ve + 11 - ve Key: +: Growth. -: No growth. 5 The MIC of
Silver/Water for E.coli was found to be 3ppm. MIC of Silver/Water Stock :
ROmom/sikeer/water Diluent : Nutrient Broth Culture : Pseudsmarsasos/o47699
Table : 25 Tube no. Cone Growth m) 11+ 22+ 33-44-55 126 WO
2006/074117 PCT/US2005/047699 66 77-88-99

6 6 -
7 7 -
8 8 -
9 9 -
10 + ve +
11 - Ve -
Key: +: growih,
- No growth.

5 The MIC of SilverWater for Pseudomonas was found to be 3ppm

Study of the synergisiic action hy checkerboard assay.
10 1. Combination of Amikacin and Silver/Water,

MIC of Amikacin = 0.8mcg/mi,

MIC of Silver/water = Bppm.

15
Culture: MRSA

1.6
0.8
+ - - - - -
0.4
= et - - - - - -
E 0.2
g o ++ - - - - -
E o4
5 T | N - - - .
:gg 6.05
E
& +ve | ++ +4 +4 + - -
0 c
6 o5 1 2 4 8 12
SiiverWater (ppm)
20
Key: + growth,
- No growth,
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10 + ve + 11 ve - Key: +: growth. -: No growth. 5 The MIC of SllveriWater
for Pseudomonas was found to be 3ppm Study of the synergistic action
by checkerboard assay. 10 1. Combination of Amikacin and Silver/Water.

WHGeE #ymikacin = 0.8mcg/ml. MIC of Silvertwater = 8ppm. P]ﬁ@g%ug@;mgg
MRSA 16 08 04 0.2 ecrEO.1c++++-U005 E+ve+++++++ 0C

005124812 Silver/Water (ppm) 20 Key: +: growth. No growth. 127
WO 2006/074117 PCTUUS2005/047699 The synergic concentration for
MRSA was found to be 0.05 mcg/ml of amikacin and Ippm of silver/water

of the pyreegtdveRtiatoé Mrdatien eliheCongeedroPLAmaikaciy =
MIGoph T UIACIER CATRIPRUGR LG g{ Amikacin alone.

5 Calculation of the FIC index:

FC of Amikacin = MIC of amikacin in combination

MIC of Amikacin alone.

10 =0.05/ 0.8
=(3.0625.

FIC of ASAP = MIC of SilverMater in combination
15 MIC of Sitver/\Water alone,

=1/8
= (.125.

20  FIC index =FIC of Amikacin + FIC of Silver/\Water
= 0.0625 + 0.125
= {.1875,

FIC index is indicative of synergy between Amikacin and Silver/Water
25

30

35
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10 =0.05/ 0.8 =0,0625. FIC of ASAP = MIC of SilverNVater in
combination 15 MIC of Silver/Water alone. =1/8 = 0.125. 20 FIC index
=FIC of Amikacin + FIC of Silver/Water = 0.0625 + 0.125 = 0.1875. FIC
{pEsYisingicative of synergy between Amikacin and Silver/\}ai&fsRasR%s90
35 128 WO 20061074117 PCT/US2005/047699 (609] {I. Combination of
Cefoperazone and SilverNVater. 5 MIC of Cefoperazone = 10mcg/ml.

MIC of Silver/water = 8ppm. Culture: MRSA 1015 10 2.5 1.25 0 ++ ++
0.625+ve++E+++++ v0C00.5124812 Sliver/Water (ppm) 15

L gr oot lr\';ﬁ' QW ngg@g@p&m&g@tion for MRSA was
1%??% to b%%@g%tmcé%gmlo(:’%céﬁ‘operazone and 1 ppm of Silver/water
MIC of Cefoperazone = 10moeg/mi.

MIC of Silverfiwater = 8ppm.

Culture; MRSA

15
106
+ - R - - - -
5
:"‘E:? e . - - - - -
5 25
[ &3
g e R T S B
o 125
o
8 PR e . - - - -
‘g 0.625
k=) +ve | ++ ++ Ft + - _
S 9 c
g 0.5 4 2 4 8 12

Sitver/Water {ppm)

Key: +: growth.
- No growth,

The synergic concentration for MRSA was found to be 0.625mcg/mict Cefoperazone and
ippm of Silver/water
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20 25 129 WO 2006/074117 PCT/US2005/047699 Calculation of the
FIC index: FIC of Cefoperazone = MIC of Cefoperazone in combination 5
MIC of Cefoperazone alone. =0.625110 = 0.0625. FIC of ASAP = MIC of

wdvardyaiersin combination 10 MIC of Silver/Water alone. pd4%;&@skdBs99
15 FIC index = FIC of Amikacin + FIC of Silver/Water = 0,0625 + 0.125 =

0.1875. FIC index is indicative of synergy between Cefoperazone and
Silver/Water. 2025 30 35 40 45 130 WO 2006/074117
PCTIUS20051047699 [610] Ill. Combination of Cefoperazone and
ArfiRisgiiometiss e fbfetazone = 10mcg/ml. 5 MIC of Amikacin = 8ppm.
Culture: MRSA 10 15 10 +

FIC of Cefoperazone = MIC of Cefoperazone in combination
MIC of Cefoperazone alone.

= (0.625/10
= (0.0625.
FIC of ASAP = MIC of Silver/Water in combination
MIC of SilveriWater alone,

=178
=0.125,

FIC index = FIC of Amikacin + FIC of Silver/Water
= 0.0625 + 0.125

=(.1875.

FIC index is indicative of synergy between Cefoperazone and SiiverfWater,
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54+ 25125 o+++++++++N' 0.625CL+ve ++ ++++++--~j0C
00.050.10.20.4 0.8 1.6 Amikacin (mcgiml) Key: +: growth. 15 -: No
growth. The additive concentration of Cefoperazone was found to be 1.25
AlAmikasinas found to be 0.4. 20 Calculation of the FIC {ndgws flz@bsoo
Cefoperazone = MIC of Cefoperazone in combination MIC of
Cefoperazone alone. 25 = 1.25/10 =0.125 FIC of Amikacin = MIC of
Amikacin in combination—131" WO 2006/074117 PCT/US2005/047699
MIC of Amikacin alone = 0.410.8 = 0.5 5 FIC index = MIC of Amikacin +
FICEI® efopbraZBHaaien P pe 2z ye 3 PR is indicative of
addifilen-petwpsaiaiererazops and Silver/Water. 10 [611] DISCUSSION
§612] In this Example, of the three clinical isolates collected from P.D.
HinbilfectAodsicil =Nesmibai, India, gram-negative isolates showed

re&g&%%? ’%gl;‘jer antibiotics

10
15
10
+ - - - - -
8
= s N , N - -
%, 2.5
(3]
E FUTRY SRV RS T - - -
o 125
s
g R ope s + - -
£ 0.625
o
2 + ve e et b S - -
S 0 c
6 005 01 02 04 08 16
Amikacin (meg/ml)
Key: +: growth.
15 - No growth.

The additive concentration of Cefoperazone was found to be 1.25 of Amikacin was found
to be 0.4,

20  Calculation of the FIC index:

FIC of Cefoperazone = MIC of Cefoperazone in combination

MIC of Cefoperazone alone.

25 = 1.25M0
=(.125
FIC of Amikacin = MIC of Amikacin in combination
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such as ampicillin, tetracycline, kanamycin, and older quinolones like
nalidixic acid as 15 well as the third generation cephalosporins -
ceftazidime and cefoperazone. The clinical isolates of Pseudomonas
wsenhdouthastudy was also resistant to the recent ciprofloxaeainy@ndotmihes
semi-synthetic aminoglycoside, amikacin. The gram-positive isolate of
MRSA was also resistant to the older antibiotics and also to the third
generation cephalos gré§A!LLleagigfg%zggime. 20 [6131 The study of their
sensitivity to silver/water compositions of the present invention showed
that the gram-n"‘é%é’cﬂ/% isolates were readily sensitive to about 3ppm
Silver/Water schtions and MRSA isolate was found to be inhibited by
8ppm Silver/Water solutions as determined by the agar diffusion and
n}ga}er%%ggt__i%}@@M%ﬂo@m@o;%ﬂ%%%géeraction of the two antibiotics
in combination with the Isolates was ‘determined by the disc diffusion
method, whichTedeled synergic results between cefopoerazone and
amikacin &d&#a8t MRSA. A checkerboard assay was carried out to
corfiimithis Ngaadiiononssaargwbatwenipantbiatinsisasohsered for
the gram- 30 negative isolates by disc diffusion test. [616] Checkerboard
assay was perfor and the FIC index of the two antibiotics was found
td'he10.62 {gﬁg'%rgﬁ? ting addition and not synergy for the combination of
amikacin and cefoperazone. 35 E616] Checkerboard assay was also . .
p&f&med 1B &ﬁdﬁﬁﬂw@oﬁfb%%t R P FOPATS SRS M e
afrdieaiah Mverbisondith eeropesalivnisoive rboiMed seRiviRNge I8 2igDantibiotics
20061 A Aty dia T (0220 0df GRS cthadria prRseneoiohdhaiiaveiitive acid as

sijyarivaiereAneRsiiansdisislinrive concaniration etdps ABHRIqHE Waka
red C’F gs bfyPag ogj ; fouar ft?sldd -frorr]%we Is? clin dea)s.s gfstg‘%%%tcﬁw b{ résl Re%nﬁivé/iar%ﬂox Gin
fotind o De 6.5_ Olrﬁlseac?] case mc‘illc\é{”l’ng Synergy for %e_qom%lnﬁlon ol
siffsk i Hie seithyaka sminasly SRRk st R sopBReASive isPie 7f YRSA
regastsiof teestioidy ine deeatiibiaiicthend bisvacdiei fald\dB Rrigolatesttiesporins
antibilicgase could be greatly reduced in presence of silver/water, which
was not observed to be the case in antibiotic combination. 10 [618] These

results show that the inventive silver/water compositions will have an
[613]1 The sfudy of their sensitivity to silver/water compositions of the present

invention showed that the gram-negative isolates were readily sensitive to about Zppm.
Silver/Water solutions and MRSA isolate was found to be inhibited by 8ppm SilverAVater
solutions as determined by the agar diffusion and macrodilution broth method.

[614] The interaction of the two antibiotics in combination with the isolates was
determined by the dise diffusion method, which revealed synergic results between
cafopoerazone and amikacin against MRSA. A checkerboard assay was carried out {o
confirm this. No addition or synergy between antibiotics was observed for the gram-
negative isolates by disc diffusion test.

'615] Checkerboard assay was performed and the FIC index of the two antibiotics
was found to be 0.625 thus indicating addition and not synergy for the combination of

amikacin and cefoperazone.

[616] Checkerboard assay was also performed to study the combination of
SitverMWater solutions with the amikacin and also with cefoperazone. The resuits showed
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important role to play in combination antibiotic therapy especially against
Multi Drug Resistant strains. TABLE 26 15 1. Nutrient Broth: Peptone
10.0gm Sodium chloride 5.0gm 20 Meat extract 3.0gm Dextrose 5.0gm
wa Rberekied (indicator) 0.001% Distilled water 900m( 2. Ngtfig8todd@disoo
30 Peptone 10.0gm Sodium chloride 5.0gm 35 Meat extract 3.0gm
Distilled water 900m1 Agar 2.0% 40 pH 7.2 3. Muller and Hinton Agar

45 Casein acid hydrolysate 29.0gm Beef starch 10.0gm 133 WO

20bs/ rigseneECTisSPEnEYe 4heyyaiss reprsiiens2tisRy Rifoch v congytmtion of
Diti! ledivicie wad 0fimledty Zb6utlioul ABL Fha FEbimdetianistes mtebprataitonas
(NGfak B[RRI MDA 1EBR)case indicating synergy for the combination of silver/iwater

with amikacin and silver/water with cefoperazona.,

[6171 The results of the study indicate that in the above clinical MDR isolates the
antibiotic dose could be greatly reduced In presence of silver/water, which was not

cbserved 1o be the case in antibiotic combination.

{618] These results show that the inventive silver/water compositions will have an

important role to play in combination antibictic therapy especially against Multi Drug

Resistant strains.

1. Nutrient Brott:
Peptone
Sodium chloride
Meat extract
Dextrose
Phenol red {indicator)

Distilfed water

2. Nulrient Agar:
Pepitone
Sodium chloride
Meat extract
Distilled water
Agar
pH
3. Muller and Hinton Agar
Casein acid hydrolysate

Beef starch

TABLE 26

10.0gm
5.0gm

3.0gm

5.0gm
0.001%

900mi

10.0gm
5.0gm
3.0gm
900mi
2.0%

7.2

28.0gm

710.0gm
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15 Disc Zone diameter in mm Antibiotics cone (mc) Resisitant

Intermidiate sensitive mikacin AK 30 <14 15-16 >17 Ci rofioxacin (RC) 5
<15 16-20 > 21 anam cin KA 30 < 13 14-17 > 18 Gentamycin (GM) 10 <
W 1@uldba1125 etrac cline TE 30 < 14 15-18 > 19 Nalidixic ggigiNAsdDss7699
14 14-18 >19 Cefo erazone CP 75 < 15 16-20 > 21 eftazidime (FG) 30 <
14 15-17 >18 >18 Chioram henicol (CH) 30 <12 13-17 [619]
COMBINATION OF GENTAMYCIN AND SILVER/WATER
COMPQSITIONS AS A WOUNDp#%TING POWDER [620]
INTRODUCTION 20 [621] Wound dusting powders are formulations used
for the @igarention or treatment of %&28face bacterial infections of wounds,

3 burns skin ulcers or abcesses after incision. 134 WO 2006/074117
PCTIUS IS H809 1622] WolffBbwders are normally broad
spectrugantibiotics / antiseptic pregarations. Use of such powders does
not exclude concomitant therapy with antibiotics where appropriate. 5

+g [623] Most wound products available in the market today are based on
Povidone - lodine. Povidone - lodi 2 | éj ly cytotoxic in open wounds
and has specifically been contraindicatéd in diabetic wounds. Further,
iodine sublimes and has to be reapplied about every 6-8 hrs. 10 [624]
Another potential field of dupécditiorts inttregrdetarinary area. Pets often

incur cuts, abrasions, and wattds eithelediie dasscratching to eliminate
15 parasites as well as encounters with other animals. A mild but broad

spectrum antimicrabial would be helpful in this application
Disc Zone diameter in mm
Antibiotics conc (meg) Resisitant  lintermidiate _sensitive
Arnikacin (AK) 30 <14 15-16 =17
Ciprofioxacin {(RC) 5 <15 16-20 > 21
Kanamyegin (KA) 30 <13 14-17 >18
Gentamycin (GM) 10 < 12 13-14 > 15
iTetracycline (TE) 30 < 14 15-18 > 19
Nalidixic acid (NA) 30 <14 14-18 >19
Cefoperazone (CP) 75 <15 16-20 > 21
Ceftazidime (FG) 30 < 14 15-17 » 18
>18
Chloramphenicol (CH) 30 <12 13-17

[619] COMBINATION OF GENTAMYCIN AND SILVER/WATER COMPOSITIONS
AS A WOUND DUSTING POWDER

[620] INTRODUCTION
20

[621] Wound dusting powders are formulations used for the prevention or treatment of
surface bacterial infections of wounds, burns skin ulcers or abcesses after incision.
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15 [625] It was decided to formulate a wound dusting powder consisting of
a slow release preparation combining Gentamycin and the engineered
silver nanopatrticles of the present invention. A talc-based preparation

Wwenhlakxrg gbout 200 ppm silver nanoparticles and about 1988%os/047699
Gentamycin is referred to herein as SILDUST. 20 [626] RESULTS [627]

SILDUST - SENSITIVITY 26 [6281 Goal: To determine Sensitivity of
SILDUST and its constituents against microorganisms. [629] Procedure:
30 [630] Equipment Required: Incubator, Laminar Flow 35 [631] Material
iRaYuiauns reriders s gbiitridepe St antidetiss SikasstinnEraaiette
(capaaity: b0Rdets-dbeoaup byclaid coaddrititi taepd fp oW jisttrinsHeppr.
Sify-i8.108 CFU / mi) Escherichia co/i (MDR), Pseudomonas
aeruginosa (MDR), Methicitlin Resistant 40 Staphylococcus aureus. 135
WO 2006/074117 PCTIUS2005/047699 [632] Method: Surface spread
B Mt wieyns SFREVASHIETERIG A BB RS USHRY StefrSebRDRCYIRBS:
Kediep. fisiddofer-1bdimnistbighls chiftexit 5 npotesuase pticaby frerdfived¥ baato
HeROSkias It R el aiddOioamn SirRers HalReMdGapRiBag Of

?Alﬁu UVSeT i_g%g#pm Silver talc + 100 ppm Gentamycin) into 10 one well.
ntrocFucéy 00 pl'of 100 ppm Gentamycin to another well. Also introduce

200 ppm of Silver talc + 100 pi of distilled water. Both serving as controls.
18241In dvisdher thadepliidisld oA B3 RC ifon Hisoveigdnhorrsaitste hiemiecur
Measurasibies zaeselikibitiendie rctsingdidbaciazeo perdsages wel as
encounters with other animals. A mild but broad spectrum antimicrobial would be helpful
in this application.

[625] it was decided to formulate a wound dusting powder consisting of a slow release
preparation combining Gentamycin and the engineered silver nanoparticles of the
present invention. A tale-based preparation containing about 200 ppm silver
nanoparticles and about 100 ppm Gentamycin is referred to herein as SILDUST.

[628] RESULTS

[627] SILDUST - SENSITIVITY

[6281 Goal: To determine Sensitivity of SILDUST and its constituents against
microorganisms.

[629] Procedure:

[630] Equipment Required:
e |ncubator, Laminar Flow

[631] Material Required:

¢ Sterile Nutrient Agar Plates, Stetlle Cotion Swabs, Micropipette (Capacity 100 pi
— 1000 wi), 16 hr. old culture of following strains (Appr. density is 10° CFU / mi)
Escherichia coli (MDR), Pseudomonas aeruginosa (MDR), Methicillin Resistant
Staphylococcus aureus.
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20 [633] Results: As given in Table 28 below and in Figure 38. Table 28:
SILDUST Sensitivity Culture Zone of Inhibition 100 ppm 200 ppm
SILDUST* Gentamycin ASAPTalc Escherichia coli 24 mm 17 mm 26 mm
WIRRYEARILDUST* -. 200 ppm ASAP Talc + 100 ppm Gertamysimhsifadds
Conclusion: There is a synergistic activity observed for SILDUST
(containing 200 ppm Silver Talc and 100 ppm Gentamycin). 30 35 40

45 136 WO 2006/074117 PCTIUS2005/047699  [636] Key : SILDUST 1 -
nggﬁn{\@mf&ﬁalc + 50 ppm Gentamycin 5 SILDUST 2 - 200 ppm Silver
Talc$1 niagny NT.

ACTIVIT%(Q L%W:l %%al To é}ggﬁﬁiﬁg”ﬁr{%@ %,I_Béﬁg QEZSQL% gierie cotton
microorgamanas LG 16387 Protitiie [639] Equipment Required: 15
Incubator, Laminar Flow, Weighing balance. 16401 Material Required:
Steril& p’h*é?{&%%@ﬁ%ﬁéf@%mwew&%mﬁé*e@aq% P TRa8 Wit the e of a 10
following @@ &insr(Approximate density is 108 CFU / ml) Escherichia

coli (MDR), Pseudomonas aeruginosa (MDR),Methicillin Resistant
Staphyldototus dbreygsof BUR] Metbablpp2bs Reepaice+S10al ﬁblﬂlméntamycm) into
containifgeyess SILDUST in Sterlle test tube. aInoculate 0.1 mi culture in

the above S%|Ut|0 ﬁj ornoq en A’E time |n erval 0 15 10
minutes Taaiiaia 19 J)FUI e sample un 8raf]este§88 ?MV%?%?&H% ppm

Phenol RET'EERHbe BrbtT %Fl%@(\'fﬂ@fo%gmyemng 25 contros

e [ncubate the plates at about 37°C for about 24 hours and observe.

e Measure the zone of inhibition in mm using HiMedia zone reader,
[633] Results: As given in Table 28 below and in Figure 38.

Tabie 28: SI.DUST Sensitivity

Culture Zone of Inhibition
160 ppm 200 ppm SILDUST*
Gentamycin | ASAPTalc
Escherichia coli 24 mm 17 mm 268 mm
(MDR)

SILDUST*  — 200 ppm ASAP Talc + 100 ppm Gentamycin

[634] Conclusion: There is a synergistic activity observed for SILDUST (containing
200 ppm Silver Talc and 100 ppm Gentamycin),
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Incubate at about 37 C for about 24 hours. Observe for growth. 35 For
negative control, loopful of uninoculated SILDUST was suspended in 5 ml
Sterile Phenol Red Dextrose Broth and incubated at about 37 C for about
wé HFs40 For positive control, loopful of culture under testWasas/sa7699
inoculated in 5 ml Sterile Phenol Red Dextrose Broth and incubated at
about 37 C for about 24 hours. 45 137 WO 2006/074117
PCT/US2005/047699 [642] Results See Tables 29, 30, and 31 Table 29
Escherichia coli (MDR) 5 Time Interval 900 ppm 200 ppm SILDUST*
Wedaglinggy, (minutes) Gentamycin ASAPTalc 0+ ++ 5+ ++ 10 +++ _
15 + + + s 2VsTH £ 20@ppin BilveSthit + 30 pp@GErtarydl + + +- 45+ + 50

5+ + _ POsHiVBsT 7 do QRN IRINVE 1on ol SRl PUST* 200 ppm
ASAP Talc + 100 ppm Gentamycin Wokadine* --. 200 ppm of available

l0ging K@Y DUST — ANTIBACTERIAL ACTIVITY

1637}
[638]
(6391
[640]

[641]

Goal ¢ To determine killing time of SILDUST against microorganisms.

Procedure :

Equipment Required:

Incubator, Laminar Flow, Weighing balance.
Material Required:

Sterile Phenol Red Dextrose Broth, Micropipette, 16 hr. old culture of following
strains (Approximate density is 10° CFU [ ml) Escherichia coli (MDR),
Pseudomonas aeruginosa (MDR),Methicillin Resistant Staphylococcus aureus.

Method :
Prepare 5 mi aliquot containing 2g of SILDUST in Sierile test tube.
inoculate 0.1 mi cuilture in the above solution, Vortex thoroughly.

At time intervals 0, 5,10....50 minutes Inoculate loopful of the sample under test
inte 5 mi of Sterile Phenol Red Dextrose Broth. Vortex thoroughly.

Incubate at about 37 ° C for about 24 hours.
Observe for growth.

For negative control, loopful of uninoculated SILDUST was suspended in 5 ml
Sterile Phenol Red Dextrose Broth and incubated at about 37 ° C for about 24
hours.

For positive control, loopful of culiure under test was inoculated in 5 ml Sterile
Phenol Red Dextrose Broth and incubated at about 37 ° C for about 24 hours.
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10 + -. Growth --* No Growth 15 [643] Conclusion : Combination shows
synergistic activity. The tube with  WOKADINE (discussed below at end of
Example) turned brown within a few seconds of powder addition to media
Heeiasiodine release. Though WOKADINE shows a faster kil raisghobighses
Cytotoxicity is undesirable for woundhealing. 138 WO 2006/074117
PCTIUS2005/047699 [644] Table 30 Pseudomonas aeruginosa (MDR)
Time Interval 100 ppm 200 ppm SILDUST* Wokadine* (minutes) Gentam
Cin AFAPRAGIR + *+ _s& Tabids 38 Jotal@ i+ 20+ ++_ 25+ ++_ 30
+++ 35+++ 40+ +45++ _ 50 Positive + + + + Control Negative
Control SILDU%AMe P00 ppraiaBeii TalbiMIIR0 ppm Gentamycin 5

5\N0kadin°?‘ ,Igr;n ppm nfﬁgvailahlp lodine Key @ + -> Grnwt 10 -c-i'> No
Growth [gmﬁggéﬁslgém%@g a}&@@@ﬁgs syNer§SEc 4ctipkpding
[646] Tabte 31gMRSA Time jnterval T60ppm200-ppmyStEbPg ST
Wokadine* 5 + ¥ x -
10 + + + -
15 + + -+ -
20 + + + -
25 + + + -
30 + + e -
35 + + + .
40 + + + -
45 + + + -
50 + + - -
Positive + + + +
Control
Negative - - ~ -
Control
SILDUST*  — 200 ppm ASAP Talc + 100 ppm Gentamycin
Wokadine® — 200 ppm of available lodine
Key:
10 + — Growth
-~ — No Growth
15 [643] Conclusion : Combination shows synergistic activity. The tube with

WOKADINE (discussed bslow at end of Example) turned brown within a few seconds of
powder addition to media dus to iodine release. Though WOKADINE shows a faster kill,
such high Cytotoxicity Is undesirable for woundhealing.
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(minutes) Gentam cin ASAP Talc 5 + + 10--+15 20 25+ 3035 40 45
50 Positive + + + + Control Negative - Control SILDUST* --, 200 ppm
ASAP Talc + 100 ppm Gentamycin Wokadine* --, 200 ppm of available
vaalmesh39 MO 2006/074117 PCTIUS2005/047699 Key : +per@rovwitinios
Growth 5 [647] Conclusion : Combination shows synergistic activity.

[648] SILDUST - ANTIBACTERIAL ACTIVITY 10 [649] Goal : To
determine sensitivity of bacteriophage host to SILDUST. [650] Principle :

A suitable dilution has to be arrived at to remove a false positive test due

to ﬁ%‘é‘f]leMD@S"PGTﬂ’fﬁ?ﬂqﬁf%@Qﬁ%{ f@?ﬁ? Principle : 20 T even

w chia-coli-hast c.re e ac..detection svst

O

bacteriqpfpggangEse ol HSE
Silver canmm?ﬁgqﬁ in @eh{g -has o 08 neul r;ﬁzec\gl ﬁwough afARER s
0

as not + -

5
10
15
20
25
30
35
40
45
50
Positive
Control
Nagative - - - -
Control
SILDUST*  — 200 ppm ASAP Tale + 100 ppm Gentamycin
5 Wokadine® — 200 ppm of avaiiable lodine

SR NI E™S E% T U PR RS Y DV VI %

Flefrle i F [+ | vt +
Firo el ial e F |+ e
]

Key 1
+ — Growth

10 - - No Growth

[645] Conclusion : Combination shows synergistic activity.

15 [648] Table 31 MRSA

Time interval 100 ppm 200 ppm SILDUST* | Wokadine”
{minutes) Gentamycin | ASAP Talc
0 + + + -

5 +

10 +

15
20
25 -
30 -
35 - - - -
40 - - - -
45 - - - -
50 - - - -
Positive + + + +
Control
Negative - - - -
Control
SILDUST* — 200 ppm ASAP Talc + 100 ppm Gentamycin
Wokadine™ — 200 ppm of available lodine

IS S [FT) 1 ) I
?
¥
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to kill the host. Experimental aliquots were prepared as follows; 1. Test
-Phage +SILDUST 25 2. Control - Phage + Saline [653] Equipment
Required : Weighing Balance, Laminar Airflow Unit, Incubator. 30 [654]

WatehghRgguired : Petri Plates, Marker, Spatula, Micropipgi{&,i3i8a2les
Method : Prepare 2.5 ml aliquot containing about | gm of SILDUST (which

shows no bactericidal effect) and Saline in separate Sterile test tubes, 40
To each add abgut 0.1 ml of phage lysate (approx. 1010 infectious phage

particles per ml .eymgx Brepsly, on vortex mixer and incubate at about 37

C. 45 Att=0, 1 and hourly intervals thereafter withdraw 0.5 ml aliquots

and dilute to the pilot ddutiericedvd.DUST which shows no bactericidal

5 effect. 140 WO 2006/074117 PcT/US2005/047699 Spot this dilution on a
coﬁ EnCHREENR Be SRPRIALRE RAGHE SRR RIS 8B done for test as well

asiggsiradn.plnetbaleriba plate At aBeuLB/C for about 24 hours. 5 Mix

0.1 ml of this dilution with 0.5 mi of exponentially growing host and
10 incubate at about 37 C for about 15 minutes. Add 7 ml of molten soft

aghte iR Vortex tHOVBEEHN aREnetstrsf berigrophResient tagulPISE.
Ingebmteghgdpie at aRQuh3(Cioh SRR 8OUE Lo Ghesk o ?fgli%‘%%% e
on the lawn and enumerate'%:a ue fo_rmlng units on ﬁﬁe overYay.
; Results See Table 32 26774518 395 €l 1874Sifot Dilutions Result 10 +
[6541 Procedure
[662] Principle:
20 » T even bacteriophage and Escherichia coli host are used as detection system.
Silver concentration in SILDUST has to be neutralized through dilution so as not
to kill the host. Experimental aliquots were prepared as follows:

1. Test - Phage + SILDUST
25 2. Cantrol - Phage + Saline

{683} Equipment Required :
30 *  Weighing Balance, Laminar Airflow Unit, Incubator.
[654] Material Required :
= Petri Plates, Marker, Spatula, Micropipette.
35 [655] Miethod:

¢ Prepare 2.5 ml aliquot containing about 1 gm of SILDUST (which shows no
bactericidal effect) and Saline in separate Sterile test tubes,

40 e To eagh add about 0.1 mi of phage lysate (approx. 10" infectious phage particles
per mi).

¢  Mix properly on vortex mixer and incubate at about 37°C.

45 = Att=0, 1 and hourly intervals thereafter withdraw 0.5 ml aliquots and dilute to
the pilot dilution of SILDUST which shows no bactericidal effect.
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10- 10" - 10 - Key : + -* Presence of active phage particles. 25 -. Absence
of Phage particles . [657] SILDUST-ANTIVIRAL ACTIVITY 30 [658] : To
determine antiviral activity of SILDUST using a bacteriophage detection
SYeieshot8n9] Procedure : Same as "SILDUST - ANTIBACTERIAka00s/047699
ACTVITY, Part 2" 35 [660] Results : As per Table 33 and 34 [661] Table
33 Kill Time of SILDUST Time Intervals Saline SILDUST* brs. 0+ + |+ +
2 +-3+-SILDUST* - 200 ppm ASAP Talc + 100 ppm Gentamycin 141
WO zbo%’f&*ﬁ?’ﬁ%ﬁﬂ@%@@é@‘rmﬁé@@“k%&?@aﬁe@ﬁ@?é?é\wcé Rt BRtifrebe done
phage pdstitietsas Srell-asAbsieriee of Phage particles . [662] Table 34 Phage
Enumeration Timjinntervals Saline SILDUST* (pfulml) (pfu/ml) TNTC

1.15 X 1GhcTiddTeGHE, Piafeld aBNTG 8. Boéadt THAIBIII 10 SILDUST* -.>

200 porn ASAP Talc + 1 Do ppm Gentamycin Key :
s Mix 0.1 mi of this dilution with 0.5 mi of exponentially growing host and incubate

at about 37° C for about 15 minutes.

e Add7 mlof molten soft agar to it.

Vortex thoroughly and overlay on a St. Nutrient agar plate.

Incubate the plate at about 37°C for about 24 hours,

-]

Check for plagues on the lawn and enumerate plague forming units on the
overlay.

[656] Resulis : See Table 32

Table 32 -  SILDUST Pilot

Dilutions Resuilt
107 +
102 -
10 -
107 -

Key :
+ — Presence of active phage pariicies.

- —+ Absence of Phage particles .
[657] SILDUST — ANTIVIRAL ACTIVITY

[658] : To determine antiviral activity of SILDUST using a bacteriophage
detection system.

[659] Procedure : Same as "SILDUST - ANTIBACTERIAL ACTVITY, Part 27

{6601 Results : Asper Table 33 and 34

(661} Table 33 Kill Time of SILDUST

Time Infervals Saline SILDUST*
{hrs.)
0 + 3
4 + +
2 +
3 +

SILDUST* - 200 ppm ASAP Talc + 100 ppm Gentamycin
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TNTC --> Too Numerous To Count. 15 pfuiml -Titre of infectious phage
particles [663] Conclusion : SILDUST was found to show no bactericidal
activity against host culture at 10 -2 dilution. The antiviral activity was

wheskeghatthe same dilution of 20 SILDUST and found to %%%@gmm”

5

10

15

20

25

30

35

40

The plaque forming units were found to decrease from 105 to zero in 3
hrs. proving that SILDUST could probably have activity against animal
viruses too. The following composition was used in the experiments
immediately abgug herein: 25 [664] Media Composition Nutrient Agar :
Peptone 10.0 gm 30 Sedinrssehieride R gAAMeatigxtract 3.0 gm 35
Distilled water 900 ml Agar 2.5 gm 40 pH 7.20.2 142 WO 2006/074117
PCTIUS2005/047699 PhéRdiRedf BesaedsetiBesth Proteose Peptone

1018629iltr B aaf mggtélggeg%o Sodium chloride 5.0 gilt 10 Dextrose
9.4 t 0.2 15 Soft Agar: Agar 1.0% 20

5.0 gilt Phenol Red 0.018 gilt p
Saline T8oelintarGittorige 0.9%aline SILDUST* (pfulmi)
(hrs.) (pfu/ml)
U TNTC 1.15 X 10°
1 TNTC 1.0 X 107
2 TNTC 3.0 X 10°
3 TNTC Nil

SILDUST* -+ 200 ppm ASAP Talc + 100 ppm Gentamycin

Key:
TNTC — Too Numerous To Count .

piu/ml — Titre of infectious phage particles
[663] Conclusion: SILDUST was found io show no bactericidal activity against host
ditution. The antiviral activity was checked at the same dilution of
SILDUST and found to be effective. The plague forming units were found to decrease

5 . .
from 10° to zero in 3 hrs. proving that SILDUST could probably have activity against
animal viruses too.

culture at 10 *

The following composition was used in the experiments immediately above herein:

[664] Media Composition

Nutrient Agar :
Peptone 10.0gm
Sodium chloride 50gm
Meat extract 3.0 gm
Distilled water 900 ml
Agar 2.5gm
pH 7.2%02
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25 WOKADINE 30 Mfg. Lic. No. AD/200-A Batch No. : WNR 5008 Mfg.
Date : March 2005 Expiry Date March 2008 35 Active Ingredients:
Povidone lodine IP 5% w/w 40 Mfgd. By: Navketan Research and Lab.
wirhosbm1665] ADDITIONS OF SILVERIWATER TO POVID@iNE I NEsss
10% SOLUTION [666] Another example of an additive that works
favorably with the silver/water compositions of the present invention is
Povidone iodine, lodine is a well known prophylaxis in medicine for
treatm °é§8ﬁm§%"(ﬁﬁfe‘3r’£ﬁ'@e of pathogens. lodine is 143 WO
2006/074117 PCT/US2005/047699 commercially available in various
concentrations Fagtoaccommondyoossd, and preferred, concentration is
10%. In this preferred embodiment of the invention, a synergistic
combinﬁ?ﬁfﬁl‘fﬁﬁtprises about 28951 by volume substitution of the
silver/v\@ggi[jmmgpﬁereplacingg!g)eg,]tO% iodine solution. While some
reactions between the silver/water 5 mixture and iodine are possible, it
appearértmsehe experimentabfegiilts that the synergistic combination of
the silverlwater with povidone iodine may function as a topical disinfectant
(e.g., aﬁ?@ﬁ%ﬁ{g\g{) and/or as &r%%?/l%xis against infection in cuts, burns
and orggrapes, etc. [667] Spegificadly, the synergistic activity of 32 ppm
silver/water compositions 10 combined with varying percentages of
Povidone lodine (Pi) was investigated against numerous bacteria. The
meth 9&9{ tgig,,ting and results follow. It can be concluded from these
results thatgby adding these two materials together, a synergistic
relationglyg exists. This synergisimean be utilized to result in an excellent

topical disinfectant. 15 20
Saline ;
Sodium Chiloride 0.9%
WOKADINE
Mfg. Lic. No. : ADS200-A
Baich No. T WNR 8008
Mfg. Date ; March 2005

Expiry Date . March 2008

Active Ingredients:

Povidane lodine 1P 5% wiw

Wifgd. By:

Navketan Research and Lab. Ltd.

[665] ADDITIONS OF SILVERMWATER TO POVIDONE IODINE 10% SOLUTION
[666] Another example of an additive that works favorably with the silver/water

compositions of the present invention is Povidone iodine. lodine is a well known

prophylaxis in medicine for treatment against a wide range of pathogens. lodine is
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144 WO 2006/074117 PCT/US20051047699 [668] The following claims
are thus to be understood to include what is specifically illustrated and
described above, what is conceptually equivalent, what can be obviously
wWePslitwed@and also what essentially incorporates the essentialideq9f s
invention. 5 Those skilled in the art will appreciate that various adaptations
and modifications of the just-described preferred embodiment can be

‘confi ured |th0 eparting from thes e of the invention. The
R B O A ot Y67 TR RS et
XA 'ﬁhé@"éhéjmaffn%’ﬁt?@%am%mﬁmmﬁ@ﬂﬁfevmﬁtﬁ)ﬁvww@ore
it tdivetiameensioetatimat, 25itiin tyescopawdfsthaiappichel sitlalakns rilkare

m»@%@@ maydoe id@rrranlicar olhes dhap assrRstizalirinssiRsrderein
R0 AASURE 14 Lokl W SERAR NSRS MG Ss/hopmpRsIton

of silver i water comprising a total concen Fafi SIREF ot hetween
aS¥OT e GAP PR |8ép’ﬁ1ﬁ'|‘\6ﬁf/“§%f?av§m/%?vfﬁ%ﬁe‘%ﬁﬁ B fstion as a topical
nalifypesticids- fratingriindnteriofco e lopbyltalsiyensdeatonrifacdésobans and
least@ae:sibter 5 oxide, wherein a majority of the silver particles have a
maximum diameter less than 0.015 micrometers, wherein a majority of
the colloidal sliver particles have a minimum diameter greater than 0.005
midRS et Al T S FRSEO AT RbF R PG smaRaBBRions
préfelties vh ThR oo Afpessithen s dandinostodie i v inerstiostedrisisigst
hydregens d8-pearoxide ndtidie saLpasHion-20ROF6liNg. 1A &daipa rvheLeirom

th@aé’&éi@%%ﬂh%%@ﬁnﬁ%&%ﬂ%ﬂ%l%@%&’&ﬁ& amHg g(%twgg%}]’ A,

about 3.0% w ition ccordln aim 1, fur
coerﬁprlsﬁr)lg g B e gégr%ﬁir%gs? 6?155080@ (@eg 5%0 W‘?Qi?{’tsald
EDTA comprises 15 disodium EDTA. 6. The composition accordlng to
claim 1, wherein the composition comprises hydrogel formed by
dissolving a hydrophilic polymer into the composition of silver in water. 7.
The composition according to claim 6 formulated as an amorphous 20
gel. 8. The composition according to claim 6 formulated as a solid gel
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sheet. 9. The composition according to claim 8, wherein the hydrophilic
polymer is selected from the group consisting of gelatin, carbohydrate
polymers and acrylic 25 acid copolymers. 10. The composition according
tocctaimiods rherein the carbohydrate polymer comprises at [Bastien®s/047699
polymer selected from the group consisting of cellulose derivatives,
alginate, carrageenan, and plant gums. 146 11. The use of an aliquot of

thetw_po%iHQ%ﬁ&f&W&E?&n%%ﬁ%im 13 BiG,Ipgauiactune of A medicament. iy
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We claim:

1. A composition of siiver in water comprising a total concentration of
silver of between about 5 and 40 parts per million, said siiver in the form of sitver
nanoparticles having an interior of elemental silver and a surface of at jeast one silver
oxide, whareir a majority of the silver particles have a maximum diameter less than 0.015
micrometers, wherein a majority of the colloidal siiver particies have a minimum diameter
greater than 0.005 micrometers, and wherein the composition manifests antimicrobial
properties.

2. The composition according to claim 1, further comprising hydrogen
peroxide.

3. The composition according to claim 2, wherein the hydrogen
peroxide concentration is between about 1% wght/v and about 3.0% wghth.

4, The composition according to claim 1, further comprising EDTA

5. The composition according to claim 4, wherein said EDTA comprises
disodium EDTA,

B, The composition according to claim 1, wherein the composition
comprises hydrogel formed by dissolving a hydrophilic polymer into the composition of
siiver in water.

7. The composition according fo claim & formulated as an amorphous
gel.

8. The composition according to claim 8 formulated as a solid gel
shest.

g. The composition according to claim 8, wherein the hydrophilic

polymer is selected from the group consisting of gelatin, carbohydrate polymers and acrylic
acld copolymers.

10.  The composition according to claim 9, wherein the carbohydrate

polymer comprises at least one polymer selecied from the group consisfing of cellulese
derivatives, alginate, carageenan, and plant gums,
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11. The use of an aliquot of the composition according to claim 1 in the
manufacture of a medicament for treating a disease selected from the group consisting of
malaria, fungal infections of the skin, bacterial infections of the skin, vaginal mfections,
urinary tract infections, tonsillitis, pelvic inflammatory disease, pharyngitis, gonorrhea,
conjunctivitis, otitis, respiratory tract infections, and nasal infections, wherein said
medicament is to be administered to a person afflicted with the disease.
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12. The use of claim 11, wherein said medicament further comprises a
selected antibiotic dose, said selected antibiotic dose being based on antibiotics

having at least some known efficacy against said disease.

13.  The composition of claim 1, further comprising at least one material
selected from the group consisting of AGEDTA, silver EDDS, silver curcuminate,

silver berberine, and silver tetracyciine.
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