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Silver/\Water, Silver CGels and Sil ver-Based
Conpositions; and Methods for Making and Using the

weaoms/ofiji7 Area of the Art [2] The present i nvePCT/082005/047699

generally relates to novel silver/water m xtures
(sometines referred to as silver nanoparticles
di spersed in water), and nore parti cul arIy to novel
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[5] There may be many reasons why administering silver suspended 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, burn complications and certain symptoms of asthma.

[6] A first embodiment of the present invention describes the use of a silver
composition in water to treat certain human (or, for example, certain animal)
ailments. One embodiment of the invention comprises a silver composition
comprising hanoparticles 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
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conposition in water to treat certain hunman (or, for
exanple, certain animal) ailnments. One enbodi nent of

-the invention conprises a silver conposition
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processed according to the electrochemical techniques disclosed herein, refers not
only to elemental silver, but also to elemental silver particles which may have a
partial or substantially complete coating of one or more compositions thereon, such
coating(s) comprising one or more silver oxides on at least a potion thereof) being
present in water (preferably purified water, discussed later herein), at a concentration
of 5-40 ppm, wherein more than 50% of the silver particles have a maximum
dimension less than 0.015 micrometers. In a preferred embodiment, most of the
particles are 10-40nm in diameter. In a more preferred embodiment, most of the
particles are 10-30 nm in diameter. The composition of silver in water (as well as

silver particles extracted as substantially discrete particles from silver/water mixtures
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suspension) in the water at a | evel of 5-40 ppmtotal.
One enbodi nent of the present invention conprises

wados@rsimanoparticles (fromthis point forwardPCTUB1085/047699

specification, it should be understood that use of the
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gallon) water chamber. To begin the process of manufacturing a silver/water
composition in a 75-85 gallon container, approximately 70-75 gallons of relatively
high purity water (e.g., filtered 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 composition produced in a
prior production run. This “priming” with approximately 5 gallons is helpful, but not

essential. The priming essentially provides a sufficient number of conductive silver
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[9] One preferred embodi nent of the present invention
is directed to conpositions of silver in water nade
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described in U S Patent No. 6,214,299 ("Patent
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the silver/water compositions are desired to be above 50 ppm, they take a relatively
long time to achieve, within the processing parameters disclosed herein, with the
highest concentration achieved to date under a reasonable amount of time being
about 50 ppm. Higher silver particle concentrations are possible, if desired.
However, the efficacy of the lower concentrations of silver particles against various
pathogens has been so outstanding, that higher concentrations of silver particles
have not been necessary to date.
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[11] The el ectrode device(s) is/are operated at
voltages (at least initially) on the order of, or
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exhibit alone. Specifically, in many cases (e.g., antibiotic combinations), the resulting
combined effects are synergistic and exceed the individual additive effects of either
material or substance alone, when combined (e.g., 2+2=6). Of course, some of the
possible additives will render the novel compositions suitable only as topical or
surface treatments due to their potential for internal toxicity in biological organisms
(e.g., humans or animals). The amount of additive required may vary depending on
many circumstances including the particular affliction (e.g., virus, bacteria, parasite,
etc.) or infection, the amount of other materials present in addition to the additives,
etc. However, the precise amount of additive required would be within routine
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Or GsHRLAEER the bactericidal, disinfectant and/or antimicrobial properties) of the
silver/water composition. Without wishing to be bound by any particular theory or
explanation, it is possible that the disodium EDTA may be increasing cell wall
permeability, which may enhance the overall effectiveness of the silver/water
compositions of the present invention. Another preferred embodiment of the present
invention 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 antiviral agent and/or disinfectant.
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(e.g., humans or aninals). The amount of additive
requi red may vary dependi ng on many circunstances

WO p@b0adiiny t he particular affliction (e.g., ViPOFUS2005/047699

bacteria, parasite, etc.) or infection, the anount of
other materials present in addition to the additives,
etc. However, the precise anount of additive required
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e mbepreximately |7p°/05&f ﬁ@gp $so§§es were resistant to CIproﬂoxacm In this

embodiment of the invention, the silver/water mixtures (whether combined as a liquid
or dried and added as a solid, thereby forming, for example, a powder, sometimes
referred to herein as “Sildust”), when combined with various antibiotics, showed
synergism, rather than just additive properties. Checkerboard assays showed that
certain antibiotics when combined with silver/water mixtures resulted in the antibiotics
being several times more effective than silver alone (e.g., silver/water mixtures
combined with amikacin and 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,
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t hough the addition of a small amount of di sodi um EDTA
enhances the potency (e.g., enhances the bactericidal,

walk@enfdet ant and/ or antim crobial properties)PoOf/Us1065/047699

silver/water conposition. Wthout wi shing to be bound
by any particular theory or explanation, it is
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surrounding the wound and preventing desiccation, which factors often enhance
wound healing. Most significantly, the hydrogel does not appear to interfere,
substantially, if at all, with the antimicrobial properties of the silver nanoparticles of
the present invention. Further, these hydrogels function as excellent hand or skin
cleansers, as well as skin protectants (e.g., placing the hydrogels on hand(s) so that
should the hand(s) come into contact with pathogens, the skin protectant gel could
assist in preventing infections due to, for example, cuts or abrasions, thereby
functioning as a prophylactic), thus making the gels of great utility to the healthcare
or wellness field.
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coli, Klebsiella, Proteus, Shigella and Pseudononas
have becone an increasing cause of concern as these

woe@anrans have acquired multiple drug resi st aPCEUSINOS/047699

antibiotics. A recent study to investigate the

resi stance pattern of gramnegative clinical isolates
causi ng hospital infections, has shown that nost of
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AR NGO, LU LA LT resae
DTA has also been used in heavy-metal chelating therapy for humans. However,
what has not been considered is the use of AQEDTA as an antimicrobial (e.g., by
itself or in combination with other therapies, such as those disclosed herein). Mass
market applications such as the meat or protein production and processing industry,
soap industry, detergent industry (e.g., personal and household care products),
agricultural or farming of crops industry and heath care industry may be well suited
for a powder form of stable silver which may provide many powerful health or
weliness benefits (e.g., both therapeutic and prophylactic). In particular, AGEDTA is
readily available and is relatively simple to manufacture, store and transport. This
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silver/water solutions in various situations.
Specifically, it has been found that fornulating the

waquweond1si | ver/ wat er conposition as a seni - soPCTIUS2005/047699
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amorphous clathrate of one or more atomic layers of oxygen or oxygen-containing
molecules. Certain metal/clathrate structures have been shown to have unexpected
efficacy. Further, in addition to silver being incorporated into 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. Still 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 between layers) include,

for example, illites, montmorillonites, chlorites, and vermiculites.
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reported. This reduces conpliance of many health care
workers in the use of hand hygi ene products.
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an @al%h @k&%ﬁ% &dpak®” IThe Wts'f&ﬁ(ﬁﬁé adlty Jhd%-uf %f&ké%ﬁb 28 Pmeq/100

ot her t erapi es, such hose osed ereln
wa@ganﬂﬁapk@t"'eaﬁwﬁlﬁefatpﬁbﬁ%e wéf?déaéam%e'nﬁ@a%fabweﬁv%%khﬁ kec

gr ?dhh@éd e gaéuiernh@ aEiRg angatemtll Has tb)écc@jg a:ﬁndne wIG1 Sier cations).
et.er i ndustr onal an ouseno

O entaaney. RaroletfafanabT PRl Grdite HIRENR e R & 2
andamieadfrsilca(er dtimotursttaly) ame\ardotbusveddabledf aigtthgfasithexapeutic agents

PO SHerf QL O 1 PUchRlfaSh W britfthlo it BEAYI de many

ealth
[28] Still further, silver-metal or silver-ions incorporated into a silica gel by diffusing
and drying are also desirable mechanisms for delivering metal(s) of the present

invention.

[29] In another preferred embodiment of the invention combinations of the
aforementioned particles, organic and/or inorganic structures can be utilized to
pasitively affect the health and wellness of humans and animals. Specifically, metal
particles, according to the invention, can be used alone, as discussed above.
Further, the metal particles can be combined with, for example, the organic
compounds discussed above (e.g., AgEDTA). Still further, the metal ions according
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wel | ness benefits (e.g., both therapeutic and
prophylactic). In particular, AgEDTA is readily

war@eloatihie and is relatively sinple to nanuf acPOr/@$2005/047699

store and transport. Thisenbodi ment of the invention
recogni zes a new use for AgEDTA, nanely, using the

powder AgEDTA for the health or well ness of humans,

pl anthe pessahicnventionredrsbeastiibinedivwii shy etthadmrganic etpbands (e.g.,
di S%gg grzseo lte%)algtlmrﬁeﬁtm%éggv or%?tgé%g&ent u‘\:\ﬁéﬁ W%%S%dcoﬂ?‘bmed
Akzmih Notbwéhe cigenie mdigculea foif a89EP B aad thﬁ:lﬁ@rpetab melecules (e.g.,
Ag %E? or zgor?t%E Sﬁh'isvcﬁn'?nb%%@&‘ J]%r%etéi@gpélﬁéﬂl&gdéiﬂ@r'?ts?stems can

suc |ns ance, silver EDDS, silver
cume&ﬁﬂﬁws@d sqithalidPr exarpies Am internal 8°f§UmPB?“ Py 2EPe1 i ne

al %fbr@%éﬂti@héd émbn* dlBthE‘rz l@ysﬁém@&&ﬂ@étﬁlﬂ iaSivangeihd Selbi&%d@é dlfferent
or e ea

or PRAPHAP T XARS RAPHIRT JnPeRadr FEaM P e e PPay ceran
ar tsilvevaould bis abddniesd lyrtha mouthslhrcnugh threegut, carwdil @subroliglrtbe large
to aﬁgfgégné%pq{eg{ nedgic' l\ég’éth% ﬁgﬁ?lﬁgp%‘r P&y &%#ng\%r th!e%ﬂ]%uﬁtoof clay(s)
st ron zealiteds). relem@eto a@mr as wﬁleasa/ﬁﬂwgedimg Agrﬂmmdﬁ disgiosastherein)

Wi lighe ﬁé@ﬂlbéngﬁtﬁﬁﬁftgésﬂgf tﬁ’é‘ prtegéwt ﬂﬁ‘/éﬁtloﬁ Lbbﬁlbe Qé@'lleﬁuﬁ Bbw viscosity) to
i ssues surroundi ng

r efBIYrSFRYE @l%ﬁ@ce?'tvm '@ﬁiwy re&ﬁrds il 9@{*2@] *h%mafﬁcfﬂ%q' zeolite
pr ek &ideadelaifeas wars (asolell d3eyelliny agérititne rmaevisdoos e final
SI|V%& Pased i norgani c products can be at |east

in some cases, substantially, conpletely
subst ituted for the silver/water conpositions of the
pr 638 ri2etailedDascripiion gpibeilnvertion v - sj | ver (e.g., silver
ions, silver netal, Ag+) can be controllably attached

d, f I I .
o7 TR PR CORGBLPtoh IS BT MScHE MR A FPGHER be aft
by rﬁakiétern6|u|se e m\!rean@hafcg@tsafbnh frerbestrangEseontchplated by the

ulweg rPL%QFr&ngtogE@%Fnl\}%ﬁt \9anof.1§ﬁ106%84tf0[’1? hh%@/gser \ﬁl‘ﬁ {emam

vve en
t hefeac&l@ lapparentdgthos¢ akilediis theezgtapldce e loergralquinciples of the present

at G gﬁgn Pa[ve%%ﬁrq agﬂﬁeﬂ %@Félry sp‘%bfnééﬂ% & br8ﬁ5é1 arl1 ﬁ’r‘?&@\}éd silver/water

epen ticular or wel
applompasi @h<sametlm¢ferefﬁ5reﬁltto B?"e'r‘r?ﬁéll‘éfé ﬂ?waﬁﬁleﬁé@ﬁerﬁﬁ%m water)

Si lyidh, #1ag beRBedPbpPhsREioe co(ﬁblrﬂhmn With (ehte, roiked ﬁmeorcb‘upblhse
bi ol O%I ca or.in ortion, .or co

ot Rtarfail e RsRare BN e BRG b pS el A MR be
pr deieddsintomrioustycibg elfor odsste tempdsitionsyral ofjwhitle exiikit sigrafindnt

?L%btmg S toq< li lﬁ{ﬁaae‘% a%d%(’ aﬁ’ %ﬁ’ &ns ﬁ% i e\l/o A hY g,guct S

e ofr pas sp Feadabl e on
surfaces |i el s or, tes

d 4eﬂs§@@erﬂ§?@%wreé§nt BEMN GPieTe A nay'%ﬁyg&oaﬁl Biigor

disabling microorganisms which are hazardous to human beings and/or animals by
the use of silver nanoparticles in water, at a concentration of 5 to 40 ppm silver; or
active silver particles contained in, for example, AGEDTA, and/or other compounds
discussed herein. Depending upon the application, and/or the additives present, the
silver/water composition may be used internally or externally. Depending on the
application, the silver/water composition may also contain various desirable additives
many of which have not been specifically listed herein, but will become apparent as
having utility to those of ordinary skill in this art.
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anor phous cl athrate of one or nore atomc | ayers of
oxygen or oxygen-contai ning nol ecules. Certain

woredaoaloraliat hrat e structures have been shown t oP&BEVE2005/047699

unexpected efficacy. Further, in addition to silver
being incorporated into a structure of an oxide |ayer
(e.g. clays) and networks (e.g. zeolites) silicates,
ph¢asp IBRIES DESORIRPKONESF THE IFIGISREBY dr ot al cyt es can al so
be utilized. Still further, desirable clays or mca

f apda) IF?gﬁJrééwatstsam TEM%B[O%I&BgrB@isﬁgkéﬁ bl Viaziegs Mhagiidatiéhs, of
resen 0] are ca
G FINGF EROE eI ST P o6 Y BPRALeoEfIcd g {dgresen

betnwestionl ayers) include, for exanple, illites,
nmontnorillonites, chlorites, and vermculites.[26]

dCI 5P FRYurd 7528 shél® TE@I'Hho@%&@@bﬂ;Hs%%ne@fe@i e ¥ dlfferent TEM and
el TRAG B AL AN o CUEPPALR (RLrg e g oure 7e
deshowszlan Elhs (PRAX) spleetsune afsiller particles dakee dromthel emer/wbﬂee
colloid e render them for exanple,

cog koo B G EDARYBER. |

e Irnrrqul g., water) and are typically

ery hiologically friend l[ittle or no .
1 e Bsfons #n ?*ﬁ?tgonrdaéa&a? Bateetaker a4 ey nagtisp from
WI iy s‘ulverfvmter&)o&rmbneon &f tied prgsent inzedtlont e cl athrate, the
nol ecul es are then heated to noderate tenperatures

(eqsn Flé@QQ%'QLQQ)ES Efﬁ’eé SEMtphgtoﬁMré/g%pﬁstrﬁHh t%étﬁ%r%hb\b Possible

clathrate. ? ter ]I??

wi &@W%@%ﬁ%f’aw&ec% o agpP KBTI Sw&.ﬂyﬂaﬁr GemPasgons of the
beiprgenaryertdscous. [27] In general, the electronic

| evel s in elements such as cations, in any given

val R GEq e 38 Shoidh SE hé‘t@@\%g\ﬁé’tﬁ\"bﬂah@w ﬁ{/&%ro@@ rﬁd?'fb

is coordinated by vari ous anjons. \Partl cul ar,

noP&ng y5ed Bribe pleEessATROrding & %P?S?'Pfé“ EREYy | evel s can

be changed. It is very likely that small to noderate
chmd:sgures 1 hd2enddBshew ED§te\*aJnmnxtﬁ4 anglysesiof therpottions 1, 2 and 3,

?:%,r pelRl, SidwhSH FlgirssHy, r ounded (or coordi nated) by
iffering nunbers of oxide ions. This change in

?&i gurg 13 ts é'rf §E{A%ﬁot891 c!rcg_ergq ‘t’r?é"tnpa& aﬁ'ele\éﬁgcéer used to

shou occur I OUS SI
oxmwuﬁacttmslueé\sateetqnhnosmmq aﬁépr,dmg h@th@ nr@eat imggngion.
general manner in which silver can be placed into an
OXY4)g IFiglrasd In5 amcewshomg}»s elemettal analysgaoftthe pyrtions 1 and 2

ex:}lﬁﬁ%ngt'wg "{'ﬂ‘g)ﬁj‘ §4 the sodiumcation in a
st tu

ver’ cation, then the sodiumions

sitting in the exch able cavities or s ace

ol e 3F SHotas SENGT o adraeh B iR Sl the
of usegbiiveesipcteaigtipccur. In general , the ability of one
rmteri al to exchange cations is known as its "CEC' or

" Cadd) qfi? B NG EARRE TEM pho%h‘ﬁ‘créﬁihﬁf% dt QlivefBhrtidEStaken from

typically referred to as " %
GNC Liquid Silver Dietary Supplement ( 5ppm)

[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 photomicrographs of silver particles taken from a
colloidal silver product known as Vitamin World Bioorganic Advanced Colloidal
Minerals (Sppm).
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granms” or mlliequival ents per one hundred grans. In
general, the higher the CEC nunber, the greater the

w@bioeiot411a materi al has to accept cations (e.gPCT/E51008047699

cations). Accordingly, many oxygen-coordi nated sil ver
conmpounds can serve the role of a carrier of silver

(or other netals) and are thus capable of acting as

t hef48p Eigure2 bigentoeisy doh@amin\beave TEM ipRote mitbddiadHs @R silver

vvlt I gent s 2 il further

208 fuo BEUABEHL o R PP Fambe recht MERln ang pree
gel ohyhieh Wﬁd@ﬁ‘r@'V%{mﬁﬂdﬂ%ﬂtﬁ@ndnom @imsuerdelyi avattdbée colloidal silvers.
nmechani sms for delivering netal (s) of the present

i NVl iFgures[228]ant 22Bsiodvh eerveﬁ RNt Rdﬂ@ﬂﬁﬁ&é'trﬁﬁﬁiee@ whidg
|nv { he orenE
PR KD el B o iR PEEoB i e g Sprraseonds o

art'i organi ¢ an
ut i pwze\@tqrooq@oz@rrprswﬂytcacﬂaﬁqnaedwmrraeatwmccmspm tb eemmercially

of BuHVBNS calRMiapOivEB SducrPeci fically, netal parti cI es,
according to the invention, can be used al one,

Bt 0 P B T L i e
di seampnsifions; @ne Fioergy23b shgEbTge R8nan spdctra hieh cotrésond to three
et %mh@r@%ll@&xfa%@é @&Fof%ﬁ 0€emi6RRAL 1 nvention can be

conbi ned wth any of e I nargani ¢ conpounds (e. g

cla

o o PSRBT bl bR TS e B e
or gsiivedwatel esendositiofse. g. , AgEDTA) and the inorganic

nmol ecul es (e.g., clays or zeolites). This conbination
of o) Fzguremrbadhswa Reinlanaspedtim 6fed sllv&r%t&xb‘éwpaﬁn&%f the

condbitf iR g Chn AR Re AR Goers o giverweter,

del #in@wgtes ppd ewmedwatere@uﬂmsmons silver being delivered
to different portions of, for exanple, an organism 1In

par lsil]c Higare, 25 howe ¥aigyram of fot&iBBRRractstifb dissidifSion test for
?a elge absorbed by the nouth, through the gut, as
vvel

H’Ylngl%h the large and/or small intestine, etc.

Further ioendl ng on, for exanple, the anmount of
cl akpels Fiopte ZBhows seokerbepritifraions andugraphs depictingaddities.

varsyaegisyebhd agaganignio efieds BicrbPatsh thempy.n) the
resul tant product(s) of the present invention can be

ver pgsjl F?Ht‘e@? %b@!"p?‘fété&r‘aﬁﬁé hnd Qn¥ifli oY |§§Iat(3§ ‘t&'ﬂ? ol

Vi scosi his regard, in gene e nor e
or %'é?ﬂ‘ﬂ’%t%”ﬁ'r‘@(ﬁsded relative to vvater (as wel | as
gelling agent) the nore viscous the final product.
[ 30p4ICEig el 28cshDas phdtpgriapite ajfantithiaticlcameintfians for MRSA.

[55] Figure 29 shows photographs of antibiotic combinations for E. coli.
[56] Figure 30 shows photographs of antibiotic combinations for Pseudomonas.

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

[58] Figure 32 shows a graph of instantaneous silver concentration as a function of
process time using atomic absorption spectroscopy and electrical conductivity
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[31] The follow ng description is provided to enable
any person skilled in the art to make and use the

wo pweftr4ion and sets forth the best nodes cont engl/asmds/047699

by the inventor of carrying out his invention. Various

nodi fications, however, will remain readily apparent

to those skilled in the art, since the general '

pieacirpmest toghnidues pegsetielyi Mhisfligue alsa ghovseeiierdonEeEgtion

herein, specificall ' N, ohdpr oved

siaft?/re:’r’rb/Q/\?lgJ Seorf pt%@ﬁ%%ﬁi’ ﬁdo%{e?égﬁg%%s: referred to herein

as silver nanopartic|e i spersed | ) [

D59 Fiahh 35 SHa 4 0P FrindeBTnds FoN Co DL HheoraRy

Wistifer encehipgtioned afutisiva ot praddsy timeriuiingiba nventiveesitearwatey

ot her di scl jals, and which may be forned

i r?P@pe%ﬁloﬁﬁﬂ%?ﬁigaggotég{g'or paste conpositions, all of

whi ch_exhibit significant abiliti t il | human

el ROUR A4S @ FAPR SRS BEER"S KU FTREZRE™ 1 it ro.

[32] Cenerally, the present invention r[ﬁ#;)é@sents a

nd¥8| Figyse 86 iicharesh RAGWinggolsiuresrialis of vl 0or gani sms

whi ch are hazardous to human bei ngs and/or aninmals b?/

t He2) URiguref36sd 4 pleatograptogmmirigringeadtetiahaativiy, ofa?_tlvea che_zlates Ag
bR teq fby] Z‘éﬁflr\]lé%l)%@@! péBiomEHasekighRsS 5|\hme)r

c
parti cl es contai or exanpl e, AgEDTA, and/or

ot her_co unds, di scussed. her ej i WL
TP AR GH = ARG o o S, bl BENR| BpeReies g
si EIVEX meadfectured ip ddihai Greminais) bgaingt egeudemenanagrygigpsa (MDR).
external ly. Depending on the application, the

Si sYeriGWatasris & BAROGabl SiowiRythakerssitivinbf8IhDVET iagaisst E. coli
desj rabl e additi ves many of which have not been
sp@’@ﬁ‘i cally listed herein, but will becone apparent

as having utility to those of ordipar ' in thi

2 651 BOp SR R OIAPSCRPTY B DRALES M RSO P§T P APt
1-SpabipuitiheM phot omi crographs taken, at various

magni fications, of silver particles fornmed in

S Ir fesg]e ?{gﬂ@tﬂ is S PABRSHa i%@f‘a?‘ cdridfast ReE Bhewing gkdivih BEplaques.

Sent invention. [35] Figure 7a-7d show TEM
hot omi aph i, f:
G 1y Bty @R aPEAPh BLEH ook At skl B e
gehersted Fiugishewing adiibagiedomtiage petivite oksHlbRISAn EDS

(EDAX) spectrum of silver particles taken fromthe
Si [egE! iY@t ap showphai Xiranditibctoneatieras efa 20tprmirventive

36] Fi 8 show |\ diffB&IohG r
{ SRR ReRR OB g i e G IibeRb Bideco
cothessht(ieomgd, AgheOprgsedAgi@vent i on.

[69] Figure 43 shows a “TGA” analysis of Ag4Os, as well as “DTA" analysis of
Ag4O,.

[70] Figures 44a and 44b are SEM microphotographs that correspond to inventive
kaolinite/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.

[72] Figure 46 is an SEM photomicrograph of a novel zeolite/silver mixture made

according to the present invention.
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[37] Figure 9 includes three SEM photom crographs
whi ch toget her show possible el ectron beam damage to

waloser4iparti cl es taken from silver/water conpPST/UBTNG047699

of the present invention. [38] Figure 10 shows an SEM
phot om crograph of a new silver electrode prior to
being used in the process according to the present

[ n[ﬂlant Figore 4739hn EDGUEPAX Ldnalybi2 cindedBe ihdaA&bBShtaining silver

ggoestl{u?ed tﬁ@l%lny %ﬁémQéﬁe 5%&&31?{’&5 il'%rbsrf%’a r% Q‘ﬁlg 3,

gure 14 shows
an SEM hotom Cro h of the of a ctr e us
£ ok Bde R s et 5 BV Nisnscte oh faskn et il 4558
t Pezwms»iam/waﬁvemmtloamvel{ @ 190nFi-4pOnesvaheleagit rarﬁges(hdwrrEDS
el enment. I . I
¢ 8pany Ty s e pERET A Rentohl O PR st vis spectacitne
a Saive ghopleaiover@gioQpm —t%ﬂ@em ramgeappr oxi mat eI y 3500X of
the used silver electrode tip. [43] Figures 18a and
18lprspr PREENRREOtEMBODIMENTths of silver particles taken

fromGNC Liquid Silver D etary Supplenent (25ppn).
[ 444e; ’N&Ufnﬁ%glﬁéfeﬂ&ﬂjeﬂag&lnﬂéﬁs Z#:el\ﬂraigatéarrh tHeqalamys of

S|Iver particles taken froma colloidal silver product

ﬁéom sltl}ﬂ L& Grisin s4lv'/54r nghgdérﬁ%%szgcﬂ‘lo ] s%QPer@%@ inl\
oot 4 b5 A i

| ver partlc es ta froma
comh@remmheﬁtakﬁ@r\tepwmw iseovaeNsang; A009h WiNsh| cgmposition kills

Bi QP hidahleS mRERAGHrRFhsGHi¢rOArE AbzMidiR & ntindaAB BAd/of Hhals.

F| gure 2 1 is an overlay conparison of five TEM

g'}m?rﬂ ?5@&53%8”%08&5% NGEr r{éﬂéﬁdn‘féle%scoll%\&gl usPEH Rl ik Qer,

part I Cl es rom resen ention and
t h méneredrf thatidtelrcoatest ¢fsiver &si dbpet 1 qaa PPN Whish cerReesition dits or

ggm‘aa:&g gg%xorgmrh@m‘sh g,%' 295 8Blis RIHuMERS and/G dnifrhigur es
a an ow sgvten Vg: /ent t Sz?man spectra, t hr ee

© P B8R eR TP e s B Bopt Bt ALTREY i dhehyecer

onevlmcerm geponiontedt ofesilvan nszmw\wierppandrhmw@ommwmwa dr

[ 26 miBoet SR B d8bsdf%'huﬁ4ah¥ Sha/Bl HtHGL S

[4 Sa- OWS t WO ra correspondlng

to inventive I [ wat 23p
R P R o IR 2

wherein the total content of silver is about 32+3 ppm, which composition kills or

!.7—4

disables microorganisms which are hazardous to humans and/or animals.

[81] A hydrogel composition made from a precursor silver/water composition
comprising silver nanoparticles, colloidally suspended in water, wherein the total
content of silver in the precursor material is, preferably about 32+3 ppm (but could be
more or less), which hydrogel composition kills or disables microorganisms which are
hazardous to the human body and functions as, for example, a skin cleanser, wound

healer and/or skin protectant or skin disinfectant.

[82] It 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 number of particles. In addition, the total surface area for
a given silver concentration will increase. Therefore, particle sizes and ranges of

particle sizes are important parameters for defining an effective inventive silver/water
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commercially available colloidal silver products. [49]
Fi gure 23c shows anot her Ranman spectrum correspondi ng

WO eoobloeslinvent i ve sil ver/water conpositions. [BOI/US2005/047699

Fi gure 24a shows a Raman spectrum of a silver/water

conposition of the present invention; and Figure 24b

shows three Ranman spectra of silver/water, zinc/water,

andorapgtion/ Wattiesr, coatinyis)i sucloas oxidedddatifgsylerge, p2Biabtroubstantially
; Cone. ot oy .

L 000 b, L SR bl 861 B 1B Bl L {0

cheokreesiions df themvamtioonsucar@dat'glgaphsreﬂ%)pﬁeéultimﬁgfrm thetrreeessing

SY B&{ iR bﬁhé%eﬁmna%%%r' SmitrcB&tirysion s bl%@lEé S¢hieved by

therapy. [53] Figure 27 shows phot ographs
seAbPt Pf@ﬁsye%faswm as Sitals eflsek than §lvpiTHes iop @@P/ QHQP%W copper

M Xfidye Gcﬁanuﬁrﬁ%atﬁb@u (3] ﬂ%y§&QM§tuﬂ$QhQ§6ﬁi§|@?aléﬁ contemplated as
an %I bi otbc conbi nat i

55] Fi 9 sh :
£85I Soten an, P s CLORGR YD eopisoh: whgeber Sier s
[ 56dferficguihereBOthe lusevst aHotsoghers bisthe biltemativinodtals discussed herein

Cogfﬁ’#ba%léc?ﬂ {r%fde%%eééde‘%ﬂﬂfﬁg%fmisg:@ rr %a%grc?epénc(}]nfa?% p8rticular

ant aneous
i n§l°&§t°a\'\f@@d'§°@ (evierspediirorathaogns brolées.a f uncti on of
process tinme during the silver/water conposition
f o[a3ntA farihgrrcase stempdsiBherfts i§ung of3tAe ahowssdeaciijredmompbsitions,

| ”%81% Q{i&‘élfﬁar?éd‘?’ 5 the Quﬂgﬁﬁ%ﬁog&’n Bs Aaveth %?ﬂ%h‘mﬂé’:{suon less

process ti me usi omc a |on spectroscopy and
el ﬂ@ﬂﬂﬁélml@f@ﬁmﬁl vi t ymeasur enent techni ques,
respectively. This Figure also shows silver

C O (82 it fudiheraiasabf enb@ndrislis anp bf the abovetdesoribedrvdmabsitans,

hgg}ﬁ Fm SN 8k Rk 74/'5 811 tag %g)lé{ ﬁan%%an? Hgg\ﬁa\%aég%ggmu% OpllmerrSIon less

aneous ap
coﬂ@ér@tmétmlm”@éefa function of process tinme during the
i nventive silver/water conposition formation process.
[ 6{]35] Al fgtiine cBés ioBerab@liragtts islraywohtte abovetdeseridedesmpbsitions,

Fi QLT ] S
oL PR LT i e RSl S G e
shmmrﬂgokmcrduwdme-ri al activity of silver chelates (Ag
EDTA manuf actured by Akzo- Nobel) agai nst pseudononas

aerssyiAfosiaer(cMaRbf embodiments is any of the above-described compositions,
wherein more than 75% of the silver nanoparticles have a minimum dimension

greater than 0.005 micrometers.

[87] A further class of embodiments is any of the above-described compositions,
wherein more than 90% of the silver hanoparticles 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 central portion thereof, and at least one
coating of silver in an ionic oxidation selected from the group consisting of Ag(l),
Ag(ll), and Ag(Ill), with a coating of AgO, Ag.0, and/or Ag.,O4 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 particles comprise both silver in the zero-valent, that is metallic,
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[63] Figure 37 is a photograph show ng antibacteri al
activity of silver chelates (Ag EDTA manuf actured by

w@b@aaz4dhen cal s) agai nst pseudononas aer ugi NoBET/UNOBY/047699

[64] Figure 38 is a photograph showi ng the sensitivity
of SILDUST against E. coli (MDR). [65] Figure 39 is a
graph show ng the antiviral activity of SILDUST as a
f ungbADA stifte EXGIOS diea todting of §dr dxidgurith tHO stoshiametry AgO or

phqgt ograph of a central test t i "
D1 e P ausy gt CRomtRE it fans Uirie et Roftitons
pl aberd togiakeitngAgS mivatgilke/veftereompbsitansiedthednveatien. t hus
showi ng anti bacteri ophage activity of SILDUST. [68]

Fi gaoj FufiBersdi@usménstrevidehayshdivg tiatsitvieooxigeatdatingssiniadreratly

200 ppm i ti i | t i on: .

7 ParBacha Tadst § Py B g REFRP L BERebr i ueRlin  Btast
(i ;p_-?rtiallvﬁig@;e fage GBr eﬂ@“dﬂd‘\g&@i’:@hl.at B egyert epidee InMameleowie of
T e
mi dwopivet Bgleapsman ke inibe Eesipeneiverd!). hydhri yigler certain
kaQbhdhidnd/shidr ¥8h b hrekeiit@Sthead esilask GpEtdic Eestiing Meat least partial

R e SRR e

4ﬁ&:oﬁd1ﬁbn%4btheﬁﬁ&p?@t fewel ty?se[c'éﬁdlitidﬁsgjma%edﬁlﬁ ang agunSEM

phat o r.ogra N i i !

D AP e BB Bol T s SE bt g o Rk U B

an sEREWaEDAX) pesititng of thediventione dihk exadt corpostign of the coatings has
corg.ah H#fﬂ:glttgi cﬁﬁgﬁn Bt Pit@SpdnaIngll BetafRSs P& rovided in the

according ti _6resent_|nvent|on. [ 74] Figure 48a
shaiigragteliRation seafisadaterdesdin-a 10ppm si | ver / wat er

solution and a 32ppm silver/water solution over a
1sr9]qarmmammuan shassalf emyodiments dethe lsombinatipdef g\ ofitie Apvesiescribed
the. ) . ; . _ 3 o

o p oL REY epfBUERA A, Ao ok Ge, T8 IR B i

r arfyerogpr7 s¢ropfEiretRERFT?! PMEES MENTS [ 76] Non-1imiting
preferred enbodi nents are presented in the foll ow ng:

[ 7 1h21 A7 eusiposlagsi af embodipienisiinie spinbipationzai epru el the pleaye-described

col Jil%rﬂ\?altér)énﬁ)%ﬁﬂ?e'?ﬁ%tﬂ IﬂismﬁrﬁrEDTA, at a level of 0.5-10 ppm in the final

product.

[93] A further class of embodiments is the combination of any of the above-described
silver/water 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
silver/iwater embodiments with various commercially available antibiotics (whether in

liquid form or powder form) to result in synergistically effective combination therapies.

[95] 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 AGQEDTA for human and/or
animal health or wellness.
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wherein the total content of silver is between 5 and
40 ppm which conposition kills or disables

wo@eoorigani sns whi ch are hazardous to hunmans BOTUS2005/047699

animals. [78] A conposition conprising silver
nanoparticles, colloidally suspended in water, wherein
the total content of silver is about 10+2 ppm which
co[9Fb &\ fuitiar clast bierayoditherdbinelsdes the ver of athes sivenhgents suck as,

ha?o‘?%géw ts‘ﬂv{f% smgélﬂEuﬂ 5tgaéll§er l{e l?elrﬁ GRIERS} Ee{rQHIchne

conpr|3|ng silver nanopartlc 0|da I'y suspended

P kR Pl ok .9,
m copper, gappes royshiitetiurar Batmareardalisyst ay niixtoeea shesiead/ or

anin@&ﬁangé%w with &PFﬂﬂgbﬁtﬁ’@pr@ %ﬁ fﬁﬂgﬁéb\g}f&rsm pllcation

nanopart er In
t heveihoda Hiselgsrodireinf Fei th%akemé @U%ﬁ"\@m refgied tearegpminantly

COR®eR hb\ﬁélfekhﬂ sh8ul@ be Gh&FbES1HA1 HE SeD MRl Fsddtes Re@inemay
hazar ns and/or animals. [81] A hydrogel

doys
cohf)sg‘l’%ﬁ Bﬁ”‘?ﬁﬁlﬁ’gafrom a precursor silver/water
conposi tion conprising silver nanoparticles,

col9bilnianather prefpreshrrapadineni pthe inypetios aditionaksdyastbased

COHoRJBhicHrodicts\e@h bb @\t feB& pBFtEIWJ bf Wsoﬂ%tcﬁééﬁkuﬁs?antlally,
preferably abo cou be nore or gn

PR S BEe 7 5 DGhle op Stogs oL seesamtin'ert
m Sb@cﬁﬂidjaﬂlsm (| siercios, hgz ael‘ll(ib)tﬂﬁetélpcatd‘ue dontralmblyahyched or

t
ﬁ1‘ Cﬁggfﬁ@ aq;‘tvy]eearc(lﬂ?/z%y an?”d/ & Em ca ?Ssll n?@@ S, V‘?H&F\q‘mng
[ 8e4n NC”Shbmrm“m thpshergi af, éut exhaplestpe silitate fayer e charge of

t ohl 2eBBWAEe, AE wa) L,\g e Jﬂs?%%@ Fét\n@.laﬁ%yére oaH%' s'.ié%fme%sme

COHDOSItIOﬂ does no ecl e nateri a

As cagfe IRdnoLPaRId: é'Ive%ca@dm*@shQﬁ*érPﬁ@deédwﬁws?rtrﬁlaweafr'eose'y,

mi@ eﬁﬁﬁr’g'cﬂrﬂi’le Qarﬁél.)!ef?'heﬁlﬂf@'%lﬁégsla@th@ﬁoﬁSédd’tﬁé p¥ihl df interaction
resen a lar par

| RBEGReR Ineciyet a0 g oGt P B b Suffrcsr hetSclogita b n an

C ofntenélipattion Norwombinatier & drtemalHoetioas cte). Arabtdinglyeresulzas

a0 LARIE R W BRAGLR B4R 0 B TRT LI ARk BAIABELP ©

Si Wevabmtaem@djrapomdupte lthat m@rgehlése orcpeamhh@e@; arggoieagaple on
OX%Q‘?ac%QﬁiEé MOK%S%S . AR tlePhetals dRdisie@Eie dah be held WIthm a

onpl ete) onh sai | ver particles may also effect t
ef fswetawye 8f angrehays %’Frﬁtﬁé%féﬂe erdﬁﬁr@sﬂt?m'é tryesiof prygen or OXVQe“'

| N¢erthihing ,mcﬁswadésc QRfthiA %tél/ﬁl&@frﬁ@ blriyctiires Have Hegnshewn foheve
process nven

P B earel siengs e, Puaghien e es g nromA S oot 2
pr eteswesf aasxinelayergs gnebys) andhdteorks (e zedliten silisated) as

Z' ROS %gtggeaqrfd o&%@g & haés h taléﬁés h‘éféb b@llfﬁﬁi Qu@till %Ptqer
Rk (e Rralctesiah oif ok Binct

m Xt ur conte
desu'able clays or mlca famlhes that are capable of belng utlllzed W|th the present

v invention (and which are capable of having different surface charges and/or different
distances between layers) include, for example, illites, montmorillonites, chlorites,

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 desirable colloidal size range which render them, for
example, suspendable in liquids (e.g., water) and are typically very biologically

19



10

15

20

25

30

being wwthin the metes and bounds of this invention.
Accordi ngly, whenever silver is referred to herein the

was@enf4ivari ous ot hers of the alternati ve net aPGT/US2005/047699

di scussed herein should al so be considered as

exhi biting possible efficacy, depending on the
particul ar biological conditions (e.g., specific
pafrizodigsg. litie bveddide-EB8ts) Ainfthis tdvard, ohessilverfis placed, for

en‘g%% %ﬂ"un' ot o%réyclé?/f ortzgalt@kﬂ'?evrﬁolggﬁ/é:% %rg?lﬂen hea ed to moderate

i ons, I'n nore 't han

natmsvpmratw@ﬁ és9. hé%Z%D Puteifintg sllverde of withim 3§§|étﬂhraﬁ¢ ANl ol these
m 0Bl @hA belndth .reawetrgﬁgg e GWRSSIRE rRFPASH TR} fid B being

g of the above-described conpositions, wherein nore

FIY Y5984 the silver nanoparticl es have a maxi mum

d| mension | ess than 0.015 microneters. [85] A further
cl H9%8 oftillduiyesdi sieertaetplor sitier-iohs ingerpatstatenigessilicalgeby diffusing
COHRP &y Inh WS alsRESIBbIR riRhSnith&for 8RRy hB&I iShd ke present
nanoparticles have a maxi mum di nension | ess than 0.02
mi &V ers. [86] A further class of enbodinents is
any of the above-described conpositions, wherein nore
t hi8217 Sceopthehrretsimed embadimepizaf tHedhwestieragamkinations ofithe
di %Fb?ﬁé?ﬁo%oe@érﬁrﬂest B%C ni€ aRder 1%@5@5@5&:5&% e dilized to

further class of di nents 1 s any
abBoRivglaEferidhe h%%‘ﬁﬁ@g efinsss of bwar@md ﬁﬁ\n@'&t heaecifieally gnetal
t hparfitiby @ccdtaing Bathe urwbﬁt@nh@ahaoeauseu RioAY), @sdﬂﬁ@@d%ove

o R b B BRI b S R ol ST e gaTs
anyom;ﬁounue dnaumseel deser(e. bedgElmpSStm fuother, thdr@etal iond deording
Vtﬁé g{%@@ﬂﬁﬂe h&rl ga% &O&P‘fbhﬁﬁ V\;’&R ¥ gf tkwg %rordsﬂlc claﬁlpounds (e.g.,

er 0-V
( AgleD 9r Zenlites)c &tl& fttﬁtnhenc awtal ighs piohe pPesenttrveation caemrb@ cambined

| eqsh b@tﬂ@h&&@‘éhl@ ehoRlculst (/T AdED Y ah@ meQn&Féﬁ@ﬁwb%@ules eg.,
selected fromth e(grou consi st

an@laygRn7epitesini Thiz mPBatian Y s&\ferkﬁ%'s sa(g%r ity Apiems can
bebea gomattea 3. eHay f@fmmalta arnm@tndl edslmptiqiosflanper aé (or
fsﬂg hegn?etnl(g?% sug?r deeﬁ)b%}ﬁ ﬁﬁ%{cﬂs can ge%ﬁyn I%IL\I\elEe l{)]eér(\:goéeqi'verL:g ?cl dif?‘erent
abpoertesf ciot @w\m@mp@sgwlsunén padtiena| for exeenge, livieumans, certain
pa&%%cﬁﬁi ﬁé)?ffg ohRf b?SlIanﬁuth Wﬁl’bu%ﬁf{%\??b (A%TI é@lthgcmé;h the Iarge

I's netallic, oxirdation ‘stat
of a@d/w\ﬁeﬂpa"dm?%t@ewtﬁ hFurher. slesensinaome qryxaxg@e dhe pgomt @f clay(s)
angt ARlitele) eamlvgtt@tr@mé@émgweu Wahbud glimh @BhBolid @lsclob&y
Pr ﬁgrgﬁw?thgorgsultant 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 viscous the final product.
[103] EXAMPLES
[104] FORMATION OF COMPOSITION

[105] Compositions of silver/water can he made according to procedures set forth in
U.S. Patent No. 6,214,299, the subject matter of which is specifically incorporated by
reference herein.
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used to nmake the Ag20 novel silver/water conpositions
of the invention. [90] Further experinental evidence
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on at least a portion of the particles of the present
invention is at |least partially in the formof, for
exanpl e, Ag4O4-that is, silver Il oxide. In a nolecule

Of {os]s Nﬁteﬁrreaﬂmém\&u 1@f prbb@:nﬁgi a &&ﬁpo@kl@ﬁfﬁorﬁﬁ)&lr@%llv& dcB&ding
Ctﬁllsé%\' Hfé%;‘ Lg‘ézqs)na %thgrongrglf%{tcglrqur@@p ellqc}/rydes and comprises

Furtﬁaatepsmfrder certain conditions silver can be
present in the 2+ (silver 1l) state, resulting in at

| eagforipafa) plating aéash 8o Sfver dro8SARRbAactAGR@ quERES & high
coatl }ggﬁgnher ently result fromthe processing

con8i' "of the invention (e.g., those conditions
created at and around the el ectrode/ wat er i nterface)

and[¥8ly Breaupyng fieirieal Aurent thronghdResibien elegtiodesieyiheseby

t he sfpdrarc@ béma%e bf éil%?ﬁ?}‘ﬁﬁ EdI@QiﬁelC@Iedtﬁr?ée i%&#\ahﬂa&??m?@ﬁto cause

exact .C ition,o e s has been difficu

to aré’fi%&ﬁﬁr?gwsge'&dﬁdé"v%@?ﬁ@@ ﬁﬁtg?ﬁ‘%?terd@{‘%\l | has been
provided in the characteri zat| on section | ater herein.

[ 91}1021 f (G agiiating:the yates duknenssil Rrediction ef sureendeisivenpartivies to
of  &RyebRdishBRe MONIQe dshed ashdry @ﬁlfdﬁﬁtc%ﬁce%m vﬁﬁm $aid

W th dr oge er ox | e

D BRI A 3s i gt sibstenymlygtitiem fisib Ao sspended
cl asiﬂeoﬁamnmmsducsdbéreoamnbl nation of any of the
above-descri bed silver/water enbodi nents with D Sodi um

EggEnO]atArﬂ:tﬂe?\é@ferfé’d Rethod B PRGNy 4 BsimSdsfith BB silverwater

A further class m? e conbi nation
aiPesHopT B S 9L AO SR BEd Sl PLFIrvRASGS e MR et <

wi th about 50-75% by vol ume substitution of 10%

povI1d8inea) ettatiishingpr alertiep! sbaittcomprignma errartgource, and a first

si | ¥eHdwet aéctmany Bérhekidd td8aid buwént 5&&6&% $¥8hd @onductor
further. cl ass of enbodiments is the co |nat|on of

any
of ?'ﬁ%‘”%’éﬂ\?@“’@&e&t? BRI cugnd é?‘!r%ﬁ"@Preéh%‘!ﬂ"ﬁb‘?ﬂ”gU‘W’ft'fhd'smsed
var bguesd apartidsrs isaibl Isgcandaioh@lat e, éifdthér@ﬁ hOgadt WhebitBE coridluctors

liq 1 in

sy ity Set BlefegBEFEL of OsMeuielr 8! teeoh aggr alovegom.

A f pltifver and @lbss of miztvoesdthereoft s i s the nethods for

using all of the abovenenti oned conpositions agai nst
hunpinzjo) avsingthepatitogenscingthé et condddtord daHdaR&8ddotd conductor in

communication with a fluidic resistor;

[113] (c) operating the current source to supply alternating current simultaneously to
the first conductor and the second conductor such that voltage is increasing and
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 fluidic resistor;
and

[114] (d) selectively adjusting the electrodes by moving them toward the fluidic
resistor to compensate for decrease in electrode length due to gradual separation of
silver particles therefrom to thereby prevent arcing from occurring between the

21



10

15

20

25

30

(2) externally or (3) both internally and externally.
[96] A further class of enbodi nents includes the use

woR0b®EDTA f or hunman and/ or ani mal health or PCT/US2005/047699

wel | ness.[97] A further class of enbodi ments includes
the use of other silver agents such as, for exanple,
sI | ver EDDS, silver curcum nate, silver berberim and
S IéIec&bdetsari‘d&Gw(fluidtaesnﬁﬁ%ndﬂtofrnmmhlera dekisatde gfrrent density at the
nentlnagfludes the use of other netals such as
Eﬁ copper alloys, titanium platinunIand
s or m xtures t her eof

2 1BLs ERth WHehchabeh b abiPh ORI S Bplsk salebgbions has a
am&%@@lﬂp@moﬁﬁﬁﬁr@df elghstedneeterh ¢dreadeeptible tahgforsek for oibe in

hdﬁ%erg%ént lr{vegtho&df r ! 8&8“ | r er Strtgl\(l)cgd) { ﬂ@ép" %ﬁ@*&r“%&@k@'lﬁbut and
diferct Qa&@d//*(émmmunawtm abdrilifmps elrrohi tesingformerags preferably

agagﬁutaﬁéd thr?faﬁ o pQBI?;I’r Bfn b ReloNHE BLIt M. M24P3745MP2)

ona ver- ased | nor ani ¢ _products can be at
| ewjeed '@E?@I'%PP@QSS e tiapsfewifs inP4t'ead substantial |y,
conpl etely substituted for the si | ver / wat er
Cansps iThe cormbioéticntu thertemeiotmérrand sapasitor rapcles benekigialyn some

si &l fl(qe\i)ﬂdes?r%l\é% %}h%s I p%t‘f’oula? | thyy ﬁéns‘?&fv@ %ss@s?sﬂn *Bﬁngmg

contro tache I xed, for exa
clthg voltage @8d aWENS BINRIMEMESOf AegRRVer Ivtcz%*aﬁsr%ﬁﬂét& eaéhetﬁef e
‘;'Xda@g% ) %I&QI@&%I@M? gRNEUr@hls dﬁ@mt ﬂ&@s@h@lﬁ Q?thaftherfs)known as
at e er t
e pose et e et e Sva et R GRRG doet IR heien
E [ Ii’etvtv?fn \lohte azeamp$ endthg enord powdriisdaliegrad th ths ielectodesdag.,
e atta I I
e%"é‘f?&fs U pRBRRRET b LEbY g Qi idntiy Y Qosely:
o g e B DY LR GalsP T EveTReda S, oL PR, e iahs
bl ﬁdlﬁ?ércéﬁd, is @bnsitictad td rtavasiphtetectrodmsetor Eashraieatrate sai is
i ntern 0 t I
pr %Od“LP(E‘ng ﬁfa%/ eq ée“‘ll'el?ﬁédep %o e)fr A&ﬁ é?r\ad’l' g ﬁél? aﬁ@é%lv&?@&tand
ar ﬂaarmenusy ool thabh@l@ﬁlestmday ahrde: froas FosKAmElS, 1 rvge pilver wire
ac x nﬁe' THd éﬁ?ctn%ﬁe@é%tp?eféﬂagﬁ b@l’&qn ﬁél?m%’é ﬁ@@%ﬂin@ tilends

ast es t he
d| wsm,@aetherrne @ﬁioelam h5|§< taebi@ing @erﬁ'rﬁb'% ve'Iagsgtaafi IPPII%r dgpsity

angdndiddisn C Eaéheaét@delsetds Bovidredrby endfransicembayer s of
oxygen or oxygencontai ni ng nol ecul es. Certain

Lﬁi‘é / R% é‘e‘ia,]ﬂr@ﬁs ﬁﬁé&%@&&%ﬂ&@‘(ﬁe Q%%dé@%d}@teﬁ%& @hat the

x ec I cac In addition to si
befwegl Q'%@@?‘ﬁcﬁraﬂwqdﬁpﬁtaétrw'@ﬁ?%wéteé (e pUPRS I tar(e of the

Fllgfé‘eg ta?é/&rbn(eegegi) dhbanSoneifabie bleBidees bfs ghove el idtessurface.

When the power supply is energized, the water rises and forms a cone-like structure
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

large Taylor cone due to the low conductivity of the water relative to the high
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phosphat es, and oxi des such as hydrotal cytes can al so
be utilized. Still further, desirable clays or mca

wo a006l07437 t hat are capabl e of being utilized wetustes 047699

present t invention (and which are capabl e of having

di fferent surface charges and/or different distances
bet ween | ayers) include, for exanple, illites,
mﬂﬁdmn\inﬂylo@tﬁet@&troﬂél te0d.j 4 I@ﬁge felids ¥eaiedy Uthe siger nah®Phrticle

GolbHRet dER B sTiRy WSiiotie FSB0uEN T AL Eaniinkple slsstrages at
i mdwatgr-wh{nyela¢t@daaﬂeﬁaazbj s teonater talgesam rearsiahyg more silver
d‘gﬁhn\é@g t B@cﬁeéukéﬂtme%@ﬁe%tégghm@.ﬂ&@ drébsd &oh 'h?é%' Kirrent

Sl ze range exanp

s 95 aéfﬁﬂlawméeq Wanigaruﬁ@fsthe apefied voltagemwill @ﬁ@l dmp@rtdwewl gsya

V%rbétl@i @f't@ﬁd éé |fUﬂ‘éxb@tBQ' Biglre 3@) Ac!cbﬁd‘iﬂgﬁ/ fHe ddAsumable
ce sjlver gs Iaced

7 SieSisimare Wrisah BasRe brPar cen 1s stsr ot
mekaaple amarlazpe dnlyeiR2 hpasiete the supdes. ah Sinteeaipens ti E@Ior cones
Eﬁ\g %Q %uilq gmg@r b%g ufsé % % ESSG? 'd!ff\éreeigﬁé %1 c%[rgtépé&i?)}nl{]eé\k/ehe% the

ese material’s
we@@trwm@@d dfe watst(esd. td lessef fieldrisraesegt)v by genfefalitbe cansumable

beiddgodRrandier Fafr velshBdid bt,stabjlugteé Hﬁﬁrgﬁatel§ Hur}f%rtﬁgﬁloauctlon

or silver-ions |ncorPorate I nt a Si

diPFIcgss tRgnaiptaindbs iniig! egomety- s%vaﬂwé@?wﬂh%m%waﬂ%wom@r
delnla}!@rduﬂ@g e bcdse l(tﬁus)ffepteta@ntmg efSﬁébIaMp'fé/ G gamcrbel §&ihg into

T EA oS loh SSnee SRELE Pissat i BIcE e rkssring. The
anciapiin eavbrigraais air apitabat durieg theaantiteeprodask ta mdintain homogeneity.
positively affect the health and well ness of humans

al[fﬂ 9}3 OinB@ b SesipRCortargal doh of RBleRin tﬁél @%%@@r s@GeR ﬁsﬂét%ed

e.inven can used al o SCUSS ed
soceh et B pEP e 085 ppa. Broigh St RRTaRder nto
V\nohéﬂ of éeweraexelmzir@, fdr reeamplg amoﬂ €6 6phgaiida cdpattyhaldielg tanks,

abny &n ] eQ befd“l%ﬁé?lé"éottl 1’0 Ly \ff hﬁﬁanéstié"g i ?n%ﬂoedibggsdigestion

accor lon C
vmptqt?e%m!ys"w heahand wtnc@a\d; @mty@a 9deHrg esigg a PerkinyEimer Analyst

280h htdPSe Absdrbtidn §dé5ﬁ$}ﬁ16bon‘l¥?€raﬁ'hé @%@uc@cd e/ viE $6Rbosition

i nvention can be conmbined wth he or ani c

nopRtgresder ke @mbiw&%@the&m@wtﬁ taanakam yorpseka shesd
( me@en,al o 83SbedbotdRAd i§ &% ban Jdibsmisastine rgaténtnér #fa /LR bried

i L R R o N

consunption of any of the aforenmentioned silver

déi2el, lé\ﬂtp réfﬁsqnéﬁeg%ai‘r? Frige B, whet §showp isgbe /Ryl trae veliaga grop

t @andbifvbeEdiakntration data as a function of time corresponding 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 silver/water mixture may
not be completely homogenous at any one sampling moment).

[121] Referring now to 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 denotes the instantaneous silver concentration (as determined
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portions of, for exanple, an organism In particular,
for exanple, in humans, certain silver could be

wab®enbad? by the nouth, through the gut, as wePCT/@S2005/047699

t hrough the large and/or small intestine, etc.
Furt her, depending on, for exanple, the anmount of
clay(s) or zeolite(s) relative to the water (as well

aﬁy ‘éﬂafﬂl@?&o&ﬁlbh ispta@tr@%ap@wadsd 6h 86b e edmplerodiamedtdy @ipette
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S DYk ite L EB kG BRIl
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S&éreﬁe rof mh%&lsmp db@, m%t@mnwggg tii@= @ér@)of%%ee%oﬁ%n

fo he subj ect matte

of S BIP! agogfaééﬂcﬂq -8R SPHIMARSP- p@r%ﬂ@%ﬁttﬁ} Thect e BTk o
hetieaiun, thd G6ier/dilver eib@ure Bad aredsiutidtyf o abput BAITAdIBGh@ centimeters.
conposition conprising silver according to this

eI ec{]tm@@d.yﬂelylHem&hécﬁic%ﬁﬁdt@ﬁ}ra@@eu@@lda@eddmt@mrsa-ﬂon.gnark is

rodes and rises the ste l% E%é%
pRSNGIRL3LT PPIRLUESBS & SWRE - eT*é% 13 geiat denoteg Aegiven,
alcdrl\b’éﬁtrattolﬁ #3fdefdrgmep lbv btowckl\ﬁisefptlorlj 3}6&lroédm)3y afgnteing @ff the
el ectrjca ver
£ P Bl S S s b ettt S oo eperafiha oL ARG gy to
elhembgeze tha mixtwenner sufficient to cause productl on

of suspended silver particles within the water; and

[ 133 ( C)Orﬂﬁédnabblﬁgtﬁah@amlﬁﬁrﬁéddhb’nh H@uﬁaﬁézdg a0 the tlved l‘mtially
Sus e S ver 11,C S se t
o T aRY Rape neganed i SRS ErakRd M BN SR RET § pA%e.
widespite tsapresevaeeal trelthbletraieroperagihg quang the gowselof the run.

S WR ANkl ttga ée% (E:‘de@{qé wé#cbagﬁa&[ ﬁf&%aﬁ%@ th ¥R bath

particles ca

progfoes thé@uhl@gqu@elf Q_ﬂn "9@’[@6%1 afgi @n’@gﬁwﬁqu@mbute the silver

C RBhdrduNBe Siatarer / wat er conposi tions utilizes an
eI ectrochem cal cell and conprises the steps of: [111]

12 gSt al, %&Q 83% é}@trﬁ%‘r gr%ﬁ;ﬁ tbﬁﬁéta@bﬁéd&'stvof nb%lh{é?

nt source, conduct or ctrica
c sanesptratipnias sstinetion of e during e eoussriofa siiwerdyaier production run.

COMAUTASH fuRhERofd SRl Yh&SiRaRRShRRls t &\A?éﬂfééto@ Udf rtiﬁ,ﬂéower supply

source, wherein said first conductor 8 P
transformer. Thus, the power factor started out at about 0.8, mc eased toa
maximum of about 0.97 around 6 hours, and decreased to a low of about 0.6 after
about 30 hours. Further, the voltage/time data was mathematically fit to the equation
y=-2.1333 Ln(x) + 8.7057, where y corresponds to voltage and x corresponds to time.
The ppm of silver in 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 compietely pure

after filtering) 11 ppm after about 30 hours.

[125] PHYSICAL CHARACTERIZATION

[1286] The analysis of the silver content in the silver compositions of this
invention may be performed by (acetylene) flame-atomic absorption spectroscopy
(FAAS), inductively coupled plasma (ICP), atomic emission spectroscopy (AES) or
other techniques known to one of ordinary skill in the art to be sensitive to silver in
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spaced apart from said second conductor, and wherein
at | east one of the conductors is nade of el enental

waRos@r411or alternatively, zinc, copper, coppePCHEUBTINS)47699

titanium platinumand alloys or m xtures thereof;
[112] (b) closing the circuit by placing the first
conductor and the second conductor in conmunication

w the aaopfdpciiatdiconcre@ﬁriamnge[ lfllﬁf] pariicjesayf dhreedilivergpotripesition are
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me SRESOPRP %f%%%??”ﬁ@ﬁﬂ'&f f@gﬁﬁ ¥°r‘f‘é“9f 158 NefRietiPRde

and enter the fluidic resistor and becone di sposed in
su§idéinsi off tag eemppsdigngicomprisgiparticles pe tagge asthd Niaramptersdit is

se b%@érfe‘d% ms@@lugééﬂoaqxsdaawgl B GiQABsn PocsmiYé Rhot Aesarily
|

toward t ¢ resistor to conpensate for decrease

(0]
in ‘dﬁﬁ'eTE'i ?"B%feCOP‘é’ﬁa'f"PPSdl}%i w3y hgve fesl mariaiyed ghstgied in Contact
s | Wit halfaias of cthersariidhey spletiestHadmby asaelyitHRreyeideal sitidrgor

I N0 bet en theel ectrod
BRI ABTEL YD LBEELESIUF Boat Fu fh lpion
at ptagedure s asffolidws: el ect rodes. [115] Each water chanber
or tank which produces silver/water conpositions has a

poy®se] $up[Thye a0l afidudgofed thedogdtily inixed Sf Stiakeh SilveRBomposition to

accept abl sfarmer for t

e RS, RPN BreieaR pobiporiee PRUERESRD comtnprsr

126uitdhE matpruatl (gemerallyp rthel Bt Ovitya@ighfitinguith Asizpwf 3&+100 miis

BOFLelfgﬁe? Each transforner was preferably equi pped
5- mcrof arad capacitor (such as Aerovox, Part

R 2 ol 4 srsinel or froBegr sk L BRBEAGe PO rgposnhgrace to

tra"re&a‘ilmrrmmpambmaftmdodﬂm may be beneficial in sone
cases and very desirable in others. In particular, the

t r e 8r MBYitHARS 1id bthé Bothé 't@]ﬁl'y MOplades hé’él'tﬁ@é]l@eladb%posmon to at

rent sjne f r

ot Was Sooil e RE e Rrapf st ol i ;D Rt Pripca tme
ar eufficiend@adissaet the ela/eh—drshmmon & éssemnyamsnahmnpmser
factor. The closer the power factor is to 1.0, the

cl per 4t hauphasassimichixives 1ees ty ﬂidﬁteﬁ@dra@ﬁ@%tﬂ% lfdhtﬁ?

T bR e R e At iy PR H8o sl 4R

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

[132] 5. Utilize atomic absorption spectroscopy, ICP/AES, or equivalent means to
analyze the silver content of the silver mixture. Preferably, one will utilize 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 all dilutions during
preparation, including the 1% dilution caused by addition of the nitric acid.

[134] The silver concentration of the silver/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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[117] Each tank is fitted with a transparent cover
made of, for exanple, a suitable polyner, and is

wa@oemsiraet ed to receive ei ght el ectrode sets. BaETS2005/047699

el ectrode set is conprised of a fixed el ectrode, nade
from for exanple, 18 gauge silver plate, flanked by
two consunmabl e el ectrodes, made from for exanple, 18

gaugentive lsingsrwater orip&RRAs PYFd digested Hi€ortling &d theghesceaure
bent in half in the mddle and the ends

prefer.

mﬁ%?@g(%%ﬁa?her in a double helix to obtain a

deS| rabl e voltage and power density conbination. Each

el B3Pk BEBeiBl®: i s powered by one transfornmer. [118] As
each tank is filled for production, the electrodes are
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thgﬁé@%ﬁhgﬁ%mpés' y&m above the water surface,

y achieving a deSirable voltage and a desirable
current densi at the consumabl e el ectrodes. This
redtift s ir‘f"i‘tﬁo VidPPvely I arge Tayl or cone due to the
| ow conductivity of the water relative to the
hi {BebAdaerleqterompositinn, apraivallysgstainingg2 pemn ‘ﬁ'b(?'g'@ wates| wes

' S aﬁél?&ﬁ%)tlme]_&ﬁllg‘ﬁt ééb@ﬁdd?@l’bﬁhﬁ%@s%tsbé‘dtl‘%nﬁfr?w SIMS) in order to
formed as silver partléﬁes are re

ve
coFASGHRIBE edPir o ¥Redn the cpmaosiion: jibg %‘?“CQ‘P‘PU é”“‘r"p""‘t the bulk of the

eI emier exlets iag et éU‘}@tha‘rAﬁ nidigllioelvey atﬁcﬂﬂhéﬁth@rﬁ i$T8 erfaas doating
|Iver articles, .the Iectr Lesl stance f

t hg {ﬁg ag? ar%omeSItéond) %I’ exai'n e swer @ijo {Aé]r(l)s I%Sr

cu meehcbneldl abpt/@dlvarr (tporgaenie msyally h@tmmnmm mmmen wi ditver (1)

th i (@r decrease as a function of tine (see, for

exgﬂcl %YV%P‘:@, ure 31). Accordingly, the consumable

el ectyode ally |lowered to be closer to the
suﬁ“‘gfse of%3 %%gér\%¥r£%‘%r?°8¥ur8xaml e, perhaps only 1-2 mm
above the surface. In sinple ternms, the Tayl or cones

wi F141} AdaW BEoPmOt e 2hmppMdrvepiitegiver qompgsifiiyiere evaporated to
di bfypesneea bilcohBstedtd N etnymémtehmtm’aeTm @éﬁﬂ@ﬁ@§ar@ﬁ1ﬁed by

th %e . | esser fi [ es
g eﬁg}ﬁ%l,ﬁst réd % &?E%ﬁ%ﬁ? e samplee g referepace sﬁer (]l) oxide (AgO) material
was 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 pulsed, 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 spectrograph. This analytical
technique is surface sensitive, deriving its information from a layer that extends to
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el ectrodes and/or water |evel should be adjusted
appropriately during the production process to

woreoataiin7 t he initial geometry. Even though theCcTagtoos/047699

cones becone smaller during this process (thus
representing, for exanple, netal particles going into
the solution) small Taylor cones will still be present
atpproeimarely 20 tot496A (ane degsiony= 17Het mirametirs) belew theamiface.
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consunabl e el ectrode is also noticed. The silver
c qmasg i Z MR PHIRIL GG BICOMAGSIHIRPANARGRISd not be t aken
as quantitative, however, but representative, due to
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ur.e no Q
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concen 1 on n e wt
s cavarags pddislersize, thed r%’f\%ftt%ﬁ’ﬁ%fﬁé%a@a §PP’ ergredacien P?ré't'wﬂn of

( "JEﬁe 95&1@15!5? snuﬁ‘g@é’ cr%‘irﬁé'ﬂyCHé\pé@F Wthé’ﬁarﬁcﬂ@@ér@"&mwély Baakthere

npl e obt te fr om
apcanm %lﬂ%%ofrﬁ%wk*:veiﬂdwrefhef w@v 3l '&ﬂﬂﬂ%%%%ﬁa ¥f§¥ #gst the
beﬁr&@fbﬂ Tha&ileeniatsr campoditidas vithé indfant ineerttiankre rémarkablack
ine w nonds t A
SI hRraySe tg%%rﬁt ?aa{%' By S%é,’gi%&?? Eﬁ Vétgﬁvﬁ'rhgﬁ et g@ﬁ% ,5g (9. many
pr@ior et Sdojloidall isﬂyeatreqhn@@wteles to maintain the silver pamcles in
suspension). Also, the silver/water compositions are essentially colorless while other
colloidal silver 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. However, size distribution analysis shows that more than 95% of the
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measuring the electrical resistivity of the
above-nentioned 60 m aliquot of liquid. In ternms of

WO aweiesilsti vity data, the water initially (i.BCT/US2005/047699

ti me=zero) had an electrical resistivity of about 175
kil o-ohm centineters. In contrast, at the 31-hour mark
into the run, the water/silver m xture had a

I eparftlesivéng betwerlh GibbutdR006 ticlometdisrataiouti® 0eF sicrdrist@s in
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gra urt e | nstantaneous
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pomreﬂwaﬂgmheﬁﬁt% TEf Rl t@genehwtlg@res 1-6) r&faﬁtéﬁﬁ&athﬁé & about

97 d
TG T Se et v na gt BT I TR S0
v 0 Istlhayah‘tlhllynﬁstaiatyaromas Tradt dnmfﬂEM oaks loperfated 4t abouie100°C and at a

%r%\/ey of aﬁgg&ﬁﬂo’at&?éééko gt%?%m!cr‘@@%r?ﬁ ¥er¥e9£tg$ 5%%9\% in

X Ccor
S| F‘g@resﬂrq Wateod 7psTh@}@rFeme¢ﬁt E&i?wearu@ho\s mrf@save@sa particle
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af mer SAP[ mede-nif)generah asa T EM P’QW{JFO@GP%@%'WS[@Z@P show
PHY2hieeddm m@mfﬂﬁlm&%]/erﬂéﬁm%@%mgﬂs n@ﬁor’ﬁét@rs or less,

e borSe el gt P OB b2 s e

absbevpt in Figusg ed indisates that the particles are primarily metallic silver, are
multiply 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 metallic
contaminants at all (e.g., Au, Pt, etc) in the silver. 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 particles.

[149] Figure 8 shows an electron 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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(FAAS), inductively coupled plasma (I1CP), atomc
em ssi on spectroscopy (AES) or other techni ques known

wo eoosetiof ordinary skill in the art to be senBCT/USEOS/047699

silver inthe appropriate concentration range. If the
particles of the silver conposition are small and
uniformy sized (for exanple, 0.01 mcroneters or
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tenperature W e the
t h¥@® G@‘?ﬂ i 2 fippiing W@@Q@Fwwnﬁ\eﬁt‘é@[ﬂ%t%‘?f@@%asl%‘{d%\ghwh

anyodd by gﬁbjé’éfédtjt% ><|5ruy Bmv&ra cﬁﬁbaﬁl?/ B YiREWRIcE FBiire Xas
ver arti c

e
the s
abQBF%‘{ P p@@tﬂ%&’@éﬁ i ‘F ?;AﬁﬁaSt&rS%Eaﬁﬂ”\‘?éﬁ't@H?“ Wedns
t 0 wﬁ’ﬁdnhgélientb loae end sfehe pm;ﬁleﬂib sbéettab&nsbh} sad nlﬁﬁogéﬂld&ﬁausted
§ﬁ'§‘£}$ dh%dosn r—? grhc}émoafrth Sﬁgn g lsaetﬁt b sembé/ar h%qargeeratélre of the
t hepmqerqug ridimot exoeed albaudi 5180& in msdar temaiptad) theirttégrity of all
apRERPSHERIEN Hel dibdrAfitd ik BRI ufficient amount of dried powder (i.e.,

made from the 200ppm solution) was then available for x-ray diffraction analysis.

[151] The generated x-ray diffraction patterns clearly show the presence of at least
four separate species. In this regard, it is clear that a set of silver carbonate peaks
occur around 18-22 degrees. These peaks are most likely due to the drying
procedure. In this regard, CO, in air was most likely present even though attempts
were made to create a nitrogen blanket over the 200ppm solution during the drying
procedure. Moreover, a set of peaks occur around 33 degrees. However, each of
these peaks could be atfributable to silver oxide (AgO), silver carbonate (Ag.CO3),
and/or silver oxide (Ag>0). Thus, which species is present is not completely clear.
Further, a strong silver metal peak occurs at about 38 degrees. This strong peak can
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[133] 6. When reporting results, one nust take into
account all dilutions during preparation, including

wo b@eh%1di | uti on caused by addition of the nitPCT/USZOS047699

[134] The silver concentration of the silver/water
conpositions of the present invention corresponding to
the data in Figures 31, 32, 33, etc., was determ ned
usipB@eén iNesalsh of the sreay Adastionatta®e. Risomited, abserepttham small

A@\@Ir g{?\é? @%@Lﬂ%%sﬁ ﬁgr%\ﬁggugg gg de Qé ' yétgl c%rrthc?r agstrong silver
t hexide ¢sg)ureak desrs arloelmbl Sbdegeees| m:&smbmatum:wm @relatiggy strong
Th %HP ]plfﬂJana% %}5 c6, :}?e'abléé waf Ot %mﬁ%%&e&‘%laﬂh% sﬁ\f& %xme (AgO)

I cren stemw t Uni ver sal
newgak Q@resamﬂséﬁ opg 9fﬁh%te§awbwhe@ﬁs efp%&@rroe%t dyhat *?w@af from
burggdwi Bladihdes dffbe%tlém@dtéTEhd EdHapiivig BrRCRARAD ¥xibiihg

ahzﬁii’f{:%aasst%@tﬁgse@%t G MRS Hpes: g"ﬁlﬁ%'agecﬁ%ﬁ@t g inventive
S p%ﬂ\tdrmﬁr ebmpesiisuns @scdrdieg @rthelplesatt idvieglitin. attis podsiste that a
Zc%B\?:in%g?ryc%\{(%ﬁg X trQseHiS Mégto ?nen%l hn"ﬁ%é‘e@&ﬂ& %%HJ@H@; a%ﬁording to

ource,
dettles:pr@sentmveiehmne i isi noted that mmra’mffre@tog PR wetegvelahle for

I AR
| nt ?/"gﬁ p“déé?sfl 9 d\é\AST gﬁst%@'alb %ﬁg}gﬁ%ﬁ sample of Ag4Os

norwasa:lohynar@aitya]btam@ g qjliﬁﬁ sind DEA ahzﬂysm@f@uch pewider was
gJe%%r%?edan ?rﬁfl@i&f FlF\;/Bé '&%rr@%ﬁﬂﬁ‘gﬁré’TGRQnﬂ?Q§and aDTA

rometr in order to determ ne fo
of aspbsEreRRPoliTRY dblmstsar e ne Becurymipl igyra A3 fhet #hgdotherm

:nlg ?Q'Pﬁ%" Bfistb 'a%u’iau g e, eprisSdralofems biky esrrdsPpndsttb atweiight loss
Wi BR TR £ b ol ERs R el Mssyiar et

Si | seeesddnb o AgJOi&ie(:dkg@smgA& AgENt A eeredd abry\sgosg éndetherm is
( I I% OXi ‘j i a
G Db o o] DA IR RUSAER AR oo o
P_r onpeimentslipoirts gorfegpendrio fg-feqowosing Matgent i ve
silver conposition were evaporated to dryness on a
Si | 1SR Figud 30 shéves @i SEWphetomiciayngydr ai buew. silfdrelacesdeprr to
Wasbe?nrg;adls\éé ?ndthg)fnrocess according to the present invention. An EDS elemental
analysis was performed upon the portions of the electrode labeled as 1, 2 and 3.
These three separate analyses appear in Figures 11, 12 and 13, respectively. These

analyses showed essentially pure silver being present.

[154] Figure 14 shows an SEM photomicrograph 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 tip 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 silver.

[155] Comparison of Silver Particles From Commercially Available Colloidal Silvers
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TOF-SIM5, and is denoted as the sanple. A reference
silver (Il) oxide (AgO material was anal yzed by

wo@b@siongia few particles of the reference powlRCT/@S2005/047699

received fromthe vendor on a silicon substrate, and
Is denoted as the reference. [142] The Ti me-of - Flight
Secondary lon Mass Spectrometry technique (TOF- SI M)
i s [156]s Exhnastfotthe umarmmopthe dﬁéreheé&mbénmgwaacé@g obua@gmh e

aneR o R chder S be R 3 e AR Blb T A kPR3 o known
t heoliigat ala@rsocmfferhecesarmme @hysical properties wérefexagmed nigsres 18a
SP&Rd 'i@cgér@mgM IHYtSniBfd a)ﬂvé ?@llvér Ghitle Wﬁich%oﬁégﬁoﬁ&&sﬂver
sensitive eri vi s In |on roma
exPatitles nadppolai %9318@169 obtainghiray GenetghNutfiers Eemen e 285dand
0- #ndWrCih eHEh 8kSthlale Ia@mmgq@dl ChiRficy Sikee DTeQ?y §hb{§9ment (25

| e (ReherBdRpags tnd e TS e SRR sy garices

Cawaioh eornéspanditota $acoad c@lnudarfsuvdwnapmrnam mat'l@tplace as

?J) ’th' g‘ﬂ?slh %aaé?,qaiog%reaﬁﬁm %N&om% o(?rado ts, fof gl,Vﬁr particles

cal | i's was'carri
st alhtﬁblcqrreﬂpgm m@w e@lt@idat Silger knowalint the nrketlaad] asG/Itamm

Re%rl&%n&oﬁlﬂér méﬁde\ﬁ%dllgﬂal'mﬁe?alw p@mow%%g&gg'l is an

ence materi al rod

[ e§¥f‘é Y Forapgyisoy EMﬁ@éonwe%r@Pfan %"\é@'m@ﬁ"’l’e@ﬁmb’t}tﬂ’ﬁ silver/water

sp ﬁ?ﬁ)érlﬁti&e %hrﬂb@éihdnb gaw@@wm@wfzonarﬁcewm1 mﬁ&dffﬂﬁﬂhé $hree
Sllver

N nt
e KRR eSE odBehl wER ehoates e Plare g BiGgraanic,
datiacusagtjalsivet Bdear differeaces(ih pjrticls sizbe amd/ shapge a@dvidieht faom

st ﬂwteFeBIf\ot&h%r %Hsp\‘ng_ltﬂtpsr %ﬁ/ﬂ'@ 24 tﬁépg a ghgggﬁ sqgc{upa? and

ex ﬁ@tamttal ehayricd! difarenres bﬁt\gmdlfqué ﬁsliouqal sitvershwhich may aSSIst in

r ef)éi’flﬁf)}(‘e&i)@ﬂﬂﬁ'tﬁe 8|ﬂgrﬁﬁ<'5é%q|n biBlobiR8 e'ﬁ‘fc@&“ﬂétwéﬂ@h@re%ré\(ﬁ)cts of
ﬁlB_‘r”%g]zaelt1f=}/%ﬁ;ecause metallic Silver i's domnant in

HSMIBY- appreci ated that as the average
partlcle size in the sanple is decreased the ratio of

Si [W'érSW%CER©$69PM>@WWTER|ME@'\U%rease as nore
silver oxide will be present. [145]

S| AESMORRANLSDEC TEDSTHPY ON ANALYSI S [146] It is
i kely that the unusual effectiveness of the

si t1‘5ﬂW&WkSénéNs%Wé 4i0E A A THkILRBIRAE p&dImES b REMER
the rel ation | be tween.the surface gro perties/inner

hi
pr BPFEH PTRRY-( ”{j ' ey tirat aprioashes Huisgdiesed Kad8/ or
t hepestrametdisswere lpatfwrtmedofl‘hé Feason ﬂov&ﬁllzmgmmtdnm%onance

gﬂgﬁﬁé? E%‘{cg@&%@ Wag% be||efttﬁa“=t d%‘r'eren oggsn(%ﬁgfoF 5n(%pl%udes) g}e
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. Further, 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 (Uim, Germany) 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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average particle size, the greater the surface area
and the greater the contribution of the particular

wambacdithem stry. However, if the particles BECEUS2005/047699

excessively small there can be a |l oss of stability

and/or other interactions that nmay negatively affect

the product. The silver/water conpositions of the

[ nstmtudnnmi | THe G R wae batéret bearbathl 329 wineyuabers. A droplet
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an Hg %rﬁem5? ﬁe ;lqﬁver r%%%nu%%o g??@?% m@grqwgghder/ggter

par et conp
andorppesiiog. 6‘vﬁWénor@|vp@med teafitareiR avgrn@qurmaw@@me(q Calloidal

(SC Wré\g (EhERk( b%@lo%lg&éﬁé&p@ hs BfdrdaR). dd:l%&redlﬁé?{enc-ggm% shown

e., ransn133|on ectron CTOSCO es)

Thes
an&pipepe fe difserd spaglgs+ Ber AMale: Be m'waw %Yﬁtcawg p‘?ﬂdﬁ(% Pe
SI z«@vaUerwbumm 3I5be 1ica gethede skeBDwaar/ wiiomeaset solutions

PSR RO VBl AL GRSt D0 o
p ashmw: tlesr difteleds 1betwebm the seopsh@omediffaggtesnenaise berseen in
I
0 Ml g 09 =BG AR 88 s e
ph@a@mlerrtbgcvmphwdmamn eppgrss 8 toedh bedifgrent behayiges of the
Si |sWéFl(N‘é@? €5m§d%méﬁ§ biith®Pest ﬂv@ﬁtudﬁrrﬁa%ﬁ Fir ekéﬁ'iﬁgtlhﬂ?}énce or at

Fi gures how vari ous TEM phot'om cro g

Si | %}h%%mxe!a@stwa‘@awféwaﬂ ?@“R%'f'f’%fe!ﬂ“é%&w‘ Oher samples
I nwRBétigated. wherei n these photom crographs were

generated by a different technique. In particular, the

Si b8y /Avg%t:&{d s%@&ménhéd &ae&wgé gdraeated ﬁ&ﬁ %tdnﬁéﬂé/rﬁ @béc@r"é/?raphlc

vvere pl aced onto C-film and exam ned a cryo-T

(i Sestemg V¥ile ther eibeTEIANEFaiee haeeereRe ty&%%ft% of Bearp Sifigrent
Fi guigsstlongly,sugdests theimeha dpebtrédcomoditd 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 spectra 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 laser
source for the Raman was 514.5 nm with about 11.5 m\W. Additional information
regarding the spectra can be found on each of the Figures 23a, 23b and 23c. The
labeling of the samples on these Figures is consistent with the text above. Both sets
of Raman spectroscopy data strongly suggest that different molecular movement
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-1000C. The silver/water conposition of the present
i nvention was therefore substantially instantly

wo e@s®m11The cryo- TEM was operated at about - 1PODCSZNHEH047699

at a power |evel of approxinmtely 10CkV, and
phot om crographs generated are shown in Figures 7a,
7b, and 7c. These Figures 7a-7c clearly show that the
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vvh Bainnmalligheeyiutior gtatings wére fitepipaiie masoshednietersophie path which

f-th
OF S APORRELLERG e B 0500 By BRI B LT 20 socons
di frtegietiandimesatere isedt Haawlef fluishwas Radeddeloqpathe lasis én 4 PO

t h%e&l{e?S Both léééVse\Héré Q8ed tEWw%sﬁb%i@re%M%% Béncfsh\ﬁhn%rtﬁé foRhEr

of | east one silver oxide Specl es.
s uéﬂSéwa% H'%%U%eﬁt‘f%P?}ﬁ'emeaﬁpeﬂmple ﬁéwa%@bout 25ml.

gi mm@m@mad@wh&p@mmenmfesé Phée ﬁlt}ﬁ?%rdbjt'éﬁ t itioned
a Qccurri ver particles rin e a
PPt roniadi i SreTigds biime 88%%551%’25@%3?“% Bpter
as menisdesnt Imxwamoremaasunen@ts:wédeon@bml withi ther 80x ipmoaisicreldndy

ot F%méﬁ%p t4‘r“n'*? rn% tqng §%@P@%§%@n@éstl gtr o“:ﬁ' dﬂhe saﬂ% Spfatlal

on usi ng ques
d| velhma) @O(Pe@%\@mr acn@s@cmarW Wr@mch\mya&y e@ust@dwfob@@mndens to

I S nfeidd 89 m@@mgérngs@m oS afitdst Wﬂeﬁ%eﬂ%e%ﬂéét%qgr

OSItlons of intere Thus, great care was taken
n@’@ﬁ@’?*&f ForgPasiianspiens b eﬁfj"tﬂr}‘{égté’“r'%gﬂﬂ"‘f"s'” Fiopespg4a. Figure 24b
Flh ghdves the Raheinspebiea éfelrge Uﬁfﬁl@ﬁt petal\Ratet étﬂutlons made according to
character zat on n t ) X-T _
i Pk AR, PR L cotphiste Bt Bam RS Rt s gt 2
f uctrnesponidsto restOpameinc/water solution; and Plot 3 corresponds to an 11ppm
copper/water 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 silver/water
compositions of the present invention when compared to other colloidal silvers or
other waters. All sets of Raman spectroscopy 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 silver/water
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t he existence of oxide phase(s). In particular, Figure
42 shows four x-ray diffraction patterns taken from

wo oaoe/0ditif erent | ocations on a dried 200 ppm PCT/US2005/047699

silver/water conposition nmade according to the present
i nvention. Moreover, superinposed on the four x-ray
diffraction patterns are four reference diffraction
Pabin@bsitorafacsqeiag estheblesenitimantiqn Rurtaéd, vigferemedsdh Ratrian
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during the drying procedure Moreover, a set of peaks

05y 4B R D A B B PO
c ashibe ammal&/ﬂggm))urce%hdYhQrM%\r’i’rWe Therpiinal paty 20he speriwmeter
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Further, a strong si'lver netal occurs at ~about

38
detfe ceater Phihe §amreiﬁgub%t§§ Safsls BeBAaTan wag myed dpdling and

X craamn?htrfié‘ E@etibd Bnd phylsREMSsettiry themnditethe d‘IUOWMIdertvhmtn the
si |l ver oxide SO _0OCcurs .ar

d é‘ﬁl[ra@*sclosgg sla‘np uchn}pgflA%Qt s'?&%r?é'tpé'% ]N@&measured an8 cP splayed 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 solution; and the lower amplitude curve
cotresponds to a 10ppm silver/water solution. The wavelength or frequency
positions of the peaks (i.e., the locations of the peaks and dips) are quite similar.
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oxi de (AgO peak occurs around 37 degrees, in
conbination with a relatively strong silver carbonate

wQ 2ga0ca)7 peak as well. It is further noted theeTUR®05/047699

silver oxide (AgO peak corresponds to one of the
tetragonal phases of silver oxide. Wat is clear from
reviewi ng the generated x-ray diffraction data and
comeay i Agdistissshamove hemit, sllvienga d¢ladilgertiorsse sifvet @stalss Ay atc.)
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cl @R&mpis afEvE B@tloq@écﬁéﬂg‘é @ahdtities LAY 4§0 Fn@ého@ﬂrams Whereas,
endot herm f or exi sts around 18

endBY kRS G z!i‘la%%‘?%t?r‘ &R saRagities Weﬁetg?f?' htwggedg?ﬁﬂﬁﬁ 0p grams.
t h@oT&Anply, mewsumnswguécmteétaaowf{hesgnc@mieommsadoo-soo meq/100

t pon 44
~ SETar e O PERACERao MR e T SMERGIR O BEStC Ruatber
as thaegreatarsthaabn&ﬁycﬁwrdhe:mateealpo)r&d:ewg caétims. i N wei ght .
These two experinmental points correspond to Ag20

dﬁmnp as@dngqethcal ﬁ@)c&ﬁlr@é to d[eﬂeﬁ’al}le ihgheorkidt REMWEBesan z&6ils are
phat o

Do PRI SR aREng it MR el G e g BEaigtoms were
[ nvemvtunted Inoparlﬁmﬁaremefmlnwlag sepalves wed@sprppart @nddtrefore

PRl IO e WGeFLeEOAS b abseg os 1, 2 and

ese thr ar at e anal yses appear In Fi gures

esyé%flngqnﬁ%faﬁtfﬂag ks artizeade FRae VAT SR tRTe ik
s hemsshainthSENIMeks otithndeonizgd apter tfretnbes passibef chiprine @chtamination

ST lpih o gﬁ%ga%g@enansﬂeersa PRSHSRAS (b (erBie B3 Recinitate (or

acco r resent
an ah«}eﬁréblv\mcr) defors e gilgp efﬁrtm egiesiats aonls desiralfiyeatiasle dntofinto

el efd kehiftel ABRY 85bliRSstrlicRRA. a'heseT\pfs‘ﬁ%d H’é@ar%%%r@ﬂ%n mixed with
anal yses_appear in Figures 15 and respecti vel

Fi @lﬁ'\éer pijra %\ﬂé‘%ﬁ%ﬁ:m‘ mﬂn%qwetﬁ&@?%?@ﬁawsmgewe%ng to the

el egpgcadeorkhw@tCEC PF 8adraEspective material. The resulting treated
materials were then again washed with deionized water to remove any unused silver
nitrate. The samples were dried overnight in an electric-resistance drying oven at
about 120°C. In particular, the washing procedure was as follows:

[169] About two grams of each kaolinite or zeolite sample was placed in a centrifuge
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 1000 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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35

magni fi cation (approxi mately 3500X). The portions 4
and 5 were al so exam ned by EDS el enental anal ysis and

woweee/0ad13p found to be substantially pure sil veeT/URH65947699

Conparison of Silver Particles From Commercially
Avai |l able Colloidal Silvers[156] In an effort to
understand the differences in performance (e.qg.,
bi m70]gDoed thefifitiat 2 gydm edimple hae béanedpproptiaelyagished) 38 adto

%%%‘5 ? % @nglnt]iel Qd?ltan‘rf}ff?;c%ﬂ n:ﬁl%r%ﬂrﬁtteo wl:g] (PIYM&?L? %ld Im(?o %al

vers roper
ex alﬁ?waomﬁgmndgecﬂ&en@tﬂwalﬁsm mr@uiaEMbph’rdl Qﬁmremeg>f sifyas

of niralewRds lﬁt?d'o‘hbéd ﬁ& ’M@ k&&lnﬁ@ﬁwfxﬁﬁ@ Qﬁkﬂaﬂo‘&t § bk ﬁ?&l’ms of Ar%Noa was
es in afirs oi dal silver obtal ned

|
GeH‘éTPg cefife eEreite e@H? éf‘\ ifwazwker SPRIMRARfRA arﬁownﬁeof silver
rrahinetep/l/aé addés tG&@cH_luﬂél déncmbh Waféakma&Heweﬁd&l RLfAtNe tube, the

ﬁﬂ%‘ﬁot oﬁf elﬁoagqg%hgg Bevrist % Raker fggerlfoﬁt:%tzgl epcpthereafter

cowré@‘pMOI abcait 3@ mdnutbscd bbait dado BPIMY diquldneasrthémdédasted.
rmﬁ'ﬁlgﬁmc@&lﬁe %fsado% éﬂ%ﬂ'ﬁtgat adhg 581 nlg%)c?wgt \Nﬂ é%%mg oﬁ a wrist

ot om crogra of
co Pfﬁ%@b Gﬁrdnftuema, 3ridi degantisp |"‘(§’§ d%neatﬂdlfve?r totahofthreedimene After the

Ml i a@esua& n\iﬂatté‘m!rﬁdl)%&lm Srogédh%sg%ﬂ' b“eeﬁqgﬁﬁl%%q the samples
Col | oi l\gctn pm ioorganic). Fig 2 1
an6\Fe| F'i“g\f 6%5\5@ Wf"%EI\)Ftt?rﬂﬂdd%‘ﬁCS? B %’}bﬁ'“@f““ﬂ ANeCp) crucible
paetd dieeisovBmiin bum)oat 130@3 /N\%{S@éctmdg‘i/%@kta%e? ﬁéé”f@c?ﬁlhtalc@ N$he
I "), an romthe
{ OBt el er et el e i Sizee by SEw
" Ghitomic®igrapbs add)SEMrEDS BiAXY) geahinigues. dFigwes $4aarabyBiveshow
O aefa gHoldh&rs Q%Bﬁs 6f'?hé)l@§o‘ilhlfel s%n‘@ge%%ad%"%agrhig ?&te@ﬁrﬁ“es

evi dent from1hese ](o tom crog )
t heisgusgpdabayp bipgel)). | It isiclegetrem esa Rbtprmiceasranis tfaqﬁé“m ‘begk-like

di bf ‘@hﬁﬂ-ﬂil@éi’ sbe&twee of e kbemped (e@'lé&kﬁ&'&@f éﬁé:%l%é% ‘gﬁ%rﬁf‘ed

art al ni.n di
bi 81 @é itY Flobte 43&@%%@%%“?#‘@ ERFAtIPRR ARa Reepocated
SI arioLiad thgéeﬂgea’l ofalh'&ad:l‘aysmegenalﬁ 16%hrlﬁﬂ€€rlﬁ@$@aig%me type of silver
T 8 . CT COPY .
R et ke ot s gy B o s o these
pePWQﬁ@WE@Q@PhRMﬁ tb@e@timﬁs X’bmd “YAareustreserddtive of various other
angoyi- ||I€éa%trl§f9t5}59ﬁ1qn§§arﬁﬂe)t A fnﬂirbes%wﬁgjr?{%Dﬁx anaIyS|s of

spectroneters wer e er orne e reason
Rathg$aBREs %@%'&ﬁwr%ﬁﬁ@ﬁééﬂﬁ%@@b\ﬂll Weisse Bealyses p@arly

t héﬁomﬂthé bRIsede df@dﬂﬁndnaaﬁu grcoarmi wdunies exgabieM kbt k@bin® as
be not,i cea fferent colloidal silvers

anﬁl %%merté’tamwa tzwggegnng the presence of rutile). Very small peaks of silver

can also be seen, which correspond to BEC numbers for kaolin being relatively low at
2-5,

[171] Figure 46 shows an SEM photomicrograph corresponding to zeolites
processed according to iche 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 photomicrograph (see, for example, the portion “A”
in Figure 46). This “glowing” suggests that there has been a substantial even
distribution of silver in and throughout the zeolite structures. In this regard, if there
were bright spots of silver metal by itself glowing brightly, then the silver would not
have been incorporated into/onto the zeolite. Figure 47 is an EDS (EDAX) analysis
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silver/water conpositions of the present invention, as
wel | as conpared to "pure" or deionized water.

woobloer117 t hese di fferent observed nodes of vi PEBUSIING/047699

in the water nolecules may help to better define the
col l oi dal systens and to explain the differing

bi ol ogi cal efficacy in different silver-based

pr efthetsam p[e1£|6§vn imFlgu rbi46 s g siet relafiveRaingin am pidede mesks pfy

?E? %lr&nrﬁ% &ili lcon age Bre %\t b?ﬁgﬁ emgg e\flﬁ ﬁr? ﬁ%@(@ o? glR/g?(%kEgéégnt ie.,
Thén scpwrsm tnéh@Ag beakisrie thedpolinite sgoven INiFigiesstge-45b). These
| MBS sul&&rb?ea@\@brljegpgﬂcﬁg tr%nmbéhtgﬁgét@rt ARy $f'tlﬁ@ze{bﬁfe to capture

spect ru , three separate

s e CHYRIATIRAISIFILIOhe P NI Ecﬁﬁ@a@eﬂ? s tbeHeer éft? kgplinites (i.e., a
ar auPeed) gt%?\/n\ﬂﬁ#%ﬂkémé%nd&,lﬁfom et of solution was
placedlnasrrall well in a petri dish and the

"}}Wzﬁ' on el SE! £y b'&ezzwm sm@d E6RAPOSPHORE
for t

e Raman was 532nmw th about 10MWN The confocal
detAAINSH BAEL M SHBTIi52d with the confocal vol unme
bei ng about 0.3 x 0.3 x 0.75 mcroneters
(appr3dxi mahePyrpdsexof E3ampl® pi coliters). [161] Figures
22a and 22b show the graphed results of data coll ected
f or[1 721] %E’@b@)‘bse Emﬁ.s@&amble isStapheAstises the bhtmisaibia) activignof the

cor R BRE tE R LT BIFSP Y RER Toar AR gooffbres rom the

( I -test orgeisppRaciul web!ilis. erma waseaqcmvelmhed/by pérforming wegtandard kill-

i e %3%&%?’*’%?2&?9’28???% 3 ?E%P‘%W Sl
Deﬂdem%ﬁéwfﬁ@'@@%m zed water. "
corresponded to GNC Liquid Colloidal Si I ver Dietary
Sugptsenent B( Matgjarnd MaBXELB82" corresponded to a 32ppm
i nventive silver/water conposition. "VW corresponded

t O vrd) arrélsno@hﬂsﬂh B t@ﬁtrsgamn@oﬁdmamg eﬁd’d)dp@ie@&ﬂom Bacillus subtilis

51 BT o5 B PP o Sl TSR b Bk b v
d| fdcalitienal ssenmmnes entfeacerserd inghesjertseerp mddext y’lamsr\mre tharygsted
d R '
et Sl el YIRS Ch B Ml Bosed (B bugelons and
di freewsprosiens iFweatehdihe fipalyashives i 7%@5@%@1 30yeiRdigichpwe the
beI &%@’ ré&gnjoé Smé@leﬁagvegmr%' PR s&*ésfv@érs ﬂé‘s@é‘rpéﬁ*@é&\@%téme

e differences can %51
ben%”??@"?ﬂa@iéé resnsd <areo<é>0f19°éw%9rbwet%8‘a'fta E’rﬂf%en e
bound by any particular theory or expl anation,
appieutsalizes. The Nghiraliner roikttfecgonpiste) @hb&/?%r@ve@@@ﬁébram of

S' l o?}rs/o}’ﬁ%& s, G?ﬁnﬂ%%'ldé,l@ (Iﬁnar%f ofts?&urﬁ 1s8% 8 HaphM¥RAL kPMaldehyde
condensate) 1n?00 lecithin, 1°%%egt%ne oandao 1% Cystine. This solution was

intended to neutralize any chemicals so they would not affect subsequent growth of

the bacteria.

[177] Kill-time Procedure;

[178] a) A 9.9 ml 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.

37



10

15

20

| east help to explain, the efficacy of such
conpositions relative to the other sanples

wo pvwedt4igat ed. [ 162] A second set of Ranman dat BCWES2005/047699

generated froma different spectrographs system Wile
the nunbers generated between the two sets of data are
di fferent (which strongly suggests that Raman

spepirejoisic opyo. el at alifudt ofwed @sinfestaft (fnUQrﬁii/é B pp rfn die composition, in

ZPZ‘%h&@% o R pobt!E» Rk Bt et e i lutee i

ySiwaterbatief t he present invention when conpared to
ot her colloidal silvers or other waters. In this set

of [Raoec) spesd rrmsqapy%masmr mﬂw&organrs@f/dnﬁmb%tem sB&sERion
m C S e S r obl al ne
o1 WA EARGRARE HBE Rontd e HARRUGT NPTl B s vk rised

Wasth@@hlﬂbzlkfed at four different wavenunbers, nanely,
1600, 2500, 3400 and 4400 1/cm The |aser source for

t hfe[wtqman Weer tvh4nib, th\érhwnhhzeal%?sﬂen&l%n @gﬁ‘é\?naﬁﬁglld’té@n@b Hn
|n @[gﬁ [ spectra can be found on eac
&P%glr%ﬁgggoquu gégggnd 23c. The | abeling of the

|.es on_these Fi gur es Is consistent with the text
abo 821 ot AN BYEPYOT KakiE Araspisms ineslienisd dilbtien tybesomas gssayed
sugigesémbraat fitkafidre OBB tmI AR URENEHE pféﬂa‘dﬂﬂ@ﬁﬁlf&éﬂesﬂ% rWéﬁ'uBr’aﬂes

the t be contributin

or e e &L RN RO By el meoved inarepeites.
of Theerlates were/ ingitbated @0 AFPESbt 200ms according to the
present invention. [163] Athird set of Raman data was
ger[ess;ltf)ed Tisd M@nisertohtdichigitnt dagh @itdr 38 loolintEE afeiRl SR Wions

Rﬁngn M cro-spectrograph. This system was

con |gure| ermt measurenents both above and
imersed wwthin the sanple. The setup was designed to
inv[é%"l]i%%f—r@'ﬁa 100x to 1000x | arger sanple vol ume than
that described in the first set of neasurenents. The
r ef[1&¢ta) onTitere pighe test suspemsiqnh werd donpeitazicbylerfoivhing membrane

M GIRHIER BEs)8 Sf éé|éc2e%d1 Y ﬁifgi&#'cftd?ﬂfe t@st%@%én'é’(“ﬁsc%n@sé"m er

i nmrersion of a

vl A n8MeorzhirdRee Bpcrnes By HaieyRiafifies s
werneuiiaiger ancheméofstisinfgctant mith t1D0 mh ef HOMBrAsihe titeBGRkairditg 100
A Qﬂ\’\@hls%%dd}%eé 950@16 'Célmlﬁ{lllg t@oezm F’S%\?Ilclﬁ%lqo ts%gd for 20

633nm_Hi gh resolution gratings

nmoBBYHES RERrdp agssy iby Wpﬁ&mhﬁaW|lt@ﬂoau$umwpllg@aﬂwniwemsles
scans from50 to 4000 wavenunbers (1/cnm). Ten to 20
sed®BTH C. Results

[188] Bacillus subtilis Titer:

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

[189] TNTC = too numerous to count
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integration tinmes were used. Sanple fluid was pl aced
below the lens in a 50n beaker. Both | asers were used

WO 0006/0vH31 | gat e resonance bands, while the forPeT/UBE®®047699

was primarily used to obtain Raman spectra. Sanple
si ze was about 25m . Measurenments nmade with the 5x dry
| ens were nmade with the objective positioned about 5nm
above the fl ui DildteniofBesubtiyasgore/disdfactemt almpabsianm .

baieeat h the paper mep|,geus. |ARAHSI ON 7BASUT eNeN{§|o° 1:1x10°

;ﬁﬁiﬁ made wi th the 2O Trmersion.Tens pasitioned gbout
nminto the sanple allow ng invéstigation of thé sane
spatial volurre. CCD detector a¥feisiti dNTGreas wéie
f hdi vi dual | y -adj ust ed f or eachiNTéns toTN&&I m ze 28gnal
intensity and signal -to-noi seTgggi 0S. ANFEpresentsgti ve
ctra for silver/ conpgsitions o he presgnt
[ ﬁsenti on is shown }Aﬁhlﬂl&gure g@i\& Fi gurfe26124b sho t he
Raman Spectra of thréNTEifferéN{Cnetal /{&% er sol dti ons
frade accor dTNECt o t héNp€esent BBventioni2Plot 1 -
correspondsTipca 13ppRrai | ver/ wat er sol ybion; Plot 2
corresponds to a 10ppm zi nc/water solution; and Plot 3
coﬂ?98k85'58§"P@”B!ﬁemﬂﬁmoélﬁbperlvvater sol ution. [164]
Wil e the nunbers generated between the three sets of
dattthNeutsalirationatontiok fdkedit (whi ch strongly suggest
that Raman spectroscopy data for water is a function
of tdap anabytDigabksiomst runent and setup of that
instrument), the data within these data sets

depRAP ReAR of #rRBkdf aRbwedh (iLRE BN S@3IP§IEEShcentration of 6.65x10°
'ver/water conpositions of th resent i nven

Sl nmp. ( € p! nt1on .
whEROED REFR I thepriginalsuseension; kasulalion v&P-8 nyof dipitsetant with 100
Waine losthisAubpei@ion pedduBedaminfinehEsrEandhy/oféadsx1Stshorag b¥r ml in
suggest tﬂgt di fferent nol ecul ar novenent and bonds
exi'St2SKAY WPH t hese difference sanpl es which nmay be
contributin or at | east evidencin he

to ( g) t .
of F1561 RoviBIohe s ossduirsr Qg bPE EyBRInE (gisand Percent Kil
ac geK)diali@s tdbd LfcuMied emby biRViet e tdoil bdI&L.,Values were

e AT PR 57 Do PO, Ch o oo S8 a1 B o4 (geh * 00 Where 5=
SuggeshBatposs bigasisais faf @ spetificdirfecartd $@n ewsinitigl XoB8¢entration of

é)l\/loyarﬁllsﬁglfag{rﬁg@ggw [164] Further analysis of the

water m xtures were perforned by UV-Vis

spectroscopy._UV-Vis C was utjl| in
addition to RHM&n spei‘&geé&géﬂ% sear c%
.8

addi ti onal d'bm“iirpgui shi ng Orgg)%es and/ or a udes of
vi bration i br-¥ 0.205 376

2 hr 0.634 76.8

4 hr 1.928 98.8

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

appreciable killing.

[196] The disinfectant preparation tested here displayed good sporicidal activity
against B. subtilis spores. B. sublilis 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

surrogate for Bacillus anthracis, the anthrax bacterium. Therefore, these resuits are
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different part of the spectrum A single W-Vis
spectroneter was utilized to collect the data. In this

WO e@andiiiener gy absorption spectra were obtai nedT/UStoNg047699

UV-Vis m crospec- photonetry. This information was
acqui red usi ng dual beam scanni ng nonochronet er
systens capabl e of scanning the wavel ength range of

abeplicd9e tonamttirax. atie ekpetid@hat MBngdhexpbBlre/We uld petit i satitdhal
th%hngvas used to collect absorption spectra was a
Jasco 'Ms5V350. The instrunment was set up to support

nmeasur e OW concentrati on sarrpl es usli ng
s O e o A AT e L e B
over the GOMPOSIIORIANYIHPPRIBIEVER afg1.6% M,(3 qUMIPOSITION

mul tipli AGAINIQ? éféyg §§p8§%@ot o Di ode detector with

the foll ow ng opera ameters a bandw dth
collectio 2nm _a resol ution of 0.5nm and a water
bak'dfl ne g‘a%@ GRHEXMR'® act ed from the gener at ed
spectra. In thls regard, the UV-Vis signature for pure
wal189] Tesspuspeserof thie gxdmmeristth degensrade the appmicrotial @otivity of two

t OSI%Q%é@arc%n{pﬁﬁﬁ&%e&tt@ ﬂ)r¥§er§ ﬂﬁgﬁtfdﬂl on%a%}ﬁg%r%%séd?és from
%esn ver/water m xture. [165] @gs en

QFIBRI BRalius guRtiNsHI ¥ 'Serf?érag«}orgra@h By pRffasmipgatpndard
as kltlhmemsbfnﬁmslr@rtesf@)bem &ras tsﬁ@tfllstéhﬁoéﬁ%mew-&i ePelatlve to
ath o onet er set
ol il el BEoRIRG Fer e ke kb B St ialet e
t omr@gng hifeat ehltyelrogeh pelmxideaMpd 2 oo dheedritiescrolSaypbeerties of
PLERBE Slrha e oMt Befdkidais el S oFGRALIGE hOSver
hofafarositions, iofnthta r@éesreuﬂ inyensing w&@wygm@n eesiphes mgmﬂcant

Da&rﬂmﬂb%@nﬁt prﬁ@é’tté@i‘@s%ﬂfr ied 12 derily DRORY @dwA Dy %Q%PJSQ %F‘ Gﬁ"ler
uni ts@&% Beer - Lanb t% s Law) "versus wavel en

f r BERAR P 2YRES- b‘PY"ﬁ‘éEfr a.hf/?r@ia@h%r%@% Wecéﬁa'?'ﬁé‘g waW@e

Cobacﬂaermmil W@lstaod tehBaricimy SPGoF the st \particles ®afie ity enzymatic
19&%&04}180% 8b was the silver concentration of

ver in eac %eﬁ'eoemd( 5188, OC%BU fically, the

her aml i ude curve in each of Figures 48a and 48b
P@spon tefiaband MeepPHS er / wat er sol ution; and the
Iovver anplitude curve corresponds to a 10ppm
si 1208r 7-wai est Qiganign. dntestiiuspersiasl eontpitingendospeaefioy Bacillus

POS AL ﬂ@T@(ﬁ‘ # 1R 50eRKS prlebared ifroﬁ'nhéecdltgFeag{rb\Qﬂ %a Nutﬁé?l?A%ar to

peaks and P %q are quite simlar.[1 i scusse
S

ab\W@h REg! té?% rwefécrn bageers were gddeq. difates wers fgrvested with

mestatile wafg-and ehaos)oofaanmeka@ pamurbvlrémltéd c’ﬁntrﬁlﬂ‘d%ﬂgné)énd
t ween

ariSFdiPonT o oS Bart RS (GHRSRETgR i to ensure

actheaglerthef pll segatative batterid.dtheesparep mere 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-formaldehyde condensate), 1.7%
lecithin, 1% Peptone, and 0.1% Cystine. This solution was intended to neutralize any
chemicals so they would not affect subsequent growth of the bacteria.

[203] 3. Kill-time Procedure:
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silver ions into or onto clays, mcas, or zeolites, is
to provide an ionic species of silver in a soluble

wat@be7ant i ntroduce said species into a clay BCT/US2005/047699

zeolite conposition or mxture. The concept of
exchangi ng, for exanple, a silver ion for another
positively charged ion is sonetinmes referred to as

" BE[204]oa) " GECO nfl ah@ ot ogaeh bbihk disméactanén(thvaative colladali sivsr

f or ' ' i f ini

|2, SRR ok o B GRS 30081 0 g cona
ar e 1R ARUsiNES 2RG T & Y ed-birsestaded iy stedlp 28imm &< SAmine tubar Ehe

i N {UpBs WarRaRuMbraledin Gi208C watr BatiEq/ 1 00 grans).
Montnorillonite clays, for exanple, have cation

exchanog C a :
UnPLget) - ZBRFI L erah R et ndSRlich i Mo et grganiem
of 84SpeRden FNfrzaic-neqs/ 100 grans. For exanple, a well
known zeolite known as "Linde 4A zeolite" is 400-500
meql206]0€) gA&MB mirgB0intis, 1BEC lor, 4 BEG hmuartied hr, e gksfer al |

t he hi & I

abi Tor oo P en Sy e 10 61 B St mi o
Ex peeytiaiizar alheghlpr walknixed therakghlsr mi ne whet her or not
kaolinites or zeolites are capable of beconm ng a

si | [2eT] d)or Alieheo niiettad nedtalized(ssippentioh deas iseedily devtyd 1:10, in
S%/S%@gﬁalo Psa(ﬁgé‘g&lﬁﬁo‘ﬁcbséﬁ particul ar, the foll ow ng

ste were used to prepare and therefore anal yze

si | -cl ay, sa es,. as well as silver-zealite

sani??@s?c) [ %B%r‘%hef K MEPig oraagisis I soJerted itfon fupsg ves assaved
z eoby membrand diltdfiomelnermiaiguotenereilatat inwaslivatd. The membranes
ti ' Wo]all 0ssi bl hl.ori ne
co gtﬁgrr?l%atgp ?‘gﬁ’lt@/ﬁiﬁ%ﬁq?ndgkgﬁsé%'uesggggﬁ%e%n&é? ané?lﬁmba Agarplates.
st aflig platemess inebatedeat §7°C for 24T i ons) to precipitate
(or undesirably react) before the silver starting

mat podlal) s Tbehdmbesif calbhiys @t ésmbiltent=a/donhted bhe log reductions
kaoéd'nngftgd and/or zeolite structures. These washed
material s were then mixed with a silver nitrate

(Ag ), solutign in appropriate concentrations

cor pﬁbndpﬂ@"‘fq% the expected or known "CEC' of each
respective_material. The resulting treated materials
ver@1tlRen Atrir af tha dark suspeRYiongavass ForarHtembeperfosming membprane

anyfilkiaten s Sjislor 8éledlbd 1:ab GilutibREorRER R IshEHsPnd i BSlS.
overnight in an electric-resistance drying oven at

b 00¢. i cul ar, '
2o 5 oKk RalR8 dofib le pel B AR LS ol 8y of
zeolqutrelizenapd & miabdipinteetent With 190¢w rof tef Lt dilutles of the titer. This
Dei grodcd ap86ter 00tsu 1 AER tRAIES whish W Snaich B &tRirded minutes

water m xture was
prior to c)igllutlng 1:10. Both tubes were assayed by membrane filtration using duplicate

1 ml samples. All results are shown in Tables 1a and 1b.
[213] C. Results

[214] Titer of Bacillus subtfilis Spores:
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then agitated on a wist shaker for about 40 m nutes.
The m xture was then centrifuged for about 30 m nutes

wa@tooalbout7 1000 RPM  Excess |iquid was then decpat/@82005/047699

fromthe sanple tube. The steps of addi ng dei oni zed
wat er, shaking, centrifugi ng, and decanting was
repeated for a total of three washes.[170] Once the
initial 2 gram sanple had been appropiutat el y washed,
so as to renove possi bl e chlpiiqe contram nat i©{ B
silver nitrate was introduced anto thgxed eaned®
kaolinite and zeolite materials. In pafticul ar, about
0.09 grans iJver nitrate i ntroguced into the
kaolinite m%{nﬁgréé and about ZK@@ ar ams%%()c AgI\I(Bvaas
i ntroduced t%CP'A&Seolite Linde 4A. In particular, the
measured anounts of silver niNf@te wer?® added #0 each
tu -anj hen added to fill the tube,
thzﬁm jﬁzreét%guatp(%;epﬁggo\é\%%'g{'ed on a wist shaker for
about 40 m nutes, and theregfter, centrifuged for
about 30 minutes at about 1089¥e&BM Li gui d was then
deca - This .orocedure of addi i ver nitrate,
ac e e SRR o SRl
centr|¥"ug| ng, —an eoqan(h 2\/\%3 re

Baxid t-hé’ﬂ%a' shit

t_ Sheat ed for a total
of three tiRes. '

eat
nd1dxiQer 15075t e

i nt r oduct®R procedures had be mpl -‘ng t e
sanpl es #ere renoved fromthe i f ube gd

pl aced iYit8"an al ufi num (Al 208) prdici bl and ed
overni ght,at about 1200C in an trigglc resigtance

heat ed qunace. The resul t ant k@ld nit 1§-_%Iv_er3§nd
zeolite/ g}l ver material re thgp char erized by
SEM phot om crographs an M ED354 EDAX) o4 echni ques.

Fi gures Ada and 44y show $EM photom crographs of the
kaol i nite sanpl es gyade acgordi ngito techni ques

di scusseglhmbove hepein. 1gp is clegar fromthese

phot om crographs tRat thep"book-bike" or "sheet-Iike"
structurghr of the kaolinites (e.g., layers of SiOQ2 and
Al23 identified & "X'" @and "Y'0in Figure 44a) show

cl a6 YNTBatioshlvefous & donge have been | ocated around
the "edges" of the clay materials. Clearly there has

be . i lver attachnment or exchange, as
SRR g

evi rrghter "page-like" portions of

t hese phot om crograph Nq(t . the p1or1 jons "X' and "Y"
are representative of L%%Y—%@ s ot heeXBook- | i ke"
structures in the sarrgl\g) Fi gures §l5a- 45b show EDS
(EDAX) anal ysis of th &ml es shéWf in Fi gures 45a
andR1abbNTEedpe ouingmlyto ke anal yses clearly show t he

presence of alum num and silicon, as would be expected
for kaolinite, as

Table 1b

Solution containing 10 ppm silver and 1.0% H,0,:
Dilution of B. subtilis spore/disinfectant suspension:
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wel | as sonme titanium (suggesting the presence of

rutile). Very small peaks of silver can al so be seen,
wowiosi7aer r espond to BEC nunbers for kaolin beP@myus2005/047699

relatively low at 2-5. [171] Figure 46 shows an SEM

phot om crograph corresponding to zeolites processed

according to the procedures di scussed above herein.

Due to theTimgher CHC numheéx of zepliteifiranel y;1xabout

500) the zeolite cubke-Iikeg0structiaf es i noFi gurel0d6

appear to be "glowi hg" in the photom crograph (see,

for exanpl & the portion "A" in FNGure IB]. Thi280

"gl owi ng" ®Hpgests that there hasCbeen aCsubstanti al

even distribution of silver in aldlthroiyhout t28é

zeolite structures. In this regard, if there were

bri ght spo{a of silver netal by INEelf §Nbwi ng254

brightly, Hen the silver woul d 1t_ hav$C een

i ncorporated into/onto the zeolitk Figle 47 i280an

EDS ( EDAX) ¢ gphal ysi sof the sanpl e gpown I TFi gur1<r31 46.

Again, relatively high anplitude peaks al uni ifim and

silicon are present, but extremelys hi ghﬂggaks q%‘

silver are present (i.e., in conparison (0 the Ag

peaks in thgr kaolinite shgyn i n fHpures gs5a-45b).

These very high silver peaks corrgspond to the nuch

greater ability of the zemite tyncapturg silver in

its structure (i.e., a high BEC) gelative to the

structure ohrthe kanl inités (i.e.5 a |low BEC) shown in

Fi gures 44a and 44BC [172] EVI DENCE OF EFFI CACY OF 22

PPM S| LVER COVPOSI TNON AGAT NST BATI LLUS SUBTI LIS [173]

A. Purpose of Exampfe [174] The purpose of this

exanpl e i 9o denostrate & he antd microbial activity

of the silver-based compodition & the present

i nventi on H bacter al endospored fromthe test

organi sm Baci |l lus Subtili ¥ This Qas acconplished by

pdetriiTig= tpogtumedrusdo keunit.t i me assay using a

suspension of B. subtilis endospores. Nornally,

bge20p MNeatrakizatiaspoites are resistant to killing. [175]

B. Material and Methods [176] Test Organism. A test

suspensi on contai ni ng grgREROr es i pgn Baci | | us

subtilis (ATTC #19659) was prepated froma culture

grown on nutrient agarp\ﬂ.e whi ch di ti onal

|
T

sporul ati on enhancenent 1 ngr edi Al were added. Plates
wer e harvest ed TNTC 184

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

[223] The data showed a viable B. subtilis spore concentration of 2.59x108 spores
per mi in the original suspension. inoculation of 9.9 ml of disinfectant with 100 X of

this suspension produced an initial concentration of 2.59x10° spores per ml in the
assay tube.

[224] Results from these procedures allowed log reductions (LR) and Percent Kill
(PK) values to be calculated. They are listed in the following table. Values were
computed using the formulae: LR = -Log(S/So) and PK = (1- (S/S0)) x 100; where.
S = concentration of organisms at a specific time; and So = the initial
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with sterile water and endospores were purified by
repeated centrifugati ons and resuspensions in water.

wadb@efors1at wash was in 70% et hanol for 30 ni n, PEDUS2005/047699

ensure the destruction of all vegetative bacteria. The
spores were resuspended in water containing 0.1% Tween
80 (brand of polysorbate surfactant) to prevent

cl vomientratidieoft drgdnisres at tmTélﬁerNG&hééiihieZ@Waifhdbl@hiﬁcant kill within

Cogﬁ/om]uiﬁo? ?&) I%ﬁgfé%\é{ré’a\eengffgr tE% |Sé SFT é)Pnr Sc% Praéxe osure
napitneh didenms pf atucaicdetty dghcondgniedtegliakle. 7Hetaferiet thiese data

10/‘!Np?a°ﬁ NRed fheGin eﬁor@jﬁégélgr?ﬁj L-H%'arsr ?Pés‘éfobﬁ V%mogneﬁoc%n the

i ntended to neut ra%l Zze an

af fogdedustiens\ipsvsing titedine pRE W@du iy the[Miritap statistical
Ki %bﬁﬁdré@aéﬁé@@ qHe '?@ress{oﬂag liatBhs ﬁo@uc%d Ndnd@hd tﬂﬁké%treéﬂjlreﬁ IH@effect

di si nf ect i nv F ver conposition

PSR oh B oHN 51056 Bith T Ioty eI SBDSHHAT: BaIes nthe
Théolibwibe Tabls 2equi | i brated in a 200C water bath.[179]

b) A 9.9 m aliquot of the disinfectant (inventive 22

ppm silver conposition, intygiker) was placed in a

sterile 20 mMmm x 150 mm tube. The tube was equili brated

I4n : “one Watlg pm%ﬂ/Edé%@ H@rﬁ Af:t ggt msBs pwrélsn\IER@rW)% s
é'ﬂl%%ed Lé?r—ﬁgu JCTION o, PERCENT KILL

affhr@lnt ube was ﬁloﬁed thorough+7y9 [181] d) ApPeF two nin, 06
the neutrali zeds suspensi on y@s serially diplagted 1:10, 478
iﬂr physi ol ogi Pg saline solgdjon (PSS). [182] e) The 97.4
\I\E er of via g or gani sns %n sel ected di I uti on tubes )

s assayed b nbrane i PYP®ion. one m4li guot s 99.97
wer e pbat ed llcate The nmenbranes were washed

wi 8] a SWFSSIW S6f sterile PSS and renoved to

Nutrient Agar plates. The plates were incubated at

3718781 f Bauatign far 14[Pml8$]a|0ﬁl?te¢ll1@e ROTHREE78 +Clo329R3Bx Equstion for 10

eagm ddidulRdd RS YGOIHoesh AR @343339 THREHEHIA5% M&m& that the fime for
ut ed 184 Control s : Titers of th

S n%l?ﬁg%ﬁ Q2 LEHBUNEY wn b%%noa o AR Gras s dordne T 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. subtilis spores. The B. subtilis strain used in these evaluations is the
same one specified in the AOAC sporicidal test. Spores from this organism represent a
significant challenge for most disinfectants. The times required to effect a six log

reduction are in line with the sporicidal label claims of many cold sterilants.

[229] EVIDENCE OF EFFICACY OF 10 PPM SILVER COMPOSITION AS A
BROAD SPECTRUM ANTIMICROBIAL

[230] A. Methods

[231] MIC (minimum inhibitory concentration) and MBC (minimum bactericidal
concentration) tests were performed according to the standard broth microdilution
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filtration assays of selected 1:10 dilutions of the

test suspensions in PSS. [186] b) A neutralizer
wa@oembnoiiiwas perfornmed by inocul ati ng a m xt ureCDUSB0H47699

neutralizer and 1 m of disinfectant with 100 m of a

dilution of the titer containing 100 cfu. This

produced about 10 cfu/m in the tube, which was

ahbpve drheMistia aefireaas 3@ lamsut@ﬁ:epmtmn of an arstibévjic khat will inhibit

ntﬁgg{l a%%) ?{é’&’&ﬂ c{?ftsan l%géﬁou%grgﬁp? i ub§ %TemepMA f¥crograms per

Dinl. &bi medicdlantibiotics tHe m’refpratatbnlcm inipo data is-basedrie chigvable

TF i RordcnhfIbs SF t enghféﬁ Qa landTrﬁ\éT &n FoseORute of
B ['uthon o é

numer ous to count .

5  spiwisisetionndesreapioraleis ping otite oﬂr\fﬁ_ﬂ@n fﬁi@nw'g*i&?f thyp
1p731t|>éAQ§nc;-ot3aér1@to% B8 id ddrnb&ab thaQbdvdst conceribion TREC
5 8 3 - -
SAETrREiel agSmnopnng to kINIGIa Fhipes i 9 s MSRRG: ST

183 17 - 4 hr TNTC TNTC 88 12 - - TNTC TNTC 69 12
[ [292] TrEESt was giefoiungd P goewMng mpﬂltu[efg)ijeach of the test organisms

Neuibfig L ab I RRpiEaNbTi@heaskirdnidntORelel R84 tdkonbbisRsiesHiceRtration

10 of the culture. Serial dilutions of each test antibiotic were made in nutrient broth. The
dilutions were calculated to cover the susceptible ranges for each organism for each
agent. A standard amount of the test culture was added to each tube and the tube
returned to an incubator (37+2°C) for growth. The tubes were checked
turbidometrically to determine bacterial growth. Below the MIC concentration the

15 tubes showed an increase in optical density with time indicating bacterial growth. The
lowest 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 showed no growth on subculturing was the
MBC. Results are shown in Table 3.

20  [233] B. Results:

Table 3

Antimicrobial (ppm)

Organism Tetracycline Ofloxacin  Penicillin G Cefaperazon Erythromycin Silver
S. pyogenes 0.625/>5 1.25/2.5 >5.0 0.313/1.25 0.003/0.019 2.5/5.0
S. mutans 0.625/>5 2.5/>5.0 0.521/>5 1.25/>5  0.009/0.019 2.5/10.0
S gordonii 0.156/0.625 2.5/5.0  0.009/0.039 1.25/1.26 0.005/0.019 2:5/10.0
S. pneumoniae 0.078/0.625 2.5/2.5 0.019/0.019 0.313/0.313 0.002/0.004 2.5/2.5
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 0.417/0.625 2.5/>5.0 5.0/5.0 0.039/>5.0 5.0/5.0
P. aeruginosa 0.078/5  0.156/0.313 0.13/>5.0 2.5/5.0 2.5/>5.0 1.67/5
E. coli 1.67/>5  0.104/0.156 >5.0 0.625/>5.0 5.0/>5.0 2.5/2.5
E. aerogenes >5 0.078/0.156 >5.0 2.92/>5.0 >5.0 2.5/2.5
E. cloacae 1.67/>5  0.156/0.156 >5.0 >5.0 >5.0 2.5/5.0
S. typhimurium  1.25/>5  0.078/0.156 >5.0 1.25/2.5 5.0/>5.0 2.5/5.0
S arizona 0.625/>5 0.078/0.078 >5.0 0.833/>5.0 4.17/>5.0 2.5/5.0
S. boydii 1.25/>5  0.078/0.156 >5.0 0.625/0.625 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 10.104/0.156  >5.0 1.25/>5.0 >5.0 1.25/1.25
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[193] Results of the titer showed a viable S. subtilis
spore concentration of 6.65x1 08 spores per ml in the

waoeoogionah7 suspensi on. I nocul ation of 9.9 nml of PCT/US2005/047699

di sinfectant with 100 ml of this suspension produced

an initial concentration of 6.65x1 0Os spores per nl in
the assay tube. [194] Results fromthese procedures

[ab4) oweDatacge pedusted aa MICIMBC anidinfoar mRibitoricohcenBElion/minimum

%a%lteli!%da{)coqnggntpa‘rf’i U‘L ?5&’9 B?"T‘g ﬁ%n ﬁ%)k "‘Sc‘tcfe%o{eg ﬂl'g]?hqt_gbl_e

wer’e or mul
cdnogyitStisn heedead tPkbtain t]Je @Igl:so)h)e MBQ 9@s higher agtest parameters

PERG RO forlneQEst O orUxIABIeS e h?gtheét c%H@éHtrfah&q b tBBacyBiHd u38d on

="the initial concentration o gani sns at _ti e zero.
§i AYeoerneav eI A ﬁmam’l@ewqﬁ fiill @reygh upen subpufring

& .tRDMoFfovith2tubes. Orherdoré th8 MBdmudt 1328 g%’at& thdr9 %] ppm.
Neutralization control data showed that t he

@s4i Nf e6d RS /MBRSor2d QOHALH & 19@%%.&%% hedhladédc ha@&w.trs

correspond to those resulting fromdilution wt

HpTRRS oéﬂaﬁ@owzhaq'q wgrrhe[alw]comﬁewaﬁ @ﬁt?rfrwadama subsequent study.

THEPRY Wéd @fterhfidaad bBersppi ail By RBRardaaaingite 8k 5 ppm.
activity against B. subtilis spores. B. subtilis is a

[‘t‘z f4on SPeCiE@shchspA i n sporicidal testing and bel ongs
o the sane genus as the organl sm t hat causes ant hr ax.

th t
57 os Trdie g sl EBGbgud bt Faflioriid syad and found
todre bBtchddariostatic hn@ba@erldjdfzéfoaalj brgarisina desded. um:ther studies, this
Mo%ftn% %as EB:%EQreP 85 HinbScdMh rﬁ@r@’@h;’ é\%ﬁ%@e Egllo?c{é'i QIT\/@?(proh&cts

IS exp ect ed onger exposure wou resu
%rworpvncbﬁ%aqumsup@rg)r a[:tl\gtv]to pthenarepacRtionR Fetasidaao ghown).

ﬁ%\ﬁn&twalas@rrgﬂob%eaﬁéuwms @@Wsﬁ bRVt & mPbilveER
and 1, 5% H2O? OSI TI ON T BACILLUS SUBTLLIS

‘f".[@%’]s't‘ﬂn pp?ﬁ%%%s ¢ a@{gﬁr&b@l actlwty that was observed was fairly

constant independent of the particular organism tested. With the exception of
Streptococcus faecalis and Streptococcus aureus (which had MIC values of 10 ppm
and 5 ppm, respectively), MIC values ranged between 1.25 ppm and 2.5 ppm for both
gram positive and gram negative organisms. The MBC values behaved similarly with
values ranging from 1.25 ppm to 5 ppm with the exception of Streptococcus mutans,
Streptococcus gordonii, and Streptococcus faecalis (which all had MBC values of 10
ppm). The data suggest that 10 ppm silver embodiment of this invention exhibits an
equal or broader spectrum of activity than any one antibiotic tested. Antibiotics
generally have restricted antibacterial spectra limited to susceptible organisms, but as
the data demonstrate, the silver composition of the present invention is equally
effective against both gram positive and gram negative 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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[199] The purpose of this exanple is to denonstrate
the antimcrobial activity of two silver-based
wa@eopo34itii ons of the present invention on bactBCT/akb2005/047699
endospores fromthe test organi smBacillus subiilis.
This was acconplished by performing standard kill-time
assays using a suspension of B. subtilis endospores.
[2ydieved. r eloRtOLY Rlotigk $m|eMpmwsmm Stivexi§oiphadiezint bgtiongnBum

ver hi s I e onotin
wBbr et A i A of%?&i‘é%"?@&é%%%ﬁ 5‘3?%% ‘
antim crobial properties of si
[2#4ddr oden p%‘?*"tﬁ’?i JE. Righrapng ¢ R, and Q"}]@T%F-e cgﬂ% atglfeﬁ\ger’%aebohsm of
REHIbMRidSANPRSInidIQ M. Rafteritibe opsiReenton imtes Moose, RahiMaakey,

[ ni ficant antim crobi al
ﬁg quaglg% égsoggfd' fés&frequently br oken down by
catal ase or other nmicrobial enz Hcg
[2431dr oden @aroi Fkver anddis Ganneunt '@Mﬁ? RY %3'@'123 i, pnd
PERbivatié. [ Seyaivtr SIBIBAG by 2% Edn yppafo5t4ed. $977ver particl es
before any enzynmatic destruction of the hydrogen

[%]%oxhsde ﬁlﬂ&‘lerogﬁuénd JHeS¥denBen. Mab Qb in ARGiMRIbRNTSsting in
. %anl sm. A test sus nsi og ni ng
DisaneLisdliesbpoar CRMATo 2nd SRTues & 31%@%%‘%

prepared froma culture grown on Nutrlent

[244] ch adEVIDENGE OSRFTUCAEY O @ﬁ%@é{vﬁ%w%&%@!"
Pl at es vwaro, st #@ED@@M&DM‘S AERUGISO YA SALMONIELLA

d
R I RO R

et hanol for 30 min, to ensure the death of all

[248pet at i vB. beitodsi a. The spores were resuspended in
water containing 0.1 % Tween(r) 80 (brand of

(28] VS PRaddonbOadugneanTTC UMY SqrdRfa choleNeats AT TEH#

187%/%@%%2/&'50'6@%3666‘;1\3}3@68 f#& gve?'é t‘ége lt:sw%;%hg R@K@’%@s@o&ﬁon of
omqmammem EhboistsiiQfetgitedscohdetss @d@qn 1990780 Arinaion, VA)

%Prﬁ%ﬁcgﬂ%% Et‘g %5?1 a‘lfi]alﬁizj e@éi @r)]i 'N%trler:ﬁ%&h GF@A@INC‘? Ehb@@ﬁere moculated

y chem cals so the

fl@ffftb@sto@qgg@é@‘ @8 the@.;b@g\,tnﬁu@pedtah%mgé‘c tT ngfgrs tT %@%\\? Lb?s of nuErlent
bEétII\ lt/v?]rtg'ngﬁl%ig F’cgl]’?g%;?%kfésbg@@ys Qjth e Gndtramisfen belﬁmlatubafed etd7h2°C
R
'I@\%,otkbhajltabbl @Erecoidxall fur B¢ sténppandsalldwestto atand for (BeR202pm
t%pe@ ?ll% I‘}xgtcg d}ree rv{/érg ?%&%6 injpégtoﬁ%:'\‘m&tglb@EPm o Wm@\%ﬁuine
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 6 mm inside diameter) were
soaked in challenge solution for 15 min, removed, drained and dried at 374+2°C for 40£2 min
prior to use.

[247] Phenol Resistance. Five-one ml aliquots of each dilution of the test phenol were

placed into sterile test tubes and allowed to equilibrate in a 20 & 2°C water bath. At 30 second
intervals, 0.5 mi of each challenge culture was added to the appropriate dilutions of phenol,
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 37+2°C for 2 days.
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[205] b) Each tube of disinfectant was inocul ated wth
100 M of the test organi sm suspension at tinme zero.

WO 206j741)7 At 10 min, 30 mn, 1 hr, 2 hr, 4 hr, P61/0K2005/047699

and 8 hr, one m of organismdisinfectant suspension

was renmoved to a tube containing nine m of

neutralizer. The tube was m xed thoroughly. [207] d)
pasler Capientitgtion Hrer fietitrrd tarders) 18 ud plenksiobpepiene Teen® (brapd of

f%gr]ﬁos@ dagﬁQ saurg%mxré Fépgggcmo SRbIsNRrSHhddh ur@ahé R@@iual

vi abl e organi sns I n sel ect ed
Hbesy ﬁp@ﬁenﬂu@&@ figghd: 1%@@%8@3}@% gitated ViperpERl fpRuUghdp get

B cteRb It iBo B deschAl alLBbhs \mar@lmaaé .ﬁta:gem blshnespdmm A126iSm. The
steril e

yere yas

EAREVRARTRS Berec et A 4 oiTHE 25 B St B oga ter o

organigned @dh@tander QOAT redlired tarri¢ra Havé mln'ﬁnen pepulaéonsaf 1 x 10*

gfgll oni es on each filter was counted and | og reductions
ﬁ% [210] 4 . Controls: [211] a) Titers of the

test suspensi ons, wer e..conput ed by erforni ran
Rt s ap&gw_é&ﬁ@gm@e—w R St ARG 18 BT ofthe
br%ﬁéres u&pﬁmmwwerpIdESﬂSmtc[ Saad tebs) tubesandt sillalvea e equmbrate ina
nLro cyl atin
(ePitctefia WeRR: B hEH TP oV IRRHL i R Ykt HY B BFst o], one
cmw@amma_te@:én@ﬁ tartigrovasgiddedhat A0iseeond imtrivalsde edciciebe aftaivar
?on%l)gltl% Wnd I@t:ed l5‘actkh‘ﬁo EHé ter‘mihc ?‘or"@%h ak a‘m@ﬁmdthé QisPFRRMt was

m nut prior utin tubes were
@S"?ﬁ?ﬁﬂ'nﬁ)ﬁoﬁé% rcafi‘fémf”iate@' rcaffiel’:ﬁnat %ﬁnﬁ d Odrﬂlﬁlllt? @éﬁc@u@ ipfervals.
SR Sexpddre, rtﬁébﬁrhérs e 1BHRWEY frdin TrlligFediantaind trdRsferred to a

ue LEECWB%F yhiEiher ot oty A8 ARt o RS i Booger a5

p&ltvk (A)NFGegative ¢O)rfamngroeth of the challente orfabisa. 1a

[250] Controls. For each organism, a dried contaminated cattier was added to a tube of
LETH as a positive control. Uninoculated media tubes served as negative controls. After
incubation, all negative tubes were spiked with 1-100 colony forming units (cfu) of the
corresponding organisms to demonstrate neutralization efficacy. To demonstrate growth
promotion of the media, the negative control fubes were also inoculated with the same 1-
100 cfu for all three organisms. The inoculating volumes were plated in triplicate onto
soybean casein digest agar (SCDA) to verify the inoculating titers. The tubes and
plates were incubated at 37+2°C until growth was seen in all tubes.

[251] On the P. aeruginosa neutralization, the initial titer of inoculum was found to
be >100 cfu which was too high for the protocol. Because all original tubes 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 lots 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

inoculated as a growth promotion verification.
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Sol ution containing 14 ppmsilver and 1.5% H2C2:
Dilution of B. subtilis spore/disinfectant suspension:

waRoeme/01411x10 1 1:1x102 1:1x1 03 1:1x1 04 1: 1x1POBUSD05/047699

m n TNTC TNTC 227 TNTC TNTC 265 30 min TNTC TNTC 258
TNTC TNTC 273 1 hr TNTC TNTC 55 TNTC TNTC 33 2 hr TNTC
207 29 TNTC 237 24 4 hr 59.3 157516 hr 000300
B53r 1 0 B. ReBuldls [ 216] TNTC = too nunerous to count.
[217] Neutralization Control: Undiluted 1:1x10 1 TNTC

[&&ﬂ TNHEiaP{tildShg SNa&rers Bélﬁorlwﬁ'ﬁidcﬁa%smg r&tB For shmiplecit

A5 bl e EPSI60, Dr QuB Gi  As S20 e
hayspbeas damagedrpridrQo SNPmENT AZRW imitile Wafobtained from the same lot
as sample #3, and the new bottle was labeled as sample #4. The S. aureus challenge
was repeated using sample #4. AOAC guidelines state that for any one time point
and organism, only 1 carrier is allowed for growth for each lot tested.

[254] Positive controls demonstrated growth and negative controls demonstrated
no growth for all lots, time points, and organisms.

[255] Carrier titration was run in duplicate for all organisms. The reported titer is
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 10° cfu/carrier. AOAC requires carriers to have
a minimum of 1.0 x 10* cfu/carrier.

[256] For P. aeruginosa 3/180 carriers showed growth at the 5 min test point and
2/180 carriers showed growth at the 10 min test point. For S. aureus 16/180 carriers
showed growth at the 5 min test point and 2/180 carriers showed growth at the 10
min test point. For S. choleraesuis 6/180 carriers showed growth at the 5 min test
point and 1/180 carriers showed growth at the 10 min test point.

[257] The test Pseudomonas culture showed growth following a 5, 10 or 15 min
treatment with 1:90 phenol and showed growth following a 5 or 10 min treatment with
1:80 phenol but no growth following 15 min treatment with 1:80 phenol. The
Staphylococcus culture showed growth following a 5, 10 or 15 min treatment with
1:70 phenol and showed growth following 5 or 10 min treatment with 1:60 phenol but
no growth following a 15 min treatment with 1:60 phenol. The Salmoneila culture
showed growth following a 5, 10 or 15 min treatment with 1:100 phenol 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% HyO, AND 10 PPM SILVER and 10 ppm
K28,05 AGAINST SALMONELLA AND ESCHERICHIA COLI IN FRESHLY
INOCULATED BEEF SAMPLES

[259] A. Purpose of Example
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_ TNT TNT 287 C C 30 - - TNT TNT 254 min C C - - TNT
TNT 260 C C 1 hr - - TNT TNT 146 C C TNT TNT 124 C C 2

wWhr0os/0TNT7 TNT 64 - C C - TNT TNT 7 1 C C 4 hr BCI/082085/047699

TCTN 77 5TC6 hr 0002008 hr O0O0O0O O [219]
TNTC = too nunmerous to count. [220] Neutralization
Control: Undiluted [221] TNTC = too nunerous to count.

28812] BPhe PlrpEstSSHItAE ekatrpid is 16 Berlaistatelthyeatingicrebiatddtivify. of the
gillillert-llael\sle cglgggs?tio%%%\ e0 1Imre?1¥si c&ﬂweogreézén?%éélntigﬁ oﬁ '%851%1%3 of beef flank
steak inoculated on the exterior surface with a five strain cocktail of Salmonella species.
or Escherichia coli 0157:h7 at a high inoculum solution level (1x10° cfu/cm?) and

separately at a low inoculum solution level (1x10* cfu/em?) (cfu = colony forming unit).
[261] B. Material and Methods

[262] Beef Samples. Beef tissue samples were obtained from slaughter houses
within 8 hours of evisceration. The rectus abdominus muscle was peeled off carcasses
hanging in the chill cooler by making an incision between the 11" and 12" ribs and then
peeling the muscle out along the natural seam. The aseptically retrieved samples were
placed in plastic bags and on ice packs and were transported on the same day to the
laboratory, where the samples were promptly packed in a Multi-Vac (A-300) and placed
in a 4°C cooler. Samples used for testing had a pH between 5.8 and 6.0 and were no
more than 36 hours post evisceration. From randomly selected rectus abdominus
muscles, 13 X 8 cm samples were cut and treated. After treatment, a 3.5 cm? flame
sterilized stainless steel coring device and surgical scalpel were utilized to aseptically
retrieve two meat cores per sampling interval from each sample. Tissue cores were
placed in a sterile stomacher bag with 25 ml of 0.1% peptone and were mixed for two
minutes in a stomacher (Lab Bender 400). Serial dilutions were prepared and spiral
plated at 0 minutes, 20 minutes, 1 hour, 4 hours, and 24 hours post-treatment on

selective and recovery media.

[263] Bacterial Cultures. Bacterial cultures were obtained from the Kansas State

University (KSU) stock culture col]lection and were stored using the “Protected Bead”
storage system. The following cultures were used for the Salmonella specimen: S. lille
(UGA), S. montevideo (UGA), S. typhimurium (UGA), S. agona (KSU 05 from CDC
outbreak isolate), and S. newport (KSU 06 CDC outbreak isolate). The following cultures
were used for the Escherichia coli specimen: E. coli 0157:H7 (CDC 01,03), E. coli
0157:H7 (USDA-FSIS 011-82 Rif resistant 100ppm), E. coli 0157:H7 (ATCC 43895
HUS associated Type | and Il toxins Rif. Res.) and E. coli ATCC#23740 (Genotype K-12
prototrophic lambda).

[264] Stock cultures were cultivated by placing one impregnated bead into a 5 ml
solution of Difco® Tryptic Soy Broth (TSB) and incubating for 24 hours at 35°C. Next, a
0.05 ml loop of the respective culture was inoculated into a 5 ml solution of TSB and
incubated for 24 hour at 35°C to obtain a pure culture. After incubation, 1 ml of the
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per m in the original suspension. Inoculation of 9.9

m of disinfectant with 100 EIl of this suspension
w@e@docdad? an initial concentration of 2.59x1 OBCEHPSI085047699

per m in the assay tube. [224] Results fromthese

procedures allowed | og reductions (LR) and Percent

Kill (PK) values to be calculated. They are listed in
retsb\s!btlf/@bdltom s matulaeed el 498l m anddoenbateddon i heyrst i 85°C.

F?/\ﬁ‘é’ng r?c%bat‘on sam %%tn a5 300%% at i“%’) %)thé(sdlpggwatant

= cbncen | on o speci f
mgterigl: deganiedsandthe me"at miap ir%tms@ﬁ tw@tﬁodw 5P 1dp

cé}ﬁrlf%éﬂﬂﬁ(ﬁ §6(9(g §'4ﬁ@)9a ﬁrﬁh%l%eV\ﬁ\% ﬁé@toﬁé o3k eeaindd éﬂd| the remaining
vvas used

oulet i re-SHRESTEoR W10 ) O s tip TS . OFF ol of respective

CLEJtruﬂéj\Hér@ nﬂ%mbgethérg@ c@ﬁfétlagﬂ) moohd@mlan edritaibihg 10°Tdi@mebior e,
o3 L AT P PR B b v,

MﬁbruzeQulimes\yeltemmlmfadtwwltlmme op Isgllegﬂve@@mqlﬁfﬁcprma{ npea, and

oYL i Qatfaﬁélgs'rw %Jcsﬁ:%pﬁ%é & RaRlageos ke regression

equati ons andt etlrres reqwredto effect a

SI i M@S T%F 0(/%?38@%*, Sﬁéﬂkﬁ?e@ﬁj ﬁ%gomlnus muscle)

w§aﬁhmm%d tdaDKS @n (4 p»prﬁ) BldWERIFDCBieHMIR a Tige pipain Gocktail of
STRVER bbb B S S A R sl o
log. cB6ermy a0d sergratgly ava puHpoqiugssadgion levebd 0‘8*?9 &fqlﬁm h T@@

m%@ul&%%va% nﬁéte@ %nt%zhe{ #40¢ sifRae %§1§ arplAnaEptsy botfiewitd samples

uati on pm cal cu at e
e sasaled BRYG Cﬁﬁ“‘iﬁinﬂ&f‘r%ﬁ' St PR
cortbehP&RA 01'1 tle %&%&waoemmpammw@ B0 P1deaid oy clian’ fortbe

h@blﬁ;giqm( lﬂ()eﬂ lr}gﬁ@g@ gﬁjﬁrﬁ Lré’#‘ ecﬁ/eﬁ lggrd.p 0811 5%7 Pil?etﬂref re@ﬁgetlve

nje2Pstirfach mondationaévelsavéred. QCaﬂdti‘rQ)lOgGMCaiﬂ shovved that the
d| sinfectant was adequately neutralized. Expected
](mt STHe Db RSRPNEtackré thehMBE vaH g be dtafnfeamsteethooks attached

o a moEorlzed track that pulled the beef samples through a model spray cabinet (Kansas
State University, Food Safety Laboratory) while spray treatments were applied.
Treatments with either the silver compositions of this invention or deionized water were
applied to the beef at 20 psi from a distance of 13 cm in the model pressure rinse cabinet
for 20 seconds. The spray nozzle (BETE NF0580 303) delivered approximately 20 ml 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 cm? 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 log, of cfulcm? of the
inoculated/treated samples at the specified sampling times (0, 20, 80, and 240 minutes)
from the log., of cfu/cm? of the inoculated /untreated 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,S;0s)

were tested.
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[228] The experinental disinfectant solutions tested
exhi bited significant sporicidal activity agai nst B.

W@ aibior4137 spores. The B. subtilis strain used POTURE®®047699

eval uations is the sane one specified in the ACAC
sporicidal test, Spores fromthis organismrepresent a
significant challenge for nost disinfectants. The

[R6é7TES I equl.rRebuttowith 82phm BilgdrXCohpgsiti@tiuct i on are in
line with the sporicidal |abel clains of many cold

RERT i | TR Bse drARBmpBMidENGE daldr! febbrlinéo tllf% lRFéMlon ;la_roduced

EE D SPECTRUM ANTI M
?? o %ﬁ@o@%ﬁfam‘@hf ﬁQ"ﬁwwarfmsﬁ?ﬁvﬁp%lﬁfxpressed as the
logm oEthé IFaitfol of ke mmewa@aetauaﬁﬁm}qabmm @tftlrrﬁ‘el @I@I the tamottmﬁ of
t rfor C 0 e
TR GRe8B hREhSuPOR e BRREE G roREA s def f nec
as _the_| onest concentrat|ono an anti blot c that wll
258 bi Forprimenaiaiat E'?edywar'mlwaetﬁﬂaaﬁvwrﬁ%bﬂheofeﬂowmg log
mumahsmreﬁeewaéds oa:raaatroaﬁlﬁufeem 11natrmeﬁmégrfa)m 50 Minutes,
t t he ter I on
5025 8 e, T, oE3 kS B RPS Rt Bigipatina
gduat id theggontrhli to Ibawteqa 0 3y sautggeeinetiteriwitn32lgse silveoist1e' Bf Fdb the
) t
I?Q{Qé mltlﬁal:i)fr)]é’cttér%r\eve‘p gl@\'?:ﬁe%lloﬁng lﬁ %d@éttlgqé \?{gre ré%ﬁrg?cﬁ() 86 at 0
pigeiegr&95 qb(?é) mwR@E-pg afcﬁg hinedd 41 7ta4 @4(1) myqeg'he results indicate that the
m@ﬁtvéﬂémmwlﬁént@ﬂth%nﬁ\}éﬁh&{ M'an%‘@&t\/e 'Bg@cgﬁ&'datl errdsch o

9% of the init ani smjnocul um [232] The test
%2@ ongliaPg beetpteR)- Bw&kﬁer%pfﬁ%edénmﬁ"&dm agnRah syface fgan
éxgsineahgenys fos ahydibinfgaiadt. cul t ure. Turbi donetric
measurenents were used to control the concentration 10

2fo1 t her&r Ut tobl, Sor tl§.el6!~ét| inflhil HableRA ovall( 1@%%5 foﬁoﬂ/m? Io? reductions
anti bi o in nutrient brot i ons

WP &0 eéuﬂﬁéa OPB”LH%%érZBﬁ’i &0 8lrutespfl 14812669 Binyéas. anst 1.58 at

achinateg dor e Higher marbaagmauevem 6%, &ﬁéiﬂilléimﬂ@lvtgﬁéd&floﬁsh@ere
e

et 9 AL A NS o g

rweutes chheoksuils ingidatedtbatehe BZ pbrh ilveo edlbddimantro tHisiatetivmbhows

éi’wré?fé@:lhre BeleAWadiBe VS p(é% ‘% gbtdl/%ﬂ btegfest%% t ubes

showed an 1 ncrease |n ensit

i cati rovvt The | owest concentrati on
[%ﬂ? h:baﬁg?@lla %cjz "‘éeﬁ oﬁ'gorbrowth was the M C.
The "no growt h" tubes were then subcultured in fresh
[ urﬁ—%gﬁliw—héﬂ@#&wa@ thi9h €2kRioneYia 3 éhe lpwergbitial bacteria level
(ca'ncestollewihg Ibg&éd@ﬂéﬂsh/vé?é ké‘coidéat oshaye %lﬁLQesQ UQW_I:_ah %@ Rhinutes,
OSAHBb acc%lotrHiFuIthg awg% GtB a? 24“@ mlnufa Igor tﬁe ﬁlgher |n|t|awgactena level (105) the

followmg log reductions were recorded: 0.24 at 0 minutes, 0.24 at 20 minutes, 0.42 at 60
minutes and 0.61 at 240 minutes. The resuits indicate that the 22 ppm silver embodiment
of this invention furnishes an effective bactericidal effect for Salmonella on beef steak.

[273] Results with Silver in water and 1.5 wght% hydrogen peroxide. For Salmonella,

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 60 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 results
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20 [233] B. Results: Table 3 Antimcrobial (ppm

Organi sm Tetracycline Oloxacin Penicillin G
w@edoaperiazon Erythronycin Silver S. pyogenes OPGRBHA2665/047699

1.25/2.5 >5.0 0.313/1 .25 0.003/0.019 2.5/5.0 S.

nutans 0.625/>5 2.5/>5.0 0.521 />5 1.25/>5 0.009/0.019

2.5/10.0 S gordonii 0.156/0.625 2.5/5.0 0.009/0.039

lnghcgt'é/tﬂat%%@z élQ/ep\;a@n 1255/ k% @@géﬁ | edgbodiment of this
0. 078/ 0. 625 gégngcE % /0,333

ingertign PEpVisiss a5 © ?%'V%b%?‘e"fc gekfopSaiongliaon peststpaly,
5.0/>5.0 >5.0 0.009/1.25 10.0/10.0 S. aureus 0.31 3/>5
[2041417/ 0. €25Resulis wish 40 gpm/Sivey Genpesitios;, 0 5.0/5.0 P.

aer ugi nosa 0.078/5 0.156/0.313 0.13/>5.0 2.5/5.0

122515/ >ReBulis. ity Siver. Cawddsitibn GiAVater. G-ol Gajh@ng/%fmsg'ledower initial

25,0/
0 o8 i e 95 55598 7. o
A ETiAES 07 358, mowesg 0.9, 296 1o P e Bigher nial bactera
|e§/¥lgli’(befn*ﬂﬁé foMdvling Wg?@dl@tl&%&(ré?e ﬂe%@rd%@ dadl a2541’2mﬁe§5 0%h2b20
arizona 0. 625/> l}% 078 >ga ﬁ@ t> 8
minues; 9416t 60 minites a5d Ot%‘ﬁi OT' s> Ehqyregy /'6d"i%% Kthg 1
Q'n?f\};%/r %n@%ﬁam’ég%ﬁﬂﬁs @\E/)éntﬁﬁlpﬂov%s Kn effertiverbaitereicl &feebfor
>5 0 >5.0 >5.0 2.5/2.5 K. t 1. 25/ >5
Si{ﬂ"’i’ﬁlﬁl?ﬁ ‘i%eésEégo 1.25/>5.0 >5.0 1.25/ 2)(%5?;24] Dat a

a ted
Wréﬁ presented as M. C/ MBC Em n! rrumdFl i bit ) %qué?{)sqlfﬁone”a»

fd?&ﬁet IsweahitiaN Habﬂea;m |e(/@||qu)4), 1the fellovdiegniot esdutctiaxis welnerecorded: 0.26

t d

Bares fiah 3 2R,k B iutel el ok A0 TyEGs. ¥iotne
mgnemrpmm batfeda mvgw(e@u tiooiotaving kyireductidnstweare eepiefe03 at 0
nﬁr‘?‘tﬁgs BNe3t 28 X‘ﬁmﬁ&e 0%%’[ 80 R\Wes'%tndto%tat 270 ﬁﬁﬂu"{ésaﬁ‘hé’ﬁsults

re was pon subcul turin
inghicatet that the ﬁ)@ﬁpm"ﬁ e é’ﬁbﬁ%PPWW@"%‘B@“M%QXV‘%%U@G((&F%Q@)H
eHB@Eﬁ)neﬁt GRS m[v&"ﬁ@}\ pldVRieMafReliBstve badtericiddl Effett foRiSBimOnella on
H7, which has been associated with out breaks of
bﬁ%fr‘?b?"’\khagl c diarrhea and colitis, was determned in a

subsequent st udg The M C was determned to be 2.5 ppm
[27AH t he FSDRNGE Gt ERGTAENBSSOF I OFEl SILYER FeR

Concl usi QREATMENT OF HUMAN AILMENTS

[278] A. Purpose of Example

[279] The purpose of this example is to demonstrate the utility of silver-based
composition embodiments of the present invention for treating a variety 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 Sr. Sackey, and at the Justab Clinic/Maternity Hospital
under the direction of Dr. Abraham. In total, fifty-eight (58) patients were treated using a
silver/water compasition of the present invention comprising 10 ppm silver. The
composition was used both internally and externally as an alternative to traditional
antibiotics. The ailments treated included malaria, 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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[237] The 10 ppm silver conposition of the present
i nvention was tested and found to be both

whawberdiliost ati ¢ and bactericidal for all organP6€WES2005/047699

tested. In other studies, this conposition was
conpared to other commercially avail able coll oi dal
silver products and found to have a superior activity
[260]al | ot lierTrpateeat MethodsartdeRitemingsdat a not shown). The
nost interesting observation was the broad spectrum

[bat t hsa&ﬁmmadov@érrmnmﬁ@mbthea cHApIFRS mmpT bl’%dmlnlsterlng

S A AL e el S i Y B nre v
& esbethe. Oh¢ hatidnewex teqgied with atfouSt 0 mptabowidwo eabpema) ofa

f
m?ﬁé& gﬁ‘ gi & g\%%g@slg\}eé@ﬁﬁtgfe%h%% rgé\% %&Néﬁ‘%ﬁ%ﬁt 4
@é?\(ﬁé\elﬁ og_leggy ppmand 2.5 ppm for both gram positive
and gram negative organi sns. The MBC val ues behaved
B2B25 | aBlonchitig. [The aatiesl aoamgsasghé stepofladdiinisiering ca. 2—-ppmil of
%fvé%o%@%sﬁ&?&gﬁ %ﬂoﬁufflvgtt Fn%gta%@?%ﬁﬂ%éwwgﬁfesggn?e Two patients

coccus ococcus
wemutr@ﬁtedlwﬁh lRREUNBO) (@bouiee @fasmnbw of Fgemgeasitionsad Hperesent
intéHtiod for BRIMiméd ¥ 85y RPRR B8 tTHR patidHts nAdY &Nt QRery in three
exhi bits an equal or broadéer spectrum of activity than
%ﬁ¥§ one antibiotic tested. Antibiotics generally have

restricted antibacterial spectra limted to
83 cepladinal YeestdFandida). Themetbod erenpfiseathestars adainistering ca.

508 it bf MGEr GRIFBRE, I0RD td’ffvettlhﬁs Riday %Q(/aélﬁm @BLdHes ghtﬁ there was

equal 'y effective agal nst m positive an ram
ﬁé‘-’g?ﬁ?”s\‘?e': ¥ aétrﬁnmere’ﬁﬁéteamf%a%gé%m' @"WHU"‘&RA*?%F’P‘PT@) PRh of @
Eamiositibly oBtB6 peIsahtatl entidrFobtinb\iles peNdHEMRE phtienR WholE®a full
broad s ectrtém of antim crobial activity of this

SePNFEY WEUNPES™ S on, this preparation can be

effectively used as an alternative to antjbiotics.

2848) Honi ignihe rrethodramnsiaesige steriphreministegng ga. sevesal

EBﬁs bR SvEapaiposifien, obe Ed/fﬁ/%'tl%gama?fodrﬂe Hedbléfd] unkl thEr@)Was a
m, of, Sil aﬁ‘{j Sul 1Iphadl azine

R ML RERGH U SRYPIePE B B AGBIHBS of to present
iGhation merach of 8 MEQE ey Tet tw Bvég p&. dafpuTtehpatients héd a full

%Ia 5})&% gﬁ% d GA Drake. Conparative Mtabolism of
dionuclides 1 n Manmals. |V. Retentl on of Silver-110m
in_the_Muse, Rat __ke nd g. OHealttl(iPh .

[f%5]505E el a
@osrrp__nmm&cted dBlssasEl ﬁcTha)meth&ii mdriseame&lep diladmlmstermg a silver

g@g@%tolfg %fl&%ﬁé@éjcﬁaﬁo th%l n%ggted S%a)unal%lerg%s a%’sponse. Six

patients were treated with about 5 ml (about 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 comprises the step of administering a silver
composition, one to five times a day to the infected ear until 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 patients showed a full

recovery after about four days.
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[243] 5 . Hindler, JA and JH Jorgensen. Procedure in

Antim crobial Testing in Diagnostic M crobiology. (CR
worben7antd G Manuselis, eds.) pp 63-91. 1995. [PdHS2005/047699

EVI DENCE OF EFFI CACY OF 32 PPM Sl LVER COWVPCSI Tl ON

AGAI NST PSEUDOVONAS AERUG NOSA, SALMONELLA

CHOLERAESUI S AND STAPHYLOCOCCUS AUREUS [ 245] A.

[éy ho d6titisAiddia. Ae udkdimanaenpeiessLtpé siep af AdrfitiSteting 54y

PR oBe El 1R S e o e S Mo ttp was auespones, one
m»mwa&é@ematlmmpwm@téw twoedropgeilayoompasitihefihespresendC
[
n&d§bn'(l:|?f'§|ng rlrrito tl‘okﬁfgﬂgtgg e%r'4 tﬂfég St%n%g Qg?] %?%étleﬂ%%%ed a full
mwrwaf%ﬁa&% (NBACAC) tubes were inocul ated fromthe
stock culture, and the tubes incubated at 372C.
[Z88insf Bungat Skif Infegtion. Uhesnadfiodmempriess the siep lof agmisisteridea silver

{)O%poglhf)@ %n% mwe\é% aﬂagx&.efgu;; b thé ﬁmf%c‘tébaéreé LA afe% was a

el'ng I ncubated at Pseudomonas
"@Eﬂ?(tné? el WeaRatigRis W%th?ﬁ wltfhaltquIé@ﬁ ml (e tegsrp@iph sech ofe

RidobiGbieof tHé preséMfvehtint tHie $imée ber I! Tiexedichieshewed a full
sec owed to stand for 10 mn at room

"Fg??‘ﬁé’r‘%fm%gﬁgaﬁ%ﬂ ly the cultures were diluted 1:100
in peptone water (PEPW to which equi ne serum was

Sfled Bangiihen The methed Eemprises Hvisteny apmivRiRing pesliver
é‘oﬂ{ﬂoblﬂbﬁto(tﬂ@mfg&tédcﬂﬁéb ol th‘é%s’-’@n‘ésﬁér@b nes §atﬁsﬁ%€ﬁ/ere each

e ol bR i (i hebaieat 5 so Tl PerJBe SEeam Ry iagy hree

tihesien day. he patibntOsteived dn absende okl mattords/ Rihiff sik ddgst 2
mn prior to use. [247] Phenol Resistance. Five-one m
[@éd] qUOMEIaRS. TRRGhetRdd dirPReDihe SRB of S&%m%t&’lg@la s/MRr @omposition,

| aced 1 nto steri]e test tubes and all
P AYSimesa fay Yakpo hrpaligpidintiyhers waga r 3%?%‘@%&5?)’6” patients
wert eeNiet n a firsbstady with sadhteq inal(the wspmﬂs; tich ofdaom@osHibn of

appropr.| dllutlon hen i ta

S pleRE IR it T ¥ 1l T g BB Pre S Bl P, @ hetoms
@mmmn.i Mers detailsd Nmnaatmjocpﬂ?s are distessed ltdrdeorsinil  of
suspensi on was renoved fromthe assay tubes and
Regnsf Baiteshs 4ral Gnbeds. Orfhelrﬁéthk&&’bnbihééd’thé EE';EH) adr?ll'histerlng a

ubes of !_ETH re [ ncubac{ ed at g g @? ays L p]o

PreBPOsY Qoy IV RS £98Y 88 A GiPUEFVash MR dhele Wepa fgsponse.
Wcapﬁienbmep)@paahﬁeaﬂémm(the c¢rwasitidn e$ apululsashatiefe was a ful
[ I r

%Fﬁ%@b #%n%tbrﬂgvﬁﬂﬁig%rgég (?ﬂ%wn Q8 Hithin®nS d \r%gﬂ%]ltows)

i vi dua repr esenti

| | uti on The bes .
= PR TR PrbsIhCeran apinisterns
apoui 2R5 ol bfmeeﬂrrwmmesmomadetq five (hm@s mdab bankagiodl dobdHd until

HEL\WHa rLfonse. One 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 resolved within five days.

[293] 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 treated with about ten ml (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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di lution blanks were incubated at 37 20C. The |ast
tube with gromh indicated the logo titer of organisns

wonoosloesicarri er. AOCAC requires carriers to haveCTURINOE047699

popul ations of 1 x 104 cfu/carrier. [249] Test of

Silver Conposition . Using sterile glass pipettes, 10

m aliquots of the prepared disinfectants were placed
i2Plo sReirovirds infegtion (HI¥s Taa chetddawoamprises thestep iobaicﬂrﬁlasﬂeﬂng a
leéredcoHpg?ﬁ% %gm)!)‘ﬁstlr?d' ? Q%pl?r?é fedd e%Qg\% tinfld g ya%al Iy greaunti

touchi ng the si one con
tHF’eé’%?S@arPFIP‘é\SGV% RAdigalcexgibitizg Hé\éﬁ’tyﬁ@n immenedefigenay visas) lwas

tredie! with Qddut/EFnl %Mﬁa&él@@n@i@gsﬂ%ﬁ)‘:&% d%ﬁh%&;héht & tﬁehﬁresent

p gp anlsn1t e di si nfectant
BT st 6657 P SRTEts BT YA 5okl Wit Svems. and

10 m nute exposure int erval s. Follow ng exposure, the

¥ r i eRiQUsiis and Rhipitie dhe msthodisemgrisasihestepnt afh\mdstermg a silver
doﬁfmgfl@’f lofd td m/eam'tééféeclagfto e Hose Jﬁ}?tlﬂfé% \]i/é’g & résg 8% phtients
cu

TSI SN LA AL
appguimaey tP&ops Glenddhtdositiorofthe preBer rr@éﬁﬂlo‘i\rﬁon%ngﬁg fdheir

' dd
R BTLDRL Bl C BRE Bl ol T RISEG v s e blveBr Wit ur davs.
R R e P A AL
doatpasitiof, ohéltb forertines paadiasa g@l’wmtﬂi’{ﬁ%ré Wa&@f@éﬁﬁsé%ﬁe patient
nstr
SR i ] LB e pikSef SRR RS 18 Pot dageThe patien
sxhewed M'S@Owwwhlatsedenmayh the same 1- 100 cfu for all

three organi sns. The inocul ati ng vol unes were pl ated
[297] t r | et Reepiakdrg TERYIBRAIOM FRE MRIHIH 86% bristd#e £t§&5%

80, LG ST R LSS e B
respgass. TWRPhjiertnweteealh tragted gitin elsaut Bemjt(aim:lmm&te@ I’cbne tdaepoon)
oF g 'cBr'nBJ)SIﬁdntd? 'fheﬁfreieﬂ?ﬁ%ﬁt‘iﬁ%%ée {rﬁéjsnge td%% P %{]t? showed full

whi ch prot oco
r%‘ioi"@wr‘f‘éqh'”tﬁfb@yshad been spi ked, a sinul at ed test was
performed with same | ot of madla used in testing by
[#¥Bhci rigrineny Traetrlsfectivhe. Tieshethabdaarisésibe stebrod Bdrﬁinlstermg a
shvdr @@m{y&ﬁt%noénestblﬂ im&® 9)% éflyo%%l_%%rﬁ v%a]% aﬁ‘ﬁg#énef%g e

carriers were sub rans erre

religftssweveraach Hegfed itk akpuhtentml1twbigaspbans) of @ coapisition offthe
pkdBRSnIRFi6h MbQH habtetmespdreby rﬁe%ﬁerﬁg g{o‘?\%{lfﬂﬂf reQ{]\@W Whthin six
or no growh. New tubes of steril la fromt

9P% were al so inocul ated as a gr ovvt h pronotion

verification.[252] B. Results
[299] C. Discussion

{300] These resulis are consistent with the various in vitro tests reported 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
too caustic or toxic to be used in vivo.
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[253] Initial testing using S. aureus denonstrated
passing results for sanple # 1 and #2, but sanple #3

wo adob@ads11tUpon i nvestigation it was deci ded thaPCHERIO®047699
#3 may have been danmaged prior to shipnment. A new
bottl e was obtained fromthe sane | ot as sanple #3,
and the new bottle was | abel ed as sanple #4. The S

(304 eudeifiendl ergeiaBasiyieBeatedfitai ng sanpl e #4. ACAC
gui delines state that for any one tine point and

[3g§]gan| SBhePRb réglﬁ%ﬁfe'd%fudy svaghlsewesbucrn igGaatd) Trerpurpose of
each [ot tested Q% itive controls de nst ed

iy S a 8 R TP SR POl i PR R B LR
pfo@ém@é bf thetis ppinisiferp@tanicsmpasiibnaf therpiresest m{/e_rasu]x on patients

er t| ration was run in duplicate for al
WBP&% e?ﬁ%a?rgborted titer is an average of the

repllcates For all t
08 nd 198 PLiRe58 AHPISERUOT L BB PsrPg e QUG H
sM@wﬁfeu é@l@tfdnl pﬁbdmé@é&ofc&ﬁﬂ)ﬂo meesmefaods lersintcoulti &ve éested for its’

pg%s[lrh;% Flﬁ'agvg Qg?rieé'ée r?ala ‘fé\u ép%ﬁ)%nté \ﬁlﬁp h %htré:c?éd { Maloarla infection

wite gy pithe fouait) Pzdslr&@luuaspeples sAs hwmw §f batrotego! isiee f@UGWS
mn test point. For S. aureus 16/180 carriers showed
[:&1)51PV\'t hﬁ@ttné@ﬁ/efe dﬁrﬁbdtcﬁlslh niiidat clialed oRihHBEpitader nyi reedical doctors

(Mpgp Mﬂgg@[ﬁ \éer%?afg@r gg&q]ergljs%ag C2d .ge,%%w{nﬂ{ ciaﬁons There were
atetat of16i patieras dxdnidSDpey soetbe AR ghmmtgwewrnqlaﬁedﬁmt@kq the

sg]el? \Reogiﬁgt t&v\}e QLA dfag %5@13 d;ﬁeaé \%élt asﬂ%@l@ %HSHWW &é‘Jvﬁ b‘ﬁaeday before

thg trigl tzeggo. apHldhes evaﬁudayh@wéb? @P%meﬁt %W%mahﬁ‘eé’a?%? )
H@EH elihifafed%dHat Wabthwé dgﬁ nfh%'b@’ner*w*vo@@ o@W %ﬁpbldﬁf&hémhﬁ@d
15 mn treat ment Wltg( ‘ﬁ Cla q ERS IR
conpletfietodhR BEEIYR AN AITGINP a@eh@n fogob g AR BRGE this
treatment with 1: 70 phenol and showed growth foll ow ng

5 Detailgoffirptoeeleat ment with 1: 60 phenol but no growth
foll ow n

t r eat ment h
SaNwBhe1 4 Hesiont B0 AGID BF SPHEN BIFSRPry o 5 | 10 or

15 treat i

{ oNlgRpT Paia fo tfa?te%eew?ﬁ? SFRab ety Sty es
henol . [ 258 FFECTI VENESS OF

[395] PPI\/T%I[’LW Rf[SPEE ﬁﬁt ﬁ R and 1.5% Hzg Aﬁl% 18ND

PPM SI LVER and 10 ppm K2S2
[‘s_@(]quRpmq1@@_prn qllwrﬁmﬁg%oﬁﬁlto lg%é% ort r%%tm/_\enﬁl\;%atlents

A total daily dose of one ounce divided into two equal doses; one-half ounce (3 tsp)
taken in the morning and 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.

[307] 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.

[308] In the event of a patient who was still harboring parasite after having taken the
silver/water 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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| NOCULATED BEEF SAMPLES [ 259] A. Purpose of
Exanpl e[ 260] The purpose of this exanple is to

waleomsnsiinat e the antimcrobial activity of therPCT/US2005/047699

silver-based conposition enbodi nents of the present
i nvention on sanples of beef flank steak inocul ated on
the exterior surface with a five strain cocktail of
[3ed] MONEbr the patent who was Egedn Enrlesshhah mldayﬁtl&?ddté’ ofdonplete

t
Sl ApEpU ARt bl N petd oS K B R Bitprer v
@aydwemr@)coomdmmrtrmwaymm ng unit). [261] B.
Mat erial and Met hods [262] Beef Sanples . Beef tissue
samBdotisesteer e obt ai ned from sl aughter houses within 8
hours of evisceration. The rectus abdom nus nuscl e was
[B¢ell edBbobfl tasterto e siesd:Tar grasgnden(ot dlsseots) lof paresiesiin thy patients
gﬁ&n\n Ptehﬂiﬁéi b)?@ltl‘%?fﬁ@%ﬂdlhg %rgrégéﬁ f gstlgF Jﬂ didhsn test,

€ nmuscl e out nat ura seam

mh@me@éfp@h *@aqwl gneass froa\eaeh efdhgpPpatienize e pplianisblpgyl was tested
o @stdefo (O3 ﬂﬁas@aﬁa.@ Fhakt fh%y RRACKFad HhvdBR acttv@abaw@maéhé) nf the

the same elaoator | es
SR T Actvecauh Pl oot ok BURISH S Rt
d@eﬁl@@d:eahto tiatmpl. Screstd fnolndécasbd)rdgg bavitaadqﬂbisb@tmme age,

tl%ntareg rf d onggtg‘)f\é%ggs h i B%Wnﬁ tlln%] f I\W\H wad % qgnred of them

VISCG 1 on romra rec us a
dring lthesstrial] Bha tgeyomuichbp paig fcw@ﬂl@omuharaﬁ,oandrtb@taebthamalm of

&Jn%%%oul@re%ul?m%gfdr@d’ﬁ%d %Bﬁrthé ir%ﬁﬁtf‘ﬁﬁ@t‘eﬂluﬁéétlé{ eFQJr

corln% devi ce and surglca scal were utilized
eafiepleitiead pprped & ipindlR trighuheigre @b?re%waf&n %e&ﬁﬁr‘?tﬂlgtlons telling

ih8neiowab tdkeara aa@hpraeme k&oh dE'y SEise C&gcﬁ&cw&? i trgratbodRests,
9M?,terl | e. stonacher,

AR TG W R o BE L orer
Wi3) paidJer argl of thd dysons were prepared and spiral plated
at 0 mnutes, 20 mnutes, 1 hour, 4 hours, and 24

iﬁﬁéléb?ov@@ﬁ;ttoctor wad Shetly LReed k@lﬁ&hé/@oﬁm&cehﬁﬁomhﬁrﬁﬁﬂlﬁ@nca All
Bact ﬁr ial Cultures

Al AEcPvER G 9 TR e a el Gk pe <Pt CRBUP Selesie the

existenteaf tel dlastiddenpangiteveTie: iavigdT abds mgsts bertions of the earlier
n r. Y " r i .
Bt Tk el 8e OALT U S Alsn BT o B SR, waon fotowes
ihelpratoqolggt forthdmnreniately alefye hete®d) , S. typhi nmuri um

(U&), S. agona (KSU 05 from CDC out break isol ate),

and S. newport (KSU 06 CDC outbreak isolate). The
followi ng cultures were used for the Escherichia coli
specinmen: E. coli 0 157:H7 (CDC 01,03), E coli
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O157: H7 (USDA-FSIS 0 11-82 Rif resistant 100ppm, E.
co// 0157: H7 (ATCC 43895 HUS associ ated Type | and ||
WO 0006/0341RT f. Res.) and E. coli ATCC#23740 ( GenptT/P82005/047699
K-12 prototrophic |lanbda). [264] Stock cultures were
cul tivated by placing one inpregnated bead into a 5 nl
solution of Difco(r) Tryptic Soy Broth (TSB) and
[3tcubstmmgryf or 24 hours at 35C. Next, a 0.05 ml | oop
of the respective culture was inoculated into a 5 m
solution of TSB and i ncubgigd 4f or 24 hour at 35C to

obtain a pure culture. After incubation, 1 nml of
stuber espective culjfture was Tngeul ated 1 ntp349 M TSB |4
and i ncubated for] 24 hours at 35C. Fol | oy ng

I ncubati on, sanplies were cenfirifuged (15| 300Xg at
Nd6ar of Ratbrntdhe superinat ant natfasi al decant egl and the [13

pellet was re-sugpended with{50 m of O. i%peptone anhd

AgeeRamgef uged (15, 3
was decanted and

@7q at 4C) |a-doi nal tine3-6The pept ohts-57
the remaining pellet was re-suspended

Males/RemBlesi of 0. 1%Aeptone. TINA five 10 nhB/8bott| es of6/7

Avesageatsily desagal t urlelOvelr e ni xed 5tndget her t p1Emeate a 5015ml
n cocktail contdining 109 cflu/m of Sal nonella

Shapest recoverpinetoc Ktdddyswas di ll Stdegs t o 106| 2daysri  or 1p3days

Lcmaa%mcougryrﬁlmeo 1% éyBone 110 deyss wer el 8da¥d r ned by days

Averags regavenringh sdlRtaxse and|8i¥da¥gent i al 43s@ys, and| 4.0

bi ochemni cal analysis of presuynptive col ohi es using APdays
2CE kits.  [265] t hod _of | noculatiaon Sanpl es of

# pealients| SARSKeAe A | ect us abddi nus nuscl €6 ver e 13

plasmodiay 1o 13 X 8 cm (104 n2) and were | nocul ated

0*

#R?t ----- Ta‘,g@ggi?;gu 9 ktail d O*:m:m es._qar

0

IIIIIIII éhRj h74ap_aoh;nh Lnocul gannLutlnn

cf u/ ara

106 ' B oY RS upe

tg) be afw-ngtomatic, as

10

gl B &ga“?%%?ﬁ’éu

speC| €s.

pr oxi
B | ow
col i

| evel s were 4.2 and 3.9 log cfu/cm 2.

i e

et

act ual

for . the hi

e ryentep o
Ol Ssigriificantt gositive sifets agatshthamatuiafpacasite.nocul at i on
[ 266] The beef

B8 DR B SRR oo o

Sal nonel | a
concentration on the neat surface was

bt 18 B St Sfiten 4 s

[3EANPl es IEDENCEEDF BHRTAG OF 660 PYMEILEERAGARSST FIABRRIA (IN
hooks atﬁmég?d to a notorized track that pulled the

spray cabi net (Kansas
Food Safety Laboratory) while spray

beef sa
ate _University,

t hrough a nodel

l3ﬂ4led'ﬂﬁ%ﬁPé'meé applied. Treatments with either the

| ver c 03| ions of this invention or deiaonized
[33?t é} Q\,Ql%ggl sca e malaria has been and remains a major public health concemn.

The disease is caused by parasitic protozoa of the genus Plasmodium. The life cycle of

15

this organism is complex, with the parasite alternating between sexual reproduction in an
invertebrate (mosquito) host and asexual reproduction in a vertebrate host in addition to
20 mammals as vertebrate hosts, birds and reptiles 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 vector 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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applied to the beef at 20 psi froma distance of 13 cm
in the nodel pressure rinse cabinet for 20 seconds,

wab@empriay nozzl e (BETE NFO580 303) delivered PCT/US2005/047699

approximately 20 m of solution to the surface of the
beef sanple. The tenperature of solutions and
treatnent application roomwas approxi mately 14C.

C
S ang% n‘fcr ﬁ‘%tsgeél‘ﬁftlnéjibohﬁ ﬁﬁiagellalaﬁ lo%ﬂfon Mrﬁgﬁﬁ@@b?ﬁébgﬁﬁ?%tages of

fromthe lateral surface of t
§%wbqu\e§‘t Iy vitespculigugtion @f S0 PARRIR @gwr@aﬁlﬁ]ug__agmg\é:pgdltlons in the

mabd ite e eer fanme%aurragéraé Qlﬁias@m)f ﬂ@“lfé-‘dybwandilff)rftﬁé et‘ﬁm@bmc phase,
and _recover Log re

gmtpa%tgrﬂa)éfme qrcaz&h B 81‘086\#}&738 nsat\é\aE etry_lt rocyt% ‘cf‘oc%gorpsy of the
vertebrdtabextl.t r eat ed sanpl es at the specified sanpling
times (0, 20, 60, and 240 m nutes) fromthe |og-|0 of

e e b bt i R o

#ian\iaird nzth)wl@.qmﬁ@e majqe infectippindisPaseein temp oy wwg%w The
BlofRbal piadie ihlate c@@s@gaﬁélamm\genbﬂnonasrﬁ@maﬁage&\w Four species of

0
conbi nati ons of 1% h uﬁgg{{'gd'um vivax,

BBRORIdD SHoP0 FRREAGAR Eh HOTEH bR
Ple2 026N Melatad esll Gthshid6itin @aIeRE&mbmﬂ;teWptlh\clﬁia?ﬂy pbpithe Anopheles
Silver Compositi

gvfs%Lﬁtron ma Vae lrnfeacgcg%rlh%ggls? %% f@r% icg{n/tg% 9&@&3& glo&i] 38%1 as from
bbd@ﬂtm@mwnﬁ bacteria on beef steak. In the fol l ow ng,
this reduction is expressed as the log of the ratio of

t he nunber of bacteria in the control at time O to the
BiglinElassic pyertem & malapip dnciude fver hepdacha® Fhills, Youting, shivering
SAIRbhsidrs: & sorhé Salenthy of i‘dl@par@@ﬁﬁa}larﬁ@rchﬁiawmrfe{/éra'nay be

BhadrDane e trePuinE pregae iy SIS St shmd - Gemigoiat Briods can last

fromug sy wéeks o atverl monhe Seyerd.sD8mt is ®temiatiniiugss) todhel cause of
s. Thus, at 4 hours (240 m nutes),

% %§P§%1%QQ#¥%E%&$hltla| bacteria count in the contro

to bacteria in the sanple treated with 32 ppm sil ver

'[ﬁ8%0ﬁ1a§m051951 &A a ;ngher initial bacteria | eveI (106)
| ow ng reductions were recorded:

6 higi RASis hag sggergltmygrt@ﬁt featgregglhese wlu&pﬁh%ﬁ@sierﬁ-,shgqe of the
%%eﬁbﬁe fﬁBesIcSv@%tbtcﬁ gréweth Galttee (et ahdéhe3Rdcpizatici bivipe pigment

tnl s nti tLy
B R o Tses & Buge R PR TR BReeBLlsrig b gooyiss of otner
whilnbtebrealanxb peesitsed t hat di si nfecting a neat surface
is an extrenme chall enge for any disinfectant. [270]
For E. coli, for the lower initial bacteria |evel
(Pifelgiparum gigo fiFfetsdwirmipelodier humae spesies B greates yinderpe and lethal

%foé’t? afhild s@hl%’do%g of theZdyRtociit Thd¥dti€fargely dohiinbd &Dthe capillaries
m nut es,
and sinusoids of the mternal organ. The popular name for the disease caused by

P.falciparum is “malignant tertian malaria”.

MATERIALS AND METHODS

Citrated Saline:

Sodium Chloride 9gm
Sodium Citrate 20 gm
Distilled Water 1000 ml.

Giemsa Stain:
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240 m nutes. For the higher initial bacteria |evel
(106) , the follow ng | og reductions were recorded:
w0 :2@%/0at110 m nutes, 0.60 at 20 m nutes, 0.83 apPCB0S2005/047699
m nutes and 0.87 at 240 mi nutes. The results indicate
that the 32 ppmsilver enbodi nent of this invention
shows an effective bactericidal effect for pathogenic
Ciemszo$atindtowdeef stemfgm [271] D. Results with 22ppm
ASedlvteraloBbaiposi ti on7§ &Ff2] Results with Silver in Water
GlycBl Sal nonel | a ag5the | ower initial bacteria |evel
(104) , the follow ng | og reductions were recorded:
Figldg®tip: 0 minutes, 0.43 at 20 minutes, 0.48 at 60
mnutes, and 0,68 at 240 mi nutes. For the higher
i ni thield'sSqltien#3 | evef (106) , the fol lowing | og

redycti ons re recorded: 0 24 at. Q0 mnytes, 0.24 at
26 wAas S 8 ofmeltyisns ke it & Qs et a0
MenubiSsoive By SrABUHIPS, (aRAYFAIsP1d thabollifth fotn BBEY S | ver
enbodi nent of this invention furnishes an effective
béac tleisgobiedglof &g dfiredtin fhersoldibmiorelstep 2on beef st eak.
[273]. Results with Silyer in water and 1.5 wght %
hédﬁ%@%’ﬁ@ﬁ%ﬁ% Oapipine SgUHSHEM 8P Bor t he | ower
i gi ty 1 oL . . i g
r gd u%?éieo&r@ﬁl&ﬁég awlggég?h egglér%g;'%ﬁg %P Q%R?nwrﬁ%}l%g 9108'933 at
26. rbehstted at rOor8 Gergter@Orerforas lesys.and 0. 62 at 240
m nut es. For the higher initial bacteria |level (106) ,
t ke F!F1 owi ng | og reductions were recorded: 0.28 at 0
Fig'aBoktion #214 at 20 m nutes, 0.30 at 60 m nutes and
0469 ' 2 pndi cate that the 22
p?)'msbsfl \l/\éfzgvaﬂzﬁéiﬁﬁn &éﬁf%‘ﬁ%ﬂ%%gé%pper oxi de enbodi ment
of. tDissolviernBydf INasHPO Oiv itrikesoldion @bhetdp /e bact eri ci dal
effect for Sal nonella on beef steak. [274] E. Results
wit PISeIVeFrRoif el O.dp disoediution fromBsi 2.Resul t s wi t h
Si,| o Conposition in Water . For Salnonella, for the
| ower_Tnitial bacteria level (104) , the follow ng |og
WHEHSX3®ns were recorded: 0.38 at O nminutes, 0.41 at
20vrightrastais poflds39 a6.090 m nutes, and 0.61 at 240
nGienisastaif-pewddne hd.ghher initial bacteria | evel (106) |,
t Methlaodll owi ng | og t,eelmdti ons were recorded: 0.24 (at O
nitnavemjghd axllfiltet bé&fOremsaut es, 0.41 at 60 m nutes and
0.54 at 240 mnutes. The results indicate that the 10

HUMRYR Sl PiRMAQH bidBA brodh A S 1 nvention provides an
effective bactericidal effect for Sal nonella on beef

. R ith Sil Composition in W
MR r ey BiRerB S Beod e &t rronel | & For the | over
R}g,\mi_tj' !0 ht?c%% ?erkie eI ievel (104) , the followi ng | og
. o 0. 26, , 0.28
P Einlien 52 g st Bl Baffut o5 028 =
RPN 648 C dridiett Medium

(Personal Communication Dr. Sutar, Haffkine Institute, Parel)

COLLECTION AND PROCESSING OF INFECTED BLOOD

[319] Parasitised erythrocytes were obtained by collecting 6 ml aliquots of blood in 1 ml
citrated saline by venipuncture from clinically diagnosed cases of Plasmodium vivax and
Plasmodium falciparum malaria from Kasturba Infectious Disease Hospital, Bombay. The
blood samples were collected in 10 ml sterile vials. The samples were examined by
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hi gher initial bacteria |level (106) , the foll ow ng
| og reductions were recorded: 0.03 at O m nutes, 0.16

warog074tinut es, 0.21 at 60 m nutes and 0. 36 at PCHOS2005/047699

m nutes. The results indicate that the 10 ppm silver
with 10 ppm pot assi um peroxydi sul fate (K2S208)

enbodi nent of this invention provides an effective
praparengi thin dadeasf fnd stairing th&ameemsatithal 006 Cimreda’stemkfield’'s

B B TN T S YRR

Bxeliep P& cet POParFritenrupisbe saraile whas Sﬁcésééﬁpl eisto
dem)nstrat e the utility of silver-based conposition
nbodi nent s the present invention for treatin

a
l?’éPl ethp R a%ﬂtiﬁ‘?ﬁl‘?'%ﬁ CRSHYEEe wapheddy(sqivit '”Cr?”tpiﬁt%m&g‘t"f“i g once
Wt @opletcd maRiln Bnditen aell Yéspendor ives, praparéchfm Abple edium.

SO RERRRE LR LRI 05 10 SE1flagn Plo B g 15
of @mplSachasiym avad adtied bed platsater€linqubated/rt en ritrhgsphere of 5%

?I@;taha let 1?1'“/0'% ﬁ”%%&ll&rﬁ%% Qﬁ‘ar@fed R Gy @gésﬁﬁétmgﬁthé‘ ol Mum with

. pat Il ents wer
3 steyilerparatre pirebmpes pddingh1.6ml cp@plsteaedivmi GyiELes \yere maintained

E}Dtrmﬁﬂlh@tffééhl&bllﬂp(ﬁblzﬂ bIME@d grc;Ubl‘i‘A‘?CH'f'pﬁ?@Hthéhe\ﬁﬁfndJ%&ﬂ suspension
0 in na and _ext er nal alternative
PR 1 e SSR VB GHEt e ek, WP s 7y Garteshn bl dhsfaraet
paEbsitid Mdexipghed &5 pi1%atibthe ihitialcsarasiticciatierowsas noré tany1%, then
r i,nfe nuysi , [ 0
b3S et g Jonath A3, el i PSRBT (RENE2507) anc
(Tekawri2608, and sexual ly transmtted di seases, such as
onor r hea 280 B. Tr eat nent Met hods and CQut cones
HY SMEARS AND S TAIN PROCERURE et hod

corrprl ses the step of adni n| stering approxi mately 5-25

of silver co tion, to five tinmes a
Beaf | Gilas ert 62 per B 15 Waghies. §BR sutes iaee removed
frore platsh e_mdttl’anéibfradi toldénfrifug@atkumﬂ Abhord 5 e asipoanisigte ofedaum was
8&’&9833 LE 4O HlrudelEh Jtoé e‘?(ed H‘V%Br‘ﬂ O Gydrd '&?n%rcfh@ed at
one day. atq( a9 %cover in one :
pIRBR 1108 ﬁiﬂehpmlfsr abotih‘é) mmnﬂeadﬁ\fteo Aipauit é@snlmrh@ Hredpoasfwere
%%Uv@& ﬁBﬁrdeﬂﬂlfLE; anair%%u%rngﬂ‘aafsﬂdlc}’\ﬁés &Q&EP&&%I' [ét@rnthe cultures

or al ; one Ive tI nes unti | her e V\BS
@'@Fﬁ*)’ gtedw\kyvod'g@rpéml@r V@?P@St?r@d’f'@dnwqu‘\etﬁﬁgw 1@4Qﬁmd
émwwﬁr&emﬁo%{&sppmn)e@aﬁm?ﬁ ﬁteemmagwegmec&unm@were
resen | nven mes
Tt e o] fineb"Rseras pRpwe gl ebeh Cullfd B

stamed with Giemsa/Field's/Wright's stain. About 1.5 ml of medium was added to each

plate and the smears were examined under an optic microscope for parasitic index or %
parasitemia for each culture was recorded. Fresh erythrocytes were added to each plate
every week (Pradhan, 1984)

[322] PREPARATION OF SMEAR
[323] A drop of culture from the plate was taken on a micro slide. A thin smear was

made and air dried. This smear was fixed by dipping the slide in a coupling jar containing
absolute alcohol. A 10% Giemsa stain solution was prepared and used for staining the
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days. [283] Vagi nal Yeast (Candida). The nethod
conprises the step of admnistering ca. 5-25 m of

wa@R00s@r4ieonposi tion, one to five tines a day aBCTaE§iNHD47699

douches until there was a response. Five patients were
treated with about 10 ml (about two teaspoons) each of

a conposition of the present invention for two tines
grsarslaye slides vaae kegtlimmseheniich €0% Gidmyaestain eolytion forabaut 30-40

d . Th hod [
%W)étegaééﬂb% ﬁaghn?go%‘{eé Pt I Ssevergl m;tr ogs g]?m;rl >

silver conposition, one to flve times a day to the

L\gft]ecﬁa‘?gsut?tylﬁdéwt'l there was a response. Two patients
treated wth several drops of a conposition of

the present invention in each of the infected eyes for

[3\291 tp J¥RStPIRdexdds calddRitdiad |c@ﬂﬁtﬁ19hl@éjn@n5éﬂ Iok par8§iRY BEY100

v ﬁbtﬂ%t%%"%&aﬁﬁmgwg HRe et o0 Rcptre ovserves

mknwmrmé i nfected abscesses) . The nethod conpri ses

the step of adm nistering a silver conposition, one to
five times a day to the infected area until there was
B26k spduseSys8ins pati ents were treated with about 5 ni
PRRYU RS ﬁ/eFeeﬂépﬁ%‘)mtﬁ 36h, ImAoFPIRPJut PR p%f'ash&ﬁa The lower

resent 1 nvention on the Infected areas fo times
g/initiph paragiteanip s theareatarripmpereass ig numpeEey E?rﬁ‘s'ﬁﬁstﬂl’ﬁt Mill occur
tiingen-cigy groviik86] External Qtitis . The net hod

conprises the step of admnistering a silver

conposition, one to five tinmes a day to the infected
Bar] URWE IENSTEIWEYS a response. Six patients were
treated with approximtely two drops of a conposition

of the present invention into the infected ears for

[32Bk €16 mimndiat betiontistgrile WMicsowselt Hlates wersrhisemd tpr drugugensitivity testing.

bﬁ& ﬁ/‘é? [¥edBtbi 6e SRMY. lfll%yl(NOq%\ﬂ§ g&?e&]&d Wyl cBht?oI Mi'l&i I'&elvéq‘@om

d conprises the st nistering
mjwpﬁﬁl\ﬂwl enculigrresandod G B@Mt ¢arepiete megiunt and rmed rumfF@c testi50p! of

?Lﬂtgre%}t e,{tﬂgﬁ/ﬁﬂ WaSmked ﬁf@@%\?&n}f%ﬁg @(g@ b}eeq'@ln%%d silver

at e r oxi nat e 1 ONn
pAnopAdcipy EEUY) wﬂih\Nénwwn@stchm hgcrp\mlbol@tﬁéwefﬁ@wéd and

Ridlbatdd ﬁ%bbutnﬁsc ﬁ’leef . ar-lf&eablééttélserﬁg ﬁlﬁ&%%@pafré!;lltés enter in
recovery |n kin Infection .

é*&ﬁﬁm ‘§6§ hoys °§H‘é‘6’a€?” &fftﬁf ﬁF‘éttaé'P” Hyjngmicropipette
mblsu@érnﬂampﬂédnam as rémisvel idddont aBRSvell vitR)taKedd pebhrg
sr(r)\egrlg gnd s%cr:\}e%qor%ee gchLljzrc])H devtellgg%gnt\l\?he tést has been evaluated by
counting the number of parasites in stained pre-incubation and post-incubation films and
ESNP related inhibition of schizont formation. For a valid test, the control well should

show > 10% schizont maturation.(Wernsdorfer and Wernsdorfer,1995).

Results
Species % Decrease of Parasites
Plasmodium falciparum 94 %
Plasmodium vivax 92 %
Plasmodium berghei 90 %
[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-vitro. This is of
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response. Two patients were treated with about ten mni
(two teaspoons) each of a conposition of the present

WO pveftr4ion three tinmes per day. The patients shOWES2085/047699
full recovery within eight days. [289] Gonorrhea . The
met hod conprises the step of adm nistering a silver
conposition to the infected area until there was a

sigsifiansesindabe patasitst! &/ ¥RsPwE8 Gt d’a?éﬁt@ Ghé%lﬁ{ ngﬂﬁér)g/tthe o
a, Conposi e S
%lg\l/aé n% f’e""&%eraﬁur%ag&doﬁ% gcﬁgﬁy”@%msn#ﬁéa'% Ef 'i”?ﬁ{'@ss h O\a/e d an

b f W t hi 290] Mal aria .
B0 ot hoo DN SEEFFICACY b To PRk HERAGANS | o

silver conpBERCUDDSISOBECTERIAI ve tinmes a day orally to
the patient until there was a response. Eleven

Ryl ents wermpgLated in a first study with about ten
m (two teaspoons) each of a conposition of the

BR e PUBRH it Oius T SBSTa ER e s o Shonor o

erareisitien ofivhe awesawtmvenmwmattbe tactenisthattalsd ibeleloss.This
é)%ﬁﬂa]e dé%l:ﬂlﬂegstﬁegpr@% R é(/'aﬁxbﬁ‘cin of Tltbeprggénrt] %gerﬁ%ﬁ%r' S es

step of adninisterin Itron,
tHP%U'??'%§ff'aafda§h%@eﬁwﬁeieamm§wdmth¢ Twm@mmwty Test

Métﬁb@%@cceiﬂéﬁ bp &id EP]A 8n m&@n&aqh fgrssqh%férm uﬁltee%@ates
'?’3@5%??’%’? g*é%'?r&ré% V@?f{] mﬁﬁeﬂﬁﬁéﬂwwew GG Suhstangss.
Ratd Call4rhiNoticeria Takgrc(iblativdl Efectivendsa T2}a BEAWAﬁtm?]lcrobltal
Iy ] h@ e s the step
|Jc’)%f“!':clldm nlkp‘rl}ebfﬁﬁgj%g% l%ar% I‘ilgcp\%n§5:01lr§§iégcsgorrposi Iti on,
f [ che unti
[?%‘zrfaowals\ég I ﬁiﬁ%&aé‘?g‘gpgt Y:glt n\{;\l/as ?lrjeat ed with
about 5 m (a proxi nately one teaspoon) of a
posiiatedals ofhersiieerseapasition af therressint invention gerwpiised 10 ppm
sﬂ%f in Wb@r Ak sk c§m§é/s!'ﬂth\Vé§ e(/§§é}leé( eﬂpm.h&bﬁth Yc?hq@@ytﬁatnx
2 gcr nprises the step
4:98 2?&?{3“"5%%'? @@E <<'E@ﬁ&<9§ X iToiR orgéﬁ@”tcz?uws\ﬁébw%%s in
mrdﬂyaradscam c@asgtwemnbslb it M@ticds Wais ued 8SH asRi-inHorl.
BRI oL bRt oo 2 ks e rodipee =
sirmifee éUQqenfﬁEiltsp@rM dalercaivss. fhe teshtrgarssrowed ekpdsed teihe sivey
dMﬁpBélfbnSIh XupIRYR: dt ?&ﬁkx&%hﬂ'eqwersgﬁd 'qD£ fiLd QQnéHEM%)raheﬂ?r%tlon

met hod conprises the ste mnrs er n

FRT0 S rbiline, SR H o ; Tk St BT et f?@é&é%ﬂ%én'dve
tiexvedpan ieeval veluii b’f buffeged-yelatiniBUGE) wastadueded thei e eyspension
Ak th%ge\!Vﬁ‘z%dtv&lﬁaat ?QIOW” b'?ar@tg?g?lyliéggﬂuo o%ﬂg/fet?\é t@ghg grndPfor 1

t easp oon& oslt
minute while keeping the cul ure at 0to 4°C inanice bath The homogenized cell

suspension was diluted with saline Tween® 80 (brand of polysorbate) solution (ST80) to
approximately 107 cfu/ml.

[3386] Challenge Titration. Tenfold serial dilutions of the culture were prepared in

dilution blanks containing 9 ml of neutralizer broth (NEUB) through a 107 dilution. Three
1 mi aliquots of the appropriate dilutions were membrane filtered by first adding 10-20 ml
physiological saline solution (PHSS) to the filter housing and then adding a 1 ml aliquot
of the appropriate dilution. The filter was then rinsed with approximately 100 ml of PHSS.
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invention two tinmes per day. The patient's synptons
resolved within five days. [295] Sinusitis and
wmki0aior4137 The net hod conprises the step of PCT/US2005/047699
adm nistering a silver conposition, one to five tines
a day to the nose until there was a response. Six
patients with nasal infections (four with sinusitis
wadtets/\nem/iatsaotrclailyrrbmoséd fvai theditehdusiagted platcdédonto 7H11 agar

[ d t £
P8 eIt e Byl BvmEnRe Charer oF 8 © et daw
three times per day. The patients showed full recover

[37)t hi Rositiver Cerdiel A ubasIniaiging B m! ipt $ T80 wasrepries aeet squibfated

t&@ﬁ‘@%bé%nme) trRRF ﬁé‘st SRSt stigird wss adcfeulwﬂfe tube (1:10
ition, one to five time le until

d'!%@rﬂ)eTb@a%af%P'? Wap ORie éor BomRinyes: |T§Hfl°'dv%§a|tcwié prRP3[ed in
dRAIBI BIBhkd contAiing el B IeESeB throughet idiutiohTieee n imraiquesy of the

agiyiriety Suos e rrRaL T iptse 0 A, Ao 20 b pPEY T e iter
howsirycehd dlosrpaddégsa 1 ik alituetof diie apipniatstddutiang Tee @ﬂter was rinsed
wﬁﬁ gg&é*irtnht%& 109" Ftl%é 'T}ég flftérmreaasget)’caw r%lrrld&ﬁd#%rh khe f(i_'liter

resp eac

howsirtg and plpced orio 7(rlammgas<m#a$ ding pitRs wera d15eeaipd ira fwm'd'ﬁed

CW§W+Q%% ot kgyPresent invention three tinmes per
day. The patients showed full recovery within six

[33%)11/‘{) %étga%\% Eé gal ‘pS% Tng ﬁ%ﬁ]s cc%t?qr? Bé 8 of thl'?@st %38 %ere

equipated td 203:0.500 @& 4 wafer batht Tmesh wm;onmmg tye tast disinfectant
(lfﬁh,t%[!l E@'ﬁ?&tﬂ oﬁ)c‘ H%Iso? tes-trFr'gSr%srﬂ %l'ttﬁr@ Bv?s ‘Q@Je%l ‘Fﬁ‘&ﬁlbé Wi@ d

nposi t1on
by heiripg @oe ntacedwb%q«‘mmte ther wiien l@th M &2 A0 @nééﬂ nefates, ﬂ@éﬂ'

aﬁ)cﬁﬂ){sedﬂr% cﬁ%‘?f‘é@tgnttééhl lsuSRAYE W¥reWdnBiehed too ARYINEUR SR mixed

Di scussion [300], These results are consi stent

W.th
t*tqwgb'arﬁmd pera) Pidtigns wereorenafRetin diiting piEnis contaning 9 i of
I\Eﬁﬁ&ﬁr{oh@ﬂi the, 10t iutfoin| Vlﬁée 6 GiTRMRGIots cﬂlthé @p&)ﬁgé&rﬁhf}bns were

e ectll n robes 1Ln,vLtr
TR e el &b 28 ri o e B EIR8RR B gbling
1md raliquus ofetie appropiidie diuties. dine dilterfwas rlnaecgwlttaampnmlmgthly 100 ml
Pl agﬂtnecfn{g?é \ﬁérjeaalseptWH@ RhloY&! r &R RIRLLARBRg 3h& BWF‘%’GJ’% 7HII

Ive 1n the organi c backgroun
agartplaee The Riads. wevamubntmam mmmmc@a@m phpmige At 373 refor 21
neffective in the presence of a large anmount of
o¥gan|c material and/or are too caustic or toxic to be

[%?fd Ifl?Te l\@on rolO‘H> deAnqgllﬁsttraP na’lmmWn Qlfltu?e \%bLillgy aﬂ\cpreggfaﬂgé the

culture was tested against a 0.8% phenol solution. A 1 mi aliquot of test organism culture

was placed into 9 ml of the phenol solution equilibrated to 25+0.5°C and incubated for 20
minutes. After the exposure period, 1 ml from the phenol/organism solution was removed
and added to 9 m| of NEUB. Tenfold serial dilutions were prepared in dilution blanks
containing 9 m! of NEUB through 10° dilution. Three 1 ml aliquots of the appropriate
dilutions were membrane filtered by first adding 10-20 mi PHSS to the filter housing and
then adding a 1 mi aliquot of the appropriate dilution. The filter was rinsed with
approximately 100 m| 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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[ 302] Anot her nore reginented study was al so conduct ed
in Ghana. The purpose of this study was to utilize a

W e00p/0341eTi fi ¢ protocol and to focus only on tP€T/US2005/047699

curative properties of the 10 ppm silver/water
conposition of the present invention on patients who

had contracted nalaria. [303] The purpose of this

pmqt oC fleutv@ization véafidatien. A pmoa@dbtrcﬂ tHadiErBtatitveas HAdEPIH 8 mi

e R Rl b e e B A6 BylRabi e same
empatatwre ap thegdesttsamples rOve leaadzﬂteag opahisetuiurelvasizdded to the

Wé?gi ﬁ]g(ga th?tl)u%rh é/aln'cﬂ‘é h 88 céfﬂtih&‘eoaf?ytth% pBr%Qm‘fa?éJ ime it

Ium overview o
9”'1’ tke danfter p sempleTAdditianal, § Tvielraliugd of fesiPrarnism was added to 9

weekiNEalB Shd MIxES trFoughl W&@Hﬁ@b@ *ﬁéfnfaie%ﬁeﬁhmﬂraﬁé 81 B5oth tubes

and 1ts
ORI i AT s S TRIFES Bt of NEVE fhavisdh 107 giaton. Tirse 1
phdligascts of e ap‘pmedate @iutidas tvete, méamistahd fitepat byefmgtSadmg @0-20 ml

%ﬁgglt(%glg Sfl té)r hou e? F’arr\]c?thseh gé@nq E qug?%%m# tﬁ? gmo%%aé g!won The
titef vpe rmm wmhua@brdwga@ﬂy 100! E’M%& Tnediltgrscheeye asepititally emoved

m)rﬁ% ﬂlt@ﬁﬁo%lﬁg‘%’ﬁg ole&d or'i 9Iq1 Pgd Ela&e%hjﬁﬁéjplgtgg Were inc ubated in 2

' m nat | east e patients wo
W'?'f'%dﬁmhﬁ?r Ia‘f37t—*ﬁé§/f°aéhém§d corrpl etely to the
schedul e for taking the silver and for obtaining the
Bailly bl oddl Resdts. Details of Protocol: Nunber of
Medi cal Doctors (MDs) to be involved in testing: 2

Mﬂbef TR s’@ﬂhg @tk for e &Pﬁllé sleBiElr®@hs RIS I &I A, 3Fﬁe posﬁtlve
chnltrgﬁ tlter]\_lgas[ﬁj%gq%[ﬂg/gll 'Eh 1r0ed8%ﬁs|{e§ﬂrllj nberwgtegfre tyvely demonstrated

eautrpliztivn with & 0528 Brovery ihardidifeaintpsttraitersatutionviien dompared
%%tr%d[ggf LIY dose of one ounce divided into two equal
oses; one-half ounce (3 tsp) taken in the m)rnl ng and

- hal f k h
B onter (8 T ubiear Shbstpd Fouisvese bos FTIARA 2 Doty the

rfepbrtetmuﬁﬂsmmbt iV €0 Bk tdayﬁe &dunt ib@n lesfirddtiohand @at hitdubdte
rof C | et el ne by day
Rupls e BARR I é$°f}%a§e§[1 R NG t%ﬁ%“%@%%{'f"%aed unt 1t he
I;éarasite was g or until day ev
Mur r BPAURLHS ”Fé‘?ﬂ?ﬁ'“dl Wi%reev@ms e&th%ldﬁ@chm agaiss .
Wsﬁﬁ‘ieh%ﬁmﬁ@ﬁ co@RE®hidly hehay gtaater iﬂfant EU'L?% rebuMd in “less than” log
Ler tinued until. da Y nd.a note
SRSt Gt o eemanifoie B 48 A€ arean
edimplient adbayonethe accurate limit of detection for the dilutions plated. All
reductions were calculated using the positive control as the initial starting 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 Lod reduction Percent reduction
15 minutes <0.12 <12.3%
30 minutes <0.22 <40.0%
45 minutes <1.57 <97.2%
60 minutes <1.56 <97.2%
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[308] In the event of a patient who was stil

har boring parasite after having taken the silver/water
wo e0o6dB41days, the trial would be term nated asPOFUS2005/047699

and this patient recorded as a failure to cure in the

records.[309] For the patient who was cured in |ess

than five days, the.-date of conplete parasite

di sappearance was recorded, the patient continued to

receive silver/water until day five, and continued in
[344]e t Replicateolvaay 15. Bl ood tests: [310] Blood tests to

be used: The presence (or absence) of parasites in the

Pabb@stimebl 0od was defeaubtiogd by eit hepefchgt ré@uctieh ne
ﬁ?ﬁﬂﬁ@EStain test, 952§he G emsa stain_jggg,, on thin

or t k blood snears_fromeach of the pafjents. The
PHEEEs bl ood was T@&Ped on day zero gﬁét"o ascertain
49mainutehey did, in fatbd8 have an active<%7a§°é of

ahiptica. | f the bl oefdsgest confirmed argmedi ve case of
mal aria, then that patient was screened for acceptance
into the trial. Screening included recording of vital

3¥At @ such) agofjEknsage, patient reported onset of
di'sease, informng the patient of what was required of

et e R KA
tub@nplp$lah@<éemm relethessedmprising i step efredppesterinacsiveripempositions

offthd Qesé!ﬂt'irﬂeﬁ‘t%nﬁ? BRRETahd M3t tubSuiBSE bRBhRmshat agreed

to Jjoin the trial, they were given a witten set of

[34?]2 ngft %\Zléﬂ)ﬁ%r\g’é bE Rt cfkec{VoBP%%%&E@Ek&%ﬁb#\‘e&/ﬁ/m
tests, aﬁbB/é:ﬁbﬁa@fCZQ ﬁ‘gO%heTRiéU@MN/@G UﬂGUVﬂ’IZ}jS &TeC #20235,
adher en CRNBCMF@V? SW\@H‘?E@&:C@EJS%FQEUé‘JATC@ #@irAQ\eM to be

paid for any of the days. The above protocol

rictly ed t the nost recent study | n Ghana
B%?rica qg%éseo x:‘"’"ﬂ%lgelved the same dosage, and

ir ood was checked da|I % rn1ne t he
B‘él!l st &R BUBPSS HfenipRXAMRIRI 40 L‘J ?t%?é‘? 'C?WeOffstBqu GRFpRpitions of
thé pbdsentdnVentidrsagirist Candid®bibichres AT G 10281 SttrighlbraGnas vaginalis

A AR b B P el o o

i mredi_ ately above herein.[311] Surmary Table 4 +
3f&cov é?rf'S}d”t’? fegate Pé’e't‘ﬂo%‘ ?"&ﬂ%‘?’!ﬂ? vagiaalsy f BrpiezopLapsause
NG i0ERh bfobleAts iRdlidimgiathabiifebiths disped IrSsh, éndiaﬂjsh the

reg@%sbge aéhoglabﬁt S esf cgm%osn?o%s dof‘j"fhe)fnresent mvenggrY produced nearly a
100% kill of both organlsms The results show the utility of silver compositions of the
present invention in a feminine hygiene product and in a diaper rash product.

[353] Staphylococcus aureus can cause serious blood poisoning when it enters a
wound. It once was easily treated with penicillin, but the organism has now mutated to
the point where it is totally resistant to penicillin. The next defense on the antibiotic
ladder has been methicillin, but methicillin-resistant strains have become increasingly
common, especially in hospitals. These strains are known as MRSA (methicillin-resistant
Staphylococcus 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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their blood sanples tested negative for Pl asnodia.

[312] Clearly the 10 ppmsilver/water solution of the
w@e@s®ntl1i nventi on had significant positive efP@rUS2005/047699

agai nst the malaria parasite. [313] EVI DENCE OF

EFFI CACY OF 100 PPM SI LVER AGAI NST MALARI A (I'N VI TRO

[314] I NTRODUCTI ON [315] On a global scale, malaria

minsteb e SR medrBEhidus Tae@guls shivnothi Ctile af dillercangesitions of the

arasitic tozoa of the
FenrE R RRR LR UTPHRRE. Fle MDA SR o or gani smi s
corrpl ex, with th arasite alternating between sexual
Pefdr oduct iTriVetRcds A Reskisebr at e (nmosqui t o) host and
asexual reproduction in a vertebrate host In addition
B mankapyiag theadd$R Bresewatiediapid Bhallgsgsarst wisheicormposition of

Bt %fésél@cru"/\%n% éHPr%Iri‘émé 96 pHﬁ'sﬂ\Vér%{ wReF, 8% fbﬂ’oﬁvmg-rr'%ﬁults were

tlo% ﬂj L Hﬁ% In the nNDS(Q uito is.t
‘316% APse FRAISShoY ?'P{Sr SWROSHIARS ?féfhe Eseh BvBiionicas be
eﬁaebmhe aaist yHaeCihfectiday, drotezoediettions Nérdl drikPregidtanebdodra

Eon%t time of feeding. Sporozoites give rise to the
i z0goni ¢ phase, with proliferation of the para5|tes

|n erythrocytic and exoerythrocytic sites.
1558 o) Dang bt T e T2k, ey eesssbialsw il Captida abicans

;@abﬁ‘ms’a}&tms &f0/mhiNAfte e rhthat If@re.thém@tmlﬁmtegi \80irfigute§@ hour, or one
c sta evel vitro

FHRIE P SHERTos e i Wi rios foHRe ot i ng

conditions in the nDqu|to vector for the sporogonic

$ase Hichomgnas vaginalis AECG #0235 7 he RiiakcoRpenighien ¢f Trichomonas
Rlaaes proach ma@a Bx 10 efilrhil Aer@oMabiwithth& KiRver ¥dnhioRBiwh fof either

t of th t eb
e R A NN AT T e
et msorta lmmdresle(&@@s?‘ riahainarak ksgimais Ipessitéshaate bhalyzkdivia t he

merdsg?pwmqi@l cferna{,az %§Ae°&aﬁqedan%%§§rep f@ﬁfgg?as.%s

nort ﬁ 0zO0a ar asi es nal ari a
deénemﬁtsﬁwbrr@ﬁlﬁba erpnlyderue 0) minytesf eeritact wish tel siversdimgasition

|ﬁdil@$ti9§%ll&t@#i/3cﬁ 1Rl gF p@rtleE bﬁﬁ@ﬂk“&rﬁ@sﬁlbﬁéﬁmparaSItes The
Pl asnodi um vi vax, Pl asnodi um mal apae, and Pl asnodi um

%@%I"éembf?mt\‘ﬁr@ﬁﬂ\ﬁr(?ﬁ)oqeﬁ%n o tlﬁ,pqrﬂ@te}g\ﬁaﬁ Fptired after contact

dgfeagi)iday. mal aria i nfections may al so occur from
contacting infected bl ood, such as from bl ood

NSt YsbANSooct ldke /SIMIRSA ATEY HRIMAE. Fhe rﬁﬁiaﬁédneentranon of
i ncl ude Téever, headaches, chills, vonmtin hiverin

R GSIPENGHeo NV aRoc R BLEAS RPN OY T efvmr/tfrﬁr contact
withl thé bitver EdthpdsRioA TAert @eRs 5005000fu/m! detected after 10 minutes contact

(91.6% killed), 70,000 cfu/ml after 30 minutes contact (98.8% killed), 30,000 cfu/ml after
1 hour contact (99.5% 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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absent and the patient may present with deliriumor
coma. Rem ssion periods can last froma few weeks to
waewsnadiimont hs. Severe anemia is often attri bPCEUS2005/047699
the cause of death frommalaria infection. [318]
Pl asnodi um fal ci parum : This parasite has several
i nportant features. These include the crescent shape
[36f] t héhg almpbsrcgfttleg e)tahealesib tonflustrate tbé efjcanmdﬁ sibver ¢dmapositions of

thls %T’ﬁts@ﬁt Imtl&p 1%‘13 ﬁ!e ?%@%xa‘rﬁ‘e % m sife U&gpotsﬁl'gns of

nucl eus r|n ear ch 1s absent
the méesgam\te@éw lé%/ec?mtlmah@rppepjtlemﬁnb agellt apecin ap&\ﬂrabther@@y should

oRiditattel PAb lé??o@x&@y & EkRbciy ro@mbtswer %rh?ésnmﬁms %Rﬁﬁe@s

inits greater virulence and | ethal ects, whil

[3§% hi z Plgg:ﬂiﬁs %fl 8 rb%’%:rﬂr\%\y Fu's %f &%%Eédﬂa%n!ﬂ?{{ gﬂlz of viruses.

aries and sin
Thmltl@rraftim Bc&/ﬂrgaﬁ-lBVDh%a B@bIRNA vieusereplinatingalmgiskexgisively in the

hx/%ﬁb@l@‘@héb\étd% tfe§‘)| Rbﬂﬁ;éﬁ’dﬁ‘ ihvolvedBbd BRAMNZ)HRES: | BI0A BBy ﬁéﬂa@e and
MATERI ALS AND _METHODS Citrated Sal i ne? Sodi um Chl ori de

reyeiite SBUTCLIAREE (115 2P U0 OIS BRATPIE RReW (el Ivenesipostions of the

pr@s@ﬁ&ﬁen&to&l uﬁteﬁre RURA r@ﬂibamn Pﬁwmg eﬁﬁerQ]NAAb@lﬂhéib@e or reverse
uispliiRes, e Poure oG8Rt sByngr i Rrpelidhs e st
invértien hafe atitigiral prapertiaatTde.resilts Df tosaixappi2 . sBgw dfat Biv@HPO4

c&@aygyidﬁsowe {i@sérn véﬁ)t'lo‘ﬁtc'aﬂﬁefeff?éﬁ\léggﬁré& 'hsg’atitigb.330| ve

Azure |nt e solution
fro

b3 s Rusfiepedtal uodh Fendth e efers s Bhi il Gindes the

livet ihilpets piaet the hoalls imBund sytstest. dmithe difectionthe vineaatiathasdo the
mEHBra%é OF'Q Wet cell, and the core particle of the virus enters the liver cell. The core
particle then releases its contents of DNA and DNA polymerase into the liver cell
nucleus. Within the liver cell, the virus replicates via reverse transcription and translation
processes, which involve reverse transcriptase and DNA polymerase enzymes. The
DNA polymerase causes the liver cell to make copies of hepatitis B DNA. These copies
of the virus are released from the liver cell membrane into the blood stream. From there,
they can infect other liver cells and thus replicate effectively. The incubation period of the
hepatitis B virus is about 6 to 25 weeks (i.e., 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 nucleotides dATP, dGTP, dCTP, and
[*H]-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, Mumbai INDIA (a WHO certified testing laboratory). Test
cell cultures (Vero and Hep2) were grown as confluent monolayers by typical cell culture
methods.
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7. Filter. Field s Solution # 2 1. Dissolve 2g of
Eosin Yin 1 liter of distilled water. 2. Dissolve

wWQ@20g/00f11Na2HPO4 in the solution fromstep 1. BCT/US2005/047699

Di ssolve 2.6g of KH2ZPO4 in the solution fromstep 2. 4
. Filter. Wight's Stain:. Wight's stain powder 6. Qg
G ensa stain powder 0.6g Methanol 1,000m Stir

ee8ir ni ght Candetheds er before use. Human Serum/ Pl asma
of bl ood group AB + Human Serum / Pl asna of bl ood
gsaup A + RPM 1y PlécéduleisrasflloebRA Mo merase Reniisitnal
Communi cation Dr. Sutar, Haffkine Institute, Parel)

@%M - o;',&éﬁ)a Hpéhehspab{lﬁg BUALI(REL GO PG hgnamgbﬁsag br%rlncubated

Institute, Parel)
wﬁa@ésebﬂtsdoﬂclpmwﬁeﬁeéase@@ ifhipito]- Feggeatinpipiag s caloulated
ISt BR GRYAresunne & b &Iré] Ghdclbi}t aSIQ |sgﬂﬁédlm viithirespkcd tg Uephigudine

f bl ood i nm Ci t
7 RreiP eo i 2Bt AR B Spina RBNL AT SARAVA LTk

Pl asnodi um f al ci parum mal ari a from Kasturba | nf ectl ous
BPY e as Srewichrecadureplsrisiag Hepatitisg? Wots Wasiyseddo qerast free
Mrﬁ&ﬁé@%z&ﬂe ]@hlaﬂ isHe fiohecontadinatind BEzyRRRPA @Bus@Eract (25 ml)

EreaBfe F et P i BEgATP) 86 5p Al biterifre
Sicidotidadf 2§ Int)). Actbeanhihitof (3 mi) desbidddddatheomixtungicomprising virus
ggwg.u I {:@Qtfo%f Firos flant Rkt R .n@&b%%éda% 370 b
of percen arasl PeN @ e sanple was recor

320 t d pl ood I

[t e e Yk
puftdr 68fne eFPHBS,Simp @Mas uest instsagofdipainkititor(3 odnpl et e

medium Cultures were set up by dispensing 0.5 m of
@lﬂgpenw RParafe C[ﬁéﬁlbe B&itrol e@bﬁrhent%stpﬁﬁ&nﬂeﬁn Whmﬁ @ﬂiﬁb\ﬁ‘ﬁ BNA

I um
a%%%fﬁ?ﬁe'ﬁﬁ'bts?r
the tested inhibitor (3 mi).

(%I oPI mR/ugltng gt cheorn%erlltpa%on % m99m|) was used instead of

[372] The reaction was stopped by adding 25 ml EDTA and 25 ml TCA
(trichloroacetic acid). The reaction mixture was then spotted on ionic paper (DEAE
paper). The paper was washed three times with TCA and then with ethyl alcohol. The
filter paper was air dried and put into a scintillation vial with a scintillation cocktail.
Radioactivity was measured by a liquid scintillation counter (Blue Star). As a counting
control, a blank silver composition was run through the complete procedure without viral
load, to check any potential interference in the scintillation counter method.

[373] A reference for this method is P.S. Venkateswaran, I. Millman, and B. S.
Blumberg, “Effect of an extract from Phyllanthus niruri on hepatitis B and woodchuck
hepatitis viruses: in vitro and in vivo studies,” Proc. Natl. Acad. Sci., USA, 1987, 84,
274-278, which is incorporated herein by reference.

[374] 2) Procedure for test of reverse transcriptase inhibition.

[375] A commercial viral enzyme preparation of Moloney murine leukemia virus
reverse transcriptase (MoMulL.V) having Poly(A)dT (primer for RT) was used. 50 ml of the
MoMuLV preparation was combined with a mixture of dATP, dGTP, dCTP and PHTTP

nucleotides.
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CO2 and 14-17 % Q2 The nedi um was changed daily by
aspirating the old nediumwith a sterile pasture
w@eentdiand adding 1.5 nl conpl ete nmedi um CuPCT/USR05/047699
wer e mai ntai ned by adding fresh cells (from bl ood
group A+ or AB+; washed and cell suspension prepared
in the sane way) after one week, w-th washing 2
[3vées Mweekixtutentasl cotibinetiavitg Stmipd tresintiibitor iaketested sariddiee

refbytan‘ll-lo/ ur8|w8t8hecufo%eé a@gre?&r%'h%g i ndex was nore than

rumm Xture MM was used directly
for drug sensitjvit Thanh, 200 an sanor,
[PREPARAROERY o e ”iﬁ(ibwésrﬁ?'%ﬁ 'Néd Ed%tﬁaﬁﬁé T%‘i%%pe%)sa"”e
(FRE, BURIPRayBs inasdied thewmmigitper week. For washing, the
cultures were renoved fromplates and transferred to

[ﬁgjgt riaf paRive H@rﬁﬁl eﬂ%ﬂMEntEWa@ peﬁBrrﬂlé&IQQ Whlch laknowd ravarseas

to each cent e tube a t horo
AP RiaBR B RS GLAL T AP e AR DEo B RaE0 TR e
indfeab lof e tedterihkisitorAf t er about 10 minutes, the tubes
were renoved fromcentrifuge and the supernatant fluid

4es d 'ﬁ\%%&%gn wh@&t%bpeot B’iﬁad@%b@@hﬂiDﬂW@d%bhlemfﬁe dhé eeaction

two nore simlar vvas ete RP
e AR RS SR BRGIFEbE (REAF PE8eIh |RERGsh aRNEred e
tifnBE @@h wamm t}ﬁdl‘rﬁ/vlthtétlﬁyll alesholeThe flterarepbewasealr diedsog pubina

Pet h I
scitely YR aaN g e i REAE AR ERERA SR,
sdinfllatibn cduntee Bluerblesls added to each plate and the
snears were exam ned under an optic m croscope for

4 asi tic i nde3y ProcStpafoasestagicytdidciteach cul ture was
recorded. Fresh erythrocytes were added to each plate

[faégr y (‘f@lg vekd 5@95@&‘ froﬂa%ﬁb&hy{ &dmllierd? %beﬁfél-miéﬂ‘i &t et Rhat
3 culture from the s.taken on a
Wit Iy DRSEHCIEVEHE RS ONBARY TGS 8 PR et s
r§|€§st"é'd fiASthe lcﬁlﬁﬂe@t&’smb slﬂmdﬁgd febithigies ded smspanm?i,lplal gngvthar
cont ai ni n ohol

oot POnOSRRR ot el AN troug 8¢ =Gy BERA R YA cos nebator
al BerxCi Aheahqmer @of e}j))tof eatieesteubstance vna@%t@o@n%chm@teawﬂl (m

tnﬁlﬁg’t\l\g@ﬁ &{ @gz% ar aas ﬁ?b?xltrcﬂ:? Iﬁg%?% ﬂ&qhé hems M@%@%HQ&’ Bhder

25] Parasitic in
higspavess @mmmwtedwl@r@mﬁppﬁgdﬁ%f% @%@HOR?FWE)% ot ((FR- 6@

%QRI %Fé’éﬂ%mqb(’éh%&onowuﬁghu&leké ood smears. M ni num 100
ields or 10,000 RBCs were observed

[382] D. Results

[383] Results for test of reverse transcriptase inhibition:

Table 5a
Sample % Inhibition
negative control (PBS) 0
positive control (AZT) 31.33
Silver, 10 ppm 89.52
Silver, 14 ppm and 1.5% H202 86.93
Silver, 22 ppm 84.46
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w@arcadi4iem a. The lower the initial

for this purpose. [326] Culture Systens Plate cul tures
were prepared with a 5% hematocrit and about 1%

greater the increase in nunbers of parasites that wll
occur during in-vitro growth. [327] DRUG SENSI TI VI TY
[328] 16 mmflat bottomsterile Mcrowell plates were
[as8ed fResuith fagtesion HINA pdhinyerasesibinibiion: One was used f or
one sanple. First two wells were used for control and
recei ved 50m patients BMM or culture and 50nm RPM
conpl ete nmedi um and N,y - For test 50m of culture
or patients BMM was mi xed into well containing 50m of

8hglneer ed_ silver nanoparticl es%('%gﬁzmw th vari ous
—cg'%cent rations. Mcrowell plateswere covered and

npgRtive PP §1BRbout 370C in a caRdle jar for about 48
phsitve debso! (lefmiukdimepar asi t es ent eB1.88 schi zont stage at
sie, fnsbnef 48 hours of incubatigpzzAfter incubation
Hférnﬂt HEBMRM%@/JA %he super nat ?Q% medi um was renoved;
Sb ood Trom each we was taken TO prepare snears and
S etdRRIN f or the schizont devel BpRBnt. The test has
been eval uated by counting the nunber of parasites in
stai ned pre-incubation and post-incubation filns and
[BENP relvertaomposiiensi of therprefentioyention aref ighineffastive tdnhikiting
D& pdlri#sde the control well should show >_10%
schi Zont maturation. (Wensdorfer and
[S}%Lnsq?ers[:f?sr fo}%gt'saf're\)g?s% #aﬁécr{p?a%g]inhmﬁ ptN-Vvitro test
used as an indicatron of antinmalarial efficacy shows
concl usively that ESNP - ;I_OO %pm is able to reduce the
parasitic count in-vitro. WESCi s of si gni fi cance since
the parasites collected were frompatients show ng

s with el evated tenperatur @L‘giﬁ@_%l assi cal
nsyatpt ocomrod{PB®| ari al i nfectionso [330] EVI DENCE OF

pggg,:\)e%gtyol%@o PPM SI LVER AGAI N§J od UBERCULCSI S _
SEACT I%ﬁ) [331] A Purpose [33%%5 he purpose of this
_Y(eé %Dis_to denonstrate the effiCacy of a silver
Stertpiskrn wih 46% H&O%r esent i nvef®Pdn agai nst the
Shegt Zxpan t hat cause tubercul osi 84.48hi s exanpl e

descri bes the procedures for evaluation of the present

[3smy entThos, dileer compositions of the present invention inhibit reverse transcriptase.

Silver compositions of the present invention would be expected to be effective against
human ailments propagated by viruses, such as hepatitis B.

[388] Results for test of cytotoxicity:

Table 5d
Sample Vero Hep2
control (PBS) No CPE No CPE
Silver, 10 ppm No CPE No CPE
Silver, 14 ppm with 1.5% H202 CPE positive CPE positive
Silver, 22 ppm No CPE No CPE

[389] These results indicate that the silver composition is essentially non-cytotoxic.
As expected, hydrogen peroxide, which is known to be cytotoxic, shows a cytotoxic
effect. Thus, the silver should be harmless to cells when used in vivo.
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tubercul oci dal efficacy. The nmethodol ogy i s based on

t he Tubercul ocidal Activity Test ) Method as accepted
whgoosloetlEPA on Decenber 11, 1985. [Refer to UnPCEUS2005/047699

States Environmental Protection Agency, 1986. Ofice

of Pesticides and Toxic Substances. Data Call-in

Noti ce for Tubercuol ocidal Effectiveness Data for All

[A90f i M = abVIBENPEDR EFFIEaCi Of SILVE& COMBOSTAPNASNVASER

(Recei veﬁéw 1986) [333] B. Material and

Met hods [ erials . The silver conposition of

the present | nvention conprised 10 ppmsilver in

5 er . g SIYRPEF conposition was eval uated enpl oyi ng

a liqui d to Ilqw d matri x agai nst Mycobacteri um bovi s

[BeG ( TMstsneerg)caried oyt tg dgaansiate e siisa¢y i dieciYssdye cqmposition

,@B;Smcgn@&mk%m%use tuberculosis in humans. It is

used as 'stand-in" for M tuberculosis, the ngjor

% yise of I@uw Jdbercul osis, as tests have shown it to
ave a simlar susceptl bility to M tuberculosis. The

d
1 cARRTRR Y B EEBRRE et Brkatbvi R a2 ayPoce
toomratiouots of this af thsrepikpd 85}er Polutisadvare broughtp 8105@bm, 0. 1 ppm,

k . b
406810 SHRSEA) b M EREE AR Rl gt o1 00
raigdies. the sqm@ewﬁne raensisenssfiltsedan e ﬁltﬁw@é Hr‘%eé’d""w %mr%'mate'y
ﬁf@fdﬂ%&{rr e) wétéf and fildrs we}eyatsebﬁc@w RAH0ER Torh ERsHitel halBINg and

ri nder for m nut e 9
e onADER MR oA TS S0tk BrkoLer e it e
ebinbitibedone4 howsabndeuttsden(r) 80 (brand of pol ysor bat e)
solution (ST80) to approximtely 107 cfu/m . [336]
|l epgie i tration . Tenfold serial dilutions of the
culture were prepared in dilution blanks containing 9
neut r ot h J}@g@ ro a
%grpﬁ%l on. Tﬂérlelé'e{[)pﬁ{ al |équots OM o Eé&f&m Cr100 il
diluti ons were nenbrane filtered by}_grs addi n - 20
rﬁi""’f?ﬁ?/& ol ogical saline Solution (PHSS) to the fi
housi ng and t.8@n adding ®01 nm aliqubt of the
appropriate dbd)uti on. Thdilter wad then rinsed with
approxi mat el y3d00 m of S. The filders were
aseptically LS ved fro %_?e fil ter ousi ng and pl aced
Hnto 7HL1 ag pl at es. pl at es e i ncubated in a
humidified c%ﬁ%er at 37‘D_ftﬁ)for 2 1 dhys. [337]
gositive Congeol . A tubm@ontaining® 9 m of ST& was
prepared andygguilibrategygo 20+0.5QC. At tine ¢ 1 m

of test orga m cul ture s added tp the tube (
il uti on). T@égsanpl e vva@wﬁel d for ég m nut es. énfol d

Serial dilut?dds were prhred in 0
10 0.20 30.0 O 0
11 0.20 60.0 0 0
12 0.10 10.0 0 0
13 0.05 20.0 0 0

TNTC = too numerous to count.

[396] The silver composition proved to be surprisingly effective. Even at the shortest
time (20 min) allowed 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 complete kill at 5
minutes. It seems clear that a complete kill takes less than 5 minutes.
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di lution blanks containing 9 m of NEUB through 10'6
dilution. Three 1 m aliquots of the appropriate

walkdodgorams were nmenbrane filtered by first addPemuithoR047699
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m PHSS to the filter housing and then adding a 1 m
aliquot of the appropriate dilution. The filter was
rinsed with approximately 100 nl PHSS. The filters
wi&me gseptEW[aEmErcmmmdf\Cmn :BmlﬁPlf/IISlIII\EER he S iRFAGEN
pl aced ont r plates. The plates were
i ncubat ed qqﬁl@%ﬁi%@afl ed chanber at 37+2C for 2 1
das}/s. [338] Tests . X 150 _mm t ubes cont ai ni ng

8bf tHe ré@?“’&%(ﬁﬂl"émﬁ%t}f’é AYET (FEARPIXARPEPVSB @, %@Pﬂﬁ"&er
Wa @ bsitit dY the‘ﬁﬂe@éiﬁ mvéentloa ae @Iﬁ’@ldl’up@@rdnlﬂ surfe8 Ulsmfectant for use in

Segahiec edip i essser™, atllan 6 RBRER 5k N hbteid b, A
Susintsseg. Ibimd helen@eprobedtior uset agatnkiesowat @ thebmbs$t deadly p&hogens

3chludAf%e C@qu p@)gltlo% BE&% chhOas@\glaéﬁJg}ogHé%b§ ?9ffeu§ Qﬁesentgy considered

ant'-cel SuUsp ensl on transftferre
36 b esh deadin brariRon Sy fpspitatel @randiegative dacigria, @PF’b?ﬁs

V@avrﬁor%rlg e%z&gews @édpuhm@ s) lf@@@s@@iﬁg)ahﬁu n&oaor%l &fhospltal-
NEUB t h uti on

r ou
RO FAEPR B0l T3 U GBS ST [a:PE kb o)
first adding 10-20 ml PHSS to the filter housing and
t[BR%h ao%ﬂVﬁ'gCQﬁ“PPSWPn%@flthﬁwﬁsQﬁ inveyetion 5P bp pPrayed in and around

CHCE!%HlédJQ'easT\ni@r%Julk %@ﬁ]gﬁr@ etﬁé mﬁ oVvaelﬁe@@@FMaﬁ@}b?éMm%lﬁOOne
aseptica rom.the
fGapdisifecs autacgs arlactpd S dheatiewp %P'F“'ﬁg%‘”rgg? Z‘i , Chalfs, light
Fﬂxﬁg%% b?\ﬁfo&n*isﬂ@d&khﬁb&delbm raeﬂau madecf d:erahlcpéhamhaamftmﬁ rainted by
+

iRt pethure o Banstel ibing R Eo et tion didhe resent
timenter. Aurefemad metiot! @ﬂdlalg@pmcompﬁsw,@rpm noe gidhestepmof

I
%lé‘an’ﬁg tlﬁé{ éﬂ%@é hoolge %gﬁftgct‘éa 91%9 tyﬁg‘n%%%”sl i§ a?ra@ ﬁ\G@ Qponge, or
2ipkp acoppositien Pfrtb@ presed 'rf"éf‘t'oﬁothﬁqu‘ﬁ'kéweﬁm if@ra%t@ be

Q?ﬂﬁﬁ?tts,é{é& DELih@the slirfite forrmhih et féhﬁtﬂ@és{t @0 giilitss At a temperature of
SOl Ut on

TRieel 9 Bimeforeieriure dueTaiiog oBi Bp APt Hedta A tepjs sauaton
bdr @tHes meand leiorinitg ofe ot ordiharNskiB, ad wipiph tHDsiBfade Imilh & clean paper

Py k@ﬁwaﬁgwgllf C?%n'ggsul trfs) fgrfdlstl ?ct"r%g g{lr?ﬁr ég&ﬁﬂ% tﬁ%ﬁ%@ﬁ\{oy@ﬁg? to 40
fapint giverh 6w$¢fa|ge<hmnndsélnn atitie n@santinvnhtm fprdignfedtingtshidaces

Zc%g{ g%!é ng%%) %HTL%{I&I‘]A%?-E% ptéf%ﬁée%; (}oméﬁlgbﬁqéﬁﬁe Wek&ht invention for
acﬁsimfemmalsuyaqee rcompdsesr(bn2) hiem BiMer.émothenpliefagred sdmpositisacf the

O Gl HlerbioRAR AL RS surdiGe BAAlREs VS dehFuRar ed 10 a

[400] EVIDENCE OF EFFICACY QOF SILVER COMPOSITION AS SUPER
DISINFECTANT

[401] A. Purpose of Example

[402] The purpose of this example is to show the antimicrobial activity of a silver
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 using a Y.
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wotowmiEzB17 The di si nfectant/ neutralizer

372C for 2 1 days.[340] Neutralization verification .
A1l m aliquot of the disinfectant was added to 8 ni
br ot h WBST/US2005/047699
allowed to equilibrate to the sane tenperature as the
test sanples. One m of test organismculture was
added to the m xture and m xed thoroughly. Incubation
Yuz8s aependivie d i @dmdriseatag Waomivlﬁr}?dmﬂoismni df tilm)pxbsbrt amkention

L ti,ona 1 al i quot of
T8 E briunRlR, P s BB RS TANELE and i wed
thoroughly (.1 :10 dilution). Tenfold serial dilutions
B931bot h t Boddateral ahMeRRARd i n dil ution bl anks
containing 9 m of NEUB thought 10 6 dilution. Three 1
P4l al | fudessis.atraintR27apes ofsinane Crivmbir Ha3T Raledormbat24hours
:§t'§05@ fneéjS‘%’BCCjz' ifictba@f ‘@r%h*x@nﬂﬂe BlateR \b@ssctrébeﬁ hlﬂo ElidpeBSion,

housi n? and then_addi m al i quot _of
I DB H B Wl SuthaPeioh v Sopsisstio s 0! conial
GEelijifte s tm&t ahy pk@Owad thBirfSsed Tamg fah labigitisnale e of HPLC water. This

f I
3R 5iah Steg o Paticucd SRk P aqes < e BB e 386D P35S
llnlmmedJ Trieslipematapbwasdis@G @ dndithe2pedletegesresfisp4ndeddn 1 ml of

R bl &ié@ IR he el aﬁ%é‘“ﬁé%‘% i‘?i%‘“‘?l?%f’?‘%ﬁ
é’?%ﬁ& e g e Brine B BRout ai i 2at on wi th 3

95. 2% recovery in a disinfectant/neutralizer sol ut

WA conpdr @8 ™! gligioheidhasiypasarmpoptianio hedpsipswas BQPed ina

&bt 06 mneX PSE hatltuse UMHeSulelas etudiratst ih Beped wated bath.
therefore the reported counts exhibit ">" to mark that

gbﬁ coygnt h§ tl%?e &%Wema&rhﬁ’&m%ﬂ%agh%ul@fé@%tﬂtﬁo%lléﬂ{h% test

bey on the limt of detection dilutio
poatiEy Su?@ma']an phireaFatuiomg niveres: B@e %ﬂhﬁ wae rgpgiately vortexed

EROdGiheans tif watbeodih si nf ect ant agai nst M bovis, the
esti mated counts which have "greater than" counts

(46@“' t §d Ao r’uﬁS:?mﬁrhﬁrﬂmn |47 S%H fJ?QBCb%morr&%ﬁ\t dilP&Ior 2 min, 4

ose Of this is denponstrate that the

s i s & i OB 3¢ PRSI Wi SHoybHedn &I eigerpmIsiver

ixidre waé rahedves td 90 mi e nelfigizeli ih at250 e EpkAhefbr fiAdK. The flask was
reductions were cal cul ated using the positive control

mixef OTQUINY; al starting titer of the organism The

results for Iog and percent reductions are sunnarlzed
Béflow. 4As Themebisalized suspeRwon wag isymasiaiely periaediyied 1:&h ke

gﬁystowgﬁ;m ddife Bhigupl (Psgpi stance of the M hovis showed
1 Iog reductlon with 20 m nutes of exposure to

9!1 &% pg_enollhe number of viable organisms in selected dilution tubes and flasks was
assayed by membrane filtration. One ml aliquots were plated in duplicate. The
membranes were washed with about 150 ml (or 250 ml 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 ml) 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
were computed.
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J45] Replicate One: Exposure tinme Log reduction
Percent reduction 15 mnutes <0.12 <12. 3% 30 m nutes

W 008874140. 0% 45 m nutes <1.57 <97.2% 60 m nut BCT/¥$20865047699
<97.29%$46] Replicate Two: Exposure tine Loa reduction
Percent reduction 15 m nutes <0.26 <44.8% 30 m nutes
<0. 20 <36.9% 45 m nutes <1.58 <97.3% 60 m nutes <1.53
fA7] 1% 547C. ResulBoncl usi ons [ 348] The use of silver
conpositions of the present invention is effective
03] NStThew&RAtS Ir A6 ippmbaadrerd showh imEaed. conpri sing t he
step of admnistering silver conpositions of the
present invention is effectfay,ee pgai nst tubercul osi s
organisns. [ 349] EVI DENCE OF EFFI CACY OF 10 PPM SI LVER
AGAI NST CANDI DA ALBICAN;ﬁg£%§g§i9231FﬁégégggﬁDNA
VAG NALI CC #20235 STAP S AUREUS
ATCC #BA,&'WH [350] A . %% pose of Examrplé [351] The
pur pose dfminhis exanpl e32& to illustr8®.e4the efficacy
of silvel ®gnpositions dhsthe presentggpyention
agai nst i da al bica TCC10231 hononas
vagi nal i gé}& CC 20235, n§((3:I§dr ug resi st g—%?§

hyl.gco

TR oy GRS ooed dgle 227685 1 01000
rTﬂ\tstlmmes fbaﬁh%mséormﬁ’rb@@%%lcmf@dﬁ ?h?-mlmﬁe ens incl udi ng
vagi nal infections, diaper rash, and thrush. The
nesyl tSrHeebm)NssdtCMdphesilvaidraeMovan’nﬁaBlei ons of the
present invention produced nearly a 100%kill of both
organi sns. The results showramgsutl [ ty of silver
conmposi tions of the present invention in a fem nine

hygi ene uct and in ash 353
S%/gphw oéHTrIrﬁgus aur eus ceo &Q‘%{'oier, og——%—g%%é%%” [353]

poi soni ng MRen it enterd’

4 min >7.61 99.999998
6 min >7.61 99.999998
8 min >7.61 99.999998

[416] The results for 14 ppm silver with 1.5% v/v H,O, are shown in Table 9.

Table 9
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 99.99997

[417] The calculated regression equation for these data ié Y =1.371 + 1.024 x. This
indicates that the time for a 6-log reduction is 4.52 minute.

[418] The silver composition of the present invention exhibited significant bactericidal
activity against Y. pestis, the etiologic agent of bubonic plague. The 32 ppm composition
gave mare than a 7 log reduction (essentially total kill) in less than 2 min. The data show
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wound. It once was easily treated with penicillin, but
the organi sm has now nutated to the point where it is

WO eaoalo411T esi stant to penicillin. The next defRPOEESING/047699
the antibiotic | adder has been nethicillin, but
methicillin-resistant strains have becone increasingly

comon, especially in hospitals. These strains are
e e H)spansJ«e( igsensanid 20 minrte s¢higvars 6 By &jihTheosleercans hydrogen
@)HFO@‘(H%)Sh&H @lghﬁb‘éht Qﬁ?e'?g %}‘iw&ﬁq ctafgﬁlateﬁ léqgé ?IH’ gf undlgfe?m rf This is

who contract

W@@mbﬁ@efrt%bﬂ @a“ ﬁ‘h'ef flpRe. éfiaamypleof 1& pemw)@r w@@ﬂbmnthegwse

Oﬁe ddﬂ@oﬁtﬁ@r%&beﬂ%idg@@stw&af tﬂléﬂéi/et & sibdrlcoPbihe® ¥R hydrogen
ut es o.in an_hour. The

5 PRRELouk Bl OISRy hing Hose Pt B8 15 BeMANEHck e
present invention in killing MRSA, a known infectious
{Hekat . [ B84 BMMBRNods and Results [355] Enpl oyi ng
the USP Preservative Rapid Challenge Test with a
¢20posithedellopingt Tebleph egrdzivs & surembiyar treaibpre sisnits it Gerpip ot the
SHEMEbf thd m‘()@r'it@/E Sll\;ép @ﬁé\%éﬁf&}“&@% Wl&@\%rkﬁl Wi@ro&%t %’ﬁlrh%gian

These resu ts show t conposit
disgessst I senerfasem thesdatarreagntedin thadtablg 45 et reppetedtabove.
10 Holherdr BB Jesups AbRZEBaihdtf L%iﬂgl tﬁ’é‘ﬁroc&f‘u‘?esdé)éé&lrfe@%'b%%that one of

bacteri,a infections di da al bi cans ATCC
T@?ﬁs'(a" e FThPAN rﬁf‘d'&(é?fg']@#g? i'8%Sf Candi da al bi cans
east was 6.8x1 05 cfu/m . After contact for either 10
iﬁzﬁht edumay Lisenses Sured Bysngd PagrogeneKitebwine nveniiye Silver
Solpesitisionposi tion, there were no col oni es detected.
[357] Trichononas vagi nal i 2{ CC #30235 . The initi al
concentration of Tri chonond@® | nalis protozoa was
Disea3e0Ox1 04 cfu/ni. Aftel?atbggg:ract with the sil VveEffective Concentration
conposition for either 10 mnutes, 30 m nutes, 1 hour,
Boils or one day, there vvasSl‘e%ymwdustayreuﬁ 100 Orgah(lllerh@Sppm
Osteoppyglitis s,  one hundr ed iﬁy cyeduslaarepmas vagi naillesi @ 5 ppm
Bac‘"g&ipﬁ?'ﬁ@g were analy p&oxdiicr oscopy for nofiléd @2.Hppm
Burn 1% a. None of thePS(?HéQ'ﬂQn?éraéﬂlg(@%) par asiiitess@ 5 ppm
gent ﬁ%{’ rated motili tySE?PfoéPC%’ﬁI”WQ’@n (10) m ntitess@df ppm
D;gg*lga Ywith the silvatoss i tion indicati "ed@25ppm
”nfﬁqobltory or |ethal 8 @lh K g of the S|Iver '“ed@25ppm

Earl :¢S|t| on on the p toc S HGt er 25 ppm
Enter Oéy five (25) perc O,%f’ Cl;"ﬁ,f Lﬂ’i’ éﬁ‘tes ha ppm
Epigl ct of one St aphyl o

5?%&&%&@3% ATCC #B 125 ppm

Concer‘%[
Cornedf URBsKeFhdtki n-resi Stﬁs@hd&ﬁ% Gﬁftﬁf?ﬁgéjs aur eyg %pm

Food W@Bofindx1 06 cfu/m . Lfhesers a3 Killed @ 5 ppm
Food Poisoning Salmonella tyhimurium Killed @ 2.5 ppm
Food Poisoning Escherichia coli Killed @ 2.5 ppm
Endocarditis Streptococcus faecalis Killed @ 2.5 ppm
Endocarditis Streptococcus gordonii Killed @ 5 ppm
Meningitis Haemophilus influenzae Killed @ 1.25 ppm
Meningitis Enterobacter aerogenes Killed @ 2.5 ppm
Meningitis Pseudomonas aeruginosa Killed @ 5 ppm
Meningitis Streptococcus pneumonie Killed @ 2.5 ppm
Nosocomial Infections Klebsiella pneumoniae Killed @ 2.5 ppm
Nosocomial Infections Pseudomonas aeruginosa Killed @ 5 ppm
Nosocomial Infections (From Streptococcus pyogenes Killed @ 1.25 ppm
hospitals)

Pneumonia Staphylococcus aureus Killed @ 5 ppm
Pneumonia Haemophilus influenzae Killed @ 1.25 ppm
Pneumonia Pseudomonas aeruginosa Killed @ 5 ppm
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with the silver conposition, there were 500,000 cfu/m
detected after 10 m nutes contact (91.6%Kkilled),
wa0000+1ef u/ M after 30 mi nutes contact (98. 8WKI/UE®A3/047699
30,000 cfu/m after 1 hour contact (99.5%killed), and
fewer than 10 cfu/m after one day contact (virtually
total kill). [359] EVIDENCE OF THE EFFI CACY AND LACK
DiseasF CYTOTOXI CI TY OF 1@athieNes| LVER, 14 PPM Si LfectiveiCangentration
H2@ AND 22 PPM SILVER I N I NHI Bl TI NG DNA P
Pneurrma REVERSE TRANSCRI PASECcRySTHIEUEeRIFEXT OF g
Respiton3feft Infectimifpose ofStrERta‘Fﬁ?P@?[@@Q?"the pur po ppm

Respiratphinljpe Infections i | | ust £ e efficacy of s ppm
Respiraiohh JaFtiMEHoNsf t he §’8&ﬂpqeff@8ﬁ’?? ox agal :ws |Ied @2 5 ppm
ggg; :iﬁ’é &itis B. This ex §é K::::g @1 gspg}ronm
) ositions of the n have a l
Srus BIGHER o5, "any agen] fs :iﬁ’f,i’”" W,i’@al {er %@%ﬁ%ﬁ&m
Impeti %hl bit little or no L);eusso cyt ot oxwpeg)@@ 25 ppm
Skin Inf0&ioRd | ver conposi ti &c@&@ hyrg@d. [362] kgral@ bippm

Skin Irffedtid P gaused by a Dl\lAS‘{rlebt‘é(?oc@tlsﬁﬁb@eﬁ&padnaVl r ikile@ @ 1.25 ppm
Strep TRIBA! Y Of viruses. Thsgehlebstiid bygBnéd rus (HBWiled @ .25 ppm
Supputative KBhENA Vi rus, repldep@phing iribemat excl usi Wley @25 ppm
Throat IRRctidnger cell's (hep&ta@mp/a/s:); inflReplakcat i on i ndilebv@d.25 ppm
ToothDaBayai N enzynes: DNSteployoreusigetaand rever se Killed @ 5 ppm
Urethritis@Mee)r | pt ase. The r gsiobdrsonab vadinas exanpl e shdledi@dp ppm
UrinargiTraceinfaptionsosi t i ons df celhe present inventi on Killed &2 rpm
UrinanwiTtdet Infgstionsat i on i nv df/atisiefa praumsniaNA pol ymerdied @25 ppm
Urinary vest nfectiennscr i pt asésequpnanas gerigingte t hi s eﬂ?ﬁl 5 ppm
Urinarg fTeaet tfrstions | ver conp%@ma%q‘fﬂs@?c@ﬁe resent '§

Urinany Jvast BYRtigns al  pr oper ’it%gba"fﬂ’iée’r"é%({ﬂ” of thi
Vaginiiip Nemadt si | ver conpdsy ’{"gﬁ@ Vﬁ?’”?'ﬁe pr esent

Wounéé’ﬁe%‘én%ffect i ve agal [ 363]
Woun ggtipns when hepati ti %’ enBod
y of g
no *'°P% m "?’5% oter G oo
Wound ystemfln thesﬁeBo , e Virus atien@2.4 Spom
Yeast ln c rane or a Jndﬁﬁ Iblca .5‘ the core pailddc®e oPpom
thé“ViTus enters the Iver . The core particle

then releases its contents of DNA and DNA pol yner ase
into _the I|ver_ceII nucl eus. Wthin the liver cell,
the virus replicates via reverse transcription and

[[ sl ati BRrRIRERPELS \thhy EBLI BYPERMUENBES AS A \ HYDROGEL

anscri ptase and nmerase enzynes. The
pol ynerase causes the liver cell to nmake copies of

:f E;'Stel\hdp%fer % CHRAERSS SRR 18 FeBbnitd e Yadt tat R @ptimal healing a
agopiach phoukk Qﬁﬁqphgtp@ela\r/ﬁ rprotec:teld fHJem ers?crc]:(aetlolnngnd etnml?onmen?a(fI
contaminants. Traditional bandages are effective as providing protection from

5  environmental 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 kill cells or the body as well as
microbes. In recent times wound care has been revolutionized by hydrogel materials
which are available as either a semisolid (amorphous material) or as a soft sheet-like

10  material. The hydrogel 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 actually absorb excess fluid exuded by the

wound.
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they can infect other liver cells and thus replicate
effectively. The incubation period of the hepatitis B

WO 2006874187 about 6 to 25 weeks (i.e., tinme bef oOPE€T/US2005/047699

10

15

20

25

30

physi cal and generally detectabl e histol ogical or

physi cal synptons occur). However, there are severa

bi ochem cal and hi stol ogi cal changes that occur in the
elZfly sthiygeogelare fonhedyby edretgninga hydrophilictrelyimep aith viher B

V'lﬁg%&ilerﬁsglﬁ%]q a@ued\@tsgruhéﬂ Sl' hE g@@:l‘ueﬁ‘a}n% 4 885016911 &faﬂ&e in pH,

m 14 P m si | ver conpositions
g &8 h@hwgg?f@@éwﬁntdin@cg%é fire mplepelarredyork-phive polymer

n@aﬂr@mﬂs eerond ATfRe adGE’cRns saidtich. ArRslLigh3d chhTﬁBBltlw Ry be an
obt ained fram

| .
C AR ol B E Ca SRR Re St e PR A the Voline
atpnds Jo kencccppidd by thereguéAisEplutibrs ad aripededepibd h\,ldrSpHBuc polymer.
I-%Ur%p@ﬁé?cﬁ{rﬁecfg @élt %%éa@g%%ﬂa%ﬁ%%@g@? (ﬁlgp omsit}jd[');y ha%lude egelatm,
| ﬁ%fﬂopxyumethylmw@ﬁe (RngOpiner cellviprd desivativele atheeearbaitydrate polymers
| 3PQ5aRtoP hGA! or%ﬁtsstucl"? 84 lalgﬁ'\‘e\ d b'ér?a%eéﬁé%r Lariih JoRPP0cu¥i®Se8in gum,

gr own as con uent nonol ayers by typical cell culture

nﬁt"ﬁé’@ga’rt CBEr Em, I\é?éi”h?f&?,'c[aQ%‘?HhefLB'a’F*rgHE”@d%ﬁrﬂ'cfa&d cppalymers

ofsuchlas gatopel, aae combinitidns @Nthe§3AR] siraNee hgdidopARPSHaedts..
Hepatitis B viral extracts from human subjects are

i ncubated w th radiol abel ed nucl eoti des and an acti ve
i M26Di t Gihe aEfeeaLmembarlféribbitei‘eDably sontshCudriatieadditve @dbsignces that

fMQﬁhaq{gg ltH%t f?gl?g %P&%Xt%rléglcg % thQ Hg& rg%eq ?c?/md en%ﬂ%er\ﬁ?d ngiﬁr%aling.

h res ve con
p Ffbgiﬂiml@deo\wlb@& vitaglinem em(npasbds asd arondiyfaciotscadsled ta erihance

[ :ﬁéa(%g 3P Péii'!.lf:é Scab fdPﬁlgﬁch t6 dmnhéf%é%tnﬁ‘% b@ﬂ%h%h@stﬁét\éb 5ch as

Wwas yse to extract free po nNerase enzyneg, which I s
f PRVOCRINgridesAttPRd darivatlyes H?W%gan 2iSq, b GEOTBRBIA RS 20gves to

mehhe\ﬂ@é cadfbeiSinee Redpfathé WBUNY stérilé B a0RATPI doal BXahéldvERsing,

TP ti 25 » ti .
I PO CE 5 RIS SeRIor S A ArRe By islger ol ge moude
Y, IOI'gQSIC@X)idB &aoth aaitrioact atiitiieckestic aditk berepid dcith bropriaticiasd and

W?a%tl D&y %‘éo‘ﬁgls q C@ZSQSB&&%%%I S}%Wa%bl a{rg ZQAfLéI’%ssa‘?gﬁrrggﬁ &

nega [ve con exper|
pHisHfastants ineludies cfﬁ@nmateé phPmgics suqlmaﬁ WeB" (&4 &drichiererenol),
Oialgh&ﬂdésn Bhl@ﬂhb)@&lné @NH'Qn)mlxédaz@H céﬁnrﬁu@&a&%rﬁeﬂéﬂﬁé biu&&smand

exper.i ment P f or med whi ch known
pah'9rr?s¥'g'§@ SRR BTeCRst RGNt AR g S hgihee suitactants and
C areByiles alichoas f3rmaiddrlydie WabglUBRItehidd &ntbeahcluded. Halogen

disinfectants including iodine, iodophores, and polyvidone-iodine are effective as are
peroxides and other oxygenators such as hydrogen peroxide. Other beneficial
ingredients include aluminum-zinc astringent agents, furan derivatives and quinoline
derivatives such as clioquinol. As beneficial as all these antimicrobial agents may be,
they all tend to suffer from the defect that they can be damaging to tissue and/or
microbes can readily develop resistance to them.

[426] As amply demonstrated above, the inventive silver colloid is highly effective
antimicrobially, is very gentle to human tissue and is effective against resistant microbes.
Both amorphous gel and hydrogel sheet are both amenable to delivering effective levels
of colloidal silver in moist healing environment. On one hand the amorphous hydrogel
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the tested inhibitor (3 m). [372] The reaction was
st opped by adding 25 m EDTA and 25 m TCA
w@ tooboM1oT oaceti ¢ acid). The reacti on m xture MeBEUS05047699
spotted on ionic paper (DEAE paper). The paper was
washed three tinmes with TCA and then wth ethyl
al cohol. The filter paper was air dried and put into a

Sl felchagdd ioidhieshivanab it S%Wédﬂbhé lhaltsédérbxﬁdiﬂkfaad bradually begins
Rad] oact i vi Sci.nt i

do dissdye. Pgﬁ%%otggéi?a)nd aﬂgoréwoea\éw? p% gc&r@ﬁ?srrmlstuga tg%é tkssue and

&immhemwpﬂs«es|co|mdmmveuasVatldm1@utg4net|h @dditorp kestrall amount of

' .| ) i a
RS S8 TR H i ooy T el ARy B Rt Bluer,
["‘3‘_93? Qlﬁldlﬂdff edusticeofen AN ehiesdatgieriod of tinepwil release silver ions which
VEP%@&c%ﬁ dyhamlc%t}\)ltvan and B. S. Blunberg,

ext ract from Phyllanthus niruri on
hepat itis B and woodchuck hepatitis viruses: in vitro

? I N Ner it BHeBifentsiEaMSopolNedd selebtediths aﬁ@ffectnv@%rogel

84, 274-278, which is jn
LI fof Geenprobine e sl ek & Sl TP iATgR Wes
tdeR8I6/5dd WHiers gerichdlll iriciuded the[fABBjngAngrediems as ahowr indlable Sa.
enzynme preparation of Ml oney nurine | eukem a virus
reverse transcriptase (MoMILV) having Pol y(A) dT
(primer for RT) was used. Skabld9af the MOMILV
preparation was conbined with a mxture of dATP, dGIP,

dCTP and [3HJATTP_nuc) eotides. [376] THLS xture was
'"%@H’oe" ed with 3 l 'bcg %ne i nhibitor tﬂ) %pm{eést ed, and

CdlbidalrSiiser $auttonm xActive, Avdismicrobizbaitded at f 4
(2hopmsr 3 Bff] A neBitenve control experi A%Zﬁé;n SbteéiLabs

C41esfoDETB20Z0N Whi cﬁhmmfgrbuffer samen( PBS13 m )

was_ used _instead the_inhi hlfn.l: [Q- A $n0|t|\la
Trie@izhblamieXxper i rren{\| Z?fe??rlﬁtrﬁ%@ in \M]E,cme@kknovvn

reverse transcripf inhibitor (3 m lof AZT at a
Preariensrelvedti on 0. 6BBmavtantogr am m ) was |GsMercknst ead of

the—tested—trhtbitor—379—The reaction—was stopped

by adding 25 ml EDTA and 25 ml TCA. The reaction

m xture was then spotted on ionic paper (DEAE paper).
Tiagsjpapan rawﬁmamsllamrdﬁnsmaty'zmwm TCA and t hen
wth ethyl oho The filter paper was air dried and
put in a é”ﬁ)l Fﬁeﬁ?llA&ﬂ t\yl al with a scintillation
cockt ai 2. Rigsicaend Chemicadyopestiesur ed by a |iquid
scintillation counter (Blue Star).

Appearance

Odor

pH

Feel

Density

Foaming Property

Flow-ability.

NoabkwN =~

[429] Colloidal Silver 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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[380] 3) Procedure for Testing Cytotoxicity. [381]
Cells were prepared from healthy, confluent Vero and

wok@aocalt cultures that were maintai ned by paBSBHYS2005/047699

every 3-4 days. One day prior to the test cells were
rel eased fromthe cul tures using standard techni ques
and suspended in a growth nedium and di spensed into
(el | s mfang-baterigitactiety: pl ate and placed in a 5% CO2
incubator at 372C. An aliquot (100 m) of each test
Sub§TaNCECHRFe | Nt T TUBERTF Sore oihibitonn TTTpl i cate)

W t —160—m—of PBStas 5L htlroi.‘Ev%Q /d—hrs the
G Unu‘f-y ot 18 %m rnvert ed
k—for—any—cy (CPE) .
o 4k Syt opatiee

wel |is—wer AME{S“/M'F"'“'"

m cruseep% tore
S, S hawna— te—fot-ow . 5. [382]
Rasul t;‘ ¥ test nfﬂ&hr\n

Al results-are

D. Reshif12¢Tp&A%s 3

transcri ptase inhibition: Tabl e 5a Sanple % Inhibition
Hedpat | B.ePhysinaireot Chemigp! Rroperties i ve control (AZT) 31.33
Silver, 10 ppm 89.52 Silver, 14 ppmand 1.5% H2C2

86. 93. Si |IAmpearagé ppm 84. 46[ 3&bloriémsigat wuidor t est of
DNA Bol yrdaase i nhibition: T&ldleessh Sanple %

| nhi Bi ti gt negative control i@ S) 0 positive control
(| andvudifree) 3 1.33 Silver, t ppfcabre 73 Sil ver, 14
ppm @i t h OerSiy H2O2 65.6 Silvdr00 22 ppm 60. 89 [385]

Si | vér cdigaowigRropastyof t he pﬂ\@témﬁca?h*ﬁ/enti on are

hi ghy effleetbiite at i nhi biti iNgt Spplicae yer ase [ 386]
Results for test of reverse transcriptase inhibition:

3O

e
@D
o DD

D
)

-

Dep

[432] Carbopol

[433] Carbopol is chemically known as carboxypolymethylene or carboxyvinyl polymer.
It is a copolymer of acrylic acid and is highly ionic (i.e., hydrophylic) and slightly acidic
compound. Carbopol polymers must be neutralized in order to achieve maximum viscosity.
It is used in pharmaceuticals, cosmetic and textile printing fields as a thickening,
suspending, dispersing and emulsifying agent. In this formulation Carbopol is used as a
gelling or thickening agent.

[434] A. Anti-bacterial Activity Not Applicable

[435] B. Physical and Chemical Properties:

1. lAppearance Dry, white powder
2, Odor Odorless

3. pH Not Applicable

4, Feel Not Applicable

5. Density Not Applicable

6. Foaming Property Not Applicable

7. Flow-ability Not Applicable

[436] Triethanclamine
(TEA) CeH1sNO5 (Mol. Wt.: 149.19)

In this formulation Triethanolamine, an alkalizing agent neutralizes Carbopol to raise the
viscosity. It also increases the penetrating power of the active agent.

[437] A. Anti-bacterial Activity (Not Applicable)
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Tabl e 5¢c Sanple % I nhibition negative control (PBS) O

positive control (AZT) 18.06 Silver, 10 ppm 89. 52
WwW®ER0060741114 ppmwith 1.5% H2O2 86. 93 Sil ver, 2PCPPR2005/047699

84.46 [387] Thus, silver conpositions of the present

invention inhibit reverse transcriptase. Silver

conposi tiaons of the present invention would be

eld38ct e® PBYSRE! 8pd ERemicel PAgRaiRSt human ai | nent s

propagated by viruses, such as hepatitis B. [388]

Result S\pbearanesst of cytotoxicity: ColbilassBidcaBatiplie Vero

Hep22cdifi¥ol (PBS) No CPE No CPE SPlighbammeniaggtm No CPE

No CPEPH | ver, 14 ppmwith 1.5% HoWpt ACRECablssi ti ve CPE

posi #i €elSi | ver, 22 ppm No CPE No WptRApBse®le These

resubt L@t cate that the silver coiipsd/ed on is

esseht iFgRMNgritigraityt ot oxi c. As expeleteibplidaplir ogen

per oki déow-akiiteh i s known to be cyt ¥etedapicabishows a

cytotoxic effect. Thus, the silver should be harnl ess

t p3gel | Prodymew@emdl i n vi vo. [ 390] 12. EVI DENCE OF

EFFI CAC SI L TI ON AS WATER DI SI NFECTANT

[ 391] Aﬁ3%ﬁposﬁﬁ3@%\? Sts were carried out to

denonstrate the efficacy of the inventive conposition

B o1 YRS RGP0l RIEPRGIcRKEPYn PS8 Prapsnpioh b (s gap
5 Ancrasgan a0l faehmotifigien thiefortiulsvaa. Spi ked Wi th two

| oopfuls of Klebsiella oxtyoca. 100 m aliquots of

t sy Of A MihGpagbhfAcityer sol ulbtfponedbie brought to

0.05 ppm 0.1 ppm 0.2 ppm 0.5 ppm or 1.0 ppm of

| BYENT | K2 PR didhPhnd BHBRRAIHGlbdd! tr an i ncubation of

1. Appearance Colorless viscous liquid
2. Odor Odorless

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
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
to 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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m nutes, the sanples were nenbrane filtered. The
filter was rinsed with approximately 100 m sterile
worten741The filters were aseptically renoved fPONMUB1005/047699

filter housing and placed on coliformnutrient agar
pl ates. The plates were incubated under growh
conditions for 24 hours and counted. [395] Table 6
vizgerRisehéShdueets pipsaito Ganihaqiroduet of )suifadaduallyl anfideetbefore taking

u/l (per M) raw water - - 36 TNTC 1 1.00 5.0 0
G 4eh B 0 15%0 05 1700 3550 0 0 4 1. 00 30.0 005
0.50 10.0 0 0 6 0.50 30.0 0 0O 7 0.50 60.0 0 0 8 0.20
5,00 00 9 0.20 10.0 0 0 10 0.20 30.0 0O 0O 1 1 0.20
[645] 0 (BajchiMo.(BG/Q01 Bormugption 13 0. 05 20.0 0 O TNTC = too
numer opist A0 COopRtiled[V@96ls3Hvg si | ver conposition proved
to be surprisi ngly effective. gen at the shortest
time (20 min) SPPBARd for indf étgi on of the | owest
Eolnlcen”ati on NeoHeld% 0. 05 ppEopoighere was a conpl ete

i o} e bagteri Al 20 m and hi gher there was
a conpl%%{g' kilﬁ'sgl[edglv?ntehuébe . |IOltO seens clgear that a
conpl ete kill Papglend glgsolt ha®.® g nut es. [ 397] EVI DENCE
OF EFFI CACY OFn38HRBM, SI LVER 1A SURFACE DI SI NFECTANT
[398] The Environmental Protection Agency (EPA) has

[%P?? ' ovlgr%cgdus;ezz V%llgﬂu ﬁliel ngee{n 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 NaOH 18 % 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.

[448] Results: 1. pH 10.8
2. Flow-ability 90°C=> >5 min.
45°C=> >5 min.
3. Tackiness Very Tacky

[449] Batch No. SG/002 Formulation:
Part A Distilled water 83.50 g
Carbopol 00.62 ¢
TEA 01.20g
Part B: Distilled water 1.0 g
Propylene glycol 509
TEA 1.5gm

[450] Procedure: 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 part B to part A and stir it for 10-15 min. Cool it to

room temperature and analyze.
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conposition of the present invention as a broad
spectrum surface disinfectant for use in hospitals,

wordicoadltenvi ronment s, residential hones, comPeT/Uat005/047699

bui | di ngs, and busi nesses. It has been approved for
use agai nst sone of the nost deadly pathogens
i ncluding: Gam positive bacteria, such as
[a&t aphgtameccus, @mrggssopmgﬁently consi dered to be the
nost deadly bgcteri S. hos i l.s), Gramnegative
bacteri a, sucg % EWWQ% 5 ChOFEf@ESUIS (responsi bl e
for food poisonlng) and nos@&bﬁﬁal or 5 min
hospi t al acqui gens, Pseudononas
aer ugi nosa (o?ten @%%ﬁd in Gﬁfﬁ?‘ﬁgd cuts). [399]
Silver conpositions of the present invention can be
sprayed i n and around occupi ed areas w t hout
B@ﬁ@ﬁﬁdﬁwpﬁéF?mémﬁﬁﬁlth or wel |l ness of humans or

ani mal s. pQaren Oafilisl watf 8o gur f aces sel ected fromthe
group consisting o [l,s, table hairs, |ight
fixtures, bathr oon‘éa}e’aP%{ss por CZ)PL'??r? nmetal , gl azed
ceram c, enanel ed @ABA pai nted by O0fefrgs of sprayi ng or
by neans a si conposition of the
present |Fir%'&eér/lyItD?%'E&l %tg'r fer rie%ﬁénat hod of disinfecting
conpri ses one or nBFQPYGﬂeQ'M@'steps of 35&0¢ani ng t he
surface to be disipggcted, applying, Rhyogeans of a
spray, nop, sponge, or cloth a conposition of the

4ghS> Bl FQ%SWF@H’thet%]\‘?%O nY m&mwa,atebﬁom SR Atéhdtk%ep in

esur ace to rerralnvve for at
whteabath 207Qrﬁn6d<é§arabpp@l tq Bispliet avatgr avithfcopgtantstising sqpryoid fumps.

A&(%Tﬁ?/tc; eaPRP @taﬁérezd Mingtes Q’V@hh @ﬂtk@@tﬁbr@@erﬁgfrbﬁtp@ﬂ B\/érﬁl keep in

Arrheni us equation or o
watedpat Ay EkitPT 1220 M%P%Bﬂwrﬂg@f@&w Pt 1-55 Bireghor o
rdeAPEMperateé Bhdatapel . Conpositions for disinf ectl ng
surfaces conprise those conprising 5 to 40 ppm'silver.

Fﬁgpref chigd conpgsition of tdgxpresent invention for
I'si nfecti ng surfaces corgprl ses (32+3) ppm silver.

Anot her pr ef er EBWeaH568P G Bh” 8MMP-he present invention
for d|S|nfect|ng surf aces COﬂﬁCh&8856m0+2) ppm si |l ver.
Anot her preferyed conpositi he present invention
for disinfectih 3 HPaces C%Wtr ((‘g (22+2) ppm silver.

[ 400] EVI DENCE OF EFFI CACY OF SILVER COWPCSI TI ON AS
SUPER DI SI NFECTANT [401] A. Purpose of Exanple [402]
[4Bhje pBapbdw. SG/AMiFrrmeMatipt e is to show the

ant i mgRopi al Bmghi @érof a g hygr conposition of the

present invention ere 10 ppm si I ver 14 ppmsilver
with 1.5 wght darbopol 0629
TEA 01.00g
Part B: Distilled water 2.00¢g
Propylene glycol 5.00g
TEA 1.50 g

[455] Procedure: 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 Part B to Part A and stir it for 10-15 min. Cool it to
room temperature and analyze.
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hydr ogen peroxi de, and 32 ppm silver) against the test
organi sm Yersi nia pestis, the etiol ogic agent of

whawenra1pl ague. By perform ng a standard kil | PCT/DB2005/047699

assay using a Y.pestis suspension, it is denonstrated
that silver conpositions of the present invention are
ef fective even agal nst the buboni c pl ague bacteri a.
[3813] BeSWEX eri'aPHand Met hods8P404] Y. Pestis, strain
D27, was gr own 20Rlow-4Bfity otrice=-Ag8mipl ate for about 24
hours at 300C in a 5% CO2 incg&gtor G.owmh fromthe
pl ate was scraped i nto suspen 3 m of
steril e HPLC wdt @ackinBse suspeviay dackyas transferred to
a 50 m conical centrifuge tube. The plate was then
rinsed using an additional 2 ml of HPLC water. This
fdsfise %&h%ﬂﬂ%@-/é(}% Ftolﬂﬁulgﬁc?\ori fuge tube. The tube was

centri r 5 mnutes. The

super ngtagrﬁ wa@'?ii”%‘é(?@éd andB&he pell et was
resuspended i n chrtdpopf HPLC water,pé0 give a final
concentration 3} approxi mately 1010 cells per m.
[405] The meth & nvol ved the fol | 0%9919 steps: [406]
1. A 9Partf: al iDigiioéd whtet he si2.o@g conposition to be
tested was pl a ' erile 20 x 150 mm t ube.
The tube was efﬁgﬁyie@e%y%él ina 20 ter bath. [407]
2 . The tube offE&i | ver conpositior.5s i nocul ated with
100 1EI'l of the test organi smsuspension at tinme zero
to forma m xture. The tube was i medi ately vortexed

681 r ePkHc@@lﬂetWe@H%é/@@eW anbcﬁhhof i é‘tﬂé& V\)?éter%ngPéH A 'an(;’kezep in

m or pmsilver or
W?tﬁr ba&h a4 W CeAMH arkprpe! &0 lﬁﬁsWefj atngrgmpgtppt\ﬁérfrm@tQ avoid lumps.
AdbVEA toiit #2QRC afterd0 rithutes oR&EG S BY ﬁ\b'lﬁé%dlé’ﬂté(ﬁ% ‘Paﬂ@and keep in

IR 81 A oRCASBLY 51 cef S0l oM

eeurtterapérake sngtspraiygeon was i nmedi ately serially
diluted 1:10 i n physiol ogical saline solution (PSS).
[410] 5 . The nunber of viable organisns in selected
ggglutlggsgltgbes1a‘g]1pl fl asks was; pssayed by nmenbrane
i'tration. One aliquots were plated in duplicate.
The nenbranes Refev@AENe} GiTh absEmns50 M (or 250 n
if the sanple was taken fromgshe=peutralsizgr flask) of
steril e phosphat guffered sallne and renoved to
Col unbi a Agar 8112"1 08SSThe ent\ e eT3%Kmi ni ng content's
(98 M) of the 4 and 5 min neutralizer flasks were

[460] Batch No. SG/006 Formulation:

Part A: Distilled water 85.00¢g
Carbopol 0062¢g
TEA 01.00g

Part B: Distilled water 1.00¢
Propylene glycol 5.00¢g
TEA 140¢g

[461] Procedure: 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
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al so plated. The plates were incubated at 3Q0C in a 5%

CQ2 incubator for 72 hours. [411]] 6 . The nunber of
wa@oeloen7Hds7 on each filter was counted and | og redLUE20051647699
were conputed.[412] C. Results [413] The results for

10 ppmsilver are shown in Table 7. Table 7 Tinme Log

Reduction Percent Kill 2 mn 2.63 99.77 4 mn 3. 20
vE9erBhtHBat TOPC Br 46-20 i Adg RerrB B. 58t Aendgir[it4ar4f0-tfyein. Cool it to

g! a8 LAHSHEON equation for these data is Y =
rgajgg + gr.elagjgéa x'? él)‘hi s indicates that the tine for a
6-10g redyction iis 2 1.2 mnyte. [415] The results for
1421 pp %SIUH?/er lgfrpé'?shown in Tadble 8 . Table 8 Tine.Loa
Reducti on Per c2rifloviability 20i€C #>>7. 62 598999998 4 mi n
>7.61 99.999998 6 min >7.61 98.999998 8§gHiR >7.61

99. 999998 [416] The results for@14 ppm gi Ilver W th
1.5% v/v H2O2 arEackinestn in TaNeT@Y Table 9 Tine Loa
Reduction Percent Kill 2 mn 3.27 99.95 3 mn 4.72
99.998 4 nmin 5.36 99.9996 5 nmin 6.47 99.99997 [417]

[];[gﬁ cap&udh fbescoegressiifdnequati on for these data is Y

G tog uith eyl T o The i o
Carbopol : 124 ¢
TEA 2409
Part B: Distilled Water 6.0¢g
Propylene glycol 1049
TEA 2.80¢g

[464] Procedure: Weigh the giveﬁ 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 Part B to part A and stir it for 10-15 min. Cool it to

room temperature and analyze.

Bers

[465] Results: 1. pH - 8.28 .+ =
2. Flow-ability §0°C =>> 5 min.
45°C => > 5 min.
3. Tackiness Very Tacky

[466] Batch No. SG/008 Formulation :

Part A: Silver Solution (32 ppm) 86 ¢
Carbopol 0629
TEA 1.20¢g

Part B Silver Solution (32 ppm) 20¢
Propylene glycol 5.0
TEA 1549

[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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[418] The silver conposition of the present invention
exhi bited significant bactericidal activity against Y.
WEedbhios4111 he eti ol ogi ¢ agent of buboni c pl aguePCTN82082047699
ppm conposi tion gave nore than a 7 |og reduction
(essentially total kill) in less than 2 min. The data
S howt.hat —the: 10« ppm:si+l ver takes soms 20 mMmn to
A6l Bt o'y bbb mid DG Pak b p3RA dRAdtiOERR ée%% ol it to
show significant synergi smw cal cul ate
|f¢qmt?f“Pt§Fﬁ§k!PaﬁdﬁﬂﬁyzeTh|s is much better than 10 ppm
silver alone. The level of 14 ppmsilver was chosen
b¢sause Rdseltdat al.@H ot her expeBiGﬁents suggest ed t hat
this level of sij e, SoRPARI-W. 1 Eydrogen 5 peroxide
woul d achi eve results approachin ose of the 32 ppm
5 silver product. [419] DATA SUI\M/FX%\’:TﬂQGT]m The fol |l ow ng
Tabl e A contai ns3 gasuasary of ¢be tabgve results in
ternms of the effects of the inventive silver
conposition on a w de vari ety of m crobes and human
di sease he data presented in the
t &7k }%ﬂm?%@ﬁ oorgl ‘@1 0 However, the results
wer e othwrimad usSilvgr Sdietiopr(8Z ptiy es expl ai7aed above so
t hat one of ordi in the can readily
replicated the r@gmégw’[%ﬂl] Hurmﬁ{ seases Cured By
10 and Pat hogens Ki®#arkebddy t he | nventive SilZky
Conposi tion Tablg/A D sease Pat hogen Ef fegiqive
Concentratio n Boils_ Staphyl ococcus aureus ?(I lled @5
ppm Ost dGMRI i t i Sivet & ?wandg%erem)s aureus 4¥99ed @5 ppm
Baci | | ary Dysenteropyl&id @fdol a boydii Killeb¢ 2.5 ppm
Burn Infecti onsf udononas aer ugi nosa ?déd ed @5 ppm
Dental Pl aque St Eégt ococcus nutans Kill 5 ppm
Di arrhea (Bl oody) Shigella boydii Killed r?
15 D4R} he £ rESQIMES | hethe given Rinpiind @f giver §°'B¥ﬂﬂ fE’é‘F part A and keep in

| Rfagst bbibrat MOs 1B Id 2dsopbtd ISie Zaritih Witie Sor@saht &brinakéid lumps.

e TEA T ab LR A M WD o st & BER i keep i
Epia@lrmaihlai i76°Q fon 16-80 hrr. ewy Pidleténto it [Ausndi stif i foei@-6 min. Cool it to

Kir&dn?%m@e?at@r@ a8 %halyze.

20 [471] Results: 1. pH 8.54
2. Flow-ability: 90°C => > 5 min.
45°C => > 5 min.
3. Tackiness Very Tacky

[472] Batch No. SGI010 Formuiation:

25 Part A: Silver Solution (32 ppm) 1729
Distilled Water 24 ¢

Carbopol 1.39¢

TEA 2409

Part B; Silver Solution (32 ppm) 6.00g

30 Propylene glycol 5.00¢g

TEA 2.80g
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Eye Infections Staphyl ococcus aureus Killed @5 ppm

Corneal U cers-Keratitis Pseudonpbnas aerugi nosa Kill ed
w@meppmiFood Poi soni ng Sal nonel | a ari zona Ki | Pe€TiUS2085/047699

ppm Food Poi soning Sal monella tyhimuriumKilled @2.5

ppm Food Poi soning Escherichia coli Killed @2.5 ppm

Endocarditis Streptococcus faecalis Killed @2.5 ppm

[47aH o c dtrdeaduse: Blaighpthe guern amogrd ofiSivier SHlulidngfcbrned&t @il keep in

\I\R%é?!bgfy\! 4t!7§°d'@%@%233@3ﬁ0 iﬁ&ér%ﬂﬁ@?w@ Hr%%n%’:%ri@o%% lumps.
ningitis_Enterobacter aerogenes Kille . m )
ANETIEAGP ftich 7@Scish Ao Mt sso Waigha 920 IRBICHIBts G985 Rashe and keep in
WY B dt 78°SlofF ¢5.L0FRE MY FRABHIPRHA dd JHiERfo@18-18 iR Mool it to
Nosocom al Infections Klebsiella pneunpbniae Killed @

reong e RYEALB R AYZ& nf ecti ons Pseudononas aer ugi nosa
Killed @5 ppm Nosocomi al Infections (From
43¢} eptResgbEus bypbyenes Kill e@4@ 1. 25 ppm hospi tal s)

Pneunoni a St aphyHIREMRYDOBIILLHS ih| | ed @5 ppm
Pneunoni a Haenophilus 1 nfluenzae Killed @1.25 ppm

Pneunoni a Pseudononas aer ugi fiosa K PI® @5 ppnDi sease
Pat hogen Ef f ec3.iTeekif@scent r aTaeky Pneunoni a

Strept ococcus pneunonie Killed 2.5 ppm Respiratory
Tract Infections Streptococcus pyogenes Killed 11.25

[‘p,gm R%ﬁéﬂﬁ%.osrdloﬂla&&ukﬂ&?c” ons E. coli Killed \ 2.5
ppm Respiratory Trac nfecti ons Kl ebsiella pneunoni ae
Ki | | edPartA: 2. sDigiiller ¢aden98t9 Fever Streptococcus

pyogenes Kill e@argg};‘;. 25 ppm §eBlyi cem a Ent erobacter
aerpyogenes Killed ) 2.5 ppm Sinus |Infections

Haermophi | us i nfFlenzae Kill el 9. 25 ppm Sinusitis

St reptmgoB.cus piegEkaVate3 ¢l ed 12.5 ppm | npeti go
St aphyl 0COCCUS, aur eus IKi I ed5 1.25 ppm Skin Infections
St aphyl ococcus ROV ENFSTNGY | ed 15 ppm

TEA 149

[476] Procedure: Weigh the given amount of Distilled Water from Part A and keep in
water bath at 70°C. Add Carbopol to Distilled Water 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 10-15
min. Cool it to room temperature and analyze.

[477] Results: 1. pH 8.05
2. Flow-ability 80°C => > 5 min.
45°C => > 5 min,
3. Tackiness Very Tacky

[478] Batch No. 8G1012 Formulation :

Part A Distilled water 989
Carbopol 0.78 g
TEA 0.34¢g
Part B Distilled Water 3.00¢g
Propylene glycol 5.00¢g
TEA 0.64¢g
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Skin Infections Streptococcus pyogenes Killed 11.25

ppm Strep Throat Streptococcus pyogenes Killed 11.25
w@poveSaapur ati ve Arthritis Haenophil us i nfl uene@eus2005/047699

Killed 11.25 ppm Throat |nfections Haenophil us

i nfluenzae Killed 11.25 ppm Toot h Decay Streptococcus

mutans Killed ) 5 ppmUrethritis (Men) Trichononas

[Ayi nabiosed(ird: Veelghcthd bdrep pmolint of isfillekr Water fromdtattiAoang eep in

cal i, Kill A rd.nar : i -
e 2% il CorPaD (o PR pHASoLBh B LBREan stiring o
dvaiddempe Asld PEAUC BrbARS adier 2@ Minyies. Wielghead the iggisgigpts from Part

%J%a*gé% il WAk batRLEEA-CIBS15554 RPL REPPSHS tb pEAAl drdl st it fopdo-15
. pm Ui nary Tract |nfections Enterobacter

raier 9 §de eemdempeigtyre endanabizeyagi niti s (\Wonen)
Trichononas vaginalis Killed } 10 ppm Wund | nfections
Esather Regiita collipHi | led \ 2. $.3pm Wund | nfections

Ent er obact er aergypQsiNgSod<c!-eds hh. 5 ppm Wund

I nfections Klebsiella pneunoni ae Killed | 2.5 ppm
wound | nfections Pseudononas €Y 37 m8% Killed ) 5 ppm
Wound | nf ecti ogsTaekinegd ococcuserf aaskal is Killed 2.5 ppm
Yeast Infections Candida al bicans Killed 110 ppm [422]
EFFI CACEY OF SILVER COLLO D FORMJULATED AS A HYDROGEL

423] d ar e .cone to recogni ze the fact
‘%ﬁﬁt f ?tcgﬁo}/%{bq%ggwuﬁ%%ﬁ'mund shoul d be kept
steril BamAd pr SthecSebition (Bhpeesi ccat i on8gad
envi ronnent al %%ﬁ%m\,g@pts. Tradi tjhgnal bandages are
effective as providing protection from environnent al
cont anmi nants b&arkepel | argely ineffecti 0% preventi ng
desi ccation. Bgpgdages may be rendered armigr crobi al
through the additiqon of g variety of disjnfectant
subst afég&: bulS"Y%@@r'%%g?[p@fﬁaes are 013?0&9 harsh and
kill cells or theykedygyas well as mcré®®g |n recent
ti mes wound carT%Ahas been revol utioni zgd kby hydr ogel
material s whichare available as either a“sem solid
anor phous materjal) or as a soft sheet-like 0.

for | BrOcotwE: ol hnegar gl St So1in G Riagled Wate from
P& XSt ke6leBivetatbathnat 7D°¢. eldv@zuinmbol fol8lution 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 10-15

min. Cool it to room temperature and analyze.

[483] Results: 1. pH 6.7
2. Flow-ability 90°C => > 5 min.
45°C => > 5 min.
3. Tackiness Very Tacky

[484] Batch No. SG/014 Formulation:

Part A: Silver Solution (32 ppm) 86 g
Distilled Water 12 ¢
Carbopol 0.78 g
TEA 0.32gm
Part B Silver Solution (32 ppm) : 3.00¢g
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sheet-like material is effective at excluding
envi ronnental contam nants and because of its

wohgaeophiti c character, the hydrogel can act uabPCmus2005/047699

absorb excess fluid exuded by the wound. [ 424]
Hydrogel s are formed by conbining a hydrophilic

pol ymer with other ingredients in an agueous sol ution.
The pol yner f oPnopylensggycd ol | owi ng a chﬁmgg in pH
tenperature or g&her triggering event a gel a fine
nmol ecul ar netmork of the polyner surroundg regi ons of

A eSO 20 DA L SBESLAY SRS o

Hmt/eamditeepanateaBdth BaBJSCi Ayd Ofrbbbe tosSblutiod vitbrodasttuat stiging to
cupi ed i )

R B TERR By BEL0 RSy B o o

Bappst kegp iiravatef kath ehed° B fardie2a roin. Add PertiB dgyBars Ajand Istirdiefor 10-15

iR @di Rio :%ﬁntt%?erﬁﬁ&é%d &@ly-8l ose (and other cellulose
derivatives her carbohydrate pol yners of plant or

[a%gsllﬁg&ﬁ sych, as alglnat% carrageenan, xanthan
ocus bean gum gun1traganth guar gum gum
arabi ¢ and ot harFigw-akility PO =>adrpini ¢ aci d copol ynmers
(such as Carbopol), and conbiygat Lops Qf these and
simlar hydrophlllc pol ymers, [425] The aqueous
conponent  pr ef erl@6KgesSont ai n¥eatactlis additi ve
substances that enhance the physical characteristics
of the hydrogel and/or enhance wound healing. These
[J'fw'rg:l uo&tdralalb.aﬁ(ﬁ?/ov& Fatiunsion: arr} no aci ds and growh

act or ed Lo e nce.beal  ng or reguce scar
fornaté%ﬁgto d%ﬁ?ﬁg “g‘g?PPW Conmon” ahest het i cs
such as novocabitiedWaterai ne and tizgi vat i ves t hereof
can al so be ing %%gagated as additives ?g gnhance
confort. Since keeping the wound steri S a major
goal of the dr&BAing, various antimcrofPal or
di si nfpgignt agﬁ@pgmaﬁﬁ(gﬂwgm;ageously50 cl uded. These
i ncl ude organi ¢ aci such citric a , dilute
acetic acid, béﬁ?UF@EQWFH proprlonlc geﬁd and |lactic
aci d. AIcohoIsTsmch as |sopropanol or @&shanol are
useful as are organic disinfectants including

[4g3} O i M@E&ﬁlré’m&l !h@%w@H ‘éhhoaﬁt of :‘Emr @&uﬂmrﬁand DIS’[IIled Water from
di ne

trlchlorqeﬁeno? g (f g
RATENaeeR el hathas 0.6 EhASH Garpred i @)PW&H%C@HS@W&WMQ to
avbild Quirhiesx iadd ﬂfEAa@ REEIEC des2hitics Vet afl etiagredients from Part

udi n r.f.act an eh de u
B R AP AR A B e A B G PRER B ST NS sl 108
il ©apt it tadiogmriemperatwresandaialydeng i odi ne, i odophores,
and pol yvi done-iodine are effective as are peroxides

[493¢ OotR&yuitoXygernpH ors such ag.Aaydrogen peroxi de. O her

benefi ci al 2. Flow-ability 90°C => > 5 min.
45°C =>> 5 min
3. Tackiness Tacky
[490] Batch No. SG/016 Formulation:
Part A Silver Solution (32 ppm) 86¢g
Distilled Water 129
Carbopol 0649
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i ngredi ents include alum num zinc astringent agents,
furan derivatives and qui noline derivatives such as

wa@bkioequiinnl . As beneficial as all these anti ni BeDDBEN5/047699

agents may be, they all tend to suffer fromthe defect
that they can be damaging to tissue and/or m crobes
can readily devel op resistance to them [426] As anply
dermonstrated abdke, the inventive silve#0golloid is

hi ghl yp ecti C Iy, ISV gentle to
human tﬁiéue a%@wﬁg&h é%??@g agai nst §6§|stant

m crobes. Bot hPeRYEPhdYee! gel and hydr oG8 sheet are
bot h amenabl e fpadelivering effective ¢ gyels of
colloidal silver in noist healing environnment. On one

d tﬂgc@d‘?e[ Wéf%sthgéﬁl%ﬁ gﬁ\loﬁrl\t%\f\’tS?’{veF %Elﬁﬁ&?%g}f@gtgl%% %ter from

SI ver as I SSue exu

Rertadiend fopp e yhies b@tg atii ¥ SofdaCanbppal keSeutinsrwithaegstant stirring to

a@HQﬁWﬁdMém&@at ﬁ@@%‘ft@ﬁzmmt\%@h faf tHe ré&héﬁtb‘ ?roﬁ\riiért B
si mul t aneousl | ver avai

agpiesp Pvalidel B %ir? 0°G g %129 na'i‘nﬁﬁiﬁtp%tf edtardh a%ﬂ st |"f|fo 0-15
nfith SNt td Moktempératsd g drasyzéhe advant age of being

mol ecul ar silver, whose gradual reduction over an

[£o5) endggk per i og F@.f time will grggl ease silver ions which
have excellent _oligodynam c activity. [427] After
initial experi %‘é:ﬁ?‘%a@ﬁw@@p%ﬁ\ha%m‘@el ected as an

ef fective hydrogel form ng agseig=%955mige wth the

i nventive coII%Lpak silver. ? agsic fornul ati on was
devel oped whi chy gag Br ly in Pted the fol | ow ng

i ngredi ents as shown in Table 9a. Table 9a [428] All
raw materials were first analyzed for 1.

[493] i - BatcreNo BG/ALT Forimulation: Physi cal and Chem cal

Pr oper p @ or 3. Feel 5.
Densi tlil‘/éngﬁ oa?nfﬁﬁpggpopergé 7deI ovv- aggﬁ ?ty [429]

Col | oi dal Sllvgtst'I%SIVM@tPron (22 ppm'd8 32 ppm):

Carbopol 062¢g
TEA 04g
Part B: Silver Solution (32 ppm) 509
* Propylene glycol 7.049
TEA 06g

[494] Procedure: Weigh the given amount of Silver Solution and Distilled Water from
Part A and keep in water bath at 70°C. Add Carbopo!l 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 10-15

min. Cool it to room temperature and analyze.

[495] Results: 1. pH 7.05
2. Flow-ability 90°C => > 5 min.
45°C =>> 5 min
3. Tackiness Tacky

[496] Batch No. 8G/018 Formuiation:
Part A: Silver Solution (32 ppm) 86 g
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In this fornulation Silver Solution is used as an
active conponent (anti-mcrobial agent). It is also

wo b@eomiy7 di l uent in this specific fornul ati onP¢HB83008047699

Anti-bacterial Activity: [431] B. Physical and
Chem cal Properties: 1. Appearance Col orl ess clear
liquid 2 . Gdor_Odorless 3. pH 5.0 4. Feel Not

Appl i cabl e 5. DEfHIPEYVatero0 6. Foam2® Property Not
Applicable 7. I-‘cté}m@bl ity Not Applicalyssg432]

Car bopol [433] rbopol is chemcally gﬁ wn as

car boxypol ynet h ne or carboxyvi nyl ‘§ It | s a
copol yrrart Bf ac3ilyéi Sol@tohd3apam)i s hi ghI 350gzn| c (i.
hydr ophylic) a aci di c conpo Car bopol
pol ymers nust @o Iér%haa¥°¥lzed i n order ?gdj%chi eve
maxi mum vi scositBA It is used in pharmdc®ati cal s,

cps et 'F‘f'oéﬂgret g the Bﬁléﬁ‘éﬂn&%t Bf §lve§sa§nc91 atnla' SR mter from

suspendi ng, . di spersin emul si f gen In th

PRARTSIe8h MR BhsBl o1 "G Gbapo e ign et constant siring f
o€ k@ipsNBdatEA to it At4DAC affer. 20MWihite® ANEigH bitdhe Adrédidrity from Part

BB LA B B LB st 11

@dardoekistoFoorp terhjodratAppdridemblyee. 4. Feel Not Applicabl e
5. Density Not Applicable 6. Foam ng Property Not

Aivg] | callsaits?. - H.ew-ability Not. 4é\ppl i cabl e 436; |

Tri et hanol am ne, Iow-;bn(PG 985 _>>% .1 149.19 )
45°C => > 5 min
3. Tackiness Smooth

[499] Batch No. SG/019 Formulation:

Part A: Silver Solution (32 ppm) 86 g
Distilled water 12 ¢
Carbopol 0.54¢g
TEA 0449

Part B: Silver Solution (32 ppm) 509
Propylene glycol 7.049
TEA 064¢g

[500] Procedure: Weigh the given amount of Silver Solution and Distilled Water from
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 10-15

min. Cool it to room temperature and analyze.

[501] Results: 1. pH 7.65
2. Flow-ability 90°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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In this fornulation Triethanolam ne, an al kalizing
agent neutralizes Carbopol to raise the viscosity. It

W@b®e/0741¢T eases t he penetrating power of the artT/VU82005/047699
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agent. [437] A Anti-bacterial Activity (Not _
Appl i cabl e)[438] B. Physical and Chemnical Properties
1. Appear-anee Cokorl-ess viscous liquid 2. Odor Slight

afe’ogg:’]glﬁézecﬁon FP\@ ngbeC %@%ﬂs‘ tﬁ%?rll]&ﬂgg Egﬁ@étlowﬁké@% ke3P baten

Aﬁ’srei%eé(BP ©%  Flowability Not Appli cabl e [ 439]

Propyl ene d ycol C3H3O2 Mol. W.: 76.09 [440]

Pr oﬁiﬁrbﬁe GhilveoPolitionchemi cal | y known as 186D gm

pr opanedi ol Disflied watefised as a hunect ant antog gel

modi fier inCBeRO!Ifornul ation. [441] A . Aft80dvact eri al
Activity NotE/npplicable [442] B. Physical 40cnCheni cal

Pro es:AdAP d¢iptomr ance Col orl ess viscous liquid 2 .
Bﬁa&j%rl ess 3 . pH Not Applicable 4 . F&&0giot

Appl i cabl e Bopylanergicel 1.036 gmcc 6 . Fo@hd gy
Property NOIEAApplicable 7 . Flowability Imjogm

Appl i cabl e [443] Once theyglsanglrg. daftEtOé'Jq&ﬁ’% uregls fure loss.

devel oped a nunber of batches were
epspdlor e Ptdvedyres &i Htiear ﬁegae@f/eé‘sertaké tﬂé Ir&ﬁuﬁed Eué?mytd?%nstmed

1 carri.ed Qbservati on

oA BRA LIVERL SIS, KB B omieTabra ot e iioe TS b perimeus

g¥llring2 Starrasiditias ef CarbQzol bopinliteGurauhistwithi coatirR@aE stirring /

Vh&hQehidtidH ABE a1 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
70°C and slowly add part B to Part A. On complete homogenization cool it to room
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 loss.

[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
recommended to remove entrapped air and ensure uniform filling.
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3.

t

H gher the Carbopol
acki ness.

per cent age t he hi gher the

From the above experinents it can be

waeomsloader that a trade off has to be reached PeTWeENS/047699

amount of Car bopol

and T EXA used and the final

pH

obt ai ned whi ch should not be nore than 8.5. Hence
formul ati on No. 18 was kept as standard and batch
[308Rl| edl hiqdotmléi(angs tHedrubwirgRSEpkicd] b VhbrRICMIINAraSELENCE Qs

Bﬁpl;g% . [445] Car bopol
have to be standardized with respect to pH,

based gel

fornmul ati ons

f eel,

t acki ness and consi stency.Ta#et® this in mnd various

@b patjchies were t aKen‘umrgvmer—Hs—rW
tlo obtdin a yegguct of SU'éﬁEbm&WmNy and ReRluLts
hefore |taking the main batch. [446] Batch No. SG 001
Formuration — Part A Di stTTdggtnglicky 83- 50 g Car bupot
do. 62 gARﬂ@P@G% 00.6Q g Pafrtangﬁ]cel;p[ @gp | | ed \atB?ssgs 00
g Propyt e gtycot—5: dossd0 50 U T443koriess
br oced B0 Ve gh the given armunt of Distijlled %ter
fir omg, Pasbedklmﬁv;lgeep in water bmzh at 7C1)q,. Add 1.02
larbopgt—to—bi-stit+ted-Water—with-—econstant St Regde—
avoi d ljunps. Add NaCH [18t4% eod P@° -&ﬂora’@@@aft“ﬁ o 63r 5 min.
T nut e Flowsbifiti al |t he| | AT éxlravat Sinlt &om Pay t dooo
keep in water bath at [700C f ofePHIIR0 mi n. Ad éor din
tro—Part—A—anrtd—str—+t—fFor—10-—-15-—mn—Cool—it te. .
t enper af B#BN@RAPanal yze. [448]< He®ults: pH 10. %1@”"
fFl ow abiek U= >5 m n. » mn. 3. Tack
Ver ;i& T"IIE iltl#ab 9] inf ch-No. Q(?Jpgﬁ‘gg gn(%mll atli m346§0%tg§t§
st 11| SRl 3@‘7’0 °0 g Car @ér{%@g W2 o 33,500
8. | PH 6.5t0 8.0 74
9. |Freeze and Thaw " To pass SOP 1-10 Co(n;s;\irne; with
Optimum o
22 ppm — 400 +/- 20 nm. 400 nm.
10. \,\’,,V:,‘(')e'ength X 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.
13. | Moisture Donation - 10.27 %
14. | Moisture Uptake ~ 80 %
[510] Microbiological Evaluation

[511]

It is 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 gel

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

similar to those carried out on the silver colloid solution were also performed on the silver

colloid hydrogel.
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TEA 01.20 g Part B: Distilled water 1.0 g Propyl ene
glycol 5.0 g TEA 1.5 gm [450] Procedure: Wigh the

w@Rwen7Aampunt of Distilled water from part A apdI/kKemps/047699

in water bath at 700C. Add Carbopol to Distilled water
with constant stirring to avoid lunps. Add TEA to it

at 700C after 20 mnutes. Wigh all the ingredients
fis12in panitiall, thechylogel Was tesiedio db@trminawvh?tbsd%fs&f)mPBSiw was

E%’?steﬁ%doq%fcﬁo&ﬂgfﬁ?dﬁcoﬁmﬁ"ﬂllo%édr it for 10-1 5 min.

t to roomtenperature and anal yze.[451] Results:

o A e Dl AR el

l%mmms@,ta] beran CRaein DigesDMsdiuih|( /é@rob«abeqsteraﬁa PU Rptata Dsutpeste Broth
%@I ver vibrd 'c:r@‘a%d %Qm%leg%'f Ebl_d%t 168 ﬁ%ol’ $& 8 ¥&eSed %Ie@@a&ptlcally

|
\mngﬂ@rre% @t@ﬁ%@ gf f@ﬁb@ﬂe &t weR @F‘l‘qalt%’oat%ti?”# if‘)fgﬁ*feg ragttW%&
aﬁ‘cg,ltblgflélﬁ gxt Pd’bny\[%h@érah@é for @h? W@?@A{téd:ﬁat(ﬁm e BhsksQvere inspected
nst an
JRIE] e B° RES O GBe e 6Tt eBeoeaf U e TRd not
| tregh ethnafictirdd aniepstetiie Boraditdbnk éieganibe caatlededdbatiheatonm@eition is
ﬁ? ffilslhﬁg% nﬂhéoocﬁqg oP?él Ls& gop?é?:ﬂrtést‘Q‘ @'?;grré%égﬁdé Hs ﬂrg in 100 mi

room er a ure a %'/:
[ MEBYIm Re8.0R2 & orl).033Hg 8f glzerper mpbmﬁ@wm Attlyis gomRentzation sijver

Nhdlid AR Gave amtirmcr@bidl abtivit)Amk IhBR&ESFal¥E hégatié kdkults can be eliminated.

[514] 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/mI) 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 (total 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. subtilis 15 mm 16 mm 14 mm 14 mm
MRSA 1 17 mm 18 mm 16 mm 17 mm
MRSA 2 16 mm 17 mm 16 mm 17 mm
2-{'&%95’;38 o 14mm | 145mm | 15mm 15 mm
S. pyogenes 16 mm 18 mm 16 mm 18 mm
S.typhi 17mm 16mm 18mm 16mm
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 16 mm 17 mm
C. albicans -39 mm 40 mm 39 mm 40 mm
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[454] Batch No. SGE 004 Formul ation: Part A: Distilled

wat er 86.00 g Carbopol 00.62 g TEA 01.00 g Part B:
weebiordied water 2. 00 g Propyl ene gl ycol 5. 00 BCTEA005/047699

1.50 g [455] Procedure: Wigh the given anmount of

Distilled water from Part A and keep in water bath at

70C. Add Carbopol to Distilled Water with constant

sfey i rTl{&etré?suﬁé/ Qf‘lcﬁv ﬂhHﬁﬁ@ mhfﬁ‘iigry-gﬁécté @f thé géltarg Bzcnfi él@f 20
m nut e i ngredi ents

eqk'é’é‘ﬁ“‘i th these @? thﬁét“f?r a?" tipgythig ge@e“%aﬁﬁsﬂkﬁah%@tngs
polythdPabés ot aBghtwEly Bffédt tHeodntidibrdiial Powers G the siltertcollaid Gome

cu&ﬁ%%‘fé%}ty%%ggg djip'?vilie\fég chﬁ]gg;Lﬁ%RL‘g%Wg&as 'S‘g&!’#]g'ﬁ% o%rB.lood Agar.
ThEaekiln esgges®dthal dksiivéraeT rodd aish biisife®@ 008 bloody, exuding

W(fuggrml ation: Part A Distilled water 86. 0O g Carbopol 0
..062 TEA 1 .. ZOg Part B: Distilled water 2.00 g

5131 onniig: S gre e an b aine vasefl L ARE o aupdsy
arttibiotic &gEnts. &k sone deee@thleranmme:s weae ot effEOIVE. thaldite silver
co%roﬁlg&%gl—m bfheld tﬁ%)l \h[é%qm}%tlgs éﬂe%tr\‘/%cﬁ?§5@rﬂ$ns§r ek 'iHeﬁ‘ 91ets@rams

m nut

uspg wgre muweah@edmgrré@h@m styainsniseRf 2bla 1 Zmendc - i
wat er bath at 700C for 15-20 mn. Add Part B to Part A
and stir it for ©fenBosiive Bacteia (Table d2a)oom t enperature

and analyz [459] Results; | pH 8. 7

Antibiotic Conc. S.aureus MRSA 1 MRSA 2 B. subtilis
Ampicillin 200 mcg | Clear 15 mm 18 mm 18 mm
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 Clea’r Clear 13 mm 18 mm
Co-Trimoxazole | 25 mcg Clear No inhibition | No inhibition |15 mm
Gentamycin 10mecg 1Clear No inhibition | 11 mm 18 mm
Lincomycin 2 mcg 1Clear Clear Clear 18 mm
Ofloxacin 5 mcg Clear 15 mm 16 mm 22 mm
Peflofloxacin 10 mcg 30 mm 11 mm 13 mm 21 mm
Roxythromycin | 15 mcg Clear 1.0 mm 12 mm 20 mm
Tetracyclin 30 mcg 34 mm No inhibition | 0.7 mm 19 mm

96




10

2. Flowability 900C => > 5 nin. 45C => > 5 nin. 3 .
Tacki ness Very Tacky [460] Batch No. SG 006

wao-evoaiorati on: Part A Distilled water 85.00 g Bar/bsmwos/047699

00.62 g TEA 01.00 g Part B: Distilled water 1.00 g
Propyl ene glycol 5.00 g TEA 1.40 g [461] Procedure:
Wei gh the given anount of Distilled Water from Part A
and keep in water bath at 700C. Add Carbopol to
Distilled Water with constant stirring to avoid | unps.
Add TEAto it at 700C after 20 m nutes. Weigh all the
ingredients fromPart B and keep i nwater bath at 700C
for 15-20 min. Add Part B to Part A and stir it for
10-15 min. Cool it to roomtenperature and anal yze.
[462] Results: 1. pH 8.4 2. Flowability 900C => > 5

mn 45C => > 5 Mdlad NegdlHARME A4y 12CKY [ 463]
Batch Na_ SG.Q07 For mllgati_an : P(th A stilled Water
172ngbielitsopol| Conga g Feelin, UG- Rpemar t| SSypini sit i | IR
Water 6.0 g Propyl ene|gl ycol | TRPTHAETEA 2. 80 ¢ denEunosa
Praoddaine: Weilghiniche ¢Clean ahoigmimof Dl i T T]ed nYWat er
fnromPart A and keep in water bath at|] 700C. |Add
Canbwipiiin t o Dif 800 mtgd | ¥himer Wi smmonskamim STHBMMAY T 0
avyoi d | unps. Add TEA to it at 700C aflfter 20 |mi nutes.

Cehtarinte The [Bmacgdi €2 mind T PTOORART B 28Rtn KEEB

Ceftizoxime 30 mcg 18 mm 18 mm 15 mm No inhibition

Chiloramphenicol | 30 mcg 22 mm 21 mm 23 mm No inhibition

Ciprofloxacin 5 mog 29 mm 22 mm 25mm [15mm

Co- 25 mcg 24mm | 19mm 27 mm | Clear
Trimoxazole

Gentamycin 10 mcg Clear 17 mm Clear No inhibition
Ofioxacin 5 mcg Clear- 29 mm clear 15 mm
Pefloxacin 10 mcg Clear 25 mm cear |10 mm
Piperacillin 100meg [22mm | 15mm 16mm |10 mm
Tetracyclin 30 meg 19 mm 18 mm 16 mm No inhibitio‘n

[518] Hand Scrub Test

[519] 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 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 for 24 hr at 37°C and the results evaluated.
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15

water bath at 700C for 15-20 min. Add Part B to part A
and stir it for 10-15 mn. Cool it to roomtenperature
war@eandahyze. [465] Results: pH 8.28 2. Fl ow abtT/U83005/047699

90C => > 5 min. 45C => > 5 mn. 3. Tackiness Very

Tacky [466] Batch No. SGVOOS Formul ati on : Part A

Silver Solution (32 p % Car bopol 0.62 ?

2Pk t Assgpwventhsécp"ewuneﬁ ap'sé pHRFoBTabsWAkS B P%H@"V f bicteria

g%%cﬁ% Ttg) Qurﬁ%u&T% Cﬁuvﬁt‘kﬁﬁ‘]’C)Pﬂ"ﬁ@ eadus &eAatWEw@HTI sntvigeg reregined
Si | ol ution from part

TRl ToRRIoURA PRI clghp ROt &G bl i

WnbLhd p‘mlﬂb anﬁerfbt Fesuitaigr hemlth caredvarkempwho Aektl tBELeritize the surface

1 Vi i ngredients
gﬁ?({ [“° ”ﬁr@é‘%gﬁ%” J‘r‘tg'gé’?ﬁ‘b%‘ﬁ 00C for 15-20
mn. Add Part Bto partAg,ngsir it for 10-1 5 mn.
Cool it to room tenperatur aglgd

anal yze. [468]
Results: pH_8.65 Flow ability 900C => > 5 nin. 45C
=>>5 mn. Tag

eSS Tat 69] Batch No.
SG 009 For i oF oot | rarsypbdd)
172 g Disti

3 .
Pihﬁ"St i o

h:

ar t

A S| ver

Sol uti on

(32 ppm

Toad W

ATNTC 12

o Gartiop

DNogravth g TEA 2.40 g

Part B: Sil
gl ycol 10.(

Velhr SO

TNTON

Ra gwim

) T hr

TNTC

No growth

No growth

BNOQragvti’r oply| ene

3 hr

TNTC

No growth

No growth

4 hr

TNTC

3 Cfu

2 Cfu

Although hydrogels show exceptional wound healing properties, a drawback of the
typical hydrogel is that microorganisms are often able to migrate through the matrix.
Thus, if a wound is covered by hydrogel and one area of the wound becomes infected,
the infectious organisms may be able to 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 cm strip of agar along a diameter of the plate. This gap was bridged by a
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 ml 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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wQ a6074add Car bopol

10

15

20

TEA 2.80 g [470] Procedure: Wigh the given anmount of
Silver Solution frompart A and keep in water bath at
to Silver Solution with coPSt/Ef1005/047699

stirring to avoid | unps.
m nutes. Wi gh al
keep in water bath at 70Q0C for
to part A and stir it for 10-15
tenperature and anal Wagle 14471]
Flowability: 900C => > 5 min.
Tacki ness Very Tacky [472] Batc
For mul ati on:
Distilled Water 24 g Carbopol

15-20 m n.
m n. Cool
Results: | pH 8.
450C => > 5 m n.
h No. SG 010

Add TEAto it at 70C after 20
the ingredients fromPart B and
Add Part
it to room

B

54 2.
3.

Part A: Silver Solution (32 ppm 172 ¢
1.39 g TEA 2.40 g Part

B: Silver Solution (32 ppm 6.00 g Pr opyl ene gl ycol

5(00 g TEA 2.8D g[473] Procedure; n the %I yen
armurﬁultbli'e Si | ver Zens ot inoculatiom pa'fiqne Maide in
afetbatt—at—T00C Add=Carbopol—toSi SetHuti on
b oS S il e o
f MRSB rt B nnriJgagiﬁaYy (P)Mﬂbr ath NPGI'QW for!15-20
RS- ARROINOsRt B t oHsayt CaWihg sl i r N Grewthig- 15 nin.
Cogydrpgel P@‘t"robonn t eﬁﬁéYya‘PrlS’W@ and anal BeVth[ 474]

Results: H 8. 2. Flowability 900C => > 5 mn.
4§@m@eﬁe%ﬂtﬁﬁfﬂpwrsabovaemr%§ee 9%8?(?‘“[&4!‘%]39@8?6 [Rnfighe variations
SateDshifg st It foldWind axdmples. Di sti | | ed Water98 ¢

[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
Distilled Water 100 g
Carbapol 6.8¢
Triethanolamine 4049
Part B Inventive silver colloid 32 ppm 50 g
Propylene Glycol 7049
Triethanolamine 6.0g
[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
vigorous to dispense the Carbopol and avoid formation of lumps. Temperature should be

maintained between 60-70°C during stirring.
[5623] Mix all ingredients of Part B in a beaker. Heat to 70°C and add to Part A under

vigorous stirring. Continue mixing and cool to room temperature. Check yield of batch. It
should be approx. 1000 gm. The triethanolamine causes the Carbopol to gel.
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Carbopol 0 ..76 g TEA o .56 g Part B: Distilled

Water3.0 g Propylene glycol 5 .0y TEA 1.4 g [476]
wee@eodune: Wi gh the given anount of Distill eRCTRBEN5/047699

fromPart A and keep in water bath at 700C. Add

Carbopol to Distilled Water Solution with constant

stirring to avoid lunps. Add TEA to it at 700C after
E28mpe/Bit es. Weigh all the ingredients fromPart B and

eep In water bath at 700C for 15-20 m n. Add Part B

to Part A and stir it for 10-15 min. Cool it to room
[Sﬂpperratepure aam@rwmxtsyasan Ekdrile ARedludingsthe Bddifitn & 166 catlagen.

abi | - ' i
ECV\VIJT feed 9@%‘?"% cﬁmmf %9@%%5’?@%5‘!\%@%%3{% ﬂzigze% which has
sBaffaidingatyp@af wouRrdrhealhgRicseleratiend wat er 98g Car bopol 0. 76
g TEA 0.34 g Part B Distilled Water 3.00 g Propyl ene

glycol 5.00 g TEA 0.64 g[479] Procedure: Wigh the
Eyamele Ginount of Distilled Water fromPart A and keep
in water bath at 700C. Add Carbopol to Distilled Water
Solution with constant stirring to avojd, lu 5 Agd
(B 1 oPpaREl TGO & M EseP i 8 ORGSR ST Sloe vera
F&we@ék edlitfonf ihaRe Rapé oB1-8ndTHe @i donfenaddifonabidundthed®QC

15 20 min. Add Part Bto Part A and stir it for

Smin. Cool it to roomtenperature and anal yze.

[480] Results 1. pH 6.35 2. Flowability 900C => > 5

lalipe 3 =~ 7 5 mn.

[526] Prepare all ingredients as in Example A with the addition of 1-10% by weight
Maltodextrin. This will provide a gel formulation which stimulates wound granulation.

[527] Summary of Silver Hydrogel Results

[528] It was possible to prepare Carbopol-based 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 hydrogel 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. Moreover, the active agent,
colloidal silver solution has been tested on a cell line in an earlier 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 manufacture.

[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
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3. Tackiness Very Tacky [481] Batch No. SG 01 3
Formulation : Part A Silver Solution (32 ppm) 8B gl

we@biordied Water 12 g Carbopol 0.76 g TEA 0. 32PQI/B82005/047699

B: Silver Solution (32 ppm 3.00 g Propyl ene gl ycol
5.00 g TEA 0.64 a [482] Procedure: Weigh the given
amount of Silver Solution and Distilled Water from
Reymtilafforedesigaedbalsm noteetlew nbcotie migralio 6 @sidadenCautdidgpand vice
tion with constant stirring to avoid |unps. Add
to it at 700C after 20 minutes. Wigh all the
ingredients fromPart B and keep in water bath at 700C

gs(%'i] 15‘[‘2193&[%3’[3 d@%nﬁ%"té thBt fypotRedidal &aﬂ%@oﬁ&ﬁ the blkef Wdrogel on

to room tenper ature and anal g
[@S@F'Sﬁég th@lgathm (J?an@ o WoungLCatg-\ahi12iNq8 §EET 2003) where
Bltdnati¥d 6iiver basda diedsings weﬂ&)@\léll.ﬁ%l&wﬂvf@'o}hts ?V&Mof. 484]

Bat ch 4 For tion: Part A: Silver Solution
(32" pp%t'@grod)%zg'ﬁ?fn'ﬂ]éb er 12 g Carbopol 0.78 g TEA
0. 32 gMicabitl dBaBingedest;Sol uti on (32 ppn) : 3.00
gprsopy'wﬁ%b.gl'tVa%leséroﬂ(PesgfaFgAl 0.64 g [485] Procedure:

I'ven anount ver Sol ution and
Di §t| I |Séw|er\¢aﬂf@nt¢fﬂm$ﬁlpa$t A and keep in water bath at
700C. Add Car bopol to Sol ution with constant Stl rring
to avoid |unp EAto it at 700C after
F3Alut edn ”Wf'ﬁj F?%me SI!'Y?é hyg, @9%&4°éﬁtb§ W%%’F@P?P B and in all three

remaining tests the silver hydrogel would score in group A giving it a total points of 20,
on par with Calgitrol Ag and Acticot, commercial products which scored the highest in

this evaluation.

[533] The antibacterial and antiviral properties 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
ideal 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 oil, it has no harmful effects

on condoms or diaphragms, unlike certain other personal lubricants.

[5634] HYDROGEL HAND CLEANSER (Note:Hydrogel and SILGEL refer to the same

inventive product and are used interchangeably herein)

[535] Clean hands have been 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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B and keep in water bath at 700C for 15-20 mn. Add
Part B to Part A and stir it for 10-15 mn. Cool it to
WO owaiotdamper at ure and anal yze. [486] Results 1PCPHSBINE047699
2. Flowability 900C => > 5 min. 45C => > 5 min. 3 .
Tacki ness Very Tacky [487] Batch No. SG 01 5
Formul ation: Part A Silver Solution (32 ppn) 86 ¢
Miitetial|IReqdirdd(0Pt2 g Carbopol 0.68 g TEA 0.40 g Part B
Silver Solution (32 ppm) : 5.0 g Propylene glycol 7.0
Sgrfnam Susepegmpm@s]Sepﬁ&m:@a@eecenMi% ofuﬁ”el),gTaxewaf&rm'immle dubber
Ve%er Sol ution and Distilled Water from Part A and
keep_in water bath at _700C. Add Carbgpol to Sol ution
%W?‘IS%WWMM@F*I FiRiiR dPHC AN A9 Lﬁ?ﬁ@e PiRRefesEXer iR test tubes.
|¢ 0C after 20 mnutes. Weigh all the ingredients
‘Part B and keep in water bath at 7OC for 15-20
Io &g/fo@usggr}ﬁ c%n of g%}éﬁtfg‘@ar}deﬁgéﬁs is ﬂ}phe tT ﬁ‘%d]%ggfe gncl Quer the
rﬁ 2 2. Flow abi lity 900C oo > 5 nin. 45C = > &
m cki ness Tacky [490] Batch No. SG 01 6
otlrﬂrerﬁﬁg({l@on Part A: Silver Solution (32 ppn) 86 ¢

D sprhd 8 ¢h Ve8I matdridl o@tﬁ’@ﬁéﬂds Andbwal ZAa Qs o fereRahs. B
Silver Solution (32 ppm} 5.0 ¢g

3. Add 2 ml of tap water to the hands and lather them (refer Fig. 1)
4. Rinse hands and forearms under tap water for 30 seconds at RT.
5. Repeat the procedure from step 2 to step 4.

6. After 1%, 3™ 7" and 10" washes, sterile rubber gloves used for sampling are placed
on right and left hands.

7. 75 ml of sterile sampling solution is poured into the gloves.
8. All surfaces of the hands are massaged for one minute.

9. Samples are obtained aseptically for quantitative analysis by viable count method.
using sterile

Tryptic soya agar.

10. Spread plate technique is employed using original,10™*,102 and 107 as the dilutions.

Plates are incubated at 37°C for 24 hrs,

MATERIALS and METHODS
The procedures in the aforementioned SOP were utilized
Medium Used : St. Tryptic Soya Agar.
Cultures Used : 18 hr.old culture of Serratia marcescens

(Approx.density is 10° CFU/mI).

Incubation temperature 37°C
Incubation time . 24 hrs.
Products Evaluted . Silgel 22 and32 ppm, Spitaderm, Liquid clean, Sterillium
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Propyl ene glycol 7.0 g TEA 0.6 g [491] Procedure:
Wei gh the given anount of Silver Solution and

weebiordied Water from Part A and keep in wat er POBUB2085/047699

70Q0C. Add Carbopol to Solution with constant stirring

to avoid lunps. Add TEA to it at 700C after 20 m ns.
Weigh all the ingredients fromPart B and keep in

wat &esliwt h at 700C f or ReSuldQrarpreserdettinRables B54 6 1Bar 164 16e
and stir it for 10-15 min. Cool it to roomtenperature
and | gp#pge- [492] Results: 1. pH 6.87 2 .

Flowability 900C => > 5 min. 450C => > 5 mn 3.

Tacki ness Tack

[493] Batch No. SGE 017 Formul ati on:
Par t1alle 18a: \RRitady M APeendsY ppm) 86 g Distilled Water

12 arbopol 0.62 g TEA 0 4 ¢ Part Silver Solutian
(329pp%;\'°5&8v@%??o vl ene_glycol 7 QQFUT"P 0 6 g [494]
Pr ocedre—\Aei ”|Ut|jm miQF% a l_anLrjP of ISil 8y Sol ut i18n
and Di &tid !% er—fromPar ﬁA‘M_ d Keep Nibh water Whth
at 700E—Add P Bopel |t oMol liti gl wit/h cdi¥bt Nil
stirri’r@-‘-é-ﬁ%%silurr Aol TEQ o ilt atNzgoc! |

20 ni nbites OaH att AN ngrodVibntd £+ d¥ Part B Nhd

keep in water bath at 700C for 15-20 mB Add Part B

to ﬁiggl AR it for 10-15 mn. Cool it to room
errper‘gt '§rer§'ﬁ§ﬁ2rrp n§/ze [495] Results: 1. pH 7.05 2.
Fl oW aJNb—.'dﬂW Hgé’ => 5-Mmn—45C _'C)FU/n;{I f—3-
Tacki ngss Tackiytion [Orginal | 107 107 107
1" Wash Nil Nil Nil Nil
3 Wash Nil Nil Nil Nil
7" Wash Nil Nil Nil Nil
10" Wash Nil Nil Nil Nil
Table 15 c: Silgel 22 ppm
No. of Washes CFU/ml ]
Dilution | Original 107 107 10°
15" Wash Nil Nil Nil Nil
3% Wash Nil Nil Nil Nii
7" Wash Nil Nil Nil Nil
10" Wash Nil Nil Nil Nil
Table 15 d: Sterillium (Appendix — 11)
No. of Washes CFU/mI
Dilution | Original 107 10~ 107
15" Wash 30 30 Nil Nil
37 Wash Nil 10 Nil Nil
7" Wash Nil Nil Nil Nil
10" Wash Nil Nil Nil Nil
Table 15 e: Liquid Clean (Appendix — 1)
No. of Washes CFU/ml
Dilution | Original 107 107 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
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Part A: Silver
12 g Carbopol

[496] Batch No. SGE 01 8 Fornul ati on:
Solution (32 ppm 86 gD stilled Water

wW@288/0g1TEA 0.4 g Part B: Silver Solution (32 pEpmsSHogn47699

g Propylene glycol 7.0g TEA 0.6 g [497] Procedure:
Wei gh the given anount of Silver Solution and
Distilled Water from Part A and keep in water bath at
700C. Add Carbopol to Solution with constant stirring
to avoid lunps. Add TEA to it at 700C after 20
rrinutes Weigh all the ingredients fromPart B and
keep in water bath at 70X for 15-20 m n. Add Part
Pa'?'lgké'?f&l stir it for 10-15 min. Cool it to room

ﬂ%ﬁ%@ ?9%@%6&?@%3/398%‘&%?9?] 4§ESU|>t§ 51m ﬁH3.7 102

Bto

Tackl RESS-SBoth— Bat-eh SEEQ—-9—+Forrt-at+on:
€8 Aan_t IS b
O St o o s o]
A Bt\ﬂ‘vvgéh')v anvl-an ﬂJ \JI\EINH7 o n. Tﬂ Dl e~y Mnrﬂ
(32 A ATy ']LI-I opyrel l gr yT.,UTN”l Y'Y il ooy TNﬂUu]
Pr oceﬁL&l‘-e'—F‘v“ﬁE%Eﬁt h ghy e efroRft—o Si I,\mef ‘“6'r trgfoTT
and : H a oy £ . ¢ .J.,.,,.g Laam tar ot
AR A o2 N A ST i T T
op
St’ra[lflé ngt 2N 3b % lunps. Add TEA to it at 700C after
m nut es. % aI t he |ngred|ents fromPart B and
keep TNBTM;I%% hattrgt—70C tor 15- 2@ Add Part Bt
Part |A and stpfiutich fl0BriglEi 15 10° 107 107
' 1°! Wash Nil Nil Nil Nil
3™ Wash Nil Nil Nil Nil
7" Wash Nil Nil Nil Nil
10" Wash Nil Nil Nil Nil
Table 16 ¢: Silgel 22 ppm
No. of Washes CFU/ml
Dilution | Original 107 102 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

Table 16 d: Sterillium (Appendia — If)

No. of Washes CFU/m|
Dilution | Original 10’ 10* 10°
15" Wash Nil Nil Nil Nil
3¢ Wash Nil Nil Nil Nil
7" Wash Nil Nil Nil Nil
10" Wash Nil Nil Nil Nil
Table 16e: Liquid Clean (Appendix — )
No.of Washes CFU/ml
Dilution | Original 10™ 10° 10°
15" Wash Nil Nil Nil Nil
3 Wash Nil Nil Nil Nil
7" Wash Nil Nil Nil Nil
10™ Wash Nil Nil Nil Nil
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mn. Cool it to roomtenperature and analyze. [501]
Results: | pH 7.65 2. Flowability 90C => 1 mn. 45C

WwW6e2008/0mi1m7 3. Tacki ness Snooth [502] Remark : ThoTgh2oobes7699

Gel feel has inproved consistency is not

sui tabl e. [503] Based on the above results the
following instructions for a one kil ogram batch were
devel oped. Part A Silver Solution 860 gmDistilled
wat er 100 gm Car bopol 5.80 gm TEA 4. 00 gm ASAP

SclontiusonPBILGEL 3@ &m%&’mmé@@@ Y S thE - T edtive Final
6. 00 ngIeld,lV%) after adjusting for noisture
| 0oss. [504] P 889{3 In a clean sterilized vessel

t aiiteria foe effegocy es:lhmda‘ry@ieiny pedduBlis thidhl spciiéd e effiedey as 2- logs,
silver solution, [Raise the tenperature of solution to
700C with contingous stirri ng. Start addition of

Carbopol in mnute amobunts with continuous stirring /

hﬂf@@n@!&btéﬁtokg%'ﬂls%ﬁ &achR!Han&arL ﬁ@rp‘?* ub&s shgeq @dfé&to reduction of

co tlpue for 30 mnutes. (Adj tinme accor

IRE08 io5aISMTh OR &89 MeEsh Wil mwt?ﬁq%féee A0S useuFusher SILGEL
[ 5@5}nomefaecawﬁ @h@wo\/@@@&iorﬂﬁa?@d&b |Stérmﬂrrﬁéhdes]5n%dé}f Fﬁ}%ﬂ%bemg

t enpe re to 700 and S
'ﬁgr f*e 'R%nL ebk F P'gf fe'satgq '?e%ser bglifinates
t émr@eeltforr 8. snr[k%ﬁ]aléarcﬂxealmbi malse th@axsb@pl@éndcﬂrys BEPBhO irritation,

”Héttr?#ﬂ@rﬂ.ﬁ%d%é%&t@uz@ﬂ%r@é’&ﬁ%@& zer. Take a small

trial batch when using a new lot~of Carbopol. Mnimze
Heating time as |longer heating |eads to nore water

I5883S - THEAYDRBEHU! AS AIWOOND BRESSING MATERIAL

[537] Introduction
[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 burns 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 a
hydrogel using the inventive engineered silver nanoparticles.

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
¢ Rehydrate the wound bed

e Facilitate autolytic debridement
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2. Flowability > 5 mn. 3. Tackiness Snooth. [508]
This fornul ati on has been readily scaled up to 10 kgs.

wo pooa/opilthot plant. No probl ens were encount er eBCTHUR2008047699

scal e up. Deaeration by vacuum application is
recommended to renove entrapped air and ensure uniform
filling.[509] This fornulation has the follow ng
Phy s FMah béshaebafofphbus tapragifsd gduzes as shown in

Tabl e 10. Tabl 10%1‘{53510]@ M cr obi ol ogi cal Eval uati on

[ 511 rqvdenainimaltiodpogaraie pBSIRIOne that the sil ver

col | phplidaymt egrdvedassiyifemoieaoand cal proprieties
simlar to t[{1e ori %i nal. sil ver col l oid which has been
ext ef78D PEIU5eF WRFLATCONJR BERETr at ed above. However, the
addi Pravivesivieirrg diwduepbed i ¢ pol yner to produce the gel
m ght directly interfere with the m crobial properties
of the silver or mght so inhibit diffusion of the

[341] ver Ditmtvamtbdasct i veness i s decreased. Therefore,

m crobi ol ogi cal tests simlar to those carried out on
t he shevet ussislly isFemaendediforvevada wilh Beavyexueatered on t he
Si I.veegorgé)%lqgilréj%gmg&é? Blesding?] Initially, the hydrogel
was tested to determ ne et her the conposition was
selef -Behydiake easiyif nqtrevered| owi ng prot ocol was fol | owned:
[ 513]sdrh@sky bbifkdPtddecicer il € Fluid Thioglycollate
Medi um (Anaerobi c bacteria), sterile Soya bean Casein
Di ges¥orMREIRY ARYSAETASEIaEODact eri a), and Potato Dextrose
[Spt prddsdix@i ) were obtained Sanples of about 100 ng of

e e test were aseptically transferr into .
981 B Pradel of B reser EnHpr B Bk i SRS a2 cancidate
vainiad hizessigt maisiall NnThéaheel fatm raddhe thgdrpgelamey def ioterahargeably

k., Aft t time the flasks were inspected and
ré%%ﬁdegaﬁoﬁgal%gﬁdity or sign of mcrobial growh.
Because the gel sanple had not been manufactured under
(544" IHpsyaqRdi tions, it can be concluded that the
coirposition is self-sterilizing. Thel OO ng of gel used

543 SAABERMSMOIBTOREQOSSSponds to 2.2nmg in 100 m
medi um or 0.02214 or 0.032ng of silver per m of

medium At this concentration silver would not have
[648} | Boalobi al activity and hence fal se negative
results can be elimnated. [514] A variety of test
or ganmosietermize ¢hd Meintuusless oiliyeiBluDERMe zone of
inhibition attained with either 22 or 32 ppmsilver
[847] utfregedare: 22 or 32 ppm silver gel nmade as
[548] Equipment Required:

s Analytical Balance.
[549] Material Required:

¢ Plastic Tray
[550] Method :

s Determine the weight of an empty tray.

s Place the SILDERM sheet onto the tray.

¢ Determine the weight of tray + SILDERM sheet.

¢ Note this reading as t= 0 hrs.
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descri bed above and as shown in Table 11. Aliquots of
0.1 m or actively growing 18 hr cultures of each

WorR@eoorigani sm (approxi mately 108 CFU/ m ) wer ePCPUSENS/047699

on sterile nutrient agar plates. A 10 nmdi aneter hole
was punched in each inoculated plate with a cork
borer. A test anmpunt of (0/2-0.3 g) of the product was
pl aced into each hole, and the plate was incubated for
24 hr Takg thereadingtevelneh he pl ates were inspected and
the follow ng zones of inhibition (total dianeter of
each ZFafryverdeht readiOur ed. [515] Table 11[516] These
results show that the inhibitory effects of the gel
ar e* ed8ehPIPLR ORRPRALIMAYE APt We{IBse of the sil ver
colloid solution;, this denpnstrates that the gelling
pol Y mPetSIBEE PREENREE TR PSET f ect the anti mi crobi al
powers of the silver colloid. Some cultures (S.
Qgenes,. G.. diphtbeag an . awreus) were also
%sﬁlgsr ed 'o%eﬁﬁ’lgglg1 g’ae’r%.w aFﬁeF'Sgrué%g{ts suggested that the
silver gel ld. @il f 8GL bl oody,
exudi ng WOE%@H 1?5@%&5‘"{)%35&@@5(?@'%@0arri ed out on
the sane bacterial strains using a variety of
anti bi oti c agentldme (Hsdone Weighs |t he antibiotics were
nore effective thaPthe 4i188 @M cgnpounds-in ot hers
t hey were nuch | ess! ef fedt i8AIM THi s denonstrates that
the strains used wetre notl Vii¥Bndd or "push-over"
strains (see Table 323 and BN | G am Positive
Bacteri a (Tabl Az%cﬂ;lﬂ&;r ub Test [519] Since
t he hydrogel bl tf{ 9% _iincrease the adherence
of silver to skin<arfaces, ¥ Pectiveness of the gel
as a hand_scrub was eval uated. For this test a one
iGRoRlugignaPBe 6N gongbide Hiak SLOERMhehegheanasa@t%phdist hen
scrubbed wi'eighbBdiRistdreg of the gel. A control area was
scrubbed with sterile distilled water. The areas were
bed r on nutrient agar. The
iéﬁgbi nﬁmgk%ﬁwgﬂﬂg&mﬁour for four hours. The
streaked pl ates were incubated for 24 hr at 37CC and
tg% res%(;i?. eval uated. [ 520] As shown in the foll ow ng
‘Ila i]e 13, the control swabs grew so nmany bacteria as
to pe I ; T ﬁ%mﬁeat ed
Wi txhJ ggﬂg?wgglt@gon%@ﬁé@&@%s%ﬁw (g’l)dlegyus??g?iéﬁ'e or three
£445 S mockrhoved only slight growth at four hours.
his should provide superior results for health care
vss4k e EguiphentrRaflirk® sterilize the surface of their
hands w t hout using harsh or irrigating conpounds.
Tabé e Ahglytical Balance.

[555] Material Required:
e Beaker
[556] Method:
o Determine weight of the SILDERM sheet in grams,
¢ Note this reading as t=zero Hrs.
¢ Fill the beaker with water.

¢ Place the SILDERM sheet into the beaker immersing it completely.
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Al t hough hydrogel s show exceptional wound heal i ng
properties, a drawback of the typical hydrogel is that

wor@eoorigani sns are often able to m grate thropghusives 047699

matri x. Thus, if a wound is covered by hydrogel and
one area of the wound becones infected, the infectious
organi sns nmay be able to travel through the hydrogel
and infect other regions. This possibility was tested
by eusAtedosi iriepralf rehipds Paehedtripd REPALIE Yeight.
regions on a nutrient agar plate. Each agar plate was
separ ddlkedvemigbt teagingegi ons by renmoving a 2 cmstrip of
agar along a dianeter of the plate. This gap was

br isdgEeenipjota gtagh of imei vdeMsistuiepupddkenydr ogel t hat

over |l apped onto the agar by about 5 nm at either end.
One sCaleulat petrentpyadimoiaisred Uptskeiot teldedy@dienigbh about
0.5 m of culture and the plate was incubated to see
if the m croorganisns could cross the hydrogel
Rpsyltage. ™ ﬁf’rﬁ@%@m&l@elwam&ﬁg@eﬁ&) show that silver
hydr ogel conpletely prevented m grationTable 14 From
the results shown above a JA¥e 8 ype gel fornula was
sel ected and the vafi fimemes.Ar £ wdgghesied in the

foll owi ng exanpl es.| [ 521p Exanpl @sfnf0f a 1 Kg batch

of gel take conponegnts off Part A4g§eh art B as given

bel ow. Part A Inventive gilver|caihga d| 32 ppm ppm 860
g Distilled Water 100 g Garbappl 56gfh g| Tri et hanol am ne
4.0 g Part B Inventjve sl ver cobBhghd B2 ppm 50 g
Propyl ene G ycol 70 g Triet hanpl geigne 6.0 g [522]
First take required anmoust of {i szghled water and
silver solution inja sti2xer anhdesgmrt|stirring.
Slowy add in Carbapol (Noveon, USA). Stirring should
Genctusiohi: ci Batiykyatatd SIRDERM $HReianRBE&SE ubhe2ofCar hoRelyhand
avoi d for mahoistareof | unps. Tenperature shoul d be

mai nt ai ned between 60-70 OC during stirring. [523] M x
all ingredients of Part B in a beaker. Heat to 700C
and add to Part A under vigorous stirring. Continue

m xi ng and cool to roomtenperature. Check yield of
batch. It
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shoul d be approx. 1000 gm The triethanol am ne causes
the Carbopol to gel.Exanple B: [524] Prepare all
WO p@eedilent s as i n Exanpl e A including the addPtT/08200$/047699
1% col l agen. This will give a gel with both
antimcrobial as well as benefits of collagen which
has scaffol ding type of wound heal ing accel erati on.
Exanple C. [525] Prepare all ingredients as in Exanple
&@u@ﬂg‘g&md@g\,@ﬁ@ﬂ@ﬂgﬁi on of aloe vera (powder or
sofution) 1 n the range of 1-5% This will confer
addi tional wound healing properties. Exanple D:. [526]
p .all ingredients as in Exanple A wth the
AR 1 00t by weight Maltodextrin. This will
provi iR L1 G[lep hinBpapicRS MRLUSIODERM
5 grgnJﬁ?te?egﬂﬁle[t%é% 'Srﬁédm;glrg?/%f%g I verg%bl—lvdr ogel Results
[E;éﬁs]Prih&iplW.aS possi bl e to prepare Carbopol -based gel s
usi'ng 1nventive silver colloid solutions of 22 ppm and
324 PRYdrobBEIr8&irfy Shaks apd RftmaBtplacidenmyunadoead agesrs. In this

over thejir solution couynterparts by virtue of their .
10 capadi¥giopd W%t%’at?er}é]ﬁsﬁa%? g?c%é?m'qeea"}/@%?bﬁ# A ﬁtR'EtY} 8ﬂ% dressing

pr opejvei B tiafe dehied pith esspedtitd siver rslebse.i ons. The

anor phous hydrogel nature of the nedi canment confers

. ADi st wound heal i ng accel erati on and
gFg‘oa%\b%%eﬁgge%rgggeveri ty of burns wound by limting
15 the th gﬁ%i‘%m%mw eover, the active agent,

col | oi ver solution has been tested on a cell

BSE Nifteddl REALIldger study and found to be f
!r?gﬂ]-ecyt gt oxi gl [ 529] A thorough physico-chemni cal

evgl uabiig Nufent Aghr Pited) Bferikaeditot Wby Mibropideite® (Gapacity 100 pl
bat ches and seri es of detail ed

ri seJs| t. wer e

20 prepar &P%HY @ﬁﬁnﬁgF@I“ﬁ%oéhﬁeug@ﬂP?%ﬁ e W'Ecﬁt gge)
processes during manufacture. [530] M crobi ol ogi cal
BodpiMethweer e carried out in depth and show that the
gel retains its bactericidal nature. Silver mgration
st wdi @4 avaere xIBeenpiscarel HERERMNd concl usi vel y

256 denonstrate that the gel can deliver silver over a i
peri oflacH the iSifgertnoort sheuttignt agar Piite pwatther atith &is. arsygigesa (wild
will tb&®o not allow mcrobe mgration inside from
outside and vice versa. [531] These tests denonstrate
that ngyethatt37carorabati®ron of the silver hydrogel on

30
o Check the zone of inhibition vertically and horizontally.
e Then place the same SILDERM piece on a freshly swabbed nutrient agar plate
with Ps. aeruginosa.
35
¢ Incubate as above.
Repeat this procedure for minimum of 7 days.
Results . At the time of printing SILDERM showed inhibitory activity for 3
40 transfers as given in Table 19 below.
45
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the basis of a publication (Journal of Wund Care Vol
12, No 8 SEPT 2003) where alternative silver based

waelc@s®741gs were eval uated with points given foPCT/LIS2005/047699

Antim crobial zone of inhibition; 2 . Mcrobial

chal l enge test; 3 . Mcrobial transm ssion test; and 4
. Silver content of dressings. [532] In the first test
the silver hydroggbiewulsH DFRNCASIRAGE Tegr OUp B and in

all three renaining tests the silver hydrogel would

score | ) gfﬁ‘d g.ili ng if a-tota Ql nni nts Q_f ’)n on

par with GCal hget Nol Acyeamﬂl lABibitieot |, ccrmmmalahhnmmducts
+ e KW + hi \zal i1 +an- [ 1 T
V\Ih| Ch S(rUIW ‘féllq LIL| Ig > 52§r| S ;iu uu:t| mr533] |he
Jf

ant i bac ey s&ﬁ@P
col | oi dat TRhdsYas S

uses for—thesrtve ) d
As denonstr at ed above the hydrogel is an idea
anti bacterial hand scrub. In addition, the

n@JSHcMslohatS'l SRR ﬁ?cﬁ@é& walbblk ti‘@efe'rﬂl g:gtra ned lah%ﬂro@@@ the

make t he” conbi nat|on an ers

T R G
W t hout cong@grser di aphragns where the conbi nation
woul d conbat bacteria, fungi (note the effectiveness
on Candi da al bi cans) and dangerous Vi rus such as HV

I S).0f dla hr a
B b SR B R S et R R B B R s
nndiaéntAgaref f ect s on condons or di aphragrrs unl i ke
certain other personal |ubricants. [534] HYDROGEL HAND
CLEANGEHané Not e: Hydr ogel s@mudyn®l LGEL refer to the same
i nventive product and are used interchangeably herein)
[ 535Bofumathididads have kk@gmreported to be the single
nost i nportant factor in preventing the spread of
dangéfeatextiger ns and ant i3 ghi c resistance in health
care settings. Accordingly, it was decided to check
t he Eistlledawejerof t heS®Bmt ogel known as SILGEL as a hand
hygi ene product according to the guidelines of MWR
dat e49%kct ober 25, 2002/\&95‘1/[\!0 RR-16. The Fol | ow ng
St andard Qperating Pr ocedure was Utilized: Materi al
RequPfled (SOP): Standard §J§B@ﬂ8l on of Serrati a

o 1an

cant

[5%3{ CI—e rt%grn S*t v&lﬂbe possubPe to d%velopaf%rMatlons ofS élEHEIQM WIth the followmg

° 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 debridement, creating an environment conducive to
healing.

) Maltodextrin —
Maltodextrin is a wound healing promoter that hastens healing by macrophage
activation and attraction, thereby reducing infection and increasing granulation.
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gl oves, Sterile Sanpling Solution, Sterile Tryptic
Soya Agar, Sterile pippetes, Sterile test tubes.

wokikhodti1d. 5 m of std. Suspension of SerratiBCT/US2005/047699

10

15

20

25

30

mar Gbscensj s applied to the hands and over the
surfaces of the hands. 2. Spread 3 ml of test materi al
over the hands and lower V rd of the fore arns. 3. Add
2 m of tap water to the hands and | ather them (refer
Fig. 1) 4. R nse hands and forearns under tap water

f or *30 BlatalgtdReriyed Qrowth FactersdBPGFhe procedure from
step 2 P@Gﬁtp%?n&e tffé cheﬁ%fa%ﬁc r%%rtuﬂmgntréflad p?&llkbré‘tm ot @EIR involved in

washes, sterile rub gl oves used are

pl aced WPHNd rgPRIY a?sﬂoenhémm%famwn P gr‘?BU'ﬁﬁ'O”dFS%Et gr'? mginly used to
sanpl i NgeA Mvél etreniy ddetieaedrspathidc itergl oves. 8. Al
surfaces of the hands are nassaged for one m nute. 9.
Sanpl es are obtained aseptically for quantitative

aEetysi pidaviuvi BbTA asaWAbDMYBOd using sterile Tryptic
soya agar. 10. Spread plate technique is enployed

using original, 10 1,10 2 and 10 3 as the dilutions.
Pﬂsas]es @f&bdiLﬂCElb‘ﬂA ads Bdenkhobn tcpuhcr’éésehhé antVAteRbIASctan darious

The ures t he af
o ReR St Syt B Bt g he beSearruraL o
Useult in wikﬁedsmgcﬂadteoallctelhwell p)érmSelmhta,tthus farsilitatrsgeamtry of antibacterial

(%% splen3|ty is 108 CFU ). Incubation tenperature
: o] ?ncubatlon time : 24 hrs. Products Eval uted :

Silgel 22 and32 ppm Spitaderm Liquid clean,

SfS?%]' I ﬁ'f{{%ﬁ%ﬁl‘ Liige?atge%\ldlﬂaﬁtegél%u@ ﬁ%ﬁﬂ’ﬁ% Heﬂngﬁmz@é eﬂn?l@ne

- e, a - e Left Han
diamine tetra acetic acid (EDTA), has been shown to enhance the activities of various
anti-microbial agents against Pseudomonas aeruginosa. The addition of a subinhibitory
concentration of EDTA markedly reduced the MICs of cefprozil against E. coli and

Serratia marcescens.

[570] It has been reported that that imipenem, ceftazidime and cefepime plus
150mcg of EDTA could increase the mean inhibition zone diameter for P. aeruginosa. A
study reported that Ethylenediaminetetraacctic acid (EDTA) influenced the susceptibility
of P. aeruginosa. EDTA when used in conjunction with AQNO; enhanced the antibacterial
action of the latter significantly, so that strains of Klesbiella pneumoniae and
Staphylococcus aureus resistant to 70 microgram / ml of AgNo3 were observed to

become sensitive to10 microgram /ml of this compound.

A specific composition and set of tests was designed to determine if silver/water
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
Acetic Acid) and has a formula: (CHN(CH,COOH)CH, COONa), 2H,O and has a
molecular weight of 372.24.
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Tabl e 15 a: Spitaderm (Appendi x-11) Table 15 b: Sil gel
32 ppm Table 15 c: Silgel 22 ppm Table 15 d:

wet@eiordiium ( Appendi x- 11) Table 15 e: Liquid BI'BER2005/047699

(Appendi x - I1)Ri ght Hand Table 16 a: Spitaderm
(Appendix - 11) Table 16 b: Silgel 32 ppm Table 16 c:
Silgel 22 ppm Table 16 d: Sterillium (Appendia - I1)

iﬂ? e Theenedid Gﬂédgorgwlﬁaést Q/ggmimﬁnXAgari (Hidedia) 1090 o1i; B.No.
BHEnEs v 2T DT A ToLY PP Py e 3P Beer
ehizantl 11599 Sxvunp Coldride 5.00diAghr Agee tipktl 259t bid 7ef £/ @8cy as
2- | og 10 reductionof the indicator organi smon each

af t use and a 3- logi O reduction of
Q%{f\b%[rg%@g%l smon each hand within 5 m nutes of
the 10th use. Further SILGEL was nore effective as a
Tharsd pmshﬂvemar eanpasitiSh @tonk | the 2L opch Bper'waler contriogition glone,
dodithe32a 'rub on', SILGEL, as a hand cl eanser, would be
olie) silvervaten berpesiisau e Well asl heidRapris SilvRs Wtelcqrpposgion, were

aderktodhrl al so does not nake the user s hand dry or

one to irritation, but rather w |
'ﬁ’@‘?@%rﬁ”ﬂé"ef %%acé‘rtéﬁe%ﬁg%%%@@amf' 8@‘@]“ Gﬂ@”ﬁ?ﬁR@@‘éE‘”?\S A

ﬁvﬁ%%fgf E’Eﬁé@@%& %%5’%@ B SRR essh ngs
RSB UBITARY 2aPbobd B ARIEDRA SRMER &l AR B dhalf
Mé”nl:/mntl@s Zaﬂﬁ 469 us 391%93 WS Dr@To% M’Stram from pus

nated gau wounds vv|t necr05|s or sl oug
I&ﬂvﬁ‘é? E5:; ns and tlssue damaged by radi ation. [539]
arly al'l hydrogels in the market today do not have

TR BBld mefiche@ MR sRdlfveretbldité@droml RIS HirkiuResedpis (MUMBA,
k) bi otics and antiseptics are potentially cytotoxic
and often del ay wound cl osure.

Shigella flexneri (lab strain)

Salmonella typhi (lab strain)

Bacterial strains were cultured for 24 hrs. at 37°C on Nutrient Agar (pH 7.4).

i572] 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%colony forming units (cfu/ml). 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). Results are
given in Table 20.
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Since the inventive silver/water solution is
non-cytotoxic it was decided to prepare a hydrogel

wagioa®74ie i nventi ve engi neered silver nanoparPCT/IUSRN5/047699

Recently a specially prepared hydrogel has been
i ntroduced for the management of radiation induced
dermatitis. These dressings have high specific heat to

Reavisdad Digasdiorng effect and will absorb at | east
three tines in water, serumor blood. [540] Advantages

ﬁég]e%%'%”@ﬂ?%%ﬂ%g%gbPai n Rehydrate the wound bed

crimtat idenent Fill in bed

/ A AP HIZCEU PN t ad
pace(anorpnous, T+ preghatea

gavzes)—~Pyovi de m ni mal

I 0 nodeystene absor @Eé¢alh | MRRAI |ed. albitansnpved easi |y
T Yy - nmbeTused—v i on i s present
Prsg\%ragg};:\???vaﬁng &fl myo U redinive [ 52IpmDi sadvant ages  Are

SivdIRVALRY phEFoENdedf or— heavy exudates
Soré5 bﬁ,e[q%ig[grb@ecoﬁa@ﬁy H%usilngs40rehydrate easily if
SliveeW&edr&d ppp@nE _Nmay e diffiicutt—to spcure Sone may
Cause macerati on P8arm) | Fdsredur e2§r8m3] [The h%/drogel of

[ savpvesend ppmM¥eNtion Was prepared im sheet formas a
cans eans, E/mglt)md 02898 g3 1HHR dr i a%0MMhe sheet form of

t he hydrogel may be intérchangeably referred to as

SI LDERM [544] RESULTS [545] SILDERM - MJ STURE LGSS
546] Goal; To_determ ne the Moisture Loss ability of
g@bERIWS‘{dWFDM@é 8§ uppa: is definitely enhancing the potency of silver/water

compositions of the present invention at both 22 and 32 ppm concentration levels.

[574]  Silver EDTA as a Stand Alone Antibacterial

[5758] 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 silver EDTA compositions were procured from AKZO Nobel and
Alpha Chemicals.

[676] Equipment Required:
* Incubator, Laminar Flow
[677] Material Required:

» Sterile Nutrient Agar Plates, Sterile Cotton Swabs, Micropipette (Capacity 100 pl
-~ 1000 pl)
16 hr. old culture of following strains (Appr. density is 10 CFU /ml) ,

Escherichia coli (wild type), Escherichia coli (MDR), Pseudomonas
aeruginosa (wild type), Pseudomonas aeruginosa(MDR),
Staphylococcus aureus ATCC 6538P , Methicillin Resistant
Staphylococcus aureus.

[578] Method :

* Swab the 16 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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[ 548] Equi prent Required: Analytical Bal ance. [549]
Material Required: Plastic Tray [550] Method :
woedaenmine t he wei ght of an enpty tray. Pl acePth®s2005/047699
SI LDERM sheet onto the tray. Determ ne the weight of
tray + SILDERM sheet. Note this reading as t= 0 hrs.
- Take the reading every 1 hr. Take overnight reading.
'lggen pl ot a graph of tine vs. noisture |oss.
t &r pkoe1 PRMGRRLRSRKICHR K helld iRIhe WutaceSEith thalbk® of a 10
17 bewcgago,%ygureﬁsgwmb le 17: Moi gﬁre Losi ng P
Ability of SILDERM Conclusion : One can concl ude that
5 S| LDERMpshaetoc@no e apBoratebarmple dintioghit thenwaellsi Staintain for 15
[ 551] nfmhilt6¥BMreMBUSBRRE UPTAKE [552] Goal :  To
determi ne the Misture uptake ability of dehydrated
S| LOERMubéts B3 piftes aeshione37°L5aHpotiq4i fpsremt! oRegve resdlfs.
Anal yti cal Bal ance. [555] Material Required: Beaker
10 [ 556] Méaslnredhe zdbetof inhibitien wemghisingfHikhdia 8bhdDERNAS heet
in granms. Note this reading as t=zero Hs. Fill the
HezHer wiResulisit eBee Table 21 below and Figures 36 and 37.

15 [580] Table 21: Comparative evaluation of Silver chelates
Organism Conc, Zone of Inhibition
AKZO ALPHA
E. coli 28 ppm 20 mm 22 mm
( wild type) 57 ppm . 22 mm 24 mm
[581] 114 ppm 22.mm i 25 mm’

E. coli (MDR) | 28 ppm 20 mm 19 mm
57 ppm 21 mm 21 mm
114 ppm 23 mm | 22 mm,

20 Ps. 28 ppm 21 mm 20 mm
aeruginosa 57 ppm 27 mm 24 mm
(wild type) | 114 ppm. .| 28mm. | 27.mm
Ps. 28 ppm 15 mm 17 mm
aeruginosa ‘57 ppm 21 mm 20 mm
(MDR) 114 ppm | 26 mm 22 mm .
S. aureus 28 ppm 16 mm 15 mm

(wild type) 57 ppm 19 mm 18 mm
114 ppm | '22mm. ] 21 mm
MRSA 28 ppm 19 mm 20 mm
57ppm | 21 mm 22 mm
A14ppm. | 26mm | 24mm ¢

[582] Conclusion: Silver chelates such as silver EDTA possess antibacterial 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 to 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 bacteria to

develop and once again bacteria strains threaten health and life.
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Pl ace the SILDERM sheet into the beaker imersing it
conpletely. At one hour intervals renove the sheet

waleiop/0dely7 and determne its weight. Take overPTOB2005/047699

reading. Then plot a graph of time vs. Misture

upt ake. Cal cul ate percentage of noisture uptake of

the dehydrated gel. Results (See Table 18 bel ow and
5850 e Sije dEtimecotbiar factorDainyt dormttivde fol thOBRMIcpest oftasistance by

SR R kb BT B BB
saseuibredel.or &reasity ofttlsi parkretnn Rypapresaibieg of adiicBrd BERMght
o9 %ny Ry ibé‘t“ahﬁblaﬁt in t@é&n@@@ral?‘[dﬁé@) iR %é@rﬁ%ﬁ%tﬂ%@an%s rampant in

nor ma | aced on a wound
£y éﬂf?'aﬁ C?ltntf\'ﬁéuﬂa?fw withsantipistics ip gorifettwe pitpr are started even

aBlord1ihe k@lmr@bp@%éﬁflb b¥ntQd tHehﬁoo?ét@fs;SA\n& AiRInzh d.§ HINTEr
PP et b St ponelcte Bt oh P Bossy Unadee s iboncs o

Reiguipoeltly farSemr iFateritbitilso aate eagancddsateatibiSties dveethe counter.
fg{)rro?é} d@é‘%&giﬂnyir& ﬁg#eﬁ)epﬁéa?ragrﬁgiﬁgagjb% élrsé' antr%ute E°]‘9‘F Smerg)ence
O @y resheatt sikainh daere acentm@rtantmlmlgalsarnlmaplpessw toé problem of

R didelRM Res%t%% of PShidniialadens t@aﬁ?anoﬁéser@s l‘%g %rsg%r@teﬁect on

swabbed aerugi nosa (wld pe). Incu

e eagent, QB'BT?F“%@ Sieases. Mrat KR e s REPHTIm AN Has:pelieved
vebd b Gahder dm@mda(ma& @Bieailél Yor effd1R8 coitT RhEMNBWESABE introduced,

A e HeiBlin 8o W AP R b uem oAy Rl i o' ©
procedure for m ni numof 7 days.

[586] The problem of antibiotic resistance is today a global problem. Some common
and highly pathogenic bacteria such as Staphylococcus aureus particularly the strains
found in hospitals, are now known to be resistant to all but vancomycin, and are soon
expected to be vancomycin-resistant too. MRSA (Methicillin Resistant Staphylococcus
aureus) 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 to 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 silver/water compositions according 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 different modes of action. Various in-vifro methods 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 to them.

[589] AIMS AND OBJECTIVES

[590] The present study was conducted with the following aims and objectives:

i
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Results : At the time of printing SILDERM showed
inhibitory activity for 3 transfers as given in Table

wdoeeraw Tabl e 19: SI LDERM Chal | enge Test ConeCT/ESZING/047699

S| LDERM hydr ogel was able to exert sustained
antimcrobial activity over 3 challenges of fresh

i nocul um every 24 hrs. Further testing is in progress.
[ 565] The nedi a conposition for the above-di scussed
enbagiderRmhne Wikt BRigiRYsls@nse (NNORY petietn digles clinicRidsdiatas
10.0 gm Sodi um chloride 5.0 gm Meat extract 3.0 gm

D s tTiol de®@imina tties sédRfivityl of AgadliniZal Ssotpiegtisl siver/@vated sRILfi®E 6 the
Further. . .it '%I be possible to devel op formul ati ons
of §F§ﬂ§ﬁW%#& i the follow ng: Collagen - Collagen,
the nost abundant protein in the body, is fibrous and
i Asdloistesmipadhg antiplotiel gerakingipnswresi) %}5@%@. aprirpatipartest

are found in connective tissues, including skin,. bhone
g ARG e AT TGO TR TR FL o ghibiotcs o
col Ispgemapneompadss bhde @apest itveptiorand or gani zati on of
newy fornmed coll agen fibers and granul ation tissues

in the nd bed. |t also. stj , [ :
B R R
envithopresat invemidndiy\checkerbdvaed 3ssgy. Mal t odextri p -

Mal todextrin is a wound heal i ng pronoter that hastens

[sgﬁall\hg@@xbﬁg{mgﬁgglﬁct i vation and attraction,
; : .

ereby reducing 1 nfection and increasing granulation.

Pleatickist ofaribMeshifgoWm h Factors (PDGF) - PDGF pronote
the chenotactic recruitnment and proliferation of cells

i e Fonewing MunODIDg Reeiint cliaeel isodtaswirg:oflenterirono R. D fHinduja
grHaBpianti on tissue. It is mainly used to treat |ower
extremty diabetic neuropathic ulcers.

Cadeli road, Mahim, Mumbai- 400016, India.

o Escherichia coli. (isolated from stool)
o Pseudomonas aeruginosa.(isolated from sputum)

o Methicillin Resistant Staphylococcus Aureus. (MRSA-isolated from pus from
lumbar

* region)

[592] Media, Solutions and Antibiotic Discs:

[693] Media:

e Nutrient broth.

o Nutrient Agar.

o Muller and Hinton Agar.

[594] Solutions:

« Antibiotic solutions.

e Silver/Water solution (22ppm).

The media composition and the solutions used for the various experiments in the
study are
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[567] Di Sodi um EDTA as an ADDI Tl VE [ 568] Di Sodi um EDTA
has been known to increase the anti bacterial effect of

WO a060ud1Tonpounds, bot h natural and synt heti cPChyS®05/047699

mechani sm that has been presuned to result in

i ncreasi ng bacterial cell wall perneability, thus
facilitating entry of antibacterial conpounds. [569]
Theteaed ahols bekiatepreraiyl bacterial outer menbrane
permeabi |l i zer, ethylene diamne tetra acetic acid

( BEBRA)ly alaisbibertibictisalga of BpEoiRRCNbARraB6h kit ises. Tk disc
vagontaasfoant i - m cr obi al agents agai nst Pseudonobnas

aer ugi nosa. The addition of a subinhibitory

c ¥rck antikadticonlistdd IEDEMNe P& r(leed hgreingduced t he M Cs of
cef prozil against E. coli and Serratia marcescens.
[570] It has been reported that that i m penem
cdPenypieRagHeN cef epi me pl us 150nmctg of EDTA coul d

i ncrease the nean inhibition zone dianeter for P.

aéor‘ [9 pf{%g@’&prepgrgwo%ﬂ pregpsnpgiiated into Nutrient Broth and
Et'ﬂ?‘é@ di am netetraacctic acid (EDTA) influenced the

S i Dl aeruygi nosa.. EDTA when used j.n
o B PLareld G paet St AR el e e DabErectp s o
adtasbNubtent BrotH artd isgubgied riorf4-& bnstak ghous 871Chahe stliuss density is
Kl =y TOh¥ nd St aphyl ococcus aureus
reﬁ%&egg%a?%ﬁﬁgﬂ?n&cﬁg?am/ m of AgNo3 were observed
to becone sensitive tol0 mcrogram/m of this

und.. A specific conposition and set of tests was
[%ggﬂ) 8&‘3’&*‘9&6@%{"&‘ Fﬁ%%i“??%w%}emat er conpositions of
the present. invention | d function favorably wth
P8 R oD Eoe e sra st SRk AR, reviousty
inorigated eith ther acttiat suSperssionL Bisoardibiotic diffuses dubiintiae surrounding

meRPaf Thie RRAbUATHE fed Buch i fhe B AR A e the cistapoe
fro@thritise inprepsdsy N(ctgiap oery ardhtioniayicates MR Us prbtibilty ofithe

offRhiBFith tHe MAbBIE. CMar 3dtestfle edstked GniMEBieteRs AREGNTHAFed with a
this test was: Nutrient Agar: (H Media) 1000 m; B. No.
sippdarg NOGL-S Rl 2006: Peptic digest of ani mal tissue

50. 0Qg; Yeast extract 1.5Qg; Beef extract 1.5Qg;

Sodi um Chl ori de 5.00g; Agar Agar type-l 25g; pH 7.4

[596] MetPod M CROBI AL STRAINS The 32 ppm sil ver/water

conposi tion alone, the 22 ppmsilver/water conposition
allondterilgegtterhewa® were dipped in the above inoculum broth tubes and used to
surface

spread on M.H.Agar plates to obtain confluent growth.

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.
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 Table 27) (Koneman 5" ed. 1997).
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ppm sil ver/water conposition, as well as the 22 ppm
silver water conposition, were added to the Na2EDTA,

wan@emerie7 each tested agai nst a panel of PCT/US2005/047699

m cr oorgani sns, including: Escherichia coli (Miltiple
Drug- Resi stant Strain) fromstool sanple; Pseudonpnas
aeurginosa (Miultiple Drug-Resistant Strain) from

sputum and Methicillin Resistant Staphyl ococcus

97 uBelehhinatiql of tHeraegsitiiy oF thedsolat&t todDwpmtagandifusion metiod:

The v&a@'g%fe?mfnggpf %&%@ﬁﬁ%@h&'&fﬂ%%ﬁﬁe Mg(gt'\%}\l/%ﬁulk‘ Seeded in

wer e obtal ne uj a Hospital
thecacgy medinmagsditae 19 pam é\lwer/(va%s@wttoalmddsanwﬁévq"w0mm>

Mikdhed G BB ssild iRbdllatdBRE@Umathesdohaisizé ofRhiBitiEn Isttheresbtéar
4 hrs. at 370C on Nutrient Agar (pH 7.4). [572]

Dilutions for the 32ppm and 22ppm added to the Na2EDTA
\lﬁ%{?&\rﬁ ﬁ_redin sterile distilled water. Each
8 §§ i sm was suspended in sterile saline and

i ?gd Mok QBEObANIET hdT Rk Wl S0 &Ffo%moz thﬁﬂ}f%gsu}?ﬁé Sdded

e sur ace 0 ent
u5| ng sterile cotton swabs. The wells (10nmin

di aneheibd Wey SetP RS a‘nwéamencﬁfgar and 0.1 m of the
respective dilutions were delivered into them After

I ncubgydigbref guhcdaRto Ré ahasayert 370C , all plates were
exam ned for any zones of growth inhi bition and t he

di agreD#feservesreenestivons eikilver/wateritsmpgsidons @anethes addsd t6 ldach of

Medi ajhe iRéisul ts are given in Table 20. Results and

Di scussion Table 20 Silver/Water + Na2EDTA. [573]

Di SbdTherpiERFAvest inoulBtgspahabsutd@fG for seduy 2éhhwmci ng t he

potency of silver/water conpositions of the present

i nve&niNptsriha size gt 2pnep oHARILIBIN. ppm concentration | evel s.

[574] Sl | ver EDTA as a Stand Al one Antibacterial [575]
ecific conp05|t|on an was, desi gned

159 oo e oI e Bbinglen by R SR 68T * A

r .AgED ess i.bac . .

Thlsd f FER. pORa e Rtan Pal g i PO Es mppipical soiate

@adposbinatamsof astitdotior lothis gt the antibkidiOidke bee plaged on agar plate

inoculated by Kirby-Bauer technique. The discs should be separated by a distance that is

equal to 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:
1. Sterile cotton swabs were soaked in the above inoculum broth tubes and used to

surface spread on M.H.Agar plates to obtain confluent growth.

2. After allowing the inoculum to absorb in the medium, two antibiotic discs (the
combination to be studied) were placed on the surface spread plates with the
help of sterile forceps, at a distance equal to 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.
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Al pha Chem cals. [576] Equi pment Required: |ncubator,
Lam nar Flow [577] Material Required: Sterile

woldoeioenit7 Agar Pl ates, Sterile Cotton Swabs, PCT/US2005/047699

M cropi pette (Capacity 100 m - 1000 nml) 16 hr. old
culture of followng strains (Appr. density is 108 CFU
[ m) , Escherichia coli (wild type), Escherichia coli

(MR)gp, 8§ gg%@Wry’iﬁhH nggé thalcule tHe B8} mte?&%tiﬁ Q. @%érgy,

aerugin ococcus aureus ATCC 65
N@trn%ﬂWQQPﬁ”R§§“@FﬁHFeStaphylococcus aur eus. [578]
Method :  Swab the 16 hr. old culture of given test
organisns on a sterile nutrient agar plate. Allowthe
Plhadees i¢ a diigtant which Shawsrthié pstefital intdosaipps inadiscAfiffusionkést for
a%nugfs aseptlcally bore wells into the agar surface

A BEFR| p of a 10 nmcork borer. Dispense 100 m

of the appropriate sanple dilution in the wells
[@0itht Swesifically, Part Aidemossirates additive @i indifieienes efchﬁe easktagtibiotic

f38u saatz%%e 3F inABRYA thal B%of ﬁfect%g%gtthezédjﬁeﬁt or@Nda@bserve

esults.” Measure the zone of bi ti on linrrpn
#ﬁ%aﬁtrateﬁ@ﬁ@gp@at&e%ﬁedfm']"dﬁ@mfv%forvgé’@e i ”@"0' are
Blﬂlrﬁgﬁeanrﬁj pr%b@htfeﬁtﬁi aB&h@rl’iﬂtl@atlc 35BR3rt Talehen&iates two possible

h
oD St s GhRLAL L e St R LAl Bl P bccurs
phsedisstwandnitibiatitsemeat] Orfhiirighioneithéra@BhiotNg irBibity @sits own right,

99%% 'gﬁ%\knmi% E&Jv@%ﬂ th\é%@@aﬁttbr ibs a.hégé):\ssétﬁg«

ant 1B I"CS wer e tout mrac e cure and th ey
Ilterally were. Infections that were fatal before

{a02h Betetrisationra theyminisiug NBIREAIY eRNcRBation AM&)\%WG&%@W*’@'

dydritd gTﬂlé"lssa rﬁ@cﬂBéHfuMen Bdth SuBsHpabilng tdsaSeaarmung®sthel ul |

circle,
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.
The lowest concentration of the antimicrobial agent that inhibits visible growth is taken as
the MIC.
Antibiotics used:
Amikacin: Mikacin inj. (250mg) Aristo labs, Mumbai India.
Batch no.02D054, mfd Apr.2004.
Cefoperazone: Magnamycin inj. (250mg) Pfizer Itd, Mumbai, Ind
Batch no. 32035153A, mfd Mar 2003
Ciprofloxacin: Cifran (200mg/ml) Ranbaxy Labs, Jaipur, India
Batch no. 9042601, mfd Mar 2004.
[603] Method:
1. A quantity of antimicrobial agent is serially diluted in a suitable range.
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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over prescriptions and/ or abuse of antibiotics has
al l owed resistant strains of bacteria to devel op and

wor@e/oagai n bacteria strains threaten heal th apdr/us2005/047699

life.[585] Sone of the other factors that contribute
to the devel opnent of resistance by bacteria are the

.use of antibiotics for agricultural pur poses and as

f oo AtHpBRleAEBNHS inclbaABRipeNdd, u{eQu&e% e msuemp eR&Hinkd $6r turbidity.

"o ¢ nbugRR ycalaRyta elseieRhignh e fridesg et b 2

I ndusteneentnatiohef iHeiahérdicsbat egaenanmhtalsednamfm'néduum. many
foreign countries. Therapy with antibiotics in

agrd c

SpeéCI gﬂ?l?)%/t %{tﬁe g’f‘a";ﬁ?ﬂ’t"ggﬁé f}g %‘qﬁe ?Mﬁpcrpﬁgloarggnt tn lnﬁ‘}éﬁ &Wfsfle
(e.g. "HoNI or "HPAI") has become very antibiotic

thﬁq StRAY ofiue s ?rﬁérén&% 288V by sReRbedrd alddybi otics by

ian poultry farnmers. Patients al so have easy access
t 0 anChédketdoard aBeey istaheetheiidear whérﬁﬁﬂlﬁ;ﬂé bmdmi@g aﬁd/anﬁumple

inconpl ete treat ur nasoc
g}‘}é‘."ggﬂr@e’“’ 8{;‘: ?(ﬁjng %9%& ghltcﬂ qnglaﬁ se ﬁc&eeci, th?t concentratlons
imopomeaidesnth taiat blastrct@ublé itheel¥iCoars irtohudetie Dpugdhisesaially diluted

%E)ﬂ; %ea&alﬁate Rﬁﬁlesotrgdwg % é%fnallRﬁéuU@g %ﬁnﬁ élﬁ@%}sg(s%é’?érgg r:}ees#{ting

biot | has had” a severe e
heqknrrbgqu,ydﬁgs eWesegpsbination plthel pantibistiesh frers a tube that contains

@\és ad?memmt.e;hom@a%h*a?ihb%s&.téeo#asr a wonder drug had

great potential for effective control when it was

first introduced, only to have bacteria, adapt to them
and greatly reduce tljle{or 'appl icability. [586] The
probl em of antbio rstanrce—ts—today—a—gtoeba
probl em Sone on and hi ghl y pat hogeni c bacterija
such as Staphy bcus aureus particuldrly the striains

found in hospitals|, arg now/known/to bdg resistant [to
all but vancomu¢n, and are|soon pxpectled to|be
vanconyci n- res;y%;a H—tgo—MRSA{(Met-hi-eHH +n—Resi stiant
nt

St aphyl ococcus reus) |and YRE (Vancomjci n Resi sta
Ent erococci) a a| cause of |severp nosqcom a
infections and1aften hdspital wargds arg closed, and
even destroyedMmi@hen detected. [587] W|th this pragblem
it is |rrperat|ve tp—the seanch for alternatiye such
as, eltherEneW gt bi otli cs to take the |pl ace|of the
ol d ones o2 maltef fi cilent yse of| the existing
antibiotiog. Ahge fhe drow mg threat off multi-drug
resi st ant B’act gnca is a good reaspn to (consider

si | ver/ wat@r conmpogi-ti agcording toithe present
i nvention. [588]. OhkY®f| the|{ways to degl with the |ever
i ncreasing resistance df bagterial to antibiotics
i nvol ves the use of conbj.f@t 1@ T hegapy,-:Mhi ch USes; of ¢
two or nmore differenp angicbi @iccs mig h dntf er pn¢ nodies

of action. Various in-vitro nethods are avail able for
Drug A pg/mi.

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 antibiatic is the positive control.
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measur enent of the synergic effects of conbinations of
antibiotics, but the results may exhi bit discrepancies

wob@a/odilfif erent tests are used, al so this doesP@DUS2005/047699

totally rule out the devel opnent of resistance to
them [589] AI M5 AND OBJECTI VES [590] The present
study was conducted with the foll ow ng ai ns and

obj €Ctn ¥l Jolum® ok 6k g&n{l‘\%w%rﬁiimi%ﬁg d_lﬁ,gg? L@ Gorb reto be

pattern of the clinjcal isolates. etermne t
sensi PF4RAMPMLIPPIORSate stopksalutionsol ates to sil ver/ wat er
sol utions of the present invention. 3. To determ ne
t he2. ahtd B otliof the@nihiraatgpensiosyner gy) by disc
approximation test. 4. To determ ne the m ni mum
i nH bincehage atcATée far2dthron (M C) of the antibiotics and
silver/water conpositions of the present invention. 5.
To %t Besplte Ree dapirtadftysirawing an isoholbgramebtrirsntiyloioing psints that
and siPEEPMAt er sol utions of the present invention by
checker hoar d as%a }@%591  MATERI ALS AND METHODS
Col | eTXTRAtgRs with ¥ﬁ ¢ffeck dnchiding enHallyregestiyRicapcemtintian of
Dr ug #eidiotit asdd cldnei.cal isol ates were collected from
P.D. Hinduja Hospital, Cadell road, Mahim Munbai -
1 a.. Escherichia coli. (isolated from

gétaggllélcgggh%dmnas aerugi nosa (isolated from sputum

bClylhd I t I Lo
PRSI () BesBLaR mah APRY EREANFVALRSRS opiaisy in vems o

gliogal imhibiiery orpscei@tian (FIB) didex, dxfined as] 808Jof MQlivalues of two

Mub$ infldinblva@éd).  Nutrient Agar. Miller and Hinton
Agar. [594] Sol utions:

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
antagonism.

(Koneman 5" ed. 1997)

Fig 26 shows a Checkerboard titration for antimicrobial synergy.

Each square represents a tube. Increasing concentrations of antibiotic A are distributed
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 a convex
curve.
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Anti biotic solutions.

Silver/VWater solution (22ppm.

The nedi a conposition and the solutions used for the
WO arseonsa1experi nents in the study arelisted i NnPOBDEBOR647699

(later here

n).

Readi | y avail abl e anti biotic disc of

appropriate concentrati on were used. The di sc content
for each antibiotic is listed in Table 27 (later

herei n).

| nocul um preparati on:

A | oopf ul

of pure

Dptawiihatiin dffaatibioltic seasitiaity pattearn by tkdby-Bawer Migthodnt

Broth and i ncubated overni ght at about 370C. 500ntl

of

Tahte: 32 Antibipgranes bf thedsolates usad fdrdhe studyo(zenes fmiklesh

Nutrient Broth and incubated f

r

370C. The cu
cfu/'m. [595
BaAwetibiptichod

E.dn

t ufenelensize ymng a
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o]
A8 s
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1e8hlyRine Wabs

Wer e

di pped

|Q7fh

fUUES anmd—us

eaoanftl
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surfa
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AT " CuUTiIT T

+
\JIJ
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e_pediy

» surf g

were placed
Cefopsraoné e f

Or ceps.

B T

ce spr
he 26| at

about 370C f

br about 24

hours.

Ceftazidime

10

16

Chloramphenicol

ate,
guspensi on.
surroundi ng nmedi um

4-6 hrs at about
usted to about 105-106
V|t tes Ki r by
|?Mot %ﬁ%?@gnated
previ ously
The

in the antibiotic
om the disc increases.

di cates the

t pefehRindtibh BF Séhditivity of the
| EIiféR iSolfBE t6 ABRRF MY
Odiffublonhnéethodl. Sterile

above i nocul um broth

d on M H Agar plates to
er allow ng the

m anti biotic discs

ad plates wth the help
es were incubated at

ASAP conc
ppm

Zone size in mm
Organisms

E.coli

Pseudomonas

MRSA

32

16

1

8

13

16

1

4

11

1

1

Key: - No inhibition

See Figure 27 for photographs.
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4. A clearing around the disc indicates sensitivity of
the organism The zone dianeters are recorded and

WO naosopriet ed according to the standard charts PeDVUSZIOs047699

10

15

by NCCLS. (Refer to Table 27) (Koneman 5th ed.
1997).[597] Determ nation of the sensitivity of the
isolates to 10 ppmagar diffusion nethod: This was
d60dr Ratermingajion htantibiolic emwnatior by didc approkimatiort taet.
isolated is bulk seeded in the agar nmedium and the 10
B8 varipep ARERietc contbinetiens checked de ¢y aigisticeonedtitive ¢fle@hor the
peqiRiaR dnhibitopyones indisativeay gpesitieisynetsywas obRerved ey i cage of
RPARIT G puppination weAmpgeia with Cstogpragenaang: Amikaclowdh
fﬁa@ﬁf"ﬁ%ﬁ S, FI9N1 488 Na Hiaibitpi Zeressyggestive i synergisraompination
tﬁféﬁ%’% ) ggg?sse dereetherdyo olgiesd o F-cql dst Peudpmprasaige
alYo
agar layer. 3. Different concentrations of

lidify. 2. Wells are punched in to the
ehater : .ar n ded t.0 ch of
Re g S RAE M AR, b e R B b B3 700
f _ | . . 8
OSB! bl S48 Bl Mk snery
conmbi nation - by disc diffusion test. This is a .

sinmple, qualitative, test for testing the interaction
bretb¥eeznr t he clinical isolate and conbi nation of
antibiotic. In this test the antibiotic discs are
Migcddmikacigar pl ate i nocul at ed by Kirby- Bauer

techni que. The di scs shoul d be separated by a distance
tStegk: 185meeg/ell to or slightly greater than the average
of the dianmeters of inhibition produced by each disc
Ailygat: NpliensBrgge of the i28hi bitory zone obtained will

i ndi cate _the kind of interactfeh HEreden the clinical

iR MBS conbi nation of anti bi“gNe 8rowifs00]  Met hod:

1. Sterile cotton swabs were 'S8MEPfAMiKagIn forJRSA was found
i nocul um broth tubes and used®®§%8RIgnl spread on

Wit oAGsfoRsragons to obtain confluent growth. 2. After

| | ow the inoculumto absorb in the nedium two
%ﬁ?‘ﬁ‘bﬂ@&]"%&@l scs (the
Diluent: Nutrient broth '

Culture: MRSA

Tube no. Conc. Growth
mcg/ml

0.2

0.4

0.6

e

OOINO |G AW D]~
o
(4] —|a
DIGOIN P
1

+ Ve +

WS Wy U
—_ O

-ve -
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conmbi nation to be studied) were placed on the surface

spread plates with the help of sterile forceps, at a
wak@banae? equal to or slightly greater than theCEHUR200$/047699

the dianmeters of inhibition produced by each disc

al one. 3. The plates were incubated at about 370C for

about 24 hours. 4. Shape of the inhibitory zones would

indicate the type of interaction, i.e. synergy,

antagonismor indifference. Figure 25 is a diagram

whi ch shows the potential interactions in a disc

di ffusion test for bhagtergrédthsynergy. [601]

Specifically, Part A deriNwsdrowthes additive or

indi fference effects; each antibiotic produces a zone

dheiMiQid Cefaperadoat foSVREA vedsffeandtd be/lGmea/mdlj acent

one; Part B denonstrates antagonistic effects in which

the inhibitory zones of each antibiotic are di m nished

iIVHC of 8H¥qrB¥atef anot her antibiotic; and Part C

denonstrates two possi bl e manif est atii ons of

Syore gi 20ppn bidilgeraeateroavditioOn t he | eft an enl ar ged

i nhi bitory zone occurs where e two antibiotics neet.
On {Thee noght npbhher antGrowt i c is inhibitory inits
own|right, but| bgeteriial growth is inhibited where the
twolantilioticp di5ffuse tagether. [602] Determ nation
of the m ninmuminhibifory concentration (MC) of the
antiim cr@bi al pgem@s. |This is A nacrodilution broth
sus¢eptibilityjtest. $erial dijutions of the
antiim cr@bi al hgem® ane prepargd in broth to which ‘
st apdardi zed bacteriall suspens|fon is added. At the end
of tlhe i rcubat | on2perijod t-he tlubes are observed
visyally for gtowh. The | owesi concentration of the
antijm crdbi al hgeBb that inhibits visible growth is
taken as the M C. Antilbiotics bsed: Am kacin: M kacin
inj. (25@m) Afisté |4bs, W i India. Batch
no. 020054, nfd| Apr.2004. Cef opérazone: Magnanycin inj.
(250ng) Ffizer|lt85 Minbai- | Bat ch no. 320351 53A,
nfd{Mar 2003 Ciproflojacin: Ciiran (200ng/ M) Ranbaxy
Labg, Jai%ur. Ind#8 Bgtch mno 042601 , nfd Mar 2004.
[603] Met hod:

9 45 -

10 50 -

11 + ve +

12 -ve -
Diluent: Nutrient Broth
Culture: MRSA

124



1. A quantity of antim crobial
diluted in a suitable range.
wa@rdocnTanobi al

agent is serially
2. A tube free of serves

agent serves as growth control . PGr/UEx0$047699

of the tubes is then inoculated with a standardi zed

bacteri

a

suspensi on and i ncubated at about 370C for

about 24 hours.4. At the end of the incubation period,
trhslef ubes are visually exanmined for turbidity.

284 bidity indicates that the bacteria

growm h has not

eednd.N
antim c

Dohtt ed by
r obi @bmpgen

t hereémhc
t contain

ntrati on of the
ed in the nedium 5. MCis

[ he 11 ow

St cgncent

rati en of

the antim crobial agent

hat I n

Nibits vi sl

[ e growt

h. [604] Study of the

Syner gi

5t1Cc action

by eheck

er board assay. Checkerboard

Assay |

5 a nethod

used, whe

n nmultiple antibiotics

And/for

multi gl e di

uti ens a

re to be tested. Serial two

ol d di

utions are

sel ect ed

so that concentrati ons

[ I Ol ON

S1 Xx4eent h

to at le

ast double the MC are

ncl ude

Drug A i

seri al |

di luted al ong the

br disnat

whisl e dr

g B+is s

erially diluted along the

Absci ss

i
h. The resu

ting che

ckerboard yi el ds every

contsi naf

ion & the

t wo+ant i

bi otics, froma tube that

cont al n

5t he hi ghe

5t concen

trati on of each at the

Dppasi t

cormmer. P

I ot oeol :

P x MCMC1:2 MC1l:4 MC

1:8 D)

M C CQ D)
8

116

8

9

9

10

10

11

+ve

12

-ve

Key: +: growth.

- No

growth.

The MIC of Silver/Water for MRSA was found to be 8ppm.

MIC of Silver/Water

Stock : 20ppm

Diluent : Nutrient Broth

Culture : E.coli
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MC1:16 1:8 1:4 1:2 2 x O MCMCMCMCMCMC
Drug A ng/m . Arrangenent of drug dilutions in

waeb@cletriboar d assay. First

only one drug served to confirmindividua
I sol at es.
positive control. 1.

of test

trele: st i m

crobi al

r

One tube
In a fi
drugs di

from
of the cult

eeRy opr
Ur(gpraps

| abpowth O
pensi on.

S 4|+ Re

urts ar

btarned—b

JorTT

g depicre

conbi pat 7 OT

) W'Q'lh

ame,eff

=f-fective

oncentr

atiomnmof

605 5Cat T

atrgomns|

BETon

rethod—for

gquantif

img MC

f—F

Fr qui 0

at |4nhi

TTOoLy C

fefimed—as

sum of

T vatud

COTTDI gati on.

“FECT

dex_= FI

F-Cof —dr

A=M

of —drug

rUggA

i ndex

ronsiaered

evi denc

of —syng

an 2. 0°1sS

eviyden

ce oL ant

997) FiQ

o SNOws

a Checksg

NtT MgCT 0D

alr—gyne

gy. -Each

ncreasi ng

concent

rations 0

i STTighut ed

9

10

+ve

+

11

-ve

ow and col um of tPOPYS2W05/M7699
M C val ues
W t hout antibiotic is the
nal volune of 5m in each
luted in broth are to be
k solutions. 2 . Add 0.1 m
3 . Incubate at 370C for 24
d by drawi ng an i sobol ogram
that represent al
ct, including equally
anti biotic used al one .
t al (1954) described a
results obtained in trens
ncentration (FIC) index,
s of two drugs in
C of drug A +FIC of drug B
A in conbination with drug
of less than 0.5 is
rgism an index of greater
agoni sm (Koneman 5th ed.
rboard titration for
square represents a tube.
f antibiotic A are

Key: +: Growth.
-: No growth.

The MIC of Silver/Water for E.coli was found to be 3ppm.

MIC of Silver/Water

Stock : 20ppm silver/water

Diluent : Nutrient Broth

Culture : Pseudomonas

Table : 25
Tube no. Conc Growth
(ppm)
1 1 +
2 2 +
3 3 -
4 4 -
5 5 -
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al ong the horizontal axis, and those of antibiotic B
al ong the vertical axis. The hatched squares indicate
woaotemrsidl growt h. In panel A the antibiotics PCT/US2005/047699
denonstrate additive effect; the isobol ogramon the
right is a straight line. Panel B represents synergism
where the isobologramis a concave curve. Panel C
Ehows 6ant agpni $ticlresults wWwth a convex
curve. Determnation of antipiotic sensitivity pattern
py Ki 7by- Baper 7net hod. -Tabl p: 22 Anti bi ograns of the
sol ates used for the study} (zones in nm) Zone size
nm @ gani sns 8Ant i bi ot-ics E.c Ps. MRSA Key: - No
nhi bi tion.| Am kacin 20 9 22 G profloxacin 20
Kanam@ci n 14 Dé&t erim nat-i on pf sensitivity of the
entanycin [19 clinjcal isolpates to ASAP-agar diffusion
ret hotl Tet [atyel ime 27 Nal | di xic acid iefoperazone 14
P3 Ceftazid|nme 10 16 Chl orajrpheni col ASAP cone Zone
51 ze i mm ppmva gani srs E. coli Pseudononas MRSA 32 16
16 13 16 15 14 11 11 1 1 Key: - No inhibition See
Figure 27 for phot ogfeyplsgrpi7] Det er mi nati on of
anti biotic conbi nati on byNagrewtrappr oxi nati on test.

The MIC of Silver/Water for Pseudomonas was found to be 3ppm

Study of the synergistic action by checkerboard assay.
I. Combination of Amikacin and Silver/Water.

MIC of Amikacin = 0.8mcg/ml.

MIC of Silver/water = 8ppm.

Culture: MRSA

1.6
0.8
+ - - - - - -
0.4
. ++ - - - - - -
= 0.2
o ++ ++ - - - - -
E 04
c
'S + ++ - - - - -
g 0.05
E +ve | ++ o+ ++ + - -
0 c
0 0.5 1 2 4 8 12

Silver/Water (ppm)

Key: +: growth.
- No growth.
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O the various antibiotic conbinations checked for
synergistic or additive effect on the isol ates,

WO ndvelor410T Yy zones i ndi cative of possi bl e synerBgTMER05/047699
observed only in case of MRSA for the conbination of
Am kacin wth Cefoperazone and Am kacin with
Tetracycline. (See Figure 28). No inhibitory zones
suggestive of synergi c conbi nati on were observed in
case of the other two isolates i.e. E.coli and
P Bfigironcgrgationdop YRS4 weas fawng taby 0.5g 0@y ml of amikacin and
Didper ofi sitedrinater of thepeeséhiihvamabn. nhi bi tory concentrati on
of antibiotics. The MC of the antibiotics that showed
i nhi bitory zones suggestive of possible synergy was

5  dealeylationedithefaBlindle23: M C of Am kacin Stock: 125nctg/m
Diluent: Nutrient Broth 20 Key: +: Gowth Cul ture:
MRSA - : No growmh. The M C of Am kacin for MRSA was
fi3G Amnikasie OMisnel amikacinin combinatishoper azone St ock:
100ntg/ M Di | uard of Akadirealbnddr ot h Cul ture: MRSAKey: +:
gromh. - : No gromh The M C of Cefoperazone for NMRSA
was found to be 10ncg/mM. MC of Silver/Water Stock:

10 20ppm of si =5/ @adt er solution Diluent: Nutrient Broth
Cul ture: MREATRBLe: 23a

FIC of ASAP = MIC of Silver/Water 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 index is indicative of synergy between Amikacin and Silver/Water
25

30

35
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25

Key: +: growmh. -: No growmh. The MC of Silver/Wter
for MRSA was found to be 8ppm M C of Silver/Water
wEt@ek741120ppm Di l uent : Nutrient Broth Cul t urBCT/US2005/047699
E.coli Table: 24 Key: +: Gowh. -: No growth. The MC
of Silver/Water for E.coli was found to be 3ppm MC
of Silver/Water Stock : 20ppm silver/water Dl uent :
Nutrient Broth Culture : Pseudonobnas Table : 25Key: +
: growth. - : No growh. The MC of Silver/\Water for
[689¢ udonib asnbivetion ofubaloesazone app K/ Wijerof t he
synergi stic action by checkerboard assay. |I.
MIG o Cateperaronst= Mmeadvi n and Silver/Water. M C of
Am kacin = 0.8ncg/m. MC of Silver/water = 8ppm
MiGI1of SiNerWRIRSA BBPE- ue ur e < 0 0.5 1 2 12 Silver/ Water

CQJP[BI'@ MRSA

15
10
+ - - - - - -
5
% ++ - - - - - -
S 25
Q
£ P . - - : :
o 125
c
2 ++ | ++ - - - - -
£ 0625
o,
o +ve | ++ ++ ++ + - -
S 0 c
0 0.5 1 2 4 8 12

Silver/Water (ppm)

Key: +: growth.
- No growth.

The synergic concentration for MRSA was found to be 0.625mcg/miof Cefoperazone and
1ppm of Silver/water
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Key: + : growth. - : No growth. The synergic
concentration for MRSA was found to be 0.05 ncg/ m of

waniokaciin? and 1ppm of silver/water of the preseer/US2005/047699

i nvention. Calculation of the FIC index: FIC of

Am kacin = M C of am kacin in conbination M C of

Am kacin alone. = 0.05/ 0.8 = 0.0625. FIC of ASAP =

M C of Silver/Water in conbination MC of Silver/Water

@Iaeus on—oflfheg FI® imddd 125 FIC i ndex =FIC of Am kacin +
? ' ver / Wt er 0.0625 + 0.125 = 0.1875. FIC

| ndex is indicative of syner gy between Am kaci n and

8id Wéf%ﬁoh@Q%lCH}‘Ce Bl &t ih @8mBihatesl oper azone and
Silver/\Water. % f?jger azon ncg/ M. M C of
Silver/water = PPtirrazo eo>uo(1a>Q 00
0.512 48 12 Sllver/V\ater (ppm Key: + : growth. -:
No growt h. =0.625/10

= 0.0625.
FIC of ASAP = MIC of Silver/\Water in combination

MIC of Silver/\Water alone.

=1/8
= 0.125.

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.
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The synergic concentration for MRSA was found to be
0. 625ntg/ m of Cef operazone and 1lppm of

w®Rdospr4inat er Cal cul ati on of the FI C i ndex: FI QOF/US2005/047699

10

15

20

25

Cef operazone = M C of Cefoperazone in conbination MC
of Cefoperazone alone. = 0.625 / 10 = 0.0625. FIC of

ASAP-=-M C of Sid ver/Yater i n conbination M C of

Silver/Water alone. =1/ 8 = 0.125. FICindex = FIC
of618Im kadil.iCombirlaBonbf Gifbpeesndonated Amikdcin625 + 0. 125 =
0.1875. FIC index is indicative of synergy between
Ot @ peCaleranazoand 1Simcganl/ WAt er . [ 610] [11. Conbination
of Cef operazone and Am kacin. M C of Cefoperazone =
1Wiz gf Arnikagin ©8gPmANi kacin = 8ppm Culture: MRSA le u
ooN20Q . 10 0 0.05 0.1 0.2 0.4 0.8 1.6 Am kacin
(FelgredAMR&dy: + : growth. -: No growth. The additive
concentration of Cefoperazone was found to be 1.25 of
Ami kacin was found to be 0.4. Calculation of the FIC
i ndex:

15
10
+ - - - - - -

5
E ++ - - - - - -
S 2.5
%)
E ++ | ++ ++ ++ - - -
o 1.25
c
Q ++ | ++ ++ ++ + - -
g 0.625
o +ve | ++ ++ ++ ++ - -
S 0 c

0 0.05 041 0.2 0.4 0.8 1.6
Amikacin (mcg/ml)
Key: +: growth.
-: No growth.

The additive concentration of Cefoperazone was found to be 1.25 of Amikacin was found
to be 0.4.

Calculation of the FIC index:

FIC of Cefoperazone = MIC of Cefoperazone in combination

MIC of Cefoperazone alone.

=1.25/10
=0.125
FIC of Amikacin = MIC of Amikacin in combination
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FI C of Cefoperazone = M C of Cefoperazone in
conbi nation M C of Cefoperazone alone. = 1.25/10 =

W@ 28074 of Am kacin = MC of Amkacin in PCT/US2005/047699

conbi nati onM C of Am kacin alone = 0.4/0.8 = 0.5 FIC
index = MC of Am kacin + FIC of Cefoperazone = 0.125
+0.5 = 0.625 FIC index is indicative of addition

bet ween Cef opedicafidndradinSildneer / WAt er. [ 611]

DI SCUSSI ON\_ [y %f In this Exanple, of the three
clinical isolatés collected fromP.D. Hi nduja

Hospital, ®3ibai, India, gramnegative isolates showed
resistance to ol der antibiotics such as anpicillin,
tetracycline, kanamy and ol der qui nol ones Iike

Al indgx Xl“@cé’éf‘ﬁ“ké'é'”\/\e’ﬁp A SE{ORE"EMIS d gener at i on

cephal espesi+0$ - ceftazidime and cefoperazone. The
clinical ééol ates of Pseudononas used for the study
was al sg ? sistant to the recent ciprofloxacin and to
RiG éndearis irsljoative of additiom bgiweeo SlefieperaanineaoidBilvetiWater.
gram positive isolate of MRSA was al so resistant to
the older antibiotics and also to the third generation
[6tPhal JAGEHSREON| ke ceftazidine. [613] The study of
their sensitivity to silver/water conpositions of the

[emsent ini 1AERkdnile, SATOME dhreb adiinibdlEis @atasncoR@dd #ém P.D. Hinduja

B e R T

sheh ias hanfpiidiid tétyacigipm Biravgrih\\te pldsoguitdlares lks nalidixic acid as

vge%t %rtﬁré {Ffrﬂ ggXer%lIgo% 4%%%Iogdofr E\ys 'cgﬁlaz?cnﬂe E&%ér?ﬂdn@ ™he clinical

e interaction o
l%nﬁtewfd?seegomwaé oeed feathectudyiveas dsﬁéﬁ@t@‘l‘tét’ e rggent ciprofloxacin

Hats 'EHB éb%ﬁ-smhétl&ean%&ﬁyc%ﬁé %l%lﬁh@ QFbm-BbditcR lsolate of MRSA

reveal ed synergic results between cef ogcgerazone ar‘n
e AP @ Hlp ¥ OINRREAU s Rae ESP1e e S 9188 cephalosporins
iRaesft2@imait to confirmthis. No addition or synergy

bet ween anti bi otics was observed for the gramegative

[613] The study of their sensitivity to silver/water compositions of the present
invention showed that the gram-negative isolates were readily sensitive to about 3ppm
Silver/Water solutions and MRSA isolate was found to be inhibited by 8ppm Silver/Water
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 disc diffusion method, which revealed synergic results between
cefopoerazone and amikacin against MRSA. A checkerboard assay was carried out to
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
Silver/Water solutions with the amikacin and also with cefoperazone. The results showed
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i solates by disc diffusion test. [615] Checkerboard
assay was perforned and the FIC index of the two

wa@nioslorati cs was found to be 0.625 thus indi cap@mysS2005/047699

addi ti on and not synergy for the conbination of

am kaci n and cefoperazone. [616] Checkerboard assay

was al so perforned to study the conbi nati on of

Hiah wesrbShhice fof B‘ﬁhWehWéSSIIVérMhtérhﬁn'@Hislmi the etk 2ONMNtration of

efo zone The sence of
TR E RS teolBR by Atk B? R Sie Rt it of RRSEfnBbatons wes
tmund emtbea& 187@ lofeacl‘n easgnitdibatiop isynevgy farehie cedbibgticala silver/water
Hia fu&'cﬂ anZEg emfir?éefgser;{b‘aae conbi nations was
ound to be In each case indicating synergy for
t he combi nati on of silver/water with am kaci n and

1|7 er/ V‘ﬁ{eenfesMMstd'f tl@eegtg@ﬁfnalégt@fihat[lﬁlﬁd abldve cﬁﬁc@él'l\ﬁ@R Folates the
t he above cli ni cal

stu
@qeﬂce Sﬁh%wlﬂqg? tﬁrﬁﬂwe%%e '8 RFSFER °§r5&‘§t”r"'>?tef'e%'8'éd"as not
bbsqmvaisteltoeeheaéasend sreibjovat@mbinatbhch was not observed to
be the case in antibiotic conbination. [618] These
results show that the inventive silver/water
D8posi tTheas results shew thahtheiingeotiteasilvenwdter ¢camnpgsistigns will have an
iipi
ATrioEr e SRRy of cRpleh A RaebE cseeclf Adghst wuti Drug
Bieé'ﬁ‘ﬁ‘“t E’rﬂ@tﬂsone 10. Ogm Sodi um chl ori de 5. 0gm Meat
extract 3.0gm Dextrose 5.0gm Phenol red (indicator)
0.001% Di stilled water 90 "%E 4\Iut rient Agar: Peptone
10. Ogm Sodi um chl oride 5.0 28 extract 3. ogm
Bi Nutriehttotat er 900m

Peptone 10.0gm
Sodium chloride 5.0gm

Meat extract 3.0gm
Dextrose 5.0gm

Phenol red (indicator) 0.001%

Distilled water 900mi

2. Nutrient Agar:

Peptone ~ 10.0gm
Sodium chloride 5.0gm
Meat extract 3.0gm
Distilled water 900mi
Agar 2,0%
pH 7.2

3. Muller and Hinton Agar
Casein acid hydrolysate 29.0gm

Beef starch 10.0gm

133



Agar 2.0%pH 7.2 3. Muller and H nton Agar Casein acid

hydr ol ysate 29. 0gm Beef starch 10. OanPotato starch
wQ2mgnorAgar 1. 2% Distilled water 1000m PH 7. 6PABBREEH0R047699

Zone di aneter interpretation (NCCLS Docunent, 1988)

[619] COVBI NATI ON OF GENTAMYCI N AND SI LVER/ WATER

COVPCSI TI ONS AS A WOUND DUSTI NG POADER [ 620]

| NTRODUCTI ON [ 621] Wound dusting powders are

f or miofato statchised for the2.fgmventi on or treatnent of

surface bacterial infections of wounds, burns skin

ul ceAgabr abcesses after 1-#€ision.[622] Wund powders

are normal ly broad spectrum antibiotics / antiseptic

pr ep&¥stifiedyeater se of sucH®¥Wder s does not excl ude

concqqitant therapy vvith\/\g&ti bi oti cs where

apprg%ki ate. [623] Most nd products available in

the market today are based on Povi done - | odine.

Povi done - lodine is highly cytotoxic in open wounds

and has specifically beentggpghai ndicated in diabetic

wounds. Further, iodine sublinmes and has to be

reappl i ed about every 6-8 hrs. [624] Another potenti al

field of applicati @gdneSdidrietehmtefpictstionar y area. Pets
often incur cuts, ab ' and ds either due to
scratching to elim né@%gtﬁ%%'me@%\%\g@v\el | as

encounters with other animals. A mld but broad

oenoetri T K IAI.:. £ 4

t i hial
SpeetHtant+- e oo ar—wotra—oe

HEZSE S S
L L LIRS

- I u -
application. [625] BECuag deci IYNEF M3 e 2 Ywound
dustAntipigtineder ¢ et ghcgigResisiant | lotermiiates gensitive

AhiReu @ikhon contdi ni rgg Gentt anyiai n jandis-fee enpgixiger ed
siTver nanopartijcles of the
Ciprofloxacin (RC) 5 <15 16-20 >21
Kanamycin (KA) 30 <13 14-17 >18
Gentamycin (GM) 10 < 12 13-14 >15
[Tetracycline (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

[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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present invention. A talc-based preparation containing

about 200 ppm silver nanoparticles and about 100 ppm
w@eeibamiein is referred to herein as SILDUST. PGRE6$2005/047699

RESULTS [ 627] SILDUST - SENSITIVITY [628] Goal: To

determine Sensitivity of SILDUST and its constituents

agai nst m croorgani sns. [629] Procedure: [630]

Equi prrent Requi red: | ncubator, Lam nar Flow [ 631]

Ceri . _ . . Acar Pl '
O b Rl 0 np T plorS S apfEpreparations
Usepefsugh powdegs fipes naf axc&@ptcea@natﬁnﬁ‘tbwaewwga@%ﬁ&fsmhem
adpfiiibte. density is 108 CFU / ml) Escherichia coli (MR

Pseudononas aerugi nosa (MDR), Methicillin Resistant
St aphyl ococcus aureus.[632] Method: Surface spread
[623]1 Mbst @lousdibloduets aviilebla it the etatkeatpalny swertfaaedomnBovidpne —

LSRR SBER P BB B Sy o
casniraindicatedin ¢iakaiie wedngs. Harther, Tiodingsuhtimes Bod bas to be reapplied

addat EQAPES hkY My of SILDUST (200 ppm Silver talc + 100
ppm Gentanycin) into one well. Introduce 100 m of

100 ppm Gentanycin to another well. Al so introduce 200
[eRAM AotiFr lpv@htidl zﬁblla ofa;i;ﬂ]@atl’cb‘rt; ioih mb‘h\sétiadir{aaﬂamat dts ofetifcur
erving as controls. Lncubat e .t .ates at about
oS GorPhrSaBte b B dhE TRl india B haR et oS weos
erguintatsi vidtht dtioer animatenAusiidigyt biokt dpectrzorantimicokeal wouBi3®] helpful

. St given in Table 28 bel ow and in Figure 38.
'”@%Fé‘g'%’ﬁ'dﬁg LDUST Sensitivity SILDUST* (r) 200 ppm

ASAP Talc + 100 ppm Gentamycin [634] Concl usion: There

[625] a% PHOEE G it forRbilateVd WurRRRBIINMESbWARF coplslsthéSdf a slow release
pr ggrgtk)anl Qc;&bgning Gentamycin and the engineered silver nanoparticles of the

present invention. A talc-based preparation containing about 200 ppm silver
nanoparticles and about 100 ppm Gentamycin is referred to herein as SILDUST.

[626] RESULTS

[627] SILDUST - SENSITIVITY
[628] Goal: To determine Sensitivity of SILDUST and its constituents against
microorganisms,
[629] Procedure:
[630] Equipment Required:
¢ Incubator, Laminar Flow
[631] Material Required:

e Sterile Nutrient Agar Plates, Sterile Cotton Swabs, Micropipette (Capacity 100 pl
—~ 1000 i), 16 hr. old culture of following strains (Appr. density is 10° CFU / m)
Escherichia coli (MDR), Pseudomonas aeruginosa (MDR), Methicillin Resistant
Staphylococcus aureus.
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200 ppm Silver Talc and 100 ppm Gentanycin).[635] Key
: SILDUST 1 - 200 ppm Silver Talc + 50 ppm Gentanycin

WELWBOST12 - 200 ppm Silver Talc + 100 ppm Genp@mnysions/047699

[ 636] SILDUST - ANTIBACTERI AL ACTIVITY [637] Goal : To
determne killing tinme of SILDUST agai nst
m croorgani sns. [638] Procedure : [639] Equi pnent
@32l Method:| ncubat or, Lam nar Fl ow, Wi ghi ng bal ance.
[640] Material Required: Sterile Phenol Red Dextrose
Br ot hSuifhaer sppegeed.i enl af@uliure ontodnwiigrt wger sdirfatelusingistegile cotton
strai y is 108 CFU/ m)
Escherg\lﬁa aQ%ﬂ;#ml\ER?ﬁn@setgudomnas aer ugi nosa (MR),
Methicillin Resistant Staphyl ococcus aureus. [641]
Methofbfter 15ppigige a@sertigpllyioreywelts isloriengar syfags with the help of a 10
S| LDUgh d;dik&);@fl le test tube. Inoculate 0.1 ni
culture in the above solution. Vortex thoroughly. At
time nt rval] s O, nute? i nocul at e
| oo'pf fro lfﬁet a&%‘@’?ﬁ%@ﬂotp@m SiVRt B+ 0 gpmspentamein) into
Phenof" 8' Dextrose Broth. Vortex thoroughly.
| ncubat e  at 24 hou Chserve
fore g Pugeite RIS sefh, GoaRTTIo SieuBBIGR Also RESAuES 200 porm
uni nogftﬂilkveretalca 100YSHF Mﬂlﬂe¢waperﬁzbﬁﬂsemngsamorﬁberi l e
Phenol Red Dextrose Broth and incubated at about 37 0
C 100 rRROML 12 bidieiSboul e RAShb 48 h88£ta,§8'%os$§?é?pf ul

rile

of cu tfure un test was 1 nocul at ed

Pheno Xt t 37 0
o OeREe B ﬁgéfgﬁf’@%ﬁ"%sﬁﬁg%ﬁgﬁl 9, 30,

and 3 1 Table 29 Escherichia coli (MDR) Sl LDUST* 200

P533] ARSEUIT! Bs givdP M TRBIB L8Hicid iR Fidbleagk. ne* > 200 ppm
of avail abl e I odine Key :

Table 28: SILDUST Sensitivity

Culture Zone of Inhibition
100 ppm 200 ppm SILDUST*
Gentamycin | ASAPTalc
Escherichia coli 24 mm 17 mm 26 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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G owh No Gowh [643] Conclusion : Conbination shows
synergistic activity. The tube w th WOXADI NE

w@ diosouased bel ow at end of Exanple) turned brRPGHRUS2005/047699

within a few seconds of powder addition to nedia due
to iodine release. Though WOKADI NE shows a faster
kill, such high Cytotoxicity is undesirable for
woundheal i ng. [ 644] Tabl e 30 Pseudononas aer ugi nosa (
MDR ) SILDUST* 200 ppm ASAP Talc + 100 ppm Gent amycin
163 diKeg* 200 ppm of available lodine Key : Gowh No
Gr owit KSILBUST TCoHRI RPs) Siver TaorsD mam Gantaysios

syner gigt hgs et ot méu@éﬁ%a@abb@pﬁ% JéRigthyeh L DUST* 200
ppm ASAP Talc + 100 ppm Gentamyci n Wbkadi ne* 200 ppm

?%ﬁ] %Ecl;ﬁ%lf us|A3\EH|EE§%%|TAH&Q%\HT&8&hs;/ng?giG;?}N::h
%*lv'é#g ot ot o] HEEENE 10N 07 STSTL00ST AoOH g ohg et e

§agp! BA&RLurd 6501 Principle : A suitable dilution has
e arrlved at to renove a false positive test due

dioﬁhulﬂnként@éqﬁrwus-r [ 651] Procedure [652]

r| ncip even bacteri ophage and Escherichia coil
hos§ @Hcﬁbé{éreQaﬁ%aplﬁlbﬁc\yvb@ﬂméﬁﬁaﬁé@ Si | ver
concentration in LDUST has to be neutralized through

C[s,io;t |mrmmqumgu to kill the host. Experinental
aliquots were prepared as follows; 1. Test - Phage +

S| LOUSierile 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.

[641] Method :
¢ Prepare 5 ml aliquot containing 2g of SILDUST in Sterile test tube.
¢ Inoculate 0.1 ml culture in the above solution. Vortex thoroughly.
e At time intervals 0, 5,10....50 minutes inoculate loopful of the sample under test
into 5 ml of Sterile Phenol Red Dextrose Broth. Vortex thoroughly.
e Incubate at about 37 ° C for about 24 hours.
¢ Observe for growth.

e For negative control, loopful of uninoculated SILDUST was suspended in 5 mi
Sterile Phenol Red Dextrose Broth and incubated at about 37 ° C for about 24
hours.

e For positive control, loopful of culture 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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2. Control - Phage + Saline [653] Equi pnment Required :
Wei ghi ng Bal ance, Laminar Airflow Unit, |ncubator.

wQ a7t eri al Required : Petri Pl ates, Mar KBCT/US2005/047699

10

15

Spatula, Mcropipette. [655] Method : Prepare 2.5 ni
al i quot containing about 1 gm of SILDUST (which shows
no bactericidal effect) and Saline in separate Sterile
test tubes. To each add about 0.1 ml of phage |ysate
(48 dresultg10 1 nfSeetTiables 2B3tganpdtticles per m). Mx

properly on vortex mxer and incubate at about 37 C.
At t = 0, TaRKPhour EycherichiacalidMDRIr eaft er wi t hdr aw
| .

0.5 ,_a,iqug\‘rc anddilute to the pilot _dilutjion of

H x
S| LDLJgj(’“wtggagh n?r?(ﬁ’“bact 0 opPL| | SH-RUSTEpHWaksdine
di | uti-omt '?6 2 epmontamycy o QRAL TAIEebar ed host!| | awn
Thi s thas—te—be—Hone—fortast aé well as Tontrpls. -

+ -
| ncubate t%‘.e plate at abeut 37§C for alsoJ;Jt 241 hour's.
M x 0% n"15of thi-s d:+!ut:cn *;h O.Sﬁn.f.LJgf -
exponcntifqu gf-ow-ng—hest and+: Retpat-e—at about 37 C
for abuutz,o.LS mputes—Add-+—mr—ef—+plten—softiagar-to
R Yot oo™ ¢ 1~ ..nlnl:i: and loverov o a Wit v i ant
It. Oftex, T ot ougny antoveriay op—a St—wtH-eht
agar rptat 55*: nepbate the—phate_at—apout :’37OC f or—about
24 hours—iheck—for—phagtgs—on the—awn +and eptHrerat-e
pl aqye—fopmng—nits on—tie ovgrrl ay—f6561Resuts—
- ] nH QN Dills gt . H A W
See 5 e of- SIMEDOS I Pt Key——+—(17
Pr esencg gl Actve phage partighes— () ﬁbseﬂe&—e#rv
Phage paighigl es| - [657] SILDUST - ANTI VI RAL ACTIVITY
ontr
Negative - - - _
Control

SILDUST* — 200 ppm ASAP Talc + 100 ppm Gentamycin
Wokadine* — 200 ppm of available lodine

Key :
+ — Growth
. - — No Growth
[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 due to iodine release. Though WOKADINE shows a faster kill,
such high Cytotoxicity is undesirable for woundhealing.
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[658] : To determne antiviral activity of SILDUST
usi ng a bacteri ophage detection system [659]

woe@eedune : Sanme as "SI LDUST - ANTI BACTERI AL ABTRDI2005/047699

10

15

Part 2" [660] Results : As per Table 33 and 34 [661]
Table 33 Kill Time of SILDUST SILDUST* (r) 200 ppm
ASAP Talc + 100 ppm Gentamyci nKey : + (r) Presence of
active phage particles. - (r) Absence of Phage

(L, G s AR B LR, c ey - ThTC

Too Nfﬁfﬁé%@rvép L’Ullﬁﬁlpp p|u12°|0 ﬁi-;en €t HaYs
phage Rafiddted)es b@ﬁgjmﬁmcl ﬂ§k\§'§afc Sl {Ing‘? Woofi‘ﬁd‘
to sfiow ng bactericigar agtrvriy againsthostrcutture
at 10 Z digh ution. Thg antTviTalactTvity, was checked

at the sapg difutiongof StEtDUST amd|foung—tope
ef f e¢tiveqs The plaque forming gnits|were found—to—_
decrgease pgom I05 TO+Zero (i M 34Nrs. [ proving tjhat——
S| LDUST cgail d pfobabky have ackivity agagmnst el
viruses tgw. The Tollowng conmpositjom was used Tnthe
experi mengs | mMmiedi at €'y above hereir n {664 Media
Conposi t1em Nutfrient+Agar [ Peptone| 10 O gm Sodium
chloride 4% Ogm|Meat extract 3 P gmpDistijied water. 9007
m Agar 25 gmpH 7. .2 0 [ZPheénol” Red Dextrosg Brath
Pr ot eoseodpt one 10.00 g/ |t + + +
Control
Negative - - - -
Control
SILDUST* — 200 ppm ASAP Talc + 100 ppm Gentamycin
Wokadine* — 200 ppm of available lodine

Key :
+ — Growth

- — No Growth

[645] Conclusion : Combination shows synergistic activity.

[646] 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
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Beef Extract 1.00 g/lt Sodiumchloride 5.0 g/lt
Dextrose 5.0 g/lt Phenol Red 0.018 g/It pH 7.4 0.2

w@edob/0Agar @ Agar 1.0 % Saline : Sodi um Chl or i PET/0SBU6/047699

WOKADI NE Mg. Lie. No. : AD/ 200-A Batch No. : WAR 5008
Mg. Date : March 2005 Expiry Date : March 2008 Active
I ngredi ents: Povidone lodine IP 5% ww Mgd. By:

Navket an Re&¥arch and Lab. Ltd. [665] ADDI TI ONS OF

S| LVER/ WATER T PORABWIRE | ODI NE 10% SOLUTI ON [ 666]
Anot her exanple of an_additive that works favorably
with the silver/Wwat ?G%ositi ons of the present

[ Nt i.s. Povi done iodine. lodine .is a well known
PR3 R oy SRR SR pedElE Rt doa not o w de

I esﬂ_fDL%tDRg‘? CT'E%’A ng erer cially available in
\;ar' ous concentrations, "bu? a commonly used, and
preferred, concentration is 10% In this preferred

¢edrpdigEant of the,igBMERIE @.Qmsitﬁit?bf@%&@riéﬁﬂa e%g‘ﬁ{; %fl%dé%“r.

conpri ses about 25-50% by vol une stitution o
$$€3|Wt9!’"i%ip% . Im:XA lé[li%bleedﬂlhi%ﬁ e tb BE aAN&E %\ﬂg IrélRove a false positive
sol uti on. ile sone reactions between the

silver/water ni x?ﬁ??g”%‘i‘ﬁ”%%@ﬁveghﬁsgsﬁossi ble, it

appears fromthe experinental results that the

§841¢r Broxedoreconbi nati on of the silver/water wth

povi done iodine may function as a topical disinfectant
(€62 Priggiplsi :nt nent) and/ or as prophyl axi s agai nst

infection in cuts, burns and
* 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
2. Control - Phage + Saline

[653] Equipment Required :

e Weighing Balance, Laminar Airflow Unit, Incubator.
[654] Material Required :

¢ Petri Plates, Marker, Spatula, Micropipette.

[655] Method :

¢ Prepare 2.5 ml aliquot containing about 1 gm of SILDUST (which shows no
bactericidal effect) and Saline in separate Sterile test tubes.

» To each add about 0.1 ml of phage lysate (approx. 10" infectious phage particles
per ml).

*  Mix properly on vortex mixer and incubate at about 37°C.

* Att=0,1and 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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or scrapes, etc. [667] Specifically, the synergistic
activity of 32 ppmsilver/water conpositions conbi ned

WOwRak/0vanyi ng percent ages of Povi done | odi ne (RET/USRS5/047699

i nvestigated agai nst nunerous bacteria. The nethods of
testing and results follow. It can be concluded from
these results that by adding these two materials

t oget IBept this dilytiver g 8 confluprt feeship pedpiapedehast lawn. This bas to be done

syner ' ed to result in an excellent
y %r%%% Qé‘wfefPSs H&r{n‘o[sz

t opi ca I sinfectant.| 668] The follow ng clains are

thus to be understood to include what is specifically

i | | usincabalg tharlatget abqub 84 CapioakoUt 2#haurs-s concept ual |y
equi val ent, what can be obviously substituted and al so
what dsBAtmiaf|this diktion yéth £: 29! pRxparendally ¢pwing digsignd incubate
the i avastiut 877.c fohascut 3Kilidugss. in the art wll

appreci ate that various adaptations and nodifications

of the just-descyibe referred enbodi ment can be

conti gﬂﬁid“w tWB[ﬁ‘?”%? Pt°My from the scope of the

i nven trate as been set

i ... The jll d s h
t ort n Vet mpfRobik ahE bt Bn 8T NS bl B s pat *ehoul d

o1 2‘%@935%E}@e?@%f'shaga%@\?%% IR B ope of the
.ot
o 0e 1 ok G B, FcfeDRREe g I on tne

conposition of silver in water conprising a total
concentration of silver of between about 5 and 40
N6sd1S ReshItd | | 1 ongesahlesp! ver in the formof silver
nanoparticles having an interior of elenmental silver
and a surf aceamé 32t- | esiIsDUSNRII&I | ver oxi de, wherein a
majority of the silver particles have a maxi num

di anet er| | esPilutiams 0. 015 ni Resuiet ers| wherein a

maj ority| of theOtolloidal silver particles have a

m ni mum di anet 0 gr eat €r t han-0. 005 i croneters, and
wherein the comdsition manifests antinicrobial
propertifes. 2 10The compositien according to claim i,
further conprising hydrogen peroxide. 3. The

conposi tKen: according to claim2, wherein the hydrogen
per oxi de cortcent rRiesengeios aplvewbage pastieies. 1% wght /v and
about 3.0%wght/v. 4 . The conposition according to
claim1, further A5epes FfiFNgoErAriicles . The conposition

[ | ajm 4, wh ' id EDTA [
TS R An WS 521 o EDTA compr ses

[658] . To determine antiviral activity of SILDUST using a bacteriophage
detection system.

[6569] Procedure : Same as “SILDUST — ANTIBACTERIAL ACTVITY, Part 2"

[660] Results : Asper Table 33 and 34

[661] Table 33 Kill Time of SILDUST

Time Intervals Saline SILDUST*
(hrs.)
0 + +
1 + +
2 +
3 + -

SILDUST* — 200 ppm ASAP Talc + 100 ppm Gentamycin
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6. The conposition according to claim1, wherein the
conposition conprises hydrogel forned by dissolving a

whyasophiti c polyner into the conposition of sSPCT/ER2005047699

water. 7. The conposition according to claim®6

formul ated as an anorphous gel. 8. The conposition
according to claim6 fornulated as a solid gel sheet.
9. The conpgsition according to claim38, wherein the
hydr ophi I'i ¢" o] ymer Jis sel ected from the group

consi sting of gelat PSS9 A% Rhvge pattigleer s and
acrylic acid copol yfers. . The conposition according
to claim9, wherei nAH%ﬁBCGCQZ{?’B@ﬁMQ'%S pol ymer conpri ses
qsclicanbione PRIEINRELRA 0 Trom the aroup

consi sting of cellulose derivatives, alginate,

caf r Juae mBrvafdd | Pl antg st A amethad-ef-treating a
di sease (AgJ)ected|fro a,Bﬁﬁ)gr ou;)sg%br}@-ggpﬁgmgf mal ari a,
fupgal infections of the skin, |bacterial infections of

the skin, ovaginal Tnf epicoTS, BT i gty

s
9 P
-5

infections, tonsiTTitigNTgPer Vit Ty ~1di sease,
pharyngi t2s, gonerrhegNTeoNn] unctivigty RoPtits,
respirato¥y trac{ infenycons, and maggf nfections,

e

conpSILBUST* t he 260 ppmOTSARITEIN SoEFIHSeABnRhatot of the
conposition according to claiml to a person afflicted

with the disease. 12. A nethod of treating a di sease

sel éka¥ed from the group consisting of malaria, fungal

i nf ectiNI¥s -of TedwSumkions Togetmr.i al i nfections of the

skin, vaginal infections, urinary tract infections,
PHH@?TITI“'tei‘%,'”f%P% Rhagafoedinieat ory di sease, pharyngitis,
gonorrhea, conjunctivitis, otitis, respiratory tract
E&gc{%}oqs . and nasal infections, conprising the step

drPRTesigp; ng°LPURd Washumd tg shovanerbadteriticabactivity against host

elliune matidny diutibebese salivial sdivly %htclﬂ_@fl%ﬁlgé{gtagt sgme_dilution of

oSt cillus anfhracis, Bacill
%:% aé@%B%daﬁ)g? © Rﬁﬁ@g\fﬁac h& ﬁaqw\?rr@ng MpiEowearet fevridato decrease
Fremeilctn sepsn 3ereudoNDpabateBLDIGST @5ald_pRaaBNRAVetactivity against
shebeliassiigs. St aphyl ococcus aureus, Trichononas
vagi nalis, and Yersinia pestis conprising exposing
1sﬁaei‘%I”Or\lln\'l.cr obes to silver EDTA.
ing composition was used in the experiments immediately above herein:

[664] Media Composition

Nutrient Agar :
Peptone 10.0 gm
Sodium chloride 5.0gm
Meat extract 3.0gm
Distilled water 900 ml
Agar 2.5gm
pH 7.2+0.2
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14. The nmethod of claim 13, wherein said exposing
conprises ingesting silver EDTA. 15. A nethod for

we@bdogionat ng m crobes sel ected fromthe group PCT/US2005/047699

consi sting of Bacillus anthracis, Bacillus subtilis,
Candi da al bi cans, Mycobacteria bovis, M/ cobacteria

t ubercul osi s, Pseudonpbnas aerugi nosa, Sal nonell a
chaheeRed DextrbspBidtRcoccus aur eus, Trichononas

vagi nalis, and Yersinia pestis conprising exposing
said mcrobes to at | east one conposition sel ected

f r omPrdéteosgrREpneonsi stiiog gdf sil ver EDTA, silver EDDS,
silver curcum nate, silver berberine, and silver

t et r Zeptbitraet 16. A netl®0d/if or del i vering at | east one
metal to a biologic organi smconprising attaching at

| eastSogive e sel ect 8P ¥ om t he group of netals
consi sting of silver, copper, zinc, platinum
titamH9S®and ni xt ur es &% al | oys thereof to at |east

one athrate to form tal/clathrate structure, and
expo?ihﬁﬁ‘né%dd bi ol ogi 08‘8{%%(& smto said

nmetal jcl athrate structdipe. 17. The nmet hod of cl aim 16,
wher & n said clathrate ‘conprises at | east one
kaolinite. 18. The nmethod of claim 16, wherein said
clathrate conprises at |east one zeolite. 19. The
metdeyel mfar €1 @i m 16, wherein said at |east one netal
conprises silver. 20. A prophylactic treatnment for

| i veshgerk conprising addi.mgp AGEDTA to at | east one of
the livestock feed and |livestock water. 21. A

prophyl actic treatnent for humans and ani nmal s
condalinei:ng addi ng AgEDTA to anything that said hunan
or ani mal ingests. 22. The nethod of claim 21, wherein
sai d PeprmTAblosdeidded i -2 anount sufficient to
prevent infections. 23. The nmethod of claim 21,
wherein said AgEDTA is added to the conposition of
claim1 in an anmount |ess than 20 ppm 24. A nethod
for treatnment of human angveKADNE i nf ections

conpri si ng

Mfg. Lic. No. : AD/200-A

Batch No. : WNR 5008

Mfg. Date . March 2005

Expiry Date : March 2008

Active Ingredients:

Povidone lodine IP 5% w/iw

Mfgd. 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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ingesting Ag EDTA in a quantity sufficient to
aneliorate said infection. 25. A nethod for treatnent

wo@todkaram? or ani mal i nfection conprising i ngesPCHYSANS/047699

| east one nenber selected fromthe group consisting of

AQEDTA, silver EDDS, silver curcum nate, silver

berberine, and silver tetracycline. 26. A nethod for
soraraeTisBlit 2\flahie ifpteriens eancenttatiens, huta naneenly ussApaidgirefgrred,

ESHcBRtGioR isPRSA. EIn s Ql%lferifeﬂ%mb%ﬁlrﬂeﬁﬁéftth@ﬂ@erﬂ_‘?ﬁAbﬁ@nlerglstlc
Si

sel ect ed fromth consi stin
BeSRiEnation comprises @Eﬁﬁqzﬁg%%é bysYqlypes SL%@WH%% qfdhe silver/gtenaixture
teptaciag yred 109k iodthe Goltiat t\WARE sdictrep@nhe bétWege{he\w\ténm@wr d

rfac

BIRE 2t ods BRen bl TP im eeneur ce RSB
sinergiptio lqpmbmtmnﬁf :trregenmr/wagﬁmm pogitlbnesipdi DDy flmctlareafs a topical
B RS 2RO PR P Tierigran e g o
RF¥raPEE\PI@ onpri sing adding to said antibiotic dose at
| east one material selected fromthe group consisting
?ﬁf’? DTA and DTA 29. The nmet hod of claim 28,

ei ﬁp%@E’B  hessyRai@istic pevine'P2apm $iverwaterroswositigns
a'diﬂolmﬁﬂ\hiﬂd/aqfng:ﬂ)éi(:éﬁtége% of Pémdnbecsdws)oera%l NG sHgHk dEh athst

i { d t b t
TIETENTIE e Sy R T,
trervesdisithatdy pddigaithese twaimdtedals emsther, 3dsyndrgistic relationship
SQLDOBAL LR d?ém Eér’?‘bé'rbtﬁl ed t%rréﬂfg in 52 BR¥chHt %l&% dlg ﬁ@?tiant

one natertal selected Fromt group consr st
AQEDTA, silver EDDS, silver curcum nate, sil ver

berberine, and silver tetracycline.
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[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
substituted and also what essentially incorporates the essential idea of the invention.
Those skilled in the art will appreciate that various adaptations and modifications of the
just-described preferred embodiment can be configured without departing from the scope
of the invention. The illustrated embodiment has been set forth only for the purposes of
example and that should not be taken as limiting the invention. Therefore, it is to be
understood that, within the scope of the appended claims, the invention may be
practiced other than as specifically described herein.
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We claim:

1. A composition of silver in water comprising a total concentration of
silver of between about 5 and 40 parts per million, said silver in the form of silver
nanoparticles having an interior of elemental silver and a surface of at least one silver
oxide, wherein a majority of the silver particles have a maximum diameter less than 0.015
micrometers, wherein a majority of the colloidal silver particles 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% wght/v.
4. The composition according to claim 1, further comprising EDTA.

5. The composition according to claim 4, wherein said EDTA comprises
disodium EDTA.

6. The composition according to claim 1, wherein the composition
comprises hydroge!l formed by dissolving a hydrophilic polymer into the composition of
silver in water.

7. The composition according to claim 6 formulated as an amorphous
gel.

8. The composition according to claim 6 formulated as a solid gel
sheet.

9, The composition according to claim 8, wherein the hydrophilic

polymer is selected from the group consisting of gelatin, carbohydrate polymers and acrylic
acid copolymers,

10. The composition according to claim 9, wherein the carbohydrate
polymer comprises at least one polymer selected from the group consisting of cellulose
derivatives, alginate, carrageenan, and plant gums.
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11. A method of treating a disease selected from the group consisting of
malaria, fungal infections of the skin, bacterial infections of the skin, vaginal infections,
urinary tract infections, tonsillitis, pelvic inflammatory disease, pharyngitis, gonorrhea,
conjunctivitis, otitis, respiratory tract infections, and nasal infections, comprising the step of
administering an aliquot of the composition according to claim 1 to a person afflicted with
the disease.

12. A method of treating a disease selected from the group consisting of
malaria, fungal infections of the skin, bacterial infections of the skin, vaginal infections,
urinary tract infections, tonsillitis, pelvic inflammatory disease, pharyngitis, gonorrhea,
conjunctivitis, oftitis, respiratory tract infections, and nasal infections, comprising the
step of administering silver EDTA.

13. A method for eliminating microbes selected from the group
consisting of Bacillus anthracis, Bacillus subtilis, Candida albicans, Mycobacteria bovis,
Mycobacteria tuberculosis, Pseudomonas aeruginosa, Salmonella choleraesius,
Staphylococcus aureus, Trichomonas vaginalis, and Yersinia pestis comprising
exposing said microbes to silver EDTA.

14, The method of claim 13, wherein said exposing comprises ingesting
silver EDTA.

15. A method for eliminating microbes selected from the group
consisting of Bacillus anthracis, Bacillus subtilis, Candida albicans, Mycobacteria bovis,
Mycobacteria tuberculosis, Pseudomonas aeruginosa, Salmonella choleraesius,
Staphylococcus aureus, Trichomonas vaginalis, and Yersinia pestis comprising
exposing said microbes to at least one composition selected from the group consisting
of silver EDTA, silver EDDS, silver curcuminate, silver berberine, and silver
tetracycline.

16. A method for delivering at least one metal to a biologic organism
comprising attaching at least one metal selected from the group of metals consisting of
silver, copper, zinc, platinum, titanium, and mixtures and alloys thereof to at least one
clathrate to form a metal/clathrate structure, and exposing said biologic organism to
said metal/clathrate structure.
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17. The method of claim 16, wherein said clathrate comprises at least
one kaolinite.

18. The method of claim 16, wherein said clathrate comprises at least
one zeolite.

19, The method of claim 16, wherein said at least one metal comprises
silver.

20. A prophylactic treatment for livestock comprising adding AgEDTA to
at least one of the livestock feed and livestock water.

21. A prophylactic treatment for humans and animals comprising adding
AgEDTA to anything that said human or animal ingests.

22.  The method of claim 21, wherein said AgEDTA is added in an

amount sufficient to prevent infections.

23. The method of claim 21, wherein said AgEDTA is added to the
composition of claim 1 in an amount less than 20 ppm.

24, A method for treatment of human and animal infections comprising
ingesting Ag EDTA in a quantity sufficient to ameliorate said infection.

25. A method for treatment of human or animal infection comprising
ingesting at least one member selected from the group consisting of AGEDTA, silver
EDDS, silver curcuminate, silver berberine, and silver tetracycline.

26. A method for treatment of human or animal skin surfaces comprising
forming a paste or gel from at least one member selected from the group consisﬁrjg of
AgEDTA, silver EDDS, silver curcuminate, silver berberine, and silver tetracycline . and (
contacting said paste or gel with said human or animal skin surface..

27. A gel or paste product comprising at least one member selected
from the group consisting of AGEDTA, silver EDDS, silver curcuminate, silver berberine,
and silver tetracycline.

148



WO 2006/074117 PCT/US2005/047699

28. A method of enhancing antibiotic dose efficacy comprising adding to
said antibiotic dose at least one material selected from the group consisting of EDTA
and AgEDTA.

29. The method of claim 28, wherein AGEDTA is added to said antibiotic
5 dose.

30. The method of claim 11, further comprising adding a selected
antibiotic dose, said selected antibiotic dose being based on antibiotics having at least
some known efficacy against said disease.

31. The composition of claim 1, further comprising at least one material
10 selected from the group consisting of AGEDTA, silver EDDS, silver curcuminate, silver
berberine, and silver tetracycline.
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