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o The Greeks used silver vessels to keep water and other liquids fresh. The
- writings Herodotus, the Greek philosopher and historian, date the use of silver
to before the birth of Christ.

® The Roman Empire stored wine in silver urns to prevent spoilage.

» The use of silver is mentioned in ancient Indian and Egyptian writings.

o In the Middle Ages, silverware protected the wealthy from the full brunt of the
plague.

e Before the advent of modern germicides and antibiotics, it was known that
disease-causing pathogens could not survive in the presence of silver.
Consequently, silver was used in dishware, drihking vessels and eating
utensils.

* In particular, the wealthy stored and ate their food from silver vessels to keep
bacteria from growing.

e The Chinese emperors and their courts ate with silver chopsticks.

e The Druids have left evidence of their use of silver.
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protein-bound silver compounds and improperly prepared and unstable compositions.

New knowledge of body chemistry gave rise to the enormous array of applications for
colloidal disinfectants and medicines and for on-going research into the capabilities
and possibilities for silver colloids. However, Silver’s “new-found” fame as a superior

infection-fighting agent was short lived.

During the 1930s, synthetically manufactured drugs began to make their appearance
and the profits, together with the simplicities of manufacturing this new source of

treatment, became a powerful force in the marketplace. There was much excitement
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viz. argyria caused by precipi tat| on of silver sal ts

in the skin leading to
Silver re-emerged as an adjunct to antibiotic treatment as a result of the notable work
of Dr. Margraf who found that the use of diluted silver nitrate to a 5 percent solution
was found to kill invasive burn bacteria and permitted wounds to heal. Importantly,
resistant strains did not appear. Silver nitrate was widely used in 1960s for the
treatment of burn victims by Moyer. But, silver nitrate was far from ideal. Eventually,
it was not considered as an ideal antimicrobial agent owing to many complications
such as neutralization of Ag" ions with CI', HCO’; and protein anions in the body
fluids (thus reducing its microbicidal activity), and development of a cosmetic

abnormality, viz. argyria caused by precipitation of silver salts in the skin leading to

blue gray coloration.
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Silver does not cause harmful interactions with other medications or topical
treatments. In laboratory tests with colloidal silver, bacteria, viruses, and fungal
organisms are killed within minutes of contact. Larry C. Ford, M. D. of the
Department of Obstetrics and Genecology, UCLA School of Medicine, Centre For
The Health Sciences reported in November 1, 1988, “I tested them (the silver
solutions) using standard anti-microbial tests for disinfectants. The silver solutions
were anti-bacterial for concentrations of 105 organisms per ml of Streptococcus
Pyogenes, Staphylococcus Aureus, Neisseria Gonorrhea, Gardnerella Vaginalis,
Salmonella Typhi and other enteric pathogens, and fungicidal for Candida Albicans,

Candida Globata and M. Furfur.”
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silver ions through burn wound can occur when patients are treated with topical silver
containing preparations. The estimated silver concentration in liver was 14 mg/gm
when silver preparations with cream base containing up to 3000 pg Ag'/gm were used
. The effect of silver nitrate on human dermal fibroblast cells were studied by Hidalgo
et al and it was found that low concentration (8.2 uM/l) of silver ions shows

inhibitory effect.
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Typically, the silver nano particles are stabilized biologically with an aqueous

solution of macerated plant tissue cells .

In accordance with one embodiment of the invention, the aqueous solution is diluted

in deionised water up to ten folds.

Typically, the plant tissue is at least one plant tissue selected from a group of plant
tissues which include leaves, roots, stems, flowers and fruits of the following plants -
Alfa alfa, Babul(Acacia arabica),Coriander(Coriandrum sativum), East Indian

Rosebay(Ervatamia coronaria),Hog weed(Boerhavia - diffusa), Indian
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I ni cea (Ech| nacea angustifolia),
mos£l.(¢lajrcybpbdmm( Eelogb ypt usavghwb)| BeideliGol (bavaxasam officinalem),

t. Canad
el ey SRR, (Bl (o SBRE] Sl R
(Hycﬁégﬂisctiﬁna(d%ﬁﬂgﬁul PlgeW&pa%hfré_;/Uf(Qﬁﬁ t\@I béfidinale), Cowslip
(Verbena officinalis), Horse weed, usel cek

(Prifd@e mpaisv (v t @gt(megrm samch:nXSanL@‘lq; quropaea) European vervain

(Verbena officinalis), Horse weed, Houseleek (Sempervivum tectorum ,Linn), Larch
(Larix laricina), Lungwort (Pulmonaria angustifolia), Onion (Alium cepa), Papaya
(Carica papaya), Peach tree( Prunus persica, Pansy (Viola tricolor (LINN.), Pearly

everlasting (Anaphalismargaritacea).

The carrier is a cream, gel, ointment, liquid, suspension, aerosol spray, gauze, fibrous

wad, membrane, film, tape, plaster.
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claim$ WehitiMRNdcOMhe stdpgloe | s provided a method of making

an antim crobial formulation according to any one of

t hd) prakéngdp egrrice |salieated foamh ehgong lofidesierhwhitheipsludés ¢reym, gel,
maki arrier selected froma group of..carrier
i £ T BERTORer b el B4 0SS membrane,

S UBIRE MigepPlastas clein aSddhadntiogaluAgnnef,i br ous wad, _
menbrane, film tape, plaster, cake in a conventional

eRN g}a}ﬂngzip AGHKQUS ghsyﬁrsm&yglogipglbés«tgbiaﬁedoqﬂver nano particles in
bitﬂlﬂ:?&lﬁ:?ﬁlg'e%ﬁttg?b(l)' ed silver nano particles in the
[ of I to

si ze rang 0 nm (3) mixing a dispensed
qu@htritiyg afdisphesed ajuantétg W tiesaldli Hpessi (ﬁjpe;t,\}rsi})d iﬁu&hﬁ edidl carrier
carrier to forma honpgenous matrix in ich_the
c otﬂéJ%IﬁIe P APTGRCTSIS fHEIK 1) Vyaich ferfoncqsiiatipe pethesilgagno
befneass Ilan%ég HerPR | t‘gt@&pﬁﬂ_ueous di spersion of

e

biol ogicalty stabiliz silver nano particles is nade
by the steps of (a) dissolving a salt of Silver in

e oG LK% D S bl R P s DB A made by
theste?!bf/er ions is in the range of 20,000 to 50 000 ppm

bg preparing a fresh filtered aqueous sol ution of
bi(@) défsehving| sswadt extYideer, i oyatdi |havimgy condualquidpusss than 3

solution wth deionize ter i,n . the ratio rangipg. : .
£ rtteh et o 8 £ FEHBh et B FeeRPERPREditver ions i
Ciinabé tangebepo,080 to $10E0 1 0.02 and +0.2 volt and a

pH between 5.5 to 7.5 and total organic carbon

cdhi Bisparng 3 Bad filtergbaaysprssolyten ofaiiolpaicnl trgua ¢réragti d
SSUBHIELNE PSSR GRR EHCHE AR 08 o ramin
from 1.5 to 1: 50 to form a solution having an open circuit potential
between + 0.02 and +0.2 volt and a pH between 5.5 to 7.5 and total organic
carbon content at least 7,500 ppm,;
(d) maintaining the said aqueous solution under continuous agitation at a
temperature between 20 and 30 degrees Celsius;
(e) inoculating a minute quantity of the Silver salt solution in the said
aqueous extract solution under continuous agitation such that the final
concentration of the metal ion in the reaction mixture is in the range of 50 to 300
ppm;
() continuing the agitation for a period of 30 minutes to 3 hours in
well illuminated conditions ; to obtain a colloidal suspension of Silver
nano particles;
(g) separating the nano particles from colloidal suspension by a known process

such as centrifugation.



(e) inoculating a mnute quantity of the Silver salt

solution in the said aqueous extract solution under
WQas/iWutus agitation such that the final PCT/IN2005/000155

concentration of the netal ion in the reaction m xture
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005/ 120173 PCTI | / 000155 The process of naking

osmasksembinblangi waitl yas p@ihctqdz dfe §m|dv‘éateh harb tf}@a¢qn|du¢testyc@fn2.7
) f ter
micrp SN CFURn £ Htet B s TR B inri e ce

osnosi s nmenbrane water was col | ect ed. The said water
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I SLeNS- Sy - ¢
with 0N U wiler b L B (RBSIRAY Ricr el B 360 2
homm@neus iviscaudb | samgtesiop 50his prijeofiorsuipensionutes  filbergét theough

honoge S SCO sus sion.. This co
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Fronmwmnqgop@ﬁ A I ¥af hl@@téd ;!.9:6 100 M ustigSwaes sol uti on.
Fromthis an aliquot of 10 m was diluted upto 100 m

using water. An aliquot of 7 in[ were renoved and

.heck_ faqr en _ci rcui at . 25C on .. 0
An 0BG SO Ry S8 g oMo e kirf il pBRatial s 25°C on
Elecédéékféﬁn@alt Maeeer! (€4 NMadRimdny:s 6eUB, A%Ag@su{gaal tmeeseluaﬁdie
as reference el ectrode, d assy carbon_as work

systea). e add (olivearerefl rﬁfsre@mrdelpetr%ef éilewn@etrhom ag yorking

elect f&é}%gdhe%r Jn'hﬁd:?lr eehﬁré/ QALI h 4 W ér’]éﬁagg e%ﬁgerg ?h% value

found Swasg+ (D'.‘thoal Sﬂmlartyeplérof(ﬁ:@nﬂowlng@m‘atmmw,as Ichetikadl using
.and it was foynd to. be e Co tration of total
Digif3) BHT R EPHEN LRASTBa LIS A S BUCRITAF OO
anal yzer and was found to be 22,180 ppm

The concentration of total organic carbon was measured using Beckman TOC

analyzer and was found to be 22,180 ppm.

The synthesis of silver nanoparticle was carried out by Borohydride reduction method
as described by Jin. R, Cao. Y. W, Kelly K. L., Schatz G. C., Zheng, I. G. and Chad
A. Mirkin. (2001) Photoinduced conversion of silver nanospheres to nanoprisms.
Science: 294; 1901-1903. Briefly, 10 ml of flower aqueous extract reacted with 100 pl
of silver nitrate stock solution (100mM) followed by addition of 100 ul of sodium

borohydride (500mM) which resulted in formation of a colloidal suspension.

Sample of colloidal suspension was scanned from 200-800 nm using Diode Array
spectrophotometer (Ocean Optics, USA). A peak at 410 nm was detected. This peak
was characteristic plasmon peak for silver nano particle [figure 1 of the accompanying

drawings], typically having average diameter of 5-120 nm.
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couo}sl,&gg%ltﬁﬁglghrbot or?et er (O?:ean m%Bircs, USA). A peak at 410
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peak for silver nano particle [figure 1 of the
acconmpanyi ng draw ngs], typically having average .
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| 0850 tacti 106itR BrbBS o L2 i @fius and
o SHOREE e M Rr AR P U GRSl s and
resorfalB9 BreliRicy DERD kiTxe aiFive images vore paptergd byropésped endhgnalyzed

of colloid solutjon ont carho oated co r i
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om ¢ force mcroscopy (AFM of the sanple
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with E scanner nni es | i Ng,Ltg. :
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. AFM 1 mages were captured, Proc,essed and anal yzed
dimetistonalQUeR o wingtsiegranalyvie p# 6picel perticichyendi sh
Instrunments Ltd., UK). For specinen, 5 ItL of sanple
was pl ace a - | A hi ckness 0.5 mM)
EV%A%H?NégF ?Eﬂﬁ %ﬁ}fﬁ\g&@b@f’ﬁoa‘%@?&fg i magi ng. Uni form
particles of 50-100 nm di ameter aad t1@5 ri mhei ght
For therparmisseefavalvator demylations yeremase &t 14 R¥Sacconpanyi ng
drawings which is the three di mension AFM vi ew of a
Liqu@stspensiof the sanple and 3b is a two dinensional

view showi ng si ze anal ysis of a typical particle].
The EYRLUATA ONarEE e TédspANOnMGREBH Als AGTE Warilutet withedeionised

urposes of evaluation fornul atjons e made. iy
watgrdnf)sgpggte containers in which t?ue concentration OFthe bq(ﬁoglcafy stabilized

silver nano particles was measured to be in the range of 1.56 to 6 ppm.
Cream based Ointment:

Liquid paraffin (400ml), was mixed with zinc oxide (25 gm) and glycerine (25 gm) to
obtain a homogenous mixture. Wax (50 gm), special wax (50gm) and stearic acid
(11 gm) were heated in a water bath set at 100° C to form homogenous liquid mixture.
The liquid paraffin mixture was poured into the wax mixture slowly, and stirred

vigorously to get a homogenous mass. Lyophilised powder of biologically stabilized
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Li qui d suspensi on The silver nano particle suspension
produced as above was diluted with deionised water in
wosmpHIaI B contai ners in which the concentrati arcoiN2VEBR00155

bi ol ogically stabilized silver nano particles was

stvef 38 Ghrberts' Bl oy BR9EpR, Iyg ot doRs R G Monder
contimidds girriag oxdlstein(a25ongrge nauscsilgkbyemoipagicd &cogtainihg cream.
obtai n a honbgenous m xture. Wax (50 gm, special wax
(50gm and stearic acid (I 1 gn) were heated in a
GauZdgi&e bath set at 100 C to form honpgenous |iquid
mxture. The liquid paraffin m xture was poured.into
the wax m xture slowy, and stirred vigorously to get

onmogenous,. mass,. Lyophil j.sed powder of biol ogicall
The Bl St Iig e st sios BRI 05 B EgSRice as
abové We¥eimpraditddaintstesilioad fR1z8BjecwRs introduced into the
mass slowy and under continuous stirring to obtain a

honogenous silver nano particles containing cream
L bi 61,0016 i Lz [ r
rhe GHHERAPUEE SoTiSaChD RS ERLAY, SHNLLA S Sl LHS R vas
evaluaedeon thip badnaf fatloimingsprecddurezedd gstize pi eces. The
antim crobial potential of biologically stabilized

silver nano particles was evaluated on the basis of

Micrﬁogﬁaqm;lﬂg %?ﬁwrﬁ%a@ﬁﬁai 855 wife s QP [ORRI AN Eg&%@richia

oW ng erial” strains were used i n the Study:

coli BI€H2rilZhiPacudoolonaATO@glFe FreldiRdnas/raeellgi atogn NCTC

AT 9027, . Sal nonel | o 6017, Sal nmon
6017, ST R T e e b RO PSR RTEE 1950,
Prot&i839QgarRNACBYR Y| Sash fo DBl Addks, ABCEPSRBSPC BaeWSs subtilis
aur eus ATCC 6538P, Bacillus subtilis ATCC 6633, and

ATCEAfdB d andloindansr/pigendygastlSuscepti bility testing. The
m ni mum i nhi bitory concentration (MC) of biologically
stabilized silver nano particles for above-nentioned y

Suscepfibilify taveiagPEhE afinBtin¢elabitirn gontamtdatien (MIC) of biologically
recommendations of the National Conmttee f%r d.inical
stabi|izgdoviyep pgnospasiielsy der aoneapesfiopst straeg Yas pseiepeied according

o G B SN R 800 AT 6o i
(NCALSp i minetygkid wellhmidratifreplpbses coitdining 200 pl MH broth . The
concentration of silver in the wells ranged from 1.56-25 pg/ml. The log phase cell
suspensions were diluted with saline and inoculated in the wells to give a final
inoculum concentration of 1 x 10° CFU/ml. The microtitre plates were incubated at
37°C and were scored visually for growth/no growth after 24 h. The lowest
concentration of silver inhibiting growth was recorded as the minimum inhibitory
concentration (MIC). The medium from wells showing no visible growth was spot

inoculated on MH agar plates and the plates were incubated for 24 h to determine the

minimum silver concentration that is bactericidal (MBC).

The results are seen in figure 4 [Table 1] of the accompanying drawings. The results
show that MIC values for gram positive and gram negative bacteria range between
1.56 and 3.12 ppm of biologically stabilized silver nano particles , while MBC values

range between 6. 25 to 12.5 ppm of biologically stabilized silver nano particles . The
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in anbfheV\E200%), 12194 28d ACT sodipootiatrobie wos @dded aesyegestehby
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action on the yeast. Effect of neutralizing agents on
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It wascfaumdhitiag s MACovalupieregeaineg; ynghypeegip |tgpieggncg of the above
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t hi ogl ycol ate was tested in MB. For this purpose one
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! “ore0g) LS wit fiBer ard@intD ofl Yool dkiGhty
CFUZA%QHT% gﬁ(ﬁd g?nglltoml I ﬁ‘g‘? at ew\l/\t/lf;;h pgg)geld a% sunéggst Oeod&gk;y
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above. It e. Jr. £ i .
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specﬂ?elldtthﬁé L &EAsAGL0! 50, 60I B akd 120 Kimel 1 ad samhples bact emakd,

cul tures were inoculated (final_cell der;ﬂ?té of ?ICSS
serialiyUlifdtyd, i amd2plated \pn Ml—étqgarsgmﬂse;l}gﬁttgal X %xltét C) was

anmpunt s, of. biol.ogi cal ol 2807811 VA Ament
ccrefaen et pay R B8, e 300 REER L VRN, SaRRmeps, vwere
perfbiifed eEREGEpN@isUKIllcas)s Widre epnsnptsduie ptagting the logjop of

bi ol ogically stabiljzed silver nano.particles a -
CrEmsorsedmd dpern kil gares presshoyn BgidEn > G0l Htqmpmying
i ng 0.1 m sanples were renoved,
drawings.
For all the bacterial cultures tested, the total viable cell population reduced by 90%
within a short exposure time of 2 h. The data suggests that biologically stabilized
silver nano particles  effectively inhibit the growth of Gram-negative and Grm-

positive bacteria including multi drug resistant strain of Pseudomonas aeruginosa.

Post biologically stabilized silver nano particles effect. Post silver nano particles
effect was studied using a spectrophotometric method. Briefly, all the bacterial
strains (10° CFU/ml) were exposed to 4x MBC of biologically stabilized silver nano

particles for 1 h at 37°C. Cultures not exposed to biologically stabilized silver nano
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culture pellets were then suspended in M-4B and
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The ealtilatien ofCakruicalal effecdfr)t he post bi ol ogically
stabilized silver nano particles effect Once N, ni, and
Nnnosi i ver .were determ ned and the growth of the
r = Yon{ Vetosiand exposed cultures were
spect rophot onetrically nonitored, follow ng steps were

i :
T G N e
curves of the control culture and the post-exposure culture (fsp). (v) Calculation of the
post biologically stabilized silver nano particles effect was done according to the

following formula:
Post biologically stabilized silver nano particles effect = tsep- texp, - tg log r/ log 2

where fy, is the separation time of the spectrophotometric growth curves of the
control culture and the post-exposure culture; fcxpo is the exposure time equivalent to 1
h duration and f,ecq is the theoretical time that the treated culture takes for its viability

count (Mani) to match the initial count (Ninic), # is bactericidal effect and ¢, is
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the fsr%;logélt gxg%v%agékc%héétéoe;{ {‘ﬁﬁﬁl 'ﬂ% % V\(}{tﬁ)lflla dmh%ltggl gor%gn@eﬁlon

19 WaS %dU@Sdéﬂr{ehh@hﬂbﬁgn@rabémesﬁ a’m Wz dehgs . The
(Fldgqf“se(rexﬁ&tnanowpaﬁtl cles . A two- dinensional

FICkhebkenboditie R ofdiacipf B draesding fiéCwas calsuliqdeps follows:

char act er inter I
MICS?Q%F |d|r% SE’FH{} é:PmR na'ixo%/'aﬂilt 9 égg %gu {e r_eg%k%h\%l 'Eﬁ{e interaction
was %ﬁh@dnﬁ isPnergient 6f thei FICT Gefsol. SxdsnalditBepif alz¢ diGwas >0.5 to

10, peiiorent if e TAEYERT hBABS OxEk B HEBaNARSR afs EIGH ves >2.0.

descri bed above. | noculum was prepared siml arI y to

those for susceptibility testing. Individual %g
TheWnkdh PIOI oguesbbiinst ahlrinlgzthd ®itse eaf tdmnworigmmqgt that the
were diluted in_ ser | d. dllutlons .
scigmpt binlouiRe e FRG ST PO ot BEPBIEQ oot ime

andf %C&%IC%B&\{E td}ﬁlally synergistic with ceptazidime and indifferent to
gentamicin, penicillin and ampicillin. However, an antagonistic effect was seen in

combination with kanamycin and vancomycin.

Antimicrobial activity of biologically stabilized silver nano particles on Gauze
piece. Gauze pieces (2 cm x 2 cm) were autoclaved and wetted with 100 pl of
biologically stabilized silver nano particles suspension or by applying an ointment
containing biologically stabilized silver nano particles (both having silver nano
particles concentration of 4 x MIC for respective cultures) and inoculated with 10°

cells. Controls with sterile physiological saline were run simultancously. The gauze

14



M C. The highest dilution of the drug conbination wth
biologically stabilized silver nano particles that
woi0b8/12018 the visible growh of the test orgamcImiNeGS/000155
regarded as the fractional inhibitory concentration
. PlC). The fractional inhihitar negent r at o
picce i iy 1Rt (@Shes A3 Bpt ALY pRBRAARLIEhbR oot Bl S

Viabihigy $£@8 ctileret Was elidt@sd at (Thand Bl 43 intesvdl b4 $iLfo3 D4 ht Rer this,
FI'Cs of each of the dr ugs. The FIC was cal cul at ed .as
a gawep plesaavas rapevesk plased i Q) ntlsalingy vorexsgdandiihe semenien yes

coalBIENSd BRI PAORE bk 0250 O 1
incubati@h av&® C>0ixopdrallel Exferiraants weref daenieindutiaf edcheedettiGh tingesfor

>1.0.t0, 2.0, and as antagonistic if the FICI was >2.0.
both tpatedrand cqnfrel 8314F DS obt ai ned during the course of
this work indicated that the action of biologically
stabilized silver nano particles was synergistic with
The daghotraniber ofapngaciephateosysoed drompagach diyps ofygrarei piegec was

L.t h ceptiazi di nd indifferent t ent.am ¢l n,
cateulfl 25 R o T B, o AR REUELT yhep 2er0
coloréd eele WS tEIBEThd Fesulk® AlRi depidt@nasiinelin kagaayei verandeaction
. vanconycin. Antimcrobial activity of biologically
time &y Agres 28d7B papd, &¢ of hracsampanied drayingsauze  pi ece.

Gauze pieces (2 cmx 2 cn) were autoclaved and wetted

with 100 | of biologically stabilized silver nano

The pasults cdbesinglishewsd dhatothebyimeppiquiredy fan >877% mehiction in the
cont ai_ni ng bi ol ogi c%l |y stabilized silver nano

PopPuAiopof (&SEOTERREMS 84518y si | ver nano particles

concentration of 4 x MIC for respective cultures) and

inocul ated with 105 cells. Controls with sterile

In vy siytbtogicityl testingneHweae leukensicroglt dinsoBi6y. epatocellular

o3RRS RO AP AL, PR 081558 S5

DulbBéud dlhfolderebdi ate@funt €DMEM3 Eggma,MSN) ishpplymenhted Reth 10%
cultures was checked at 0 h and at an interval of 4 h

fetalf oplf serum magt 1% of conpyaersial ppiep&alRss ¢fe gpiigtic-pntmpeptic
L0 1Q. Li\ne, : j

Peniden e R Gl GG AR D PSR T 0 Bhosphere.

The TVC was determ ned after 24 h incubation at 37C

i x parallel experinments were carried ou

Si x E at each .
The pgrag@r,agyp effag afpfour %qmrqtpgatr@me heleeENE gplcali)bfg]thesnzed
silveg g%ﬁ)e;[)eg%—a@s %tgﬁﬂzwmiﬁr |Rferd? r(E@%@ﬁ%léc%Q:\ﬁ@ﬁm%\l? lrs?r'ff_hesized

e of gauze piece was calculated for a Si X

silvepaand Ipattictespstabilizatt svithopey cohyd gy risdidorss U@y Rinh biologiealy
stabilized silver nano particles (Chem-Bio) and silver nitrate (AgNOs3), were checked
on the cell proliferation and viability on the above three cell lines using XTT assay
kit (Roche Molecular Biochemicals, Germany). Briefly, Microtiter plates (96 wells)
containing DMEM were seeded at an initial cell density of 1X10° cell/ml. The cells
were allowed to proliferate for 24 h at 37C°, 5% CO,. After incubation, the
supernatant medium was carefully removed and sterile DMEM supplemented with
nano silver in the range 1.5-15 pg/ml was added. Plates were further incubated for 48

h at 37°C in 5% CO, atmosphere. After incubation 50ul of XTT reagent was added to

each well and plates were incubated at 37°C, 5%CO, atmosphere for 4 h. The color
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col onies were detected). The results are depicted as

val ue versus reaction tinme in figur
wo%awlfh%f FC/fvos/bb1ss

t he acconpani ed drawi ngs. The resul'ts
obt ai ned showed that the tine required for >97%

develbpmmm torfoimattoneof fpumnaatwas iuantifiedaysing Bhl§iAsiradsrdkQyant,

In vitr t ox testin
Biotefh st ls) ACES Boel ft s b afarneMIBM hi 6l pfelite
conea{kﬁ] RRUSRoMLREOBY] 28NS xmsasmjr @a¢ peiformeddyinctiireplicetts i with

becco's nodi f1ed Eagle rredl um (DVEM Si grma, USA)
appropuipts contplsadithout pilvED NG RArHEletal f serum and 1% of
commerci al preparation of antibiotic-antimycotic
(PenStrep, Sigma, USA). Cultures were maintained at 37C
The #eBults S5@IGER a8 sRepPIen ehe tibles asowpaimfiguesd, f%eand ¢ of the
four preparations nanely electro chemcally
accompPIYIESIAWHES i | ver nano particles stabilized with
It is gll ?rgfgé&) t(lﬁqngo% a|1§s@611Z8d Gl fadb |p§(rtfcyd§tah@ﬁbni @skic to all
er nano par es stabilized wth poly vi n)é
the tbn}ee reelli litenen (tEé:cPW)\trame) o6 di @aﬁpwﬂ Btcamheu HeR) b8 ek fhat

t d
el Dbl SRRBELR: Aol DR e
evenQPa biReARRAWR Y. EBpiAl | 1ines using XTT assay kit
(Roche Mol ecul ar BI ochem cal s, Germany). Briefly,

Mcrotiter plates (96 vvells) cont ai ni ng DVEM wer e

Thusfc’l-ﬁﬁ eg[ﬂ? terl?nr%nkarfi'o"n ?A 54 %ch% & Ywiff thhhRnG6h, Blmoglcally

wer e al opr0|feratefor 24
stabiBZ&d sidiér GaBo pAtiices arciomad Itomavt faebrogdi pp&rmnanantmgrqupﬁl

e 1 ST 2% 0 PAEH PR P fyons
the b@é@@ R@gétﬁhiéafsﬁl'@f{ ndrdGHRRIQH o Rt s ilitro37GtdiciBo

ere. After incubation 501 of XTT reagent
was added to each well and pI ates vvere i ncubat ed at

37C, 5% here for 4 The
The S BOMET 7 SEPOPEANDE/ BB oBrige ofSrlipd dbrg ould have
app]fcgflgrt?st ihQfe f}t:at?{éhﬂ@?&ﬂn\/\ﬁ&m@ﬂ adétdofiﬂmgjmu&halgfo&zbﬁé\ls medical

Bi ot ech | nstrunent s at 450 Cgm The d
deviptsatsech vter eatbctaﬁnel@aat velyes.r Pma%"ea§ AFSpFRRFFY Sutures an

orthg;gqrdgcg t I o I&sor ab Z?{f)g)gc%%tng%ula be X Wafks 8AY ai@Srification

rep e appropriate controls
systéth§ hout SI | ver nano particles. The results obtained
are shown in the tables as seen in figures 8, 9 and 10

of the acconpanying draw n%
The biologically stabilized silver nano partic es in accordance with this invention can

be employed as a germicide and antibiotic for various bacterial infections .

Thus the a formulation made with the biologically stabilized silver nano particles
may be useful in the treatment of Anthrax, Athlete's Foot, Boils, Candida, Cerebro-
spinal meningitis, Colitis, Cystitis, Dermatitis, Diphtheria, Diplococcus, E. Coli,
Gonorrhea, Impetigo, Infection, , Pneumococci, Ringworm, Shingles, Staphylococct,

Tuberculosis, Warts, Whooping Cough.

The biologically stabilized silver nano particles may be made into

suspension/solution wherein the solvent may be purified water, water for injection as



It is clearly seen that biologically stabilized silver
nano particles are non toxic to all the three cell
wd 1008820113 t he concentration of | to 6ppm It GET/R005000155
al so be seen that chemcally stabilized silver nano
: i.cl [ [ [
app L 16 58 s@le g lort hd Shy Dll Hof Bl may be
suchiad pgoleslyeobe alcskols aineaniqueead gases aad otldamagen tirbbhirdated
invention, biologically stabilized silver nano
compoungs 83 W%€-ar e found to have a broad spectrum
antimcrobial effect in the concentration range of
-0, PRID: . ther,. j ' e e ti.0nS.:
The il DOMBippHs DRL inblad il B BophanE Pilich, B0 sty
modifyiagvagentyivwaxes,c¢tlotosixi poltyers, Idaebdpio sl andi apéibhally preservatives,
stabilized silver nang articles descr#ybed here coul d
buffqfinge 285381 | WU A USTIPRe 285EAt RentOTBHLYBGr FARSHAYS 28HYS:

hydr6QR8dRAnd BV bbifing p8Int ¥akk:@ys medi cal  devices such as
cat heters, heart “val ves, bioactive gl asses coated
sutures and orthopedic devices. Its non-nedical

The appdipieatsi dns theulfeknbgdationswahgy awrthdas r pplysorbrieat carbopols,
systens. The bj ol ogical|ly stabilized silver nano :

hydrgdiproR Eeth calileraRRERat T b LT, BB IISRHE. enmitol

citricg %HQVE]%sﬁﬁat@s, Ofeetitds! %%%%Eﬂof’dgfols? ' H&Eﬂr&eﬁﬁfrp%ﬁélh&é&é (BHT),

acterial "1 nfections . e a fornulation ma
butymstedh hydrexyringdongi @ddA)y Jyeds Ishoteds sglyaesin, mahethytanei gyeds,

be useful,.in the treatnent of .Anthrax,. Athlete'

propPlity FHRTY Sortlehgingit eERehig. S rEehayRhep S Gthers
hydr&6&@rbdrissnayBesdthdnios .bubBolRbnd bthersilpbtireonsa,

Di pl ococcus, E. Coli, Gonorrhea, Inpetigo, Infection,

, Pneurnococci, Ringworm Shingles, Staphylococci,
The Toteuletivrssingy vempese Whovgi aypSoagdropshaoks slrersi calutipns,

. .stabilized silver no particles nmay. be e into..

oint rtehn)clisnt e AP BRIkt i 67 SR nffo TR gl Mections

purified water, water for injection as 16 WO

The 488 TR A% t{chsRfd{INRAR AP RRERR] apPIRIati6RRS Shel MIERR area may

al

sterile preparation and any other non-aqueous
also contgil otbat syneegistiseactivadhgredieptl srgh yas glibifacagnis et siay be at

inert. liguefied gases .and other hal ogen carbon rel ated
least i seirgd 10 Fendot SR G MR AL ARERM b

surfactants, suspendi ng agents, and viscosity

nodi fyi ng agents, waxes, cellulosic polyners,
Thiscsa)hg@@oalgn&h\@tho@pil@watpqlgmg,ls@lg@}w &€ icpmpressed liquefied gases or

hydrocarbons or combinations of any two may be placed in a pressurized system by

using suitable machine wherein, the drug is sprayed into the infected area for instant

action.

The ointment can be prepared by using the solution/suspension of the biologically
stabilized silver nano particles with the said active excipients and may be along with
the aforesaid co solvents. The viscosity modifying agents are used in suitable
concentration so as to obtain the desire viscosity as per the requirement of the

formulation.



buffering agents, osnotic adjusting agents or

wolBfGhi¥i ng adjusting agents, —hydrocarbons 3adgiswooss
boiTi'ng point solvents. The excipients in the
formul ati ons may i ncl udes pol sorbate,ggﬁnbo

ls, .
The ¢npetnalxippnslayipn mayhglso e PrepaErsledy paps e dﬁ&’»%‘i‘&%‘? without
waxes i chl.ori de, «gRANkL O brhbl ChflSiide better
pressh S Bhatias, MGt SOl PRUREDT A ohsy oPrtifof ch
bioaRuUE et elytbsapyitel uene (BHT), butyrated
hydr oxyani sone (BHA), glycols such as glycerin,
pol yet hyl ene gl ycols, propylene glycols sorbitol,
i nert gases such as nitrogen, hydrogen and ot hers,
hydr ocar bons may be ethanol, butanols, and others,
flurocarbons. The formul ati ons may conprise of eye
drops, eardrops, nose drops, solutions, ointnents,
creanms, lotions and other preparation for dressings of
burn or infections. The said formulations those neant
for external application to the infected area may
al so contain other synergistic active ingredients such
as rubifacients that may be at |east one sel ected
frommenthol, nmethyl salicylate, oleumlini,
capsaicin. This solution along with the | ow boiling
sol vents or conpressed |iquefied gases or
hydr ocar bons or conbi nati ons of any two nmay be pl aced
in a pressurized system by wusing suitable machine
wherein, the drug is sprayed into the infected area
for instant action. The ointnent can be prepared by
usi ng the sol uti on/suspension of the biologically
stabilized silver nano particles with the said active
exci pients and may be along with the aforesaid co
sol vents. The viscosity nodifying agents are used in
suitable concentration so as to obtain the desire
viscosity as per the requirenent of the fornulation.
17 WD 2' 005/120173 PCTI 1 N20051000155 The externa
formitation may ~ilso he prepar d by using natural it
gre ict~t without prese.vt?tiveb5, T be tirie” sized
partiviein the fo;t elation provide better
bi oavai 2: ability and absorpti n:. 18 Cains
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[1] A non eytotoxic, antimcrobial formnulation
conprising a) silver nano particles in the size range
of I to 100 nrn which are stabilized biologically
Claig h an aqueous sol ution of macerated plant tissue
cells having an open circuit potential between +0.02
to +0.2 volt; and b) a carrier in which the
[1] Acieetatexic gptimicretial feameativrosasaprising y st abi | i zed
silver .. nano particles is.in the range of 1 to 6 ppm _.
(2] ALyt Pan BRHBICRI {5 YA HOBBAT 240 AORinsbar e ebapilized
1, ip ' t he aqueous sol.utien is diluted in .
dei RS bR PIUERUS pBRHER b Bpcoiied et ik Gt having an
for ' [ in ' v ich the plant
tisgﬁéﬂﬁg&g%aiﬁggngggghg gg?bgpégﬁggg%$ected froma
gr Ow) aQfarridran twHi ks §lé@pn¥hGHon BEIHAASId B8N Rally "sﬁggﬁ d silver
stens, flowers and huits of the follow ng plants Fa
al f manBabhticleAdainithe raagabf €& 6 gl ander (Cor i andr um
sativurn), East |Indian Rosebay(Ervatam a
coronaria), fl og weed(Boerhavia diffusa), Indian
[2] BardatimiicRefidlefofhdlaén & dhidded inidMami Oqh HidH §RA4LEous solution
of ficinals), Parsl ey(Petrosel i num sati n=un), Rough
is difited fr{ dabdwyisaiwitestoaspids)., Tenner's Cassi a(Cassi a
auriculata), Lavender, Bahera(Term nalia belerica).
Fennel (Fenni cul um vul gare), Horsetail (Equi setum
arvense), Rﬁs berry(ilubus idaeus), Al oe vera(Al oe
v

[31 paragsdaitadhial) ormylptien as elaimed 1nylpigst.iis vdek dhenalpa)tissue is at
Li (AL t] . Echi L

e gt

oo BSRELE T SNSRI, 1 SHL TEAGUAPSIIN AT B acaci

v O ti i ngedi ( Zi gl ber -
s DSOS OO 5 .18 ARty Brvrami

cordital a)[iheg Aced y Bbartaveli @affusQ@tIHH%DBE%&rquH%Béﬂr?Q aristata),
M nt (Ment ha spp.), Betel |eaves (Piper betle, Linn),

Mar@gbldh@aleadu(«Cal efificinalsofffardiepélt dteoselidn  Chatikumped Rough
Trichobasis |ychnidearun, Cucunber (cucums

Chagl{@oliysanthpn) aspaeadsi dcanes caaGid(Ces§i@ enricelatoped.avender,
L. Wl d daisy, Cumn seeds (Curninum cyrninun),

Bah@ﬁ‘?ﬁ%‘éﬁl@g ( MuP$l&yigakoengi ) Fermiol (Fennifatl wow n vulgare),

o NGRS TR b PRSI RS RET (ARARILGED verantoo
barﬂa'?l@h@ﬁg), Go1 AR 'skL R (Hydrastis canadensis), Garlic(Allium sativum),
Echinacea spp., Eyebright(Euphrasis officinalis), Bael Fruit(Aegle marmelos),
Bishop's weed(Trachyspermum ammi), )Bitter Chamomile(Matricaria
chamomilla), Clove(Syzygium aromaticum), Ginger(Zingiber officinale), Holy
Basil(Ocimum sanctum), Indian Acalypha(Acalypha indica), Datura(Datura
innoxia), Mint(Mentha spp.), Betel leaves (Piper betle, Linn), Calendula
(Calendula officinalis LINN), Chick weed (Trichobasis
lychnidearum),Cucumber (cucumis sativus,Linn), Acasia arabica,Olive (Olea
europea L.), Wild daisy, Cumin seeds (Cuminum cyminum), Curry leaves

(Murraya koengi), Dill (Anethum graveolens), Indian mallow (Abutilon
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(tamariindus indicus) '"turmeric (Curcuma |onga),

Wnter cherry (Wthania sonvvinnifera), Zizy_nhus

(Zi zyphus jujuba), Punpkin (Cucurbita pepo, Cucurbita
indigem), medargoBas@wadutachty lindicen Nwdhua an AYddhBee eindichpgTamarind

(Acoraj s, cal anus), Amaranth (AMarant hus,

(tansaﬁlin%%@)hCAﬁ)nTwepAKﬁu@am%mmantmﬁé\ewéwlﬁllaa@rsommmfera),

Zirygii &1%%?3%35@3 Pa?npswoég"uaﬁ@; R ana o e B g wood

(i b AReh D) SEtly #o%’i"% By Bopoat .”u' sa%asmth (Amasaothus,
spm%ke@\{dﬁ’hfém Ar\?‘%ﬁ‘ (K%ﬁt l&n?érﬁéﬁ‘%ﬁfe? Oéeirﬁt%cﬂ?'(ﬁﬁldenms) Betony

Echinic.ea (Ech |nace " angustifolTa) ucal
(Statlistcatiyinblig, BlaclBE@H(Eugékh ?eﬁﬂboﬁﬁﬁl? @Mui’asma?endula officinalis
Canadensis), Fig wort, nfrey Synphyt un
LINOYf Chamaindy, (Matnishiigp (Iﬁrnolrmllm) debs moky ) (Liopogiean selago or
sani cl e {Sanicul a europaea), European vervain
clavetvapbdrradelidn €Tavatdcyin, oFitiszden eldchitoess éEeBiacea angustifolia),
(SenperV|vun1tectorun1 Linn), Larch (Larix laricina),

Eucwﬂfg‘ﬁo@u% wﬂum{awlas) %@@1 isead| (Fiyydrastipi %ﬁla@m%mﬁg ‘wort,,

I N B T T

{Salr%n}flﬁﬁle%ﬁg]aggb éi‘rﬁrflh %}?‘L\)f%ﬁfg@r a%)érpg d&?il:fna{ls] I-ﬁgs,ea\;r\}tﬁédeouﬁeleek
(Sethh@viS i | Btotush @ LQﬁlﬁanLarcEel(Larﬁl nt; g&ﬁ'&) lL'ugg\!vgrt (Pulmonaria

suspensi on, aerosol ‘spray, gauze, brou
anguSEIfdadNBnioh i(Alum depP)e Palﬂiyﬁs('C@ﬁca bélay4), FBith%ePPrdiﬁg?&glca
an antim crobial formulation accordlng to any one o
Pangyh@iolptecddi (RGNBL))aPesly evetladtingrahapledistmhgastaeqs. of a)
maki ng a carrier selected froma group of carriers
whi ch includes cream gel, ointnent, |iquid,

o1 RHTRFRR ARRORlop 3 asf Bt LR e pom.

gel, vanment, lghidyskdpagsian REsLD ksjprag“ BARESTiBBUOTvad, membrane, film,
blologlcally stabilized silver nano partlcles in the

tapegplager: ange of 1 to 100 nm c¢) nixing a di spensed
quantity of the said aqueous dispersion in the said
carrier to forma honbgenous matrix in which the

[5] Aomeﬂmtir@ﬁ inaknngfant hetirhicedbidg i fD&hhMtimStaﬁd‘]irﬂingeld &yl ¥y of the

arti S. es betwe to 6 ppm 20 [6] A
prec flﬁﬁ 13$, Vﬁ’é&? ﬁg% %ﬁtSFeIRFG ob| al formulation as
cl aiRdiinp a@aﬁ'ie'inséectb@fﬂéﬁi & grolué e cﬁ'ﬁgﬁ%ﬁc}ghﬁﬁﬁ{ﬁbﬁﬁn gel,

of biologrcally stabilized er nano particles Is
madeinpyenthdiquid, suspension, aerosol spray, gauze, fibrous wad, membrane,

film, tape, plaster, cake in a conventional manner,

b) making an aqueous dispersion of biologically stabilized silver nano particles
in the size range of 1 to 100 nm;

¢) mixing a dispensed quantity of the said aqueous dispersion in the said carrier
to form a homogenous matrix in which the concentration of the biologically

stabilized silver nano particles ranges between 1 to 6 ppm.
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steps of a) dissolving a salt of Silver in water

havi ng conductivity less than 3 mcro Sietriens to
obtain a solution in which the concentration of Silver
ions is in the range of 20, 000 to 50,0(00 pp'm, b)

o1 R SBROA TS BRel FRgRRe  BuS e & Shchh Dt i
the WGHERIs idispefteon 8t bldldedlly Neathili R silver RaddPpticle®% lhﬁde by the

forin a solution having an open circuit potentia
steppefween + 0.02 and +0.2 volt and a pH between 5.5 to

7.5 iG.carbon content at least 7,50 .
oi oA e £ AP RN B L R P BB a9 i 0 depicro
ContSi¢ienssto abtdimh isoMtiodh iwhicBTRE EaodhRatRAt R R e HndMdlin the
30 degrees Celsius; e) inoculating a mnute quantity

of fHEeS20eP0%ktgY0.008PM on in the sai d aqueous

. . . . . h th
ext rb??fﬂegﬁﬂ%%% 'g@l.ﬂboﬂg g(ﬁ{ltl&{){ﬁi &?ﬁgﬂﬁ% ?1%*1{ s, QP RYUCH that

t he tration o ion In the
r eac) douating thewgeedus sbiutibhevithadeniodd Hhtet @ 8O Qatpiihging from

i pUi he .agitation for a period of 30 mnutes to
3 hdurdo 13 shdp iforga_ ? thlmmaéf&l&%%ﬂﬂepicgﬁgﬂ poteptiabergeng 0.02
col l,gi dalo s4ispens bf’lnbé?\fveeﬂ 5 vep nang ¢ ro}%agliiceéérb&) content at

renmoving portion of water fromthe coll oi
sus pessT,000 ppmsi | ver nano particles by a known

pr o%?srrslai‘rc‘i a?rﬁng Shé es%H ia&#e%%g is(()>[]u'ti0%:|'under continuous agitation at a
temperature between 20 and 30 degrees Celsius;
¢) inoculating a minute quantity of the Silver salt solution in the said aqueous
extract solution under continuous agitation such that the final concentration of
the metal ion in the reaction mixture is in the range of 50 to 300 ppm;
f) continuing the agitation for a period of 30 minutes to 3 hours in well
illuminated conditions ; to obtain a colloidal suspension of Silver nano
particles;
g) removing portion of water from the colloidal suspension of silver nano

particles by a known process such as centrifugation.
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