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and their courts ate with silver chopsticks. he
antibyoticds have | eft evidence of their use of silver.
Settlers in the Australian outback suspend silverware
in their water tanks to
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.

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

e 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 vgssels and eating
utensils.

e 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.



retard spoil age. Pioneers trekking across the
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silver as an antibacterial substance was becom ng
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However, these nedicinal silver preparations caused
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certain types of protein-bound silver conmpounds and
i nproperly prepared and unstabl e conpositions. New
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array of applications for colloidal disinfectants and
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on the market being used to treat every known infectious disease. These were
available in oral, injectable, and topical forms. However, these medicinal silver
preparations caused a discoloration of the skin called argyria specially certain types of

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



and the profits, together with the sinplicities of
manuf acturing this new source of treatnent, becane a
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exci tenment over the new 'wonder drugs' and at that

tinme, no ti,bi otic-resi n A S ' ;
over ghegient S s e G R B Cho SHARLRCARlsufl SEARECL disase
orgakiSmERELERREd. idilivet indskly Tdseitustetusfo sodernsintiviefics.

preparations in mainstream nedi ci ne survived. Anobng

them are the use of dilute silver nitrate in newborn

bLes, i bAHh @eddiRe andiveeAb®ag Gliem

The B% {)ﬁ%&leﬁéﬁ,&rgp?igra\?%gﬁbnaé%gmsrgﬁe, in burn wards I% )
are thié lube bhiidattisdrer Bithteen roabeth babictagees thavreteal Fompaésstion

approved . the FD d Licensed for sale.. LS
and {RapC B o RG> PG BRCT HOT s L eyl ot e
basel %Ehéﬁgéﬁé\ﬂ%m&ﬂ BeleB hppratel bypthe F3A an@litsrel oo sple eVt uses
growt h of al gae and Il)aact eria. Electrical ionization
that didirtos lash davor mplwighat e t he water with silver and copper
ions are used to sanitize pool water w thout the harsh
effects of chlorine. Silver has been used to
St @i wlel W86 NRbRan@RaiRaeR webichesent gitvethSfiatge
use silver filters in honmes and offices.
Mupidbpddria i es use silver in treatnent of sewage.
Silver.is.a. ul ar. ' i j
S e PR PR i et e e BB AR and gopper
f Ofordshee ARGto patifize piol Ivateh evittibsictbe bargh effects of chlorine.
phar maceutical antibiotics, interest in Silver as an

wnSilved s deemnscd de pleriHesieryrdef Watsbenr sRage VERUCISSi nt of
extincti.on. Silv re- r adjunct to
énhjihﬁi(‘séi‘f’f’scuswg‘é?r%tﬁ{s 1g§1'5§1er9§§% 10%?’ t he notabl e work
of DunicfpligeafisedQefigunrdmidhabf idaguse of dil uted
silver nitrate to a 5 percent solution was found to
ki I9ilvenisasipopulauregeiaot e i fieha ngaipstr #Rored s 8% Wteﬁ other
heal , | mi)ort antly, resistant strains did not appear.
Si U PPISPR was wi dely used in 1960s for the
treatment of burn victins by Myer. But, silver
nitrate was far fromideal. Eventually, it _was not .
Butclonghalgosdpas withithediscayfry of PhapnacrulGl aptiBRieY pigrest in
...many conpl icat.io t ' i + ions
S T T
(thus reducing its mcrobicidal activity), and

devel opment of a cosneti.c. .
Silver re-enﬁerged as an adjunct to ant1%10t1c 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’3 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.

W



abnormality, viz. argyria caused by precipitation of
silver salts in the skin leading to blue gray
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(Silvadene, Marion Laboratories) which is now used in
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action on its host It is q?;ﬁg stable ! %\S;t}elejr fllrfl()ermaslgrr\] emglcates that Colloidal
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 solutione
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.”



sol utions) using standard anti-m crobial tests for
di sinfectants. The silver solutions were
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concentration in liver was 14 f(}g
concentrations of silver, which have cytotoxic effects . Significant absorption of
silver ions through burn wound can occur when patients are treated with topical stlver
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/1) of silver 1ons shows

inhibitory effect.
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by Hidalgo et al and it was found that |ow -
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Typically, the silver nano particles are stabilized
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of the invention, the aqueous solution is diluted in
dei onised water up to ten folds. Typically, the plant
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(2) a carrier in which the concentration of the said biologically stabilized silver

nano particles is in the range of 1 to 6 ppm.

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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(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.



ever| asting (Anaphalismargaritacea). The carrier is a
cream gel, ointnent, |iquid, suspension, aerosol
wa@proas201gauze, fibrous wad, nmenbrane, film tap&l/IN2005/000155

pl aster.ln accordance with another aspect of the
In aéc%%[cﬁa%é Wih &fbﬁe‘? drsrge[o@fo?\fhéiﬁﬂueaﬁ&fﬁttmg i9f pidRlded @ @Bthod of

anti m crobi a or ation according to any one of the
makipee gitirgicedbidl ermuihiiah a¢aoodinglés anhens oé ke precgdipg claims,

.maki ng a carrier selected froma group of carriers
whighipelndesfhe EltBB%O{:r eam gel, ointment, [iquid,

ﬁgﬁpﬁ | DBarrididSHd BONAY grodROZ QarrietsHWhidh iMéGdes cream, gel,

nbrane, film tape, plaster, cake in a conventional
manimement; Apuidaksusgersina §aesvIsShiYs [gapes dibreys wad, membrane,
bi ol ogj cal |y stabil i particles in the
si ?Jlémrggﬂ‘&é)l erica?(%“lég&hvr%nmq ﬁn%ﬂgi&hg a di spensed
@Y ki dgyarodqubbies dgietsianofitiop githBpetwbiliaed sitvet hancsperdcles in
carrier to forma honobgenous matrix in which the
conleesite @peopt bfo Y08y | ver nano particles ranges
i i * the said carrier

O B e B B 0 B e sl e
by 6 Hierns b épmogbndia) nditss i whind the sah¢enthti®i pfghe gikyer nano
wat er . havi ng g)onduchi vity less than 3 micro Sienens to
obtPATtiFIes rapges PEYReR | 1A p%/’Hl't he concentration of Silver
ions is in the range of 20, 000 to 50 000 ppm, (b)
preparing a fresh filtered aqueous solution of
Bholagemsl disressereofdxplogisally stehiliged sitvenganhpartiglge sgade by
S}E%Irﬁtiog Wi th deionized water in the ratio ranging
MCSHPIO5 to 1: 50 to forma sol uti on having an open
ed)IGtolviRoheslt ¢l diRen@e waterCha?irgncontc@vigoless almh 3 mieko
pétween 5.5 to 7.5 and total organic car bt%g.con.tent .ath
| easdgmenss0ObisEhe selabioni whish the¢preriraion @1 Siyeligas 1s in the
solutio n C {onu agitation at a tenperature
betr\%%%en&zzg)’ gﬁ%m&%m ed]grg%ig’Cel sius; (e) inoculating a
(B)N Pteparinipa frieslyfilodred heueBind sodutiwadftbiclopigelitsaug extrak
sai d aqueous extract .sol uti on under contijuous .
49 d1ting ihe aguropH é‘?l“??féwf"ﬁ’rf%‘oné@%c‘@ﬁﬁ APty ragp ranging from

1:5 to 1: 50 to form a solution having an open circuit potential between + 0.2

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;

(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) separating the nano particles from colloidal suspension by a known process

such as centrifugation.



the metal ion in the reaction mxture is in the range

of 50 to 300 ppm (f) continuing the agitation for a
weersozhies 30 minutes to 3 hours in well illunPEEINM05/000155

conditions ; to obtain a colloidal suspension of

The‘g'é %/e%cl es kR] rh{e })ﬁ)% é§a@l§/ SEPRLAT isf1gert Hgncﬂfb@ﬁlcles can be

uspension by a known process
exerspliffedas f@ld?d’stl fugatl on. The process of making the

bi ol ogi cal |y stabilized silver nano particles can be
exenplified as follows Using Labconco, USA water pro

Usingy BAIRGHhYY, tIUSRr Gafel k& syst&Br VRN prélfleF, Ahnr Aler SR reverse
snosi s menbrane water was col l'ected. The said water

osmbsisl rr;ehdarmmnwm iwzis toplleted? Therfiaict weaiee hath sheagondsgidvibvesf 2.7
: | dj
micgSicgos & peaneriore L ShuthtELaud hife BRARMIE" .

gmwet w) were nacerated with 150 m of deionized
water in a bl ender (500 rp for 10 mnutes . to

50 Hettodensiro, igitus reuspend: binn (Y Snotoaso Stpanstard
w1thw?§0 fnlxlI £h& g{l&@& QgL W]Qtlﬂ@r{aeMSdO tachy 88 P@Qﬁiﬁué&@qg loet a

o obtain a clea 165 nml™ of viscous sol ution.
hom'ng_érmuts hmsccam ahslpqmsmctn oThit Ovistousasusgensinne dvaspfigrered Othmpugh

Wh%%}ég E@\é\ﬁ%g?r Rﬁ?@’hu e? (l\'lfe:x)ﬁtulLuQnLthOé)%? 3|°[e§{ %%X:egﬁggodus solution.
Frofrt6S bh Q6HET08 2b nfRAls\iiated (Uptd 10BHI RO AP 00B, USA)
using a three-electrode system Ag/AgC (aq) was used

as reference el ectrode, G assy carbon as wor ki ng

o S o T P M e
ElectldhdAichly aﬂﬂy@é‘r {ce eILfs{r@erlﬁtg (SGJUBH Usn) V\asing: hem]lned-electrode

usi ng Exglta pH nmeter (control Dynam %
cystom, VEBAEELIDG WS 65 36 TERBCEGHSENRS. ab oMY 611 0Py morking
gan S
cteo e R PRl A L FE S BgtS) O S EITT ol roBpetnieciue
foursd Waer+ nasopalt.t iSimdankppic af fice dlosung byluBom o’ifa}onhled@d using

reduction meth s descr.ibed b
Digjegl pij mgter ( LCOH“SEE?&P%“@S S‘&d@ %Hie‘hé’as g"““d&’ b%& Chad A
M rkin. (2001) Photoi nduced conversion of silver
nanospheres to nanoprisns. Science: 294; 1901-1903.
TheBlcom‘ehyatldm offl tovfl Grianier caslpresias wrasuERSt upiaacBegknyin FOC

anal]jfzer 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, J. 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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200-800 nm usi ng Di ode Array spectrophotoneter (Ccean
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en ssi on

[ eci ne
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carbon coated copper grid and image was obtained. The
average size seen in inm was 10-20 nm [figure 2 of
Atomfre ferce onjseaspomsy (AF M m‘ggl]e Aarapie cWip PeEormed wwapvanomcs

w5 0! S0 B\ T R TTEREL st

Israd|eGirfle byl scanh@d ths abetdntha maele)wittSappibe cwag rfmeaalnschnd a
i n non-contact node with a probe of 20 nmradius anq g
resonarsgrfzaqeenayr dlgtfekidy: AFMamagey Wersrpiwiedy@soqresed and analyze

d f )
wul\ﬁ‘]ﬁ’%}igﬁ%l %&%&\j\gﬁs 8Hd1 Be AT ek tlnstQA%TsZ)Lﬁ@i:tw\@" €Fo

|sh Instrunments Ltd. )
spedpes, ITRN, of saimbleofvass plagddeonald - qnhz@m stide &thickon® QG$ ams) and

e o T
125 rﬂ% v@e‘? o%ﬁezvéHnabgéeﬂhltn meiR Pheeinestcam ﬁ&x@ﬁﬁ‘g dfawings

acconpanyi ng draw ngs whic
whxtmﬁseﬁhedhm rds;memsmFMFM glgvobf appxjml afrihesample @drﬁh ’é a two
and 3

two di mensi on ng size analysis
dimgpiona yisme o Se PCRE S A T R T e
ANTI' M CROBI AL ACTIVITY. For the purposes of evaluation

Evi}ﬁe Y N@P%H@ANI‘I@H@R@‘BIM‘A@WW@ qui d suspensi on

ver nano particle suspension produced as above

lute dej onj r e
rort B bt S R LSRG B E D PO
bi ol ogically stabilized silver nano particles was
Ligwid$y8r88°00 be in the range of 1.56 to 6 ppm Cream

based G ntnent:
The silver nano pamcle suspension produced as above was diluted with deionised

water in separate containers in which the concentration of the biologically 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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Liquid paraffin (400m ), was m xed with zinc oxide (25
gnm) and glycerine (25 gm to obtain a honbgenous
worRoosae@E73 Wax (50 gm), special wax (50gnm) and BCEEN206€5/000155
acid ( 11 gnm) were heated in a water bath set at 100 C
snlvetro Aoy Q%g}gge@ H‘%)lévgéj'lﬂrd@u&d”lﬁto Méenla'ssqléldiivl?adrﬁf {thder
xture’was poured’into the wax m xture slowy, and
contﬂmbnsr adrririggo obtasd yhbmog@loua&h@nng@rmtsclﬁnmtammg cream.
Lyophi |l i sed powder of biologically stabilizedsilver
nano particles (5 ng) was introduced into the mass
Gaupd @ty and under continuous stirring to obtain a
honbgenous silver nano particles containing cream
Gauze piece The biologically stabilized silver nano

T L7 aBHEPEDSH BPably PR 5 R 04T et
aboRWérdligpehakd Dottt&ﬁlizealga@;fe ;bd:dahogl cal I y stabilized
silver nano particles was evaluated on the basis of
foll owi ng procedures and tests. M croorgani snms. The

Thegﬁlti?gmo%ﬁalgﬂg xﬁ{a’l o ﬁ'&)g— ﬁ%&ﬁg%&&&%d sil Ve L0 SpatHYIes was

eric seudononas aer ugi nosa ATCC
eval@f2d pn 8al i elf el @biog prads&hiCe6otitestsal nonel | a
typhi muri um ATCC 23564, Kl ebsiella aerogenes ATCC
1950, Proteus vulgaris NCBI 4 157, Staphyl ococcus
MicwlgHﬁlsﬁfEOﬁléﬁﬁlo%P ng BRGiAd YgaifsReld ied Y Be H&B3 Esampdichia

da al bicans [yeast]. Susceptibility testin The
coliA FCGUM T, nivichilaromnys coreginexaabiT6R PRET)Scbmomits "@aTNWC

01 &y St G Sl T R SR e e o gL PP BIRCNIR doco.

ProRus bﬂ@ahﬁN@lﬁlS@Q%pﬁﬁl@&%ﬁw aﬁeumAd‘&lC GAXRR, dcoilfys subtilis
Standards (NCCLS) in ninety six well mcrotitre plates
AT 8633 ninsgCootdailoigqrpbyseH]-. The concentration of
silver in the wells ranged from 1.56- 25 nmg/ m . The | og
phase cell suspensions were diluted with saline and
Sustépaibilit esting) THeeminginuis: inbibiiomecanctntreioni (MIED 1o piologically
concentratl on of ‘1 crotit

syl 5D Q81 1<S3 e B SR EEorat v1% g Py Fh R -ine
to Q%xﬁ(ﬂ%gdﬁfoﬂ%h tt?efmﬁ{onaﬂc&nmﬂ?& foP WiBitcal DRSRAD Fyas thfdhrds

ver inhibiting gromh was recorded as the
(NGﬁ[rS)nmnmlnntlyl sbxt\wly nooretignt plates eanteivig) 206Ghe Metibgth - The
m.wel |.s

CO“F%&HP%P@ (‘3116?’{ 1,\%_‘%% \% lsVrIang{xe Sfe %1%310%95 \é\fg%%]? Phe log phase cell
suspenGidRatRde fcmuteZi"w\htht ﬁlxﬂ@teﬁlﬂmnﬁallhtb@ in the wells to give a final

inoculum concentration of 1 x 10° CFU/ml. The microtitre plates were incubated at

o

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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m ni mum si |l ver concentration that is bactericidal
(MBC). The results are seen in figure 4 [Table 1] of

w0 b@saemoesrpanyi ng drawi ngs. The results show tbket/md0@/000155
val ues for gram positive and gram negative bacteria

Mldé?eg%? {hmey%g?tlls 51% Sa‘ﬁgm arllizthgq\'?fB@f 15\?\%(9 lwﬁ’lgdhc?f{olv% that in the

ver articles , e MBC val ues
seledte@cb@taeanhde 12 ilgmﬁearﬁ aptom @f thbiyedsogi cal |y
stabilized silver nano particles . TheM C val ue for
the yeast is 12.5 ppmand the MBC is 50 which shows
Effeef'8f n \Rr&lmnggéﬁﬁﬁ e lﬁ@lﬁgﬁﬂﬁf SiabAied RAVE hSnd Particles . The
SI gnl I cant ion on the yeast. Effect of
neutreiztitial iof ithng aatg\etyt gf brOngl@ﬂ”agSt@tallZG)d silvgbinang gurtigi¢sy By the
presps e B ST RS PSRy MBS Wik el

MHB! §9eNER MirpsKr bie aktboNMMIEBSWEd @mpﬁhhaftecdw&ndms@dhﬁﬂmm
thi ogl ycol ate was tested in MHB. For this_purpose one
conesatragnsiiimenas athuppn é%éné%d 1o Rlopg vath B8 é? ?@h‘tm chloride,

n t0 OR %0
in aPRCD 0o B Cin BTt Ay b 9o adifes 318081 by
Furgdd @&/ 1%94 ) dihe M ichivagistenliatdaswiscragdatioss sugg est ed by
Furr et al (1994). The M C was determ ned as descri bed
above. It was found that the M C val ues renui ned
It wd§! %’lﬁﬂgﬁﬁ thd Mifte RILES R8I uhdandhPMehERdseAREsE the above
neutral 1 zing agents. Tinme-kill Kkinetics. The bacteri al
merntichtdin@sralieing agerdeul at ed (final cell density of 1x1 05
CFUM) in 2 mM M broth supplenented with appropriate
anmounts of biologically stabilized silver nano

TinR2kH Kingacd dhe BROSAMTuRhied WegOInbesIRRATing ckh dbBGyfadrix10’
the respective cultures). After exposure to

CFling) argEcml Wévrcabuswpnlé@xegﬁed veth pppseprie amepats ofbiologically
ed tine int ls n
s ohE b ME B b aden e p R R Yo e
respBv Pt afuest). OAlftMHe)@@aIre pb atodi%lca'ﬂlyestetbmlﬁmd s‘vlwalbﬂl@ocpﬁumles at
| at es at

(TVO). was determ ned a t rl 8bat 61 th d,
spegfodtimsinteavals () ¢, 38x P ﬁtg $s 8&‘ G W FBurves
seu%l;fppld lﬁ@he%c% 1k éF d 64 fMHSag’é@ Mt &0 MHe el Qﬁ’alﬂé’ cBlgt {TV@) was

Umnm versus tine. These kill curves are
detarhmm afterf irgubatiflg dfe platesagtc dRBardyl 24 bir Al ﬁg@erlm'@rts were

h d
perfiamtd Sosanat PR Aty S8 SR bt A S of
CF UanEvé}Eusztnﬁe Thee dalt @ubied ﬁﬁésﬁlﬁ)v&rhﬂi fipine! oof ¢isd hc}Companymg

stabilized
drawmgs

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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silver nano particles effectively inhibit the growh
of Gram negative and G npositive bacteria including
wordosit2adraig resi stant strain of Pseudonbnas aePCDiNRO6#100155
Post biologically stabilized silver nano particles
partl%r es%}\/ed %Scto fblsV ﬁ%h@%&?eﬂ%éﬁt 'ﬁﬂee%sgglgs?&k W &BH#&&‘H’ at
us a spec rohotome Ic net refly, all th
' 300@)&gt fer Ilalmﬁt rad nBe (palRhs Gl majhedeseerak pwedmth) phﬁlmcal
of biologically é% |I|zed si.l ver_. nano

saling tgtrergqmnydgﬁcleap Bparég(%’g%las (Ef)l%r?yocfdgla \g?r’asgken at tlme

zero f(ﬁE,L)l 80 itk §EmBRNOBArEibIGhREIF SYMAGZAS sHOSH hahdpattitles
experi ment The suspensions were centrifuged at

(Nnaa,QlO@ Tge € dturd peligthwergridern :mgpg@pd &t MRl aed gepse @f the culture
t ' t
L e S

incub@6@ it B7°C i Wigh Zeitatidn Mﬂﬁ)Oﬁdvaafmﬁfsufedl’ﬁwalevefy 1h. Post
bi ol ogically stabilized silv

nanopar es (.. _
biolpgiarbisstplubizgd silvEn8arq PatplEs silpetcrs e S B
the ithe guﬁy it gé%% %fork:h Cé&'afe“fn@re\ﬁ@es iR g edr bl(ﬂoglcally

periodically neas rerrents at 660 nm All
stabmtleﬂ gl es naed Iaartmkeslbea@estdaind&?i@cpmstdwtea@uﬂtata on and the
O D was neasured after every I h. Post biologically

stabilized silver nano particles effect was cal cul ated
Calgidationeofdhd pest Bidegir b HaeHe Y qigre 8674 e4eai ni ng
one | og scal e |ncrease in the CFU of biologically

b||| silver o par l,.es
Onr bt abe Bl PARRARL e B RAERP Bl Al and expose
cultBie8vagé s@dctrgpisdtadiiricaipd nonltved, foanmﬂgastepscms oefriaelcaut @)
Once N, nt and Nnanosiiver were de%ern1ned and. t he
Ploginguh Seyni-logariibane paperanidthe spedepheiontetfiegrandh gurves of the

conl?fglea%r g)ng{p%g%%)chgﬁlleg Yre Egnhﬁé %gtlcafl Qb QN (B9D PAIERS tHABL &is

on-s l'ogafithm c paper,
andOlimé hﬁ)ngptﬁe trqdh omtstmila”nl;z tlger Hust mepomgds reddingef P ¢aml be

and post-e sure cultures, . r t
kehoe] O COMEYN SHBHG A 5 51 Skt [T af Bhgtene O ()
Detérgﬂﬁ%t?on%ﬁh@ drdnont fife ft' ) £8dm IFRRbpEtemetrRadb W @lrvés. Bii)

e taken"for the control culture at 4 or 5h after
Thet dagculationiofibad¢temedalmftectQy): (ii) Determination of the
generation tinme ( g) from spectrophotonetric growh
curves, (iii) The calcul ation of bactericidal effect
r =(¥ijic/NomosiveN i ni ¢ ' N nanosiiver (iv)Q& aphical
determ nation of the tinme separation of the

(iv)%ﬂ?qql%a(l) %@%&9[}%{1&5 Of WOUB s‘é#’afr%(tﬁﬁi of the @?e&%ﬁbf&netrlc growth
ost - exposur e cul ture Sep

cur(&al afuhatdnol mﬁ]tdrb end the post-exposure culture (¢sp). (V) Calculatlon of the

post biologically stabilized silver nano particles effect was done according to the

following formula:
Post biologically stabilized silver nano particles effect = fsep- fexpo - tg log v/ log 2

where fy, is the separation time of the spectrophotometric growth curves of the
control culture and the post-exposure culture; fexpo 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 (Nai) to match the initial count (Ninic), r 1S bactericidal effect and ¢, is
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post biologically stabilized silver nano particles

effect was done according to the follow ng formul a:
w@omt/11e3 ogi cal |y stabilized silver nano partPCI/@8005000155
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i .o,f: Jaéﬁ%(ﬁﬁ@%eﬂf 1ftt1'IbeFIE'1 Qv%s of (&g, %d L ghisldnasic iflthe FrCGvies? 0.

. ed as follows: MC of the drug tested in
conbi nati on/ M C of the drug tested al one. The

R LR UL U S SO ELS e

actiol Q)'f fbfo%%@ﬁlly' sftaﬂlhfedFslll%r NS partieldd Wés Zy&rglﬁﬁtdwaﬁ cefotaxime
antagonisti¢ if the FICI was >2.0. The nean F

c
andv adepbalosporiai neadtidly | Hygetgisicc os eceptaziding @wpg kindifferent to

i ndi ca
gentamlcf:n, tp%glchﬂn andhamplcllhn. 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 simultaneously. The gauze
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action of biologically stabilized silver nano

particles was synergistic wth cefotaxine and
wee@bsabasporin, partially synergistic wth ceppewriniong000155

and indifferent to gentamcin, penicillin and

plecéggaco ré)dlt il Ptemmgn\&ﬁqu hed a@@ka&QH' hfiaiekh %‘éubm% sSERR7°C.

mycin and vanconyc
ViatAlityi ofitles abivads \aastdh\tclteyl amﬂ hbandlaogm oaérvyl <sft4albfdr i24dd For this,

silver nano partlcl Gapz ece. pi eces
2 BABF Ricge WY TRNES aRlpG B dd hsr e Be SR PEGuSRTSigh s
seridlly?i Q@ LAl Mat%@l %Q'du‘tr?e%@ adrl pYRE. TRNPV 0akds] dete@Mined after 24 h
suspensi on or by appl yi ng an oi nt ment contai ni ng
mcubatojma;ﬁdaﬂ? ] SAx yasbie] expedmshisveare parried pat atieatersagtn thme for
ano partlcles concentration of 4 MC

bothrtéq,atngagéggfl r\)/legablEﬁ Pii¥%s) and inoculated with 105

cells. Controls with sterile physiological saline were
run simultaneously. The g auzepleces were put in
Theslogro nempet pi cigahens APRPVREPt PR 829huRiPE| ?ﬁ gguze piece was

calchﬁ&ldb goéll %g! ﬁ%allgl?ggper\élaﬁ’é lbdey chfo]pg/ hﬁ?]scgéshmeﬁsw%? zZero

an 1 nterval or 24 h.
colotnhlsSWera dgruzd). riﬁlﬁaesu/kﬂsare dopvted as phaaoddg valdd verbus reactxon

. sa vor the Su on. was serially
tlmed‘lnl ﬁap? Iili‘e ﬁ&‘i%@ﬁtegéfé%"?mﬁ? ate. The TVC was
determ ned after 24 h incubation at 370C. Six parall el

experinments were carried out at each reaction tinme for
Thebueshlts obtined shwovedo ttat dhe g eeplitsd efor THEY % ogrectinnie the

ni SNs_r.ecover fromeach type of gauze piece
p"pb\;ﬁgo‘&gﬁ@ﬁﬂOégaéﬁsr?%wa%g "six parallel experinments (one

col ony was assuned when zero col oni es were detected).
The results are depicted as nean LoH value ver sus
In pigegceybtoxirie fepting. nghééaWAeukm"%rf& 787%fK3¢fe hepatocellular

carct%?(f'oc %T.Bg'lpl If3d }QE% nongg ASESSL% We@%ﬁﬂ@%ﬁgﬂfm in

ne reqU|red uctlon in the popul ation
DulBéccbB;SﬁiodhlﬁgarﬁagYESmMSHB([bMEM S/lgmlaﬂUSAll oipplentintegd with 10%
testing., Human ] eukem c cell |ine K56

feoh eyt GBI (AT ¥ ROMENEGRI PRGN HRPED Aitiqsrgimycari

0 t h¥d s Paned svnchyhbespRes.
(Pexfxéxt%rpf nggrc‘agg{*g%ﬁlé&?%sn"&%k/ﬂéﬁﬁ %Sn %ma USA) suppI@gﬁent eder

with 10%fetal calf serumand 1% of conmer ci al
The%r:cg'ﬁaar %tgli&')oer%f%ulo? %%bb%%rétlﬁgg h rﬂ{ecl e ct1 P@gg%{a?lﬁ/ sa/ngl&slzed
silvECh#HoTPRASIRINGT Rabiilhe@ WRHTRB &I QEC-eYlj‘r)eelhct&f cliemitally synthemzed

preparations nanmely electro chemcally synthesi zblol call
silver nano particles stabilized with poly vinyl pyrrolidone (EC-PVP), ogically
stabilized silver nano particles (Chem-Bio) and silver nitrate (AgNO3), 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 ihcubation, 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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silver nano particles stabilized with glycerol

(ECGQy), electro chemcally synthesized silver nano
w@aoositedies stabilized with poly vinyl pyrroli dBeBIN2005/000155

(EC-PVP), biologically stabilized silver nano

il Chem Bi : e
oo BRRAERTERHBTLE ProBlh L AT b gh LN R s i
Biot&dhOMStrihERe £alsh nnt.MER plstbngexTstaasday 6RD o Roehw provide
Mol ecul ar Bi ochemicals, Germany). Briefly, crotiter. .
corrgstign digr ebwriasice Iy et £l g RegoEmed i Sepficalsy Wi
apprgﬁi?}tév\gantfogi %}tﬂﬁﬂ%h%’r &B? g?&ltigé. cell/m. The cells were

0 erate r 24 h at 37C, 5% CO2. After
i ncubati on, the supernatant medi umwas carefully

rempved and sterile ., M | ement.ed. wi t h, nanq Sjinl v,
The 5ol R @ OFRHGs BOKS i e Sl T arel aand 10 $Flhe
accowahﬁg%dymg ted for 48 h at 370C in 5% CO2

p

atnosphere. After incubation 50m of XTT reagent was
It isatihelgt seen Bat hiokedital laraipbplizedesdlvareranoi preiides @g nen tgyig,to all

%2 at.nosphere for 4 h. devel 0
the Peoael SACOR s seuSan it U RPPL REICHdR o
cherh RAGE EbilTEMBE fver Bt RaticlbNsd wellrensibler aitradbdle highlyTégotoxic
pl ates were scanned at 690 nm so as to provide
evergrreoneiroigtippef 33 ePMance by cell's. XTT assay was
performed in 6 replicates with appropriate controls
w t hout silver nano particles. The results obtained
Thuarie b @sperimeithgort dbhesn ascadawmei with itiariegersiong baregigaly
of the acconpanying drawings . It is clearly seen that.
stabyizefl gigfiverapaie BR Eﬁe?iaiee ‘g{‘]‘ll t\?e}i’avﬁa%bmﬁgrsﬁe%tlﬂ}e/@ zgp{]émhccr)(ﬁblal
X m) FeRr, iR thif @apRniTedhidaitiadons
Effe%t??ﬁltﬁ% g%%g%tﬁﬁ%agg{lgﬁé%:ﬁgﬂso be seen t_hatlcgghem cally
the Bibhlgidally stbgizkd ellvenanw prati¢letd@BotaRoWaN VILESCYPIPYIEHY -
nitrate are highly cytotoxic even at a concentration
of 3.12 ppm Thus in the experinentation done in
Theaq{félb?i_@ﬁl%e Whilzddhissivenvienbi easticles okdegiidad | fere could have
stabiTized silver nano particles are found to have a .
appbeatimds pthettraatmenitol pay wpRRds. F R8PS Mplgr for various medical
concentratiQ g PR t [ [ g
v TRheht 1 AeTE Bl prbRs bRl FBbet  Salsd SypRRosnd
ortHdPEc Bavitésc ltesotlenddital spydivationswioulddbeciptvortendndi aiypurifigation
bi ol ogically stabilized silver nano particles
sysi@@scri bed here could have applications in the
treatnment of burn wounds, as coating material for

various, nedi cal | 1810850 GAIREIHRE SvithNBRTihvention can
The biplpgially S gi?\)éelr glglzoegﬁgggt edsutures and
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

16



ort hopedi ¢ devices. Its non-nedical applications could

be in water and air purification systens. The
whr@sogiical |y stabilized silver nano particl eSPCTIN2005/000155

accordance with this invention can be enpl oyed as a

| Lhiotieqfq [ e

appIREPTLE 8 SRR RREABNER (g (BL YR RS CRER T Ryt may be
suctbhopaigilgedls,yalathaby inezelqsificsd @asasaamd qlerthiabdges ca'ebpnbelated

useful i.n the treatnment of Anthrax, Athlete's Foot,
compgyilds as 8Xerdi da, Cerebro spi nal nenlngitis, Colitis,

Cystitis, Dernatitis Di pht heria, D plococcus, E

€ C it

R R e
mod\{ﬁzrrtgsagempwpmsgcdlhuﬂrg;in paljmetsi cirbgiotsadtdyopsioablly presatvatives,

Pllver nano ggrtlc may betnade into, . adiusting  agents
bufferjag, o A&EGn/ STPOLS o Wg’lgeiaﬁe? fle OF oAy ing Aqusting  agents,
hydfehibbhEshdWBlaoiligBidiht so®lenisnj ection asapplicable to

the sterile preparation and any other non-aqueous

co-solvents may be such as pol yglycols, alcohols,
Thei rm:r:tpién’tsquéfi e gfaseslatons omher ihcdidege pobysoate, r @BI@DB@IS

CO s, ik The r.excipients.m
hydGohaPrnEeY! SHifisnorets PR PES. AR FRUBR Gy el it
citri@Ogbidsy i 'ﬁﬂgslﬁﬁ%@t ScetVeX SSonzFBloLMAIS | &Jtﬂ@{e}’lg&gﬁytoluene (BHT),

carbopol s and optional |y preservatives ferin
butyrgedthydraxamoisers 43FAt Efgolagenh sasoglyewsHl, cwlxﬁtbb@ene glycols,

pro%yg%r\l“ylzfg yggls.r%eglttg’l mé(rgj el %Sg\ﬁ a@nglt ngiwabﬁwrbg& RR4 NSthers,

exciprentsin
hydideaibedemap bk ¥eanslabeandlgrang pdiess, ﬂhycﬁtamoypr opy!| rret hyl
cel lul ose, petrol actum base, waxes, sodium chloride,
mannitol, citric acids, phosphates, acetates
Theb &rrmplagions ohay sontsy roft YRy dFendy teaTdieRte OSETYrops, solutions,

b d
01nta}%§}§se?}e§ms I]X?J; 8%&1%? ngpééh"% forQiré(s%&:ﬁ' of o $nfections.

I"'ene"gl'ycol's, propylrene glycols
sorbi tol, |nert gases such as nitrogen, hydrogen and

Theoskl'ﬂda fo?mu'lBﬂ?oh@ GldsBaRGantBYt dxerfilnpphtatiopubanelisfectaddrea may
hers, flurocarbons. The fornul ati ons _nmay conprise of

alsceyfelt@in c;plger Sefaergrs@p qctiveo Ferefigps sudiopsyrubgadents ﬂ;ﬁt B#t be at
163538 mi?,ctffdo #r QI r}ﬁen?ipoq r$%tlﬂ§1r saBgﬁF@r ALhR ok Q[apé?iﬁﬁﬁs' ngs of

tions. e’ sai Vat | ons ose neant
for external application to the infected area may al so

cont ai n ot her synergl%tlc ac}lve |n9red|ené§.s%ph as
Thip gpiutiae iakmeswith ke Hsﬁx, Bgmgtso vents or compressed 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.
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| east one selected fromnmenthol, nethyl salicylate,
oleumlini, capsaicin. This solution along with the
wo oa0shei173 ng sol vents or conpressed |iquefi ed PEAFBR0GT000155
hydr ocar bons or conbi nati ons of any two nmay be pl aced
: . e . 1 . -
he il G RHANGPRaT XEOED BpHS BP (SRR TRES O yithou
presévativasst dhe  dioki aived Thartwlest nentthe aforbrilgsioppareddpy better
: usin%.the sol ut | on/ suspensi on of the biologically
bioayaijghility 8¢ 2RIIREN- 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
sui tabl e concentration so as to obtain the desire
vi scosity as per the requirenent of the
formul ati on. The external fornulation may al so be
prepared by using natural ingredients wthout
preservatives. The fine sized particles in the
formul ati on provide better bioavailability and
absorption.Cains [1] A non cytotoxic antimcrobia
formul ati on conprising a) biologically stabilized
silver nano particles in the size range of 1 to 100 nm
; and b) a carrier in which the concentration of the
said biologically stabilized silver nano particles is
in the range of 1 to 6 ppm [2] An anti microbia
fornmulation as clained in claim1, in which the silver
nano particles are stabilized biologically wth an
aqueous solution of macerated plant tissue cells . [3]
An anti mcrobial fornmulation as clainmed in claim 2,
in which the aqueous solution is diluted in deionised
water to ten folds. [4] An anti mcrobial formulation
as clainmed in claim2, in which the plant tissue is at
| east one plant tissue selected froma group of plant
ti ssues which include | eaves, roots, stens, flowers
and fruits of the following plants Alfa alfa,
Babul (Acaci a arabi ca), Cori ander ( Cori andrum sativum,
East | ndi an Rosebay(Ervatam a coronaria), Hog
weed( Boer havi a diffusa), |Indian Barberry(Berberris
aristata),
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Mar i gol d( Cal endul a of ficinals), Parsl ey(Petroselinum
sativum, Rough Chaff (Achyrant hes aspera), Tenner's

w@aesiia(iCassi a auricul ata), Lavender, Baher a( Tee™iNeabi/@0155
bel erica), Fennel (Fennicul um vul gare),

ClalH%r setail (Equi setum arvense), Raspberry(Rubus i daeus),
APoe ver a( Al oe barbadenesis), Col den seal (Hydrastis
canadensis), Grlic(A liumsativum, Echinacea spp.,
Eyebri ght (Euphrasis officinalis), Bael Fruit(Aegle

[ meﬁ%yﬁﬁ)&qc BltaHeRbhl Waafiatioacppengum ami ), ) BI tter

Chanom | e(Matricaria chanom || a), ove(Syzygi u

ar ot biolagjcallgistapilizedisHysromno prfticddsrialthy sizewspnge of 110 100
Basi | (OC| mJ{j*n sanctum), Indian Acal ypha(Acal ypha
i ndi ca ura(Datura innoxia), Mnt(Mntha spp.),
Bet &) b eanes if Riiiel tietbeentaiion) of Bl aidlblcdodiCalyenshilized
officinalis LINN), Chick weed Tr| chobasi s
| ychni $B%F D#O RAstelpbsnn (}l?délﬂ%%f QG RAR, Li nn), Acasia
arabica,dive (Oea europea L.), WId daisy, Cunmin
seeds (Cum num cym num, Curry |eaves (Mirraya

2}< dangit)) midobbikl {ohmetahiomagciarmed eénslajm|lndn avhichatHeosatver nano

util oni.ndi cu mar.gos Azadi rachta.i nd
B (SR AR LR 0 SRR, Pl Aldgieerated plan
nskﬁbdde%'.s) Turnmeric (Curcuma longa), Wnter cherry
(Wthania sommifera), Zizyphus (Zi zyphus jujuba),
Punpki n (Cucurbita pepo, Cucurbita nmaxi ma), Basswood

T Al
[3%15:%?% e}?nier Ibllag@%{%uétxo el;is lagr?e’:cg}lﬁ Igl%}afﬁ (ZZ?}F] ?@géﬁ the aqueous

soh@i@ha@@)utédfﬁfd&&nse@hdaﬁér t() t@ﬁf@MCUS Canadensi s), Betony
(Stachys officinalis), Black berry(Eugenia janbol ana),
Cal endul a (Cal endul a officinalis LINN) Chanom | e
(Matricaria chamom |1 a), dub noss ((Lycopodi um sel ago
[4] An aotiaviatobigl forDanateini asrclz(lfﬁad axeleium? ofhfwintindlearignt tissue is at

Echi ni cea. ( Echi.nac angustifo Eucal yptus
leas g a%tttfgwgﬁ%%?cg?ff i S B i alBi Tretude teaves
100@@@%‘%”%‘10‘@\)&3 Bhe M@k of (ROTBINAYing PR WIfAINIfa, Babul(Acacia
officinale), Cowslip (Prinula veris (L)), European

aratseamcar@n@@ﬁmrmkiwneur spaaw), EHRYpedndigr véﬁqﬁelzaw@%ﬁ@la
of f.i c nall we u k
corhapp bR MBS B rushl SFUEP C HS SRR, arivice

aricina

Mafi B4 (T n@rdua anguﬁﬁmﬁﬂi)u&)sley@d:tmsemwm um csapablm) Papagxaugh
Carlca Ea aya), Peach tree( Pru(g iDerslcal ﬁ/ d

ChaffAshwyanthes ol 38PCTp) | NAEYREr P’ea???‘aé Eriias Ay ata), ' Favender,

Bah(eﬂ?;flanﬁhélW@@fdas,acfee%)]el(Fenmculum vulgare), Horsetail(Equisetum

arvense), Raspberry(Rubus idaeus), Aloe vera(Aloe barbadenesis), Golden
seal(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 1.), Wild daisy, Cumin seeds (Cuminum cyminum),

Curry leaves (Murraya koengi), Dill (Anethum graveolens), Indian mallow (Abutilon
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[5] An anti mcrobial fornmulation as clainmed in claim
1 or 2, in which the carrier is a cream gel,
worovsmEnt3 |iquid, suspension, aerosol spray, PEIR005/000155
fi brous wad, nmenbrane, film tape, plaster. [6] A
._.method_of i ng an _ant i m cgobi f I T ind
md‘%’t’é’&)orra?rﬁase{rgk%@ragﬁt@ gy n}fef\ga?g@% i %ﬁ(}:{}lgalt ﬁfg&lca chon
(tamaﬂﬁdmdeﬁdtchg) steRgerel @urdumkd nnga)aWiner shkegt éwlthama
froma gof carriers whi h mclu% ream gled bit
sommnntﬁewé,n 1Z>1p quu(alzmlwpewgwn 39 PERuzE A

max1m%\/ ass on&} (@ﬂ?rﬁn&bc)aﬁ%mweétaﬂgg (Rc@ﬁts%alarﬁﬁiﬁe Arflar@nth

nner an_aqueous di spersion
(An@fanlﬂu@l oginasa), mmtaab(Annmad Moters), Amagricaparelde| és Sppbucus
the size ran

conioet £ 1005 Shit’ SISl RSB P e

Cal&Rllal &FaldRiulL bm@mhgnpwbo ChaiBinfile X(I\MtrlMHaC Bhdofi@milla),Club
concentration of the biological lé/qft abilized silver

moss af(bypaotivh eselagan @esclbtéftt\mbn Dengelion §parerauma ofEERalgm),
t b
Echic g TP REATER RS 2 U REb BB TERIdGR sca

(Hyﬁiagdxsomagadiérmsﬂ abig woeg Sbhfey (Symphgiuni @lfﬁsnals) n@aieslip
by the steps of a) dlssolwngasalt of Sil in
(Prigadae venavi- cﬁm‘d%ftapvﬁ“jﬁl? &3YIEHE e HEORE o gfoé’ﬁ%hé’efvém

bt ai f
(Ve?beng Iopﬁc‘cilneﬁgk Psgn\bgeéd\é\?bgégletep8%&?%&%@5%@%&%3%9 L1§h)| M&rch

(Lafx épivind)g [amgweﬁtf(PﬁlrhthrmrledlnglaﬁméaﬂwQ $ylion (/tghurofcepa), Papaya
bi ol ogi cal tissue extract;.c) ng the a
(Calgh BRI 8355 B AT 08 PHETLE) FAHY REofhat oS of JEENG, Pearty

ARadtlidma2@ritaed)yor m a sol uti on having an open
eveflﬁs‘i’ J( ot ent ?%l rlbetv)veen + 0.2 and +0.2 volt and a pH

betvveen 5.5 to 7.5 and tot al organic carbon content at

I t. 7,500
(51 é&a%)[t i rBH: %leigr}hlélﬁg 650% a zfgi: F% atlJﬁel g’lai 90 3HHEPHR carrier is a

|on at’a tenperature
crefIft VREN o2fimend B&uide BuSRSsIOR) Siettsol espradynogaizat ifibgows wad,
m nut e quantlty of the Silver salt solution in the
mewdiage Ao daps, plaster.

(6] A method of making an antimicrobial formulation according to any one of the
preceding claims, ‘which includes the steps of
a) making a carrier selected from a group of carriers which includes
cream, gel, ointment, liquid, 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 homogenéus matrix in which the concentration of the

biologically stabilized silver nano particles ranges between 1 to6

ppm.
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extract solution under continuous agitation such that
the final concentration of the netal ion in the

WO e@stizam m xture is in the range of 50 to 300P@PMY2065000155
continuing the agitation for a period of 30 minutes to

o/(ll OItI?jOa(i og\aglall(m alnuar;[n]t El?‘gSﬁapr}gllutdtl%HSdS’Clél Cgtﬂi Q‘:'lepm% in

Hensiono ver nano partic 9)
whlcﬁxetﬂaraqtld:dhg didpersi@nof pialdgicalle stabil o GdVdrmadalpartlcles is made
by thseus?e%esrg?l on by a known process such as centrifugation.

a) dissolving a salt of Silver in water having conductivity less than 3 micro
siemens to obtain a solution in which the concentration of Silver ions is in
the range of 20, 000 to 50 000 ppm,

b) preparing a fresh filtered aqueous solution of biological tissue extract;

¢) diluting the aqueous solution with deionized water in the ratio ranging
from 1:5 to 1: 50 to form a solution having an open circuit potential
between + 0.2 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;

¢) 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) separating the nano particles from colloidal suspension by a known

process such as centrifugation.
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