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invention relates to nano subm cronic particles and

particularly, it relates to a stabilizing solution for

subm cronic particles, nethods for nmaking these

stabilizing solutions and net hods of stabilizing
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characteristics (e.g., faster sintering kinetics, super-plastic forming).

Physicist Richard Feynman first described the possibility of molecular engineering. In 1959 Feynman
gave a lecture at the California Institute of Technology called "There's Plenty of Room at the Bottom"
where he observed that the principles of physics do not deny the possibility of manipulating things

atom by atom. He suggested using small machines to make even tinier machines, and so on down to
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even tinier machines, and so on down tothe atomc
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PHYSICAL methods include Electron beam  lithography, Scanning probe method, Soft lithography,

Microcontact printing, Micromoulding.

In Electron Beam Lithography, an electron beam scans the surface of a semiconductor containing a

buried layer of quantum well material. The resist gets removed where the beam has drawn a pattern.
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(a) forming a dispersion in an aqueous or polar solvent, the dispersion including unpolymerized

lipid vesicles, the unpolymerized lipid vesicles each comprising at least one lipid bilayer, the
lipid bilayer including a negatively charged lipid that has an anionic binding group, and the

lipid vesicles having catalytic first metal ions bound thereto by ionic bonding,
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US Patent no 5,698,483 A process for producing nano size powders comprising the steps of mixing an
aqueous continuous phase comprising at least one metal cation salt with a hydrophilic organic
polymeric disperse phase, forming a metal cation salt/polymer gel, and heat treating the gel at a
temperature sufficient to drive off water and organics within the gel, leaving as a residue a nanometer

particle-size powder.
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of pm%grg; arbsa O\gﬁv:ﬂzr H ‘@R?te% Pgﬁ%ﬂ&g&l yr%l;rﬁsttoahégef ft%]llz?ngsorpcggpmg agents
used $it @B fannZ)&Eﬁolfohﬁd tiCdhe@icalk Posk ﬂ’l&aﬁﬂo@sc&hﬁ $1le1f ster}m kiklegintthefinal stabilized

prodléc% 8rb1f1 |t}}ezpé?o gﬁ)lflmﬁ% gihs éﬁa&gﬁﬁg lﬂsﬁ%‘f c 3r n ?[le tpﬁocass of stal%1hzat10n

manuf act ure of nanopartlcles i nvol ve controlllng

1y51calya§1d ahemlléa metbéc?s nt[) e 1n%§&f£%+rg pr%n!éﬁ%c[e? ﬁ}c{/hllvg Qontrolll 1g crystallite size

by rastnsmag) rtliel ltegctlolﬁ en\m@mpcl@d Ubtwerandprioblerag hicey \wn@ general mstablllty of the
Sper f [
prod{@? qgtfjl flfev;’ g g{)cl)ﬁ(sdéslpg@? ﬁtgée n’gtge %%3@1@109 f %Q&Opaﬂfﬁers u§1!1aﬂ§ display very
mtenswdm ém:fe plabB e jetanatee abgipEpn, edish b ‘J&tattmblwt@alep@lem@ oscillation
of coﬁ@tllclcl @1?&1&0‘(1%11@ %ﬁhéeld @_‘y bR @ré@énc@ ongl léféwr(gﬁhgﬁéti%%fdo ns,
I nduced by the presence of an el ectronagnetic fleld
O her problem areas in the above nentioned nethods are

Othe} rBrcﬁB?Jn'in AdaStini Mutdoevt @fentRRed ingdiRes abd ﬁlié’l'ﬁﬁho Gi‘étr@gﬁbn of partlcles
n. during and af

stallinity, particl | oner ati
morpé%m@.cgysfaﬂﬂ% @ﬁf&ﬂaﬁgé’gﬁn%a%wfl Aeds aﬁi’#ﬁl S ?‘B‘r??lfafﬂé‘on of these
pama@sa@dnamtgleammo particles are extrenely reactive as the
coordi nati on of surface atons in nano particle is
i nconpl ete, and can |lead to particle aggloneration to
NandVipitities @ret @dtrﬁnlnel& utdcaiee aokhei dvbelifatiod af sefees gyonaf int ka@o particle is

em Th grcome vating t he
mco%élth %18 e%d g ) p&%}sc?e V\ﬁtggﬁ)mer don o, 10 m1nm~}{zeptat Issu.r ace orQnterI?amal energy of
the system. This problem is overcome by passivating the bare surface atoms with protecting groups.
Capping or passivating the particle not only prevents agglomeration, it also protects the particles from
its surrounding environment, and provides electronic stabilization to the surface. The capping agent

usually takes the form of a Lewis base compound covalently bound to surface metal atoms.



Cappi ng or passivating the particle not only prevents
aggl oneration, it also protects the particles fromits
wa@arosoerds ng envi ronment, and provi des el ect r oP€T/IN2005/000153

stabilization to the surface. The cappi ng agent

usual ly takes the formof a Lewi s base conpound

coval ently bound to surface netal atons.Chen ca

t echni ques have therefore been devel oped to passivate

or stabilize these nano particles. It is desirable

that nano particles are protected fromthe environnent

Chenpjepl teghridust p3ve therafessaesn develprechio RPIVEIR AT Tiabikire ipeigpago particles. Tt is

desxrwl@tﬁﬁrnﬁlhcﬁéhmdiés al{)bﬁ?ot@@@lrfr(ﬁmm%nvﬁrbﬂﬁeli b& asd Fift ,ailowed to maintain their
stabl |1t t1es m

mtrmﬁxﬁy&p&i‘lg?s? %E}Fs i{eﬁlég@WHﬁﬁth%w? & PP olﬂgvggtgifty & roperties (chemical and
physid@penae s agopittit| bchasp &ting idedehdenaf ont thesgati@par @ttheqsteparation method
d nethodtfnd.Fx erimental conditions. The stabilizing of
and eXPRAITCARL PEFUE i n a sub micronic regime requires an
agent that can bind to the cluster surface and thereby
The s b 1zm§ llla{ngd %I%E oél\{tnlgt st rm%ﬁ%ic‘%ﬁ%@ }:elg? (ks gti aéegtethét lcédlsiglﬁ to g{e cluster
es I n preve
surfaa'dwquuiwrplbyesrtcomtetllhd) growtiy of a&lplrtemeoru s‘ethefc Lates et dlemte tphaitles into
largeﬁﬁa‘tt?cl%%s ?\Ze%lgg F[Lr?g ﬁlo prlJegt{ 1?%[0 elii\%gjae%] th€ Iué'ést}f % KGlvent thatbacts ai]a stabilizer
of thg §e1aid>fclti§1@tSy Rardetomeiptddaana rregiclgh gan elts'ca b¢ |rriaée by ﬂad@e cpftpglymeric
surfa@tar(t? Qﬁg 'sﬁﬂillge‘?sc%cgl@@% 4 Radof gés@ngﬁtoepr@cltmd{eka VRt RdeAd]- The polymer

p yner attaches to the surface of grovving
atacks s e d ahat 6F ersingAjustpsend githsy b piads o repdision prevents

furthErC RS U e eNA0t Sludtéts.t BBhmEKIPWiBd Odhedlt®l BABIAZers include sodium
clusters. Comonly used chemical stabilizers include

polyRhahaFPANANIFSEHISEN 25rhioRiFS-oni ¢ agents such as
thiolates. Mst capping reactions i nvol ve additiona

steps and. the I.n ent s ener a to
MosE BRGSOl S DA BRe bR FRET R e Supsiosances
to prOV|de a stabilizing sol ution that successfully
It is %1} okpeﬁzéoﬁ tﬁ;f(a Ipv:lseé% ig]lvenslﬁb r{? s \thlﬁ? eg st%bﬁ qn Ch uttor(l: i’f}g} l%ﬁ(% sesﬁ‘ily ERains the
intrisegthgsiqhatd dkmpanpbeectiss ©F the Amidtitheaf SLdvb]lcemtlc afd nalticglarly nano scale
pmﬁdarﬁﬁ&h%g is to provide an inexpensive and
ronnental friendly process for nanufacturing a
stab|I|Z|ng solution and to an efficient and 'green'
Anotﬁgr%%ﬁgtc'offﬂ% 1ntvgﬁ10§tisatg'plrdv¥de@g 11%& &Hpﬂlﬁre‘f‘lm &n‘n@@tﬁlt frigno%splocess for
ccording t IS 1nvention there ore there is
manyfpcgying ecstabilizing seiutioonnd tpalr effielbns agd AR 2rasess ol e isthilizing of
Sum&@g@gbﬁﬁ@& an aqueous extract of macerated bi ol ogi cal
I's having pH of 5.5 to 7.5, open circuit potentia
betmeen +0.02 to +0.2 volt, tenperature between 20

Accl@BE 8eistifveRRori@ekReStheR! S br‘ésldémﬂ sEOREEIMJ Skt RNst&tilizing solution
total organic carbon bein

| 00
comprip}5E GBIAAYECUT RETH Yl TBRFESH Yidheica e hf;‘i%tfgegg?to df>» open circuit
poteiiaPBétwidnSEUR SelEriad fRratae getodd o ddokedS S0 degrees Celsius and

concentration of total organic carbon being at least 18,000 ppm.

Typically, the biological cells are plant cells of plant tissue selected from a group of tissues

comprising living tissue of leaves, fruits, stems, roots and flowers and parts thereof.



conprising living tissue of |eaves, fruits, stens,

roots and flowers and parts thereof.Alternatively, the
whewbogiosal cells are animal cells of animal tPEEIN2005/000153

selected froma group of tissues consisting of tissues

of wornms, insects, fishes, nollusks, crustaceans, and

hi gher animals. Still alternatively, the cells are

m crobial cells selected froma group of mcrobes,

AlterWivelR, th& 6o Qalb@% 8 laRimafl tUNG |of adl @A sSue iebHS BSm a group of tissues
pr ot Ezoa an gae I n accordance w th anot her aspect

comsiginerch U BAFF0 A~ Heh o) &0 3iby P e RHUR oI Rk ng

a subn1cron|c particle stabilizing solution which

es steps qf { obt ai fresh_bi ol ogi cal, .
sl EFBu g O B Rl SR GioBot Es O6 81 oSy g include
bactetia, fiui, yeatssUspenmbbRoacattigieni ng t he extracts of the
bi ol ogi cal tissue ; {c} renmoving fromthe suspension
suspended particles greater than one mcron to obtain
In acgorddneawith anatbertaspecedl st inention thele igliptavtdedg rbdtledd of making a sub-
: t t [ ter in aratio
o B LA BB 885 71 BF 1 o (&)
{a} chwjningtfieptybiplegictl dimper at ure to 25 degrees Cel sius; (f)
{b} 1ﬂQJeM§1téé fid b'idjgg}cm_ltl&ﬁe 1{1 Qva@ér tcl;“fo%q eggsée@lggn E&lt&?ﬁh%ﬁq%reﬁéacﬁ of the
measuring the open circuit potent
moméﬁ@@ﬁ@ethat that potential lies within the range of
{c} rtRoHRs BBm*le guslﬂ&lsfon’sué%%eé Iﬂ}imm@@éﬂéﬁtbﬁﬁhalt Bfe b to obtain a clear
organi ¢ carbon content to ensure that the content is
conceifraed Pt 8, 000 parts per n1II|on in solution. The
{d} DG CRhceittBRIURrAS with Béi6iBLd YvateMBLEFAS BfloRY fidh the @ﬁémal tol:
.one nmethod froma group of macerating netﬁods whi ch
10&@6W§|sts of grinding, blending, mlling, nicrowave
{e} atijustiis MRNEmMpadtiire &Sl'ﬂ’tlegraésl @fjussoni cati on, poundi ng,

SS e! Zl |rradiation,
BT BREhLR TS lrd SR SR TE yef o chent cal
{g} rheasirmg theapeucincuiy somnuaamobndm d tﬂletrtlean botalhtxapﬁ@s;etmrret hé ye8gesof +0.02 to
+02Tafimgnnval of suspended particles is achieved by
“f tering the suspension through a sub mcronic filter

{h} redaemrmpthe thial ergair chalmoeonkitio enspiedhat tigbioateetn etdieas8i§100@ parts per
milis e sbivgnt i on, the aqueous extract is treated with a

non po ar solvent, such as n-cycl ohexane for

beneficiation of the bionplecules in the extract.In

The agﬁﬁ)['ggﬁr}%ﬁle"\i’stt 1(§Jl§/ lrhaC@lg‘LQ& IB? at I%g's@%ﬁé m@thod AbR é Q\ﬁ@dqgi* fkerating
- there I's provi of stabi]|izing sub
methods which consists of grmdmg, blendlng, milling, microwave treatment, ultrasonication,

sonication, pounding, pressure extrusion, freezing-thawing, irradiation, heat treatment, osmolysis,

enzymatic lysis, chemical lysis, vacuum lysis, and differential pressure lysis .

The removal of suspended particles is achieved by filtering the suspension through a sub micronic

filter element.

In accordance with a preferable embodiment of the invention, the aqueous extract is treated with a non

polar solvent, such as n-cyclohexane for beneficiation of the biomolecules in the extract.



m croni c particles which conprises the steps of
di spersing sub mcronic particles in the stabilizing

W@ 00600183 | N accordance with this invention toPCDINGS/@0153
resultant in which the concentration of the particles
ranges from5 to 300 ppm and mixing the resultant for
a period of 30 mnutes to three hours to obtain a
suspensi on of stabilized solid sub mcronic particles.

In acEcB}deﬁh@&thl@ ﬁnpﬁlowei Rpdebf 818 tvBRTon ASREE ro¥fded Rinthod of stabilizing sub

nvention there is rOV|ded a met hod of stabilizing

mlc’%rlh‘bpaﬁtl‘ceersé‘ﬁlfcé CHEPEFS BaftAles, during their synthesis,
dispatdihgainb eguagaid }Sl@(ﬁclds tveths §tﬁﬁ1$zn{gf so[ﬂlilsrplﬁ raGdoft@né‘cahfh thik 111&/4511?1011 to obtain

a st P ARB T T PEiE it b aThg HiDRor o o

m1xuag1h©1red.fhﬂaniefom pdniot! lf 3 minvtent illoee Hoors axbctbaalm alspceaslu]h bfanibilized solid
ﬁmnnamnc 1m$§e concentration of the netal is in the
s PFYOM 5 to 300 ppm and the effective dilution of

the stabilizing solution is in the range of 1:1to 1
In ac%&dan@gg'{tﬁ get%n&ﬁ ;ﬁgﬂne? fg@?ghkl%lten?n tdg?e 8%8 dgc?mnteth@@ gf stabilizing sub
microrg leetalhv@ﬂmbs,td@rmgﬂﬂﬂan syntesu spishsoramises thsstemsiof i zed sol i d
dlspééﬁklggaﬁ [)Ptﬂé Hletﬁlalﬁtdleﬁhlgéi waldf Q(} f’r‘)ﬁh L1¥ol?t olﬂe sub mcronic

articles are particles selected froma group of

addnrgdhq f%lpeisSOﬂLﬁ@mtq e Repbiring sehettos|is accgrdragejWithgthig [igyention to obtain a

resul@llnklﬁlwlh% 16 dnbenf®i Rl o3 atherlﬁertzﬂ il tafBRtrRhSs 10b %'p)hocﬂn&iﬁwe effective
nmbi nation of netals, netallic conpounds and

d“““é’l] Bfﬁlﬁ’ HpRIPA RS SBI&F‘P? tlin e snge #fakib ki cl es and t he

addu{:‘gtaabddcinélawt@thﬂehﬂlélntl sdadded during the synthesis of
rocess froma

. .the nano rtic
m‘“‘b?ﬁ%‘é’%%” ’]%E?]P‘?rﬁ’g PE%P\/e‘Emﬁ CHRLRTCRIS Bt head %Susge”b‘ﬂ?/ af spagjlized solid
subnfdrogGepstiaddsd a bi ol ogi cal process or after the
synthesis. In accordance with one enbodi nent of this.
invention the sub mcronic particles are silver ions
Typieatig, thé@bshienicrpattictbe srediagijols Sélem@d&'rcmi 51 genp shpdrtidles from transition

havi n conduc i Vit
meta% alpeﬁ gtdls a?me[ eart\l(l a sd ar‘%r(e: ear%h 1Pﬁta1¥ meit?] OIdSS %omgzma%o? of metals,

metabfc cbmeounm/mdtth@ sub mlhle)ns Wbrtigies pro mam [paiidds @hé ¢heatabiliging dolution is
addelcil gtﬂﬁlﬁ%‘edsaﬂth%ls%tf %_PlaﬂbcﬂaHféF:§ b§jé Elggersssﬁ O a glogg Lfgprg‘c% S wﬂléh includes a

reducl
chesfihBpcesn e pRBisak oS Abiobil el Tesessior o éle@m@im@ls

In ac@&ﬁ'atn@é th{"&e ehx%o&hn@bc'olf {h@ 1%1@(91' thid §L19 ﬂ‘ll@lOlﬁ(‘: {)etr{lélé‘s a?ézéll%r ions and the
bor ohydri de, 'sodi um sul fide sodi um aceta

step fisBigpsediPREERINSCO IS é’f}”a"éhclﬂ%lz%l’}fét@l Yavig qon@ucrlwecrfﬂp%s rfhan 3 micro
siem@fs€ as follows:In nature, the chenical conposition of

cells across flora and fauna are remarkably simlar.

Thus

In accordance with another embodiment of the invention, the sub micronic particles are gold ions and

the step includes dispersing a gold salt in deionized water.

Typically, the reducing agent is at least one reducing agent selected from a group containing the

stabilizing solution , cirtric acid, borohydride, sodium sulfide sodium acetate .

The theoretical considerations underlying the invention are as follows:



living plants cells are very simlar chemcally to

animal cells and mcrobial cells. Al cells contain
whr@mbdwall es such as pol ysacchari des, protei nBCT/IN2003d®0153

and nucl eic acids which are nmade up of buil ding bl ocks

such as nonosacchari des, am no acids, fatty acids,

nucl eotides. In addition many dynam cally acting

nol ecul es such gl utathione, cytochrones, ubiquinone,

In na't\%LDI'fln ERRidal BWPAVitien BCEMs Sdrdsk iIBradmt daunABllemakeblfl Similar. Thus
ycerol are also present. These blonnlecule have

hvma/%{mtwgs He xeY ﬁlv@a@ﬁl%mwéllysteewma%ce%ff“ﬁh%fpw celiyi no |

i mno, carboxyl, hydroxyl, and the Iike. V%en l[iving

C s are cerated in wat .heMomﬂe
A o g B PRRE A A POTHESEr S GROF BEUTSE BAPYGES F i are
madeﬁ@l’blf Blhll’dhr@blockd']sﬁcl’( samtnbsaechgmdmmmmﬂmrda fﬁtfyeicﬂk endettidesameaddition
i on,t

man}? wﬁl 1c?lha?c%glg cgectgfef) %cil u al ]Fon I’E]ocﬁrﬁ S,Suulblqrumggee rNADH FADH,
pyrmd@ hdi& citriv ecidbhdleit ycitlo giyod:lolo rateyalsroemi@scla Tﬂk{sabmm@hgulgutahe various

reactlve ﬁl%u%s su%q aslsgllslyglg{ H‘{O 0 ?g k():'éli%?);’? th%’(ﬁrg)ﬁii lﬁllée?/ hkl(gﬂ {Tﬁteal
process of their synthesis or in a post syntheS|s
Whef? th/ﬁigScséils -5 e ITQ!)J]Q d'% 'vsme? RC 'bg)% eptﬁct,sv\@x% nrefghsgm.%l] & lB&r. These
lativel y weak as conpare he interaction

blomblectv@@nllqch@ésecop@mt alldheergacaﬁ@grpw mélaue ﬂ@rﬁéﬂflﬁe@ﬁlarecla pistifig proportion

to eaaggtﬂérs ISHAS gegnr}’bﬂdsthat M%E@lhmﬂ@%@s %%Qﬁésuﬁfr%m@ Rbiled bility to not
transparent and act as ol es. Conduction and valence

only pelprggnet ioreeugh aﬁw%’ﬂfb@dlﬁé\feé & alsp g0 ¢t icpy oarpetal parorRagigles so as to

stabi TRVIBER RitheP G eSproidhs & théif §Ynvhesid BE PO He sy rhesis process The binding
applications of these systens are nalnlg assoc

inter %U?lhb%ﬁ%lﬁ’&lmoéféb'éﬁﬁéﬁé%v%w%és i BFecito ﬂ?t\éfeeﬂ these
partiREsHRE Fybic@cheicil REppdal debitd Rcipihas. Sil ver particles

havi ng 5-50 nm si zes show a sharp absorption band in

the 410-420 nmregions. Wile the sane phenonenon wth
MetaQ) @dndclndanOarp atichld iemspareat @b agmny digolat CoRDetih@ndmlenthigands of metal

nanogllééegrﬁ ﬁ%cégs%fy??lnggl%%{;o&}%hog%mg}t (gcmise?igebt?{eﬁf gﬁ%el pg%engzg S%Pr%iéaﬁé’ﬁs of these
systetrla @reamind e mss scadtédowithofnuguabdepetdance ioHihs optivel and Rlegronicatrdperties on the

.of Dbi | ecul [ (- I L
il 0 SPL RS o 500 D58 Bu0h PR L g S50
regiopsl g sheseme plinphenoh with igplid bresparticles are obreian e'e520156hnmhe

present invention where the stabilization solution is

added during the synthesis in the first step, part of. _
The mig¢ af mehpariiglessprepprédoby Hetmethods deseelpddn af nce with this invention
depeH&J&# 6O Eﬂ?l'célﬁlﬁtl &d 'ﬂ{ésmétal Rils afddondfidtioR bESERNEIeQMest he

ace of bionolecules in the stabilizing solution

and get reduced. The reduced netal atons thus created

The aGhtheds HE Ip@rﬁ&lé ORqERET 8 wo-a8 ploast, lilel, dtiGedtioh tib1RRved by successive

reduction of metal iogns present in t he ﬁh % sol. uti dded
erowlinl PAIGRT. AN @prAT BBt HEta! T et Biaits SH-&%%“ shigpy is adde

durirg th'esiyﬁﬂl%lsalﬂfﬂhecfﬂrﬁt sb®, godf fnﬁsta]l Rils ysoluhien gead ade@bed dngfeea @scleophilic
and sur& nt s forn1n%IQ 8

groups (-SH, O a) present on the Surface of iomolecules in the stabilizing solution and get

reduced. The reduced metal atoms thus created act as nucleation centers and facilitate further

reduction of metal ions present in the bulk solution. The atomic coalescence leads to the formation of

metal clusters and can be controlled by the natural ligands and surfactants forming part of

biomolecular mass. Thus biomolecules act as both reducing as well as stabilizing agent. It has been

10



bi onol ecul ar mass. Thus bi onol ecul es act as both
reducing as well as stabilizing agent. It has

whe@ndawszl t hat a threshol d concentrati on val uBCDIN2005/000153
bi onol ecul ar mass is required to seed the process of
subm cronic formati on and stabilization. This is
expressed in terns of the total organic carbon content
of the bionolecular nmass. It has al so been found by

fourRixp@ra thrEHoRt d:dﬁﬂentr@tﬂin R Jf %Q)Hﬁ(e'céﬁﬁ‘r arels %;eglﬂled% ¥ed ¥ process of
ortant .and cr part. in the formati

S“bmnp 0BT AT ?gﬁ%ﬁﬁlan pastis @iPesssed Frlpnms ofithg tatgl orggaic darbon content
cﬁﬂandnmﬂ¢MBWmM@no particles. The electronotive force

exhi bited by 1M concentration of a reducing agent and

its oxidized format 25 Cand pH 7.0 is called its
It hastalsp @mncfomﬂdmcekpe@memammhatalhaledectld)rSpo@enﬂﬁwﬁ 8n potth® and crucial

part 1rF h@%rﬁﬁ‘ué #ﬁg&r%}eﬁ Zatlon;o Eﬁar}rggagéﬁ e, 31 glaﬁtlaé ﬁ@raggl (sexll\ﬁ:r nano particles.

The sbstrcrmovxee force melgaltqdv &y Vol tacoirationd a ke@luting ¥dehtciad ﬁtlh 6x1%12ed form at
t
25° E’Qﬁd 1L Vgtlsls é/aggds lq sta 1da|1a redug%};’%%tgntgag g@% I&ﬁﬂ@?\?{}: gﬂt%!afaelatwe t%gdency of
the@@&ﬂ@aﬂmtmé@ﬁ@bmumspotent|aI of + 0.1 volt has a
hi gher reduction potential than a substance with a
standard reduction potential of +0.2 volts and
The fqquqtion petantialiis steatvesd inpeditiva os tegadiarvdltr @cuehle dnwhich the positive sign
deno@é@taelmvblailed&tlon ?otgntf‘ép s Y AeFat{v q%ﬁeEﬁere%?rfa’ %bs%%xﬁ%nce with a standard

aving a reduction potentia
r edugtt"&rﬂﬂ’%ﬁfdal P& dutt W@hhfﬁoﬁt kigher a¢dyctiph poteneal dlianteheibstance with a standard

redubtiodPeleggdn bess 2 SM%hm@%e sub%'tghcg %1&%%@d%)ftr9%gﬁo%n%ten# al of +0.1
5) 32Volt, - 0.03
volts ‘f"ﬁeﬁe Yeahy, Su}f’ﬁ@"%l‘%‘ﬁ%? Wdﬁ‘ékﬂ’ﬁ Peleninl Ibt-@Atviold. SThE standard reduction

pote@RRWEESHOSF 1B blbfﬁBI%CLﬁééCchﬁ% gaber ﬁlﬁ&iun?dnk V&fochBmk Rehk —0 32Vo]t -

Volt and +0.8 Volt, “respectlve
0.05 ?ﬁh&“‘l %é% Valki ﬁ@@e P\?ﬁeral@e% ﬁ@éﬁ?@éﬂrwe@hﬂw pafentialsdon qoawralqn of fons
suchtah adld arainyivdd itomeik egidlses MPHC?TVH@\MEI Jr@rgt \ﬁ(fhf %{% ci‘.f@ely Tmllsrﬂée findings
n u
in a cor%a arevgi&hg d uﬁ)&?lglﬁn gglttlga? Umgy &H qng)éei%{llie% ﬁvgl cpdaag%ﬂap ?@thp estandard
redqu@n tppte;ht®$ h;gheramaneﬁuﬁeetlmmélfyr the dotsersioh @8R dn@RBvdr r1ons to solid state
e stan

partlcc‘lgsl uéa %If‘feotllvg %/ ' Equld L fhep olsc’)ﬁ%lé] sg%n% ioR qgﬁiqoig g?t l& to ﬁnetaﬂ.‘r% the standard
reduqtm @mentm Of)éltﬁaiﬂ@elolmé)rmm @rthis om\eeﬂntnr e sheoholar concentrations of
mdlvﬁcnﬁi' C\ang&l@llts GPMRY ﬁ%k%ulglf mgsF 9{( oW, ﬁc LHV%Ir Id%tzﬁnecahy the open circuit

unknown. However, ynam ca
pmelﬁ‘é‘t ¢fribg spfutign C‘E‘h@ debirgined panya I’At baeccfetrmlzm aos@nea®mnd yhe ofdn circuit

poterSiRERds fal &reﬁmleﬁfloxﬁﬁﬁ Gt t'?)@g %ﬁi xteé}.ﬁngp gn(g%lwa %e opep, carmrua potential

potential has a direct at I on he- SP
mdlc?‘%%‘ﬂ%t“ﬁ@h“%‘t“@hﬁﬂ% state %féhwéﬁoltl rcuit potential
indicates the initial enpirical redox state of the
qutlo? For the process of our invention, it is
For the progess At oprRyentions itds eicalithat H)@ stabjliging mﬁut}@a@aw appeeircuit potential

+0. 02‘)110 HOOJ QWOHIQ& @H%bt&ueelﬂ' 95 8l 3 afd Qemp%ra\t{%stbetv@elp dO Q@g es Celsius
ratures between 20 to 30 degrees

ae o rgP O et o TGP YEAHE SR SRECEPEhe THBI sl fon must s be
lest g@NI00 ppat. Paritycemivaat hadfngtddgdushivali ibdszh 03 SOLML i@ ns is also of

signiﬁc}ﬂgttim%cln'tc’a%cetﬁ% optimizing the process of particle formation. Concentration of metal ions in
the reacting solution should lie between 5 to 300 ppm; metal ions in the mother solution being 150 to
60 000 ppm.
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at least 18, 000 ppm Purity of water having
conductivity less than 3 mcro Sienens is al so of

W@ e@niobiogant i nportance in optim zing the prockEGEIN205/000153
particle formation. Concentration of netal ions in the
reacting solution should lie between 5 to 300 ppm
nmetal ions in the nother solution being 150 to 60 000
ppm It has been found in the course of experinentation

It hasttRed fob’ﬁcpinm Qatb %56@%&@1&5’[&511 fraune moRcRbARbmaBY Fobnd in plant cells,
ani mal and m crobi al ells in the |ntact pl ant, ani mal

animal andynicroiiad oflk g the lll@auz!?%ganﬁefé Shiispbe Aave %Feéu‘il?ﬁel?‘}tem‘al and are
their Fe@GHiGi aBTityals| slldey eSS Immh M{pd@ﬁ Ecﬁa’iﬁﬁﬁeﬂm&nﬁ%ﬂ&ﬁ&@ ah®rapidly
con

 dofiiRERERTTe i ES FROUTIGE RGO TICSP'T £ PREY YRL S T Geiry of e

tlssuer et thseﬂisothaert foand theisthe esigcind atilite viries Sioen. tiste toassualaad is inversely

ropo, 1oner1]l 10 8 erc]lulaaon of egi hOeL e odaLfrC einS]I ua Itf!nldltn tovzae¥ | es from
propogtiolidl & T WAL S*XREC %S | Versél'y proportional to the

duration of exposure to air eventually tending to
The 1?19&%18% ;mlen(%vp%f %Egcﬁged\/\wﬂ re@qu}{cp % 91% &Jnﬁ;%%ﬁfg \%amﬁles which in no
erence he "acconpanyi ng exanp
mannpeimritthe hrinri andtspape afthistinegnidonscope of this invention.
Exanpl e 1 Using Labconco, USA water pro systemwth
pre-filter, carbon filter and reverse osnosis nenbrane
Examplstler was col | ected. The said water had the
conductivity of 2.7 mcroSiemens as nmeasured by the
~online digital nmeter fitted in the instrunent.
Usingahahpeinces| (vl prateiopro sy s Wi pieddisis icaibeshilésr pidhigver %Psosgl?mawmbrane

watelwaats dBlidcteneTie: NRCRLEL IR tMd EdAddeBinbf DF nil@bNEhee ds Waksared by the
in a blen for 10 minutes to get a

onling, digial BRIST “WH&@GJ?”EH%BenS|on This vi scous suspensi on
was filtered through Whatman No 1 filter paper under

umto ain a clear .16 cous sol
s0 Wil & A B atiofeGr i e Thal w1 BF BHE abestib § o mi of
deionizsd wegremiatacbiendéhri(S@E 11pn{xbjﬁ1r 10 fninditeyito g@a hom@afmm dlsamsl suspension. This
viscot hs%lg}%aggm{] g%rs] @g Gl é[ﬁllg @UMM‘L%%_'%EEIS ! u n%élgcgbg%uuwpsbtam a clear
165 mioif migcoas tohutier-fedre dtiy ancdiqey of Brm! vy dAgE! ut@ilo miasing setr.
as reference el ectrode, d assy carbon as working

el ectrode (dianeter 3 nm and Pt wire (length 4 cn) as
An aliqyginefdrmlevere tamsded anftisheaed foe opensivebiveptential i 2% C\iy| Rlectrochemical

analyé!r rtbk—l%ét)ﬁrr@ﬂs chOﬁrggAf lLlQl\M Q%@@él&&ﬂo@@ sySRR. (‘A%ﬁ@é@ (aé) was used as

using Dglt pH neter (control Dynam'™cs, India)
refergnge ghgedroden @iﬁasytcerbe@ agv@king plectiodhisteiea mam apd Pttvafe@ﬂlength 4 cm) as

count®f 88ddo8e. Cithk Qe \e@tﬁldr%swb@ Vbﬁl NGmBasKpRRf -flg:ﬂ@ﬂrﬁﬂgyséﬁlﬁon was
and was, found to be 22, 180 ppm. The synthesis of

checkgi Pajig Dighigd @Hamt?ré@étrv&d%vn&lm .I%a> 30 1t Bos BBrdRYErOde

reducti on nethod as descri bed by

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, J. G. and Chad A. Mirkin. (2001) Photoinduced

conversion of silver nanospheres to nanoprisms. Science: 294; 1901-1903. Briefly, 10 ml of flower
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Jin. R Cao. Y. W, Kelly K L., Schatz G C, Zheng,

J. G and Chad AL Mrkin. (2001) Photoi nduced
w@eweeowsdNn of silver nanospheres to nanopri snBCT/IN2005/000153

Sci ence: 294; 1901-1903. Briefly, 10 m of

fl ower aqueous extract reacted with 100 m of silver

nitrate stock solution (100 foll owed by addition of

100 m of sodi um borohydride (500mMY) which resulted in

aqueo%@ Eﬂﬁgt' r@d’&teﬁfw@ 1004 of Giads 1&%&&'59ﬂtlonﬁamﬁ%ﬁ§lowed by, addition of
suspensi on was scanned from 2 i ng

100 ”bPQf@%lu?&er@}?y@dé EPENA othishreesied ioleagionsf # e@lmd@lgpl;penwn
peak at 410 nm was detected. This peak was
% a]i: r| stic ’gl asnon pgrak for silver nano particle
Sampf G autad P iR VA RS g A AP ey Diods g pregirophotomete
(Ocedﬂ&)ﬁtlﬁg U@\A@ reapek di aveihewasbtefted. TRO padn wa@xla?}dritﬁirrls@d pl&beRh peak for
nsion vas exam ransm ssi gn
sﬂvel é}lalé rl)af'tbcﬁ [ﬁi%&rregsg%fcmmyuﬁ %gsﬂ\)/pﬁﬁhbavmgl qv?rﬁ%e diameter of 5-
120 nel. ect ron mi croscope equipped with field em ssion gun,
i.e., CM2OO FEG TEM specinmen was prepared by
pipetting 2 nmL of colloid solution onto a carbon
Anotteodtqeat of opjpetel gspedsiandasicnagieedigsiraimasineelectbh eniavses@YEEM) at
200 k%/I Léﬁl %’ﬁ?gl %lgctllgggrgw&% \é@ﬁfe eleBé.% v{;}?qof}eg:c{e éurgnys(l:o% %n olfe %R/DFEG TEM
SPeCImén Mﬂsepl srared| by pmlqgélr;ﬁIomh@@lomgsphgorf\larm»mcwborNbdatedVDw grid and
1mage \995 ob% Mdhﬁ dav\éma%e) SiZg Sseg qunu b es\bgglg?r(])gns ! EEL%% 2%g (Iglﬁtag%o%lmanymg
drawmsd:le vvlth a probe of 20 nm radi us and a resonance
frequency of 80 IcHz. AFM i nmages were captured,
processed and anal yzed with QUARTZ software, Version
Atomie foge pgacseendi(4RM) pksthe spmpletves perdormedpng Wplll@@é@ltl?vf@w 1080 AFM

head Wlth Qfsca%ﬁémi\l %10\A@§ Ilﬁégﬁ%qu oj@ru@além QngljJ' S%ﬁl%lea)l/a!s d&nned in non-contact
(thickness 0.5 mm [ am nar airfl ow before

modeiWidiPrRpe Of}ﬂ R PP él?dtq réwé@%ﬁecwenc:m@??qnlﬁﬁbd PENeimages ysep captured,

proceds@@adini1Pled Mith R AR IR AN 8 @SiorS BRI Calknbis O @undAtsQid., UK). For
t he accorrpany| ng draw ngs %:hl ch is the three di nension
Ctn

specimgmP RSPl GV ot AN BT -cPhelagalifn @idners 87 M) gndidyied in laminar

a1rﬂoQ'b@f%Fb§in@%’l@é URiFSi @h@ws f&%(ﬁiO@%n@d?ﬁhéf&'aﬁd Ofs i ﬁeygm @@Je observed as
article 10 M of colloid susp enS| on was

seen in Bigwe 3@&6 e apqoreanyigdravapes g@nc& é@@e thage dirpensian éF v1% of a portion

of theG@yple SRETH i AtwSdERABnsWAS Ve Jhb®ilg 61tk ardlels BT £t S154 @RI t h
TEM and AFM was repeated. It was found that plasnon

peak, particle size and shape remain substantially
10 miwiTcbitungpe shspehbios way 1&3]15"[ c’ﬂgodnh'&tnpérhltefe@ﬂ’@foﬂ 00 aggl Aumee ahd 6AD0 days

et FLst SE° GO0 Th“af LSBT 11 50 FOde ARt 1R found et
plasmnl petcapdriicd sighand gbape merpdiasstantipBakgchpged. iThheprsviagthamitlere is no
Osl%t\{c%zsl indicating the stability of the

e suspensi on.

agglome1 AR on (W%%e 1‘1%."1
Another 2 m! of solution was kept at 60°C in a water bath for 30 minutes and no substantial change in
plasmon peak, particle size and shape was observed indicating the stability of the nano particle

suspension.

Similarly another 2 ml of nano particle suspension was frozen at —70°C and then thawed at room

temperature. After thawing the sample spectral scan was carried out and microscopy with TEM and

13



Simlarly another 2 ml of nano particle suspension was
frozen at -70 OC and then thawed at roomtenperature.
wWa\bdoenotobaw ng t he sanpl e spectral scan was caPCT/BXR0GUI00153
and m croscopy with TEM andAFM was repeated. It was
found that plasnon peak, particle size and shape
remai n substantially unchanged. Thus proving that
there is no aggloneration of the nano particles. Yet
AFM amtl E&Ete@nﬂt wab f&ual ok QRSHEHS pdak ERERfikehd WREKRY e & uBBtantially
| yophi lizer (Vertis Freezenobile 5EL, USA). The
unchagfeqd PisaRIEE Tih SerdsIRRRBEE T YA zed wat er

and spectr.al scan was carried out and m croscopy wth

f d that pl :
- et oy S of ol el RO i PR PG bRl (PR Frocromotit
5EL, USA]n amg éded pbivde v casuspendediat? hihetoaizedwiater aag gpheotna s@h ivas carried

out arg L rogcfogg 0 ith gﬁf\é@%&gﬁ\ﬂ g@? %}geb ﬁ,lw%s E)gndnt?lat poasmon pgv?( particle size
and shept rencémnsubsthnigy umhal(gabt'ﬁ‘hnapmﬂg dentheneflug@aggaawkat‘mm of the nano

pamcggulter, USA). The pellet was resuspended in 2 m
ei oni zed water and spectral scan was carried out and
m croscopy with TEM and AFM was repeated. It was found

Anotﬁep thlQ)lf"é‘ocl{}@dn xpe%%%mmﬂ@éé ét%b @O(‘)3 szgr ﬁﬂ%nstﬂﬁng%ltfa%g%ﬁﬂ%anon éOptlma

substanti al uncha provi ng that there
Max @P@@lf@ﬁ?e%&m@n C@ﬁlter,HégAﬁaﬁbe Efﬁlﬁ‘t YV%SI resgispegylad; ip griplydedpnized ghter and
spectr@ﬁﬁ@n R&Y tdrGdd€ors H&pﬁﬁ%s&%y Wed ’IkERfI b&d ﬁgmésheﬁe'a{eﬁ at Qas found that

buffer of pH stre 5) and phosphate

plasn@glpfagr p%qqcl?ﬁ.qzesaqdéﬁﬁp Henc%n s@stg_rﬁt)allhwhwﬁc{ Tfhésr propngibat thgre is no
agglombati@ndd 1@fnad@pdiiidlesspect ral scan was carried out and

m croscopy with TEM and AFM was repeated. It was found

that plasnon peak, particle size and shape remain
Simil Srl&bﬁhﬁdfﬁthai ﬂa)?tlclbl’mﬁﬁﬁb@tﬁldvas Tiesedpriowiitige Hufidi oftphiestrengtis(304) and 5)

oft rt| les.. In 5 :
ond SRR PP Hepe i o OL Koo B PP AL 4R algifeingpyerl scn
was caciad enteand hmabscﬁm/n\mﬁﬂT}EMtahd) AFM wdsQepeiMet.dt &8 foidd Tﬁittpﬁslnon peak,
partlcr?ﬁ s%:zre S%dcsg { g)/ealgg!tut I u?tﬁaft?a%c ur %Rﬁ 2§ %uswalgw G ggtltlﬁatge 9 lﬁ% a%% omegtlon of
the nanhatrtigkasnon peak, particl e si ze and shape remai n
In5s 1§Pg}‘shta ta{tﬁlel s¥15 Fs‘?(h}] 1%91 chlol?lldec' WB§ %HQIJ hlt;‘ﬁ L&nckitrallGh of 10
aggl o ratl on € nano hove tests
mM tg RO WM har 30 men of #dgdision seagisel p%ﬁﬂt\’?aé P@Qeda@té and misrascqpsidth TEM and
AFMNHs W@Aea@&" O FRI @SRk FhaY pﬂ%&hp&ﬁvﬁam% Qld &%&dﬁefn'afﬂ%bstamlally
in presence of flower extract. Exanple 2 The water
unchangssh Highs pervEngclat iereys of agglomergfign Qfsimmeamsé%s used in
t he experi nent and the experinment was carried out at

27 g%r ees Cel siu
The above tests show that the sﬂver nano particles are stable under normal and moderately harsh

environmental conditions in presence of flower extract.
Example 2

The water having conductivity of 2.7 microSiemens was used in the experiment and the experiment

was carried out at 27 degrees celsius.

The leaves of Asparagus racemosus (47.00 gm wet wt) were macerated with 150 ml of water as

described in example 1 and filtered through Whatman No 1 filter paper under vacuum to obtain a clear
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The | eaves of Asparagus racenosus (47.00 gmwet w)

were macerated with 150 ml of water as described in
wex@ampbw3d and filtered through What man No 1 fPCT/B¥2005/000153

paper under vacuumto obtain a clearand m xed

t horoughly by shaking. The open circuit potential and

pH were neasured as described in exanple 1 and found

to be + 0.09 Volts and 6.0 respectively. The

155 m® ONQRALE. &drP thiQhock h &liquel Fa0 I wadliRAR PRSI Om%%@omzed water
usi ng Beckman TOC anal yzer and was found to be 23, 480

and mﬁﬁﬁfhmr%hlg ;bmsl%@.gsﬂt?ropab?l&ug BRiERtEr B R paterpeapused agggescribed in
exampl@ll lah@ Gou@dlto BY +H M8 Tbky aidea 0 edpetivay) THetcBREni®Sion of total organic

descri bed in Tur kev P.C Stev nd J
carbor} jv4s| peggured upgg e"lmﬁl‘}gro i‘“ia‘éf?Fr ?Fdw%ﬁf?)%g &%@@Q?P% t he
Synthesis of Colloidal Gold. Discuss. Far aday Soc 11

55-75. Briefl | eaf extra S
The iR of oI PP ArEE Y et SR bitaR” s S Pl asgrod as
describxglidn § ITonke‘ofch Z5C Stevedsorcdnld d Hhidier; {105 BCNokl{a@bmidd. GrHatiqHresss in the
Synthc\zé?vgsrs.og F?l@o‘g Dz%?uesc l%%r adgy OaC\f/ 22:,{59 U, Erle EF(S bl Iseafaextl acf(was reacted
with 308n4d of o doc#nam tcntralee;sluaon g40) ﬁq}fhwnelsbyddgktapw eti2} rnbl pﬁaﬂwrnfglrlc acid
50 L fi
(25ml\jf o?Xrﬁ‘;ﬂ%g gzéég% ﬁ%glh)e/alrnﬁ g(:ﬂ%f?Sgg\A fo?} 3@?&15 ﬁe}tra?n%gﬂ% %@Aﬁb{i i Q}gaglple 1.
Charagfeniptic s geaked ngnoggadd gartilest 44 é%@mowan’mw@ igdiepiing @8 average
dlameﬁipm ihE PR e eﬁﬂmﬁ%& G[ﬁgih‘@ ﬁ“oia i Qbébm%%ﬁdg%ﬁﬁn%ﬁ‘ G @veRARR AFM
di amet er “was found nano
studiep gfufes P @gd (s the ﬁé@manw% élrétva?gﬁf COREMEREs B3O @éaéle wﬁmwromc particles

and aR¥@EBhAetdr R*oldd W8S 30RS eréaebiiRAde nhiltera8Rld WARBRcked in detail as
articles are stable under normal and noderately harsh

descripg\ip ¥ E apd i gﬁqj?b(s?r(\jwsthat@gag?bd, NG PRAEEET arp sigblp ﬁnder normal and
mode@RdHdEh eMiidoim@fial 2ondiitngr 0Si enens was used in the
experiment. Fruiting body of fungus Itajahia sp. (45
wet wt) was macerated in 150 ml of water in exanple 1
Exampled filtered through Whatman No 1 filter paper under
vacuumto obtain a clear 165 m of solution Fromthis
stock an aliquot of 10 m was diluted upto 100 m wth
Waterddvowgicaielictivaty ef 2.2 microSisteohs tvhousedigphheexpyrinsdnaki ng The

Fruitif) E)E# ?%@ﬁé{llsgta}é)%%ﬁég} (Ié@%v g “Eou\f%%%ttéﬁe Esi 56 %g F\?at T 111 example 1 and
filtered tigtouggh OVIrgrsqelse 1 \ﬁé&brypapﬁhmde@ opgenttp abthior cdrfer 1@t mal of solutl on From
this st8£1%% fiuo?g{l Hl M%l] %lg@&) 1H§\Lvﬂg e%%mtel-‘r % nﬂ?&ll tM@rgﬁghly by

0O ppm e synthesis o
shakingaline oprarairiceit @cgelmlsan@ aHrvfa@ thegsyted gg,deg@ﬂlqe@ ingragele 1 and found to be +

0.11 ?bflﬁt Qﬁs(t & 1 &\;L/&?écﬁlgeli Oglﬁeumn\%éﬁ 0§ B 6&@1“@'0%01@9\%@%6:@3%@ using
describ B wang and H 1Li en, 98)

Becm@%@ﬁ{ﬂ%faﬂ‘éﬁ%ﬁww&? é@zﬁoﬁé’ﬁiﬂc cont ani nant s WI th

= nanoscale binetallic particles. Catal ysis Today. 47
387-395. Briefly, in 10 ml of extract FeSq 4 (0.25 M
The sygiissia AR POIOIRSUISS DY GerIFd PBRY o7 SOee S B g suphide

as red(lﬁngzé:geMas a&eribed W- X Zhang, C B wang and H | Lien, (1998) Treatment of chlorinated
organic  contaminants with nanoscale bimetallic particles. Catalysis Today. 47; 387-395. Briefly, in
10 ml of extract FeSO, (0.25 M) was added followed by addition of sodium sulphide (0.25 M) and
stirred vigorously under nitrogen atmosphere. To this mixture Na,S (1 M, 5 ml) was added dropwise
to get a black colloidal suspension of FeS. The colloidal suspension was centrifuged at 8000 x g for 30

minutes at 25°C and particles were separated after decanting the supernatant. They were washed
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stirred vigorously under nitrogen atnosphere. To this

mxture Na2S ( 1 M 5 m) was added dropwi se to get a
whbk@ekowad | oi dal suspensi on of FeS. The col | oi PE/IN2005/000153

suspensi on was centrifuged at 8000 x g for 30 m nutes

at 250C and particles were separated after decanting

t he supernatant. They were washed 15several tines with

N2 purged dei oni zed water to renove the unreacted

severd? QRBORGIMN Sourddfi & bnisHd Y 208 toBiH §e tl\/ea(ﬁ%d&bci EpoSdn@! Bfler@tying under
roomte%rkoazrature in clean vials. Sanples were drawn

vaouugthey saiedal soomyempeIAiE i Cleat it SapRles, degdliay 49d ghseied for various

par an@mrnpld@scﬁbedm exa]}EM RMde AFM i lA(ﬂ?l\/Eﬁucﬁ&rtfohﬁI{fEd submicronic particles
subm cr oni Cﬁ?

and ayelags éh%@r lilea%)i%q%t 3’Y ggﬁtﬁ R 1e ﬁd élb?ﬁé?lﬁ asafgscrlbed in
example $ ahd HIe\dasl crbs@xalntmtethel ranidles tvewassabbbaele edmbinatl didderately harsh

envircﬁ%{entﬁl COD ﬁm%s ﬁ%‘ﬁ%g pca6t}r%|: ds*{%'%lﬁesd’ E[PFH bq?fg §ngogretr ginél)ént temperature
indicatieg the paticle kiebilitybl ack col or at anbi ent tenperature
indicating the particle stability. Exanple 4 Water
havi ng conductivity of 2.7 m croSienmens was used in
Examplederi ment. I n yet another exanple flowers of
Nyctant hes arbor-tristis (conmon nane; harsingar 53.00
gmwet w) were nacerated with 150 ml of deionized
Watembgving cardugiasdiy of Bé chi¢rpSiemaapieustd inErpergigghensi on was
In yetfdnbﬁlgrre@gmﬁl@ B oWﬁJt&Wlﬁs by:borlntshl gc%ﬁmﬁﬁpn%e URHEGTar 53.00 gm wet
vacuumto obtain a clear solution. Fromthis
wit) were geaeeraigd #ith dodm! ef demnzmi WW&% anfiqumb@HmlﬁﬁftlraplmoTlitﬁ suwetlf’ffpn was
filtered eﬁr&%muw 96 1 3k aEFes«qﬂdetr RneMabbstaiR¥ ceBakiond-of Id)&ion. From

pen circult pot ential a H was neasured as
tnis stggieanapisd of 19 @k‘éﬁ?fpﬂﬂémi U%IH&OCF Bl ddoned watsr arpignive theroughly by
shaki@#heopdn Eﬁ%E @6thtia€hnd pmasﬁtgﬁﬁﬁédﬁaﬁ aéslcﬂlﬁbd@ﬁ exta@bRl1 and found to be +
ani rno asur ed , usli eckman TOC ana
O.IZOaﬁgts\ﬁé@ @ tﬁﬁaec{%&bgreﬁonfwagmp %F?E og%gmc H;é-g{)og Vig§ me)ésured using
BeckiB@PR®ET amdaapad tvacioas! th be 301 Wtppmn was carri ed out by
phot o-reducti on nethod as described in S Kapoor and T

Mukherjee, (2003) Photochenical fornmation of copper
The syaihapactt doppee snanapapioley ir( bblutionywasyaarreti aio he JphotCheluttoal method as

Ph
descrlgsa(%/ i Scl§ap|6§r ang rTSMfﬂZIgrjec EZI’(I)% Phggfhl%ﬁl CM %&1%6&11 of %Pgiaér(?ﬁﬁgpamcles in
poly (éle\tinmrrom;ex Coargcd Shrbers Eefiepedy0; 8378 Brisful 10inn @f flower extract was

reacte(a%iéloi gail 4%\%%%1@65 qu?d?—:r %l{éos\épgf &n@&@&ta%rde&wbgd pll"ﬁesfgplﬂtmg colloidal

copper at nmindicating an average size in
suspensirig ehayfed 1¢haBterisiic vm@om bt oif derpersai $pE nwi ieicaiiag aif Bigrge size in

r angeto@ 1 (?S(?J}Hl efhfe QBllogdaingﬁ%§1o@$vaserm 16 KAREFRAL Y is aﬁ&@%@e@ture

Wt er having conductivity of 2.7 mcroSi emens was used
I n experinment.

Example 5

Water having conductivity of 2.7 microSiemens was used in experiment.

Whole leaves of Aloe-vera (55.37 gm wet wt) were washed, peeled and macerated with 150 ml of
deionized water in a blender (500 rpm) for 10 minutes to get a homogenous viscous suspension. This
viscous suspension was filtered through Whatman No 1 filter paper under vacuum to obtain a clear
165 ml of viscous solution. From this stock an aliquot of 10 ml was diluted upto 100 ml by water and

mixed thoroughly by shaking to get a free flowing solution. The open circuit potential and pH was
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Whol e | eaves of Al oe-vera (55.37 gmwet w) were

washed, peel ed and macerated with 150 nl of dei oni zed
wowR0e/001083 a bl ender (500 rpn) for 10 m nutes tPRCTEN2065/000153

honbgenous vi scous suspensi on. This viscous suspension

was filtered through Whatman No 1 filter paper under

vacuumto obtain a clear 165 m of viscous sol ution.

Fromthis stock an aliquot of 10 mM was diluted upto

measul&oasnhesbrYbeWaﬂl eerxarﬂ d mMaesubd @ 881ghbys bysishakidg rés@ecg%ly The
a free fl ution. The open circuit potential

concetation, of ﬂfé%f%i’aé N¥as RFaFsdgisigs IBﬁCI%‘ié’ﬁrF&Cea“flyé‘ﬁdm‘? geigund to
be 29,800 fpen.+ 0. 08 Volts and 6.8 respectively. The

concentration of total organic carbon was neasured

usi ng Beckman TOC anal yzer and was found to be 29, 300
Synthgssnof bBymitthesiopaniclebi simutidtodhaimtonpasthodcw@Scavtied out as described in J.

Fang,ﬁg féto?tgu } %IVY(_{Q@%%%} t\qu %Ya 10}, @ﬁdbﬁ rga%ﬂcg)llj lﬁnseﬂ?ﬁes r | brg@s(%ed via an in-

situ p@llanmzatymhmk:ﬂoiemelmbn sroudsh My arideirzed2vila-1a0 Brn:ﬁytll@ ml solution of

aloe—v%%le%tn%g {v%g%écg %gmfzg? ﬁ%}r‘l!u??l OlF st 1erﬁsl't§ate fM?l{uon fo&Honed by the addition
of .1;aMecdien Howkydrie;t reWa@f the aoltda;dmwwm m@iBtaiied ol Ttei resultofy colloidal

I L o
suspelk&%oémg}{ %1 El?na?%:o 1 giﬁé ﬂ I3h bin(ra eog Ql\é\ﬁgth Q?’: eétSElgln ?itg:%t%h o a\%iage size in
range g} %IQann?e dihe CUﬁh’é‘alrSé%nSthan@S Eoind ti sthkle fon i playesit oaerhigmperature

shown characteristic plasnon band of bismuth at 268 nm
ExamplB8@i cating an average size in range of 10-100 nm The
coIIO|daI suspensi on was found to stable for 2 1 days
roomtenperature Exanple 6 The water having
The Wé@h‘&?d&lﬁ CoAdugH VY 0b2.7 lnﬁrﬁsrlwné HahisehiaSxXpreiaynt n
Ripe BNBOF iR bchtRinfRa (93Wotesn Wt VA)a-sdére ﬂﬁEHré:ted Wl €30 h1503-d018niekd water
wer e cerated with of deionized water

as des\é\rggea\é\g%ﬁamalg 01 3n: S?Q%IW‘E)SI I Emciveg e %%“\%%SUF@H%Q}EW‘S ﬁﬁq)@d through
WhatifaiCINd agilta0pepeS USIPEREInGN to\stBaii b lctear B hinsfau@RonVFadnieis stock an

aliquoﬁNgf @fli’fllls\?l%ﬁts E{lﬁltgnﬁgp%?_- (g) dl?\{q gotﬂ%ga(&gtﬁ'oag{i %%Sﬁlogclfueg% b?]idZ}%king. The
open ARSIt dd)ténmhbedld it voas h@@sundd mdéshrﬂdadluomam@ﬁ vt égund iobemt X e Volts
hor o y.. shaki en circuit pote

and 6‘;2 res l{lggl yT 1e 001 cen%( atl&e ‘of tot% Or amc carbon WT.S m%surecp usflngt%%lgl%d%l TOC

scri i n- exanple and
ana yﬂaeand v@s 1oumﬂ)t0\hal215§0(apmn 6.2 respectively.- The
concentration of total organic carbon was neasured
usi ng Beckman TOC anal yzer and was found to be 25, 400
The synghesis qiel Soppa pretidles s causl o hosopidstaieapastiona sessebadiie® Wang, Z

liu, C%{Eng?:ﬁ )&pkg,% S Waﬁ%r(g(ﬂﬁ IS Hhé% oqI %‘Eg rnhr?)e}glrﬁc%s %Bgel a%i simple

€Sl s
one-stexpy solﬁhﬁge wp’qlqnclpége Bryseacqqqfvaeponm@ Sglffﬁ%@l‘é ]?/ dalg égyters 57; 2755-

2760. S8bicAltyS Rt &n o2 %&rhlgﬂ dbridbenPeqae %ﬁleofoiodﬁlnpgf‘ﬁlﬁy ¥as ground in
surfactant. Materials Letters 57;

presenpg f Hhpj gf the frgit ﬁﬁ‘F%‘? Toa stlting %}ﬁweaw?la@a%??atréugﬂ&t HipparG for 30
minut&OM i 2470 antl pAHicles Was sefaeiiadafien decanting the supernatant. They were washed

several times with deionized water to remove the unreacted components and pellet was dissolved in
water. The resulting colloidal suspension has shown characteristic plasmon band of CdS at 468 nm
indicating an average size in range of 5-10 nm as seen in the TEM picture [figure 7 of the
accompanying drawings ]. The colloidal suspension was found to stable for 60 days at room

temperature.
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presence of 10 ml of the fruit extract. The resulting
suspensi on was centrifuged at 8000-x G for 30 m nutes
w@e00gh0@3and particles were separated after dePERIN20¢5/000153
the supernatant. They were washed several tinmes with
dei oni zed water to renove the unreacted conponents and
pell et was dissolved in water. The resulting coll oi da
suspensi on has shown characteristic plasnon band of
Examflel® at 468 nmindicating an average size in range of
5-10 nmas seen in the TEM picture [figure 7 of the
acconpanying drawings ] . The coll oidal suspension was
Waterf l@u'fmg coraluatvith b£2. 7 ﬁ)ﬂcréﬂi)emi:&yS/asatsed i@@Rperiment.
Leaves g a}t#src%mEfda [T}?szs (SZ m%gtevxyt vbea}e/ {ng {a%é?in\)\%]clt b 1 %” delonlzed water as
{eTENnS Was Use L'eaves "of
descn&qlcml qxpmpis Ic éﬁhaISdspbBM| \sas(ﬁmgmh b]rmugh/\Mhatamnel\ImTﬂcﬁteatpepbr under

el B, ) GRRE Y8 h ETEE PLfra o
describqd| i exanwiﬁp]e%ndtfn'dérto et GuFh Mol ot a2 resieciivelialhe Shcantratish of total
orgam§ gér%d % meﬁl@edqﬂﬁg gféﬂ{n&H 'dela(ﬁglsigr %ﬁ%ﬂa %@&n@ i W3 180 ppm.

neasur e descri I n exanpl e found to be +
0. 07 Vblts and 6.2 respectively. The concentration of

The s}n@feﬁe oﬂfagt?e?}l's%llﬁl@rdagpwm“ﬁ@ @&%g%crklv%é\legrrm%f?%de}-%ed in XH
yzer and ound to be m The synthesis

Liao, bth‘h aln‘o%wyétzaw .aﬁ%Ho%@eM%OOéh?repaéewwf mgpodispeipgsipppecrystalline
CeO2ipolvadié B}Hﬂ@ﬂov@eﬁ/e eieaiicahblbeﬁzemnca%mw9@%93@ Zﬁy cald, I wfAWEG, 0.01

2001) Pre ation
mol %Wge%%}\'g@e nla Woer 9%‘%‘%}&’ |'°‘F$ﬂ3é é&@"r p?iﬂ}&a%r‘%asb‘“ﬁ‘msed to microwave

radiatidh @1 DYEEL el o8 8lHB L 1he Micréseeopeemiipita 30 £30hd2g8es, on for 9 s, and off

Typically, H4) 2- NO 3 , .
for 21 sy #}tag}& lo%qwlﬂ.no% ‘gt Gr' ]69 ramicﬁng)&ep 8%({15% 2)%‘9( Bér)gr&tufg ”?he resulting
precxplmlte mmnmﬁn@dtlvmshe(dmatdlsa Ig@iomeer ahdrgld iofir. 3.'(1)@’&'1(1&1 lyellow product was
collee{n d g{)r )rarafcterlg o at lelsn 11%a 513 OlaSngC%P ‘?0 SY¥G G e%e%c%bsefrs)ef %/ TEM and

Stal* pover = 6
rechecrlredwﬁo; stdnkztytaﬁefﬁocd@;el ed to roomtenperature The
resulting precipitate was centrifuged, washed with
distilled water and dried in air. The final yellow
Example 8duct was col l ected for characterization. Particles
in size range of 10-20 nm were observed by TEM and

Water' e%e%&eqctmp of3. amlérbéleanaé bvegus@@m%aye%m@anpl e 8 Water

havi ng conductivity .7 mcroSi enens was used in
Roots e@fﬁ’é’tﬂ?aﬁ’éﬁt’m%@t(éo%?mwat“ﬁ &ﬁh\&agela%. Yogh avet wBntHe masradted with 150

ml of &é&%@@ LA 130 BB Wekarifld 1. Wae sﬂ@&ﬁfoﬁmgﬁl\fér&cﬁh%ﬁ& What@fin No 1

dei oni zed water as described in exanp
filter RABRIYBTRE MRAYURAR 0¥ AP £ PR ST A BLIGHRAn B fiigei o g o 10 ml v
dilute® AR 10RO deadiddiivhier DB hiked tidralgBaby dalingd Thebpen circuit potential

and pﬁ%&llalsjtrr{egsﬁredirs gs‘cﬁl?ed%n %}Ea%l% e ]aglndago&n%%g %e 9f0.0170\/0rﬂs a\ﬂ\@gQ respectively.
The concentration of total organic carbon was measured using Beckman TOC analyzer arid was found

to be 24,300 ppm.

The synthesis of PbS nano particles was carried out by sulfur reduction under heating conditions as
described Jin Joo, Hyon Bin Na, Taekyung Yu, Jung Ho Yu, Young Woon Kim, Fanxin Wu, Jin Z.
Zhang, and Taeghwan Hyeon, (2003) Generalized and Facile Synthesis of Semiconducting metal
Sulfide Nanocrystals. J. AM. CHEM. SOC. 2003, 125, 11100-11105. Typically, 10 ml of extract was
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diluted upto 100 mM with deionized water and m xed
t horoughly by shaking. The open circuit potential and
w@Rkbosaslopeasur ed as described in exanpl e 1 andP¢DIN2OY@®0153
be + 0.07 Volts and 6.2 respectively. The
concentration of total organic carbon was neasured
usi ng Beckman TOC anal yzer and was found to be 24, 300
ppm The synthesis of PbS nano particles was carried
cacte@ Wl 5@l £ UTRGhal ' to be in th
reacte {éérslé??/% 2! fﬁltggl) grg%b‘s‘éﬁde%@sw &bh@ae@usﬁm@& V@Qsoéla@ 0 be in the
range %5 I8/py 98y SRR G LRITerS © %%%F%Wﬂylngudﬁa“zngs 'gg?fg% dgypfhe TEM image
were fo@R@W@ihckdean, (2003) Ceneralized and Facile
Synt hesi s of Sem conducting netal Sulfide
Nanocrystals. J. AM CHEM SOC. 2003, 125, 11100-1
Exampld 5. Typically, 10 ml of extract wasreacted with
PbCl 2 (0.28 gn) in presence of sulphur (27 mg) . The
Waterpla(/'t1l ¢l 1edu 1V, t‘(?%m roNie t Owbseu (P eer1¥n%n ge of 5-10 ran
Ve EN| f¥§ re"8 nFﬂ% B eonPaANTAG dr awi ngs.
Leavesﬁ(ﬁﬂ&tbalﬂfﬁusdaylsldﬁfaﬁls'l(@ém welge) wee madegumadvithd SBenl of deionized water as
descrlger& aeggr% & 1%mlls%er% Mﬁrﬁlﬁﬁe\él T.ng)uglp Q\ﬁﬂﬁﬁ&ﬁ]vﬁé%{ i%ier %a;?er under
was used in eaves 0
VacumELIo abwrt msleualﬁalndmf@nbh@ (I‘Bagmw\seltcuwytelmt endnplt evag msgpured as
W4t f [ '
descrlg\éd ﬁ]_ﬁ)gaﬁ‘gwlljersq %ﬂsff%ﬁ t(\?vgés 1?857 W@Etgﬁ dafﬁizr %S&G&W Q’hé &n@@ﬁﬁ%n%f total
organif pzttrb@rwquewl ridiag Beekenan AOConalstes pril Vaas douag fo 11@52? lﬁP p@”ﬁ
sol ution. The open circuit potential and pH was
neasured as described in exanple 1 and found to be +
The sypthgyis viofnSsnagp@artcles pas prasad; Qb Py sulfimsdeching Bifer hgatippeagfitions as

descrlt)é?ltlﬁlhm 959 "ﬁ'}‘oﬁ B?@NQ %efg}ﬂﬁg 1’422 aﬁh’lg €0 WS iyBGhBReKRIM, f%m Wu Jin
anal yzer and f oun 150 ppm Th % nt hesi

2. 203 T RGN ST (00D Gera e An s o OBt it 56
Sulfidé SEatels@QR. ndercHAratsony 2000 i, i DIs-1ams50easdailRad nif ditfact was

reacte‘@]kigvo h ZE%EQ@%/I 1|\1I%\e]s1e1;|r]cae% L%B}glﬁ géj n, d%&@%ﬂ%ﬁlz?—%so%}“\‘/‘p t%qae in the

range 020R) nneme patitlzedera ftndadiel fRoBSyaithash sxoiitd with UV radiation which

.%ﬁﬁiﬁpg%gfﬁhgg g%tal Sul fi de Nanocrystals. J. AM
remaigedppghangsthalicy §549Y51 55 11100-1 1105. Typically, 10 m

of extract was reacted with znd2 (2nV) in presence of
Examglelll@hur (6 mM) . The particle size was found to be in

the range of 10-30 ran. The particles were found to be

| st I Ealiaticon whi ch

Water ha{rii?% 90%%&3&%1& ange@?6 F teggnsv‘%gs Es-lySn %xelm'p te 10 Water
5 wheltealpiweg ot dlnetuet (35 Yiysrofewty visieckasisidepisied apdgraeesael Wigh 150 ml of
demnﬁ&?@e{térqﬁ Qﬁalende’? (3’@’@% ﬁ% fof ﬁ)’ﬁ&u@g to@epe?ﬁdﬁﬁyg@no(@%s&)& Qﬁi}:e\ﬂﬁén This

wer e washed and macerated with
viscous suspension was filtered through Whatman No 1 filter paper under vacuum to obtam a clear

1conductmg metal

165 ml of viscous solution. From this stock an aliquot of 10 ml was diluted upto 100 ml with
deionized water and mixed thoroughly by shaking to get a free flowing solution. The open circuit
potential and pH was measured as described in example 1 and found to be + 0.07 Volts and 6.8
respectively. The concentration of total organic carbon was measured using Beckman TOC analyzer

and was found to be 24,200 ppm.

The synthesis of MnS nano particles was carried out by sulfur reduction under heating conditions as

described in Jin Joo, Hyon Bin Na, Taekyung Yu, Jung Ho Yu, Young Woon Kim, Fanxin Wu, Jin
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dei oni zed water in a blender (500 rpn) for 10 m nutes

to get a honbgenous vi scous suspension. This viscous
weepemsdn was filtered through Whatman No 1 PCT/1Me005/000153

paper under vacuumto obtain a clear 165 m of viscous

solution. Fromthis stock an aliquot of 10 ml was

diluted upto 100 M with deionized water and m xed

t horoughly by shaking to get a free flow ng sol ution.

Z. Zhdilpe adPRBglEtah Hikedn, PRI0S G értalidddchn FHaolie Sy sredm@snducting metal

sulig G engoFk gl OB SOt AR b Ahiohde i Tl o exract
reacte0 g INIECIc@mbOrin peeSend® aldufpdr (A8iM)g TBe pkiieln sik&Xzaafoahd/oefe in the
rm1eagﬂy%ﬂ%nfound to be 24,200 ppm The synthesis of MS
s Rano particles was carried out by sulfur reduction
under heating conditions as described in Jin Joo, Hyon
Ean@%qlNa, Taekyung Yu, Jung Ho Yu, Young Won Kim
anxin Wi, JinZ. Zhang, and Taeghwan Hyeon, (2003)
Generalized and Facil e Synthesis of Sem conducting
19 el SH sl DAROET HSh o rherA n QM Sio AOPacer; e fna
gl125,‘51811 O- 1 %105.?4y3ﬁ2gﬁi§,°?0 m o e%frag? masmmyt? e
volumegge ade Wi t.p ﬁSMtZ_fT his eRpac) wasiiligred wongh }T@}ﬁlmsqjq)tb pig fugthasrgntrifuged
at 5000 rpAGoPPhulnl 6 lrEnSleZBspWRRd fatdRsls borRRisd. Tht DSen’@BEEpdMntial and pH
20-80 nm Exanple 1°1 49 %n1of Awgyerla speci osaj eaves
was ngepsrq aglescpibpdinnireplatietd itorng B Pende, Volis i Hd repregtively. The
concel@dtiBh of foh€ ofghfi@bart WHIBARSed BEE Bdbktad THRD arldlyzer Bl $vas found to
extract was Filtered through nuslin cloth and further
be 3028HeRT-f uged at 5000 rpmfor 5 nin to renmove suspended
materials before use. The open circuit potential and
Synthgsgzeéyagél_d g%gf’;g{/e? g’lalg(?] ngﬁg slryg gsé%g ibgll )é(ﬁe;al[rqetﬁ ine%%g afng l’cl}?edbotrc%ydrate
reducti@na@inidrrespeddinelp fveteatipbnded gelli el |edeant. Nasresritastsoledon was mixed
woro BRI, BB RS RGeS0 Rt e i
examgy hiCresiczadiciplasthbrepak far gble anetOmodindinded dverabodiahstelrdtle particle
. r i.on h ' r [ .
in theI rglgg#%g )} rl% y 1%1. gcﬁ es[l\?ezrsgﬁxﬁ ta ﬁeteal@s/ g%\%toﬁsg?ég\gg%elﬂ% glﬂi ‘L‘?IQ Tm\/l picture |
showadmenopsgidlep iif e sighangeci 50 1 8amp |Adier Yedams tHe stelnlity peinained unchanged.
checked for various paraneters as described in exanple
1. Characteristic plasnon peak for gold at 540 nm
Examplad? cat ed average di aneter of the particle in the
range 20 to 150 nm For silver simlar peaks were
_ Observed at 410 nm and the TEM picture showed nano. .
Bltterrgaliarti (emg wassoplisd isyater, lplg_lﬁi@(émdmxgoanﬂ sutgdyyviting 30! of distilled water.
Extrat%_@%é? olﬁﬁ]ﬁedﬂfy%@séiﬁé e pAPBLASELsENARANGRE o FRXAAB 6f tAelexperiment, the
itter gour

20 was soaked jn wat | ended in ,
exteacy st TR Ch W REBE N L R SR rore o Qe R gt porentialand
pH was measured as described in example 1 and found to be + 0.07 Volt and 6.9 respectively. The
concentration of total organic carbon was measured using Beckman TOC analyzer and was found to

be 24,200 ppm.

Synthesis of gold and silver nano particles was effected by adding minute quantities of silver nitrate
and gold chioride stock solutions [concentration 50,000 ppm and 25,000 ppm respectively] to 10 ml of
the bitter gourd extract diluted 5 fold . The resultant solution was mixed thoroughly for three hours.

The color of the solution changed from color less to reddish yellow in case of silver and from golden
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Extract was obtained by pressing the pulp fromnuslin

cloth. Prior to execution of the experinent, the
we@zxdosaetds were filtered with Whatman No 1 fil t BCT/PEpEr000153

and stored at 40C. The open circuit potential and pH

was neasured as described in exanple 1 and found to be

+ 0.07 Volt and 6.9 respectively. The concentration of

total organic carbon was neasured using Beckman TOC

yellov&aﬂq;lﬁszlﬁ rcas@rb‘# ¥R SAEO RG4S RE 328urd leapa@f@rlst sﬁ%ﬁ' 'p§akcf5r gold at
nd silver nano particles was effecte

550 mml?ﬂma@daﬁ%?ﬁeudﬁ%r of the parijele indpg Wﬁ%eezoéﬁéS(b'BPoF 0& Fil V6f m ar peaks
were Sts@Gdd 8 ab0lhih QH?} tk{eqmgﬂgmrea&lbx?w 1’%@@ gmclmmtmgz&ag%@ 50 to 120
n1resp ctlve 0 the bitter gourd extract

nm. Ag‘pl %Qtd@fft eIy ! eI‘“F‘H@d P‘é"@%ﬂgf“gnt sol uti on was ni xed

t horoughly for three hours. The col or of the solution
Examglbahged from col or I ess to reddish yellow in case of

silver and from gol denyellow to pink in case of gold
50 gnaf dsfelﬁvei ¢acth bedring NLdndhricds heaiings] wena p@ohd in stmcﬁtaplpmlmnd 150 ml
delom?%da water uPtll%]%omo%enf)hsewsrc%%%Lelspgl%{o%qca\)/&aggoél%gde rl‘? 1scous ﬁnﬁ}uon was ﬁltered
througi \mldtlaam elafiser mmeeululbsmmadto@btamz‘():lemmcatnubntT‘res slSEd\ilon was diluted
10 fol? la&{tg%gpeisf Q?A’ft%o{%ﬁtr%g algngfﬁ {)vgshlge%%{r«g&b%s P§SC§ Be@glﬁ%ﬁﬂgg 1 nd ?ond to be
+ 0. fn¥blaneed.respscingy.e The csm:e@trﬂ@ombf foita) @r@amtdarbmms measured using
BecleAng'BU bl Serb&y ms%ﬁdd% b B09 Pmund in anortar pestle

m  dei oni zed wat er a honogenous vi scous
suspensi on was fornmed. The VISCOUS sol uti on was

Synthésts! drefofthnki RIT QY gﬁio\%ﬁfc@Wam&é{eé by dRMmgPAREE q'el%ﬁés of s1lver nitrate
vacuumto obt ain a clear solution. ﬁl s sol ution

and gejgl phjpridy stpok f%wt@n%lwanqeﬁt@ﬂeb ehogY; emnti ZBoQMWespsﬁbvebHo 10 ml
of the\@Bed¥E a&tcE AR e IsbiResh wms @x%adloughiamsl drmeuidd:. tS@ml@l@s were
18 Volt and 7 respectively. The c %Eent rat.ion of

cravygg] SRSk SO BT RS CHSHEN BEATRlerlg CRERRSHRIC Tizon pealc of
silver aﬂﬂpyﬁtleres ado wasnd fupsd hano tpemaas 20030 ppsobsSy et NN Snagé of silver
ver es was ef

nano Ptk S0 B s O R B birlfest 1 e b i o G 1eia0 o 80

for go&t ock soI utions [concentration 50,000 ppmand 25 , 000
ppm respectively] to 10 m of the aqueous extract. The
resul tant solution was m xed thoroughly for one hour.

Exam@Banpl es were drawn and checked for various paraneters
as described in exanple 1. Characteristic plasnon peak

50 gmofof diiephviénh [nemidet palfdriped eigeistsIas0 siomcaing: tsowe lpologenizgn gind mixed

with 1885 B&l}n@fed %te?t?ﬁg 1%&1}&@?&1@ Vl@g)ui]sulﬁll\élbm&%oﬂ{ed St He\(/%(:ous solution

nano part I cles SO conrirns formation partlc es
was fijtered theougla Mdetngh nm@f1$t9r peRerfUBHer §pquiie to elridin gglegrgolgior dis solution
was dB@tdio BaaPie oﬂé‘n circuit potential and pH was measured as described in example 1 and
found to be + 0. 09 Volt and 7.2 respectively. The concentration of total organic carbon was measured

using Beckman TOC analyzer and was found to be 34,200 ppm.

Synthesis of gold and silver nano particles was effected by adding minute quantities of silver nitrate
and gold chloride stock solutions [concentration 50,000 ppm and 25 , 000 ppm respectively] to 10 ml
of the aqueous extract. The resultant solution was mixed thoroughly for one hour. Samples were

drawn and checked for various parameters as described in example 1.
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50 gnms of fresh fish [ponfret - Panpus argentus]v/as
ground in a tissue honogeni zer and m xed with 150 m
walejoendwasl water until a honbgenous vi scous sUBEEMR0GI000153
was formed. The viscous solution was filtered through
Whatman no 1 filter paper under vacuumto obtain a
clear solution. This solution was diluted 10 fold and
the open circuit potential and pH was neasured as
Charaé#&@ﬁcr f)lg’s‘?r%n' @akec??@mlr ganl);f_ esf Ut Ehdtf@r g'blcpnang?aﬁ{alag at 530 was
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10-50 A0 GorWarser f04 861t 30 B0l 200 ppm  Synt hesis of gold and
silver nano particles was effected by adding m nute
quantities of silver nitrate and gold chloride stock
Examp¥®@]sut i ons [concentration 50,000 ppmand 25 , 000 ppm
respectively] to 10 nl of the aqueous extract. The
resul tant solution was m xed thoroughly for one hour.
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water gqsr 1g%|%131£els € r%Sngan§%us% 1§n w%s 0211 B%ﬁm a:.jcl Iﬁ(ZdOlf(g eru% tg goaﬁ SaL rl?gr%létam was
dilutedoHr foldcdnd sheadpeb 3Dcwwatanbid enyd et waSTIEMsulemageiegmbsi invegample 1 and
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I ze 15 mnutes the resul tant .
and gokd @ijraids ptoek sphusionsd pencerigiedb 0000 g0 end3 90 R respecaiively] to 10 ml
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usi ng Becknman yzer and was fa

n

nano Pb%es Aerems ot Ofglailw RS YeRogReId0 %g.nm B 98y D10 80
for gol@f fect ed by adding m nute quantities of silver nitrate

and gold chloride stock solutions [concentration

50, 000 ppm and 25 , 000 ppm respectively] to 10 m of
Examflhhs aqueous extract. The resultant solution was m xed

t horoughly for one hour. Sanples were drawn and

checked for various paraneters as described in exanple
'WMm]mﬁm&mnawﬁébkéQﬂcmpbaSWEﬁ\@@akdmfmwﬂhmmt nanoparticl es

t r I
5 whol%t%% yes of de%%%?ﬂ {5‘3 37%@4 ?e’c% 8/%1? @/%gﬂr?g %g%?%%ﬁslégce%% with 150 ml of
deioniged rfater frsa blblef 6ﬁ®rmn)d¢r I9arinites te setiarhomhgenpesrivigsoesfsusp@nsi@. This
ViSCOUE %SP&I‘;IO§ 'vJay ﬁftex@(pgn C;‘%lgh t\’\@iaglpanf]@' 1 ggél dpap@ﬁ&@ lvgcuqnﬁ t%t)tgfi a clear

ng conductivity o . m croSi enens was used in
165 mbc;kfp/eqcpqq}éﬁ][utlon To this solutlon 50 ml of n-cyclohexane was added and the resultant was

thoroughly shaken in a separating funnel. The cyclohexane extract was separated and the contents
were re-extracted in 150 ml of deionized water. From this stock an aliquot of 10 ml was diluted to
200 ml with deionized water and mixed thoroughly by shaking to get a free flowing solution. The
open circuit potential and pH was measured as described in example 1 and found to be + 0.11 Volts
and 6.8 respectively. The concentration of total organic carbon was measured using Beckman TOC

analyzer and was found to be 19,200 ppm.
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5 whol e | eaves of Al oe-vera (55.37 gmwet w) were

washed, peel ed and macerated with 150 nl of dei oni zed
wowR0e/001083 a bl ender (500 rpn) for 10 m nutes tPRCTEN2065/000153

honbgenous vi scous suspensi on. This viscous suspension

was filtered through Whatman No 1 filter paper under

vacuumto obtain a clear 165 m of viscous sol ution.

To this solution 50 m of n-cycl ohexane was added and

Synthésﬂ%f r%%ﬁil'gnﬁ Aer }é‘ﬁxg Ex@xﬁ@?&&@f%c@dﬂ'@kﬁﬁm Mdue t%g%‘hﬁés dﬁ) g%ver nitrate

funne exane extract ‘'was epar a
and gl el Eide §toese$0éutl|0@i lesacenitationSq.400 PR@ andl %f 0Qaiprriespeqtively] to 10 ml

of theV@hé’oﬁs ekt RMTHB Ik SufdPSHuBR Wsi Hined th‘é?ouét@y r MRSl |S!11r¥11§bigs were
200 M _w th dei oni zed water and m xed thoroughl
dr awn§H%Rl}eﬁ1§¢dtfg \@@?us Pamgtersiap g%prh@d dhearpi: Cay @tqg}‘g’@q—]plasmon peak of

silver ﬁa{nb @Ml&lepﬁﬂﬁg Fnifq ahd @A gol@gﬁn\ﬁ@&“tlﬂf@sa§w 5@ dva@§bs€‘1@§d3 ﬁtb@ﬂlag@of silver
ou to e +

and
o R G TV E P MR OEBHCR RIS BFEF e 6T A1 TP admever and s to 10

ﬁxgomarbon was neasur ed using Beckman TOC anal yzer and was

nd to be 19, 200 nt hesi s of d a S|Iver
Al g B PP aE bR B Pt B Bt e e
quantltles of S|Iver nitrate and gold chlorlde st ock
The e?a?néjlljes S nv\?/ él{a? R Qetfé? :%giitroe&gtfss eaceéatgcg 8@&3 g)l(){o%g%:ctap‘gs%ﬁeg Erg %xcellent
agentsr s slhltﬂaaatiorswﬂ suttmlgnmwastwiw éddltlblmﬂn uliggylaye sh@co Hivsdihetucing agent
. . for various paraneters
H”he§§H%%§§§gﬁiﬁwgﬂaﬁggﬁﬁgmﬁk%ﬁ%ﬁgracter|stlc pl asnmon peak
of silver nano partlcles at 420 nm and for gold nano
particles at 550 was observed. TEM i mge of silver
nano particles also confirnms the formation particles
in the range of 20-40 nmfor silver and 5 to 10 for
gold. Al the above exanples were carried out at a
tenperature around 25 degrees Cel sius. The exanpl es
show t hat the aqueous extracts of nacerated cells of
bi ol ogi cal tissue are excellent agents for
stabilization of subm cronic particles. Additionally,
they are an eco friendly reducing agent in the
synthesis of gold and silver sub micronic particles. W
Gaim A sub micronic particle stabilizing solution
cornprising [1] a sub micronic particle stabilizing
sol ution conprising an aqueous extract of macerated
bi ol ogical cells having pH of 5.5 to 7.5, open circuit
potential between +0.02 to +0.2 volt, tenperature
bet ween 20 degrees to 30 degrees Cel sius and
concentration of total organic carbon being at | east
18,000 ppm [2] A sub micronic particle stabilizing
solution as clainmed in claim11, in which the
bi ol ogical cells are plant cells. [3] A sub mcronic
particle stabilizing solution as clainmed in claim1,
in which the biological cells are
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cells of at |east one plant tissue selected froma
group of tissues conprising living tissue of |eaves,
w0 pasNBL033t ens, roots and flowers and parts theCED2005/000153
[4] A sub micronic particle stabilizing solution as
claimed in claim1, in which the biological cells are
animal cells. [5] A sub mcronic particle stabilizing
solution as clainmed in claim1l1, in which the
We (il ogi cal cells are cells of at |east one anim
ti ssue selected froma group of tissues consisting of
ti ssues of worns, insects, fishes, nollusks,
Asutcmmsmmam stmdzlﬂglsgmﬁn @ﬁipﬂﬁth [6] A sub mcr onl c

25 R S L B S s v
cells mvmgmﬁi o Spfaiot’i 5 beensiralii pdtettifihes@brit-0. @i toas. 20lod] ﬁﬁﬁer&itﬁre between

20 degxlfegslntggé‘g égsés %ﬁs@ anldgi?ceatrahg%8{t8traf(§ganfcl'ﬁ%g>o é)}g]%gtl 1%,%00 ppm.
viruses, protozoa and algae. [8] A nethod of naklng a

(2] ASsLdp mr@r&ﬁp%rt‘?c V\ﬁﬂb‘iﬁzﬁlg%oﬁ&(ﬂpe{s cl ﬁﬁé&g aalm ]gn Vnhl?’ls o%{ng*o%c% ée]]s are

in cl npri ses
plantegllssh bi ol ogi cal tissue; {b} naceratlng t he bi ol ogi ca
tissue in water to forma suspension containing the
extracts of the bjplo ical tissue ; {c}renoving from
1 Asremisinsisangiclsntabilisips i parleimell dsclgmdatnerhidhttanbiokgical cells are

cells 6l £1QR Jnd pRBE st R1ce8AHMCO FRERd Act L
diluting ;l“lr? A %{So%ﬂg%g g oF leaves,

fruits; spms, rPa Pt Hovees amg Prrisdhiredhe original to 1 to 10
dilution; {e} adjusting the tenperature to 25 degrees
A A9§JSjUS; %f%la%¥®stlnq the pH of the di]uted extract
[41 A 58 BistoRsoRTslestapiizing soliqn aselgimedin Gladmd uini véehtthrbiglpgiepl cells are
animattalleui t potential to ensure that that potential lies
within the range of +0.1 to +0.2 volt ; and {h}
measuring the total organic carbon content to ensure
[S] A subatictohie petink etabilirisg aiflutioe astlaihdd HQMkipar ﬂiquhﬁlﬁrtherBld)lb@&m cells are
el 4 Bt et SR R o db O e Sar i e, of womms
msectii rﬁslwh,l l“cwuslfsembﬂt@b@g,l apdhighérssiuelsi s nmacer at ed by at
| east one nmethod froma group of nacerating nethods

1 C
[6] A sub micronic particle stabilizing solution as claimed in claim 1, in which the cells are microbial
cells.
[7] A sub micronic particle stabilizing solution as claimed in claim 1, in which the cells are selected

from a group of microbes which include bacteria, fungi, yeasts, viruses, protozoa and algae.

[8] A method of making a sub micronic particle stabilizing solution as claimed in claim 1, which
comprises the steps of

{a} obtaining fresh biological tissue;

{b} macerating the biological tissue in water to form a suspension containing the extracts of the
biological tissue ;

{c}removing from the suspension suspended particles greater than one micron to obtain a clear

concentrated extract;
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consi sts of nethods, grinding, blending, mlling,
m crowave treatnent, ultrasonication, sonication,
W@WaMII83 pressure extrusion, freezing-thaw nBCT/IN2005/000153

irradi ati on, heat treatnent, osnolysis, enzymatic
lysis, chemcal lysis, vacuumlysis, and differentia
pressure lysis. [10] A nethod of nmaking a sub mcronic
particle stabilizing solution in which the renoval of

{d} dilﬁﬁ?ﬁﬁ@ g&gerﬂﬁﬁh'e%aﬁswft}?de@&l@e@%% iy Iefti'oh&%frigrfﬁnﬂth@ original to 1 to
suspension through a sub mcronic Filter element. [11]

10 dilyfiomret hod of stabilizing sub micronic particles which

{e} adﬁ@tm%fﬂtestaﬁpetrmresd @sﬂﬁag@és cée?s)iusdl Sper sing sub mcronic
icles in deionized wat di sperson in

® adJ%HP%‘I*?e P @f%ﬁ%@?ﬂ 6’r”%ff“’rt é%beé‘t’eet‘ fe t‘b%\??ﬁctnéis is in the
(g} mé=BNER tef opbPGirdud HRRAAD tp@ivhre (i) thaidsbitangaltiiee withis pler sagerof +0.1 to
to the stabilizing solution of claim1l1 to obtain a
+0.2 vplesaift ant i n which the concentration of the particles
{h} méa@tﬁfﬁ@&hd‘ toNMgati©ca3D ot t§ ejsumithat fg cofientieg Uéastal$t00f parts per
peri.od of 30 mnutes to three hours to obtain a
HMhm%ﬁ§@€W§ton of stabilized solid sub nmicronic particles.
[12] A nethod of stabilizing sub ncronic netal

[9T A 1§%fét | % I%lag 9 Sl ngllgrosllg f %l§ E/t?ls hﬁrzé s%}utlx\(fuscfzﬁlrﬁ&fm ElBeS it Beich the

Spersing in dei oni zed
biologitalt Esuet i raoemied by @t ieastone mathdil Aigmt h eropp PhEdcesBing iegipds which

COHSIS% of inlgﬁto ! a? Adtlgg' B8n 1@ Sl Haly n{l&o@é‘\@%gﬁl@t@te Ut dhicliéd, Bonication,
n aresutant in which the Concentratlon of

poundtng,epmlal extrgsipm frdgaing-HAYBLS FEAREON éte%dt?aﬁmﬁ AxgolyHy enzymatic

lysis, &I%&ﬁzgltlﬂls\{sevﬁututﬂ)’sgnangfdntfé}@ntﬁf- BRbsuiedistg sol ution is in
range of 1: 10; adding a reducing agent to

t he resultant andm xing the resultant for a period of

[10] 30l s Q§aktu% 4 B gidionid particle Qﬂbﬂtlﬂg aolati@panshion tiof removal of
stabilized solid subntc[on C cl.es.

suspengled partiglevasaghisved by f}lﬁerilig thJflépegﬁ?lh mélﬁlba ?‘Hb 61}181]81‘110 ity eli]em%nt
partlcles are partlcles sel ected froma group of

part cles selected froomtransi.tion ne al i
ArprbaorSEpRERE Re TRaptn b E i P Beleplitrs
(aﬂﬂts@éxélﬁlg dsn 1rﬂcr6rﬁmpal1malb$ @mn deibnipdt wdtsr, tonferml 4 dt@petson in which the

t ﬁg%glﬂlélgpﬁl %:l{t%er#agttcles 1stm% (3 rgtsge St' %d.[t%%O(l)(ﬁ)rp%l a' m 11, where

€S %are ‘nano pa cles and t he
(bS ta&hhg ihz idisgers ol tsvttheostaht lizirgohditlodlefrdlaiy 1tth @bisiprit redip igyvhich the

Qm a group of
°8€8§ 9mﬁaﬁh §ﬂ§%52¥§&fgr gﬁ?%g%&process a physica
(cp) mogies sheanohliantbife| 20pgriod |of BP dreues, to [tlllgq h(p(trshg:t Plkajn gsuspension of

Cls%t)lmf% Jbfl ﬁ!b%l@ol]‘llpalmgé’e the sub mcronic particles

Tver 1ons and't he step

[12] A method of stabilizing sub micronic metal particles, during their synthesis, which comprises the
steps of

dispersing salt of the metal in deionized water to form a solution;

adding the formed solution to the stabilizing solution in accordance with claim 1, to obtain a resultant
in which the concentration of the metal is in the range from 5 to 300 ppm and the effective dilution of
the stabilizing solution is in the range of 1:1 to 1: 10;

adding a reducing agent to the resultant; and
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i ncludes dispersing a silver salt in deionized water

havi ng conductivity of less than 3 mcro Sienens. [16]
wo200epboaB as clainmed in claim1ll, where the subCT/IN2005/000153

m cronic particles are gold ions and the step includes

di spersing a gold salt in deionized water . [17] A

method as clained in claim11l oe 12, in which , the

aqueous extract is treated with a non pol ar sol vent,

mlxmé t}{@ﬂegﬁtlarl\tyfopa ﬁeyﬁh QWHﬁtBS tL %le H%uxm'?& &Qﬁn Qﬁlsﬁéngbllmw'bnzed solid

e reducing agent 1s at |eas
Smmﬂ%ﬂé°W€WU§ing agent sel ected froma group containing
the stabilizing solution , cirtric acid, borohydride,

sodi um sul fi de sodi um acetate .
[(13] A method as claimed in claim 11, where the sub micronic particles are particles selected from a

group of .particles selected from transition metals, alkali metals, alkaline earth metals, rare earth

metals, metalloids, a combination of metals, metallic compounds.

[14] A method as claimed in claim 11, where the sub micronic particles are nano particles and the
stabilizing solution is added during the synthesis of the nano particles by a process from a group of

process which includes a chemical process, a physical process and a biological process.

[15] A method as claimed in claim 11, where the sub micronic particles are silver ions and the step

includes dispersing a silver salt in deionized water having conductivity of less than 3 micro siemens.

[16] A method as claimed in claim 11, where the sub micronic particles are gold ions and the step

includes dispersing a gold salt in deionized water .

[17] A method as claimed in claim 11 oe 12, in which , the aqueous extract is treated with a non polar

solvent, typically n-cyclohexane.
[18] A method as claimed in claim 12, in which , the reducing agent is at least one reducing agent

selected from a group containing the stabilizing solution , cirtric acid, borohydride, sodium sulfide

sodium acetate .
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