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AN ELECTROPHORETI C DEVI CE FOR SEPARATI ON OF CHARGED

MOLECULES USI NG A PETRIDI SH Fi el d of Invention The
WQe@eaep446 nvention relates to a circul ar PCT/IN2009/000216

el ectrophoretic device for separation of charged

nol ecul es. More particularly a portable device to

facilitate high resolution of nolecul es based on

charge and wei ght of nolecules in a nultidirectional

AN ERECIRGPAOREBTICDERRE FOR SEPARATIORVOF CHARGEDEMOLECULES

i nvention. Backgroung, f\ldﬂ?’l#fﬁl%ﬂon El ect rophoresi s
is the novenent of electrically charged particles in a

fluid under the influence of an electric field. The
particles mgrate toward the el ectrode of the opposite
electric charge. Electrophoresis separation is

Fi la ginden.t on charge and nol ecul ar si ze of
ul es. DNA darrage and repair is a nornal

phenonenon. i n cel | .It sessnent. at .a ngl e ce
The RIS RGPS (9 PRI AFEoBRSHD SPYige FsgRpgion of charged
mol&difdsU Mdrd q)ahlih%l&fyf E%ﬁﬁlem%eﬁ&%ﬁ&@ mlghbfelsbﬁﬁioﬁ of molecules
chem cal s/ di sease conditions as neasured 1n the Cone
basedsem wherge slad Deighh 0§molmuleszmoa.mmmﬂucqtv@nalmmrmd lts process

l. -ecul ar Mechani sns of Mt agenesi s
ﬂwm%&igggﬁg%ﬁf%?@igggbg s of now the nethods ingolved in
el ectrophoresis are vertical and 2D gel nmainly for
orotelns hori zontal gel electrophoresis - mainly for

3 ‘fu%%f EIOB L el ectrophoresis for studying

Elec@!'%?ﬁ&%sxk %ﬂ"tﬁg emo%@'dﬂﬁet%@l charged particles in a fluid under the
al oregenel co df -

p
mﬂmper@é meal@m “Fhef particless migrater towazd thenelgetrddsrof the 0pposxte
e r
eGP RBRRE Sl B S, L QB B8 st siv of
mactanslecitesvever all these have a conmon principle that
the nucleotide / protein is pulled in one direction
~under the electric field to resolve different bands /

DNAaIRGge bAd rR5Cis PadREP pR&iohRton R We¥AT Its BSsessment at a single cell
level may provide an important diagnostic tool for evaluating the effect of

exposure/susceptibility to chemicals/disease conditions as measured in the Comet assay.
(Alok Dhawan et. al. 2001. Mutation Research, Fundamental and Molecular Mechanisms of
Mutagenesis 474 (1-2) 121-128).

As of now the methods involved in electrophoresis are vertical and 2D gel méinly for
proteins; horizontal gel electrophoresis — mainly for RNA and DNA; and rod electrophoresis
for studying erizyme leakage. Bangalore Genei (http://www.bangaloregenei.com/pdf-
08/Techware-08/G19.pdf) uses a circular anode for their Rod Gel apparatus, wheréin the
provision of running the proteins has been made in separate tubes / rods. However all these
have a common principle that the nucleotide / protein is pulled in one direction under the
electric field to resolve. different bands / damage to these ma’cromblecuies. However the
draw backs in these kinds of electrophoresis are as follows:
1. The electrical field is applied to a large surface area and hence it is not uniform

2. Due to the large size of the gel and device, it is not possible toxconduct the
| 3
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draw backs in these kinds of electrophoresis are as
follows: 1. The electrical field is applied to a |large
woswod/eeessar ea and hence it is not uniform 2. Dga/mNeowhen216
| arge size of the gel and device, it is not possible
t oxconduct theexperinents on the field as the device
is not portable. 3. The current requirenent for
runni ng the existing devices is very high thereby
l[imting their use only to the |aboratory. 4. The
r esEPeRmeRts on thenfield petheidevige isannd ponvablef ore resol uti on
f n V] | 0Se ecul wei ght 1 s.not. .
o ot Pl HelibeGmaR S huii e S5tk AU s vy ish thercby
of ljvhisih hein wieloalyete thelaborasorgt her material s due to
hei.r size .and hence are relatively expensive. . .
%o?%nquswaww ymdiggehenal oo theestare; preplytiom pfi bandp hawing close
as sRdled 1R WEigRS hédeadibiel d is applied to a large '
surface area while the viewng area is very small,
whildis, exasting dleviges usei 4 bvegd amowtt of ipkatiniml wire 9s weH@e rotleeal materials
TR6,88) it FARRARERA! £ IRiRPLERAR, L NESE dr aubacks a
cost-effective apparatus Is evirSed Which is capabl e
of resolving macro nol ecules in a circular
mul tidjrectional, manner thus, increasing resolvin L
Conygpticrally, 1rcloriopherETS tisiaing i Camel@stay o eleqsipal Aeid is applied to
a laige sRffaéAires whild thé SRR wingCares W Wiry Shalt! WRHER, 459Gt hd bAFdRSty of the
maxi mum charge transfer. This inhvention wll have a
fieldyigjconcagaed may notbeappraprigted i n vi vo genetic toxi col ogy
by assessing DNA danmage in various living cells
i ncludi ng | ynphocytes, fibroblasts, macrophages,
To bVexchine thask|drawbarky iacedst-effedtivel dpparatusdisaddvived which is capable of
ukaryotic cel|s .as well as hacteria. Al so the device .
resodfing piasee modgcylessipa girrulas apypidireetiongls mamaer dhyspincreasing resolving

capdit9t &f BfacrdaMlediies [Nan OdfRvRAY WAY. 'Tgﬁsefsu M@iy&g% dses a circular

Due to _small size of the device and si I Cit

electrpda fgilitatingauaximum urgefeangfeed at the field |evel for
conducti ng human bi ononitoring studies as well as for
.diagnostics. This device and method will help in

This igxgntionyillhave @ sraierause far inevitro and by vive igaeetigdpxigology by assessing

DNA'! d4HAR in various ‘living cells including lymphocytes, fibroblasts, macrophages,

bladder cells, cervical epithelium and other eukaryotic cells as well as bacteria. Also the

-device shall be useful for the separation of different proteins, DNA and RNA of varying

molecular weights. Due to small size of the device and simplicity of method thereof, it can
be used at the field level for conducting human biomonitoring studies as well as for

diagnostics.

This device and method will help in resolving nucleotides as well as proteins using circular
electrophoresis. The circular electrode concept shall have better degree of resolution of
bands of DNA, RNA and proteins in circular mode (360°), compared to the ekisting
available technologies such as Comet assay where the DNA damage is measured only in one
direction. Even DNA, RNA and protein gel electrophoresis is conducted in a single

direction. This device and method will provide an opportunity to conduct electrophoresis in
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el ectrophoresis. The circul ar el ectrode concept shal

have better degree of resolution of bands of DNA RNA
woax/reteei ns i n circul ar node (360), conpar ed®ATANRIVE/000216

exi sting avail abl e technol ogi es such as Conet assay

where the DNA danmage is neasured only in one

direction. Even DNA, RNA and protein ge

el ectrophoresis is conducted in a single direction.

This device and nmethod will provide an opportunity to

| aéhcuhdumdeékﬂB}rophoresis ina circular node (360).

(bj ects of the invention The main object of the
present invention is a circular electrophoretic device
for separation of charged nol ecul es. Another object of
Objeéte optigsimmentiovention is to provide a nethod of
resol vi ng macronol ecules in a circular
The idifh bbjiecBstithe pRbentiiveation Sta ditcufd eleb@bpHIBitReviRE 5@ paration of
present jnvention is to provide a nethod of view ng
ChmﬁﬁgFBFEPEEules at a higher resolution. Yet another
obj ect of the present invention is to provide a
ircul ar 1gectrophoret_ic_device,for hi gh resol uti on of
Amg*fe& ¢ E?ﬁe' € PFGSRIE 1pRgatiopigtopravide grasthed ofgeselvingmacsemolecules
in a ORERA mAkidiB&idNaPSERler] NVENtion is to provide a '
portabl e device to conduct el ectrophoresis in the
field. Yet another object of the present invention is
Stillt anpthey igbfect 6 \the préstat |invéitiond is bt prvRileS@Malethod of viewing
anal ysis. Still another object of the present
macromelggulesatiadigher mseltign. a met hod for assessing DNA
damage. Brief description of figures: The present
ntion is illustrated in figure 1 of the draw ng(s

Yet é@%ﬁﬁﬁ%\’dﬁﬁtﬁ ﬁlemrgsegb'@&?mioedf foprovidg arqiesular glertephorgtieadevice for
high,rr@&ﬁ{it?d?{:&‘ﬁb’tﬁgﬁ?ﬁéé fikd BRR, RIA GAd Frotdihd eSponding parts

In the various fi gures:

Still another object of the present invention is to provide a portable device to conduct

electrophoresis in the field.

Yet another object of the present invention is to provide a device facilitating multiple sample

analysis.

Still another object of the present invention is to provide a method for assessing DNA
damage.

Brief description of figures:
The present invention is illuétrgted in. figure 1 of the drawing(s) accompanying this

specification. In the drawings like reference numbers/letters indicate corresponding parts in
the various figures: A

Figure 1: Represents the- drawing of the invention. The individual components are
describedv below:

1. Petri dish of corrosion resistant material such as plastic / glass, etc. - is used as a

3



10

15

20

25

30

Figure 1. Represents the drawing of the invention. The
i ndi vi dual conponents are descri bed below 1. Petri
wodiogdi120846cor r osi on resi stant material such as PalTasRe09/060216

glass, etc. - is used as ael ectrophoresis tank 2. Lid
-provi des support to the central cathode as well as
serves as a cover to prevent any shock. 3. Cathode
-used as-ve electrode for transm ssion of electric
current 4. Circular Anode -used as +ve el ectrode for
t r alebopledresis ahkel ectric current Figure 2: Represents

he .qut co of the experinent conducted to assess DNA
%aﬁﬂ% gproef% [SHAPATY Ppihs cynizal cgthodp as Wellasiseryesiag p cgver to prevent
2A.anyRheekf 1 gure represents. control human |ynphocyte

i.e. a normal cell w thout DNA danage. 2B: This figure
3 e fratkadg -ysed asatve ¢lastrada for yrapsmissipe of electrig cursent wi t h
E’.N‘i:i%@ %ogé —ﬁ%’éddag Woe BechB%e £o Ergﬁérﬁig{ioé’ {>f el Blekdnt
rings tormed arter running circular electrophoresis
using the invented device. This is in contrast to the

1i ch does_not show such forpation

__confrql cell f .
F 'me%sf*emae% Qutcpmeakitg %mlﬂgﬁi%mféﬂ%&éﬁse D4 damage in
'hunﬁﬂ%%%c@g&fb?ﬂﬂe invedb®dei®. human | ynphocytes showing.

gs o [

rin erent nol ecul ar wei ght DNA fragnments (B)
2A:5tThas dighre tepresents 400icol hiuman dysphgeats beennorm/cellewithout DNA
gggctrophoresis in 1% agarose, the outcone of the :
experi ment conducted on resolving different DNA
2B:f ThisTéigiue epresety imgteﬂol:jm??i @ﬁnpﬂbifcﬂbti?e. a?>¢9r:llv\’h Réthi DN dzfimage as
.fhe resolutign of nine different fragnents en 2 0 )
evidepiabydhe *%6%%“ Pﬁfﬁnqeﬁ@cvmss ARed afiepunpiAg/gHcelgr clectrophoresis

usingGR& fiivaffed el ic8 Mhis fi®in dorB@SY tol the tHRrdlickfl Wiéh does not show such
el ectrophoretic chanber. Distance travelled by DNA was

forngation of BngHePN damage assiseed bihthednventedadepice inforigh (Ahand treated

® b et sV 2365 Bt B MRl i epitpes ®

maghéficaionto0X.

" Figure 3: Represenfs DNA gel electrophoresis in 1% agarose, the outcome of the

experiment conducted on resolving different DNA fragments of varying molecular weights.
3A: Depicts the resolution of nine different fragments when 2ug of DNA was loaded into
the well and run at 10mA/10V (constant current) for 1 hour in the circular electrophoretic
chamber. Distance travelled by DNA was 2cm. '

3B: Depicts that when the same sample of DNA. was run for 2cm in the conventional way
{Lanes 1, 2, 3,4 containing 2,1,0.5,0.3 pg of DNA respectively were run for 2cm at
120V/55mA (constant voltage)] in the horizontal gel app'aratﬁs only six bands were
resolved. \ |

3C: Depicts that to achieve similar resolution to that observed in circular electrophoresis

(Figure 3A), the gel had to be run for 8cm at 120V/55mA (constant voltage) in the

~ horizontal gel apparatus (lanes 1, 2, 3, 4 containing 2, 1, 0.5, 0.3 pug of DNA respectively).

Figure 4: Represents protein gel electrophoresis in 10% SDS-PAGE, showing bands of

4
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120V/ 55mA (constant voltage)] in the horizontal gel
apparatus only six bands were resol ved. 3C. Depicts

wao had/1eeachi eve similar resolution to that olrgarixeshoionn21e
circular electrophoresis (Figure 3A), the gel had to
be run for 8cm at 120V/55mA (constant voltage) in the
hori zontal gel apparatus (lanes 1, 2, 3, 4 containing
2, 1, 0.5 0.3 ng of DNA respectively). Figure 4:
Represents protein gel el ectrophoresi s in 10%

diffepbit- SAFE(Kd) 0\ BuikameSoO i & Jﬁhﬂﬁht %bﬁ(ﬁﬁ:te!dka@)rescﬂhﬁg different

out cone of the experi ment conducted on resoIV|ng
prot@mspévwmgm@mlﬁswmhtmry| ng nol ecul ar wei ghts.

o Y e T DS PR g o e s

(kDay &pdiafegtesiaioed iproteimdiidderi intw thehevelleddd amdatr i3mAY26V (constant

curtEi] G2 Mol dBx P SHENE FELIRMGHe BDeh ASaRetsiyayefigh by protein

wasthSéﬁp&ﬁlﬁ"prﬁns]wgré@Eﬁo%d 8 protel ns were resol ved;
Depi cts that when the sanple was run in vertlcal

4B: g'appteqs&thdlﬁnéh%ﬁt@kamﬂm igyverticahea eiectrgphosesmapparatus [lanes 1,
cqgn O;c1
2 A 316015/ 1EREBclind AL MIP ARl were run o

13mA/26 € r{(Constant cﬁmtm)J fqﬂhhourﬂiho resolutionvweas siinifat s thabobsesed in the
rved.,in the circ el ectrophor. show ng t hat
e RE et R by g e S e BB s that wnen
4C: ngpl@@ﬁIuﬁl\ﬁheﬁ%el?Qo 2008 oFfped ﬁ@ﬂed)faﬁitﬁh Tadd8£iW &Y ruhedr Scm at
run for 5cmat 35 mA/ 70V (constant current) in the

35 mAfTQ\E fgonglant eyreent) Bothervestioal gplelsetrphorsiscthe dapds, were resolved
bett& btk ugﬁI &Q?‘E&’lﬂm\ﬁerx{ Fg léhﬁ-@ﬁ{ M Qmﬁ%‘rpar e%}ﬁ%\% pﬁée tr@s%ﬁmon in as

0 achreve I's resolutron in as
comparedud tte orenkar versiosunmar’y of the present |nvention
Accordingly, the present invention provides a circular
el ectrophoretic device useful for separation of

Sun?ﬂﬁh?@ﬂhﬂr@&ﬂk?ﬁveﬁﬁ%” sing of a chanber, lid,
posttrve electrode and negative el ectrode and a
Accprdirgly.sthef preseat invepton #co\ddase pe eirculamelgetranhpestic raviceasseful for
sepdritfor? B?Scﬁg{gu{j '%}48&2&18@ cofhpfibingUbPh SlafdbE, ORY) Oﬁ&ﬁﬁ\% electrode and

evice use
negative electrode and a process of electrophoresis hereof.

In an embodiment of the present invention, a circular electrophoretic device useful for
separation of charged molecules comprising of a chamber, lid, positive and negative

electrode.

In another embodiment of the present invention, the chamber is a circular petridish having

the diameter in the range of 2-6¢cm.

Yet in another embodiment of the present invention, one electrode is circular and present at

the periphery of petridish.

Still in another embodiment of the present invention, the second linear electrode is

supported in the centre of the lid of the petridish.
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separation of charged nol ecul es conprising of a

chanber, lid, positive and negative el ectrode. In
woanoed/teesssenbodi nent of the present invention, PATAN2009/000216

chanmber is a circular petridish having the dianeter in

the range of 2-6cm Yet in another enbodi ment of the

present invention, one electrode is circular and

present at the periphery of petridish. Still in

anot her enbodi nent of the present invention, the

i H [ t ] ntre of .. .

Vet i aRpfet LRRITACH! i iRriely AVBRRL B icdolfs SR Nae 8 ovidadion
resistang mptersad preferablyplatovwm.t he el ectrodes are nmade of

‘oxi dation resistant material preferably platinum

Still in another enbodi ment of the present invention,

Stillt incanGaher érabodiment SO theNprlekdnd ih@tiBR! tHeCinafdribS udBA0for Hhaking the
corrosion resistant material selected fromthe group :
petridishs jss miadey obfcogrogion; resistent materiabrsalenigd gfremsthe  grewp consisting of

tsQtd s Yet, r enmbodi ment of the
plasgflggédg?oiﬁ%x\?/%%}talssé‘ri]‘r?erﬂtrﬁ%t@ﬁ%\%P%é is useful for testing
multiple sanples. Still in another enbodi nent of the
Yet Bf &fthEr enibodithdi® ' | ing multi
roup consisti nng%He Wﬂ%&gin% S{r%o‘{églfc%gs %?tﬂ}f%%stmg multiple
sampi§$t her enbodi ment of the present invention, the
device is useful for separation of chemi cals based on
charge and nol ecul ar weight. Still in another
Stillénfaodtherembaedimiehofithe prisénti invetioh Othe sidipleds¥élested from the group

usef ul y biljties based on circular charge of
_ cons Sﬁ‘é‘gl‘)fm%@&%d fromthe group consisting of

m crobes, protozoa. Yet in another enbodi nent of the

resent invention, a kit for circular electophoresis, .
Yet 1 aorier; embodimen? oF the; Present iirention K iyice 1§ efub Fosntseparation of
chenflidals besed ol dh@tednd ditfledulpS¥igt! ect rode, suitable

buffers and instruction nanual . :

Still in another embodiment of the present invention, the device is useful to study mobilities -
based on circular charge of small organisms selected from the group consisting of microbes,

protozoa.

Yet in another embodiment of the present invention, a kit for circular electophoresis,
comprising a circular petridish cha:nbe;, said chamber having a circular and linear electrode,

suitable buffers and instruction manual. -

Still in another embodiment of the present invention, a process of electrophoresis using the
circular electrophoretic device wherein the said process comprising of:
casting a resolving gel of agarose on a slide,

a.
b. loading a sample in the center of the slide as prepared in step (a),

[
.

placing the slides in center of chamber as claimed in claim 2.

B

placing the electrodes attached to the lid as claimed in claim 3 and 4,

e. applying current between the electrodes
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Still in another enbodi nent of the present invention,
a process of electrophoresis using the circular
woeloewineghor eti c devi ce wherein the said proces3/IN2009/000216

conprising of: a. casting a resolving gel of agarose

on a slide, b. loading a sanple in the center of the

slide as prepared in step (a), c. placing the slides

in center of chanber as claimed in claim2. d. placing

the el ectrodes attached to the lid as clainmed in claim
@owhlg, €. applying current between the
FectrodesttlonaIIy f. casting a polyacrylam de

f e§@$tmgrﬂgp‘§é¢°fﬁlﬁ@l¢ﬂ reselving gehandhplagh itribdhe ghandteniasred claimed in

in.gh@ion 2, g. loading sanple in the center of the gel

casted 7n step (a), h. placing the el ectrodes as

g.| doadig sampdd ool the ﬂ:éi(tet)ofahﬂge{lte)stedfetsteg(a;;n ot her

nmbodi nent of t i nven ower supply is
ﬁ q’?e“grtgﬁﬁgc%?‘s]eﬁ agﬁ mc‘ih‘?‘e d%ﬁ)ot he range of
10-50mA. Still in another enbodi nent of the present

i nvention, the electrophoresis is carried out
Yet i anqthgr ﬁe@pdmmt bf thepsesent ieention, anowersupplytisin the mngefof 2-30V
4 t he process is useful for
and%@?%@fgéﬁﬂé F%%gg ected fromthe group consisting
of DNA, RNA and proteln Det ai | ed description of the
I v deyd 0
Stlllaﬂlc ﬁtgﬂr%&ne&xﬂo @ﬁte Bf ect éﬂtqgééxl\}gxelh \Iﬁ”ll ﬁ&(@ﬁr%teg%st is; éamed out
nnﬂp@ssédmﬂbnﬁﬁhé present |nvent|on t he measurenent of
hi gh resol uti on of macronol ecul es i s depicted by
measuri ng DNA dana% The chamber used for
Yet dn anpthep lgmbediment © athp @resenti invention, toe mqwm isruseful for detecting
h de at its
molf S Thcfl8 g5 e OB Bt D, Ry £ wfERIRIE
provided to support the other electrode cathode in the

dle to cre?te uniformcircular electric field. The
Detaj the invention :

In present invention the device consists of a chamber and two electrodes between which

current is passed. In the present invention the measurement of high resolution of
macromolecules is depicted by measuring DNA damage. The chamber used for

electrophoresis is a petridish having diameter of 2-6cm. The Petri dish has a circular

- electrode at its periphery serving as an anode. The lid has been provided to support the other

electrode cathode in the middle to create uniform circular electric field. The diameter of
electrode ranges between 100 pm to 5 mm. The electrodes are made from corrosion resistant
platinum. The power supply used in this portable device is 2V and 10mA which is
incidentally a dry cell. To provide constant current a positive temperature coefficient (PTC)

has been incorporated in our circuit.

In the existing electrophoresis system, the electrical field is being applied to a large surface
area while target viewing area is very small. The uniformity of the electrical field may not
be appropriate to provide higher resolution. While DNA or cell for that matter is at the most

100pum, the surface to which the electrical current is applied in the existing electrophoresis
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el ectrode ranges between 100 mmto 5 mm The
el ectrodes are nmade from corrosion resistant platinum
woTlhey/pawer supply used in this portabl e devi cedran2dge/000216
and 10mA which is incidentally a dry cell. To provide
constant current a positive tenperature coefficient
(PTC) has been incorporated in our circuit. In the
exi sting el ectrophoresis system the electrical field
is being applied to a large surface area while target
tank¥ '1§W the rﬁ?@ 8f 2@ 38 €Y HeHBY i thd Plesttidvahildd ¥ &Edfsﬁgxas been used as
electrical field may not be appropriate tof provi
an ﬂﬁ@hmhoreé!%ammw lmakieODNAtaok €bir| refuts ofatll NRNKe experiments

face to which the
mvol in %hlg Hg 1ceC\lIJarllrd %l% Blf et [r?s?lHtéODGXI sting
eI ectrophore3| stanks is in the range of 20-30 cm

Hence [n, the_present invention a petridish has bee
Mosof the devices gf éew QPBATSEIS APRATAMYS Arenisor s disertiopal, which, may have

' mhetréiﬂ Kmu@ﬁfon.‘, g8 Wals oPlorhél! dssﬂ%xrﬁ%tﬂﬁrﬂor@&tﬁ DN Qia}ﬂa 9 in a cell the

devi ce validate our claimof higher resoluti
eleCWU@t fighd ishapplied iie @ssingle alinsction ﬁh@vmr,st asppr&llaltanaﬂxet the DNA

Lr opal en
ol op s Aoy AELCO0R epdlil' s ERfpit i 0 4 lrsen dgvention,
howBi, dmmxyel fieldds appliedtininged eﬁéulmcaéctfddeleid?blglgwéssﬁﬁnt of DNA
1S Wwe nown_ t hat

in a e. dlrec wever
dampge, "bﬂw'g‘é é{e‘a ?OgmaFF Fiago Phichere, B ensifie: dhi ¢lgim is also

\}eafﬁgﬁrg{,,oaapgﬁﬁil i e Ar esent invention, however,
pro el ectrical "fi elegl :el;l‘gappzlal ed using a ci rcuI ar el ectrode

enabl i ng assessnment of DNA danage in all directions in

One. pl?a% fu?r{ g%&rodé dg Ef‘%‘#;‘ mzci‘g% SF {pg d(%l talé:\ér%ém}? e !g?lo?the dish

a cxﬂh&ﬁ‘lrhlgmtﬁble@ﬁdtﬂ(i@pla&d i1 @hr ieRpériifient] atlklecteikalt fi€ld of 2 volts was
petridish and at the perlphery of the dish a circular
aPPll“?dn‘b“eotP Yhigh ithe #ierage Jings of forcgs generated are cigsplar ang not linear as in

the @is%c&f é&ﬁl&ntfdnﬁi @1eLér ;ﬁ} o¥&id Systas. bl Hﬁgs&y of tcﬁ’s ' ﬁltfall a more

the average |ines of forces generated are ci rcu and
unifore elecuizal field is gerterated: atsmpm‘éd tmamemtentmail electrophoresns tank. Since

el ectrophpresi s syste ce the
the BaGBimoPEURS BE Sresb 0 haeaed P v plasfd o ol i T gmiddie and a
circglan@yde dt the panpmyentl onal el ectr ophor esi s tank. Since

the nacronol ecul es are negatively charged we have

placed the cathode in the mddle and a circular anode’
DNAtdahi3Be RRA rdPA& ¥%-a normal phenomenon in a cell. Its assessment at a single cell

. level may provide an important diagnostic tool for evaluating the effect of
'exposure/susceptibility to chemicals/disease conditions. DNA per se is tightly bound bundle

of nucleotide chain. However in the event of strand breaks the bundle tends to loosen. Under
the electrical field these breaks can be stretched out of the nucleus in the form of small DNA
fragments enabling them to be quantified. However, conventionally the electrophoresis is
done uni-directionally thereby limiting the resolution of assay. In the present invention this
limitation has been circumvented by using a circular anode enabling to stretch out the

fragments of macromolecules in all the directions (360%). Each petridish would contain one

-sample and simultaneously 8-12 such petridishes (samples) when connected in series to a

power supply would allow simultaneous detection of DNA damage from control as wéll as

8
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DNA danmage and repair is a normal phenonenon in a

cell. Its assessnent at a single cell |evel may
W@I00¥ides6an i nportant diagnostic tool for evalr@yINg9/000216

the effect of exposure/susceptibility to

chem cal s/ di sease conditions. DNA per se is tightly

bound bundl e of nucleotide chain. However in the event

of strand breaks the bundle tends to | oosen. Under the

electrical field these breaks can be stretched out of
treateheelisucl eus- in the formof snall DNA fragnents

enabling themto be quantified. However,

conventionally the el ectrophoresis is done

L |

The JoloyPin Bl ard g b7 Wy of fldsteiflon of ey € nvention in
actulgégmaace adhtherefare should mey e cwnmtndedrtod:mdehermpkloyf @he present
inve ﬁ stretch out the fragnents of nacronol ecules in all

PRE" §t PEL1PBns (360). Each petridish woul d contain one

sanpl e and sinmultaneously 8-12 such petridi shes

(sanpl es) when connected in series to a power supply

woul d al | ow si nul t aneouEXAMEREd, of DNA damage from
MaldRPthOldevice el | astreated cells. Thefol | owing exanples

are grven by way of illustration of the working of the
For makiagtthodevice, apetidishmfAomn dianetet mdderofhonateri oesistan o corrosion

to I| t e of .th ent

- sili2F cGRRRE HSCs ot T Pk B BRVF cifi edkng it af miginum at is
periptieky. MThel diemeRy iof @lectpdd fiadé S pliktinbmCwire ib&eén MO0 AmPlo 5 mm.

a material resistant to corrosion - silica corning

The gthgg glertsodeden cathode, empdeigatinum gxdcsqpeepm indhesesnis 96 the 1id of
the d@ﬂ:% Phe RHAS | Q&H}a of Elﬁczp kPG eYial/ % Q% 68{ afdh i is atéached in

el ectrode ma pl at |nu wre Is
Senmthﬁr@mlswplﬁl ectrode i. e. cat hode, |s rrade of

atinum and supporte ' e cent of the
Powt Jipply A e OV supils i ospe 0V oy rSam et S used.
naterlaI/pIastlc. This Petri dish is attached in
series to the power supply. Power supply: A regular
power supply for adjusting 2-30V and 10-50m current
I's used. EXAMPLE-2 EXAMPLE-2

Gel pre aration for Comet assa '

Base slide is prepared by dipping the fully frosted slides (25mm x 25mm) in hot 60°C)
1.0% Normal Melting Agarose (dissolved in Milli Q water). The underside of the slide was
wiped to remove the agarose and the slide placed on a flat surface to dry. (The slides are

stored at room température until needed; avoiding humid conditions.)

EXAMPLE-3

Sample preparation and loading on gel for Comet assay

The cells (CHO, Human lymphocytes etc.) are treated in vitro and then washed before
running the electrophoresis. Blood from control and exposed human / animal is collected in
a heparinised tube and processed for isolation of lymphocytes. Other tissues are also

processed for isolating and making a single cell suspension.
| 9
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Gel preparation for Comet assay Base slide is prepared
by dipping the fully frosted slides (25mm x 25mm in
wohoty/(69BC) 1. 0% Normal Melting Agarose (di ss@caas2000/000216
MIli Qwater). The underside of the slide was w ped
to renove the agarose and the slide placed on a flat
surface to dry. (The slides are stored at room
tenperature until needed; avoiding hunmid conditions.)
EXAMPLE- 3 Sanpl e preparation and | oadi ng on gel for
A s{upieceldsaspénsdibh oTethk Sce(lCHP, intded¥R Rvds YoRMIAEY pBS S@t(ﬁl )/wo) or after

are treated in vitro and then washed before runnin

treafmpgat Gy P8 sedium syitable for e ecdor phosphate éwﬁ%se@osalme (PBS).
25uSipBndio iV SMlted §: ICQJkth%‘élF@r 19 v@ﬁ%ﬁdgngaﬁ el 568 &Qﬁi is loaded

processed for isolation cytes er tissue
ontaeashdagpslpted@émee X 2mm) snd atcpmg sdupc(zamm X22nrm) pkgbe;i on it. The
| spensi on, A.Si le cell . suspens
sia s kEUPGERE B Y it 0B R 2] Boseligihalingy, thecover-slip
wastre@otetaid Sann off 0.5%) lomnméltidg R akodE(ISMIPAg it 8 790 fwak R8ded onto the
cel]ls or §Phate buf f er ed sallne (PBS). 25n]

slide aad again %Ver With rconersslip. e Rlidesyras again put esvicarpreksiig allow the
gel R33Mi@e. SO0nl .each is |oaded onto each base slide

(25mM X 25m) and a cover slip (22nm X 22nm) pl aced on

it. The slide was kept on i.ce packs for 5 mnutes to

allow the gel to solidify. Then, the cover-slip was

renmoved and 50m of O. 5%& ng agarose (LMPA) at .

370C was added onto the * again covered with a
sI.LP. Ahe tsl i de was again put on ice packs to
Bl dify. EXAI\/PLE—4 El ect rophoresis

et as e gover were re and. t he, .

The ¢Bier PR Y Fretoverlani b Ties GGl 6 AQRic Al Bith hilled ysing
solutiy® iSndl. StheUyiin w'ﬁ_hs ‘done Fdteat 1348t R WEGrs ARA thdnOthe Hsi Ogeﬁﬁﬁtlon was

two hours and fhen theae?%a ng sol ution was renove

remevadprampletely. Frreghly yprepasesh chitled mlwt@ph@mstmﬂph ¢pHz1% Sml) was
f : , f tri.di she
e AR T3 Al o e s and

thenaelekctrophoresis was carried out for 30 minutes at 4V and 10mA current. Slides were

then neutralized with chilled neutralization solution thrice each for 5 nlir;utes. The slides
were then dipped in chilled distilled water to remove excess alkali and stained with ethidium
bromide for 5 minutes. The slides were again dipped in chilled distilled water to remove
excess stain, and a fresh covef-slip (22mm X 22mm) was put on them. The slides were read

within 24 hours on a fluorescent microscope.

All the above steps were performed under dim yellow light to prevent DNA damage.

To run the experiment the following materials are required:

Ethylene diamine tetraacetic acid disodium salt (EDTA),A Ethidium bromide, Phosphate
Buffered Saline (PBS; Ca‘*, Mg"™ free), Sodium chloride (NaCl), Sodium hydroxide
(NaOH), Triton X-100, Tris Buffer, Normal Melting Agarose (NMA), Low Melting Point
Agarose (LMPA), Coplin jars (opaque), Microcentrifuge.vTubes, Micropibettor and Tips,

10
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then el ectrophoresis was carried out for 30 m nutes at
4V and 10mA current. Slides were then neutralized with
wochid/iedieneut ral i zation solution thrice each frPaT/152009/000216
m nutes. The slides were then dipped in chilled
distilled water to renove excess al kali and stai ned
wth ethidiumbromde for 5 mnutes. The slides were
again dipped in chilled distilled water to renove
excess stain, and a fresh cover-slip (22mm X 22nm was
etrididhe QuULS O
P ?ilil uo?gs‘%lgﬁpsﬁﬁg ?ig?cdggg&lw ?g%}([)g\i}épg\?e <24 %2 mm), Frozen ice
packsepidhPonser packler di m yel | ow | | ght to prevent DNA
damage. To run the experinent the followi ng materials
are required : Ethylene dianine tetraacetic acid
The [ um, aI t EDTA t hi di um brom de, Phosphate
3 My+ free), Sodium chloride

(Nmosphaﬁmhmmsdh@(ms (:mqvt)gﬂ ﬁ’éd ton X-100, Tris

fer, roal Meltin ar ose Low Meltin
gg LFingfalupgn (SE‘WFAPHQ &a) F‘PPS}S&FIS 0@ NAuEPTA and g%'ns buffer. The

M g | 198

Ti e 83l foton i 3 Ppardt B8P bl SUiRG 199 ison, X108 ftock Iysing
Covelutipips (No. 1, 22 x 22 nm), Frozen ice packs, and . '
0 The r ki nqg sol.ut ed are as foll ows:

j;. %osgﬁéf%s EH#P Bs ‘hg %&n%d%[@ My+2 free).

Q. my@mg 534 udeld @B Nebir@ledatioR Bulf@r. 0) consi sting of

NaCl ,. EDTA and Tris buffer. The final l[ysing solution
i's iSelutiqns Ethigipm-Bremide @B1x i t on X 100 to st ock
| ysing solution. 3. Electrophoresis Buffer consisting
of NaOH and EDTA. 4. Tris (pH 7.5) is used as

Neutralization Buffer. m&ol ution: Ethidium
Brom de (EtBr) EXAMPLE- - ce can resolve DNA
The fdeag:ﬁecmnsrdsulva DNAe fﬁ@frleﬁtsefmt a NBGREEffiCRIP Ahfifhet QoﬁxBQred to the

cQRven i onal i zont gel electrophore5|s (Figure
conv/g\nttﬁn rizontal @ﬁ[ elF? %pFFéleQ Figwe 3tAE). As evident from the ﬁgure the

circular gel electrophoresis device was able to resolve the DNA fragments of different
molecular weights at a much lower voltage as well as current when compared to the same in
the conventional method for the same distance (Figure 3 A & B). Moreover the resolution
achieved at 2cm in circular electrophoresis was comparable to that achieved by running the
conventional gel for 8cm (Figure 3A & C).

EXAMPLE-6

The device is also capable of resolving proteins in a more efficient manner compared t6 the

conventional vertical gel electrophoresis (Figure 4 A-C). As evident from the figure the

circular gel electrophoresis device was able to- resolve the proteins of different molecular
weights at a much lower voltage as well as current when compared to the same in the
conventional method for the same distance (Figure 4 A & B). Moreover the resolution
achieved at 2cm in circular electrophoresis was comparable to that achieved by running the

conventional gel for Scm (Figure 4 A & C).
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circular gel electrophoresis device was able to
resol ve the DNA fragnments of different nolecul ar
womgtmsicat a much | ower voltage as wel|l as cwpQTANR009/000216
when conpared to the sanme in the conventional nethod
for the sanme distance (Figure 3 A & B). Mireover the
resol ution achieved at 2cmin circular el ectrophoresis
was conparable to that achieved by running the
conventional gel for 8cm (Figure 3A & C). EXAMPLE-6
Advameagieisi ce i s al so capable of resolving proteins in a
nore efficient manner conpared to the conventional
The\Rdih ia@@dntpRk oL@ Prése18VGSion afdzi gure 4 A-C). As
evident fromthe figure the circular gel
Ly deprogisies a dsyise fanhighsr yesslutiphsofi magremoleveles. he
r | ' AL I i ghts at, a ,much
Poneroy s aslonfEEReINAE S 2 ol BeicaRbieful Co ¢ ne
$.artpiovideh e ponahle dévicnwl condtit @lbcfrophdréts imanefieldst ance
Fiy rrg%dé Ag&iB) reover the resolution achieved at
cm PRVISSs adpupe Bhuchds eo¥ 6eVE: was conparabl e to that -
Sichii praidsya Aenied fiDrdsbRe INKERHd BRAdInG! '
(Fi % re 4. A & C). Advant ages; - Thg mali nsggggﬁtl ggergovgfcmem and
t hef witiniasherdistancar e 1. 1t provides a device for
[ r ' lecwl es. 2. |t provides .
e Qe RE A eHbIeo T b PSR TR ot . il bt Revies in
Rircylar publidindetiorampmrrer.abl e devi ce to conduct
| getrophoresis.in the field. 4. It, provides a_ device
it dPlace alowEifigpmny Samplss tojhe ypnes Srmultanegisly iruseries
8.eThk \devictls asdulfoP i i 40 i baMbti ‘ -
voltage within a short difﬁtdal%?g{.’yE%'tl!ﬁé&%@%}é%ﬁgsb%gsse“mg
1| ONAamags iriarions Rringgelssct i ons t o resol ve
macronol ecules in circular nultidirection manner. 7.
The device allows different sanples to be runned
simultaneously in series. 8 The device is useful for
invitro and in vivo genetic toxicol ogy assays by
assessi ng ' ’
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DNA damage in various living cells. W claim 1. A
circular el ectrophoretic device useful for separation

wodfooztrasqged nol ecul es conprising of: a. a charreaviN29/080216

lid; c. a positive electrode; and d. a negative

el ectrode. 2. A circular electrophoretic device as
claimed in claim1, wherein the chanber is a circular
petridish having the dianeter in the range of 2-6 cm
3. Acircular electrophoretic device as clained in

Weéela@tn 1, wherein one electrode is circular and present

at the periphery of petridish. 4. A circular
el ectrophoretic device as clained in claim1l, wherein

. ARSicRBF E&gté#ﬁl?)ﬁafc (févgfétch[sgﬁl? f@%ei&gﬁ(?% hfgt}érgedt lggle&ﬂgé &ﬁnprising

of the e petri

"eft ectrophoretic device as clainmed in claim1, wherein

atnh%c |l e gr_odes are nade of oxidation resistant

nat e %referably plati num 6. A circular

Bl adid: ophoretic device as claimed in claim1, wherein

the material used for making the petridish is nmade of .

& orP9sitiyp elesypde; and naterial sel ected fromthe group

&ogq{eggt";}%l&fn;ogé_asti c, silica corning glass, inert
materrals etc. 7. A circular electrophoretic device as
claimed in claim1, wherein the device is useful for
estin ltiple s les. 8. circular . .
CutREpRtr et 267s S5 cephed Yt Shsreip the chpmbes ifa cirular

patedisle avifg the digfétbr infthe ranP8f 2J6icy of chemical s based |

on charge and nol ecul ar werght.9. A circul ar

el ectrophoretic device-as clainmed in claim?7,' wherein

. %E&c&l%pl\glle&ré otetic el iod f%{:ﬁﬁh&h in (g{.ig? Rev?lgé??c’lh%h Qﬁ‘:c&{)%e is circular

and protein. circu ctrophore
ahd\presentat the peripheryi of pelridish. 1, wherein the device is
useful to '

. A circular electrophoretic device as claimed in claim 1, wherein the second linear

electrode is supported in the centre of the lid of the petridish.

. A circular electrbphoretic device as claimed in claim 1, wherein the electrodes are made

of oxidation resistant material preferably plaiinum.

. A circular electrophoretic device as claimed in claim 1, wherein the material used for

making the petridish is made of corrosion resistant material selected from the group

consisting of plastic, silica corning glass, inert materials etc.

. A circular electrophoretic device as claimed in claim 1, Wherein the device is useful for

testing multiple samples.

. A circular electrophoretic device as claimed in claim 1, wherein the device is useful for

separation of chemicals based on charge and molecular weight.
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study nobility's of small organisns selected fromthe
group consisting of mcrobes, protozoa. 11. A kit for

wociopz1ats el ectrophoresi's, conpri sing a circulPaim/iN2009/000216

10.

11.

12.

13.

14.

15.

petridi sh chanber, said chanber having a circular and
i near el ectrode, suitable buffers and instruction
manual . 12. A process of el ectrophoresis using the
circular electrophoretic device as clainmed in claima1,
wherein the said process conprising of: a. casting a

BedircAlir }lettropforefic déREhaftneBRIAM 7 WRGeaaHE E&emf?lfe is selected

the slide as prepared in step (a), c. placing t

fpmdbe grovp centigtingatt IINANBNA andd mbimed in claim 2. d.

pl acing the el ectrodes attached to the lid as cl ai ned
inclaim3 and 4, e. applying current between the

& eictuwlackiectiophotetic davige aotlaifledbinnotaiantl, Wheéi. thd. deviée is useful to

rQcess..as, cl ai in claim12, erein the gel is .
B8 TR scof HRET saghnivh i FOR feosomogHBing of microbes
profgxobasi ng agarose, pol yacrylam de and pol yners alike.
14. A process as clained in clainms 12, wherein the '
el ectrophoresis is carried out nultidirectionally

: i ed. in gl ai ns,.42 [
AS8Pr BB ST Ly Rl Sl b
havong 4 biecularamg linearslaitriode), saftabNBuffERAnd idtrpétiinahanual. :

A process of electrophoresis using the circular electrophoretic device as claimed in claim
1, wherein the said process comprising of:
casting a gel on a slide,

a.
b. loading a sample in the center of the slide as prepared in step (a),

(]
.

placing the slides in center of chamber as claimed in claim 2.

placing the electrodes attached to the lid as claimed in claim 3 and 4,

&

e. applying current between the electrodes in the range of 10-50mA and.2-30V.

A process as claimed in claim 12, wherein the gel is prepared from the material selected

from the group comprising agarose, polyacrylamide and polymers alike.

A process as claimed in claims 12, ‘Wwherein the electrophoresis is carried out
multidirectionally (360%).

A process as claimed in claims 12, wherein the process is useful for detecting molecules

selected from the ;group consisting of DNA, RNA and protein.
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