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to which the substances are transferred in the same pattern in which they appeared on the gel.
The “spots” are then detected, at a minimum, by blocking the membrane with a protein or detergent
solution to reduce non-specific binding (which otherwise leads to a high level of noise and low level
of detection). Typical blocking agents include casein, bovine serum albumin (BSA), non-fat dry rhilk
(generally about 1-5%) in a Tris buffer saline solution with TWEEN® surfactant (TBS-T solution) or
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In USSN 60/732,994, filed November 3, 2005 it is suggested that one use a device formed

of several layers including a porous support layer below the one or more layers of blotting
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distributor membrane is secured against the blotting membrane the pliable layer deforms to insure
a complete mating and uniform flow between the blotting membrane and the flow distributor.

In a further embodiment the holder has an integral well formed above the flow distributor to
hold reagents and /or wash fluids during the processing of them.
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It is another object of the present invention to provide an apparatus for conducting
pressure or vacuum assisted immunoassays of one or more blots comprising a vacuum manifold

and a holder for processing the blots and a mean of collecting one or more of the antibodies.
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b. placing the one or more blotting membranes containing the one or more biological
entities into the holder such that the lower surface of the blotting membrane(s) is
adjacent the porous support and the upper surface of the blotting membrane(s) is
adjacent the flow distributor when the device is closed around the membrane(s),

c. securely closing the holder, and
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Figure 1 shows a first embodiment of a device according to the present invention in
perspective view.

Figure 2 shows a second embodiment of a device according to the present invention in
perspective view.

Figure 3 shows a device according to the present invention mounted in a manifold in
cross-sectional view.

Figure 4 shows an embodiment of the device in a manifold according to the present
invention in perspective view.

Figure 5 shows a third embodiment of a device according to the present invention in
perspective view.

Figure 6 shows a fourth embodiment of a device according fo the present invention in
perspective view.



perspective view. 6 Figure 7 shows an enbodi nent of a
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12. The well(s) 12 may either be formed as part of the top surface 14 of the flow distributor 12
(Figure 2) or as a separate piece 12 (Figure 3) which is simply attached or placed on top of the flow

distributor 10.
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this embodiment the cover 52 is attached to the base 42 by pivot points 53 (one shown) so that it
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Various nethods may be used in the present invention.
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When more than one blotting membrane is used, they can be arranged in series on top of

each other and sufficient liquid containing the same desired reagents can be easily moved through
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in the mg@fowuhself qﬂd@wmséryam Jt gan theaba yeaskto opliestone er rarse Lrhsund repgents

tat b £ oo fRE ST GO O BeldBleB Bna BRI M Ysd h afte wisally Pc,
vesselzamaled bélmbdlbldechldtdefdjltWetchamﬂéws thamelﬂn raggrmel?ilfdnxd flbldl ng Off
turned on on rie SO

commﬁrma IQrhw tﬁ&ﬁ%cw&%ﬂm ef th%ﬂ@ﬂm%@ara%@n@ wcapvlbm V?$§e| 70
sl 38 A0S oot S St 07 gl
downstream surfacesef thdwpporqﬁh Omeaeadbam"nentspiaaeleo bé ussdt h an ot her
BT B . S SH 2R e, e ke B e e
an abs%ﬂiél#ﬁﬁétﬂl)&hét)’s cabRtld &Wé\)e stIy Blrfdlr@rbﬁe W rﬁ&@ﬁnbo@ﬁfreﬁ%ts({hﬁ%ﬁe

a collection vessel bel ow t'h devi ce, pre er ab
expensivee Tiamatrislicopreferably in tbe foumfrasm@r@him such aa:aapadt aplig brea maperd

sheet 3§ s 56, R\l i 3 o R e medBlpor B R

passesiBiduginthk wiatix St @It sithef b remved&ld thei@agEnbslutBEor if desired, it can
subdi vided into nultiple chambers that are in alignnment

have tagpund igpgentsliierin siteafieneempletion efiie tedligp eldbe blettingonemtyaneof
F@%eﬁg@%éslk%q%%@ﬁe vﬁmhé&%e Hh% &8§4nf’|ﬂv Wigee! 70

IS'S a cen |on poi nt

7 Zheundmbrapgpenntains ibv s T%rstlcesmmeesrmotelsubémcesil@\m%leaedn
rface of the sugf . O her enbodinents can al so

Generllydisss ugianses, s MSeah met"@@rﬁtm GIberbY Wi okhaying |ba@vebl¢twd
from alsBIRl SUPHYRSE R phbiR¥s BRSSP BiEby ibd 8pplication, usually to

detect the presence, absence, or amount of a particular type of material such as an antibody or

specific protein —i.e. a Dot-Blot type assay as described above. The definition of the membrane is
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an absorbent matrix that is capable of reversibly

bi ndi ng one or nore unbound reagents that are
expensive. The matrix is preferably in the formof a
monol i th, such as a pad, a plug or a paper sheet, that
Is positioned so that all the liquid passing through

. the blotting ne rane nd hol der sesthrouhth .
not e, hBysve, 0 Besk 051a0ie%, PHARPISR o i ASIER TRED PR goBlgns i
its mté?étx@ésﬁtﬁme@f mbie sdSstncEFto bb HetE@EY. IRAMR Inlike t?ﬁééréﬁ’ meRB@REY S

eluted in situ after conpletion of the festing of the
envisigredarugyin rmﬁﬁessntenveuiqn@re [peralyarassemmanly used ¢ lw@t elestsephoresis

oo 8 RIS by IR BE B VB R, sGe PERARS

fluoridb ¢PVIR) elded IMM@I&@N@M mymbrasss ey MilppteCeresatdn ef Bilgiggnt i n
the interstices either by virtue of having been blotted

Massachysglts sol i d support for el ectrophoresis or

chy

o ARy Bt AR caf b bodd EoloaRfY Lo Lot RSkl
perforinggben weriousssapleas s wodersisoddmthaatt) Most;commonlysmmcqamptes contain

bed
riolog RS Eeherasues Ruiish o el iruRamatiet pads §lagpidoties.
complbst CBrtioR firatB WRY BE fike! Butttrféea‘bﬁllcbfb%to?fhﬁ?e%hn@}étls AR A t&to tHese
any case V\her el n a nenbrane contains i Its
substanpese T8 e inverdionisehnigue iepapplicable & any crembrane bentaleingwithirdt a

bl Pk KRR RSB SPan T BRRDS 0Eer

substdmbébt el ectrophore3| S gel s such as nitrocell ul ose;
ny on; or various other polyneric nenbranes, such as

polVien membrenss ahich FQP&SBTH@Pd'@?@ﬁ?'eCt@mQﬂetlﬁéeSHKﬂ\%Bmmﬁm the
transf{f/‘émé Q%rb%%n%é 1hd ('jét&‘f’erdefmﬁ%&’& BthOReRbrafil Lh®hich @dg&teg by

use terial's can be

utilizing mhbmbsdecdntwung&muéfémuﬁér lfyl mtrd)ehmbmroegy éry Qlettlﬁg _of the %els

e on ,various s es as i s understood
Technfgies 1on B (OBF o ATSYHET IRt Be 2t A ot rgusAae of he
hwem%HHﬁ%ﬁnces such as individual proteins, antibodies,

nucl el c acids, oligonucleotides, conplex

c dhd lidujdde be wph@nmaytcbaialh idetectinb mageﬂ‘useoraml sinapyt beqmowxfed Bha

ese nces

wash. 16 AL e ZeAng et Sepssl oL e, & i 1R o e Cetected

TyplcemP rrb?o?élrﬂﬁ afﬂ@dé‘lécﬁéf@i Hy |mﬁ1urﬂ)logﬁﬁlb§écﬂ6}%%e%elli’§ntg6rﬁ St fdbody or
regardl ess of chem cal conposition o nmenbi ane

lmmurt@rea@&vetpnr@ortsah@@qf tymcaﬁssman@e@ce v¥reinleigapio fraafwtsmdeiected by

sunablrgﬁggfoﬁﬁcg%}ttld{ ﬁ§$és %ﬁ%gét%q? hqﬁu‘b @crég Epgtgérg?lp[gjgﬂbeom\g@dlate or

specmd @aeﬁb‘nﬁwﬂth ftrre%ﬂbﬁéh%e @etle detectel talrbairtAEISUSAdMdPRACIPREEHEd, Wﬂh
[ izing nmbr anes cont ai ni ng transfer buffer,

label a@ﬂ ééwtl@@'tnpf apnllcamns pltheigsfeatin®iepgants reay betieedpst 9., a protocol
ey E B R B RS A B
commardy, @onseradish peroxidase, and then this binding is detected by means of supplying

substrate for this enzyme. In application of reagent, it is possible, though not preferred, to use only

a positively pressed donor matrix to expose this component of the membrane for a defined period.
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The liquid to be supplied nay contain detecting

reagents or may sinply be provided as a wash. The

nature of the detecting reagent depends, of course, on

the substance to be detected. Typically, proteins are

detected by i nmunol ogi cal reactions between antigen and

a 'y

© R e torRbriert FEARAICERE ik Bfd bRt el RO madlleC B

eIevatedJandéMee tmpe@mmcdae also beeuged olﬁlescan‘lﬂeeffekeedehythea@g the dewce its

bst f t
surou G e BT 5 P cethos ot oo kst T raia isat indle Hatem
f Bt @R bE b‘éd&bﬁﬁﬁvﬁn‘él?zed' Wit W@%%tlwdfeﬁ‘ or préte8lin A& BreSent device

mul tiplicity of "applications of the detecting reagents
and pragegs biestipingdne prenaysly beundraptiodies frormthp biah follewkd by suksequenh

mcubag%rkss?ﬂtg%Htiboglgyorboitgm%%s'pgﬁfg%@ﬁ %t Ie %bnl aihe rgog}’ﬁﬁgtg?pags%
disrupfstt@antiffansanbhodd bovais iafd dlsdoRes ge abﬂbodi@ﬂﬁ%e%rr&mmb Y@ This is
substrate for this enzynme. |In application of reagent,

usually @chIegeqchysasqomb@atmwédﬁng%ﬁnqdie@f @by e¥posurg tagjberdiighyor low pH.

The dé?/i%@' ih byﬂlﬁ’auw \?lﬂﬁﬁéjﬂdégdjég{] béjfB?toe{angest dlﬂe @Jgﬁggoé Plpfg?il_sm%g)e high or
low pH raethmrlstThe eubsequeeh”epmlmng:m‘rbmmmerrmem(d@msmb tiiersame flow

t , but ted d |
dstibyGiisas o Tiae) O DRradelsaer soEpoe RS S eisame pracoias
initial d?&ﬁﬁg Slﬁitabl@%tsdfﬁﬁ’ét Iotflﬁgsare ?«)éfdbie‘mbﬂ'l ﬁﬂﬁa 'Irﬁé’rﬂéﬂgﬂél Iﬁ@ﬁ]dbp

box or co or t s use
the brangismtareas of BleBlot™ Clua klibéea@bguﬁe H126G0),| ReBioh Bluy-ﬁ/hidi soliitioh (catalogue #

e

an dtanaehd Q\f’est(efncmﬁtﬁnb eth@bmgerf & tér@é@trdfm{feﬁé&é AGheRbrane support

i ncubations with antibodies or other probes specifi

and prehederith egHigpble nrbetsehnas. aneribody. Pratgh ©dg., ;ﬂr@eeé)sor leiti mqieles or

T N
reverse ana)/l)rtSI used, wheremﬁha@tlmdg emth@ Iprbbb@aire sguttedynte 8 premidrade beother
evice, in conbination with

Suppol ﬂ\ép'qa[xewag ageyrfprmﬁ @Bd the @amﬂeegr target is presgatRcHe thefmmeRiized
i h

antbodi NG oyl ton Pl 1L ting Y SHPEEGHR ty abelng

of the grdigensfar targetschr by nsimg a sncomdsae/chnfllmdy specifipfon tln)s tavget. Reverse arrays
subsequent after storage, u t he same

ofen Py T ptfardts, i sRarTl estes bl Wi fleerp EdRRoef Do 6

[ nc

onable ol oG, R Risn Axeds SRR BEHR) WY Pttt 2
# 2500), ReBlot Plus-MId solution (catal ogue # 2502)
and ReBl ot Pl us-Strong solution (catal ogue #2504). In
standard western blotting, the antigen or target is
transferred to a nenbrane support and probed with a
sui tabl e probe such as an anti body, protein (e.g.,
Protein A) or lectin (proteins or glycoproteins which
bi ndi ng to carbohydrate noieties). In sone
applications, a reverse format (e.g., reverse array)
is used, wherein the antibody or other probes are
spotted onto a nenbrane or other
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support (typically in an array format) and the antigen
or target is presented to the imobilized antibodies
on the array. Visualization of a target-probe binding
event can be achieved by | abeling of the antigens or
targets or by using a secondary antibody specific for
the target. Reverse array<laiofs en enpl oy m xtures of
targets, for exanple lysates |labeled with different
fluorescent colors to enable parallel processing.
WhatRevadaiise assays can al so be perfornmed with the present
invention. 15 Clains Wat we claim 1 A device for
conducti ng i mmunoassays conprising a blotting nmenbrane
hdl deA degvRE fobrocamddctin isnpaoessays wpmErising 4)bldttyrg membrane holder

Suppors,i 0 I i 1 .
2 Por Ol e her T b T4 BioP ol i or FRIBIAR: &bioting
di st r imambreme and e powulsifliowtdistibutents O hieeprevigd evareliuithdistribution
sai d oy . [ i R
e R e e
di st r iteathe holder hea@mearrse(16) EleaFhbly decuring the seprarhard distributor
wher ej,n, éRP%QF means for releasably securing the

n

suppor e% IStributor to each other is in the form

sel ected fromthe group consisting of hinges, clips,

elASt fio BRNS of AGREFLNERIn:Dal | and socket, pins and
es, or ~coop

s
recesses, operativel'y engaging fasteners, or b)

t he neana) the neasaliiryelsasably seruring theugypeett aad distributor to each
distribu . kS.i f . i NOe .1

or o)t reey s ERIInPidEdea o B bRy RhELRe & HhiCclps,
surf ace elastiaandamshesivesirtfal gadisaskebminsoandriscessis) Prs

mount ed : he flow distributor,
or d) t hg@%ﬁb&dvgl?%ﬁp?@ﬁé Ea%?%ggg’gﬁ'l ower and upper
surface britie meang ppeasabiy Sesgtng Hessuppert and disirduias|te gach other

(12) nounted, 08 Bes Hﬁgg,rorsurface of the flow

di stributor whereint well (s) is a separately forned
part, orc)hefloe distdwtetinssiE lbweobantears uppdar sWdaceatl hppeper

surface and Lhas %HE%F nord \f/v@ﬁsem%)gl]rt@j OP;%*?%E‘S%%{,’V”%& the flow

wel | s nounted on the upper surface o
di st ri budistribulesrasi n the well (s) is an integrally forned

portion 9{ thEI?ISWLHi)sH@Sutor has a lower and upper surface and the upper surface
has one or more wells (12) mounted on the upper surface of the flow
distributor wherein the well(s) is a separately formed part, or
e) the flow distributor has a lower and upper surface and the upper surface
(14) has one or more wells mounted on the upper surface of the flow
distributor wherein the well(s) is an integrally formed portion of the upper
surface of the flow distributor, or
f) the holder is made of a material selected from the group consisting of

plastic, paper, metal, ceramic and combinations thereof.
3.  The device of claim 1 further comprising a collection tray (22) below the holder

for the recovery of reagents, and optionally wherein the tray is subdivided into

two or more separate subtrays.
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surface of the flow distributor, or f) the holder is
made of a material selected fromthe group consisting
of plastic, paper, nmetal, ceram c and conbi nations
thereof. 3. The device of claim1l further conprising a
collection tray (22) below the holder for the recovery
of reagents, and optionally wherein the tray is

sybdi re separate subtrays. 16 4.
T%e dZ\bggngbgbpﬁ:Ia‘WWﬂgﬁeﬂfel n: a) the flow distributor

i s a merdreedow gistriputarirea MepIpranssofi but or has a | ower
and an Ucﬁﬁﬁé fl&Hﬁfs%%tcﬁﬂgs%h&N%pﬁﬁran @dﬂe?@ﬁr@aée]eﬂ’l)d théSipBer

wel | ted on the upper surface
di st ri buauface (th) hey atwell meunied om e lﬂﬁﬂeés‘#ffﬁilﬁ anth? flqvegdjstributor,
distri bu(; or and each flow distributor has a | ower and

an upper surface and has one well nounted on the up
sur f ace @fthehelHediastmersdhrn one ey distribgier and epcthilew ﬂ@tﬂbutor

5. The \é' LRwR afd gk Ub%er%@ﬁ@&@gné Rés GRNHEIEfbDSteY RAUHE Upper

assi st ed | mmunoassays her conprising a vacuum

mani f ol dsur@ye oseacrh@t@%wt@r rerecflosy #stsbeigrs: her

conprising: a) a collection tray bel ow the hol der for

the recovery of reagents, or b) a collection tray

bél owThRderise @belainyi agiarted & epadyctips va@&@éﬁﬁ%sta%nmunoassays

mere'b?f&rﬂ%r'bBﬁ\}Snélﬁg sYRgios HeMitbinyg). t wo or nore

separate subtrays, or c) an absor bent mat ri x downstream
of the hol der for bindi ng and eluting reagents, or d)

arg, ab%%%%wceras@aglnxsomm@aom : the hol der for

binding and eluting reagents and wherein the matrix is

in the f@)raw@lecvmhm tteﬂow #1e holdey ferdhe sRqqvely of Feagents, 8lv

the hol dtﬁ‘{ E&recﬁaﬁtréﬁwa«m% 1ddr98ABB rEcoIB A redRhBiSnd
support avi one Or rmrgj@%rooves and opent ngs wher ei n

sald . opehereishaiiay osibaivsiednorwa caMpTe PeRAARGUDITaYS. or
per i met ef) Of asdhisbnt RlatrXCddwPRtrbARY the hold FElDMdiRg 8hd eluting

claimb5, further conprising one or nore menbranes
cont ai ni iR§gedi8eCfor nore biol ogical entities to be

assayed, 4} Jea 0ot nfTREITTRITRERMEST the holder for binding and eluting
reagents and wherein the matrix is in the form of monolith, or
e) a collection tray below the holder for the recovery of reagents and a
porous support having one or more grooves and openings wherein said

openings are positioned inwardly from the perimeter of said collection tray.

7.  The device of claim 5, further comprising one or more membranes containing
one or more biological entities to be assayed, the one or more membranes
being mounted on top of the porous support and the flow distributor being on

top of the one or more membranes.
8. The device of claim 7 wherein:

a) there are two holders which are run independently of each other, or

b) there are two holders which are run simultaneously with each other.
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bei ng mounted on top of the porous support and the flow
di stributor being on top of the one or nore nenbranes.
8. The device of claim7 wherein: a) there are two

hol ders which are run independently of each other, or

b) there are two hol ders which are run sinultaneously
with each other. 17 9. The device of claim1, adapted
f C . .

o ¢ nan davied B AR T B R P S i immunoassays
nrerrbr ammr&@np@mmm@g a cakecien maniolgi eneoeyi raare regmbrene sopigining
be as BRE BEmbRFALRBraHS
op oP % Bamey oRBEaPentfTRE & (IPAREEOE g B BEmoRFRbReres
on t opeio§ locatasl entopmf thﬁowcuomasmnpaﬁe@e flomedigiribytpr lkeing on top of
reagegls gkl érsm%lfﬂérﬁgraﬁgs LR o‘? 3r5' ?eadelnPWeﬁE RbhAtBYbR%ep of the
a pressure cap renovably ‘seat e he one or
nor e flo\eai@érmutmaIpsessuteeca@arpmnawlv] ge@tﬁd |0n|t@2 ofithe jong or more
i nter} Cinfefor, 1Rl BEnGkonnected t
posi ti vgeag\gglbér gHseg(%nph% !I% é}'@ﬂ@??l\% ge 8? claim9 n§eonnected to
wher eiarsoutee af ipepidiveagas pigesuiel ders which are run
i ndependently of each other, or b) there are two

hol ders which are run sinultaneously with each ot her.
1810. The device of claim 9 wherein:

a) there are two holders which are run independently of each other, or

b) there are two holders which are run simultaneously with each other.
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