| MVUNCASSAY PRODUCT AND PROCESS This application clains priority of
provi sional application Serial No. 61/484,701 filed May 11, 2011, the
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di scl osed herein relate to a device and process for the detection and 5
position of substances that are contained in a blotting nenbrane. Mre
particularly, it concerns a technique for applying reagents, wash sol utions
and detection chem stries to a blotting nmenbrane to acconplish this
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In all of these procedures, nm xed sanples of biological entities are
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context of sequence determination; in the detection of polymorphisms; or verification of sizes in
15  other contexts. Also frequently conducted are separations of proteins, glycoproteins, protein
fragments and application of gel separations as verification of homogeneity or purity, identification
of post translational modifications and confirmation of molecular weight.

In all of these procedures, mixed samples of biological entities are applied to
electrophoretic gels and the components are separated by application of an electric field across the
20  gel. Regardless of the manner in which the gel is developed, the resulting pattern of migration of

the substances contained in the sample must be detected in some manner.
To conduct this detection, typically the gel support is contacted with a blotting membrane
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
25 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 milk
(generally about 1-5%) in a Tris buffer saline solution with TWEEN® surfactant (TBS-T solution) or
phosphate buffer saline solution with TWEEN® surfactant (PBS-T solution). The biological entity is
then incubated with an antibody specific for the antigen on the membrane. The membrane is then
30  extensively washed to remove any contaminants, unbound blocking proteins or antibodies and the
like. The membrane is then treated and incubated with a secondary enzyme-, radioisotope-,



25 solution to reduce non-specific binding (which otherwise |leads to a
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step. However, they discount this effort as it is only available in small volume applications and still

is uncontrollable. They suggest instead that the better method is to use a manual press having the
membrane on top of a filter paper and cover layer and then pressing the membrane sandwich
25  between two plates to squeeze the liquid through the membrane and into the paper.

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
membrane, a flow distributor above the blotting membrane(s) and a well on the flow distributor to
contain the liquid to the desired area and to allow for lower starting volumes of such liquid.

30  Preferably, the flow distributor is a non-binding or low binding porous membrane
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opened and one or more blotting membranes are placed between the lower and upper layers. The
holder is then closed and placed into a carrier formed of an upper and lower plate, each with at
least one opening that allows fluid to pass through the top plate of the carrier, through the holder
25  and membranes contained within it, and then through the lower plate of the carrier. The carrier is
then set into the manifold apparatus to process the samples on the blotting membrane. Upon
completion of the process, the carrier is removed from the manifold, opened, and the blot
membrane holder is removed. The blot membrane holder is then opened and the blot membrane
is extracted for downstream detection.
In another embodiment, the holder is formed of a material selected from the group

consisting of plastic and paper, the holder has a top portion and a bottom portion, each top and
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with at least one arranged along the Iength of the top surface of the top plate and at least one
arranged along the width of the top surface of the top plate.
In a further embodiment, the carrier inner surface(s) contains a feature to stretch the one
or more blotting membranes in the holder so as to avoid the formation of wrinkles in the membrane
15 and make the surface of the membrane flat or planar as possible.
In another embodiment, the carrier has a stretching feature formed of a flange seal located
on at least one of the inner surfaces of the top or bottom plates. Preferably it has a flange seal
formed on at least the adjacent inner surfaces of the bottom plate. More preferably, the flange
seals are located at a width and length that is greater than the opening of the holder but less than

20  the width and length of the outer edge of the holder.



I n anot her enbodi nent, the carrier has a stretching feature consisting of a
conpressible or flexible nmenber positioned on one half of the carrier with
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In one enbodi ment, the manifold is subdivided into two or nore subwells to
run parallel 5blotting nenbranes or subparts of one blotting nmenbrane, each
menbrane is typically processed wwth at | east one different reagent.
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10 corresponding holder subwells so as to prevent fluid migration between wells.

In another embodiment, the manifold has leveling feet that when used in conjunction with
one or more level indicators of one embodiment of the carrier allow the manifold and carrier to be
leveled in a horizontal plane.

In one embodiment, the manifold has a series of feet that are capable of being adjusted in

15  avertical direction so as to level the manifold in relation to the level indicator(s) on the carrier when
the carrier is attached to the manifold.

In further embodiment, the series of feet have a screw that fits into a threaded portion of
the manifold bottom to allow the feet to be individually raised or lowered in a vertical direction.

In another embodiment, the manifold is subdivided into two or more subwells to run

20  parallel carriers with different blotting membranes or subparts of one blotting membrane, each
membrane is typically processed with at least one different reagent.

In another embodiment, the carrier top plate opening has a lid positioned onto the upper
edge of the opening to minimize evaporation during long term, i.e. overnight incubation.

In another embodiment, the lid has a resealable relation with the well.

25 In another embodiment, the lid is light blocking such as being made from an opaque
material.

In another embodiment, the opening on the carrier bottom plate has a cover to prevent
fluid leakage.

In another embodiment, the cover is releasably sealed.

30 In another embodiment, the cover has a valve feature.

In another embodiment, the valve is of a duck bill or umbrella configuration.
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substances embedded in the membrane that are to be detected using very low volumes of liquid
and reagents. This method enables completion of the blocking, washing and antibody binding

10 steps in about 30-45 minutes without compromising blot quality. One simply takes a holder, opens
it and places the blotting membrane(s) on one of the surfaces such that the lower surface of the
blotting membrane is adjacent the porous support and the upper surface of the blotting membrane
is adjacent the flow distributor when the device is closed around the membrane(s). The device is
placed on or in a manifold having a pressure or vacuum supply and the process is commenced.

15 It is another object of the embodiments disclosed herein to provide an apparatus for
conducting pressure or vacuum assisted immunoassays of one or more blots comprising a vacuum
manifold, a carrier designed to fit on the manifold and a holder designed to fit within the carrier for
processing the blots and a mean of collecting one or more of the antibodies.

It is a further object of the embodiments disclosed herein to provide a process for

20 conducting vacuum assisted immunoassays on one or more membranes comprising the steps of:

a. providing a vacuum manifold, a carrier for holding a holder, the carrier being
formed of a top plate and a bottom plate each with at least one opening formed
through its thickness to allow fluid to flow through it, a holder for the one or more
blotting membranes, the holder being capable of being positioned between the top

25 and bottom plates of the carrier and being in fluid communication with the at least

one opening of each plate of the carrier, the holder being formed of a porous
support and a flow distributor which are held together, one or more membranes
containing one or more biological entities to be assayed, the membrane(s) being
placed on the porous support, a flow distributor being on top of the membrane and
30 the holder being placed between the top and bottom plates of the carrier such that
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fluid to flow thy Orlégé}b stg E%djg onk 8 mérgﬁd@Bﬁalcﬂheg% sPéo%fré@gedm”bf anes,

t he hol der being ca el ng positioned between the to and bot t om
pl ates of the carrier and being in fluid conmunication with the at | east
one openi ng t he der

f h t f.t f d of
o 0wt suppott AR e AscbF R ordefieé th BT DES K FTERES 81 “rror e
menbr anegy| P irdbd b8 nfaftPialCdelcdil Srok tRé @Eb‘uﬁ%bnsﬁ%ﬂﬁg éﬂ pﬂéstlé andPBareP IRY Réldert he
menbr ane(s) being placed on the porous support, w di stributor being on

top of tlhaenngermmﬁenandjaeotton”epqﬁ@nd@ﬁh t@man@ loatmdwbba\mem outeeedgepa topd

pot t om o Pt et ey & EERshy Rt Tcsof e UoBb sl sl Bt G et
the innethe gbnubrﬂsmastars‘omceorwn iwed BOthé 0nteiPédyk eat Idast 16l epnBrion @adsn oFEniAg
reagents to the at | east one opening of the carrier top plate and appl yi

a vacuunnvydshihe opleeedasadyBeieLs SURR! PImEed 9B s lap surfase @Ubfh betiom poRisBANGE in t ﬁe
gggniplngt f(f;ufw ({%@ou@é fb}f@% &"f % I{o@b‘rtéaﬁ%@'b@ tHR VPR WARA GistrBltor d3Ferd HedBLnidy Yt t he
the top portion, wherein the holder has a means for releasably securing the first and second
portions to each other when the top and bottom portions of the holder are aligned such that the
bottom surface of the top portion and the top surface of the bottom portion are aligned and
arranged adjacent each other to bring the top and bottom portions together.
In certain embodiments, the means for releasably securing may comprise a sealing material
formed outwardly and circumscribing the porous support opening. The top and bottom portion of
the holder may be made of one piece of material and the holder may have a fold running a width of
the holder to form a first portion and second portion. The fold may be a hinge.
In certain embodiments, the flow distributor may have a lower and an upper surface and the
upper surface of the flow distributor may be attached to the bottom surface of the top portion of the

holder such that the thickness of the first portion forms one or more wells on the upper surface of



c. adding one or nore washing agents to the one or nore wells and applying
a vacuumto pull the washing agents and any unbound reagents through the
top pl at ewoperwsggosfl ow di stri butor, nmenbrane and por ou®CIAsp@ri3z2nd
opening of the 10bottom plate of the carrier and into the vacuum mani fol d
and d. repeating steps (b and c) one or nore additional tines as desired or
required. In certain enbodi nents, disclosed is a device for conducting
i mrunoassays conprising a holder forned of a material selected fromthe
group colnhsi‘lmm distgbutdr. Fhaspeningah the appmrtion isheentally theatet aithimthe auteogdgeaf theon and
a bottom .1on, each top and bottom portion having an outer edge, a top
surface 9 80 ot t om surface and a thi ckness between the top and bottom
surfaces, at [ r t he
Ut er - edge. B R e SRR T g o e
edge, a Purawsrrisiufopdine hcbldnrn’éld foftet heing dmmeduof acreatedal tsklectedfromnthggraupon and
a flow distri ur f the to ortion jch
G st 11 burBreiog b Peste Aol B g Fiae it 56 pliier i Efafrvotind bl BEr has a
neans f ogndrRkeA pefbry mapRalei i Buteheddel é$dp safsbesme Attt shrfe8 and & tiRAdssot her
when the top and bottom portions of the holder are aligned such that the
bot t om skatwesndhetpp gmﬂgbqttgrp spitaces, @hleagi@na efdha paions Mewy Bavedr sali@omieon nwardpor ti on

are alig ttom
por 1 one i ghle, BB R eAREh R fisin Bhoihd i SPk Aot BB AR 'y
secur i ngsupport formaar dnsthe eopsaddertd tHeetottsrm @brtubmamde@IfI@/uauwaryroramd on a lower

circunscribing the porous support openin t op and bottomtﬁortl on of

the hol derfasRs) hedoprgiionghichslstrispiacevers thmpéramgﬂft%ap oo IeEsdT therBgldsave a
fold run

por 1 on. TR g ftiaheYololckadl SRS kil ?fﬁ%@%ﬂ?&?ﬁ%nﬁ@%ﬂhﬂﬁf@mﬁ%P| ow
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bor t1 on b Bruarg oblbe BEporPariRarers A6 e e eRenseS et sh B B bid loPor s
one or ”Md%oﬂ@hk)&u&@tdg‘éﬂ%eﬂpper surface of the flow distributor. The

openi ng of the portion is centrally located within the outer edge of
the top portllrmertam embodiments theaderice atboaipyreanpsise @ hasrierdaritiachoidsr camprhigieecafi ng

bei ng- 1 of ety ong HERa A eaihebad MRuT e Lt 00 bbb sop opfEsc i c
and papetickiedehdibaherie lﬁﬁﬁn&lﬁ)ﬂ@m%urﬁe@@s RA blteOstigaary & [d2et dne Bpérmigt iheplategach top
and bottom portion regg ave an outer edge, a top surface and a bottom

surface Bang o a lpnaiik AR widheareadas ihanHae {eﬁﬁiﬁeﬁﬁ@\"m piohe Selearatbedop plate oEH&t one
of the pgyid: A0 JEY, p%ﬁﬁis&s%ﬂﬁdllﬂe(ﬁ@f ih vt gﬁ%@ﬁﬁhﬁfthé ?ﬁenfﬁggg@?‘? rioft | east
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the top and ottomprtl ns of er arealg such t hat e bottom
sur f ace afeninpef thejop ptatet, b resa thdn tthee)uteoplmeusucﬁra@éthemoldereatﬂﬁwtQmmopthe Loiama are

por U1 onsiigeenaes caatf RE B8 ofhe Bl Bt Bt PR s B BAfal k¥

conpri semaarfs%rrré@rsafswahom.rkfm@@b@ﬁd b&l@ﬁmdt§l@§et@é°r a top pl ate and a bottom
pl ate, each havin a length, a top and bottom surface and a

t hi ckness beﬂﬂ/\@étﬁlnteﬁ‘éodlfbwt&m Sﬁaiﬁﬂfbth@ seliomestiEiace chHedap piate arfhlbe RGUHACE| east
one open a length and width greater than the |length
and w dtﬁ%bo}tﬂﬁpﬁlﬁ%@%ﬁ?@%{a@% pl ate of the carrier having an opening
subst anti al | yn esutainl embodiments, thera thaly e gt IDaStCDnbH@enp@wtlmd@ﬁcetdttacﬁedbm thertion
of the hol der, the bottom surface of th pl ate and the top surface of

the bot t ¥iRepIusace & deromelaterayd dH@aydPC'%@éﬁgéagrge Ficaipn dheERtaygetyo B¥ih ot her
when t he; I t ranged on
each sur et Rl BondihE Al BRERE of iR ing 8 SR By e L B 707 "t he
top plate, but |less than the outer dinensions of the holder, at |east one
of the plates has a seal forned adjacent the outer edge of the pl at e and
outward of the seal of that plate, and a nmeans for rel easably holding the
top and bottom pl ate toget her. % certain enbodi nents, the seals in
the bottom surface of the top plate and the top surface of the bottom plate
may be flange seals. In certain enbodi nents, there may be at |east one
| evel indicating device attached to the upper surface of the top plate, and
it may include a 360 degree indicator. There may be two | evel indicators,
one along the length and the other along the wdth of the top surface of
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In certain enbodi nents, disclosed is a device for conducting vacuum

assi sted i nmunoassays conprising a vacuum nmani fold and a hol der forned of
pl asti c ovopapers4oshe hol der has a fold running a w dt hpofi/ush@2lst2der to
forma first portion and second portion, each portion has an opening that
are aligned when the holder is folded closed along the fold, a porous
support covers a first opening and a flow distributor covers the second
openi ng wherein the hol der has a nmeans for rel easably securing the first
and second pdr tdedais erobogimeentsot digdosedein & heevivel éer congudting deduwnh oszidted| ong

the fold to bring the first and second portjops together. The fl
i 't 11 buTERTRAST R GORPTRA Y manio gt BT AR e20i Be Rt s a
devi ce s DR AYAING AANTACRIRRYSToRPATHS! (100 oty IRSUTHEREALObgHEIAE 0 2

base, the base ving an upper support surface for supporting one or nore
carri er sart bgening dhet @ranalignécbvblesy the dolder iprfddasiselesdd atodg dhedioli a potslus\aupplod

support, the er surface contai ning o or re central i, Ngs

oxt ondi P ERATR RPeYCEATd & o ety S Seropdipregpinied & BN ™t P gnrrent
Wi th t hemedis f@trelaRERy SlnirgaRéfirstBind SécoResdHionBtd &eh ether iten iebidedis fdide® 1 1S
an expl oded vi ew of carrier in accordance with certain enbodi nents; 5FI G

a
2 is a pdesspatong (e fald briog the fissh ard sacondnpastions ppaethgro she flowrtistibutoe 88y BaAce wi t h
certain ﬁgm@gﬁémnts; FIG 3 is a perspective view of a carrier in a
cl osed position in accordance with certain enbodi nents; FIG 4
i's a perspectr vatawi eodislentendisoiose i Fede@clor conductihg imm@onssays compasispadance
with certain 10enbodi nents; FIG 4A is a perspective view, shown in
cr oss- se¥aciym magifoldhayving @i kage.\ipe: pasg havigaeyRPaSSUPREH, eriase IRE supPerERERIe At h

certain ' ; ; ' t e W f I rane
ol dor TSI GG 7 OGRS b R AT E SR ol B wPRT
enbodi nesurfage containing one or more central openings extending through it and the one or more central

openings are in alignment with the one or more carriers.

Brief Description of the Drawings
FIG. 1is an exploded view of a carrier in accordance with certain embodiments;
5 FIG. 2 is a perspective view of a carrier in an open position in accordance with certain
embodiments;
FIG. 3 is a perspective view of a carrier in a closed position in accordance with certain
embodiments;
FIG. 4 is a perspective view, shown in cross-section, of a carrier in accordance with certain
10 embodiments;
FIG. 4A is a perspective view, shown in cross-section, of a carrier with an umbrellas valve
in accordance with certain embodiments;
FIG.5 is a perspective view of a blot membrane holder, including a blotting membrane, in
accordance with certain embodiments;
15 FIG. 5A is a perspective view of a blot membrane holder, showing a flow distributor, in
accordance with certain embodiments;
FIG. 5B is a perspective view, viewed from the underside, of a blot membrane holder, in

accordance with certain embodiments;



15FIG 5A is a perspective view of a blot nenbrane hol der, showi ng a flow

distributor, in accordance with certain enbodi nents; FIG 5Bis a

per spect iwe 20i2em4908i ewed from t he undersi de, of a bl ot mwewhrSane/obiider, in
accordance with certai n enbodi nents; FIG 6 is a perspective view of
a carrier in an open position, including the holder of FIG 5, in
accordance with certain enbodi nents; FIG 7 is an expl oded

perspective view of the underside of the carrier in accordance with certain
enbodi ment s; BBl 6E&s aderspeciive e pieecdarrieein\an epenojositibre ingladirg tie delderfof Elike5,carri er
with the cover in place, i ccordance with certain enbodinents; FIG 9 is
a per spePArePEapeeaeran ﬁ‘ﬁgﬁdﬂm 'in accordance with certain enbodi nents:

FIG 9A is a per#RefAkkYSueY bEo@fivedidiPefiietnberiitid & 7 GRlet Fﬁ%%d?cﬁan&@ﬁiﬁﬁ' in
accordance with certain enbodi nents; 10FIG 10 1s an expl oded perspective

vi ew of eertarimbodinients;ncl udi ng carriers, in accordance with certain
enbodi nent s; ctive vhﬁw of a mani.fold, hol der

and Chrrier i BCaRisaaREL e EROLhE v ReR R AEES Mnlth B eBler B RR oscr i pti on
accordance with certain embodiments;  FIG. 9 is a perspective view of a manifold in accordance
with certain embodiments;
FIG. 9A is a perspective view of a manifold with a collection vessel in accordance with
certain embodiments;
10 FIG. 10 is an exploded perspective view of a manifold, including carriers, in accordance
with certain embodiments; and
FIG. 10A is a perspective view of a manifold, holder and carrier in accordance with certain

embodiments.

15 Detailed Description
Turning first to FIG. 1, there is shown a carrier 10 in accordance with certain embodiments.
In the embodiment shown, the carrier 10 includes a lid 11, a carrier top plate 12, a carrier bottom
plate 13, a cover 14, and a bubble level 15 on the carrier top plate 12. In accordance with certain
embodiments, the carrier 10 serves to hold the blot holder flat and to deliver reagents such as
20  antibodies, wash buffer, efc. to the blot holder. In accordance with certain embodiments, the
carrier 10 is a standalone device, separate from a manifold base (discussed below), which allows
the user to setup multiple blots at the same time. Thus, each carrier 10 can be selectively loaded
with blot holders containing blots, their respective antibodies added, and then incubated.
FIG. 2 shows an embodiment of the carrier 10 in an open position, with the underside of
25  the top plate 12 shown to the left in the drawing and the top side of the bottom plate 13 shown to
the right. In the embodiment shown, the top plate 12 and bottom plate 13 are hingedly connected
at 16. As shown in this embodiment the hinge is a “live” hinge that bonds the two portions together.
Alternatively, the hinge could be made separately and attached using adhesives, heat bonds or
mechanical fasteners. Other embodiments use no hinge (not shown) and use clips, elastic bands
30  orcooperatively engaging fasteners such as a slot and detent, friction fit pin or the like form on or

10



Turning first to FIG 1, there is shown a carrier 10 in accordance with
certain enbodi nents. In the enbodi nent shown, the carrier 10 includes a lid
11, a carwoOenizpopl ate 12, a carrier bottomplate 13, @&Crmseri2hd;21iand a
bubbl e | evel 15 on the carrier top plate 12. In accordance with certain
enbodi ments, the carrier 10 serves to hold the blot holder flat and to
del i ver reagents such as 20 anti bodi es, wash buffer, etc. to the bl ot

hol der. I n accordance with certain enbodi mnents, the carrier 10 is a
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ABS, K-resin and the like. When a separate hinge, clips, elastic bands, adhesive film or other
30  securing means are used they may be made of metal, plastic or elastomers as desired.
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25series of openings that direct the spent fluids to a predeterm ned

desti nati on. The outer edges of the support 4 and the carrier top

pl ate 12 waypoéasmmwde of the sanme nmaterials as the suppoPCTAIS2MA®BT72an
integral hinge is used, it nust be nmade of a flexible material such as

pol yet hyl ene, pol ypropyl ene, an el astonmer or one of the inpact nodified
materials such as ABS, K-resin and the |ike. Wen a separate hinge, clips,
el asti c bands, adhesive filmor other 30securing neans are used they nay be
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certain enbodinments, a flow distributor 46, such as a GVPP nenbrane, is
| ami nat ed or bfRed HArd 5B show a holder 2 in accordance with certain embodiments. The holder
2 includes a frame 40 having a perimeter edge configured to support a protein blotting membrane
45. In certain embodiments, the frame 40 is constructed of plastic or paper. In certain
embodiments, the material of the frame 40 can be bioresin, cardboard, HIPS, paper, or any other
30  suitable rigid material that can support the membrane and keep it flat. In accordance with certain

embodiments, a flow distributor 46, such as a GVPP membrane, is laminated or otherwise
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attached to the frame, and over which over the blotting nmenbrane 45 can be
positioned. The flow distributor 46 is attached to the frane and the bl ot
menbr ane wWe 20evidwioshed bet ween the flow distributor 46 a&od/ush@2/8m20US
support 47 when the blot holder is closed. The porous support 47 on the

bl ot hol der is supported and in contact with the porous support 4 of the
carrier bottomplate. 5 The flow distributor 46 functions to evenly
distribute the bl ocking solution and the anti bodi es over the bl ot nenbrane.
I't al so ataghddad ée filameyardloverwgiichaterttheelslettigoherbranesd Svdae e pesitioned. i Ehedippl i ed.

The hol der .2 al s a oro S ort 47, such a ce of
T o Brls bt oo TBBR S (5 MRinamiiars & SSMuBAS bEMER "8 18w ng
easy acCaai R o yREEHG0N & ?&wmn%@aotrﬁa@ﬁ@a@ewam e

bl ot nenbrane and protects It from damage under vacuum force. The 10support
47 is pohhetblzot haldeslid suppdrtedeand lirogontakct Withgthée eroushstmuqrh4tohélemamier botibreptat2. The

hol d t t 10,.in FL.G. 6.

cor t o n” ircloi fer 7 Racthaf Ben? BSHou st Snien A0t g ieieR ot o
sensi ti v@e adh@shtend Ot didterefiiiés Ml ol of PleSP0IEBS WIRA Radumhs Agpadd. ahber

addi ng the bl ot nmenbrane to the holder, the user renoves a backing strip to

expose t kdep2eaksoindiudes ALIOfIUS SURDAR &Zi Sush @R @ Rigrerol selrepyiese npmwoveadResho t he

1 ow 0F SBERBYS B e o R S00E o BRTBER0EYr 18 (85958, e BBRRERHBAY®! P

To renove ers can nCI uded

to tear a:wanhuctmwpmnseth@blet membrane ianid prerettautrfroantmhger&mﬁa vaeuuirhforcepalthapar
pape er or other thin sheet of paper material _is |lamnated to one

r
si delbf %ppBQﬂ@ e BpPrERelion Foe oy fiaigseintobittiBe biobhaker 2uThnhalger s $heun; s
required aper backing sticks to the GVPP

menbr aneprb&rlgE&Itghwlﬁgg)wrrlhpﬁ)dﬁ\g?yBseal After the process is conplete, the
bl ot nmenbr anelni certaiasmnbbdimersydiie holdérhibodn beamiadey by dantireding arp]eslsuragsemtlvaanage

tick d i Th | d is th d f
backi ng deae Biipe Rt & S adhbonders o B Cah et aiiEaE Slof et REEe £ 4n
8 i1l ustpgdee tﬁ%eﬂ@%ﬁe’%‘%cﬂﬁg §th?tolé?;§ds@'fﬁecpﬁés"sur6rser%|t|@é gdhb3ve Mdthdl Rakn FI G

7 are the plurality of openings 74 in the porous support 4. Cover 14 is
usedlX o bewmesh thibe dpedistigeion €.g250 ther@RFhmembrarg) rig) Crette ansealed @éhetopduripng

over ni onroCE bt Rt G Bl e Bon b BB 14 i ol 06 RGP ™

openi ngs 74 ameceRsin lepibbéi@entdya dih paapal dhperavaeshpel BYothsh thinnledthed pagsrer 14
has a correspondi n@g}t annular slot 60 (FIG 4) configured to mate with the
e

annul ar Mptagal sdarginafed topneside obdReyPreniiend Begt S¥henthe Relder iseet with yatep(aecur e
Ieltl tnon;'?g J@ ré%?gtr;l@ J)?é) %Bthe\:}%f‘l ﬁe&}?%ﬁéﬁ&% hfﬁgccf\w mefbEAs! Piting a
20  temporary seal. After the process is complete, the blot membrane is easy to remove without
having to tear anything or manage sticky adhesives. The holder is then disposed of, as after the
paper backing dries, it curls and the holder becomes unusable.
FIGS. 7 and 8 illustrate the underside of the bottom carrier plate 13. Visible in FIG. 7 are
the plurality of openings 74 in the porous support 4. Cover 14 is used to cover the openings to
25  prevent leaking of antibodies during incubation, particularly when incubating for long periods of
time, such as overnight, as seen in FIG. 8. In accordance with certain embodiments, the openings
74 are surrounded by an annular raised ring 49, and the cover 14 has a corresponding annular slot
60 (FIG. 4) configured to mate with the annular ring 49 and thus the cover can be pressed onto the
ring to secure it to the carrier plate 13.
30 Alternatively, the cover 14 can be eliminated, and an umbrella valve 144 can be used to
retain the liquid during incubation, as shown in FIG. 4A. When the vacuum is turned on, the valve
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retain the liquid during incubation, as shown in FIG 4A. \Wen the vacuum

is turned on, the valve opens and the liquid drains. Preferably the val ve
i s made oVOEBPDMs§®@shyl ene propyl ene chene nonomer) due POTIUSS0IRMBT2Miness and
ability to snap closed quickly when the vacuumis turned off. This helps to
prevent backpressure and air trapping, which (with the silicone valves) was
causing the blot holder to bow and | ead to adverse anti body pooling.

Ant i body pooling (non 5 wuniform coverage) |eads to a non-uniformsignal on
t he fi nabpeh$ ahd thediduidtdrainsarReefsrabligdiie vdhe is nadp et EBDK (eihlienchprogylenevdismk si gnal

faint) and areas with pooled antibody will have a strong signal (bqld).
o Shounf DT cabe0l0a s HEEes 2 Ul doanee e A 4hon BROGRH R Binean 1 of d
8 1S a VEEUTHR A8 fo%rgvgrgﬁ%ckﬁr@&uféearﬁdt %ilﬁt?e%ﬁ‘] t @hiéh g&lﬂllhttﬁ@!sﬁcoﬁg%[\?@s Qfagvacuum

(not shown). The mani may 1 nclude a waste ¢ ection devi cg (not
shown), caueihg dw blotr kaidepttaddwe ang desidt to cadgersé antibldy peating. oAwtibady( padling krean) t o
collect the liquid pulled through the carrier, 10. In accordance with
cert ol n UGBk A0Y R B ot PO S0tRLE e B L0Gsadol Aty eBG PG
support gkifl SR aAfeaR Bighdn{faikt) Sitearéds witR beolsdntibRly il Have & stingeigekl (bblde support
surface 44 includes one or nmore wells or carrieéer receiving regions 55A, 55B
(two shown i nAFBiwng RGP anglyl0i ilcacoerdange pitticartain gmbadingity areaifold8ris Bs 56

carr i o i AR B8 Bondd16 o Seble b b G0 @bSodun fertierlod 5 ar
respect i may incideraokastetidlidotion derica giohsho@n)d suvhab & edoeptgclé, pesitivhad ihahedméhifaldd t he
process. The devi ce can be useé:l with automated |1 quid handlers and the |ike

i f dw_EOsi r@gt_shm@ﬁ%c@l%_th%gmi@ pullg @quQh $acarei Ped into one or nore wells or
carrier recei jpiRehddned wiﬂﬁﬁngﬁg?m%rﬁ%%emif&ﬂ RSSO HdRYS, %0@@%8% 4ng! der to

run parallel carriers wt 'ott1 ng nmenbranes or parts of one
bl ot t i ngsupperbsefiaes 44 arc vhinte ot armeore sarfi€rs 10 ypplaced! Thepsuppessuddced4 inclades| east
one different reagent. The nmanifold ve a co N, pressure source or
ch" st abTEGH Mt RPABA! PR ToREor TS A5 e e Bt (At e B

I ndi vi dugilitaiity of upstandind rib3ryB e FecBi® BdiB&Side biftRe FEMEr bolkoth hiae 1By RdId e T eet
that when used in conjunction with one or nore |evel indicators of one
enbolfi meearrienfl 0 inreestabier manger ialtheguanifele 8nefddof HPn are @plicaslirespective controlsédédred in a

hre capernebial 3 miofirng MR R né 08 b Wefeeln pE OS2 BeleE e | (e
nani f ol diiguid haediérs bthé ketiftRsitedV @heferthd Radifld (833 subtividbeinoane bemoraiels drhe
carrier is attached to the manifold. In further enbodi nent, the series of

f eet havearigr MR 1 Ws,fm Qaﬂifﬁ%%& Rreeen e thay enedipldsr tO_t @ pahe! fcair igfShot t om
L0,y PRt s AR sl 5 9RBN] RRRRFY BB ABIRRSE .,
her e20n. Ypieallik gyocksset ovithbati least 36¢ hldferenh esagert. Theengnifold & camdavera aompai ti ve
pressur eprgsrsiupgesgurfcja l)rt eract istgtPon%];rriEarhrgcéiviin urtiagcijosn ctaﬁ bg (p:)r%gssusre (t:orr}t?olleg l|rn%i?/idually.
In another embodiment, the manifold has leveling feet that when used in conjunction with
one or more level indicators of one embodiment of the carrier allow the manifold and carrier to be
leveled in a horizontal plane. In one embodiment, the manifold has a series of feet that are capable
25  of being adjusted in a vertical direction so as to level the manifold in relation to the level indicator(s)
on the carrier when the carrier is attached to the manifold. In further embodiment, the series of feet
have a screw that fits into a threaded portion of the manifold bottom to allow the feet to be
individually raised or lowered in a vertical direction.
Various methods may be used in the embodiments disclosed herein. The key factor being
30 thatthey all rely on a vacuum or positive pressure driven filtration of the liquids to access the large

inner surface area of the membrane allowing 3-D interaction of all the molecules throughout the
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I nner surface area of the nmenbrane allowing 3-Dinteraction of all the

nol ecul es throughout the depth rather than only 2-D interaction at the
surface awoOhar/Bewarred in the past. Wiere positive pre®slns2012/0smed, the
base could be a closed chanber that could contain the carrier, and the lid
11 woul d becone a pressure manifold to apply pressure to the well 22 of the
carrier. The sinplest nmethod is to use the enbodi nents di scl osed
herein to conduct one or nore 5 of washing cycles. Typically each washing
cycle i sd@ﬁnpnhérstbah orfly DDenteraction aethevastacees res epauredanies @sl. Whele ;ﬁosmt/eeps are
used per cyc not thod is t use t he .enbodi.nent cl osed
er ei b1 HESHENS W e PASRRPARDY § 6 crriies Pt oH SR Be R Bgh B0 Bl ot £ ng
Tembr aney @ikt bleturd YRR AbIAredslie (AL LWBPSH AheQarfen the vashi ng

steps. 10I'n all hese processes, any driving force suitable to nove the
li qui d( s) t hrﬁwgiwnplm methed isdo aiselthe embodimentsreisdldsed! Hereiarto banduct @de orThore can
vary cted for and t nlfold

di b
veen, 't h esBle 25O, el SHENINE i o comised e e TS bt e
posi ti VeGé}’fe@éH?litﬁstépéEyré @s}éhﬁertcgclé he researcher. Generally, the vacuum
avai | abl e may vary between 100 and 760mm Hg (133 mllibars and 15 1013

mllibars). ThRo e et v s theramboditents disslpsaddhersinsingaeh sterein which ligeid al so
b d
dsed.  (5Bar B0 MR Belh o et s AR Ban ] e R BRI o

about 10fBe wasHitg,. stdgsher sui t abl e vacuum manl fol ds i ncI ude but are not
limted to the MULTI SCREEN T1, and MULTI SCREENTm HI S vacuum mani f ol ds
avai IGbl e f r ofhellPl thessorasessss. 3By divingriores susphie @rmod’atheﬂ}ﬁ%(é)éhf%@kth%dewce

20Gener a%)r{dymﬁnhﬁe I?]‘aﬁ‘iféﬁd' ééﬁ H%rd’s%%“l"h% éf@ \églpd%'pgjﬁng]ga)sb t‘)rbrﬂa‘% Rloctlf frsur es

rangi ng from about out ves pressure
restrict biothngamdi mamahlfdtcéusmlythaldeurekiaspaerbof the filketep muéhqasme)glsywrf @acuuinhdrn t he
al | owed ran ranes used. Such pressure systens include but

are not rl’qSWIEE%raSSPF? %&Wfa@gﬁ%?ﬁ%qu??rg@ "cell devices available fromMIlipore
Cor por at i on_ 0Bl ahid @l BRARIMEPIdoebRstnbog bid Y BE BUS Billtalanat | on

units available from Caliper Life | ences of 25Hopki nton, Massachusetts.

15 1013 millibars). The use of valves pressure restrictors and the like may also be 'used to keep the
vacuum within the allowed ranges for the membranes used. A preferred vacuum manifold of one
embodiment uses of a vacuum of about 100 mm Hg. Other suitable vacuum manifolds include but
are not limited to the MULTISCREEN™ and MULTISCREEN ™ rs vacuum manifolds available
from Millipore Corporation of Billerica, Massachusetts.

20 Generally the positive pressure is supplied by an air line at pressures ranging from about 2
psi to about 15 psi. The use of valves, pressure restrictors and the like may also be used to keep
the pressure within the allowed ranges for the membranes used. Such pressure systems include
but are not limited to Amicon® stirred cell devices available from Millipore Corporation of Billerica,
Massachusetts and positive pressure filtration units available from Caliper Life Sciences of

25  Hopkinton, Massachusetts.

To use a device according to the embodiments disclosed herein, one simply takes a holder,
opens it and places the blotting membrane(s) on one of the surfaces such that the lower surface of
the blotting membrane is adjacent the porous support and the upper surface of the blotting
membrane is adjacent the flow distributor when the device is closed around the membrane(s) so as

30 to have no air bubbles between the blot and the flow distributor. Bubbles between these two
surfaces can cause areas of no flow. The blot holder is then placed inside the carrier which is then
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To use a device according to the enbodi ments discl osed herein, one sinply

takes a hol der, opens it and places the blotting nenbrane(s) on one of the

sur f aces wWoch115a405t he | ower surface of the blotting nerbrarseoe3rdj acent

t he porous support and the upper surface of the blotting nmenbrane is

adj acent the flow distributor when the device is closed around the

menbr ane(s) so as 30to have no air bubbles between the blot and the flow

di stributor. Bubbles between these two surfaces can cause areas of no flow.

The bl ot sdeokljedtosed with ¢ Ipiciaoedhanizsi. denet device d8 placxd ommo.m al rearfifole rnavisgaur el y

closed with the | atch nmechani.sm Thed i g on or |naman|fold
Hefouy

havi ng aPBFUSstHPRY SYASHIT of PARUYERT&ISUTSL 'eU%;nembr@e? &k b1 Yefhe
bl ot ti “ggrg\'ﬁéfbﬂ% Medsture K\%§uuﬂ?@r’bo§f@%sur§hﬁtu§fg%ﬁ iy RiRCAeTa08 wBGRIghid Ve

pressure) 1s turned o 1 quid Iquird or a reagent IS
pl aced iora reegem,m pla¢edain dwwelletrf a Chrreer. meespmswe comtinuesuendl thediguid hasebdenqui d

has been 5 ¥o h th nbr ane n the pressure is
turned o[fane roug Ic gsr*al%ﬁn E‘gtpfeﬁﬁj ﬁ’%%?%f’gfel s used, they can be
arranged in SWheremo@nhatncme@fottuﬁgﬁl@m@ﬁahers 88 theyfcérhEéﬁrFHngéd mtseﬂbs%ﬁmépaéfm ng
the sane desired reagents can be easily noved through the nmultiple |ayers

in ](c)ne pgast ether @’ldépffCIQﬁ fieuieamiainiigdine sasiecdesiragiieagants cary/es eals&\/ eved threugh s .
5
Piyers afe bl B S Hootec fod Rt YRl et BRPR o b it 2"

suppl y biatoge ofd benﬁeehlzt%mdﬂl@taye}fs tpedfargbly betvaesn ZCH’mdﬁﬂdy}érslata&rﬁéy so as to get
the liquid into the memb is allowed to incubate (such as be

requided wit hTh%lélUHrqaﬁfﬁ‘tperd?e %‘Q%M’H'&tﬂlﬁ FHH%SP@()%}P%)meQ'WE %F'@s%‘{ﬁ’% heingt hgn
turned og W%&’ oh Eﬂgpﬁeﬂg%ﬁ% foet He AQRY iRt tHe‘%Herﬁdg gstg aifth 31 Qtté‘ﬁﬁub'd%ﬁ%mh

sequent i a ur| ng' was uum-i s ft on a
renai ni n@p maysb&arseqmred vatddlm:lprmmu@rrﬂeccaidaw antltedes)i dmeapregsurei i thendurneédsdnels, one

can place a coll.ec vess e devi refe any in
the hmn £8Pt Pe S aifor deime ol B oL dned Seclintaft PlPre o bR beay” 11
can t henyRguBeh dnQing ity v@%ﬁ*es%e HREE séhubiamd reagents t hat may be

expensi ve and which can be coll ected and recycled for use in future assays.

The Vessel ca@ptigngly, ibenesnishgbondeen plaec colieatiopyassel MG helew dhetdadee Gt h

bl ot 11 o Bl h e ol BT ERr i o B rRIRRGL o BcBREL X PehnchS; ¢ e
downst r egyat ftd Qe @hdrotradre vhioAd RAbEHE thatmAleexpeRive BB Whith édhdke colfeceapabl e
of reversibly binding one or nore unbound reagents that are expensive. The

Mt x| aGTPRRH 51098 inTuikecass i her essehgaTtAIsa Be SbgiiHehistomyligle ChamBEy or a
s R T T
be rznoved anﬁdmtioaally@agltarnatlmlwbaeicmplade nd&mdowdstream floampathSielowethé heiddsound
;rgﬁgregtréaneébus% gnt'r#atns; thgt |§fj1 Egp%[)le o?@ers&ly%%d% OBQ gr rtngr%tulngo%ng freatgtgrﬁs la? 5r%' ng
expensive. The matrix is preferably in the form of a monolith, such as a pad, a plug or a paper
sheet, that is positioned so that all the liquid passing through the blotting membrane and holder
passes through the matrix. It can then either be removed and the reagent eluted or if desired, it can
25  have the bound reagents eluted in situ after completion of the testing of the blotting membrane.
Other processes may also be used with the device of the embodiments disclosed herein.
The membrane contains, in its interstices, one or more substances to be detected.
Generally these substances are present in the interstices either by virtue of having been blotted
from a solid support for electrophoresis or chromatography or by direct application, usually to
30  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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O her processes may al so be used with the device of the enbodi nents

di scl osed herein. The nenbrane contains, inits interstices, one or
nore subswenoeeisywsbe detected. Cenerally these subst anees/use@2psrsent in
the interstices either by virtue of having been blotted froma solid
support for el ectrophoresis or chromatography or by direct application,
usual ly to 30detect the presence, absence, or anmpbunt of a particular type
of material such as an antibody or specific protein - i.e. a Dot-Blot type
assay asnalémitadi, bavbverh ovhese Tistandesi butiapplies toodnytchse whesndim am@mbeane goritaihg im t ed,

however,. to these instances, but lies t n se wherein a nenbrane
cont ai nslS REFSIEES; ecdrPTE SubsiAIcen 0 B dEalehs BAHIEL 1t 1oL PSS et SBRBRIENES el uded
in the té’rR/%%n&T foﬁﬁég)lh%@@rnﬁda}fﬁe?ﬁsod?&%s@d)ﬁer&ﬁ%re' memﬂﬁn&fﬂéﬁﬁioﬂg%& @i k! osed

herei n are nenbranes comonly used | ot el ectrophoresis gels such as
ni t r ocel ¢ledtroplwresisydetsrsuctoas nittacelulose otylmerorwmlqasremercpqimmbc srmbrang slchas 5

Gor ot o PR M 200Kk o RulloB oM mebghe by EIpoRy Chapdialea's can

be used BifericgMdsSRhesettéle results of el ectrophoresis gels perforned on
various sanples as is understood in the art. Mst commonly, the sanples
cont ai n bi ol o@u\@mty liateriasesans be Hised to rieplicatelha resulét of glectrapherepo grles,

nucl ei ¢ Secrl‘oﬁr?caoﬁ! ‘)8 &B%‘étnﬁgé %Q%ﬁmdér?kg&oouﬂﬂﬂﬁeoét Cﬂ%%@lﬁ%% e stihs'cBftaih! ke

but the &ppli hnrqa 'theSe"'substances.
The t echpivlogieal isabwempés s@dhl &5 tndividoyl pme‘bg aa‘rﬁb@dtest aldnic @cidd, t digenucieotides,
subst ance to be detected regardl ess hem cal A conposition of the

renblGnecagiesarRR sy and Farke HHEbe. Bpplcaton opgerierBisHy AEs AR thespr esent
repl i CaSsdBEtaﬁ‘éeg ThORBAY (@g |§a;g>ﬁéa'5Ltt§ a@f ﬁerﬁﬁ?ﬁh&é’oﬁ% Wﬁthhﬁ@é‘&[)%tranééft t,ge

substances to det ect t he ne ane can be con ucted by
15 util |dete@dnegﬂesseﬁthedmrmahwnqposmcmmﬁmermemmm‘ne|or oflﬂ)e tedgeisubsiarices.i on, or by

R AAI R R A e
di scl oseghn3Rr ef !ﬂe substances'rlibebe| dettted fioh BR GeMRPhE Ssbribine CaRbaiOndiele8 By NY
reagents or may sinply be provided as a wash. The nature of the detécting
reagknt diigenmembaneseantaining eansienbuffonbiyt eleatreelutionber edrs diatting of the gels.
Techniques for these transfers are well understood in the art, and do not constitute part of the
embodiments disclosed herein.
The liquid to be supplied may contain detecting reagents or may simply be provided as a
wash. The nature of the detecting reagent depends, of course, on the substance to be detected.

20  Typically, proteins are detected by immunological reactions between antigen and antibody or
immunoreactive portions thereof; typically the presence of nucleic acid fragments is detected by
suitable oligonucleotide probes. The detecting substances responsible for the immediate or
specific reaction with the substance to be detected may be further supplemented, if needed, with
label and a multiplicity of applications of the detecting reagents may be needed- e.g., a protocol

25 may include detection of an antigen by supplying an antibody labeled with an enzyme, e.g.,
commonly, horseradish 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.

It is most convenient to conduct the method of the embodiments disclosed herein at room

30  temperature, but elevated and lower temperatures can also be used. This can be effected by
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20 Typically, proteins are detected by inmmunol ogi cal reactions between
antigen and anti body or i nmmunoreactive portions thereof; typically the
presence Wb 2n1¢15¢406 aci d fragnents i s detected by suit alpCe/uskéigosneel eoti de
probes. The detecting substances responsible for the i medi ate or specific
reaction with the substance to be detected may be further supplenented, if
needed, with label and a multiplicity of applications of the detecting
reagents nay be needed- e.g., a protocol 25 nmay include detection of an
anti gen Ingatisgithpldgiicey itasureoundibg eiyvirbrrhent ¢ab indat teatboxesrzpoiing bex)gor, the liquidenl y,
hor ser adi sguﬁgrox dase, and then this binding is detected by nmeans of
suppl yi n® §Pa8 for this enzyme. In application of reagent, it is

possi bl e, 't oGl ciipbe RGBEMEINAMalylef vith Fruple ¥nboBBSbiiratR n 1R Fesflocipeor
matri x to expose this conponent the nenbrane for a defined period. It is
nost con&mirwrmss by sicppictuthe prévioushe bound anfibadies frermbibel iblok followeadi byc$ubsmderher ein
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t he surroundi ng usuyal | y achi eved by a conbi nati on of

det e]r%en@'StﬁlWéeré%f{ f°6|3t“5'99 e@f ﬁ&gﬁ?ﬂ@enﬂb a@qrtsftpéﬁ‘gehw&ﬂ H?e fhewape profoel eetiece, in
CO”b' nat hia p‘%b‘ir@ w%blfslkﬁéé"foﬁj%ﬁ%rbloﬁlﬁgﬁfe aValBR! fom gﬁ@nl%rlhtgﬁﬁbﬂwao nc%&’érs using

t he gh or equent reprobi lots et
di rect I ythé¢ (bragd ,nam j of dReBlog™ $dusekitf ¢aha)ogn® # 500y, |F1eBtobPIuerédjsdllmon (;ctatalq@uelg) or

b f t t t I th tial
or obi ng. 2286) wseelok PLESFRE solfi Caibe AL, o avi | abl e {1 om Chen con
I nternational iy dtdh@ard W\Qz@trerﬁ ﬁ&tn’@;r %%nﬂg”é’rﬁ%’? tarGet Re Bl B Aneltibfané @pakogue #

2500), ReBlot Plus-MId solutiion (catal ogue # 2502) and ReBl ot Pl us-Strong
sol ut3 onandsebet vijue swtaslemobe Buchss an alibadyneeoted (@.gb IPeatein ALor lackie(peteinsgin or

probe. sudroB8eEs ThiE P ® BRIRLRRE B bodm MRS T Rt B R er s or
gl ycopr ofe@drsesarrdy) is Dsdali, whkrelg t%@n%ﬁ@@’fwfb’r piloBegme 30t dnto h MmefmdrABe or other
applications, a reverse fornat g@ reverse array) is used, wherein the

ant | bodySl@PorbftW”)bmoﬁﬂe@radrf@"@B&nﬁ atigen & legehisatiesepied & Hierimawapilizset

t | Ly dt
ot ot PR % R VRLABRtonLe ot Bk GG lont 2R 98 i PLFRERNGT c

bi ndiing eftlesdntigens obtargetshor &y esindy sécatwiary argib&ly spécifichier tieentaigge riRevense tieayget s or
by using sec ndarte]/rﬁ LI body_specific for the t Iﬁa(gfgqr%l?ever se arrays often

enpl oy nPEN HTDLOY GFiX feEgetst or exampifolyeates,lghaiedsw ygresqenticlosy Bnt
f 1 uorescgpy Blg %r&!ﬁﬁ t?@es%m DReydray gés!g?i CcFr:i) & Slﬁléelfpgt'forﬁ@d’ & Sth@ ShodinfeR® al so

be perforne odi nent el n.
disclosed herein.
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Clains What we claim 1. A device for conducting imunoassays conprising a
hol der fornmed of a material selected fromthe group consisting of plastic
and paperwothe/tsgdoder having a top portion and a bottompponiSe@n/j3reach top
and bottom portion having an outer edge, a top surface and a bottom surface
and a thickness between the top and bottom surfaces, at |east one of the
portions has a solid portion inward of the outer edge, at |east the top
portion has an opening inward of the outer edge, a porous support forned on
the top surface of the bottom porti o@aiasd a flow distributor forned on a

| ower surBatceC?%t the top portion which distributor covers the opening of
the top PORMWESHRIMuherein the first and second portions are rel easably
secured {0 each ghRQS ioPRBRIENG iHRiinGaSsRAUKRARIRP At AGRIRP ftned R NRb@RA are

al i gned such that the bottom Surface of the top portion and the top surface
of the bottom pseteciedfromitiee gibupgroesisting df plastiaarrehpar fhadelder fesiop adaphgrtiono bri ng

the top and bottampartions together . _The device of, claim C rising
2 Seal | ng mat erfie FOPHEF IO EAR B § LRI PPOUEROE Ryl Fberb B R ppor
openi ng to rel egdabbotoMmetHA® hdidthickresd beRebnsts @pchnl Vokidr BErfcss, @ambstot her .
3. The device of claim1l wherein the top and bottom portion of the hol der

are made of oneongiokte pettionsehag aisalid poRieN wardefthpcautar gdgen aF leastithe taprortigna wi dt h

Clai m 1 wher oi ropRD opishy MRS oft¥ e Bl dpRERAPa RN ERn R HEAAT T

f1 ow di stri but ahe bet®rapdrivnednd anfidwedistribore forsed daa dowendurfabe olithpeop wrtiohace of
the flow distributor is attached to the bottom surface of the top partion

itor i > of t
of the hol der sWHEh disfahutarcavarsthekapering off the o F?qrthQtW'fﬁﬁ‘?"t‘ isrfirst Aneseennd or
nmore wells on the; r f i i f : Lce of
claim1 wherei n&;ﬂﬁ(ﬂpggéﬁ%\%glgg g"t“fagé’ t{) E%Chpdct)r%ﬁwg%é%é k@?ﬁtﬂ rbgﬁtﬁ/pﬁ’@g{& gtgbwi thin
t he outer edge lwidet &ére atigned puohtthab the b At & AABEFPANIddSR0 12/t BSefade o A
devi ce for conducti i nunoassa [ ri sing a hol.de nd.a carrier, for
e e tor . ConUig bodbth balinrEs B tangd el Boert her 3P Bt B8 pah: 1o
group consi sti ngtterh pBtigkttbdettRnd paper, the holder has a top portion and a

bott om portion, each top and bottom portion has an outer edge, a top
surface and a bottom surface and a thickness between the top and bottom

cuter edbe.  at TBaCtREnd B obr bitsholaF sedisfonehofl heh SPVRIE Bl cr°

edge, a por ous cifsume@ibing ftiey W@hsosmppd'rﬁoﬁeﬂiﬂ?wrde%@@lwi,ecbﬂ@%amoﬁrét_cdﬂmI%@didnbon and
a flow distributor formed on a | ower surface of the top portion which

di stributor coP@HNsiheacsgaing of the top portion, wherein the first and
second portions are rel easably secured to each other when the top and
bottom portions of the holder are aligned such that the bottom surface of
t he top dorti omhadevideltd clhiop! wharéiate tof ardrettdno bortion ¢b dhetHoller are enadd ofgpmed and

arranged adj acent each other t ring t top and bofto ortions together;
o Cs o  Ehte Salera! ol e Poidhs s L0 rhng Sy pf 6 BT Bt Foen

pl ate, each hag@)rﬁ& d4bHnh @rg(qha | ength, a top and bottom surface and a
t hi ckness between the top gn ottom surfaces, an outer edge and at | east

one opening, the plates being of a length and width greater than the | ength

and width of t ol.der, the to I of . the carrier having an opening
substantrtally Zﬁﬁa?v'qer?f&lf' ﬁw@ﬁ%] {ﬁgﬁ%ﬁﬁap@g?'he opening of the top portion
of the holder, the bottom surface of the top plate and the top surface of

the bottgm pl attge 8akdd I AMITOwWREN Ble DR URIBHBH fas aMowith b aEIHpeMukBceaRgh ot her
when the two plates are adjacent each other and the seal s being arranged on

each surface attheauppietisiifaegdf the ligw Ilistyibetat srattaehed to et battbmtdudacspdd ihentypof t he

of "t he pi at os. #8050LlE 00D Suha inehBRS: R B ob M BanEeror Bo GHE ' ana
outward of the oaedl uppér sufidte oPthati®w distributor.

6. The device of claim 1 wherein the opening of the top portion is centrally located within
the outer edge of the top portion.
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8. The device of claim7, further conprising neans for releasably hol ding
said top and bottom plates together. WD 2012/ 154905PCT/ US2012/037211 9.
The devi cwoabi1xisagom 7, wherein the seal in the top surfa&ce/uskomia72bnt t om
pl ate are flange seals. 10. The device of claim7 further conprising at

| east one | evel indicating device attached to the upper surface of the top
plate. 11. The device of claim 10 wherein the |evel indicator is a 360
degree indicator. 12. A device of claim7 wherein there are tw |eve

i ndi cators, one along the length and the other along the width of the top

surface of the top. *ate. 3.. A device for conducting vacuu as i sted
| mmunoas&ays. cAYiES [ohEPrEUGHES IRHIRESRYSPRPSIS okl i CBPHBHNE PO ast i ¢ or
paper, the hol der hasnddk dohy ol Wadid) Blecl o thélSious Gorkdd d 1 st

portion and second portion, each portion has an opening at are I gned
when t he hol der is f gladiéechndipegesdh@hadey hadhe topglodipn andodbastos diopath topver s a

first opening and a f| istributor covers the second,o i ng wherein the
first and second. por ropBTErPR RS FHRY 8, b B0 2ant R SRRET RG0! e
hol der is fol ded cl ogancitetbiden tieabslatdPbdabmROrfAcES af lebstlon@bths périond
portions together. 14. The device of claiml wherein the flow distributor

is a menbrane. 15. THes desdli¢gorden isyvardef thevouiter edge, atHeast theviodpastianiieg@dr i s a

nenbrane. 16. A devi . OF . j i i v um
Tt ford havi ng a bacle i nFRRE b BT AARRS ok BRI 31 00 B stRgY
supporting one or nohéthedbitone pertibrhardd uw dstrbutor Hermdé on bdovae spfaeeebthed and a
drain bel ow the support, the ugﬁer surface containing one or nore central

openi ngs ext endi ng t HePcRegien whic @trif)‘ﬂ@ oS Bie opening < istterporioneviaisthare in
alignment with the omg:gfy SRERY Soiiohk GFcSreleasably secured to each other when the top

and bottom portions of the holder are aligned such that the bottom surface of
the top portion and the top surface of the bottom portion are aligned and
arranged adjacent each other to bring the top and bottom portions together;
and

b. a carrier for the holder comprised of a top plate and a bottom plate, each
having a width and a length, a top and bottom surface and a thickness
between the top and bottom surfaces, an outer edge and at least one opening,
the plates being of a length and width greater than the length and width of the
holder, the top plate of the carrier having an opening substantially equal in
width and length to the opening of the top portion of the holder, the bottom
surface of the top plate and the top surface of the bottom plate each having
one or more seals in alignment with each other when the two plates are
adjacent each other and the seals being arranged on each surface at a width
and length greater than that of the opening of the top plate, but less than the
outer dimensions of the holder, at least one of the plates has a seal formed
adjacent the outer edge of the plate and outward of the seal of that plate.

8. The device of claim 7, further comprising means for releasably holding said top and
bottom plates together.
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17. The device of claim 16 wherein the base has nultiple stations to
position multiple carriers. WD 2012/ 154905PCT/ US2012/ 037211 18. The devi ce
of cl ai mWo 2oierset0n t he base has multiple stations to pesiTttsen2osiiipl e
carriers and each carrier in each station is subdivided into two or nore
wells. 19. The device of claim 16 further conprising the base has one or
nore controls for nmanagi ng and nonitoring the manifold and its operation.
20. The device of claim 16 the base has nultiple stations and a common

pr essur e9.sour caht devieeast blaist Atwherain tRe seallih ¢hedey surfacadf thed tattom paterdre flanga t he
base has nultiplﬁ stations, the base has a conmon pressure source for each
station and each®$tation is capable of being controlled individually. 22.
The device of claim 16 wherein the holder is forned of |ower porous support
and an upper flow distributor and the holder is capable of holding one or
mor e mentlanes Thedeweerof claim T tuiker compisingtat ast cop [eael ifdicatingdlesice attachesitp t he

hol der being i serted nt o @ er support of the base and the cover
retains the ho”&eeqppgr)su ?Feﬂl 850%),]%?% he base. 23. The device of claiml
wherein the carrier(s) have one or nore wells attached to the upper surface
of the top pl atthe dafe of BEnIRMIHRRIMRe r@b@anmcétor.%@,s@aegrée%.c%w' er top plate
has an opening and a |id positioned over the openin he devi ce of
claim?24, wherein said |lid is made of a light blocking material. 26. The
devi ce of2.cl ai rA devicesokalaini vehereth bherera’reehwoﬂnvéttinﬁinatdrsabee tlagy the leogikandtheand a

cover rel easab) Pﬁer a?ong?he W|8th oﬁhg t08 surface gf the top plate.

13. A device for conducting vacuum assisted immunoassays comprising a vacuum manifold
and a holder formed of plastic or paper, the holder has a fold running a width of the
holder to form a first portion and second portion, each portion has an opening that are
aligned when the holder is folded closed along the fold, a porous support covers a first
opening and a flow distributor covers the second opening wherein the first and second
portions are releasably secured to each other when the holder is folded closed along the
fold to bring the first and second portions together.

14. The device of claim 1 wherein the flow distributor is a membrane.
15. The device of claim 7 wherein the flow distributor is a membrane.
5
16. A device for conducting immunoassays comprising a vacuum manifold having a base,

the base having an upper support surface for supporting one or more carriers that
contain a holder to be processed and a drain below the support, the upper surface
containing one or more central openings extending through it and the one or more

central openings are in alignment with the one or more carriers.

17. The device of claim 16 wherein the base has multiple stations to position multiple

carriers.
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27. The device of claim1l, wherein said carrier bottom plate has an openi ng
and a valve. 28. The device of claim27, wherein said valve is of a duck
bill or uwbreldmiwmenfiguration. 29. The device of clai mP2T/USahie/ogi2m sai d
valve is operational by a pressure differential and is closed when no
pressure differential is present across the valve.

18. The device of claim 16 wherein the base has multiple stations to position multiple

carriers and each carrier in each station is subdivided into two or more wells.

19. The device of clam 16 further comprising the base has one or more controls for

managing and monitoring the manifold and its operation.

20. The device of claim 16 the base has multiple stations and a common pressure source
for each station.

21. The device of claim 16 wherein the base has multiple stations, the base has a common
pressure source for each station and each station is capable of being controlled

individually.

22. The device of claim 16 wherein the holder is formed of lower porous support and an
upper flow distributor and the holder is capable of holding one or more membranes
between the lower support and upper flow distributor, the holder being inserted onto the
upper support of the base and the cover retains the holder(s) in place on the base.

5
23. The device of claim 1 wherein the carrier(s) have one or more wells attached to the
upper surface of the top plate.
24, The device of claim 1, wherein the carrier top plate has an opening and a lid positioned
over the opening.
25. The device of claim 24, wherein said lid is made of a light blocking material.
26. The device of claim 1, wherein said carrier bottom plate has an opening and a cover
releasably sealed to said opening.
27. The device of claim 1, wherein said carrier bottom plate has an opening and a valve.
10
28. The device of claim 27, wherein said valve is of a duck bill or umbrella configuration.
29. The device of claim 27, wherein said valve is operational by a pressure differential and

is closed when no pressure differential is present across the valve.
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