| MVUNCASSAY PRODUCT AND PROCESS This application clains priority of
provi sional application Serial No. 61/484,701 filed May 11, 2011, the

di scl osure of which is hereby incorporated by reference. The enbodi nents

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
detection quickly via th#MSMOASSAYeRRADD O ANMDBROCESS pr essure. Background
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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-,
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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



In USSN 60/ 732,994, filed Novenber 3, 2005 it is suggested that one use a
device fornmed of several |ayers including a porous support |ayer bel ow the
one or nore |ayers of blotting nmenbrane, a flow distributor above the
blotting nmenbrane(s) and a well on the flow distributor to contain the
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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



I n anot her enbodi nent, the holder is forned of a material selected fromthe
group consisting of plastic and paper, the holder has a top portion and a
bottom 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
surfaces, at |east one of the portions has a solid portion inward of the
outer edge, at least the top portion has an opening i nward of the outer
edge, a porous support formed on the top surface of the bottom portion and
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with at least one arranged anng 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
an opposing raised rigid feature on the other half of the carrier.

In one enbodi nent, the manifold is subdivided into two or nore subwells to
run parallel 5blotting nenbranes or subparts of one blotting nenbrane, each
menbrane is typically processed wwth at | east one different reagent.
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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.



20parallel carriers with different blotting nenbranes or subparts of one

bl otti ng nmenbrane, each nenbrane is typically processed with at | east one
di fferent reagent. I n anot her enbodi nent, the carrier top plate
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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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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 plate opening, flow distributor, nenbrane and porous support and
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 conhs'ﬂ@m distabutdr. Thespeningah the frappmrtion isentraly theatet aithim the auteogdgeaf theon and
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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 astic or paper, the holder has a fold running a width of the holder 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 erabaimwentsot disiosedhein & heevive! @er congudting desduunh oss3idted| ong

the fold to bring the first and second portjops together. The fl
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a
2 is a pdesspatong (e fald obriog the fissh ard sacondnpastions ppaethgro She fiowrtistibutoe 88y 8&Ace wi t h
certain @gaﬁrg@%:rlents; FIG 3 is a perspective view of a carrier in a
cl osed positi in accordance with certain enbodi nents; FIG 4
i's a perspeclr vaetawi eodislentendisoiose ios Fed@clor conductihg imm@onssays compasispadance
with certain 10enbodi nents; FIG 4A is a perspective view, shown in
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enbodi nmesurface 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
perspective view, viewed fromthe underside, of a blot nmenbrane holder, 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 E&s aderspecive s piescdarrieein\an @perdositibre ingladirg the telderfof Fliide5carri er
with the _cover in place, i ccordance with certain enbodinents; FIG 9 is
a per speBArePEapeEperan ﬁ‘ﬁgﬁdﬂﬁq 'in accordance with certain enbodi nents:

FIG 9A is a per#RefAkkYSueY bENo@iveAidiPefiienberittid & 7 Gflet fﬁ%&%&cﬁan&@ﬁiﬁﬁ' in
accordance with certain enbodi nents; 10FIG 10 1s an expl oded perspective

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

and chrrier | HEAR AR TROE v el R AERE Mrith B eBier B ARR 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 carrier top plate 12, a carrier bottomplate 13, a cover 14, and 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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form on gariods, partlctnﬁrlye@rmg@t/ermghtﬁmpbaad bot tom portions to hold them together
during use. Qther conparable neans will be obvious to one of skill in the
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25  series of openings that direct the spent fluids to a predetermined destination.
The outer edges of the support 4 and the carrier top plate 12 may be made of the same
materials as the support 4. When an integral hinge is used, it must be made of a flexible material
such as polyethylene, polypropylene, an elastomer or one of the impact modified materials such as
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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20 72 and directed through the openings 74. The grooves 72 collect and
deliver the spent fluid to the openings 74 which direct the fluid to a
wast e chanber or collection tray (not shown). If the researcher wi shes to
collect one or nore of the fluids, then a collection tray can be
appropriately positioned to do so. Those skilled in the art will appreciate
that other patterns of grooves or openings may be used, as the desired
outcone is to direct the spent fluids to an opening or a 25series of
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Certfy N guitable 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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enbodi nents, a flow distributor 46, such as a GYPP nenbrane, is |am nated
or otherwise attached to the franme, and over which over the blotting
menbrane 45 can be positioned. The flow distributor 46 is attached to the
frame and the blot nenbrane is sandw ched between the flow distributor 46
and the porous support 47 when the blot holder is closed. The porous
support 47 on the blot holder is supported and in contact with the porous
support 4 of the carrier bottomplate. 5 The flow distributor 46 functions
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backi ng Khlde She user @0l AMkiRdGrif8ledfdse BRRGPEBSre YBHAIAO bdhesive and thénl edls 7 and
8 illustrate the underside of the bottomcarrier plate 13. Visible in FIG
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heubat i G0 PRUETEPRDA b onb Al e i B T BHIREE HE BT oo
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it to the carrier p
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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30Alternatively, the cover 14 can be elimnated, and an unbrella valve 144
can be used to retain the liquid during incubation, as shown in FIG 4A
When the vacuumis turned on, the valve opens and the liquid drains.
Preferably the valve is nade of EPDM (et hyl ene propyl ene di ene nononer) due
toits stiffness and ability to snap cl osed qui ckly 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 lead to
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the car rmayun@uuetmw @tle&:tldrﬁdefvlae tmt shotvhigsuch as arrécestacld, ositionad mttiedhaniforgnner i n
the manifo ptional respective controls 62 for managi ng

and Honi Q”Btrﬁh%n tt(h%on?ﬁmef“ﬁll“@jp@'%ﬂ’ﬁf’“ﬂ'ﬁ@eﬁ?rﬂ@re@s The device can be used with
aut omat ed 11 qyid-Jaaned \ﬁlﬁrrﬁcrefé}ﬁiagfnpé‘dﬁér{fse tHefmdAfSd 6 Bk a W&@ﬁ? Hat?iﬁ%%n%fa‘ﬁhd 8 is

subdi vi ded i nto one or carrier receiving
mani f ol dsuppaort mﬁac&a%omwhm bieaor roore caraérd € |$ macednTrmasuapdrmurfa@erM iaclgdeai t h

different blott r.anes. or su one bl ot nbr ane,, each
by anaonecdr e Lol Iog Gl T SR Ao (vonhow B G0 Pk epte fart
The mani 5I%ﬁ1 3fd%)@-l@nd?ﬁg‘érﬂ)s%ﬁm@lv@ﬁ@%ﬁé@r%@%ﬁ&@ar@r b@lﬁﬁhpl&b%'t@ﬁbl&%” er
recei ving region can ressure controlled individ ly. I n anot her
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the. rani ForaNg A Bl B¢ eBlo% SoindPBerE RE 0P TR b b iR o
enbodi MelRjuid hahdersam thelika ifuasired. eieieathe ManiflR@is sUbaiidad iRtoxap abhere dellsadr bei ng
adjusted 1n a vertical direction so as to level the manifold in relation to

the | eveq?arr'%(ﬂ?(?@%(%t“{wsdhe Maaifalchean; REpCEdH Baret than %@rhqk@i‘ to rgn peraliRl kaEeso t he
oy B AT RORE b sDBE BB Blnd SRR o SPAREIEL TS
i ndi30 duigpitatly rpeocessdd avith| aiviease dné rifiarevie rdagehl Tha memtoldo& .can have a common
pressure source or each station carrier receiving region can be pressure controlled individually.
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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Various nethods may be used in the enbodi nents disclosed herein. The key
factor being 30that they all rely on a vacuum or positive pressure driven
filtration of the liquids to access the |large inner surface area of the
menbrane allowng 3-D interaction of all the nolecul es throughout the
depth rather than only 2-D interaction at the surface as has occurred in
the past. Where positive pressure is used, the base could be a cl osed
chanmber that could contain the carrier, and the lid 11 woul d becone a
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menbranes selected for blotting and the mani fol d used, the desired speed of
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pr essur ethe @ashiigatepss and the |ike may al so be used to keep t he vacuum
within the all ovved ranges for the nenbranes used. eferred vacuum
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and I\/UL'I'ﬁJ S vacuum nani ore
Cor por at blottingozﬂnche Ir@nifaica usela the alekiteslespead of2tﬁé3éltrelroa| dnyl tmehsupplgsﬁ Naouemmress ure
is supplie sures rangi ng from about 2 psi to about

15 psi . g"%éESSerE\YQ'IaU@ thﬁfeég%r ¢ restrictors and the |ike may al so be

used to keep e&erényetﬁéwmmmmb fnBevan b 10880 HE 183 FRFBRFsangs used.
Such pressure systéens include but are not limted to Am conO stirred cell
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embodiment uses of a vacuum of about 100 mm Hg. Other suitable vacuum manifolds include but
are not limited to the MULTISCREEN™ and MULTISCREEN ™ yrs 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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25Hopki nt on, Massachusetts. To use a device according to the

enbodi nents di scl osed herein, one sinply takes a hol der, opens it and

pl aces the blotting nenbrane(s) on one of the surfaces such that the | ower
surface of the blotting nenbrane is adjacent the porous support and the
upper surface of the blotting nenbrane is adjacent the flow distributor
when the device is closed around the nenbrane(s) so as 30to have no air
bubbl es between the blot and the flow distributor. Bubbles between these
two sur f secerslyciused aiills theaatela sneotianism. f Thavdevithés plbad dnodrdera manifold enavipd aced
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an ant i b%uurﬁ@,héfﬁﬁtdne%nﬁarrmgwdshesca?@add@%eda@nﬂamﬁd to collect one or nore
unbound reagents that nay be expensive and whi'ch can be col |l ected and

recyd ed for Ostemallry if enewvigheawagen plateen mm vassel 7@ begow the devieri(FG.déd i nt o
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al ternatj uSéGHd/coII@dl@né?@rﬂn(ﬂb @ﬁlﬁ)uhmreb%j@tﬁmm VIR érisﬁ)lévalﬁta\ﬁ/ﬂﬂcib@inqw coiegtebol der
an absorbent matrix that is capab reversi )égbl ndi ng one or nore
g

unbound #¥AgaRleS far wae Inafwtéreeazswaswevessah@arhﬂm exs wéecbm@rratﬁupye ¢NAMPEIE f or m
o e By SRRyt SRR SIS e Bl BBkl o
pass¥s t hr oughddltioeallwt altematweiy oa¢ canhgiaceen theedowhstreamrfiow edthabeibwt the holéstgent
el uted Oarm égsor gr?t ma?nx that is capable of reversibly binding one or more unbound reagents that are
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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25have the bound reagents eluted in situ after conpletion of the testing of
the blotting nenbrane. Other processes may al so be used with the device of
t he enbodi nents di scl osed herein. The menbrane contains, inits
interstices, one or nore substances to be detected. Cenerally these
substances are present in the interstices either by virtue of having been
blotted froma solid support for el ectrophoresis or chromatography or by
direct application, usually to 30detect the presence, absence, or anount of
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15  utilizing membranes containing transfer buffer, by electroelution, or by dry blotting 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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The liquid to be supplied may contain detecting reagents or may sinply be
provi ded as a wash. The nature of the detecting reagent depends, of course,
on the substance to be detected. 20 Typically, proteins are detected by
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Claims

A Dblotting membrane holder for conducting
immunoassays, comprising a frame and a porous support,
wherein the frame has a perimeter edge and is
configured to support a blotting membrane and a flow
distributor is attached to the frame, and wherein the
porous support comprises a polypropylene mesh and a
sheet of paper 1is laminated to one side of said
polypropylene mesh, wherein the polypropylene mesh is
bound to the frame along one edge.

The blotting membrane holder of claim 30, wherein
said frame is made of plastic or paper.

The blotting membrane holder of claim 30, wherein
sald flow distributor 1s a membrane laminated to said
frame.

The blotting membrane holder of claim 30, wherein
said blotting membrane is sandwiched between said flow
distributor and said porous support.

The blotting membrane holder of claim 30, wherein
more than one blotting membrane is sandwiched between
said flow distributor and said porous support.

A method of carrying out an 1mmunoassay,
comprising:

providing a device comprising a holder and a
carrier for the holder, the holder being formed of a

material selected from the group consisting of plastic
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and paper, the holder comprising a frame having a
perimeter edge, the frame configured to support a flow
distributor; salid flow distributor comprising a
membrane attached to said frame and over which a
blotting membrane can be positioned; a porous support
comprising polypropylene mesh bound to said frame
along a portion of said perimeter edge; and a sheet of
paper laminated to said polypropylene mesh; and 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 at least one well and
an opening substantially equal in width and length to
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;

placing a Dblotting membrane on one of the
surfaces of an open holder such that the lower surface
of the blotting membrane faces the porous support and
the upper surface of the blotting membrane faces the
flow distributor when the device 1s closed around the

membrane;
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10.

11.

12.

13.

placing the blot holder inside the carrier which
is then securely closed;

placing the carrier on or in a manifold;

applying a driving force to said manifold;

placing a liquid in the at least one well of the
top plate of the carrier; and

continuing the application of said driving force
until the liquid has been moved through the device and
blotting membrane.

The method of claim 35, further comprising pre-
wetting said blotting membrane prior to placing it in
the open holder.

The method of c¢laim 35, further comprising
analyzing blots on said blotting membrane.

The method of c¢laim 35, further comprising
collecting a portion of said liquid and recycling the
same for future use.

The method of c¢laim 35, further comprising
placing a second blotting membrane in the holder prior
to placing the blot holder inside the carrier.

The method of c¢laim 35, wherein said driving
force is vacuum.

The method of c¢laim 35, wherein said driving
force is positive pressure.

The method of claim 35, wherein said manifold has
first and second <carrier receiving regions for
respectively receiving first and second carriers to

carry out two immunoassays in parallel.
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