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Description
Technical field

[0001] The present invention relates to a multi-well fil-
tration device for filtering a suspension in general and
more particularly to a system and a method for analyzing
the solid phase of a suspension.

Background art

[0002] Particularly in pharmaceutical industry, various
industrial processes and research processes for creating
certain chemical compounds involve suspensions. Sus-
pensions basically comprise a solid phase and a liquid
phase wherein the liquid phase can e.g. be a solution
comprising a solute dissolved in a solvent. In order to be
able to dissolve a favourable amount of solute, the solu-
tion is often equilibrated at an elevated temperature close
to the boiling point of the solvent. For receiving the solu-
tion with less solid phase, needed by following process
steps, at a certain stage of the above mentioned proc-
esses, the suspension is often separated into the solid
phase, i.e. crystals or other solids, and into the solution.
[0003] One prevalent kind of such separation of the
suspension is filtration. In known filtration devices, fre-
quently the suspension is forced through afilter by means
of underpressure applied on that side of the filter facing
away of the suspension. The underpressure drives the
suspension through the filter. The filter holds back the
solid phase up to a certain extent, thus forming a filter
cake. A side effect of such filtration can be that said un-
derpressure causes crystal formation of the solution and
therefore lowers the amount of solute dissolved in the
solvent. In addition, the temperature of the solution is
often lowered by such filtration, again causing crystal for-
mation in the solution and lowering the amount of solute
dissolved in the solvent.

[0004] Particularly in research processes, the use of
standardized microplates having a plurality of wells is
common. For example, these microplates are standard-
ized in terms of footprint dimensions, height dimensions,
bottom outside flange dimensions and well positions.
Commonly used standardized microplates comprise 96,
384 or 1536 wells.

[0005] Furthermore, again particularly in research
processes, the analysis of the above mentioned solid
phase, i.e. crystals or other solids, has become more and
more important, e.g. to get a deeper understanding and
a better control of the chemical processes and of the
polymorphic forms of chemical compounds. Such anal-
ysis is preferably performed by methods like X-ray pow-
der diffraction (XRPD) or infrared and raman spectros-
copy. To be able to perform said methods the crystals
and solids usually have to be removed from the filtration
device and be transferred into specific analysis devices,
which can be a quite delicate cumbersome task.

[0006] Therefore there is a need for the provision of a

10

15

20

25

30

35

40

45

50

55

microplate-standard compliant device being capable of
separating the solid phase from the liquid phase of a sus-
pension providing the solid phase in a manner which is
easily accessible for further processing, e.g. analysis.

Disclosure of the invention

[0007] According to the invention this need is settled
by a multi-well filtration device for filtering a suspension
as it is defined by the features of independent claim 1,
and by a system and a method for analyzing the solid
phase of a suspension as it is defined by independent
claims 11 and 13. Preferred embodiments are subject of
the dependent claims.

[0008] In particular, the invention deals with a multi-
wellfiltration device for filtering a suspension, comprising
a filtration plate with a filtration chamber and a collecting
plate with a collecting well. The filtration chamber is con-
nected to the collecting well and a filter element is ar-
ranged between the filtration chamber and the collecting
well. Further, a separation layer is arranged between the
filtration plate and the collecting plate adjacent to the filter
element.

[0009] The use of a separation layer allows an easy
detachment of the filtration plate from the collecting plate.
Particularly, if multiple filtration chambers are arranged
in one single filtration plate, the separation layer ensures
that the solid phase of each filtration chamber is kept
separated from the solid phase of the other filtration
chambers. Further, the detached filtration plate can com-
fortably be transferred into an analysis device, in which
the solid phase of each filtration chamber can separately
be analyzed through the separation layer, without remov-
ing the solid phase. Using the filtration device according
to the invention, the solid phase (filter cake) of the filtra-
tion process can be analyzed without any further condi-
tioning of the solid phase.

[0010] Preferably, the pore size of the filter element is
about 1 pm to about 2 pm.

[0011] In apreferred embodiment the separation layer
is transparent, wherein transparency relates to methods
suitable for the analysis of the solid phase of a suspen-
sion, i.e. crystals or other solids. In particular, it relates
to methods for the analysis of crystallized polymorphic
forms of chemical compounds. Preferably, such methods
are methods such as X-ray powder diffraction or infrared
and Raman spectroscopy. In these cases transparent
means either transparent for X-ray, for infrared light or
for laser beam. Thus, the separation layer preferably is
made of an amorphous fluoropolymer, in particular of an
amorphous fluoropolymer as it is known by persons
skilled in the art as Teflon AF.

[0012] Preferably, the filter element has passages and
the separation layer has holes in an area being in contact
with the filter element, said holes having a diameter larger
than the diameter of the passages of the filter element.
Such arrangement provides a two stage filtration struc-
ture. On one stage the filtration effect is regulated by the
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passages of the filter element, wherein a filter cake is
built during filtration. On the second stage the filter cake
is held back by the separation layer inside the corre-
sponding filtration chamber, wherein the size of the holes
have to be adapted to be able to hold back the filter cake
without substantially effecting the filtration.

[0013] In a preferred embodiment of the multi-well fil-
tration device, the collecting well has an elongated cross-
section and the deepest point of the collecting well is
arranged at one longitudinal end region of the elongated
cross-section. Elongated cross-section in the sense of
the invention comprises all geometrical forms being suit-
able for the use as described below. In particular it com-
prises oval forms and forms of rounded rectangles suit-
able to gather two wells, which are arranged in a stand-
ardized microplate structure having 96, 384 or 1536
wells.

[0014] One advantage of the elongated cross-section
is that supply of the suspension and extraction of the
filtrate by according supply and extraction means is easily
possible in each single collecting well, wherein a compact
arrangement is possible. Particularly, if multiple collect-
ing wells are arranged in one collecting plate, forexample
suitable for a standardized microplate comprising 96, 384
or 1536 wells, such compact arrangement can be essen-
tial. To lower the dead volume of the filtrate in the col-
lecting well and to allow a more or less complete extrac-
tion of the filtrate out of the collecting well, the bottom of
the collecting well can be slightly slanted and well round-
ed, such that the deepest point of the collecting well is
arranged at one longitudinal end region of the elongated
cross-section being accessible to extraction means.
[0015] Preferably, the multi-wellfiltration device further
comprises a lower funnel plate which is arranged be-
tween the filtration plate and the collecting plate. The
lower funnel plate has a filtrate funnel connecting the
filtration chamber with the collecting well and the filter
element is arranged at the top of the filtrate funnel. The
filter element is thereby arranged beneath the separation
layer such that it remains on the lower funnel plate being
connected to the collecting plate when the filtration plate
is detached and transferred. Preferably, the filter element
is arranged as a round metal mesh being inserted into a
widened top part of the filtrate funnel and being com-
pressed with the widened top part of the corresponding
filtrate funnel. Also, the metal meshis preferably reversed
around the filtrate funnel at its lateral end section such
that the metal mesh is press fitted with the lower funnel
plate.

[0016] Further, the multi-well filtration device prefera-
bly comprises an upper funnel plate with a bridging chan-
nel, wherein the filtration plate has a through hole for
extraction which is connected to the collecting well. The
bridging channel extends through the through hole for
extraction into the collecting well, such that the upper
funnel plate is connected with the collecting plate via the
bridging channel. With such a bridging channel, extrac-
tion means, e.g. an extraction needle, can easily be
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brought into the multi-well filtration device for extracting
the filtrate. Since the bridging channel extends directly
into the collecting well, no additional sealing means have
to be arranged between the upper funnel plate and the
collecting plate.

[0017] In a preferred embodiment, the multi-well filtra-
tion device further comprises a top plate with a needle
funnel, and a pierceable septum with a septum opening.
The septum is arranged between the top plate and the
upper funnel plate or the filtration plate, respectively,
such that the needle funnel is connected to the filtration
chamber and that the septum opening is arranged adja-
cent to the needle funnel. In use, supply means, as e.qg.
a supply needle, can be inserted through the septum
opening of the septum into the upper part of the filtration
chamber. The suspension can then be filled into the fil-
tration chamber on an elevated pressure level driving the
suspension through the filter element into the collecting
well. For creating said elevated pressure level, the supply
means can be provided with overpressure means. While
being arranged through the septum opening, the supply
means are tightly connected to the septum.

[0018] Additionally the top plate can comprise a sec-
ond needle funnel connected to the bridging channel of
the upper funnel plate. In use, extraction means, as e.qg.
an extraction needle, can be inserted through a further
septum opening of the septum into the collecting well
allowing the filtrate to be extracted from the collecting
well.

[0019] The top plate can have a recess around the
needle funnel on the side facing the septum and the upper
funnel plate or the filtration plate, respectively, can have
acorresponding ridge on the side facing the septum, such
that the septum is pressed into the recess by the ridge.
Itis obvious to a person skilled in the art that the arrange-
ment of the recess and the ridge can as well be vice
versa, i.e. the top plate having the ridge and the upper
funnel plate or the filtration plate, respectively, having the
recess. With such an arrangement, itis possible to ensure
a tight connection between the septum and its adjacent
layers in its essential region, i.e. around the needle fun-
nel, such that it is possible to provide an elevated pres-
sure in the filtration chamber.

[0020] In a preferred embodiment, the multi-well filtra-
tion device further comprises a pressure equalization
channel for equalizing the pressure in the collecting well,
such that the supply of the suspension into the filtration
chamber is not obstructed by an increasing pressure in
the collecting well. In case that the multi-well filtration
device has an upper funnel plate with a bridging channel
and a through hole being connected to the filtration cham-
ber, the pressure equalization channel can easily be ar-
ranged between said bridging channel and said through
hole.

[0021] Preferably a sealing mat is arranged between
two adjacent plates, said sealing mat having a hole lo-
cated corresponding to adjacent openings of the two
plates. One of said two plates has a sealing ridge on the
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side facing the sealing mat capable of receiving the bor-
der of the hole on top of the sealing ridge. With such an
arrangement planar sealing mats can be used ensuring
sufficient sealing effect around the hole.

[0022] A second aspect of the invention deals with a
system for analyzing the solid phase of a suspension,
comprising the multi-well filtration device described
above. The system further comprises a supply needle
for supplying the suspension into the filter chamber on
an elevated pressure level and an extraction needle for
extracting the filtrate out of the collecting well. Still further,
it comprises an analysis device arranged for analyzing
the solid phase filtered by the multi-well filtration device
through the separation layer, while the solid phase is sit-
uated in the filtration chamber. Preferably, the separation
layer is transparent as described above. Such a system
enables an efficient analysis procedure of the solid phase
of a suspension being filtered in a multi-well filtration de-
vice.

[0023] Preferably, the supply needle has a longitudinal
groove for performing equalization of pressure while the
supply needle is supplying the suspension into the filter
chamber. Such a groove can be connected to pressure
equalization means of the multi-well filtration device, e.g.
a pressure equalization channel, such that the pressure
in the collecting well and the filtration chamber can easily
be equalized.

[0024] Athird aspectoftheinvention deals with a meth-
od for analyzing the solid phase of a suspension by
means of a system described above. The method com-
prises the steps of: supplying the suspension into the
filter chamber on an elevated pressure level by means
of the supply needle and thereby driving the suspension
through the filter element into the collecting well; remov-
ing the filtration plate together with the separation layer
from the collecting plate; transferring the filtration plate
to the analysis device; and analyzing the solid phase
through the transparent separation layer. Such a method
enables an efficient analysis of the solid phase of a sus-
pension being filtered in a multi-well filtration device.

Brief description of the drawings

[0025] The multi-well filtration device according to the
invention is described in more detail hereinbelow by way
of an exemplary embodiment and with reference to the
attached drawings, in which:

[0026] Fig. 1 shows a top view on a multi-well filtration
device according to the invention;

[0027] Fig. 2 shows a cross-section view along the line
A-A of the multi-well filtration device from Fig. 1;

[0028] Fig. 3 shows an exploded view of the cross-
section view from Fig. 2;

[0029] Fig. 4 shows an expanded view of a part of the
cross-section view from Fig. 2, where a supply needle
penetrates a septum;

[0030] Fig. 5 shows a two-step stair-shaped elevation
for receiving a sealing mat of the multi-well filtration de-

15

20

25

30

35

40

45

50

55

vice from Fig. 1;

[0031] Fig. 6 shows an exploded perspective view of
a transfer unit for the multi-well filtration device from Fig.
1;

[0032] Fig. 7 shows a top view on the transfer unit from
Fig. 6; and
[0033] Fig. 8 shows a exploded cross-section view

along the line A-A of the transfer unit from Fig. 7.
Mode(s) for carrying out the invention

[0034] In the following description certain terms are
used for reasons of convenience and are not to be inter-
preted as limiting. The terms "right", "left", "under" and
"above" refer to directions in the figures. The terminology
comprises the explicitly mentioned terms as well as their
derivations and terms with a similar meaning.

[0035] Fig. 1 shows a top view on a top plate 1 of a
multi-well filtration device according to the presentinven-
tion. The top plate 1 comprises 96 needle funnels for
supply 11 and 96 needle funnels for extraction 13. Ex-
emplary, one of the needle funnels for supply 11 is
equipped with a supply needle 91 and one of the needle
funnels for extraction 13 is equipped with an extraction
needle 92. In Fig. 1, at the right hand side and at the
above side of the top plate 1 the top side of a filtration
plate 4 is visible. The filtration plate 4 is arranged below
the top plate 1 as shown in Fig. 2 and Fig. 3. The top
plate 1, the needle funnels for supply 11 and the needle
funnels for extraction 13 are arranged in a standardized
96 wells microplate compliant structure.

[0036] In general, standardized microplate compliant
structures allow the use of the multi-well filtration device
in a standardized infrastructure. In particular, standard-
ized liquid handling and analysis devices can be used.
[0037] The following applies to the rest of this descrip-
tion. If, in order to clarify the drawings, a figure contains
reference signs which are not explained in the directly
associated part of the description, then it is referred to
previous description parts.

[0038] Fig. 2 and Fig. 3 show a cross-sectional view
or an exploded cross-sectional view, respectively, of the
multi-well filtration device along the line A-A of Fig. 1. In
addition to the top plate 1 visible in Fig. 1 the multi-well
filtration device comprises a septum 2 being arranged
between an upper funnel plate 3 and the top plate 1. The
upper funnel plate 3 is followed from top to bottom by: a
first sealing mat 6; a filtration plate 4; a second sealing
mat 6; a transparent separation layer 5; a third sealing
mat 6; a lower funnel plate 7; a fourth sealing mat 6; and
a collecting plate 8.

[0039] The upper funnel plate 3 has alternatingly ar-
ranged through holes for supply 33 and bridging channels
31 being interconnected by pressure equalization chan-
nels 34. Each through hole for supply 33 of the upper
funnel plate 3 is connected to one of the needle funnels
for supply 11 of the top plate 1 via a septum opening 21
of the septum 2. Accordingly each bridging channel 31
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of the upper funnel plate 3 is connected to one of the
needle funnels for extraction 13 of the top plate 1 via a
septum opening 21 of the septum 2. In order to provide
a tight connection between the top plate 1, the septum 2
and the upper funnel plate 3, the top plate 1 has recesses
12 around the needle funnels for supply 11 and around
the needle funnels for extraction 13 on its under side and
the upper funnel plate 3 has ridges 32 around the through
holes for supply 33 and the bridging channels 31 on its
upper side. When being connected, the septum 2 is
pressed into the recesses 12 by the ridges 32.

[0040] The filtration plate 4 has alternatingly arranged
through holes for extraction 42 and filtration chambers
41, wherein each filtration chamber 41 is connected to
one of the through holes for supply 33 of the upper funnel
plate 3. Each bridging channel 31 extends through one
of the through holes for extraction 42 of the filtration plate
4 projecting below the filtration plate 4.

[0041] The filtration plate 4 is connected to the trans-
parent separation layer 5, being again connected to the
lower funnel plate 7, wherein a sealing mat 6 is arranged
between the transparent separation layer 5 and the lower
funnel plate 7. The lower funnel plate 7 has alternatingly
arranged through holes for extraction 72 and filtrate fun-
nels 71, wherein each filtrate funnel 71 is connected to
one of the filtration chambers 41. Each bridging channel
31 of the upper funnel plate 3 extends again through one
of the through holes for extraction 72.

[0042] The top of each filtrate funnel 71 is equipped
with a filter element 73 having passages of a certain di-
ameter. In the area being adjacent to the filter elements
73 the transparent separation layer 5 has holes (not
shown in the figures) having a diameter larger than the
diameter of the passages of the filter elements 73. Pref-
erably, each of the filter elements 73 is arranged as a
round metal mesh being inserted into a widened top part
of the corresponding filtrate funnel 71 and being com-
pressed with the widened top part of the corresponding
filtrate funnel 71. Also, each metal mesh is preferably
reversed around the filtrate funnel 71 at its lateral end
section such that the metal mesh is press fitted with the
lower funnel plate 7. Preferably, the pore size of the filter
element is about 1 um to about 2 pum.

[0043] The lower funnel plate 7 is connected to the
collecting plate 8, wherein a sealing mat 6 is arranged
in-between. The collecting plate 8 has collecting wells 81
with elongated cross-sections having the form of rounded
rectangles. Each of said collecting wells 81 is connected
to one filtrate funnel 71 of the lower funnel plate 7 and to
one bridging channel 31 of the upper funnel plate 3. The
bottoms of the collecting wells 81 are slightly slanted and
well rounded, wherein each collecting well 81 has a deep-
est point 811 lying essentially straight below the bridging
channel 31 being connected to said collecting well 81.
[0044] In use, one of the septum openings 21 being
connected to one of the filtration chambers 41 is pene-
trated by a supply needle 91, such that the supply needle
91 extends into said filtration chamber 41. As best seen
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in Fig. 4, the supply needle 91 has a tapered portion for
accommodating the septum opening 21 of the septum 2.
Again in use, the supply needle 91 supplies a suspension
into the filtration chamber 41 thereby creating an over-
pressure inside the filtration chamber 41 in order to drive
the suspension through the filter element 73 into the col-
lecting well 81. The overpressure can be provided by
pressure means of the supply needle 91. In particular,
when the suspension comprises a solution as the liquid
phase, said overpressure provision for driving the filtra-
tion has the advantage that crystal formation in the sus-
pension is low compared to driving filtration by creating
avacuum in the collecting well 81. Therefore itis possible
to get a filtrate with a comparably high concentration of
solute without interfering seeds.

[0045] Again to be able to have a high concentration
of solute in the suspension, parts of the multi-well filtration
device being possibly in contact with the suspension are
preferably made of an isolating material, such that the
cooling of the suspension being filtered at an elevated
temperature is as low as possible.

[0046] For preventing an elevated pressure inside the
collecting well 81 which can obstruct the supply of sus-
pension into the filtration chamber 41, the supply needle
91 has a longitudinal groove being connected to the ac-
cording pressure equalization channel 92. Thus, the
pressure can be equalized between the collecting well
81 and the air pressure outside the multi-well filtration
device.

[0047] The filter element 73 retains solids of the sup-
plied suspension, which are not able to pass the passag-
es. Thereby a filter cake is built on top of the transparent
separation layer 5. The diameter of the holes of the trans-
parent separation layer 5 is large enough not to essen-
tially effect the filtration and in the meantime it is small
enough to be able to hold back the filter cake.

[0048] For extracting the filtrate out of the collecting
well 81, the septum opening 21 being connected to the
according bridging channel 31 is penetrated by an ex-
traction needle 92, such that it extends near the deepest
point 811 of the bottom of the collecting well 81. Since
the bottom of the collecting well 81 is slightly slanted and
well rounded, the filtrate can then efficiently be extracted
preventing a comparably high dead volume of filtrate in
the collecting well 81.

[0049] After filtration, the filtration plate 4 can easily be
separated from the lower funnel plate 7 by means of the
transparent separation layer 5. The filter cake containing
crystals and other solids to be analyzed is still held inside
the filtration chambers 41 by the transparent separation
layer 5. Without any laborious preparation steps the filter
cake can be transferred into an analysis device and it
can be analyzed through the transparent separation layer
5 by an appropriate analysis method, such as X-ray pow-
der diffraction or infrared and Raman spectroscopy.
[0050] Fig. 5 shows a two-step stair-shaped elevation
for receiving a sealing mat 6. In order to provide a seal
connection between two adjacent openings of two layers,
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i.e. through holes, funnels and channels, using common
flat sealing mats 6, the border around one of the two
openings has preferably a two-step stair-shaped eleva-
tion. The sealing mat 6 is lifted and arranged on top of a
sealing ridge 74 touching a guiding ridge 75. Thus, the
sealing mat 6 is lifted around the opening and when the
two layers are connected it is compressed in said lifted
area.

[0051] InFig.6,Fig.7 andFig. 8 atransferunitis shown
comprising the filtration plate 4 with the two adjacent seal-
ing mats 6 and the separation layer 5. On top of the upper
sealing mat 6 a closing layer 5A followed by a top plate
1Aare arranged. Accordingly, a closing layer 5B followed
by a bottom plate 1B are arranged below the separation
layer 5.

[0052] Afterfiltration, the filtration layer 4 together with
the two adjacent sealing mats 6 and the separation layer
5 can easily be separated from rest of the multi-well fil-
tration device as described above. The filtration plate 4
can then be closed as well as at its upper surface as at
its bottom surface by closing layers 5A and 5B followed
by a top plate 1A or a bottom plate, respectively. In this
state, the top plate 1A can be firmly connected to the
bottom plate 1B in order to form a compact transfer unit.
For the firm connection the top plate 1A is provided with
screw holes 12A, the filtration plate 4 is provided with
screw holes 43 and the bottom plate 1B is provided with
screw holes 12B, such that the top plate 1A can be firmly
connected to the bottom plate 1B by means of screws
extending through said screw holes 12 A, 43 and 12B.
[0053] The transfer unit, still comprising the filter cakes
inside the filtration chambers 41 of the filtration plate 4,
can then be comfortably moved, stored or transferred to
the according analysis device. Preferably, the upper plate
1A and the bottom plate 1B are provided with through
holes 11A and 11B being arranged adjacent to the filtra-
tion chambers 41 as well as the closing layers 5A and
5B are made of a transparent material, such that the filter
cakes can be analyzed through the through holes 11A
and 11B and the closing layers 5A and 5B by an appro-
priate analysis method, such as X-ray powder diffraction
or infrared and Raman spectroscopy.

[0054] Other alternative embodiments of the multi-well
filtration device according to the invention are conceiva-
ble. Explicitly mentioned in this context are:

*  The wells, funnels and through holes of the different
layers can be arranged in any other suitable struc-
ture, in particular in a standardized 384 or 1536 wells
microplate compliant structure.

e Thetransfer unitcan also be formed of the described
closing layers, the top plate and the bottom plate
together with another appropriate multi-well plate
than the filtration plate in between.

e Tobe particularly suitable for x-ray analysis, the sep-
aration layer can be made of an amorphous fluor-
opolymer, in particular of an amorphous fluoropoly-
mer as it is known by persons skilled in the art as
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Teflon AF.

Claims

1. Multi-well filtration device for filtering a suspension,
comprising a filtration plate (4) with a filtration cham-
ber (41) and a collecting plate (8) with a collecting
well (81), wherein the filtration chamber (41) is con-
nected to the collecting well (81) and wherein a filter
element (73) is arranged between the filtration cham-
ber (41) and the collecting well (81) characterized
in that a separation layer (5) is arranged between
the filtration plate (4) and the collecting plate (8) ad-
jacent to the filter element (73).

2. The multi-well filtration device of claim 1, wherein
the separation layer (5) is transparent.

3. The multi-wellfiltration device of claim 1 or 2, wherein
the filter element (73) has passages and the sepa-
ration layer (5) has holes in an area being in contact
with the filter element, said holes having a diameter
larger than the diameter of the passages of the filter
element (73).

4. The multi-well filtration device of any one of claims
1 to 3, wherein the collecting well (81) has an elon-
gated cross-section and the deepest point (811) of
the collecting well (81) is arranged at one longitudinal
end region of the elongated cross-section.

5. The multi-well filtration device of any one of claims
1 to 4, further comprising a lower funnel plate (7)
which is arranged between the filtration plate (4) and
the collecting plate (8), wherein the lower funnel plate
(7) has a filtrate funnel (71) connecting the filtration
chamber (41) with the collecting well (81), and
wherein the filter element (73) is arranged at the top
of the filtrate funnel (71).

6. The multi-well filtration device of any one of claims
1 to 5, further comprising an upper funnel plate (3)
with a bridging channel (31), wherein the filtration
plate (4) has a through hole for extraction (42) which
is connected to the collecting well (81) and wherein
the bridging channel (31) extends through the
through hole for extraction (42) into the collecting
well (81), such that the upper funnel plate (3) is con-
nected with the collecting plate (8) via the bridging
channel (31).

7. The multi-well filtration device of any one of claims
1to 6, further comprising a top plate (1) with a needle
funnel (11, 13), and a pierceable septum (2) with a
septum opening (21), wherein the septum (2) is ar-
ranged between the top plate (1) and the upper fun-
nel plate (3) or the filtration plate, respectively, such
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that the needle funnel (11, 13) is connected to the
filtration chamber (41) and that the septum opening
(21) is arranged adjacent to the needle funnel (11,
13).

The multi-well filtration device of claim 7, wherein
the top plate (1) has a recess (12) around the needle
funnel (11, 13) on the side facing the septum (2) and
the upper funnel plate (3) or the filtration plate, re-
spectively, has a corresponding ridge (32) on the
side facing the septum, such that the septum (2) is
pressed into the recess (12) by the ridge (32).

The multi-well filtration device of any one of claims
1 to 8, further comprising a pressure equalization
channel (92) for equalizing the pressure in the col-
lecting well (81).

The multi-well filtration device of any one of claims
1t0 9, wherein a sealing mat (6) is arranged between
two adjacent plates, said sealing mat (6) having a
hole located corresponding to adjacent openings of
the two plates and one of said two plates having a
sealing ridge (74) on the side facing the sealing mat
(6) capable of receiving the border of the hole on top
of the sealing ridge (74).

System for analyzing the solid phase of a suspen-
sion, comprising the multi-well filtration device of one
of claims 1 to 10,

a supply needle (91) for supplying the suspension
into the filtration chamber (41) on an elevated pres-
sure level,

an extraction needle (92) for extracting the filtrate
out of the collecting well (81),

and an analysis device arranged for analyzing the
solid phase filtered by the multi-well filtration device
through the separation layer (5), while the solid
phase is situated in the filtration chamber (41).

The system of claim 11, wherein the supply needle
(91) has a longitudinal groove for performing equal-
ization of pressure in the collecting well while the
supply needle (91) is supplying the suspension into
the filtration chamber (41).

Method for analyzing the solid phase of a suspension
by means of the system of claim 11 or 12, comprising
the steps of:

supplying the suspension into the filtration
chamber (41) on an elevated pressure level by
means of the supply needle (91), and thereby
driving the suspension through the filter element
(73) into the collecting well (81),

removing the filtration plate (4) together with the
separation layer (5) from the collecting plate (8),
transferring the filtration plate (4) to the analysis
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device, and
analyzing the solid phase through the separa-
tion layer (5).
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