wo 2017/003625 A 1[I I 0F V00RO 0 YO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/003625 Al

5 January 2017 (05.01.2017) WIPO|PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B01D 61/08 (2006.01) BO1D 61/10 (2006.01) kind of national protection available): AE, AG, AL, AM,
(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
’ PCT/US2016/035133 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
1 June 2016 (01.06.2016) KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . L
62/186,773 30 June 2015 (30.06.2015) Us (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: EMD MILLIPORE CORPORATION GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
[US/US]; EMD Millipore Corporation, 290 Concord Road, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
Billerica, Massachusetts 01821 (US). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Inventor: HILLIER, Brian; c/o EMD Millipore Corpora- DK, EE, ES, FL FR, GB, GR, HR, HU, IL, IS, IT, LT, LU,
tion, 290 Concord Road, Billerica, Massachusetts 01821 LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(US,). > > SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).
(74) Agents: TANNOCH-MAGIN, Vivien et al.; EMD Milli- . ]
pore Corporation, 290 Concord Road, Billerica, Massachu- Published:
setts 01821 (US). —  with international search report (Art. 21(3))
(54) Title: SEALING CASE FOR FILTER CASSETTE

(57) Abstract: A sealing case for a filtration cassette that reliably prevents
leaks after assembly and installation into a filtration system. The sealing

af bx

FIG. 1A

case fits on the filtration cassette and provides a fluid-tight seal between the
sealing case and around at least one port in the filtration cassette when in-
stalled in a filtration system. The sealing case may comprise two halves that
mate together, and each half may be identical. The internal surface of the
sealing case is flat or substantially flat.
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RELEVANT FIELD
[0001] Devices for filtering fluids such as pharmaceutical fluids and gaskets for sealing the
devices.
BACKGROUND
[0002] Tangential Flow Filtration (TFF) is a separation process that uses membranes to
separate components in a liquid solution or suspension on the basis of size or molecular
weight differences. Applications include concentration, clarification, and desalting of
proteins and other biomolecules such as nucleotides, antigens, and monoclonal antibodies;
buffer exchange; process development; membrane selection studies; pre-chromatographic
clarification to remove colloidal particles; depyrogenation of small molecules such as
dextrose and antibiotics; harvesting, washing or clarification of cell cultures, lysates, colloidal
suspensions and viral cultures; and sample preparation.
[0003] Conventional TFF devices are constructed by layering sheets of filtration
membranes and woven screens. The TFF device can be contained in a cassette format.
Separate sealing gaskets are placed on both sides of the cassette and this assembly is
installed in a filtration system between a set of top and bottom manifolds or holders. The
manifolds or holders serve to distribute the filtration fluid stream across the multiple flow
paths within the TFF device. The manifolds or holders are clamped together and provide a
mechanical constraint against the TFF device and gaskets to achieve the desired fluid sealing.
A typical filtration system can comprise many cassettes and therefore many gaskets.
However, the installation of many cassettes and gaskets is not only tedious for the user, but
it is also prone to problems with gaskets falling out during installation, repair or
replacement. Furthermore, even one improperly aligned or improperly seated gasket can
result in a system leak. If a leak occurs, the whole system of cassettes and gaskets needs to
be removed and the installation repeated.
[0004] A need exists to simplify the installation and use of filtration cassettes in a reliable
manner that avoids the problems of improper assembly and leaking.
SUMMARY
[0005] Described herein is a sealing case for a filtration cassette that reliably prevents leaks
after assembly and installation into a filtration system. Unlike prior art devices that depend
on bonding, overmolding and/or using adhesives to join a sealing gasket to a filtration device

to obtain a fluid-tight seal, the present invention avoids these cumbersome and problematic
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steps by providing a sealing case that fits on the filtration cassette and provides a fluid-tight
seal between the sealing case and around at least one port in the filtration cassette when
installed in a filtration system.
[0006] The basic shape of a typical TFF filtration cassette is essentially a rectangular cuboid.
The filtration cassette having two major surfaces (that may be referred to as front and back
surfaces) and four lateral side surfaces. In one embodiment, the sealing case surrounds at
least the two major surfaces and at least one lateral surface. In another embodiment, the
sealing case surrounds at least four, five or all six sides of the filtration cassette, wherein at
least two of the sides that are surrounded by the sealing case includes the front and back
surfaces.
[0007] In another embodiment, the sealing case has an internal surface that is flat or
substantially flat. For example, the internal surface does not have protrusions or raised
areas that align with a port hole in the filtration cassette.
[0008] In another embodiment, the sealing case comprises two halves that mate together.
For example, in a particular embodiment, the two halves of the sealing case are identical. In
another embodiment, the two halves of the sealing case are not identical.
[0009] In one embodiment, the sealing case is an elastomeric material. In a particular
embodiment, the sealing case is a thermoplastic elastomeric material. In another
embodiment, the sealing case is a thermoset material.
[00010] As further described herein, the sealing case can be used with a filtration cassette
such as a tangential flow filtration (TFF) cassette.
[00011] Also provided herein is a filtration device comprising both a filtration cassette and a
sealing case as described above and further described below. Furthermore, a filtration
system is also provided that comprises one or more of the described filtration devices and a
pair of manifolds or holders, wherein the filtration devices have a fluid-tight seal when
installed in the filtration system.

BRIEF DESCRIPTION OF THE DRAWINGS
[00012] The drawings are provided to illustrate certain embodiments of the present
invention and are not to be construed as limiting the scope of the claims.
[00013] FIG. 1A is a top view of one half of a sealing case for a small filtration cassette.
[00014] FIG. 1B is a side view along line A—A in FIG. 1A.
[00015] FIG. 1Cis a side view along line B—B in FIG. 1A.
[00016] FIG. 2Ais a top view of one half of a sealing case for a large filtration cassette.

[00017] FIG. 2B is a side view along line A—A in FIG. 2A.
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[00018] FIG. 2C is a side view of the sealing case in FIG. 2A in an inverted position.
[00019] FIG. 2D is a side view along line B—B in FIG. 2A.

DETAILED DESCRIPTION
[00020] FIG. 1A shows one half of a sealing case 1 suitable for using with a filtration
cassette of similar size and shape. As will be appreciated, the dimensions of a sealing case
can be adapted to any suitable size such that the case can be fitted onto a filtration cassette
of interest. Examples of filtration cassettes that are commercially available include
Pellicon®2 ultrafiltration cassettes (EMD Millipore Corporation, Billerica MA), as well as
others known in the industry.
[00021] The sealing case is preferably formed of an elastomeric material, such as a
thermoplastic elastomer, which can be selected according the needs. For example, the
choice of material may for compatibility with the fluid being handled, chemical stability,
expected service life (e.g., single-use, multiple-use, under continuous or repeated clamping
pressure for longer or shorter periods of time), etc. Suitable materials include, but are not
limited to, thermoplastic elastomers which can be formed of styrenic block copolymers,
blends of ethylene-propylene-diene monomer (EPDM) and polypropylene and the like and
which are sold under brand names such as Santoprene® polymer, Kraton® thermoplastic
elastomer and Dynaflex® elastomer, EPDM rubber, thermosets, silicone, and rubbers, either
natural or synthetic. In one embodiment, the sealing case may be made of two or more
materials. For example, the sealing case can comprise a rigid thermoplastic component and
an elastomeric material, such as a thermoplastic elastomer. For example, one or more
surfaces may comprise a rigid thermoplastic component with the sealing surfaces comprising
an elastomeric material. The rigid thermoplastic component may provide structural
integrity, for example. The elastomeric material can be overmolded onto the rigid
thermoplastic component using art standard techniques.
[00022] The sealing case has one or more openings 10 that correspond and align with at
least one or more ports in a filtration cassette (not shown) to which the sealing case is to be
fitted. The sealing case is fitted to a filtration cassette by mating two halves of the sealing
case 1. In particular, the sealing case is fitted to the filtration cassette without use of an
adhesive or other bonding method. For example, the case is not overmolded onto a
filtration cassette. Instead, two halves of the sealing case 1 are placed around a filtration
cassette and mated together. Many configurations may be used to mate the two halves of
the sealing case together as will be appreciated by those of skill in the art. For example, as

illustrated more particularly in FIG. 1B, the edges of the sealing case may have a two-step
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indentation 14a designed to fit a complementarily shaped 14b counterpart in the other half
of the sealing case.

[00023] Both halves of the sealing case can be identical. FIG. 1B exemplifies one design of
this embodiment where one half of a sealing case is identical to its complementary half. A
similar design is exemplified in FIG. 2B. The two identical halves of a sealing case can be
suitably mated by inverting one sealing case half and rotating 180° relative to the other
sealing case half. While this may be one preferred embodiment, it is equally contemplated
that the two halves of a sealing case are not identical, but which are still complementary
such that the two halves can be mated together.

[00024] In addition to the two-step indentation, other configurations for mating two halves
of a sealing case can be used. For example, “ball and socket” projections and indentations,
where the ball may be spherical, cuboid, rhomboid, or other such shapes. Alternatively, a
variety of ridges and grooves may be used. Still further, two halves may be joined by a
mating strip that joins to each half together (e.g., through complementary grooves or
indentations) around the perimeter of each half. These and other “snap-fit” combinations
are known in the art. It will also be appreciated that more than one mating configuration
may be used.

[00025] In one embodiment, the two halves of the sealing case are separate before fitting
onto a filtration cassette. In another embodiment, the two halves of the sealing case are
joined, for example at one edge with a hinge, before fitting onto a filtration cassette.
[00026] As particularly shown in FIG. 1C and FIG. 2D, the internal surface 12 of the sealing
case, which is the side of the case that will be adjacent to the filtration cassette once
assembled, is flat or essentially flat. That is, the internal surface is without raised
projections, edges or rings, particularly at or near the one or more openings 10. Specifically,
the internal surface 12 of the sealing case 1 does not protrude either partially or completely
into a corresponding port of a filtration cassette after fitting the sealing case 1 to the
filtration cassette. While a flat or essentially flat internal surface 12 is preferred, it may be
contemplated that the internal surface adjacent the openings 10 may have a raised edge or
ring that does not protrude either partially or completely into a corresponding port of a
filtration cassette, but surrounds the opening 10.

[00027] Indentations 16 in the sealing case shown in FIG. 2A and 2C, correspond and align
with similar indentations on a filtration cassette (not shown). The indentations 16 in the
sealing case and the filtration cassette accommodate the use of tie rods, threaded pins or

bolts or other such clamping devices as conventionally used with the manifolds or holders to
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align the filtration cassettes and secure the assembly of the filtration system. The filtration
system may comprise one or more filtration cassettes, each fitted with a sealing case. Once
assembled, the clamping holder and clamping device exerts pressure on the filtration
cassettes fitted with the sealing case such that a fluid-tight seal is formed around the one or
more ports on each of the filtration cassette.

[00028] Advantageously, the sealing case provides a fluid-tight seal without the need for
separate gaskets and without the need to bond a gasket to the filtration cassette. The use of
a sealing case as described herein reliably prevents leaks after assembly and installation into
a filtration system. The assembly is efficient and is less labor-intensive for the user. The
sealing case may be provided as a pre-sterilized unit with the filtration cassette. The sealing
case and filtration cassette can be disposed after a single use and need not be reused, thus
eliminating a need for additional dismantling and re-sterilization steps.

[00029] While this invention has been particularly shown and described with reference to
example embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of the
invention encompassed by the appended claims. It should also be appreciated that the
various technical features of the described devices may be combined in various ways to
produce alternative and additional embodiments.

[00030] The teachings of all patents, published patent applications, and references cited

herein are incorporated by reference in their entirety.
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CLAIMS

What is claimed is:

1.

10.

11.

A filtration device comprising a filtration cassette and a sealing case that is not
bonded or overmolded to the filtration cassette, wherein the sealing case surrounds
the filtration cassette on at least a front and back surface of the filtration cassette
and at least one side surface of the filtration cassette, the sealing case further
comprising at least one opening that aligns with at least one port in the filtration
cassette, wherein the internal surface of the sealing case is substantially flat, the
filtration device having a fluid-tight seal between the sealing case and around the at
least one port in the filtration cassette when installed in a filtration system.

The filtration device of claim 1, wherein the sealing case comprises two halves that
mate together.

The filtration device of claim 2, wherein the two halves of the sealing case are
identical.

The filtration device of any one of the preceding claims, wherein the sealing case is
an elastomeric material.

The filtration device of claim 4, wherein the elastomeric material is a thermoplastic
elastomer.

The filtration device of any one of the preceding claims, wherein the filtration
cassette is a tangential flow filtration (TFF) cassette.

A sealing case for a filtration cassette, wherein the sealing case when positioned on
the filtration cassette surrounds at least four sides of the filtration cassette and
forms a fluid-tight seal between the sealing case and around at least one port in the
filtration cassette when installed in a filtration system, the sealing case comprising
two halves that mate together and having an internal surface that is substantially
flat.

The sealing case of claim 7, wherein the two halves of the sealing case are identical.
The sealing case of any one of claims 7-8, wherein the sealing case is an elastomeric
material.

The sealing case of claim 9, wherein the sealing case is a thermoplastic elastomeric
material.

The sealing case of any one of claims 7-10, wherein the filtration cassette is a

tangential flow filtration (TFF) cassette.
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