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TITLE
SNAP TOGETHER FILTER

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a filter device
with a snap together housing. More particularly, the
present invention is arawn to a housing for a biological
fluid filter, preferably for the filtration of blood
leukocytes.

Known filters for blood filtration systems utilize
a variety of filter medié'depending on the application
desired. Because of the biological nature of the
material being filtered, it is required that the filter
housing be hermetically sealed to prevent leakage from.
the filter, or contamination of material within the
filter housing. Typically the filter housing is sealed
by methods such as sonic welding, heat treatment or by
adhesive compounds. ,

"These known methods of sealing the filter housings
all have significant disadvantages. In the case of heat
treatment or sonic welding, some filter media may be
susceptible to damage by the application of such high-
energy methods of sealing to the filter housings. For
example, glass based filtration media are not suitable
for use when the housing is to be éonically welded, as
the media may be damaged in the process. Adhesives can
have the drawback.of potential contamination of the
filter media by components from the adhesive, which may
be leeched into the interior of the housing.

Additionally, with these methods it is difficult to
insure that the entire periphery of the filter housing
is hermetically sealed, e.g. gaps in the adhesive or-
failures of sections of the sonic weld. Additionally,

these forms of sealing prevent the housing from being
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"easily disassembled in the future, as they are in
essence “permanent” bonds. _
The housing of the present invention is designed as
a multi-piece unit, with two main sections. The main
sections -of the housing can be easily snapped together,
around a filter media, to form the outer housing for the
filter media. Various methods (such as an o-ring, or

other sealing structure) can be applied to seal the

filter housing.

. SUMMARY OF THE INVENTION

The problems of the prior art are solved by the
present invention utilizing a multi-part housing,
preferably a.two—part housing, with snap connectors to
connect the parts together.

' The housing can be made of any material that is
commonly used for filter housings in the art. The
connectors, to connect the housing sections together,
can either be primarily outside the outer periphery'of
the housing, or primarily inside the outer periphery of
the hoﬁsing.

The housing is preferably cylindrical, with an
inlet and an outlet disposed on the opposing major faces
of the circular housing. In other applications, other
geometries, for example square or hexagonal, can be
used. In use, the cylindrical housing will typically be
oriented with the longitudinal axis of the cylinder
substantially parallel to the‘ground.

Each of the inlet and the outlet will preferably
also have a tubular flow channel, on face of the
cylinder on which it is disposed. Each tubular flow
channel will have an opening to the outside of the
housing, and an opening into the housing.

Inside the housing, on each of the opposing major
internal faces of the housing, are preferably raised

ridges, which raised ridges are positioned to abut the
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filter media inside the housing. These ridges can
support the filter media to hold it in its proper
position, and/or the ridges can control the flow of
fluid on either side of the media to insure that fluid
flows through the entirety of the filter media and is '
not overly concentrated in one particular area of the
filter.

In general, any filter media, as is customarily

used in the art, is suitable for use with the present

‘invention.

A primary reason for the development of the present
invention has been to deﬁelop a biological fluid filter
in which captured biolcogical substances within the
housing may be easily recovered and/or may be easily
processed further to produce therapeutically valuable
products. For example, in the case of leukocyte
reduction from blood or blood products, it would be
advantageous to recover the captured leukocytes for
production of therapeutic products such as interferon.

The filter media may also capture other cells or

proteins that may be of therapeutic interest.

For example, in leukocyte reduction of whole blood,
leukocytes and platelets are typically removed by the
filter media and they are then disposed of. The present
invention enables recovery of the main filter component
(mainly the filter media) that contains therapeutic
products of interest. The filter media may be processed
separately to purify or separate out the therapeutic
product of interest. _

Thus, it is an object of the present invention to
provide an improved housing for a fluid filter.

It is a further object of the invention to provide
a housing for a filter device, which can be disassembled

to recover material retained within the housing.

PCT/US02/22204
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. It is a further object of the invention to provide
a housing for a filter device, which can be disassembled
for the replacement of the filter media. V

ﬂ A further object of the invention is to provide a
snap—together filter housing which can be easily
assembled, but which is tamper resistant so that it
cannot be easily disassembled without special tools or
knowledge.

Yet another object of the invention is to provide a
means of recovery of captured therapeutic components
from a biological fluid.

Another object of the present invention is to
provide a housing for a filter for filtering biological
fluids.

Another object of the present invention is to
provide a housing for a filter to separate out blood or
blood products into their more valuable therapeutic
products. _

In one embodiment of the present invention the
filter housing includes a filter media.treated in a
manner such that the media secured within the pinch seal
provides a barrier to fluid flow across the pinch seal.

Although an o-ring is not necessary for such a design,
o-ring(s) may be used. The snap together filter may not
be limited to a single use but at the same time is
tamper resistant for certain critical applications such
as in medical industry. The present invention provides
a filter housing which is well suited for filtration of
fluids such as blood or blood products in the medical
industry. More specifically the current invention is a
well suited in a biological fluid filtration set such as
those used for leukocyte reduction of blood and blood
products. The captured cellular components may be
easily removed from the filter housing after the set has
been used. The present invention is well suited for

encapsulating one or multiple layers of filter media for
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filtering biological fluids, especially blood or blood

products. More specifically the present invention is

well suited for leukocyte reduction of blood
products. N
Further objects and advantages of the pr

invention will be apparent from the following
description -and appended claims, reference be
the accompanying drawings forming a part of t
specification, wherein like reference charact

designate corresponding parts in the several

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a perspective view of an embodiment of

the present invention.

Fig. 2 is a front elevational view of th
embodiment shown in Fig. 1.

Fig. 3 is a right side elevational view
embodiment of the present invention shown in

Fig. 4 is a left side elevational view o
embodiment of the present invention shown in

Fig. 5 is a top view of the embodiment o
present invention shown in Fig. 1.

Fig. 6 is a bottom view of the embodimen

present invention shown in Fig. 1.

e

of the
Fig. 1.
f the
Fig. 1.
f the

t of the

Fig. 7 is a perspective view of an embodiment of

the present invention.

Fig. 8 is a front elevational view of the

embodiment shown in Fig. 7.
Fig. 9 is a right side elevational view
embodiment of the present invention shown in
Fig. 10 is a left side elevational view
embodiment of the present invention shown in
Fig. 11 is a top view of the embodiment
present invention shown in Fig. 7.
Fig. 12 is a bottom view of the embodime

present invention shown in Fig. 7.

of the
Fig. 7.
of the
Fig. 7.
of the

nt of the



10

15

20

25

30

35

WO 03/006138

PCT/US02/22204

6

Fig. 13Vis a sectional view through the line F-F of
Fig. 1. ‘

Fig. 14 is a seétional view through the line A-A of
Fig. 7. ‘

Fig. 15 is a side view of one of the housing
sections of the embodiment shown in Figure 1.

Fig. 16 is a side view of the other housiﬁg section

of the embodiment shown in Figure 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Figures 1 through 6 represent a first embodiment of
the present invention. 1In these figures, a filter 10
includes a first housing portion 12 and a second housing
portion 14. The housing portions 12, 14 are constructed
separately so that a filter media (not shown) can be
placed between them. The first housing portion 12, in
this embodiment, has a ring 16 projecting radially
outward from the peripheral wall 13 (see Fig. 13) of the
housing. A plurality of projecting portions 18 is
disposed about the outer periphery of the ring 16.. Each
of the projecting'portions 18 includes a notch 20. 1In
other embodiments of the present invention, the notches
can be cut directly in the ring 16 without the
additional projections 18. The notches 20 can be made
substantially.circular to a certain depth in the .
projecting portion, and can then be pressed in a
substantially oval shape to make a notch through the
entire thickness of the projection 18.

The other housing portion 14 includes a plurality
of tabs 22 which correspond to the notches 20. The tabs
22 project radially outwardly from the peripheral wall
15 (see Fig. 13) of housing section 14 at intervals that
will align the tabs 22 to align with the notches 20 for
assembly of the filter 10. In a preferred embodiment,
there are an equal number of tabs 22 and notches 20.

When assembled, the outer wall 15 of housing portion 14
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will be disposed about the outer wall 13 of housing
portion 12. 1In preferred embodiments of the present.

invention, wall 13 can be of substantially the same

-length as wall 15, to arrange for a tight fit of the

housing sections 12, 14 but can also be shorter than
wall 15 in alternative embodiments.

The housing portion 12 additionally has an inlet
tube 30 affixed to the outside of the housing. The tube
30 is preferably integrally constructed with the housing
12 but can be separately manufactured and attached. The

tube includes an end 32, through which an opening (see

Fig. 15) allows fluid to enter the housing section 12.
The tube 30 also includes an inlet opening 34 for entry
of fluid into the tube.

The housing portion 14 additionally has an outlet
tube 36 corresponding to the inlet tube 30 on the
opposing face. The outlet tube 36 again has an end 38
through which an opening (see Fig. 16) allows flow of
fluid from the housing section 14 into the tube 36. An
outlet 40 from the tube 36 thus allows the flow of
filtered fluid from the filter 10. It is preferred that
tubes 30 and 36 are disposed substantially parallel to
each other, on the opposing faces of the filter, with
their respective openings into the housings at opposite
ends of the tubes, as depicted herein. In other
embodiments of the present invention it may not be
necessary for the tubes to be substantially parallel to
each other and may instead be skew to one another.

In a preferred embodiment, the ends 32, 38 can be
approximately the same size. In the embodiment shown in
Figures 1-6, the end 32 is significantly larger than the
end 38. Additionally, the end 38 is substantially
cylindrical in nature, with the cylinder axis
substantially perpendicular to the face of the housing
section 14. The end 32, to the contrary, is

substantially rounded, thus forming a substantially

PCT/US02/22204
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hemispherical end. 1In at least one embodiment, the end
32 is larger than the end 38 because the end 32 is being
used as the inlet for the material to be filtered. This
end can be larger to prevent the blocking of the inlet
due to particulate materialvin the fluid to be filtered.
As the outlet side will have been filtered, this is not
as much concern for the outlet. In other embodiments,
the inlet and outlet can be the same size, or the outlet
opening can even be larger than the inlet.

In addition, the exterior major faces of the
housing sections 12, 14 can have a series of notches 42,
44 cut in the exteridr face. The notches 44 are
preferably in the form of a circular channel about the
face of the second housing section 14, and are divided
from one another by solid sections 50. The notches 42
are preferably separated from one another by solid
sections 48. Additionally, the notches 42 preferably
are not cut to a constant depth. Instead, the notches
42 preferably contain a stepped or raised portion 44
inside the notch 42. These notches are preferably
aligned with raised portions in the interior of the
housing sections (see Figures 15 and 16.)

In a preferred embodiment, the peripheral walls 13,
15 are angled slightly from perpendicular to the faces
of the housing sections 12, 14. This can be done to
allow the housing sections to easily fit over one
another. The angle of these walls can be, for example,
about three degrees from perpendicular. Other angles
may alsb be possible, within the scope of the present
invention, without adversely affecting the inventive
housing. Additionally, the walls 13, 15 can be at
substantially 90-degree angles to the faces of the
housing sections 12, 14. '

The design interconnection of the tabs 22 with the
notch 20 can be seen in the sectional view shown in

Figure 13. It can be seen here that the projection 18

PCT/US02/22204
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from the wall 13 of the housing portion 12 also includes
an additional projection 24,‘projecting substantially
transverse to the projection 18. This projection 24 is
substantially parallel to the peripheral wall 13 of the
housing portion 12. A connecting portion 26 then
projects from projection 24, substantially perpendicular
to projection 24, back towards the peripheral wall 13 of
housing portion 12.

Tab 22 can also be seen, on this figure, to include
a connecting portion 28 projecting radially outward from
the peripheral wall of housing portion 14. Thus, when
assembled, the connecting portion 28 of tab 22 overlaps
the connecting portion 26 from projection 24. This
interconnection between the connecting parts 26, 28 can
secure the two portions of the housing 12, 14 into a
secure whole.

While the above discussed connection is
illustrative of a manner to connect the two housing
portions, it is not the only way the two housing
.portions can be snapped tbgether. Other interlocking
mechanisms can be suitable for use with embodiments of
the present invention.

Figures 7-12 and 14 depict an alternative
embodiment of the present invention. 1In this
alternative embodiment, substantially similar components
are identified by the same reference numeral. \
Components with a substantially different design or
functionality are identified by a different reference
numeral. A significant difference in these embodiments
can be seen in Figure 14, which illustrates an
alternative snap-together mechanism, which is utilized
in this embodiment. In this snap-together mechanism,
wall 15 of housing section 14 has notches 21 cut
directly into the wall (which will be the exterior wall
when assembled), and not on separate protruding

sections. Wall 13 of housing section 12 has tabs 23
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directly protruding substantially radially outward from
the wall 13. As can be seen in Figure 14, the tab 23 is
designed so that it has a slanted face, which will

"engage with the wall when it is being assembled, and

then a face which is preferably substantially projecting
radially transverse to the wall 15. Therefore, once the
transverse face of the tab 23 slides into the notch 21,
the tab 23 will "snap" into the notch 21 to form the
"snap fit" as discussed above. If disassembly of the
housing is required, for example to change the filter
media, pressure against the tab 23 can remove it from -
the notch 21 and the housing can then be disassembled.
Other differences of the embodiment depicted
herein, is that an end 33 of the inlet channel 30 is
substantially identical in size and design to that of
the end 38 of the outlet channel 36. Additionally, in

Figure 10, there is no recessed ring on the face as

there was in Figure 4. The recessed ring 47 in Figure 9

is of a uniform depth (except for the bridging material,
which is of uniform depth with the face of the housing
section 12). .

In at least one embodiment of the present
invention, the recessed ring in the outer face is
designed, to as great an extent as possible, to make a
uniform thickness in the outer housing. Thus, Where '
there is a build up of material within the housing, the
outer housing can be recessed to maintain as much
uniformity as possible. This may improve the structural

characteristics of the housing. Additionally, the

‘design of the recessed areas can be decorative.

The above differences between the embodiments are
not linked together in a given embodiment. Therefore the
features of the differing embodiments can be exchanged
between the embodiments depending on the final features

desired in the product.

PCT/US02/22204
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Any material commonly suitable as filter media, for
the given application, can be used in the present
invention. The housing can be made of any material

suitable for use with the chosen fluid to be filtered.

~ For example, for a blood leukocyte filter, any bio-

compatible housing material can be used, for example
polycarbonate, acrylic or their blends. While these
materials are acceptable, they are not the only
materials for such usage. A wide variety of materials
for filter housings are known in the art and are
suitable for use with the present invention. In
addition, the housing or parts of the housing may be
substantially transparent or substantially opague. A
transparent housing would allow visual inspection of the
filter media within the housing without disassembly of
the housing. An opaque housing would prevent the
viewing of the filter media in applications where such
viewing would be undesirable (for example, in a medical
device where the filter was visible to the patient.)
The material of the housing is not considered to be
crucial to the design of the present invention.

While the present embodiments have depicted the
first section of the housing 12 as being the inlet side,
it is within the scope of the present invention that
either the first section 12 or the second section 14
could serve as the inlet side. '

Figure 15 shows the interior of the housing section
12 illustrated in Figure 1. In this embodiment, opening
50 allows the flow of fluid from the inlet tube. Inside
the housing section 12 are a series of concentric ribs
or pinch shields 52. In the embodiment shown, these
ribs are designed as concentric arcs, extending along a
significant portion of a hemisphere of the housing
section 12. These ribs both support the filter media
(not shown) and also regulate the flow of material

through the housing section. The ribs can be designed
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to maximize the utilization of the filter media to
prevent over utilization of some areas of the filter
media and under utilization of other areds of ﬁhe filter
media. An outer circular ring 54 defines the limits of
the flow area of the fluid and further supports the
filter media. '

An additional optional feature of the invention is
an O-ring 58. This O-ring can be positioned outside of
the wall 13 in an optional groove (shown as dashed line
56). This O-ring can help to prevent leakage of fluid
from the filter 10. 1In this embodiment, the O-ring will
essentially be between the walls 13 and 15 when
assembled. The O-ring is preferably positioned as near
the projections 18 as possible without interfering with
the snap-fitting action. In other embodiments, the O-
ring can be disclosed anywhere between the walls.

Figure 16 illustrates a possible embodiment of the
interior of housing section 14, as depicted in the
embodiment shown in Figure 1. A flow opening 60 leads
to the outlet tube ailowing flow to exit the filter.
Again, a series of concentric ribs 62, are disposed to
support the filter media and to control fluid flow on
‘the outlet side of the filter media. As in the case
with housing section 12, a circular support 64 limits
the flow of fluid on the outlet side of the filter
media, and defines a recess 66 between the circular '
support 64 and the wall 15. An optional O-ring 68 can
be placed in the recess between the circular support 64
and the wall 15. When the filter 10 is assembled the O-
ring will then be between the top of wall 13 and the
housing 14, thus providing a seal against leakage.

While the above described embodiments depict the
optional use of one or two O-rings to prevent leakage in
the filter, other placements of O-rings are acceptable.

Such O-rings are commonly known and used in the art and

any such location, for example, outside both of the
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filter sections adjacent the snap-together fittings,
would be acceptable. The above discussed O-ring
locations, while preferred, are not to be considered
limiting. Additionally, the use of the O-rings at all
is not required in the present invention.

As shown in Figures 15 and 16, the section 12 has
fewer rings 52 than rings 62 in section 14. This is
because it is believed that fewer rings, .with wider flow
passages, are preferable on the inlet side of the
filter. The outlet side of the filter will essentially
provide support against the differential pressure
exerted on the filter media by the fluid. Therefore the
additional rings 62 on the outlet side of the filter can
result in improved support for the filter media and
decreased hold-up and retention volumes of the filter.
The rings on the inlet and outlet side provide support
for the filter media which secures the filter media
within a desired gap which reduces the possible of fluid
channeling within or around the filter media, improving
the filter performance. Thus the rings operate as a
"pinch shield" against “bypass” of the fluid. Other
numbers and size of supports 52, 62 are possible within
the scope of the present invention depending on the flow
characteristics desired, and the fluid to be filtered.

While the above discussed embodiments reflect a
cylindrical housing of the filter, other geometries may
be appropriate. For example, a housing with a square or
hexagonal cross-section may be appropriate for various
applications. Other cross-sectional shapes for the
filter housing, including both regular and irregular
geometries, could be used in embodiments of the present
invention.

The above discussed embodiments illustrate
alternative snap-together fittings for the present
invention. The snap together fittings allow the

sections 0f the housing to be securely fastened, but
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then to also be disengageable for later separation of
the sections. This may be necessary for reasons such as
removal and replacement of the filter media. '
Additionally, the housing sections can be secured to
each other by more permanent means, for example by sonic
welding or adhesive. Such would be recommended in
applications wherein separation of the filter parts was
not desired subsequent to assembly.

Therefore, by carefully studying the problems
present in prior art biological filtration fluid
systems; we have developed a novel method and apparatus

for a snap together filter.

PCT/US02/22204



10

15

20

25

30

WO 03/006138 PCT/US02/22204

© 15

CLAIMS

1. A snap-together filter housing comprising:

a first housing portion and a second housing
portion, each of said housing portions comprising a base
and a substantially cylindrical wall;

one of said housing portions comprising an inlet
and the other of said housing portions comprising an
outlet;

said substantially cylindrical wall of said first
housing portion having an inner diameter substantially
equal to the outer diameter of said substantially
cylindrical wall of said second housing portion, and
being configured to be disposed about said substantially
cylindrical wall of said second housing portion to form
a substantially leak-resistant seal between said first
and second housing portions; and

a plurality of snap together connectors configured
to secure saild first housing portion and said second

housing portion to one another.

2. The filter housing according to claim 1,
wherein said plurality of snap together connectors
comprises a plurality of first connector portions
disposed on said wall of said first housing portion and
a plurality of seéond connector portions disposed on

said wall of said second housing portion.
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3. The filter housing according to claim 2,
wherein:

said plurality of first connector portions
comprises a plurality of projecting portions;

said second housing portion comprises a ring
projecting radially outward from said wall of said
second housing portion, said ring being substantially
planar with said base of said second housing portion;
and

said plurality of second connector portions
comprises a plurality of receiving portions disposed in
said ring, each of said plurality of receiving portions
being configured to receive one of said plurality of

projecting portions.

4. The filter housing according to claim 3,
wherein:

each of said plurality of projecting portions
comprises a projection extending from the end of said
cylindrical wall of said first housing portion, each of
said projections comprising a tab projecting
sﬁbstantially radially outward from said cylindrical
wall; and

each of said plurality of receiving portions
comprises:

a radial portion projecting substantially
radially outwardly from said ring, each of said
radial portions comprising a notch for receiving
one of said tabs of said plurality of projecting
portions; and

a transverse portion substantially parallel to
said wall of said second housing portion, said
transverse portion covering a portion of said notch
and being configured to form an interlocking
connection with a corresponding tab of said

plurality of receiving portions.
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5. The filter housing according té claim 2,
wherein: -

said plurality of first connector portions
comprises a plurality of notches disposed about the
periphery of said wall of said first housing portion;
and

said plurality of second connector portions
comprises a plurality of projections disposed about the
periphery of said wall of said second housing portion,
said projections being configured to engage with a

corresponding one of said plurality of notches.

6. The filter housing according to claim 5,
wherein each of said projections comprises a first side
substantially parallel to said base, a second side
adjacent said first side,. said second side being
substantially perpendicular to said first side, and a
third side projecting from said second side at an angle
to said wall, to allow said first housing portion to
slide over said plurality of projections to engage said
plurality of projections with said plurality of notches.

7. The filter housing according to claim 1,
wherein each of said first and second housing portions

comprises plastic.

8. The filter housing according to claim 1,
wherein each of said first and second housing portions

is substantially opaque.

9. The filter housing according to claim 1,
wherein each of said first and second housing portions

are substantially transparent.
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10. The filter housing according to claim 1,
further comprising at least one O-ring to improve the

leak resistance of said housing.

11. The filter housing according to claim 1,
wherein each of said bases of said first and second
housing portions has an inner face, facing toward the
inside of the filter housing, and an outer face facing
opposite said inner face, said filter housing further
comprising a plurality of flow directing ridges disposed
on the inner face of each of said bases of said housing

sections.

12. The filter housing according to claim 11,
wherein each of said flow directing ridges is in the

shape of an arc.

13. The filter housing according to claim 12,
wherein said flow directing ridges are disposed
substantially symmetrically about a diameter of said

filter housing.

14. The filter housing according to claim 1,
wherein said first housing portion comprises a support
ring, said support ring being disposed a first distance

from the cylindrical wall of the first housing section.

15. The filter housing according to claim 14,
wherein said first distance is less than the thickness

of said wall of said second housing section.

16. 'The filter housing according to claim 14,
further comprising an O-ring disposed between said
support ring and said wall of said first housing

section.
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17. The filter housing according to claim 14,
wherein said second housing portion comprises a support

ring.

18. The filter housing according to claim 17,
wherein each of said housing portions comprises a series
of notches forming a ring in the outer face, each of
said series of notches projecting into said support ring

of its housing portion.

19. The filter housing according to claim 12,
wherein said first housing portion comprising about
twice as many flow directing ridges as said second

housing portion.

20. The filter housing according to claim 1,
wherein said first housing portion comprises said inlet,

and said second housing portion comprises said outlet.

21. The filter housing according to claim 20,
wherein said inlet comprises an inlet tube disposed on
the base of said first housing portion, said inlet tube
having a first opening to the atmosphere and a second
opening to the interior of the filter housing, and said
outlet comprises an outlet tube disposed on the base of
said second housing portion, said outlet tube having a
first opening to the atmosphere and a second opening to

the interior of the filter housing.

22. The filter housing according to claim 21,
wherein said opening to the interior of the filter
housing of said inlet tube comprises one of: a bulbuous

chamber and a cylindrical chamber.
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23. The filter housing according to claim 22,
wherein said_opehing to the interior of the filter
housing of said outlet tube comprises a substantially
cylindrical chamber .

24. The filter housing according to claim 21,
wherein said inlet tube and said outlet tube are
designed to be substantially parallel to one another
upon said first housing section being joined to said

second housing section.

25. The filter housing according to claim 24,
wherein said opening to the interior of the filter
housing of said inlet tube and said opening to the
interior of the filter housing of said outlet tube are
designed to be disposed at opposite ends of said

parallel tubes from one another.

26. The filter housing according to claim 1,
wherein one of said cylindrical wall of said second
housing section and said cylindrical wall of said first
housing section contains a recess, said recess being
disposed about the periphery of said cylindrical wall,
said filter housing comprising an O-ring disposed in
said recess about said cylindrical wall of said second

housing portion.

27. The filter housing according to claim 1,
wherein said plurality of snap together fittings are
configured to be disengageable from.each other after
being secured, so that a filter disposed within said
housing can be replaced.
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28. The filter housing according to claim 1,
wherein said plurality of snap together fittings are
configured to be essentially permanently secured to each

other, upon said filter housing being assembled.

29. The filter housing according to claim 1,
wherein the housing is designed to be used in

conjunction with a biological fluid filter.

30. A snap—togethef filter housing for a
biological fluid filter comprising:

" a first housing portion and a second housing
portion, each of said housing portions comprising a base
and a substantially cylindrical wall;

one of said housing portions comprising an inlet
and the other of said housing portions comprising an
outlet;

said substantially cylindrical wall of said first
housing portion having an inner diameter substantially
equal to the outer diameter of said substantially
cylind;ical wall of said second housing portion, and
being configured to be disposed about said substantially
cylindrical wall of said second housing portion to form
a substantially leak-resistant seal between said first
and second housing portions; and

‘a plurality of snap together connectors configured
to secure said first housing portion and said second
housing portion to one another; wheréin

said plurality of snap together connectors
comprises a plurality of first connector portions
disposed on said wall of said first housing portion and
a plurality of second connector portions disposed on

said wall of said second housing portion;
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said plurality of first connector portions
comprises a plurality of projecting portions;

said second housing portion comprises a ring
projecting radially outward from said wall of said
second housing portion, said ring being substantially
planar with said base of said second housing portion;
and _

said plurality of second connector portions

comprises a plurality of receiving portions disposed in
said ring, each of said plurality of feceiving portions
being configured to receive one of said plurality of
projecting portions;

each of said plurality of projecting portions
comprises a projection extending from the end of said
cylindrical wall of said first housing portion, each of
said projections comprising a tab projecting
substantially radially outward from said cylindrical
wall; and ‘

each of said plurality of receiving portions
comprises:

a radial portion projecting substantially
radially outwardly from said ring, each of said
radial portions comprising a notch for receiving
one of said tabs of said plurality of projecting
portions; and

a transverse portion substantially parallel to
said wall of said second housing portion, said
transverse portion covering a portion of said notch
and being configured to form an interlocking
connection with a corresponding tab of said

plurality of receiving portions.
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31. A snép—together filter housing for a
biological fluid filter comprising: -

a first housing portion and a second housing ‘
portion, each of said housing portions comprising a base
and a substantially cylindrical wall;

one of said housing portions comprising an inlet
and the other of said housing portions comprising an
outlet;

said substantially cylindrical wall of said first
housing portion having an inner diameter substantially
equal to the outer diameter of said substantially
cylindrical wall of said second housing portion, and
being configured to be disposed about said substahtially
cylindrical wall of said second housing portion to form
a substantially leak-resistant seal between said first
and second housing portions; and

a plurality of snap together connectors configured
to secure said first housing portion and said second
housing portion to one another; wherein

said plurality of snap together connectors
comprises a plurality of first connector portions
disposed on said wall of said first housing portion and
a plurality of second connector portioné disposed on
said wall of said second housing portion;

said plurality of first connector portions
comprises a plurality of notches aisposed about the
periphery of said wall of said first housing portion;
and

said plurality of second connector portions
comprises a plurality of projections disposed about the
periphery of said wall of said second housing portion,
said projections being configured to engage with a

corresponding one of said plurality of notches.
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32. A snap-together filter housing for a
biological fluid filter, comprising:

a first housing portion and a second housing
portion, each of said housing portions comprising a base
and a wall; .

one of said housing portions comprising an inlet
and the other of said housing portions comprising an
outlet;

said wall of said first housing portion having an
inner cross-sectional geometry substantially identical
to the outer cross-sectional geometry of said wall of
said second housing portion, and being configured to be

disposed about said wall of said second housing portion

. to form a substantially leak-resistant seal between said

first and second housing portions; and
a plurality of snap together connectors configured
to secure said first housing portion and said second

housing portion to one another.

33. The snap-together filter housing according to
claim 32, wherein each of said walls has a regular

cross-sectional geometry.
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