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The invention described herein relates to a filter system for 
Correspondence Address: Sterilization containers which Secures a gas permeable filter 
Kimberly Diliberti onto a vented portion of the container. The filter system of 
Allegiance Corporation the invention includes a locking mechanism that is comfort 
1430 Waukegan Road able and easy to use, and that requires a simple sliding 
McGaw Park, IL 60085 (US) movement of the users hand to lock and unlock the filter 

System components in place. The invention further includes 
(21) Appl. No.: 10/872,234 a filter System structured Such that the openings of the filter 
(22) Filed: Jun. 18, 2004 System plates permit transport of air across the filter while at 

the same time the openings are arranged to reduce or prevent 
Related U.S. Application Data undesirable physical perforation of the filter. By virtue of its 

Structure, the need for particular rotational positioning of 
(62) Division of application No. 10/199.447, filed on Jul. filter components in relation to one another is significantly 

(51) 

18, 2002. 

Publication Classification 

Int. Cl. ................................................ B65D 51/16 

reduced. The filter system of the invention also reduces or 
eliminates the need for perimeter gaskets. The invention is 
useful in a variety of medical applications wherein Steril 
ization of medical devices and instruments is associated with 
a Surgical treatment or procedure. 
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STERILIZATION CONTAINER FILTER SYSTEM 

RELATED APPLICATION DATA 

0001. This application is a divisional of U.S. patent 
application Ser. No. 10/199,447 filed Jul. 18, 2002, now 
pending. 

FIELD OF THE INVENTION 

0002 The invention relates to the field of sterilization 
containers used for the Sterilization of medical devices. In 
particular, the invention pertains to a filter retention System 
used with Sterilization containers. 

BACKGROUND OF THE INVENTION 

0.003 Prior to medical and Surgical procedures or treat 
ments, Sterilization of medical devices and instruments prior 
to their use is necessary to reduce the risk of infection from 
microbes on Such equipment. Various Sterilization tech 
niques are utilized in the medical field, Such as irradiation of 
equipment, treatment using antimicrobial Solutions, and 
temperature Sterilization techniques. One of the most com 
monly employed techniques is Sterilization using an auto 
clave, which involves placement of the equipment to be 
sterilized within a chamber which is subsequently heated to 
a temperature and for a time period Sufficient to kill micro 
bial agents which can be present on the equipment. 

0004 Sterilization containers are sometimes used to 
house Surgical instruments and other devices to be Sterilized. 
Typical Sterilization containers are constructed of a lid and 
base portion, and a vent portion located on the lid, base or 
both. The vent portion permits the movement of gases to 
accommodate the changes in pressure created by increasing 
or decreasing temperatures of the internal and external 
environments of the container. In order to prevent contami 
nation by the handling and Storage of Sterilization contain 
ers, filters can be positioned in relation to the vent portion to 
permit the transport of gases but reduce or prevent the 
transport of microbes. 
0005 Filter systems for sterilization containers have been 
developed. Typical filter Systems include a filter retainer and 
an associated locking mechanism to Secure the filter in place 
relative to the vent portion of the container. Such a filter 
retention system is described in Nalepa et al. U.S. Pat. No. 
5,968,459, which describes a filter retention system includ 
ing a rotating locking plate which Secures a filter retaining 
plate and filter to a sterilization container having vent 
openings. One drawback of this System, however, is that it 
requires a turning or pivoting movement by the user's hand, 
and does not provide a penetration resistant Structure to 
protect the filter from piercing. Another filter System is 
described in Spence U.S. Pat. No. 4,783,321, which dis 
closes a penetration resistant filter retaining System having 
an upper retainer disc and lower retainer disc. This System, 
however, requires precise positioning of the retainer discs in 
relation to one another and the vent openings, and does not 
contain a Single, centrally located locking mechanism. 
0006 There is a need for improved filter systems useful 
for sterilization containers that facilitate the filter retention 
function of the container while maintaining the properties 
required for Sterilization processes. There is a further need 
for filter Systems which Secure a filter onto a Sterilization 
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container, protect the filter from damage or unintended 
movement, and reduce the likelihood of contamination both 
during and following Sterilization. There is yet a further need 
for filter Systems which are ergonomic and afford the user a 
comfortable assembly and preparation, especially when Such 
activities are repeated taskS. 

SUMMARY OF THE INVENTION 

0007. The invention provides a filter system for steriliza 
tion containers comprising a locking mechanism that is 
comfortable and easy to use and that requires a simple 
Sliding movement of the users hand to lock and unlock the 
filter. It has further been discovered that a filter system can 
be constructed to reduce or eliminate the need for precise 
positioning of filter components in relation to one another by 
the user to prevent the likelihood of physical puncture of the 
filter while at the same time permitting the unobstructed 
transport of air across the filter layer. The filter system of the 
invention is also relatively easy to manufacture. The filter 
System of the invention also does not require the use of 
gaskets circumscribing the perimeter of the System. The 
invention is particularly useful in a variety of medical 
applications wherein Sterilization of medical devices and 
instruments is needed for a Surgical treatment or procedure. 
0008. The invention provides a filter system for a steril 
ization container having a lid, base and vented portion, Said 
filter System comprising: 

0009 a first filter retention plate adapted for posi 
tioning and retaining a filter over a vented portion of 
Said container; 

0010 a second filter protective plate adapted for 
positioning between Said filter and Said vented por 
tion of Said container; 

0011 wherein each of said first plate, second plate, 
and filter is adapted to align with and be positioned 
in relation to a central pin extending outward from 
Said vented portion of Said container; and 

0012 a locking mechanism adapted to Secure Said 
first plate, Second plate and filter onto Said container, 
Said locking mechanism comprising a locking plate 
adapted for linear Sliding movement in a direction 
Substantially parallel to the Surface of Said first plate. 

0013 The invention further provides a locking mecha 
nism for a sterilization container filter System having a 
vented portion, Said locking mechanism comprising: 

0014) 
0015 a locking plate having an elongate opening 
and attached to the upper Surface of Said first filter 
retention plate, and adapted for linear Sliding move 
ment in a direction Substantially parallel to the 
Surface of Said plate; 

a first filter retention plate; 

0016 wherein said locking plate is adapted to coop 
erate with a central pin extending outward from a 
vented portion of the Sterilization container, and 

0017 wherein linear sliding movement of said locking 
plate increases the Vertical compressive force between the 
filter System components. 
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0.018. The invention also provides a filter system for a 
Sterilization container having a vented portion comprising a 
plurality of openings, Said filter System comprising: 

0019 a first filter retention plate comprising a plu 
rality of openings, 

0020 a second protective plate comprising a plural 
ity of openings, 

0021 wherein said first filter retention plate and 
Second protective plate are adapted to accommodate 
and retain a gas-permeable filter therebetween; and 

0022 wherein each of said first retention plate and 
Second protective plate are structured So that the 
openings thereof and Said openings of Said vented 
portion are arranged to permit Substantially unob 
Structed movement of air acroSS Said filter while 
forming a barrier to transverse physical perforation 
of Said filter, Said openings maintaining Such barrier 
irrespective of rotational positioning of Said plates 
relative to a central axis. 

0023 The invention further provides a filter system for a 
Sterilization container having a vented portion comprising a 
plurality of openings, Said filter System comprising: 

0024 a first filter retention plate comprising a plu 
rality of openings, 

0025 a second protective plate comprising a plural 
ity of openings, 

0026 wherein said first filter retention plate and 
Second protective plate are adapted to accommodate 
and retain a gas-permeable filter therebetween; and 

0027 wherein each of said first retention plate and 
Second protective plate are structured So that the 
openings thereof and Said openings of Said vented 
portion are arranged to permit Substantially unob 
Structed movement of gases acroSS Said filter while 
forming a barrier to transverse physical perforation 
of Said filter, Said openings maintaining Such barrier 
irrespective of rotational positioning of Said plates 
relative to a central axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is an angled side view of a sterilization 
container showing the lid and filter assembly attached 
thereto and the base portion Separated from the lid according 
to one embodiment of the invention. 

0029 FIG. 2 is an exploded view of a sterilization 
container lid with the filter System components separated 
and including a filter according to one embodiment of the 
invention. 

0030 FIG. 3A is an angled side view of the top of the 
retention plate showing the locking mechanism in the locked 
position according to one embodiment of the invention. 
0031 FIG. 3B is an angled side view of the top of the 
retention plate showing the locking mechanism in the 
unlocked position according to one embodiment of the 
invention. 

0.032 FIG. 4 is a top view of the locking plate component 
of the locking mechanism according to one embodiment of 
the invention. 
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0033 FIG. 5 is a side view of the locking plate compo 
nent of the locking mechanism according to one embodi 
ment of the invention. 

0034 FIG. 6 is a bottom view of the locking plate 
component of the locking mechanism according to one 
embodiment of the invention. 

0035 FIG. 7 is an exploded angled side view of the filter 
System showing Separated components and alignment of 
openings thereof, including a transparent cut-away view of 
the Second protective plate positioned on a cut-away vented 
portion of the lid, in accordance with one embodiment of the 
invention. 

0036 FIG. 8 is an angled top view of a first filter 
retention plate in accordance with one embodiment of the 
invention. 

0037 FIG. 9 is an angled top view of a second protective 
plate in accordance with one embodiment of the invention. 

0038 FIG. 10 is a side view of the central locking pin 
according to one embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0039. As used herein, the term “plate” is meant to refer 
to a component having a Substantially planar construction. 
The term is not intended to imply a limitation as to a 
particular perimeter configuration, Such as a circular, disc 
like shape. 

0040. In general, the filter system of the invention is 
designed for use as a component in a sterilization container. 
Suitable sterilization containers for use with the filter system 
of the invention can include a basic construction of a lid and 
base portion, wherein at least one of either the lid, the base, 
or both, contains a vented portion. For purposes of illustra 
tion, the invention is depicted in the drawings as having the 
filter System located on the lid, the lid containing the vented 
portion of the container. In a further embodiment, a Steril 
ization container can be constructed to have more than one 
vented opening and corresponding filter System therewith. 
The filter system of the invention performs the overall 
function of Securing a gas permeable filter over a vented 
portion of a Sterilization container and maintaining the 
position of the filter to create a separate internal and external 
environment relative to the container throughout the Steril 
ization process. The filter thus functions to permit the 
transport of air/gas acroSS the filter membrane, while reduc 
ing or preventing migration of microbes therethrough. 

0041 Referring now to FIG. 2, the filter system compo 
nents are shown in association with a sterilization container 
lid 10. The vented portion 111 contains a plurality of vent 
openings 12 through the lid 10, and the vent openings 12 are 
arranged to cooperate with a gas-permeable filter 100 and 
the filter plates such that when the filter system is completely 
assembled, all vent openings 12 of the container are covered 
by the filter. Referring now to FIG. 1, the lid of the 
Sterilization container can be Secured onto the base portion 
90 by a Securing mechanism (not shown), Such as a latch. 
The Securing mechanism can be structured to create a Seal 
which prevents air flow at the lid-base juncture around the 
perimeter of the lid. One or both of the contacting Surfaces 
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of the lid and base can contain a gasket or Seal completely 
circumscribing the contacting Surface(s). 
0042. The basic sterilization container components can 
be composed of any medical grade material which can be 
used in autoclave Sterilization. Typically, the basic Steriliza 
tion container components are composed of Stainless Steel. 
Secondary components, Such as gaskets, washers, and the 
like, can be composed of any Suitable Sterilizable material, 
Such as plastic. The various components of the invention can 
be manufactured using techniques, machining equipment, 
and materials readily available in the Sterilization container 
manufacturing field. 
0043. By virtue of its structure, however, the filter system 
of the invention eliminates the need for gasket components 
between the plate components. Referring now to FIGS. 2 
and 7, the outer boundary of the vented portion 11 of the lid 
10 comprises a contiguous raised ring-like perimeter 13 
circumscribing the entire vented portion 1. The area imme 
diately Surrounding the center of the vented portion 11 also 
contains a contiguous central raised ring 14. Referring now 
to FIGS. 2, 3A, 3B and 8, the periphery of the first filter 
retention plate 20 comprises a contiguous raised rim 21 
which is Structured to coordinate with the raised perimeter 
13 Surrounding the Vented portion 11. Accordingly, when the 
filter System is assembled and locked, a gasket-like Seal is 
formed by the Superimposing of the first filter retention plate 
rim 21 and the perimeter 13 at the vented portion 11 of the 
lid 10. Referring now to FIGS. 2 and 9, the second 
protective plate 30 is held in place by the central raised ring 
14 of the vented portion 11. The central raised ring 14 of the 
vented portion 11 also cooperates with a corresponding 
central raised portion 22 on the first retention plate 20 which 
together also form a gasket-like Seal. 
0044) The basic filter system components of the invention 
are shown in FIG. 2. The filter system generally comprises 
a first filter retention plate 20 and a second filter protective 
plate 30 which align in cooperation with a central pin 40 
extending outward from the vented portion 11 of the con 
tainer. The first filter retention plate 20 is adapted for 
positioning and retaining a filter 100 over the Second pro 
tective plate 30, which in turn is positioned to cover the 
vented portion 11 of the container. Thus, the second filter 
protective plate 30 is adapted to be positioned between the 
filter 100 and the vented portion 11 of the container. Each of 
the first retention plate 20, second protective plate 30, and 
filter 100 is sized to align overall in relation to a central axis 
(designated by the symbol “C.”) and also to be in alignment 
with the central pin 40 extending outward from said vented 
portion 11 of the container. 
0.045 Locking Mechanism 
0046) The filter system of the invention further comprises 
a locking mechanism adapted to Secure Said first retention 
plate 20, filter, and second protective plate 30 onto the 
container. Referring now to FIGS. 3A, 3B, 4, 5 and 6, the 
locking mechanism comprises a locking plate 50 adapted for 
bi-directional linear sliding movement in a manner Substan 
tially parallel to the planar Surfaces of the plates. The locking 
plate 50 is thus positioned substantially perpendicular rela 
tive to the longitudinal central axis C. (see FIGS. 2 and 7) 
of the central pin 40 (as shown in FIGS. 2, 3A and 3B). 
0047 Referring now to FIGS. 4, 5 and 6, the locking 
plate comprises an elongate central opening 51 adapted to 
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accommodate a portion of the central pin 40 therethrough. In 
one embodiment and as seen in FIG. 10, the top of the 
central pin 40 is widened or tapered to form a “head'41, the 
croSS-Sectional diameter of which is larger than the medial 
region of the central pin 40. Again referring to FIGS. 4 and 
6, one end of the elongate central opening 51 is slightly 
wider than the other to exclusively accommodate the head 
41 of the central pin 40, and the remainder of the elongate 
central opening 51 is relatively narrower to prevent vertical 
separation of the central pin 40 from the locking plate 50 by 
“trapping the locking plate 50 between the head 41 of the 
central pin 40 and the upper surface of the first retention 
plate 20. 
0048. To further stabilize the operation of the locking 
mechanism, the locking mechanism can further comprise 
Stabilization means. In one embodiment, Stabilization means 
can include at least one additional pin-and-slot Structure. AS 
can be seen in FIGS. 2, 3A and 3B, the first filter retention 
plate 20 further comprises at least one guide pin, preferably 
two guide pins, 52a and 52b respectively, which are adapted 
to cooperate with at least one corresponding elongate guide 
opening (illustrated as two elongate guide openings 53a and 
53b respectively) in the locking plate 50. Accordingly, 
undesired rotational or pivoting movement of the locking 
plate relative to the first retention plate is reduced or 
eliminated by the Stabilization means. 
0049. A variety of stabilization means can be used in 
accordance with the invention. Examples of Suitable Stabi 
lization means include, but are not limited to, interfitting 
brackets, toe-in-Slot Structures, nub-and-groove Structures, 
and the like. 

0050. The locking plate 50 can further comprise at least 
one sliding tab 60 to facilitate manual operation of the 
locking mechanism 50. The user can easily lock and unlock 
the locking mechanism by a simple linear Sliding movement 
of the fingers and hand positioned on the sliding tab 60. 
FIGS. 3A and 3B together illustrate the locked and 
unlocked positions, respectively, of the locking mechanism. 
Generally, one of the advantages of the Structure of the 
locking mechanism of the invention is its ease of use. In 
other words, the locking and unlocking of the locking 
mechanism does not require awkward, turning or contorting 
hand movements to operate. 
0051. Once the filter system components are stacked and 
aligned with the central pin 40, the movement of the locking 
mechanism from the unlocked to the locked positions 
increases the vertical compressive force between the com 
ponents. Referring now to FIGS. 4, 5 and 6, one embodi 
ment of Such a locking mechanism Structure is shown. The 
region of the locking plate 50 immediately adjacent to each 
narrower Side of the elongate central opening 51 comprises 
an elevated ramp 56 adapted to interact with the head 41 of 
the central pin 40. This interaction “traps” the locking plate 
50 between the underside of the head 41 and the upper 
surface of the first retention plate 20 and increases the 
Vertical pressure between the filter System components. 

0052 The locking mechanism of the invention can fur 
ther comprise an intermediate plate 70 (see FIG. 2) to be 
positioned between the underside of the locking plate 50 and 
the upper surface of the first retention plate 20. The inter 
mediate plate 70 is preferably composed of a sterilizable 
resilient material, such as plastic. The intermediate plate 70 
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functions to place a less rigid material between the rigid 
components in order to better Slide the rigid components 
together. 

0053. The central pin 40 can be permanently fixed to the 
center of the vent opening 11 of the container using a 
Self-locking retaining ring 95, for example, which can 
engage central pin recess 42 (see FIG. 10). The locking plate 
50 can be permanently but movably attached to the first 
retention plate 20, positioned to accommodate the central 
pin 40 through the elongate central opening 51 of the locking 
plate 50. The guide pin(s) 52a and 52b can be permanently 
attached to the first retention plate 20. When two guide pins 
are used, they are preferably located on opposing Sides of the 
elongate central opening 51. The top end of each guide pin 
can have a head which is wider than the remainder of the 
guide pin to prevent inadvertent vertical Separation of the 
locking plate 50 from the first retention plate 20. 
0.054 Filter System Opening Configuration 

0.055 Another inventive aspect of the filter system of the 
invention is the Structural relationship among the openings 
of the filter System components. The Structure, arrangement 
and orientation of the openings of each are illustrated in 
FIG. 7. The vent openings 12, first retention plate openings 
25 and second protective plate openings 35, by virtue of 
their Structure and arrangement, are arranged Such that when 
a filter (see FIG. 2) is placed within the filter system, the 
plates permit Substantially unobstructed movement of gases 
through from the containment interior to the exterior envi 
ronment while at the same time permitting a physical barrier 
resistant to unintentional transverse penetration of the filter. 
Protection of the structural integrity of the filter is an 
important aspect of the invention, Since rupturing the filter 
jeopardizes the biological containment of the interior envi 
ronment, thereby compromising Sterility of the components 
placed within the container. 
0056 Furthermore, the filter system components are con 
Structed Such that this functionality of the opening arrange 
ment is maintained irrespective of the rotational positioning 
(relative to the central axis C) of the first plate 20 relative to 
the Second plate 30, as well as the relative positioning 
thereof with respect to the vent openings 12 on the container. 
In a preferred embodiment, the openings on both the first 
retention plate and Second protective plate are elongate and 
arcuate, and coordinate to intermittently overlap one another 
Such that at any give position relative to the central axis, an 
unobstructed opening between the two plates is formed. The 
region of the vent portion 11 between the vent openings 12 
functions as the barrier to transverse physical penetration 
which would otherwise permit perforation of the filter at the 
vent opening locations. 
0057. At any given rotational position of the first reten 
tion plate 20 and second protective plate 30 relative to the 
container vent openings 12, air exiting the container which 
passes outward through the vent opening 12 (by virtue, for 
example, of the pressure created during Sterilization tem 
peratures) is diverted in a lateral direction by the Solid 
portion of the second protective plate 30 until it reaches an 
opening of the Second protective plate 30. 

0.058 Referring now to FIGS. 7 and 9, both the upper 
and lower surfaces of the second protective plate 30 contain 
intermittent ridges 39, illustrated as having an arcuate shape, 
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which function to maintain a slight Space between the first 
retention plate 20 and the planar Surface of the Second 
protective plate 30 with the filter (not shown) between, as 
well as a slight Space between the Second protective plate 
and the planar surface of the vented portion 11 of the 
container. Although depicted as arcs, a variety of other 
shapes and sizes of intermittent ridges can be used provided 
they accomplish the Slight spacing between the plates and 
Surfaces as described. 

0059 Again referring to FIG. 7, the gases passing 
through the Second protective plate openings 35 then passes 
through the filter (not shown). The air continues to exit 
through the first retention plate openings 25 and exits into 
the external environment. 

0060. The first retention plate openings 25 and the second 
protective plate openingS35 are configured and dimensioned 
to provide overlapping regions at multiple locations with the 
filter in between. Thus, another advantage of the invention 
afforded to the user is that precise or Specific positioning of 
the filter System components, aside from alignment over a 
central axis, is not necessary. The filter System performs its 
function(s) irrespective of the rotational alignment of the 
plates and Vented portion of the container. Accordingly, the 
use and operation of the Sterilization container is Substan 
tially simplified. 
0061. In one example of using the invention, a steriliza 
tion container lid is separated from the container base and 
the filter system components are disassembled-namely, the 
filter plates are removed from the vent portion of the lid. 
When the user is ready to seal the contents of the container 
to be Sterilized, the user first places the Second protective 
plate over the vented portion of the container. Then, the filter 
is placed over the Second protective plate, followed by the 
first retention plate with the locking plate on the upper 
Surface. Once the components are aligned with the central 
axis and the head of the central pin is protruding through the 
elongate central opening of the locking plate, the user simply 
Slides the locking plate tab(s) to Secure and compress the 
components together. Once the lid and base of the Steriliza 
tion container are Secured, the Sterilization container and its 
contents can be Subjected to the Sterilization process, e.g. 
autoclaving. 

INDUSTRIAL APPLICABILITY 

0062) The filter system of the invention is useful in 
Sterilization containers whenever control and Separation 
between the internal and external environments is desired. 
The filter System of the invention is especially useful as part 
of the construction of autoclavable Sterilization containers 
for Sterilizing and containing medical devices and instru 
ments in association with medical and Surgical procedures. 
0063. The invention has been described with reference to 
various specific and preferred embodiments and techniques. 
It will be understood that reasonable variations and modi 
fications to Such specific and preferred embodiments and 
techniques can be made without departing from the Spirit 
and Scope of the invention. 

1. (canceled) 
2. (canceled) 
3. (canceled) 
4. (canceled) 
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5. (canceled) 
6. (canceled) 
7. (canceled) 
8. (canceled) 
9. A locking mechanism for a Sterilization container filter 

System having a vented portion, Said locking mechanism 
comprising: 

a first filter retention plate; 
a locking plate having an elongate opening and attached 

to the upper Surface of Said first filter retention plate, 
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and adapted for linear sliding movement in a direction 
Substantially parallel to the Surface of Said plate, 

wherein Said locking plate is adapted to cooperate with a 
central pin extending outward from a vented portion of 
the Sterilization container; and 

wherein linear Sliding movement of Said locking plate 
increases the vertical compressive force between the 
filter System components. 

10. (canceled) 


