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The present invention provides a closure for a container containing a reagent. Said closure comprises a cover. The cover
comprises at least two through bore holes. The closure further comprises a strip which comprises a base and at least two septa.
The base consists of a stiff material and the septa consist of a flexible material. The septa are attached to one surface of the base.
Each septum comprises a pre-slit bottom and a barrel forming the sides of the septum. The outer diameter of each septum barrel is
larger than the Inner diameter of the through bore hole such that a pressure Is exerted on the septum when the septum Is press
fitted into the through bore hole.
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Abstract

The present invention provides a closure for a container containing a reagent. Said
closure comprises a cover. The cover comprises at least two through bore holes. The closure
further comprises a strip which comprises a base and at least two septa. The base consists ot a
stiff material and the septa consist of a flexible material. The septa are attached to one surface
of the base. Each septum comprises a pre-slit bottom and a barrel forming the sides of the
septum. The outer diameter of each septum barrel is larger than the inner diameter of the
through bore hole such that a pressure is exerted on the septum when the septum is press fitted

into the through bore hole.
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Closure with septum strip

The present invention relates to closures for containers containing reagents. Such
containers are useful for automated analytical systems and automated analyzers. In such
systems, containers contain reagents that are necessary for the analytical process performed
within the analyzer. The reagents are transferred from the containers to receptacles in which at
least parts of the analytical processes are performed using automated pipetting systems. Thus,
the present invention also relates to automated methods and systems of pipetting reagents held

by such containers.

General Description

The present invention provides a closure for a container containing a reagent. Said
closure comprises a cover. The cover comprises at least two through bore holes. The closure
further comprises a strip which comprises a base and at least two septa. The base consists of a
stiff material and the septa consist of a flexible material. The septa are attached to one surface
of the base. Each septum comprises a pre-slit bottom and a barrel forming the sides of the
septum. The outer diameter of each septum barrel 1s larger than the inner diameter of the
through bore hole such that a pressure 1s exerted on the septum when the septum is press fitted

into the through bore hole.

The present invention further relates to a container comprising a vessel for holding a
reagent. The vessel has a closed bottom end and an open top end, and a closure as described

above.

The present invention also provides a method of pipetting a reagent in an automated

analyzer, said method comprising the steps of

- providing to the automated analyzer a container as described above, wherein the

closure of said container comprises press fitted pre-slit septa,
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- penetrating said pre-slit septa with blunt ended pipetting devices, wherein each of
the pre-slit septa comprises a slit which 1s longer than the diameter of each of said

pipetting devices such that a pressure relief occurs upon penetration,
- aspirating a predetermined volume of said reagent into said pipetting device,

- removing said blunt-ended pipetting device, whereby a pressure exerted by the

through-bore hole on the press-fitted pre-slit septum causes the pre-slit septum to

close,

- dispensing the aspirated reagent into a vessel.

Furthermore, a system for pipetting reagents in an automated analyzer is provided comprising
the container of the present invention and a pipettor for aspirating and dispensing reagents,

wherein said pipettor is operatively coupled to a blunt-ended pipetting device.

Brief description of Figures

Figure 1 shows a perspective view of the container comprising a closure and vessel.

Figure 2 shows a top view of the septa strip and the cover mounted on the upper part of the

vessel, with a part of a covering the cover.
Figure 3 shows a top view of the vessel.

Figure 4 shows a) a top and bottom view of the cover without the septa strip; b) a top and a

bottom view of the septa strip and ¢) a top and a bottom view of the assembled closure.
Fig. 5 a) shows the dimensions of the septa strip, b) shows the dimensions of the cover.

Fig 6 shows a perspective view in a) of a cassette comprising containers with closures, and in

b) a top view of the same.
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Detailed Description

The present invention provides a closure for a container holding a reagent. Said closure
comprises a cover. The cover comprises at least two through bore holes. The closure turther
comprises a strip which comprises a base and at least two septa. The base consists of a stiff
material and the septa consist of a flexible material. The septa are attached to one surface of
the base. Each septum comprises a pre-slit bottom and a barrel forming the sides ot the
septum. The outer diameter of each septum barrel 1s larger than the inner diameter of the
through bore hole such that a pressure is exerted on the septum when the septum 1is press fitted

into the through bore hole.

The term “closure” as used herein relates to a structure which can close an open end of a
container. Such a closure prevents contaminants from the outside from contaminating the
reagent held in the container, in particular in cases where such contaminants can easily be
spread by aerosols or droplets. Closures may be removed before the reagents held in the
container are accessed. In order to optimize the prevention of contamination and at the same
time provide accessibility of the reagent held in the container during pipetting, the closure
remains attached to the container and comprises re-sealable openings which open when
penetrated by a pipette device and close again automatically when the pipette device 1s

removed.

The closure comprises an upper surface which, when mounted, faces the outside of the

container, €.g. the pipettor; and a lower surface which faces the inside of the container when
the cover is attached to the container. In addition, the closure comprises elements that allow it
to be attached to the container. Such elements may be snap fit elements or other elements

know to the skilled person.

The term “cover” as used herein relates to one part of the closure. The cover consists of a stiff
material, e.g. of polypropylene. The cover provides a stable upper part of the closure which

can support a more flexible penetrable material used to access the contents of the container.
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The term “container” as used herein relates to a hollow body with a vessel capable of holding
a reagent and a closure. The term “vessel” thus relates to a part of the container which has an
open top and a closed bottom and which holds the reagent. The container may comprise other
additional features. For example, the container may also comprise an opening for filling
reagents into the container before use in the analytical instrument. Such an opening may be
closed using a closure, €.g. a cap which can be attached to the opening. The attachment may
be reversible. However, the type of attachment has to provide a liquid tight closing of the

opening. This closure is not removed while the container is located 1n the analyzer.

The term “reagent” as used herein relates to any type of liquid which has to be transferred
during an analytical process. Thus, the term includes liquid samples. It also includes liquid
reagents and suspensions comprising solid particles. Reagents include diluents, wash butters,
liquid compositions required for isolating, purifying, enriching, extracting analytes and
reagents necessary for reacting analytes, such as reagents for nucleic acid amplification and

reagents necessary to obtain a detectable signal.

The term “through bore hole” as used herein relates to a cylindrical extension located at a
circular opening in the cover of the closure. The through bore hole may, thus, also be called a
cylindrical extension. The through bore hole comprises a cylindrical wall formed of a stiff
material. One such material is polypropylene. In one embodiment, the through bore hole is
formed of the same material as the cover. The cylindrical extensions of two or more through

bore holes located on one cover extend from the surface of the cover which faces the inside of

the container.

The term “strip” as used herein relates to a part of the closure which comprises a base and at

least two septa attached to the base.

The term “base” as used herein relates to a support making up part of the strip. The base
comprises an upper surface which, as part of the closure, faces the outside of the container,
and a lower surface which, when the closure 1s assembled, faces the cover of the closure. The
base supports at least two septa. The at least two septa are attached to the lower surface of the

base. The lower surface of the base is the surface which, when the base 1s fitted into the cover,
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faces the cover surface. The distance between two septa on the base corresponds to the

distance between two through bore holes on the cover. The base i1s made of a stiff material.
The stitf material of the base provides stability to the strip of septa. This allows to more
quickly and precisely assemble and press fit the strip comprising the base and septa into the

through bore holes of the cover.

The term “septum” as used herein relates to a penetrable seal for containers. The term “septa”
1s used as the plural of the term “septum”. A septum comprises one or more flexible materials
which are penetrable for needles and/or pipetting devices. The septum comprises a barrel
forming 1ts sides. On the outer side of the septum which contacts the through bore hole, the
septum has the same shape as the through bore hole. For example, if the through bore hole has
a cylindrical shape, the outer side of the barrel is also cylindrical. The inner side of the barrel
may be cylindrical, but may also have a different shape, e€.g. a conical shape, e.g. a frustum. In
one embodiment, the septum has a pre-slit bottom. The slit facilitates penetration of a needle
or pipette device. Blunt needles and blunt pipette devices can more easily penetrate the
septum. The term “pre-slit bottom” as used herein relates to the slit already present in the
septum before penetration with a needle or pipette device. The bottom of the septum is the
part which taces the inside of the container. In one embodiment, the slit is longer than the
diameter of needle or pipetting devices such that a pressure relief occurs upon penetration.
“Pressure relief” means that 1f the pressure inside the closed container is different from the

environmental pressure, the pressure will become equalized by the pressure relief. This

pressure relief ensures precise pipetting by equalizing pressure in and outside the container.

When the strip comprising the base and the septa attached to the base is assembled with the
cover of the closure, the septa are fitted into the through bore holes. The outer diameter of a
septum barrel 1s larger than the inner diameter of the through bore hole that the septum is
fitted into. The term “outer diameter of the septum barrel” as used herein relates to the
diameter measured from the surface of the septum barrel that contacts the through bore hole.
The term “inner diameter of the through bore hole” as used herein relates to the diameter
measured from the surface of the through bore hole that contacts the septum. As the septum

made of a flexible material is fitted into the through bore hole made of a stiff material, a
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pressure 1s exerted onto the septum due to the larger outer diameter of the septum, compared
to the inner diameter of the through bore hole. By this pressure, the septum is press fitted into
the through bore hole. The press fit causes the septum to close firmly when the pipetting
device 1s removed from the septum again. This prevents contaminations from outside entering
the container, and loss of liquid in the container, e.g. by evaporation or spillage or aerosol

formation.

In one embodiment, the outer diameter of said septum 1s up to 50% larger than the inner
diameter of the through bore hole. In another embodiment, the outer diameter of said septum

1s up to 20% larger than the inner diameter of the through bore hole.

The term “stift material” as used herein relates to materials that confer stiffness to the

structure they form. Stiff materials include glass or stiff polymers. It may comprise one or

more components.

In one embodiment, the stiff material of the base of the strip comprises polypropylene or a
thermoplastic polymer. The cover of the closure and the vessel of the container may be made

of the same maternial, or of a different material.

The term “flexible material” as used herein relates to a material which is flexible and which is
penetrable by needles or other pipetting devices. In one embodiment, the material is

penetrable by blunt ended needles or pipetting devices.

In one embodiment, the septa comprise TPE or rubber. The septa may comprise one or more

components.

When the closure 1s assembled, the strip comprising the base and septa is assembled with the
cover of the closure such that the septa are press fitted into the through bore holes and the side

of the base facing the cover contacts the cover.

The base of the strip is then bonded to the closure. This results in a closure with septa press
fitted into the through bore holes and the base of the strip bonded to the cover of the closure.
This ensures that the strip can not be accidentally removed, e.g. when retracting the pipetting

devices after aspirating liquid from within the container.
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The stiff material of the base allows to more precisely bond the base of the strip to the cover.
This is due to the lack of deformation of the stiff material of the base of the strip during

bonding of the base and the cover.

In one embodiment, the closure comprises an upper and a lower surface, wherein the upper
surface is covered by a sealing foil. In one embodiment, the sealing foil 1s aluminum. The

sealing foil may also be a foil comprising more than one matenial.

The present invention also relates to a container comprising a vessel for holding a reagent,
wherein said vessel has a closed bottom end and an open top end, and a closure as described
herein. In one embodiment, more than one container can be placed within a cassette. In a
specific embodiment, the cassette comprises a base having an average length and an average
width, wherein said average length and average width are substantially corresponding to
ANSI SBS format. The term “substantially” as used herein means that small deviations from
the ANSI SBS format are possible, while the overall format is represented by the average
length and average width of the base. The terms “average length” and “average width” are
understood to mean that while, in specific positions, the length and width of the base may
deviate from the ANSI SBS format, a substantial part of the positions will conform to the
ANSI SBS format. The cassette further comprises recesses or openings for engagement with a
handler for transporting the cassette inside an automated analyzer. Furthermore, the cassette
may comprise hardware identifiers that allow the analyzer to specifically recognize the
cassette based on the surface geometry of the cassette. While the assembly of the containers
holding liquids makes the transport and use of the containers more easily automatable within
an automated analyzer, it also provides more flexibility regarding the loading of containers
with different liquids for different types of tests. This flexibility also takes better account of

the different frequencies with which diftferent tests need to be run.

The present invention also relates to a method of pipetting a reagent in an automated analyzer.
The term “pipetting” relates to the transfer of liquids using a pipettor. Pipettors are devices
which aspirate and / or dispense liquids and are well known to the person skilled in the art.

The method comprises the following steps:
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A container as described herein 1s provided to the automated analyzer. This means that the

container 1s loaded either manually or automatically into the automated analyzer.

As described hereln, the closure of the container comprises press-fitted pre-slit septa. The pre-
slit septa, are penetrated with blunt-ended pipetting devices. The pre-slit septa comprise a slit
which 1s longer than the diameter of each of said pipetting devices such that a pressure relief

occurs upon penetration.

The term “blunt -pipetting devices” as used herein relates to pipetting devices such as needles
or disposable pipette tips which have a blunt end. The blunt end is the end of the pipetting

device which first penetrates the pre-slit septum. A blunt end is an end which is not sharp.

As a next step, a predetermined volume of the reagent is aspirated into the pipetting devices.
Once the predetermined volume is aspirated, the blunt-ended pipetting device is removed
from the septum, whereby a pressure exerted by the through bore hole on the press-fitted pre-
slit septum causes the pre-slit septum to close. Then, the aspirated reagent is dispensed into a

vessel.,

The steps of penetrating the septa with blunt-ended pipetting devices, aspirating reagent,

removing the blunt-ended pipetting devices and dispensing can be repeated at least once.

A system for pipetting reagents in an automated analyzer is also provided, comprising a
container as herein before described. In one embodiment, the system comprises a cassette
comprising at least two containers as described herein. The system further comprises a
pipettor for aspirating and dispensing reagents, wherein said pipettor is operatively coupled to
a blunt-ended pipetting device. The term “operatively coupled” means that the pipettor
controls aspiration of liquid into the pipette device, and dispensing the liquid from the

pipetting device.

In one specitfic embodiment, the system additionally comprises a transport mechanism for

transporting the container to the pipettor and away from the pipettor.
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In one embodiment, the system additionally comprises a storage for storing the container,
wherein the container 1s returned to the storage after pipetting, and 1s transported back to the

pipettor for pipetting.

Example

Container 1 comprises vessel 2. Vessel 2 has a filling hole 5 which can be closed in a liquid
tight manner with plug closure 6. Furthermore, container 1 comprises a closure 7. Closure 7
has cover 3 and positioning elements 8 to assemble and fix the closure 7 on the vessel 2. The
position where the septa are located 1s indicated with 4 (Fig. 1). A strip 12 with eight septa 9
is shown in Fig. 2. The strip has base 10 on which the septa 9 are attached. Strip 10 is made of
polypropylene. Septa 9 can be attached to strip 10 by two component molding. The cover 3
shown 1n Fig. 2 has eight through bore holes 13. The septa 9 can be pressure fitted into
through bore holes 13 when assembling the closure 1. The pocket 14 of cover 3 has
dimensions matching the outside of the base 10 such that the base 10 is seated in the pocket
14 when the strip 12 and cover 3 are assembled. The foil 17 1s shown exemplary. Foil 17 1s
intended to cover the assembled complete closure 1.Figure 3 shows the interior of the vessel 2

with inner side walls 2b and outer walls 2a and the filling hole 5.

The cover 3 of the closure 7a without the strip is shown in more detail in Fig. 4a. The upper

drawing 1s a view from below and shows the through bore holes 13, which are located on the

lower surface 7al of the cover. The lower drawing shows the cover 3 of closure 7a as seen

from the top. Pocket 14 and through bore holes 13 are visible on the upper side of cover 7a2.

Strip 12 1s shown in Fig. 4b. On top is a perspective view showing the upper surface 10a of
base 10 of the strip 12. Base 10 and septa 9 are shown, with the barrel 16 of the septa 9 visible.
The lower drawing shows the strip 12 from below, with the lower surface 10b of base 10 to

which septa 9 are attached. Septa 9 have a barrel 16, a slit 24 and a bottom 26.

The assembled closure 7 1s then shown in Fig. 4c. On top is a drawing showing the upper side

(or upper surface) 7c of closure 7. The cover 3 is shown with the base 10 of strip 12 seated in
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the pocket 14 of the cover 3. The upper side of the slits 24 of septa 9 1s also seen. The lower
drawing shows a view of the assembled closure 7 from the bottom. The lower side (or lower
surface) 7d 1s shown. The cylindrical wall 13a of the through bore holes 13 can be seen. The
septa 9 are seated in the through bore holes 13. The bottom 26 and the shts 24 are also shown.

A top and side view of the strip 12 including exemplary dimensions is shown in Fig. 5a.The
base 10 1s shown with septa 9, slits 24 and bottom 26 are shown. Also shown is the barrel 17
of the septa 9. The distance between the outer walls of the barrel 16 1s 6,73 mm. A blunt

ended pipetting device 32 is also shown.

Fig Sb shows top and side view and dimensions of the cover 3. Through bore holes 13 are
shown, and also the cylindrical walls 13a of through bore holes 13. The distance between the
inner walls of the cylindrical wall 13a of a through bore hole is 6.5 mm. Thus, the cylindrical
wall 13a of a through bore hole 13 1s 0.23 mm smaller than the outer wall of barrel 16 of the
septa. This leads to a pressure being exerted by the cylindrical wall 13a on the septa 9,

causing the sht 24 to close.

Fig. 6a shows a perspective view of a cassette 30 with a base 31 and a container 1 with

closure 7 assembled in the cassette 30. Fig. 6b shows a top view of cassette 30 with containers

32.



CA 02806380 2013-02-20

-11-

Claims

A closure for a container containing a reagent, said closure comprising a cover
comprising at least two through bore holes and a strip comprising a base and at least
two septa, wherein said base consists of a stiff material and said septa consist of a
flexible material, wherein said septa are attached to one surface of said base, wherein
each septum comprises a pre-slit bottom and a barrel forming the sides of the septum
and the outer diameter of the septum barrel is larger than the inner diameter ot the
through bore hole such that a pressure is exerted on the septum when the septum 1s

press fitted into the through bore hole.

The closure of claim 1, wherein the outer diameter of said septum 1s up to 50% larger

than the inner diameter of the through bore hole.

The closure of claims 1 or 2, wherein the septa comprise TPE or rubber and the cover

and the base of the strip comprise polypropylene or a thermoplastic polymer.

The closure of any one of claims 1 to 3, wherein the septa are press fitted into the

through bore holes and the base of the strip is bonded to the cover of the closure.

The closure of any one of claims 1 to 4, wherein said closure comprises an upper and a

lower surface, wherein the upper surface of the closure is covered by a sealing foil.

A container comprising a vessel for holding a reagent, wherein said vessel has a closed
bottom end and an open top end, and comprises the closure according to any one of

claims 1 to 5.

A method of pipetting a reagent in an automated analyzer, said method comprising the

steps of

a) Providing to the automated analyzer the container according to claim 6, wherein

the closure of said container comprises pre-slit septa,
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b) Penetrating said pre-slit septa with blunt ended pipetting devices, wherein each of
the pre-slit septa comprises a slit which is longer than the diameter of each of said

pipetting devices such that a pressure relief occurs upon penetration,
c) Aspirating a predetermined volume of said reagent into said pipetting device,

d) Removing said blunt-ended pipetting device, whereby a pressure exerted by the
through-bore hole on the press-fitted pre-slit septum causes the pre-slit septum to

close, and
¢) Dispensing the aspirated reagent into a vessel.
The method of claim 7, wherein said pipetting device 1s a disposable pipette tip.
The method of claim 7, wherein the pipetting device is a blunt ended needle.

The method of any one of claims 7 to 9, wherein steps b) to e) are repeated at least

once.
A system for pipetting reagents in an automated analyzer comprising
a) The container according to claim 6, and

b) A pipettor for aspirating and dispensing reagents, wherein said pipettor is

operatively coupled to a blunt-ended pipetting device.

The system of claim 11, additionally comprising a transport mechanism for

transporting the container to the pipettor and away from the pipettor.

The system of claim 12, additionally comprising a storage for storing the container,
wherein the container is returned to the storage after pipetting, and is transported back

to the pipettor for pipetting.

A cassette comprising at least two containers according to claim 6.
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Fig. 3

Fig. 4 a
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Fig. 4 b

Fig. 4 c
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Fig. 5 a
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Fig. 6 a
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