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A closure for a reagent container

The invention relates to a closure for a reagent container for
use in an analysis system in which an automatic pipetting device
is used for transferring small quantities of reagent from the
reagent container to reaction cells..

The invention also relates to a closure device containing a
closure of the aforementioned kind.

In hitherto-known analysis systems, e.g. for clinical chemical
analysis of biological specimens, open reagent containers are used.
An automatic pipetting device takes a small amount of a liquid
reagent from the container and supplies it to a reaction cell. The
capacity of a conventional reagent container is sufficient for a
relatively large number (of the order of 200 to 1000) of such
pipetting operations. " | - -

‘The use of open reagent containers has the following |
disadvantages:

- The laboratory staff have to take each new reagent
container out if its packaging, remove the closure and insert the
open reagent container into the analysis system in place of an
empty reagent- container. Often a number of  different reagents
are needed at different times in the same analysis system. The
use of open reagent containers therefore puts the laboratory staff
to considerable trouble. ' :

- - When open reagent containers are used in rooms with
relatively dry air, some of the reagent solution is lost through
evaporation and consequently the concentration of the reagent
increases with time. When open reagent containers are used in
rooms with relatively moist air, on the other hand, the volume of
the reagent solution increases and thus its concentration decreases
with time. When open reagent containers are used, there is also
exchange of gas with the ambient air, which ages or changes the
reagent. All the aforementioned changes in the reagent, -
particularly in the concentration thereof, reduce the accuracy of
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An automatic pipetting device takes a small amount of a liquid reagent
the container and supplies it to a 2action cell. The capaC|ty of a
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closure and insert the

According to the invention, the problem is solved by a
closure characterized in that

a) it is formed in one piece from a plastic and

b) it has a cylindrical side wall and an annular top wall
adjacent the side wall and merging into a conical wall which
extends inwards from the inner circle of the top wall and ends in
a perforatable tip situated on the axis of symmetry of the
cylindrical wall.

The main advantages of the closure according to the
invention are as follows:

.- For the purpose of pipetting a reagent from the container
into the reaction cells, the pipetting needle can be. inserted
through the closure into the reagent container, it is therefore
unnecessary to remove the closure in order to use the container in
an analysis system.

- In each pipetting process, the conical inwardly extending
wall in the central part of the closure guides the pipetting needle
through the same place in the closure, i.e. through a small slot in
the perforated tip of the conical wall. This ensures that even after
a large number of pipetting operations (e.g. 200 to 1000) through
the same closure, there is no danger to the closure and no
resulting blockage of the pipetting needle (by fragments of the
closure).

- Apart from small venting slots, which are open only when
the pipetting needle is inserted, the reagent container equipped
with the closure according to the invention remains substantially
sealed during its entire period of use in the analysis system. This
effect of the closure according to the invention is obtained more
particularly as a result of its conical wall, which has a shape and
length so as to prevent evaporation of the reagent solution and
exchange of gas with the ambient air. In addition, the closure
surrounds and resiliently abuts the pipetting needle at the place
of penetration. As a result, the needle is wiped when inserted and
pulled out, thus largely preventmg contamination by different
reagents.
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agent container into the analysis systemin place of an enpty
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necessary manual activity .and the reliability of - treatment can also
be increased.

The closure according to the invention is preferably a screw
cap. This is a s1mp1e method of ensunng a efficient seal on the -
reagent container. : :

A preferred embodiment of the closure according to the
invention is characterized in that the conical wall has a first part
adjacent the top wall and co-operating with the axis of symmetry
of the cylindrical side wall to form a first angle, and a second part
which forms the tip of the conical wall and co-operates with the
axis- of symmetry of the cylindrical side wall to form a second
angle which is greater than the first angle, and the first angle is
preferably between 5° and 30° and the second angle is between
200 and 60°. In a particularly preferred embodiment the first
angle is about 10° and the second angle is about 30°.  By.this
means the conical wall of the closure in optimum manner serves a
double purpose as a guide for inserting the pipetting needle and
as an important part of the closure for tightly sealing the
container. .

Preferably, access to the conical wall of the closure according
to the invention can be sealed by a metal sealing foil. As a result
the closure has sufficient sealing-tightness for storing freeze-dried
or granulated reagents for a prolonged period.

A preferred embodiment of the closure according to the
invention is characterized in that, adjacent to the top wall, it has a
cylindrical wall which is concentric with the side wall and extends
inwards and lies between the side wall and the conical wall. This
embodiment has the advantage of providing sufficient sealing-
tightness for storing reagents in liquid form for a prolonged time.
In this embodiment of the closure an additional sealing ring
between the closure and the container is therefore not required in
the case of liquid reagents.

According to the invention, the aforementioned problem is
also solved by a closure device characterized in that it contains
the following components: - -

“This Sheet Has Been Reﬁlaced




rooms With relatively noist air, on the other hand, the volune of the
reagent solution increases and thus its concentration decreases with ti
When open reagent containers are used, there is also exchange of gas wt
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wallYan merging into a’ conical “wall which extends 1nwards from
the inner circle of the top wall and ends in a perforatable tip lying

on the axis of symmetry of the cylindrical wall, and

b) a plug which is insertable as a seal between the closure and
the container and-has a central orifice which is adapted to the
shape of the outer surface of the conical wall of the closure so that
when the container is sealed by the plug and the closure, the
outer surface of the conmical wall abuts in sealing-tight manner
against the inner wall of the orifice through the closure..

Since this closure device contains a closure according to the
invention, it provides all the advantages described hereinbefore
with reference to the closure.” The plug provided in the closure
means according to the invention increases the sealing-tightness,
which is particularly advantageous for containers holding reagents
in granulated form. Preferably all the previously-mentioned
embodiments of the closure according to the invention can be
used in the closure device according to the invention, except for
that embodiment of the closure according to the invention which
has a second cylindrical wall.

An embodiment of the invention will now be described with
reference to the accompanying drawings, in which:

Fig. 1 is a view, partly in section, of a first embodiment of a
closure 11 according to the invention;

Fig. 2 is a partial plan view of the closure 11 in Fig. 1;
Fig. 3 is a cross-section of a plug 21 adapted to co-operate
with the closure 11 in Fig. 1 to form a closure dev1ce according to

the invention;

Fig. 4 is a view, partly in cross-section, of a closure device
according to the invention;

Fig. 5 is a view, partly in cross-section, of the closure device
as per Fig. 1 and a spike 17 inserted therein;

Fig. 6 is a view, partly in cross-section, of the closure device
in Fig. 4 after removal of the spike 17 shown in Fig. 5;

Fig. 7 is a plan view of the closure device in Fig. 6;
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rdi ng to the invention, the problemis solved by a closure

t has a cylindriggl gide; W3kl afifedie® i Wrds s05YR! lof the closure

device in Fig. 4 and a pipetting needle 26 inserted thereinto, and

- Fig. 9 is a view, partly in cross-section, of a second
embodiment of a closure 31 according to the invention.

A first embodiment of a closure 11 according to the
invention will now be described with reference Figs. 1 and 2. The
closures 11 is made in one piece from a plastic. It has a
cylindrical side wall 13 and an annular top wall 14 adjacent the
side wall and merging into a conical wall 15 which extends
inwards from the inner circle of the top wall and ends in a
perforatable tip 16 lying on the axis of symmetry of the
cylmdncal ~wall. :

Preferably the closure 11 is a screw cap having a side wall
13 formed with an internal thread 19 which matches an outer
thread in the neck of the reagent contalner (not shown) Wthh is
to be sealed by the closure. '

The conical wall 15 has a first part adjacent the top wall 14
and co-operating with the axis of symmetry of the cylindrical side
wall 13 to form a first angle which is preferably about 10° but can
be between 5° and 309°. -

- The conical wall 15 has a second part which forms the tip 16
of the conical wall and co-operates with the axis of symmetry of
the cylindrical side wall 13 to form a second angle which is
greater than the first angle.. The second angle is preferably 300,
but can be between 20° and 600°.

Access to the comcal ‘wall 15 is preferably sealed by a metal
sealing foil 28 An embodiment thereof is shown in F1g 4,

Fig. 3 shows a'cross-section through a plug 21 which, in co-
operation with the closure 11 in Fig. 1, is adapted to form a
closure device according to the invention as in F1g 4 for providing
a particularly good seal.

As Fig. 4 shows, the closure device comprises the
previously-described closure 11 and the plug 21, which is
insertable as a seal between the closure 11 and the container. The
‘plug 21 has a central orifice 22 which-is shaped to match the
outer surface of the conical wall 15 of the closure so that when the
container is sealed by the plug 21 and closure 11, the outer

(1

obj ect of the invention therefore is to provide a closure of the
I I'y-mentioned kind for obvi atjbng t he af orenenti oned di sadvant ages.

racterized in that a) it.is fornmed in one piece froma plastic and b)
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adj acent the side wall and nmerging into a conical wall which extends™
I nwards fromthe inner circle ﬁf the top wall and ends in a perforatab
tip situated on the axis of sy try of the cyllndrical wal | . The main
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OSure into the
r eagent cont ai ner, |t is therefore
All the embodiments of the closure 11 descnbed with

reference to Figs. 1 - 4 hereinbefore are suitable for constructing
the closure device which has likewise been described.

The use of the closure 11 will be described hereinafter with
reference to Figs. 5 - 8.

The tip 16 of the conical wall 15 in Fig. 1 is perforated by
_the tip of a spike 17, which has cutting fins 18, 19. The sharp
bottom edges of the fins 18, 19 cut venting slots in the bottom
part of the conical wall 15. After the spike 17 has been removed,
the concial wall 15 remains in the state shown in Figs. 6 and 7. A
Y-shaped slot 23 is left at the perforated tip of wall 15, and the
bottom part of the wall now has venting slots 24 and 25.

As shown in Fig. 8, a pipetting needle can now be introduced
through the Y-shaped slot at the tip of the conical wall 15 into the
reagent container, e.g. in order to remove a glven volume of liquid
reagent therefrom.

Fig. 9 shows another embodiment of a closure 31 according
to the invention which by itself, i.e. without an additional plug
such as the plug 21 in Fig. 4, provides sufficient sealing-tightness
for storing a liquid reagent in a container. As before, the closure
31 is made in one piece from a plastic. It has a cylindrical side
wall 33 and an annular wall 34 adjacent the side wall and
merging into a comical wall 35. The wall 35 extends inwards from
the inner circle of the top wall 34 and ends in a perforatable tip
36 lying on the axis of symmetry of the cylindrical wall 33, The
plug axis of symmetry of the cylindrical-wall 33. The plug 31 also
has a cylindrical wall 37 adjacent the top wall 34, the wall being
concentric with the side wall 33, extending inwards and lymg
between the side wall 33 and the conmical wall 35.

The use of the closure 11 described with reference to Figs. 5
- 8 also applies to the closure 31 in Fig. 9.

The closure 11 or 31 is made by injection moulding, e.g.
from LD-PE (low density polyethylene). The closure is given a
suitable colour, e.g. white.

The plug 21 is made e.g. of bromobutyl rubber.
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sary to reane the closure in order to use the container in an
sis system = |n each plpettlag process, the conical inwardly

ending wall in the central part of the closure guides the pipetting
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closure). - Apart fromsmall venting slots, which are open onIy when

pi petting needle is i nserted,réhe reagent contai nefhi lacetihe
cl osure according to the inverRion remains substant r| ng i
entire period of use in the anal yggs. system This e osur.

according to the invention is obt nore particularly as a result of its
conical wall, which has a shape and |l ength so as tohgrevent evaporati on of
t he reagent tol utAonl@sw’ee(dclﬁ)aﬁ@ﬂs aoteaﬁltvwomtamm‘ &hd) dor user in| n addi ti on,

the cl oswranalysis system in which an automatic pipetting device is used
for transferring small quantities of reagent from the reagent
container to reaction cells, this closure being characterized in that

a) it is formed in one piece from a plastic and

b) it has a cylindrical side wall (13) and an annular top wall
(14) adjacent the side wall and merging into a conical wall (15)
which extends inwards from the inner circle of the top wall and
“ends in a perforatable tip (16) situated on the axis of symmetry of
the cylindrical wall.

2. A closure according to claim 1, characterized in that it
is a screw cap.

3. A closure according to claim 1, characterized in that
the conical wall (15) has a first part adjacent the top wall (14) and
co-operating with the axis of symmetry of the cylindrical side wall
(13) to form a fist angle, and a second part which forms the tip
(16) of the conical wall and co-operates with the axis of symmetry
of the cylindrical side wall (13) to form a second angle which is
greater than the first angle.

4. A closure according to claim 3, characterized in that
the first angle is between 5° and 30° and the second angle is
between 20° and 60°.

5. A closure according to claim 4, characterized in that
the first angle is about 10° and the second angle is about 300,

6. A closure according to claim 1, characterized in that
access to the conical wall (15) is sealed by a metal sealing foil
(28).

7. A closure according to claim 1, characterized in that it

has a cylindrical wall (37) adjacent the top wall (34), the lip being
concentric with the side wall (13) and extending inwards and
lying between the side wall (33) and the conical wall (35).

8. A closure device for a reagent container of use in an
analysis system in which an automatic pipetting device is used for
transferring small quantities of reagent form the reagent

‘A O 0N



ratian.
s |l argel
esult .of t

nds and resiliently abuts the pipetting needle at the place of
As a result, the needye is w ped when inserted and pulled out,
y preventing cont ani nati on by different reagents. -3- As a

benafinere tentrequiish asblhyt edescldsureedesicel being characterized
in that it contains the following components:

a) a closure (11) made in one piece from a plastic and having a
cylindrical side wall (13) and an annular top wall (14) adjacent
the side wall and merging into a conical wall (15) which extends
inwards from the .inner circle of the top wall (14) and ends in a
perforatable tip (16) lying on the axis of symmetry of the
cylindrical wall (13), and . .

b) a plug (21) which is insertable as a seal between the closure
(11) and the container and has a central orifice (22) which is
adapted to the shape of the outer surface of the conical wall (15)
of the closure so that when the container is sealed by the plug

(21) and the closure (11), the outer surface of the conical wall (15)
abuts in sealing-tight manner against the inner wall of the orifice
(22) through the closuré (21).

9. . A closure dev1ce accordmg to claim 8 charactenzed in
that the closure (11) is a screw cap.

10. A closure device accordmg to claim 8, characterized in

_ that the conical wall (15) of the closure (11) has a first part

adjacent the top wall (14) and co-operating with the axis of
symmetry of the cylindrical side wall (13) to form a first angle, an
a second part which forms the tip (16) of the conical wall and co-
operates with the axis of symmetry of the cylindrical side wall
(13) to form a second angle which is greater than the first angle.

11. A closure device according to claim 10, characterized
in that the first angle is between 5° and 30° and the second angle
is between 20° and 60°.

12. A closure device according to claim 11, characterized
in that the first angle is about 10° and the second angle is about
300.

13. A closure device according to claim 8, characterized in
that access to the conical wall (15) is sealed by a metal sealing foil
(28). [
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the closure according to the invention the treatnent of the reagent
container in the analysis system ch@ be nade automatic, i.e. the |aboratory

staff can be relieved fromthe hitherto necessary manual activity and the
reliability of treatnent can also be increased. The C|MLMQTQLZO
the invention is preferably a screw cap. This is a sinple nmethod of
ensuring a efficient seal on the reagent container. A preferred enbodi nent

of the closure according to the
Abstract

A closure (11) for a reagent container (12) for use in an
analysis system in which an automatic pipetting device is used for
transferring small quantities of reagent from the reagent
container to reaction cells

In order to simplify the process of handling the reagent
container in an automatic analysis system, the closure is
characterized in that

a) it is formed in one piece from a plastic and

b) it has a cylindrical side wall (13) and an annular top wall

(14) adjacent the side wall and merging into a conical wall (15)

which extends inwards from the inmer circle of the top wall and
ends in a perforatable tip (160 situated on the axis of symmetry
of the cylindrical wall.

Fig. 1
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lon is characterized in that the conical wall has a first part

cent the top wall and co-operating with the axis of symetry of t he
indrical side wall to forma first angle, and a second part which formns
he tip of the conical wall and co-operates with the axis of symetry of
the cylindrical side wall to forma second angle which is greater than the
first angle, and the first angle is preferably between 5[ err] and 30[err]
and the second angle is between 20[err] and 60[err]. In a particularly

preferred enbodi nent the fnmst angle is q&put 10[err] and the second angle
I's about 30[err]. By this /
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means the conical wall of the closure in optinmm mnner serves a dou
purpose as a guide for inserting the pipetting needle and as an i mport
part of the closure for tightly sealing the container. Preferably, acce
to the conical wall of the closure according to the invention can be”seal
by a netal sealing foil. As a result the closure has sufficient
sealing-tightness for storing freeze-dried or granul ated reagents for a
prol onged period. A preferred enbodi nent of the closure according to the
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lon is characterized in that, adjacent to the top wall, it has a.
ndrical wall which is concentric with the side wall and extends inwards
d lies between the side wall.and the conical wall. This enbodi nent has

he advantage of providing sufficient sealing- tightness for storing
reagents in liquid formfor a prolonged tine. In this enbodi rent of the
closure an additional sealing ring between the closure and the container is
therefore not required.in the case of liquid reagents. According to the

i nvention, the aforenentioned problemis B
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al so solved by a closure device characterized in that it contains th
foll ow ng conponents: -4- a) a closure made in one piece froma
plastic and having a cylindrical side wall and an annular top wall adjac
t he side wal

and nerging into a conical wall which extends inwards from
4y 15N T a
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nner circle of the top wall and ends in a perforatable tip Iying on
axis of symmetry of the cylindrical wall, and b) a plug which is
sertahl’e as a seal between the closure and the container and has a
central- orifice which is adapted to the shape of the outer surface of the
conical wall of the closure so that when the container is sealed by the
plug and the closure, the outer surface of the conical wall abuts in
seal i ng-tight manner against the inner wall of the orifice through the
closure. Since this closure device contains a closure according to the
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“
I nvention, it provides all the advantages descri bed herei nbefore with
reference to the closure. The plug provided in the closure neans aecordi-ng
to the invention increases the sealing-tightness, which is part|cularly
advant ageous for contai ners hol ding reagents in granul ated form
Preferably all the previously-nmentioned enbodi nents of the closure
according to the invention can be used in the closure device according to
the invention, except for that enbodi nent of the closure according to the
i nvention which has a second cylindrical wall.
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An ‘enbodi nent of the invention will now be described with reference to the
acconpanyi.ng drawings, in which: Fig. 1 is a view.partly in section, of a
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A closure for T nt container

The invention relates to a closure for a reagent container for
use in an analysis system in which an automatic pipetiing device
is used for transferring small quantities of reagent from the
reagent container to reaction cells.

The invention also relates to a closure device containing a
closure of the aforementioned kind.

In hitherto-known analysis systems, e.g. for clinical chemical
analysis of biological specimens, open reagent containers are used.
An automatic pipetting device takes a small amount of a liquid
reagent from the container and supplies it to a reaction cell. The
capacity of a conventional reagent container is sufficient for a
relatively large number (of the order of 200 to 1000) of such
pipetting operations.

The use of open reagent containers has the following
disadvantages:

- The laboratory staff have to take each new reagent
container out if its packaging, remove the closure and insert the
open reagent container into the apalysis system in place of an
empty reagent- container. Often a number of different reagents
are needed at different times in the same analysis system. The
use of open reagent containers therefore puts the laboratory staff
to considerable trouble.

- When open reagent containers are used in rooms with
relatively dry air, some of the reagent solution is lost through
evaporation and consequently the concentration ‘of the reagent
increases with time. When open reagent containers are used in
rooms with relatively moist air, on the other hand, the volume of
the reagent solution increases and thus its concentration decreases
with time. When open reagent containers are used, there is also
exchange of gas with the ambient air, which ages or changes the
reagent. All the aforementioned changes in the reagent,
particularly in the concentration thereof, reduce the accuracy of

the resulting analysis. —- —- -~ - —— - .
g ysis. This is the replacement sheet
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according to the invention; Fig. 5is a view, partly in cross-section, of

the; cl osure device as per Fig. 1 and a spike 17 inserted therein; Fig. 6 is

a view, partly in cross-section, of the closure device in Fig. 4 after

renmoval of the spike 17 shown in Fig. 5; Fig. 7 is a plan view of the

cl osure device in Fig. 6; :

. - 2 -
The object of the invention therefore is to provide a closure

of the initially-mentioned kind for obviating the aforementioned

disadvantages. '

According to the invention, the problem is solved by a
closure characterized in that

a) it is formed in one piece from a plastic and

b) it has a cylindrical side wall and an annular top wall
adjacent the side wall and merging into a conical wall which
extends inwards from the inner circle of the top wall and ends in
a perforatable tip situated on the axis of symmetry of the
cylindrical wall.

The main advantages of the closure according to the
invention are as follows:

- For the purpose of pipetting a reagent from the container
into the reaction cells, the pipetting needle can be inserted
through the closure into the reagent container, it is therefore
unnecessary to remove the closure in order to use the container in
an analysis system.

- In each pipetting process, the conical inwardly extending
wall in the central part of the closure guides the pipetting needie
through the same place in the closure, i.e. through a small slot in
the perforated tip of the conical wall. This ensures that even after
a large number of pipetting operations (e.g. 200 to 1000) through
the same closure, there is no danger to the closure and no
resulting blockage of the pipetting needle (by fragments of the
closure).

- Apart from small venting slots, which are open only when
the pipetting needle is inserted, the reagent container equipped
with the closure according to the invention remains substantially
sealed during its entire period of use in the analysis system. This
effect of the closure according to the invention is obtained more
particularly as a result of its conical wall, which has a shape and
length so as to prevent evaporation of the reagent solution and
exchange of gas with the ambient air. In addition, the closure
surrounds and resiliently abuts the pipetting needle at the place
of penetration. As a result, the needle is wiped when inserted and
pulled out, thus largely preventing contamination by different
reagents.

‘This is the replacement shest
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Fig. 8is aview, likewise in cross-section, of the closure device in Fig.
4 and a pipetting needle 26 inserted thereinto, and Fig. 9 is a view,
paftly in cross-section, of a second enbodi rent of a closure 31 according
to the invention. A first enbodi ment of a closure 11 according to the
i nvention will now be described with reference Figs. 1 and 2. The cl osures
11 is nade in one piece froma plastic. ltghas a cylindrical side wall 13

and an annul ar top wall 14 adjacent .t he side |1, and nergLng into a
conical wall 15 iR agswltget the aforementioned advantages, by means of

the closure according to the invention the treatment of the
reagent container in the analysis system can be made automatic,
i.e. the laboratory staff can be relieved from the hitherto
necessary manual activity and the reliability of treatment can also
be increased. '

The closure according to the invention is preferably a screw
cap. This is a simple method of ensuring a efficient seal on the
reagent container.

A preferred embodiment of the closure according to the
invention is characterized in that the conical wall has a first part
adjacent the top wall and co-operating with the axis of symmetry
of the cylindrical side wall to form a first angle, and a second part
which forms the tip of the conical wall and co-operates with the
axis of symmetry of the cylindrical side wall to form a second
angle which is greater than the first angle, and the first angle is
preferably between 5° and 30° and the second angle is between
200 and 60°. In a particularly preferred embodiment the first
angle is about 10° and the second angle is about 30°. By this
means the conical wall of the closure in optimum manner serves a
double purpose as a guide for inserting the pipetting needle and
as an important part of the closure for tightly sealing the
container.

Preferably, access to the conical wall of the closure according
to the invention can be sealed by a metal sealing foil. As a result
the closure has sufficient sealing-tightness for storing freeze-dried
or granulated reagents for a prolonged period.

A preferred embodiment of the closure according to the
invention is characterized in that, adjacent to the top wall, it has a
cylindrical wall which is concentric with the side wall and extends
inwards and lies between the side wall and the conical wall. This
embodiment has the advantage of providing sufficient sealing-
tightness for storing reagents in liquid form for a prolonged time.
In this embodiment of the: closure an additional sealing ring
between the closure and the container is therefore not required in
the case of liquid reagents.

According to the invention, the aforementioned problem is
also solved by a closure device characterized in that it contains

the following components:
. This is the replacement sheet
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I hwards fromthe inner circle of the top wall and ends in a perforatable
tip 16 lying on the axis of symetry of the cylindrical wall. Preferably
the closure 11 is a screw cap having a side wall 13 formed with an internal
thread 19 which matches an outer thread in the neck of the reagent
cont ai ner (not shown) which is to be seal erl}d'by the-closure. The coni cal
wal | 15 has aa}irsa ¢lestreadnadeeiinh ohe piepe vizbin 14 pdastic andphawiigh@ wi th the
axi s of Symméil‘in&’ﬁcilh%ldé’ | % ql" af @l ar®i dithular top wall adjacent the side

wall and merging into a conical wall which extends inwards from

the inner circle of the top wall and ends in a perforatable tip lying

on the axis of symmetry of the cylindrical wall, and

b) a plug which is insertable as a seal between the closure and
the container and has a central orifice which is adapted to the
shape of the outer surface of the conical wall of the closure so that
when the container is sealed by the plug and the closure, the
outer surface of the conical wall abuts in sealing-tight manner
against the inner wall of the orifice through the closure.

Since this closure device contairs a closure according to the
invention, it provides all the advantages described hereinbefore
with reference to the closure. The plug provided in the closure
means according to the invention increases the sealing-tightness,
which is particularly advantageous for containers holding reagents
in granulated form. Preferably all the previously-mentioned
embodiments of the closure according to the invention can be
used in the closure device according to the invention, except for
that embodiment of the closure according to the invention which
has a second cylindrical wall.

An embodiment of the invention will now be described with
reference to the accompanying drawings, in which:

Fig. 1 is a view, partly in section, of a first embodiment of a
closure 11 according to the invention; : :

~ Fig. 2 is a partial plan view of the closure 11 in Fig. 1;
Fig. 3 is a cross-section of a plug 21 adapted to co-operate
with the closure 11 in Fig. 1 to form a closure device according to

the invention;

Fig. 4 is a view, partly in cross-section, of a closure device
according to the invention;

Fig. 5 is a view, partl'y in- cross-section, of the closure device
as per Fig. 1 and a spike 17 inserted therein;

Fig. 6 is a view, partly in cross-section, of the closure device
in Fig. 4 after removal of the spike 17 shown in Fig. §;

Fig. 7 is a plan view of the closure device in Fig. 6;
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wall 13 to forma first angle which is preferably about 10[err] but can be
between 5[err] and 30[err]. The conical wall 15 has a second part which
fofms the tip 16 of the conical wall and co-operates with the axis of
symmetry of the cylindrical side wall 13 to forma second angle which is
greater than the first angle. The second ahgte is preferably 30[err], but
can be between 20[err] and 60[err]. Access to the conical wall 15 is
preferably seal ed Big.a8nist al viesa/ likgwise lin2&rossssestibndiofetite chesuref is

shown in Fig. ddvice in Fig. 4 and a pipetting needle 26 inserted thereinto, and

Fig. 9 is a view, partly in cross-section, of a second
embodiment of a closure 31 according to the invention.

A first embodiment of a closure 11 according to the
invention will now be described with reference Figs. 1 and 2. The
closures 11 is made in one piece from a plastic. It has a
cylindrical side wall 13 and an annular top wall 14 adjacent the
side wall and merging into a conical wall 15 which extends
inwards from the inner circle of the top wall and ends in a
perforatable tip 16 lying on the axis of symmetry of the
cylindrical wall. .

. Preferably the closure 11 is a screw cap having a side wall
13 formed with an internal thread 19 which matches an outer
thread in the neck of the reagent contamer (not shown) which is
to be sealed by the closure.

The conical wall 15 has a first part adjacent the top wall 14
and co-operating with the axis of symmetry of the cylindrical side
wall 13 to form a first angle which is preferably about 109 but can
be between 59 and 309.

The conical wall 15 has a second part which forms the tip 16
of the comical wall and co-operates with the axis of symmetry of
the cylindrical side wall 13 to form a second angle which is
greater than the first angle. The second angle is preferably 30°,
but can be between 20° and 60°.

Access to the conical wall 15 is preferably sealed by a metal
sealing foil 28. An embodiment thereof is shown in Fig. 4.

Fig. 3 shows a cross-section through a plug 21 which, in co-
operation with the closure 11 in Fig. 1, is adapted to form a
closure device according to the invention as in Fig. 4, for providing
a particularly good seal.

As Fig. 4 shows, the closure device comprises the
previously-described closure 11 and the plug 21, which is
insertable as a seal between the closure 11 and the container. The
plug 21 has a central orifice 22 which is shaped to match the
outer surface of the conical wall 15 of the closure so that when the
container is sealed by the plug 21 and closure 11, the outer

This is the replacement shee
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Fig. 3 shows a cross-section through a plug 21 which, in co- operation with
thg closure 11 in Fig. 1, is adapted to forma closure device according to
the invention as in Fig. 4, for providing a particularly good seal. As Fig.
4 shows, the closure device conprises the previously-described closure 11
and the plug 21, which is insertable as a %eal between the closure 11 and
the container. The plug 21 has a central orifice 22 which is shaped to

mat ch the out egurfakd aste thé édrficabnivaldl 19abearks inf sédling-tighur manaer hat when
the against the inner wall of the orifice 22 through the plug 21.

All the embodiments of the closure 11 described with
reference to Figs. 1 - 4 hereinbefore are suitable for constructing
-the closure device which has likewise been described.

The use of the closure 11 will be described hereinafter with
reference to Figs. 5 - 8.

The tip 16 of the conical wall 15 in Fig. 1 is perforated by
the tip of a spike 17, which has cutting fins 18, 19. The sharp
bottom edges of the fins 18, 19 cut venting slots in the bottom
part of the conical wall 15. After the spike 17 has been removed,
the concial wall 15 remains in the state shown in Figs. 6 and 7. A
Y-shaped slot 23 is left at the perforated tip of wall 15, and the
bottom part of the wall now has venting slots 24 and 25.

As shown in Fig. 8, a pipetting needle can now be introduced
through the Y-shaped slot at the tip of the conical wall 15 into the
reagent container, e.g. in order to remove a given volume of liquid
reagent therefrom.

Fig. 9 shows another embodiment of a closure 31 according
to the invention which by itself, i.e. without an additional plug
such as the plug 21 in Fig. 4, provides sufficient sealing-tightness
for storing a liquid reagent in a container. As before, the closure
31 is made in one piece from a plastic. It has a cylindrical side
wall 33 and an annular wall 34 adjacent the side wall and
merging into a conical wall 35. The wall 35 extends inwards from
the inner circle of the top wall 34 and ends in a perforatable tip
36 lying on the axis of symmetry of the cylindrical wall 33. The
plug axis of symmetry of the cylindrical wall 33. The plug 31 also
has a cylindrical wall 37 adjacent the top wall 34, the wall being
concentric with the side wall 33, extending inwards and lying
between the side wall 33 and the conical wall 35.

The use of the closure 11 described with reference to Figs. 5
- 8 also applies to the closure 31 in Fig. 9.

The closure 11 or 31 is made by injection moulding, e.g.
from LD-PE (low density polyethylene). The closure is given a
suitable colour, e.g. white.

The plug 21 is made e.g. of bromobutyl rubber.
This is the replacement sheet

~ 3 DEC 9%

Date:



container is sealed by the plug 21 and closure 11, the outer -6- surface
of the conical wall 15 bears in sealing-tight nmanner against the inner wall
of “the orifice 22 through the plug 21. Al the enbodi nents of the closure
11 described with reference to Figs. 1 - 4 hereinbefore are suitable for
constructing -7 - :

The sealing foil 28 is e.g. a sandwich foil, i.e. 2 laminated
structure comprising a layer of polyethylene terephthalate (PETP)
having a thickness of 12 micrometres, an aluminium layer having
a thickness of 12 micrometres and a layer of polyethylene (PE)
having a thickness of 100 micrometres. '
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t he cl osure device which has |ikew se been descri bed. The use .of. the . -
closure 11 will be described hereinafter with reference to F| gs 5 - 8 The

tip 16 of the conical wall 15 in Fig. 1 is perforated by ee e
17, which has cutting fins 18, 19. The sharp bottom edges
19 cut venting slots in the bottom part of 8t he conical wal

spi ke 17 has been renoved, the concial wall 15 remains in the state shomn
in Fi gz. ﬁ and 7. A Y—shaped slot 23 i€laipg at the perforated tip of wall
15, and the

1. A closure (11) for a reagent container (12) for use in
. an analysis system in which an automatic pipetting device is used
for transferring small quantities of reagent from the reagent
container to reaction cells, this closure being characterized in that

a) it is formed in one piece from a plastic and

b) it has a cylindrical side wall (13) and an annular top wall
(14) adjacent the side wall and merging into a conical wall (15)
which extends inwards from the inner circle of the top wall and
ends in a perforatable tip (16) s1tuated on the axis of symmetry of
the cylindrical wall. :

2. A closure according to claim 1, characterized in that it
is a screw cap.

3. A closure according to claim 1, characterized in that
the conical wall (15) has a first part adjacent the top wall (14) and
co-operating with the axis of symmetry of the cylindrical side wall
(13) to form a fist angle, and a second part which forms the tip
(16) of the conical wall and co-operates with the axis of symmetry
of the cylindrical side wall (13) to form a second angle which is
greater than the first angle.

4. A closure according to claim 3, characterized in that
the first angle is between 5° and 30° and the second angle is
between 20° and 60°.

5. A closure according to claim 4, characterized in that
the first angle is about 109 and the second angle is about 30°.

6. A closure according to claim 1, characterized in that
access to the conical wall (15) is sealed by a metal sealing foil
(28).

7. A closure according to claim 1, characterized in that it

has a cylindrical wall (37) adjacent the top wall (34), the lip being
concentric with the side wall (13) and extending inwards and
lying between the side wall (33) and the conmical wall (35).

8. A closure device for a reagent container of use in an
analysis system in which an automatic pipetting device is used for
transfernng small quantmes of reagent form the reagent

IIIIIIII (A O
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bottom part of the wall now has venting slots 24 and 25. As shown in Fig.

8, a pipetting needle can now be introduced through the Y-shppaflesHRBedl Replaced -
the tip of the conical wall 15 into the reagent container, e.

renove a given volume of liquid reagent therefrom Fig. 9 shoﬂ“ﬂﬂmamllﬂm
enbodi mrent of a closure 31 according to th€ i-nventi-on which b , . e,

w t hout an additional plug such as the plug 21 in Fig. 4, provides

sufficient sealing-tightness for storing a |liquid reagent in a container.

As before, theonfadmerr @0 reaction cells, this closure device being characterized
in that it contains the following components:

a) a closure (11) made in one piece from a plastic and having a
cylindrical side wall (13) and an annular top wall (14) adjacent
the side wall and merging into a conical wall (15) which extends
inwards from the inner circle of the top wall (14) and ends in a
perforatable tip (16) lying on the axis of symmetry of the
cylindrical wall (13), and

b) a plug (21) which is insertable as a seal between the closure
(11) and the container and has a central orifice (22) which is
adapted to the shape of the outer surface of the comical wall (15)
of the closure so that when the container is sealed by the plug
(21) and the closure (11), the outer surface of the conical wall (15)
abuts in sealing-tight manner against the inner wall of the orifice
(22) through the closure (21).

9. A closure device according to claim 8, characterized in
that the closure (11) is a screw cap.

10. A closure device according to claim 8, characterized in
that the conical wall (15) of the closure (11) has a first part
adjacent the top wall (14) and co-operating with the axis of
symmetry of the cylindrical side wall (13) to form a first angle, an
a second part which forms the tip (16) of the conical wall and co-
operates with the axis of symmetry of the cylindrical side wall
(13) to form a second angle which is greater than the first angle.

11. A closure device according to claim 10, characterized
in that the first angle is between 5° and 30° and the second angle
is between 20° and 600,

12. A -closure device according to claim 11, characterized
in that the first angle is about 10° and the second angle is about
300.

13. A -closure device according to claim 8, characterized in
that access to the conical wall (15) is sealed by a metal sealing foil
(28).
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31 is made in one piece froma plastic. It has a cylindrical side wall 33
and an annul ar wall 34 adjacent the side wall and nerging into a conical
wall 35. The wall 35 extends inwards fromthe inner circle of the top wall
34 and ends in a perforatable tip 36 lying on the axis of symetry of the -
cylindrical wall 33. The plug axis of synpetry of the cylindrical wall 33.
The plug 31 also has a cyl.indrical wal | 3% adj acent the top wall 34, the
wal | being concentric with the side wall 33, extending inwards and |ying

between the side wall 33 g0l Wil'a WA coNTAINER

Abstract

A closure (11) for a reagent container (12) for use'in an
analysis system in which an automatic pipetting device is used for
transferring small quantities of reagent from the reagent
container to reaction cells.

In order to simplify the process of handling the reagent
container in an automatic analysis system, the closure 1s
characterized in that

a) it is formed in one piece from a plastic and

b) it has a cylindrical side wall (13) and an anx{ular top wall

(14) adjacent the side wall and merging into a conical wall (15)

which extends inwards from the inner circle of the top wall and
ends in a perforatable tip (160 situated on the axis of symmetry
of the cylindrical wall.

Fig. 1

This Sheet Has Been Replaced
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The use of the closure 11 described with reference to Figs. 5 - 8 also
applies to the closure 31 in Fig. 9. The closure 11 or 31 is nmde hy
i njection nmoulding, e.g. fromLD PE (|l ow density pol yethylene). The cl osure

is given a suitable colour, e.g. white. The plug 21 is nade e.g. of
br onobut yl rubber. : .

-1 -

Frg. 2
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-7- The sealing foil 28 is e.g. a sandwich foil, i.e. a lamnated structure
conprising a layer of polyethylene terephthal ate (PETP) having a thickness
of 12 mcronmetres, an alum nium |ayer having a thickness of 12 mcronetres
and a | ayer of poI yet hyl ene (PE) having a thickness of 100 m cronetres.
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REPLACEMENT SHEET -8- Clains 1. A cap nenber for a reagent container for
use in an analysis systemw th an autonatic pipetting device having a

pi petting needle for transferring small quantities of at |east one reagent
fromthe reagent container to a reaction cell, the cap conprising a) an
outer cylindrical side wall having an inner and an.outer surface and havi ng

an axis of symetry parallel to the side-wallL

18 19

0 e I
13 /
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b) an annular top wall adjacent the side wall and having a circul ar
aperture; and c) an inner conical wall wth an inner and outer surface

ad] acent to the top wall tapering inwardly fromthe aperture in the top
wal | and away fromthe side wall- along the axis of symretry, and endi ng at
a tip configured and proportioned to be piercable by the pipetting needle.
the cap nenber being fornmed as a single pigece of plastic material, wherein
the inner conical wall has a first and a second part, the first part

\ 11
1.5\ _

14\
27/ A

)

13—~

21—

14

11

Fig:?
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forms a first angle wwth the axis of symetry, and a second part ending in
the tip forms a second angle with the axis of symetry, the second angle
bel ng greater than the first angle, wherein the first angle is between 5
and 30 and the second angle is between 20[err] and 60 with respect to the
axis of symetry. 2. The cap according to claim1, further conprising a
retaini ng neans. 3. The cap according 4+ & cdaim?2, wherein the retaining
means conprises ‘an annul ar screw thread along the inner surface of the side

///’L_[

/.
17
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wal | . 4. The cap according to claim 1, wherein the first angle is about
1Q[err] and the second angle is about 30[err]. 5. The cap according to

claim1l1, further conprising a sealing neans positioned and configured to
cover the circular aperture of the top wall.

- 6 -
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cap mem| mber for a reagent container for use in an analysis
system with an automatic pipetting device having a pipetting needle for
transferring small quantities of at least one reagent from the reagent
container to a reaction cell, the cap comprising '

a) an outer cylindrical side wall having an inner and an outer
surface and having an axis of symmetry parallel to the side wall

b) an annular top wall adjacent the side wall and having a circular
aperture; and

¢) an inner conical wall with an inner and outer surface adjacent to
the top wall tapering ixiward]y from the aperture in the top wall
and away from the side wall along the axis of symmetry, and
ending at a tip configured and proportioned to be piercable by the
pipetting needle.

the cap member being formed as a single piece of plastic material,
wherein the inner conical wall has a first and a second part, the first part
forms a first angle with the axis of symmetry, and a second part ending in
the tip forms a second angle with the axis of symmetry, the second angle
being greater than the first angle, wherein the first angle is between 5°

and 30° and the second angle is between 20° and 60° with respect to the

axis of symmetry.

2. The cap according to claim 1, further comprising a retaining

means.

3. The cap according to claim 2, wherein the retaining means
comprises an annular screw thread along the inner surface of the side
wall.

4, The cap according to claim 1, wherein the first angle is about
10° and the second angle is about 30°.

5. The cap according to claim 1, further comprising a sealing
means posﬂ:xoned and conﬁgured to cover the cn'cular aperture of the top .

AR |||\\ I o :
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anal ysis systemw th aﬂmem*ﬂnanm ting device having a pipetting
needl e for transferrlng |es of at |east one reagent fromthe
reagent container to a the closure conprising: a) a cap
menber conprising an ou r cy |ndr|cal side wall having an inner and an
outer surface and having an axis of symetrlOparallel to the side wall, an
annul ar top wall adjacent the side wall and having a circular aperture, an

i nner conical wall @ith Thel cipeaccording 6 clam 5radicidinehaseblinghebnp wal |

tapering inwardly fromthe, a ure in the top wall and away from the side
wal | al ong t he® °&§P§‘ Sg# asmff‘i}i and endi ng

7. The cap according to claim 1, further comprising a sealing

lip projecting from the top wall and positioned between the side wall and

5 the inner conical wall at a position from the side wall to permit a portion
of the container to fit between the lip and the side wall in a sealed manner.

8. A closure device for a reagent container for use in an
analysis system with an automatic pipetting device having a pipetting
needle for transferring small quantities of at least one reagent from the

10 reagent container to a reaction cell, the closure comprising:

a) a cap member comprising an outer cylindrical side wall having an
inner and an outer surface and having an axis of symmetry parallel to the
side wall, an annular top wall adjacent the side wall and having a
circular aperture, an inner conical wall with an inner and outer surface
15 adjacent to the top wall tapering inwardly from the aperture in the top
wall and away from the side wall along the axis of symmetry, and ending
at a tip configured and proportioned to be piercable by the pipetting needle,
the cap member being formed in single piece of a plastic material, and

. b a first sealing means for forming a seal between the cap and the '
20 container wherein the inner conical wall has a first and a second part,
the first part forms a first angle with the axis of symmetry, and a second
part ending in the tip forms a second angle with the axis of symmetry,
the second angle being greater than the first angle, wherein the first
" angle is between 5° and 30° and the second angle is between 20° and 60°
25 with respect to the axis of symmetry.

9. The closure device according to claim 8, wherein the cap
further comprises an annular screw thread along the inner surface of the
side wall.
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at a tip configured and proportioned to be piercable by the pipetting
needl e, the cap nenber being fornmed in single piece of a plastic material,
and- b) a first sealing neans for formng a seal between the cap and the
‘contai ner wherein the inner conical wall has a first and a second part, the
first part forma first angle with the axtslbf~ syrmetry, and a second part
ending in the tip forns a second angle wth the axis of symetry, the

second angl e bei ng t0.eatThetdésurehdevité siccardihg towheinei8) vlierein the fasgl e i s

‘between 5 and 30,and the second anql i s. bet ween, 20ferr nd 6PpLerr] with
respect to theSeRME meawnqpé{lpvges% Blug’ eoritiglired an PropoRish&PtS be!

insertable between the cap and the container, and having a central orifice
with an inner wall configured to abut the outer surface of the conical wall
5 in a sealing manner.

11. The closure device accofding to claim 8, wherein the first
angle is about 10° and the second angle is about 30°.

12. The closure device according to claim 11, further comprising
second sealing means positioned and configured to cover the circular
10 aperture of the top wall.

13. The closure device according to claim 12, wherein the second
sealing means is a metal foil.

Aok
%,
Thllsls Iliileltlilii lrein i e[iliced

This is the replacement sheei

pate: = 4 Jun 19T AR T AR 0 o



9. ., The @1, 5ure ;deV-ee! aéq;or«d; ng'to cI aim8, wherein the cap f%ﬁﬁ%&ﬁMEMSHEH
.cofrpLi s 32’@11‘3‘@‘3“' al’pus&j’_@\lté he.gadsal ong the inner surface of the side wall.
1D

- 107~ Qs %Qﬁ\@,%a@{:g@rdl ng to claim8, wherein the first
seal i- ng mugﬁﬁa r.i é g/%l{g?g{p_w?ured and proportioned to be
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CLOSURE FOR REAGENT CONTAINER

The invention relates to a closure for a reagent container for
use in an analysis system in which an automatic pipetiing device
is used for transferring small quantities of reagent from the
reagent container to reaction cells.

The invention also relates to a closure device containing a
closure of the aforementioned kind.

In hitherto-known analysis systems, e.g. for clinical chemical
analysis of biological specimens, open reagent containers are used.
An automatic pipetting device takes a small amount of a liquid
reagent from the container and supplies it to a reaction cell. The
capacity of a conventional reagent container is sufficient for a
relatvely large number (of the order of 200 to 1000) of such
pipetting operations.

The use of open reagent containers has the following
disadvantages:

- The laboratory staff have to take each new reagent
container out if its packaging, remove the closure and insert the
open reagent container into the analysis system in place of an
empty reagent- container. Often a number of different reagents
are needed at different times in the same analysis system. The
use of open reagent containers therefore puts the laboratory staff
to considerable trouble.

- When open reagent containers are used in rooms with
relatively dry air, some of the reagent solution is lost through
evaporation and consequently the concentration ‘of the reagent
increases with time. When open reagent containers are used in
rooms with relatively moist air, on the other hand, the volume of
the reagent solution increases and thus its concentration decreases
with time. When open reagent containers are used, there is also
exchange of gas with the ambient air, which ages or changes the
reagent. All the aforementioned changes in the reagent,
particularly in the concentration thereof reduce the accuracy of

the resulting analysis. This is the replacement sheet
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I nsertabl e between the cap and the container, and having a central orifice
with an inner wall configured to abut the outer surface of the conical wall
in a sealing manner. 11. The closure device according to claim8, wherein
the first angle is about 10 and the second angle is about 30'BE?LVP]CEMENTSH'EE¢
cl osure device according to claim 11, further conprising second sealing
means positioned and configured to cover the circular aperture of the top
wal | . 13. The cl osure device according 1g claim-12, wherein the second

Claima
1. A cap member for a reagent container for use in an analysis
system with an automatic pipetting device having a pipetting needle for
transferring small quantities of at least one reagent from the reagent
container to a reaction cell, the cap comprising

a) an outer cylindrical side wall having an inner and an outer
surface and having an axds of symmetry parallel to the side wall .

b) an annular top wall adjacent the side wall and having a drcular
aperture; and

¢) an inner conical wall with an inner and outer surface adjacent to
the top wall tapering inwardly from the aperture in the top wall
and away from the side wall along the axis of symmetry, and
ending at a tip configured and proportioned to be piercable by the
pipetting needle. '

the cap member being formed as a single piece of plastic material,
wherein the inner conical wall has a first and a second part, the first part
forms a first angle with the axis of symmetry, and a second part ending in
the tip forms a second angle with the axis of symmetry, the second angle
being greater than the first angle, wherein the first angle is between 5°

and 30° and the second angle is between 20° and 60° with respect to the

axis of symmetry.

2. The cap according to claim 1, further comprising a retaining

means.
3. The cap according to claim 2, wherein the retaining means
comprises an annular screw thread along the inner surface of the side
-wall.
4, The cap according to claim 1, wherein tI;e first angle is about

10° and the second angle is about 30°.

5. The cap according to claim 1, further comprising a sealing
means positioned and configured to cover the circular aperture of the top
wall.

his is the replacement sheet
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sealing nmeans is a netal foil. 10. The cl osure device according to
claim8, wherein the fiirst sealing neans conprises a plug configured and

proportioned to be insertabl e between the cap and the con}@ﬁgﬁ{:g}/@@ﬂﬁpggtng

a central orifice with an inner wall configured to abut t
of the conical wall 5 in a sealing manner.

-9 -

6. The cap according to claxm 5, wherexn the sealing means
comprises a metal foil.

7. The cap according to claim 1, further comprising a sealing
lip projecting from the top wall and positioned between the side wall and
the inner conical wall at a position from the side wall to permit a portion
of the container to fit between the lip and the side wall in a sealed manner.

8. A closure device for a reagent container for use in an
analysis system with an automatic pipetting device having a pipetting
needle for transferring small quantities of at least one reagent from the
reagent container to a reaction cell, the closure comprising:

a) 2 cap member comprising an outer cylindrical side wall having an
inner and an outer surface and having an ads of symmetry parallel to the
side wall, an annular top wall adjacent the side wall and having a
circular aperture, an inner conical wall with an inner and outer surface
adjacent to the top wall tapering inwardly from the aperture in the top
wall and away from the side wall along the axis of symmetry, and ending
at a tip configured and proportioned to be piercable by the pipetting needle,
the cap member being formed in single piece of a plastic material, and

b)  afirst sealing means for forming a seal between the cap and the”
container wherein the inner conical wall has a first and a second part,
the first part forms a first angle with the axis of symmetry, and a second
part ending in the tip forms a second angle with the axis of symmetry,
the second angle being greater than the first angle, wherein the first ~

" angle is between 5° and 30° and the second angle is between 20° and 60°
with respect to the axis of symmaetry.

9. The closure device according to claim 8, wherein the cap
further comprises an annular screw thread along the inner surface of the
side wall. |

-
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11. The closure device according to claim8, wherein the first, an L See
about 10[err] and theisecond angle is about 30. 12. The C|B§WA&/@£§EET
according to claim 11, further conprising second sealing nmeans positioned

and configured to cover the circular 10 aperture of the top wall. 13. The
cl osure device according to claim 12, wherein the second sealing neans is a
netal foil. ' - 10 -

10. The closure device according to claim 8, wherein the first
sealing means comprises a plug configured and proportioned to be
insertable between the cap and the container, and having a central orifice
with an inner wall configured to abut the outer surface of the conical wall
in a sealing manner.

11. The closure device according to claim 8, wherein the first
angle is about 10° and the second angle is about 30°.

12. The closure device according to claim 11, further comprising
. second sealing means positioned and configured to cover the circular
aperture of the top wall.

13. The closure device according to claim 12, wherein the second
sealing means is a metal foil.

skl
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CLOSURE FOR REAGENT CONTAINER

Abstract

A closure (11) for a reagent container (12) for use in an
analysis system in which an automatic pipetting device is used for
transferring small quantities of reagent from the reagent
container to reaction cells.

In order to simplify the process of handling the reagent
container in an automatic analysis system, the closure is
characterized in that
a) it is formed in one piece from a plastic and
b) it has a cylindrical side wall (13) and an annular top wall
(14) adjacent the side wall and merging into a conical wall (15)
which extends inwards from the inner circle of the top wall and

ends in a perforatable tip (160 situated on the axis of symmetry
of the cylindrical wall.

Fig. 1
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