
A 90/OO574 CYLINDRICAL HOUSING COMPRISING A CLOSURE DEVICE 5            The
invention relates to a cylindrical housing comprising a closure device as
described in the generic term of Claim 1. A cylindrical housing comprising
a closure device for an open front side thereof is already known -
according to WO-A-89/09735. The closure device com- 10   prises a cap
surrounding the front side of the cylindrical housing and a sealing device
inserted into the front side opening of the  cylindrical housing. The cap
is connected by way of a coupling device to the sealing device, with one
coupling part being movably connected to the cap and the other coupling
part being movably connected to the seal- ing device. The coupling part of
the sealing device is formed in this case by a 15   flange-like projection
and supported in the cap by means of a retaining ring. The re- taining ring
is held by a thermally deformed projection of the cap, whereby the assembly
of the closure device involves a high expense. In addition, a closure
device is also known for a cylindrical housing, in par- 20   ticular a
blood sample tube - in accordance with AT-B-379 069 of the same applicant -
which is formed by a cap encompassing an open front side of the cylindrical
housing. A bore is arranged in the cap and between the latter and an
interior space a sealing device is provided. In the bore or respectively in
a tubular extension adjoining thereto, projections protruding over the
surface of the cap are provided, which are 25   covered by the sealing
device. Depending on the power of adhesion between the seal- ing device and
the cylindrical housing, an opening of the closure device without an escape
of medicine or body fluids contained therein cannot always be ensured. In
addition, a plurality of closure devices for cylindrical housings, in par-
30   ticular to keep medicine or body fluids, have become known, in which
caps in one piece or in several pieces were used with sealing devices. Thus
it is known to close the open front sides of the cylindrical housing with
plug-like sealing devices, which in turn are secured in these encompassing
caps, such as, for example, in accordance with US-A-4,465,200 and 4,205,754
and 4,089,432, EP-B-O 129 029 and EP-A-0 257 35   498. A disadvantage in
these closure devices is that in part very strong forces must be applied in
the longitudinal direction of the cylindrical housing in order to overcome
the powers of adhesion between the sealing device and the cylindrical
housing, so that    A 90/00574 -2- escapes of medicine or respectively body
fluids stored in these housings, and hence burns or respectively infections
can occur again and again, especially in the processing of blood infected
with Aids. It is also a disadvantage in these closure devices that on
piercing the sealing device with a needle for the removal of the contents,
an uninten- 5   tional opening of the closure device may occur. The object
of the present invention is to create a cylindrical housing com- prising a
closure device, in particular a blood sample tube, with which a secure,
gas-tight closure of the interior space of such a cylindrical housing can
be maintained 



10   even over a lengthy period of storage, and which effectively prevents
a relative move- ment between the closure device and the cylindrical
housing in longitudinal direction thereof. This object of the invention is
solved by the characterizing features in 15   Claim 1. By these apparently
simple measures, in a surprisingly simple manner, perma- nent, airtight
closure of a blood sample tube can be achieved, reliable sealing between
blood sample tube and sealing device being maintained even if the sealing
device is pierced with a needle. Moreover, an automated assembly can be
achieved, which has rendered possible an economically efficient production
of blood sample tubes. This is 20   further also assisted by the fact that
the retaining ring is pressed against supporting faces of the extensions by
means of the flange-like projection of the coupling part which has
elasticity, and is secured against axial displacement. Furthermore, the
seal- ing device of the closure device can withstand an axial load, such as
could arise where it is pierced by means of a needle of large diameter. In
addition, the fluid stored in the 25   tube can be removed from the
tube,for example by suction, without the closure device having to be
opened. Moreover, an embodiment according to Claim 2 is advantageous,
because an internal diameter of the tubular cap can thereby correspond
approximately to the 30   external diameter of the cylindrical housing, so
that the cap is effectively guided dur- ing opening or closing movement of
the cap. An embodiment according to Claim 3 is also possible, however. It
prevents the sealing device from being withdrawn through the opening in the
retaining ring, 35   when a needle is withdrawn from the sealing device.
Another further development is provided in Claim 4, whereby the retaining
A 90/OO574 -3- ring, after being pressed through the extension, can resile
elastically and snap behind the supporting ring forming the extension, so
that no mechanical attachment proce- dures are needed between the sealing
device and the cap. 5             An embodiment according to Claim 5 is
also advantageous, however, be- cause upon insertion of the ring, the cap
is prestressed in the direction of the housing, so that the closure device
is even more securely seated on the housing. Through another further
development according to Claim 6 it is achieved 10   that also the sealing
device cannot twist with respect to the retaining ring. A further
development according to Claim 7 is also advantageous. The ad- vantage of
the design of the sealing arrangement from a composite material lies in
that a core region of the cylindrical sealing device can be constructed so
as to be 15   highly elastic, whereby a reliable seal also exists after the
sealing device has been pierced with a needle. At the same time, through
the hard sheathing of the sealing device, a problem-free fixing and
mounting of the sealing device can be ensured be- tween the arresting
extensions arranged in the cap or formed onto the cap. 20
Moreover, the embodiment according to Claim 8 is advantageous. In this 



embodiment, with a graduated hardness between the core and the sheath, the
high elas- ticity in the core region is achieved, which makes possible the
elastic closing of the sealing device after piercing. Furthermore, through
the harder construction of the cou- pling parts, in a surprisingly simple
manner, the fixing of the sealing device against 25   the effects of forces
in axial and radial direction is ensured. For a better understanding of the
invention, it is explained hereinafter in further detail by means of the
example embodiments illustrated in the drawings, in which: 30 Fig. 1    is
a side view, in section, of a closure device of a cylindrical housing con-
structed in accordance with the invention; Fig. 2    is a plan view of the
closure device shown in Fig. 1; 35 Fig. 3    is a side view, in section, of
another embodiment of the sealing device.    A 90/00574 -4- Fig. 4    is a
plan view of the retaining ring of the closure device shown in Fig. 3.
Figs. 1 and 2 show a closure device 1 for closing an open front side 2 of a
cylindrical housing 3. This cylindrical housing 3 can be used, for example,
as a blood 5    sample tube 4. To close the open front side 2 the closure
device 1 consists of a cap 5, encompassing this open front side 2, and a
sealing device 6. The cap 5 is concentric with a longitudinal axis 7 and
comprises an annular cap shell 8. Coupling parts 9,10,11,12 of a coupling
device 13 consist respectively of 10   extensions 14, 15 of the cap 5, a
retaining ring 16, and a projection 17 of the sealing device 6. In this
exemplary embodiment, the sealing device 6 is designed as a sealing. plug
and has a circumferential sealing face 18 and a sealing face 19 and 20
running perpendicularly to the longitudinal axis 7 of the cap 5. The
circumferential sealing face 18 is associated with a bearing surface 21 in
the interior of the cylindrical hous- 15   ing 3. Furthermore, the sealing
device 6 has a depression 22 in its side facing the retaining ring 16,
which is of approximately the same cross-sectional area as an open- ing 23
which has a diameter 24, in the retaining ring 16. The projection 17 which
20   constitutes the coupling part 11, and is in the form of a flange and
extends over the sealing face 18 of the sealing device 6, is secured
between the extensions 14 and 15, which lie in two planes which are spaced
from each other in the direction of the longi- tudinal axis 7 and also
transversely thereof, said extensions 14 and 15 being designed as annular
circumferential projections, for example. For securing the sealing device 6
25   in the cap 5, the retaining ring 16 is interposed between the latter
and the extension 14. The retaining ring 16 has a greater external diameter
25, than an internal diameter 26 - Fig. 2 - of the extension 14. Likewise,
the diameter 24 of the opening 23 of the retaining ring 16 is smaller than
an external diameter 27 of the sealing device 6. This external diameter 27
of the sealing device 6 is, however, dimensioned so as to be 



30   greater at least by twice the wall thickness 28 of the housing 3, than
an internal diame- ter 29 of an interior space 30 of the housing 3. Since
the extension 15, which constitutes the coupling part 10, has an internal
diameter which corresponds substan- tially to the internal diameter 29 of
the housing 3, a very good seal is produced between the interior space 30
of the housing 3 and the atmosphere surrounding the 35   blood sample tube
4. The tightness of the sealing device 1 is improved especially if an
external    A 90/00574 - 5- diameter of the sealing device in the region of
the sealing face 18 is greater in the re- laxed position outside the
housing 3, than the internal diameter 29 of the housing 3. In accordance
with the invention, a height of the projection 17 is greater in 5    its
relaxed, unmounted position in the direction of the longitudinal axis 7
than a dis- tance 31 of the groove-shaped depression between the two
extensions 14 and 15 minus a thickness 32 of the retaining ring 16. When
assembling the closure device 1, the sealing device 6 is first ad- 10
vanced past the extension 14, which has a greater internal diameter 26, in
the direction of the extension 15, until it lies closely against the
latter, the diameter of said exten- sion 15 corresponding approximately
only to the internal diameter 29 of the housing 3. Then, likewise from the
outside, the retaining ring 16 is put on the extension 14 in the direction
of the housing 3. By spatial deformation it is pressed through the opening
15   defined by the extension 14, until it is expanded again after having
passed through the opening of the extension 14 and thus prevents a movement
of the sealing device 6 out of the cap shell 8 of the cap 5, in the
opposite direction of the housing. As described above, if a height of the
projection 17 here is greater than the 20   distance 31 of the groove
defined between the two extensions 14 and 15 less the thick- ness 32 of the
retaining ring 16, the sealing device 6 is compressed and prestressed at
the same time. The effect of this is that the retaining ring 16 is firmly
seated and also that the sealing device 6 lies closely against the front
face of the extension 14 facing the extension 15. 25 It is also
advantageous thereby, if the cap shell 8 is constructed as a trun- cated
cylindrical shell. However, it may also be constructed as a frusto-conical
shell, which is of smaller diameter in the region of the extension 14 than
in the region of its end facing the housing 3. If the external diameter 25
of the retaining ring 16 is slightly 30   greater than an internal diameter
33 of the cap 5 in the region of an inner face 34 of the groove, defined
between the two extensions 14 and 15, the retaining ring 16 is also braced
in the radial direction in the cap 5, so that the sealing device 6 can not,
under any circumstances, be detached from the cap 5, if needles are
inserted through the seal- ing device 6 and are withdrawn therefrom. 35 If
the external diameter 25 of the retaining ring 16 is greater than the
inter- 



nal diameter 33 of the cap 5, as is shown in Fig. 1, the cap shell 8 is
expanded from    A 90/OO574 -6- the position shown in broken lines into the
position shown in full lines, so as to be radially prestressed. It is,
however, sufficient if the external diameter 25 of the retain- ing ring 16
corresponds to the internal diameter 33 of the cap. 5             Figs. 3
and 4 show a variant of an embodiment, in which for identical parts
reference numerals identical with those in Figs. 1 and 2 have been used. In
this form of embodiment the cylindrical housing 3 is provided with guide
extensions 35, 36, which project from the outer circumference of the
cylindrical housing 3 and are ar- ranged in the region of the open front
side 2 thereof. These guide extensions 35,36 10   cooperate with guide
cross-pieces 38 (only one of which is shown) which are arranged on the
internal face 37 facing the cylindrical housing 3 and which project across
the surface thereof. The other guide cross-piece 38 is arranged in the
opposite part of the cap 5. The arrangement of the guide extensions 35,36
and of the guide cross-pieces 38 is such that when the cap 5 is pushed in
the direction of the longitudinal axis 7 of the 15   cylindrical housing 3,
towards an open front face 2 thereof and is simultaneously twisted in a
clockwise sense, the cross-pieces 38 run onto the guide extensions 35,36.
By virtue of the combined rotary and longitudinal movement of the cap 5,
and of the guidance afforded by the guide cross-pieces 38, the cap 5 is
pushed along the guide extensions 35,36 onto the cylindrical housing 3. The
exact function of this coupling 20   device is decribed in detail, for
example, in WO-A-89/09735 of the same applicant, which is hereby
incorporated herein by reference, so as to avoid repetition. The guide
means shown in Fig. 3 can of course be used in the closure de- vice 1 shown
in the Figs. 1 and 2. 25 In order to prevent the sealing device 6 from
twisting with respect to the cap 5, in particular in use of the coupling
device described above between the cap 5 and the cylindrical housing 3, the
retaining ring 16 may be provided with arresting ele- ments 39, even if
said coupling device is not provided, it is advantageous to provide 30
the arresting elements 39, because the rotational movements can bring about
loosening of the entire closure device 1. As shown in Fig. 3, the arresting
elements 39, which are in the form of teeth, for example, can press into
the internal surface of the cap 5, especially if the 35   plastic material
thereof is not very hard, so that the retaining ring 16 is firmly seated.
Additionally, in order to avoid relative rotation between the retaining
ring    A 90/00574 -7 - 16 or the cap 5, and the sealing device 6, the
retaining ring 16 may be provided with 



spurs 40, which project towards the sealing device 6 and penetrate
thereinto. This protection against twisting is of course also possible by
providing the 5    surface of the retaining ring 16 facing the sealing
device 6 with corresponding rough- ened areas, which prevent rotation of
the sealing device which may be made of a soft rubber or of a silicone or
the like. Also, the arresting elements 39 can be constituted by a milled
edge or other roughened areas, instead of by the teeth shown, in order to
make the fixing in the cap 5 possible. 10 Preferably where arresting
elements 39 are used, an external diameter 25 of the retaining ring 16 is
greater than the internal diameter 33 of the groove-shaped de- pression
between the extensions 14 and 15. Safe penetration of the arresting
elements 39 into the cap 5 is thereby effected, and the cap 5 is
correspondingly prestressed radi- 15   ally. Finally, it should be stated
that in the drawings of the exemplary embodi- ment, for a better
understanding of the invention, the individual parts are presented
unproportionally enlarged and schematically simplified. 20 25 30 35    A
90/000574 -8- List of Reference Numbers 5      1 closure device 2  front
side 3  housing 4  blood sample tube 5  cap 10 6  sealing device 7
longitudinal axis 8  cap shell 9  coupling part 15     10  coupling part 11
coupling part 12  coupling part 13  coupling device 20     14  extension 15
extension 16  retaining ring 17  projection 25     18  sealing face 



19  sealing face 20  sealing face 21  bearing surface 30     22  depression
23  opening 24  diameter 25  external diameter 35     26  internal diameter
27  external diameter 28  wall thickness 29  internal diameter 30  interior
space 40 31  distance 32  thickness 33  internal diameter 34  inner face 45
35  guide extension 36  guide extension 37  internal face 38  guide
cross-piece 50     39  arresting element 40  spur    A90/00574 Claims 1.
Cylindrical housing (3) with a closure device (1) for an open front side of
the in particular 5        evacuable cylindrical housing (3), whereby the
closure device (1) is provided with a tubu- lar cap (5) encompassing the
front side of the cylindrical housing (3) and with a sealing device (6)
inserted into the front side opening, which is connected via a coupling
device (13) to the cap (5) and/or the cylindrical housing (3), the coupling
device (13) comprising two coupling parts (9, 10) movably connected to the
cap (5), which latter are preferably 10        formed by flange-like
extensions (14, 15), and project beyond the cylindrical inner surface of
the cap (5) in radial direction of the cylindrical housing, and define a
groove-shaped re- ceiving area between them, said coupling device of the
sealing device (6) also comprising a coupling part (11), which is formed by
a flange-like extension (17) and is inserted in the groove-shaped receiving
area, and a retaining ring (16), characterized in that the retaining 15
ring (16), in particular a disk or a locking ring, is arranged, with the
coupling part (11) of the sealing device (6) prestressed, between the
latter and the extension (14), in particular a spur or a shrouding
ring,said extension being located on the side facing away from the housing
(3), in particular a blood-sample tube (4), and projecting inwardly in the
direction of the longitudinal axis (7) over the cylindrical reception
opening of the cap (5), and that 20        said retaining ring fixes the
sealing device (6) to prevent contortion or displacement of the 



same in longitudinal direction of the cylindrical housing (3), and thereby
a thickness of the flange-like extension (17) of the sealing device (6),
forming the coupling part (11), is greater in its unmounted position than a
distance (31) between the two extensions (14, 15) in the direction of the
longitudinal axis (7) minus a thickness (32) of the retaining ring 25
(16). 2.  Cylindrical housing (3) according to Claim 1, characterized in
that the coupling part (11) of the sealing device (6), which preferably
forms a locking extension and is constituted by the flange-like extension
(17), projects over a cylindrical sealing face (18) of the sealing 30
device (6) towards the interior wall of the housing in the region of the
front face of the latter approximately by the wall thickness (28) of the
cylindrical housing (3). 3.  Cylindrical housing (3) according to Claim 1
or 2, characterized in that the diameter (24) of an opening (23) of the
retaining ring (16) is smaller than the external diameter (27) of 35
the sealing device (6) in the region of the coupling part (10) and
preferably of the internal diameter (29) of a blood sample tube (4).
A90/00574 -2- 4. Cylindrical housing (3) according to one of Claims 1 to 3,
characterized in that the internal diameter (26) of the in axial direction
of the cylindrical housing external extension (14), in particular a
circumferential supporting ring, is smaller than the external diameter (25)
of the retaining ring (16). 5 5. Cylindrical housing (3) according to one
of Claims 1 to 4, characterized in that the tubular cap (5) is of
frusto-conical shape, tapering in the direction of the extensions (14, 15),
and that preferably the internal diameter (33) between the extensions (14,
15) is smaller than the external diameter (25) of the retaining ring (16).
10 6.  Cylindrical housing (3) according to one of Claims 1 to 5,
characterized in that the retain- ing ring (16) is provided with an
arresting element (39) arranged in particular on the circumference of said
retaining ring and projecting towards the cap (5). 15    7.  Cylindrical
housing (3) according to one or more of Claims 1 to 6, characterized in
that the sealing device (6) is made of a composite material and that
preferably a highly elastic in- ternal core is arranged in an annular
external sheath having greater rigidity. 8. Cylindrical housing (3)
according to one or more of Claims 1 to 7, characterized in that the 20
sealing device (6) in its internal core has Shore hardness of 43, while the
region surround- ing the core, in particular the coupling parts, is of a
Shore hardness greater than 43. 25 30 35    


