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(57) Abrége/Abstract:

The present invention provides for a biological specimen collecting system for holding a biological specimen In a long term
sustained sealed environment. The biological specimen collecting system includes a container for holding the biological
specimen and a sealing closure cap. The container is of circular section and has generally vertical sidewalls, the sidewalls at the
top terminating In an inwardly sloping sealing surface. The container has a first thread on an exterior surface thereof, the first
thread being located below the sealing surface. The sealing closure cap has a peripheral groove to recelve the container rim,
the peripheral groove being defined by inner and outer walls and a top. The outer wall of the groove Is provided with a second
thread complementary to the first thread on the container for engagement therewith. The inner wall of the groove Is provided with
a sealing bead positioned above the second thread, the sealing bead contacting the sealing surface of the container to provide
long term sustained sealing of the container by the sealing cap.
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ABSTRACT HE DISCLOSURE

The present invention provides for a biological
specimen collecting system for holding a biological
specimen in a long term sustained sealed environment. The
biological specimen collecting system includes a container
for holding the biological specimen and a sealing closure
cap. [The container is of circular section and has
- generally vertical sidewalls, the sidewalls at the top
terminating in an inwardly sloping sealing surface. The
container has a first thread on an exterior surface i
thereof, the first thread being located below the sealing
surface. The sealing closufe cap has a peripheral groove
to receive the dontainer rim, the peripheral groove being
defined by inner and outer walls and a top. The outer wall
of the groove is provided with a second thread
complementary to the first thread on the container for
engagement therewith. The inner wall of the groove is
provided with a sealing bead positioned above the second

thread, the sealing bead contacting the sealing surface of
' the container to provide long term sustained sealing of the

container by the sealing cap.
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BIOLOGICAL SPECIMEN COLLECTION
SYSTEM

Y Qb LTHE JNVE [ )

The present invention relates to a biological
specimen collection system including a sealing closure cap
and a biological specimen collection container. 1In
particular the invention relates to the combination of a
sealing clbsure cap and a biological specimen container

with reduced susceptibility to leakage.

BACKGROUND OF THE INVENTILOQ]

The safe hahdling of biological specimens has
become increasingly critical in view of the increase in
both the number and severity of potential hazards
associated with the handling of such specimens. The onset
of acquired immunodeficiency (AIDS) arising from infection
by the highly contagious HIV virus has resulted in the
increased awareness of the need for safe handling of
biological'specimens. This factor, along with such factors
as potential infection from hepatitis virus and the
increased awareness of the carcinogenic properties of
substances in common medical use has created a demand for
biological specimen containers that are of reasonable cost
not susceptible to breakage or leakage, readily sealed and

unsealed and suitable for disposal by incineration.

There are at present many plastic biological
specimen containers in use, particularly those manufactured
from polypropylene. Polypropylene has many of the required
characteristics such as high resistance to leakage, |

chemical or biological infiltration, moderate cost, it is
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resilient yet substantially inert, stable at temperatures
of normal use and relatively safely incinerated. However,
polypropylene does have a tendency, when elastically
deformed at a pressure point such as a seal, to gradually
draw back from the pressure point thereby reducing the
contact of the seal, resulting in increased susceptibility
to leakage. This has led to the search for means for
designing a cap for a biological specimen collection
container which would have reduced susceptibility to
leakage particularly when there is a pressure differential
between the inside and outside of the container. One
example of such a cap is described in published Canadian
Patent Application No. 2,030,609. This cap is designed to
provide a rim seal between the closure cap and the |
peripheral rim portion of a biological specimen collection
container. However, it has been found that while such a
design does decrease somewhat the susceptibility of the
containers to leakage, there is still a significant amount

of leakage from such containers.

VEN N

The present invention provides for a biological
specimen collecting system for holding a biological
specimen in a long term sustained sealed environment. The
biblogical specimen collecting system comprises a container
for holding the biological specimen and a sealing closure
cap. The container is of circular section and has
generally vertical sidewalls, the sidewalls at the top
terminating in an inwardly sloping sealing surface. The
container has a first thread on an exterior surface
thereof, the first thread being located below the sealing
surface. The sealing closure cap has a peripheral groove
to receive the container rim, the peripheral groove being
defined by inner and outer walls and a top. The outer wall
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of the groove is provided with é second thread
complementary to the first thread on the container for
engagement therewith. The inner wall of the groove 1S
provided with a sealing bead positioned above the second
thread, the sealing bead contacting the sealing surface of
the container to provide long term sustained sealing of the

container by the sealing cap.

In an aspect of the invention there is provided
a container for use in a biological specimen collecting
system for holding a biological specimen. The container 1s
of circular section and has generally vertical sidewalls,
the sidewalls at the top terminating in an inwardly sloping

sealing surface. The container has a thread on an exterior

- surface thereof, the thread being located below the sealing

surface.

In another aspect of the invention there 1s
provided a sealing closure cap for use in a biological
specimen collecting system. The sealing closure cap has a
peripheral groove to receive a container rim, the
peripheral groove being defined by inner and outer walls
and a top. The outer wall of the groove is provided with a
thread for engagement with a container and the inner wall
18 ﬁrovided with a sealing bead positioned above the thread
for contacting the interior of a sidewall of a container to
provide long term sustained sealing of a container by the
sealing cap.

- BRIEE DESCRIPTION OF FE DRAWI

A preferred embodiment of the invention 1s
described in the attached illustrations in which:
Figure 1 is a perspective view of a biological

collection svstem including a sealing closure cap and a
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biological specimen container in accordance with the
present invention;

Figure 2 is a side view of the cap and container
of Figure 1y

Figure 3 is a side view in cross—-section of the
cap and container of Figure 1;

Figure 4 is a cross-section view of the cap and
container of Figure 1 during the closing of the cap and
container; and

Figure 5 is a side elevation view in Cross-

section of the cap and container of Figure 1 in a closed

configuration.

Qi LA LD L RIP L LON Qi PRI RRED £MBOD LI

A preferred embodiment of the biological
specimen collection system of the present invention
comprising a biological specimen collection container 10
and a sealing closure cap 12 is illustrated in Figures 1
and 2. The container 10 and cap 12 are engaged and held in
engaged relationship through the use of complementary
threads comprising a first thread 14 provided on the
exterior of the container 10 and a second thread 16 (not

shown in Figures 1 and 2) provided on the interior of the

cap 12.

The container 10 is circular in section having a
vertical side wall 18, a bottom 20 and an open mouth 22
defined by a rim 24. The side wall 18 near the top and
above the thread 14 has an inwardly sloping sealing surface
26. If desired, the side wall may then continue vertically

above the sealing surface 26 as shown in the illustrated

figures.
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As shown more clearly in Figure 3, cap 12 has a
peripheral groove 28 to receive the container rim 24, the
groove 28 being defined by an outer wall 30, an inner wall
32 and a top 34. The cap 12 also has a crown portion 36 and
a connection portion 38 extending between the crown portion
36 and the inner wall 32 of the groove 28. The connection
portion 38 includes an annular tapered guidance portion 40.
The connection portion 30 also has a bottom 44 connected at
one side to the guidance portion 40 and connected at the
other side to a tapered wall 46 connected in turn to the
crown portion 36. A protuberant annular sealing bead 42
projecting outwardly into the groove 28 is provided on the
inner wall 32 preferably at the junction between the
guidance portion 40 and the inner wall 3Z2.

Referring now to Figures 4 and 5, the operation
of the container 10 and cap 12 during closing will be
described. As is shown in Figure 4, while the cap 12 is
being threaded onto the top of the container 10, the
shaping of the sealing surface 26 of the container 10
allows for clear passage of the sealing bead 42 into the
opening of the container 10. When the cap 12 is fully
seated on the container 10 as is shown in Figure 5, the
sealing bead 42 on the inner wall 32 of the grOove 28 makes
contact with the sealing surface 26 of the side wall 18 of
the container 10. If desired, the top of the peripheral
groove 28 may be shaped as illustrated in the drawing to
provide a pocket 48 for acceptance of the top and outside
of the rim 24 of the container 10.

Owing to the design of the container 10 and cap
12 of the present invention, the integrity of the seal
pbetween the sealing bead 42 and the sealing surface 26 1is
maintained under differential pressure. This is
accomplished in part through the location of the sealing

pead 42 and sealing surface 26 above the threads 14. In
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molding the container 10 the mass of the threads 14 results
in the formation of voids on the interior of the sidewall
18 at the location of the threads 14. By locating the seal
above the threads, the integration of the seal is not

5 affected by the voids. Additionally, the shaping of the
connection portion 38 which provides resilience to the
inner wall 32 to resist deformation of the inner wall 32
and leakage past the sealing bead 42 when a differential
pressure i1s encountered between the exterior and interior

10 container.‘ In preliminary testing, out of some 15,000 such
containers tested, not one container has leaked.
Additionally, owing to the design, the cap 12 is very easy
to seat on the top of the container 10 as it is only during
part of the last turn of the cap 12 that the sealing bead

15 42 comes into actual physical contact with the sealing
surface 26 providing resistance to turning. With the
design as illustrated, this occurs within the last
approximately 12° of turning of the cap.

20 Although various preferred embodiments of the
present invention have been described herein 1in detail, it
will be appreciated by those skilled in the art, that
variations may be made thereto without departing from the
spirit of the invention or the scope of the appended

25 claims.
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‘"THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A biological specimen collecting system for holding a
biological specimen in a long term sustailned sealed
environment, the biological specimen collecting system
comprising:

a container for holding the biological specimen, the
container being of circular section and having generally
vertical sidewalls, the sidewalls at the top terminating
in an inwardly sloping sealing surface, the container
having a first thread on an exterior surface thereof, the
first thread being located below the sealing surface, and
a sealing closure cap having a peripheral groove to
receive the container rim, the peripheral groove being
defined by inner and outer walls and a top, the outer
wall of the groove being provided with a second thread
complementary to the first thread on the container for
engagement therewith, the inner wall being provided with
a sealing bead positioned above the second thread, the
sealing bead contacting the sealing surface of the
container to provide long term sustalned sealing of the

container by the sealing cap.
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