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(54) Integral assembly of reagent tubes and seal caps

(57) An integral assembly (10) of a multiplicity of
spaced reagent tubes (12) arranged in an aligned series
wherein the tubes are integrally linked to one another
by connecting portions (18) and to a corresponding mul-
tiplicity of independently spaced seal caps (20) by a mul-
tiplicity of bands (30), each band having one end integral

with a seal cap and an opposite end integrally connected
to two adjacent tubes. The bands extend perpendicular-
ly to the series of aligned tubes and include an oblique
hinge portion which is deformable so as to allow the cap
to be independently manipulatable to pivot angularly
and to superimpose the open end (16) of a tube for seal-
ing.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an integral as-
sembly of a multiplicity of spaced reagent tubes ar-
ranged in an elongated aligned series and a corre-
sponding multiplicity of independently spaced sealed
caps also arranged in an elongated aligned series and
integrally connected to the multiplicity of tubes in a man-
ner so as to allow independent sealing of individual
tubes.

BACKGROUND OF THE INVENTION

[0002] An integral assembly of micro-centrifuge strip
tubes having independently tethered angularly related
seal caps is described in U.S. patent No. 5,722,553 is-
sued March 3, 1998 to Hovatter wherein the open ends
of the tubes are integrally connected by a series of
aligned tethers. The independent seal caps are pivotally
connected integrally and angularly by a hinge strap to
an associated one of the reagent tubes at an angle other
than 90° to the elongated aligned series in which the
tubes are arranged. The caps are selectively manipu-
latable in relation to the open end of the associated re-
agent tube to be superimposed thereover to selectively
effect a sealing penetration of a tubular skirt portion of
the seal cap into or out of the open end to seal or unseal
the open end of the associated tube.
[0003] It is noted that, in the assembly described in
the above U.S. patent, the axis of the seal caps and that
of the associated tubes to which they are tethered are
parallel when in a tube open condition; however, they
are coincident in a plane that is angularly disposed to
the plane coincident with the axis of the aligned tubes
at an angle other than 90° to the common plane within
which the axis of the tubes are coincident.
[0004] When these assemblies are placed in an ap-
paratus, known as a thermal cycler, the seal caps are in
the open condition so that they may receive samples
that are to be centrifuged. In the arrangement described
in the above U.S. patent, the seal caps of one assembly
block the entrance of the open end of the tubes of an
adjacently or rearwardly disposed assembly thus ren-
dering the sample filling operation cumbersome and
slow as each row of caps must be closed before pro-
ceeding with a next row instead of carrying out this op-
eration only at the end when all the assemblies are sam-
ple filled.
[0005] Furthermore, the tether straps of the above
Hovatter patent which inter-connect the tubes are nar-
row and thin, thus rendering the connection between the
tubes rather flexible so that the manipulation of an as-
sembly is difficult as the latter must be manually held in
a substantially right plane.

OBJECTS AND STATEMENT OF THE INVENTION

[0006] It is an object of the present invention to pro-
vide an assembly of the type described wherein the seal
caps and their hinge bands are in a plane which is 90°
to the plane of the aligned series of tubes and which
extends between adjacent tubes. The closing of the
caps on the tubes is achieved by configuring the hinge
bands in a manner such as to provide an angular pivotal
movement of the seal caps when moving into a cover
relation with their associated tubes.
[0007] The present invention therefore relates to an
integral assembly which comprises (a) a multiplicity of
spaced reagent tubes arranged in an elongated aligned
series, the tubes each having an open end and a closed
end, the open ends of adjacent tubes integrally connect-
ed to one another by a series of connecting portions, (b)
a corresponding multiplicity of independently spaced
seal caps, each seal cap having a tubular seal skirt por-
tion to sealingly engage the open end of an associated
reagent tube, and (c) a corresponding multiplicity of
bands having one end integral with a seal cap and an
opposite end integrally connected to two adjacent tubes
and their associated connecting portion. The bands ex-
tend perpendicularly to the series of aligned tubes and
each include a hinge portion deformable so as to allow
the cap to be independently manipulatable to pivot an-
gularly and to superimpose the open end to thereby se-
lectively effect a sealing penetration of the tubular skirt
portion into the open end to seal the open end of an
associated reagent tube.
[0008] In one form of the invention, each hinge portion
has a folding area which has a thickness smaller than
the thickness of the overall hinge portion thereby pro-
viding flexibility to facilitate the angular movement of the
seal cap relative to the tube.
[0009] In a further form of the present invention, this
folding area has a central opening thus leaving a pair of
opposite strip sections that act as pivotal areas of the
seal cap to the tube.
[0010] In another form of the invention, the connecting
portions between the tubes are rigid so as to maintain
the assembly in a substantially horizontal straight con-
dition.
[0011] In another form of the invention, each connect-
ing portion between the tubes displays a slot that facil-
itate the separation of a tube from the aligned series of
tubes.
[0012] In an other embodiment of the invention, the
seal caps are each provided with a contamination
shield. It has been observed in presently used assem-
blies that the collar at the open end of each tube is so
small that it is practically impossible to remove the seal
caps from these ends without manually touching such
collar. Indeed, if these collars are accidentally touched,
the sample is contaminated. To obviate this, manipula-
tion must be carried with great care and very slowly. The
contamination shield overcomes this problem.

1 2



EP 1 254 716 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0013] The handling and use of reagent tubes when
arranged in an integral assembly such as described in
the present invention, are greatly facilitated thus saving
time, increasing efficiency and augmenting production.
[0014] Other objects and further scope of applicability
of the present invention will become apparent from the
detailed description given hereinafter. It should be un-
derstood, however, that this detailed description, while
indicating preferred embodiments of the invention, is
given by way of illustration only, since various changes
and modifications within the spirit and scope of the in-
vention will become apparent to those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Figure 1 is a perspective view of an integral assem-
bly of tubes and caps made in accordance with the
present invention;

Figure 2 is a top plan view thereof;

Figure 3 is a perspective view showing one tube of
the aligned series of tubes being sealingly covered
with a cap;

Figure 4 is a cross sectional view taken along lines
4-4 of figure 3;

Figure 5 is a perspective view showing one sealed
tube being disconnected from the aligned series of
tubes; and

Figure 6 is an elevation view of one tube with its
connecting band and its cap.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0016] Referring to figures 1-6, there is shown an in-
tegral assembly, generally denoted 10, made in accord-
ance with the present invention.
[0017] This assembly comprises, in the embodiment
illustrated, eight reagent tubes 12, each having a closed
end 14 and an open end 16. The series of eight tubes
are aligned along a common axis. The upper open ends
of the tubes are integrally and serially connected to one
another by a series of connecting portions 18 (it should
be understood that, referring to figure 2, the last band
on tube 12 shown at left of the series is of course con-
nected only to one tube).
[0018] The integral assembly 10 also comprises a
corresponding number of independently spaced seal
caps 20. There are as many seal caps 20 as there are
tubes and the caps are also aligned along a common
axis, which axis is parallel to the tube axis described
above.
[0019] Each cap 20 includes a tubular skirt portion 22

and a top portion 24 in the shape of a dome. The tubular
portion 22 is integral with a flat surface area 26 from
which depends an arc-shaped segment 28, the function
of which will be described further hereinbelow.
[0020] The integral assembly 10 also comprises a
corresponding multiplicity of bands 30 connecting the
caps 20 to the portions 18; the bands are integral, at one
end, with the seal caps 20 and, at their opposite end, to
parts of the peripheral edges of two adjacent tubes as
well as to their corresponding connecting portion 18. As
can be seen in figure 2, the connecting bands 30 extend
perpendicularly to the axis of the reagent tubes 12 as
well as to the axis of the seal caps 20.
[0021] The bands 30 each define a flexible folding ar-
ea 32 which is of a thickness smaller than that of the
remaining overall portion of the band. This folding area
displays a central opening 34 thus defining a pair of
strips 36 and 38.
[0022] Referring more particularly to figures 3 and 5,
the folding operation of a seal cap is illustrated whereby
the seal cap, although extending perpendicularly to the
aligned series of tubes, is angularly pivoted so that its
skirt portion 22 may be moved and superimpose to close
the open end 14 of the tube.
[0023] Referring to figure 4, the arc-shaped segment
28 extends at a slight distance from the outer wall of the
tube so as to allow a finger gripping arrangement where-
by manipulation of the seal may be carried out without
contact with the peripheral edge 15 of the tube.
[0024] In one preferred form of the invention, the con-
necting portion 18 between each tube is provided with
a slot 50 which facilitates manual detachment of one
tube from its adjacent tube or from the series of tubes.
[0025] The entire assembly of the present invention
is made of injection molded plastic material.
[0026] Although the invention has been described
above in relation to one form, it will be evident to the
person skilled in the art that it may be modified and re-
fined in various ways. For example, the dome-shaped
cover of the cap may have a relatively smaller thickness
so as to allow easy insertion of a needle to have access
to the contents inside the tube. Other ways of modifying
the dome-shaped cover are also possible to enable
such needle insertion. It is therefore wished to have it
understood that the present invention should not be lim-
ited in scope, except by the terms of the following claims.

Claims

1. An integral assembly of (a) a multiplicity of spaced
reagent tubes arranged in an elongated aligned se-
ries, said tubes each having an open end and a
closed end, the open ends of adjacent tubes inte-
grally connected to one another by a series of con-
necting portions, (b) a corresponding multiplicity of
independently spaced seal caps, each seal cap
having a tubular seal skirt portion to sealingly en-
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gage the open end of an associated reagent tube,
and (c) a corresponding multiplicity of bands having
one end integral with a seal cap and an opposite
end integrally connected to two adjacent tubes and
their associated connecting portion; said band ex-
tending perpendicularly to said series of aligned
tubes and including a hinge portion deformable so
as to allow said cap to be independently manipulat-
able to pivot angularly and to superimpose said
open end to thereby selectively effect a sealing pen-
etration of said tubular skirt portion into said open
end to seal the open end of an associated reagent
tube.

2. An integral assembly as defined in claim 1, wherein
said hinge portion has a folding area having a thick-
ness smaller than the thickness of the overall hinge
portion to facilitate angular pivotal movement of the
seal cap relative to said tube.

3. An integral assembly as defined in claim 2, wherein
said folding area displays a central opening thereby
defining a pair of opposite strip sections to further
facilitate pivotal movement of the seal cap relative
to said tube.

4. An integral assembly as defined in claim 1, 2 or 3
wherein each said seal cap displays an arc-shaped
projection thereby providing a contamination shield
when said cap is in sealing penetration with said
tube.

5. An integral assembly as defined in anyone of claims
1 to 4, wherein said connecting portions displays a
slot to facilitate separation of a tube from said
aligned series of tubes.

6. An integral assembly as defined in anyone of claims
1 to 5, wherein said seal cap has a pierceable top
wall to enable needle access into a sealed tube.
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