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A STREAKING APPLICATOR CARTRIDGE AND A SYSTEM FOR
CONNECTING SAME TO A STREAKING APPARATUS

This international patent application claims priority from Australian provisional
patent application 2007900144 filed on 12 January 2007, the contents of which

are to be taken as incorporated herein by this reference.

Field of the Invention

The present invention relates generally to apparatus involved in the inoculation
of solid growth culture media with a microbiological sample, and the subsequent
streaking of the inoculum to produce isolated bacterial colonies, principally for
diagnostic purposes in a laboratory, such as for medical diagnostic purposes.
The present invention specifically relates to cartridges used for the
transportation and storage of streaking applicators, and for the subsequent
dispensing of the streaking applicators to an automated streaking apparatus,
together with a system for the connection of those cartridges to such an

automated streaking apparatus.

Background of the Invention

The isolation of individual colonies of micro-organisms (and in particular
bacteria) is an important procedure in many microbiological laboratories.
Traditionally, this isolation of bacteria has been performed manually by skilled
laboratory technicians who first dispense a microbiological sample onto the
surface of a solid growth culture medium, such as agar in a Petri dish (which will
hereafter simply be referred to as a “medium” in an “agar plate” or simply in a
“plate”), followed by the use of a hand-tool to spread the sample across the
surface of the medium (called “streaking”).

The hand-tool typically includes a terminal loop to make multiple streaks of

increasing dilution of the inoculum across the medium. The streaks of
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increasing dilution tend to provide, generally towards the tail of the streaks, a
number of single cells that allow for the growth of isolated microbiological
colonies after incubation. These isolated colonies may then be analysed for
colony morphology, and may undergo staining and other procedures which are
necessary for determining, for example, the genus, the species and the strain of
the previously unidentified organism.

Such inoculation and streaking is highly repetitious and in many pathology
diagnostic microbiology laboratories is usually conducted in very high volumes,
such as in volumes as high as 1,000 to 15,000 plates per day. It is tedious and
laborious work that therefore is prone to error and inaccuracies. It is quite
obviously work that would lend itself to either partial or full automation.

The literature is replete with suggestions for how best to automate these
laboratory functions, yet very few of these suggestions have ever actually found
success in a commercial laboratory environment. It therefore appears that the
successful enablement of suitable laboratory apparatus has to date, for most,

proved elusive.

Three recent suggestions for the automation of these laboratory functions can
be found in the following documents; US patent 4,981,802 (C. Wylie et al) titled
“‘Method and Apparatus for Streaking a Culture Medium”, US patent 6,617,146
(F. Naccarato et al) titled “Method and Apparatus for Automatically Inoculating
Culture Media With Bacterial Specimens From Specimen Containers”, and
international patent publication WO2005/071055 (Medvet Science Pty Ltd) titled
“Microbial Streaking Device” (licensed to the present applicant).

The Wylie and Naccarato patents describe automated and semi-automated
apparatus that utilize re-usable streaking tools similar to the hand streaking
tools mentioned above. However, the Medvet Science publication describes
the use of a new form of streaking tool, being a streaking applicator that

includes a line of spaced apart contact surfaces (for contact with the surface of
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solid growth media), the contact surfaces being resiliently flexibly supported by
a common support member. This streaking applicator is intended to be a single
use applicator, and thus be disposable. It has been found to permit greater
spread of a larger volume of the inoculum across the surface of the medium
with a single streaking pass, as well as larger areas of more gradually
increasing dilution of the sample, and has proven to more readily permit
automation of the streaking process.

It is an aim of the present invention to provide a cartridge that is able to be used
for the transportation and storage of such streaking applicators, and for the
subsequent dispensing of the streaking applicators to an automated streaking
apparatus, together with a system for the connection of those cartridges to such
an automated streaking apparatus.

Before turning to a summary of the present invention, it must be appreciated
that the above description of the prior art has been provided merely as
background to explain the context of the invention. It is not to be taken as an
admission that any of the material referred to was published or known, or was a

part of the common general knowledge in Australia or elsewhere.

It is also useful to provide an explanation of some of the terms that will be used
to define the spatial relationship of the cartridge and connection system. In this
respect, spatial references throughout this specification will generally be based
upon a plate ultimately being inoculated and streaked in an upright orientation in
an automated streaking apparatus, with the surface of the medium in the plate
being generally flat and horizontal. With this environment as the basis, the
cartridge and some parts thereof may then be defined with reference to the
“horizontal”, allowing further references to “upper” or “upwardly” and “lower” or
‘downwardly”, and also to the “vertical”. In this respect, the traditional
geometric spatial reference to x,y and z dimensions, and then to the x direction

(or axis), the y direction (or axis) and the z direction (or axis), may also be
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adopted, with the x and y directions lying generally horizontally and the z
direction lying generally vertically.

Finally, some aspects of the present invention that may ultimately be claimed
in isolation (and not in an in-use environment), may nonetheless be difficult to
describe and understand in isolation. Thus, some of the following description
does describe the invention and its embodiments in such an in-use
environment (for example, with a streaking applicator in place within a
cartridge, or a cartridge in place within an automated streaking apparatus).
Of course, it must be appreciated that the use of such description, and the
use of the abovementioned spatial relationships, to define the present
invention, is not to be seen as a limitation and certainly is not to be seen as a
limitation only to the in-use environment, unless this has been clearly stated
to be the intention.

Summary of the Invention

The present invention provides a cartridge for holding and dispensing
streaking applicators for an automated streaking apparatus having a
cartridge holder, the cartridge including:
~  a case with a rectangular cross-section, the case having four side
walls, a bottom wall and a top wall, the top wall being at a
dispensing end of the case, the case also having a longitudinal
axis and an elongate slot arranged longitudinally along one side
wall, generally parallel to the longitudinal axis, the dispensing end
including an applicator dispensing position where one applicator
can be at least partially accessible from outside the case;
~ an applicator support member constrained within the case for
longitudinal movement therein and being able to carry a stack of
applicators;
the elongate slot being capable of operatively receiving a biasing member

when the cartridge is in the cartridge holder to urge the support member
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towards the dispensing end and an applicator into the dispensing position;
and

the dispensing end including in the top wall both an applicator gripping
opening and an applicator-dispensing opening, the gripping opening being
sized to reveal, in use, at least a mounting portion of an applicator in the
dispensing position, the dispensing opening and the gripping opening being
sized to permit, in use, an applicator gripped through the gripping opening to
be slid sideways from the stack of applicators out of the cartridge through the
dispensing opening.

The present invention also provides a loaded cartridge for holding and
dispensing streaking applicators for an automated streaking apparatus
having a cartridge holder, the loaded cartridge including:
~ acase with a rectangular cross-section, the case having four side
walls, a bottom wall and a top wall, the top wall being at a
dispensing end of the case, the case also having a longitudinal
axis and an elongate slot arranged longitudinally along one side
wall, , the dispensing end including an applicator dispensing
position where one applicator is at least partially accessible from
outside the case;
~  an applicator support member carrying a stack of applicators, the
support member being constrained within the case for longitudinal
movement therein,;
the elongate slot being capable of operatively receiving a biasing member
when the cartridge is in the cartridge holder to urge the support member
towards the dispensing end and an applicator into the dispensing position;
and
the dispensing end including in the top wall both an applicator gripping
opening and an applicator-dispensing opening, the gripping opening being
sized to reveal, in use, at least a mounting portion of an applicator in the
dispensing position, the dispensing opening and the gripping opening being
sized to permit, in use, an applicator gripped through the gripping opening to
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be slid sideways from the stack of applicators out of the cartridge through
the dispensing opening.

The present invention also provides a system for the connection of a loaded
cartridge to a cartridge holder of an automated streaking apparatus, the
cartridge being for the holding and dispensing of streaking applicators, the
system including:
~  acartridge holder having a biasing member; and
~  aloaded cartridge having a case with a rectangular cross-section,
the case having four side walls, a bottom wall and a top wall, the
top wall being at a dispensing end of the case, the case also
having, a longitudinal axis and an elongate slot arranged
longitudinally along one side wall, the dispensing end including an
applicator dispensing position where one applicator can be at least
partially accessible from outside the case, the cartridge also
including an applicator support member carrying a stack of
applicators, the support member being constrained within the case
for longitudinal movement therein;
the elongate slot being capable of operatively receiving the biasing member
when the cartridge is in the cartridge holder to urge the support member
towards the dispensing end and an applicator into the dispensing position;
and
the dispensing end including in the top wall both an applicator gripping
opening and an applicator-dispensing opening, the gripping opening being
sized to reveal, in use, at least a mounting portion of an applicator in the
dispensing position, the dispensing opening and the gripping opening being
sized to permit, in use, an applicator gripped through the gripping opening to
be slid sideways from the stack of applicators out of the cartridge through the

dispensing opening.




12 Jun 2013

2008204727

-5b-

As evident from the above, the cartridge of the present invention is suitable

for use with a cartridge holder of an automated streaking apparatus, and the
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primary functions of the cartridge are the holding and dispensing of streaking

applicators for use with that apparatus. The automated streaking apparatus is

ideally of the type generally described in the present applicant’s international
patent application filed on 11 January 2008 titled “Method and Apparatus for

Inoculating and Streaking a Medium in a Plate”, claiming priority from Australian

provisional patent application 2007900146, the full content of which is hereby

incorporated by reference. For present purposes, that streaking apparatus
generally includes:

(@) aplate supply capable of storing raw plates in an inverted orientation;

(b)  a plate transfer feed mechanism capable of obtaining an inverted raw
plate from the plate supply, removing the lid from the raw plate, and
transferring the orientated and de-lidded raw plate to a plate work
position in an inoculating and streaking station;

(c) an inoculating device capable of dispensing inoculum on the surface of
the medium in the positioned plate;

(d) a streaking device capable of obtaining a streaking applicator from a
streaking applicator supply and then moving the streaking applicator
such that its line of spaced apart contact surfaces contacts the surface of
the medium in the positioned plate, prior to rotation of the positioned
plate for streaking;

(e) a plate store capable of storing processed plates in an inverted
orientation; and

(f) a plate transfer store mechanism capable of retrieving a processed plate
from the plate work position, re-orientating and re-lidding the processed

plate, and transferring the processed plate to the plate store.

In one form of the present invention (although not the only form thereof), the
cartridge is intended to be suitable for use as the streaking applicator supply for
the above described automated streaking apparatus.

Furthermore, the streaking applicators described as being suitable for use with

the above described automated streaking apparatus, namely the streaking
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applicators generally described in the abovementioned international patent
publication WO2005/071055 (Medvet Science Pty Ltd) titled “Microbial
Streaking Device” (licensed to the present applicant), the full content of which is
also herein incorporated by reference, are envisaged to be the principal type of
streaking applicator (although not the only type of streaking applicator) that the
cartridge of the present invention is preferably configured to receive, hold and
dispense. In this respect, these streaking applicators can be said to have a
generally flat rectangular form, albeit with two major inclined portions that
together form a very shallow inverted v-shaped body. An upper portion of the
body provides a mounting portion and a lower portion of the body provides the
line of spaced apart contact surfaces and a resilient and flexible support

member.

Before turning to a general description of the various preferred elements of the
cartridge itself, it is useful to generally describe the preferred form of cartridge
holder that forms a part of the streaking apparatus and that thus forms a part of
the inventive system for the connection of a loaded cartridge to a cartridge
holder of an automated streaking apparatus. In this respect, the streaking
apparatus may include multiple cartridge holders in order to be able to hold
multiple cartridges and thus store, ready for dispensing, a very large number of
streaking applicators, in a manner such that the streaking device mentioned
above is able to selectively access any one of the cartridges to obtain a

streaking applicator.

Preferably, each cartridge holder includes a housing configured and sized so as
to receive a cartridge within its interior, ideally to slidably receive the cartridge in
a close fit therein. The housing preferably includes either therewithin or as a
part thereof, the biasing member mentioned above that operatively interacts
with the elongate slot of the casing and the applicator support member. The
housing also preferably includes a cartridge lock that releasably engages with
the cartridge when in the cartridge holder to secure the cartridge in place. With

regard to the reference to “operative” interaction, it will be appreciated that the
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use of this word merely indicates that interaction by an element with another
element is to be such that either or both elements (as required) are then able to
perform their required functions. The same applies for a reference to the terms

“operatively receiving” or “operatively accessing” or the like.

The housing is preferably configured and oriented such that, when the cartridge
is received therein, the applicator dispensing position of the cartridge can be
operatively accessed by the streaking device of the streaking apparatus. In this
respect, the housing need not be a fully enclosed housing, in that it includes
complete side walls or the like. Indeed, in one form, it is envisaged that the
housing will be generally provided by a suitable upright frame made up of four
corner posts defining therewithin the cartridge receiving interior.

Turning now to a general description of the cartridge of the present invention, as
mentioned above the cartridge includes a case with a dispensing end, a
longitudinal axis and an elongate slot generally parallel to the elongate slot, the
dispensing end of the case including the applicator dispensing position where
one applicator (and preferably at least the mounting portion of one applicator) is
operatively accessible from outside the case. The cartridge also includes the
applicator support member that is constrained within the case for longitudinal
movement therein and is able to carry a stack of applicators. Then, the
elongate slot is capable of operatively receiving the biasing member of the
cartridge holder when the cartridge is in the cartridge holder to urge the support
member towards the dispensing end and an applicator into the dispensing

position.

The case is preferably generally cylindrical with a rectangular cross-section,
thereby having four side walls, a bottom wall (in the preferred form, being that
wall at the end of the case opposite to the dispensing end), and a top wall (in
this form, being the wall at the dispensing end). This preferred orientation
illustrates that the cartridge is ideally elongate and is used in a generally upright

orientation. Preferably the top wall only partially covers the dispensing end,
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there being at least one opening in the top wall to provide the streaking device
with gripping access to an applicator in the applicator dispensing position, and
at least one other opening through which the applicator may pass to be

removed from the cartridge by the streaking device.

In this form, the top wall thus includes an upper applicator-gripping opening and
a side applicator-dispensing opening, the gripping opening being sized to reveal
the mounting portion of an applicator in the dispensing position, and the
dispensing opening being sized to permit that applicator to be slid sideways
from the stack of applicators from under the top wall out of the cartridge.
Preferably the top wall is configured to conform to the shape of an applicator
such that the uppermost applicator in the stack (being the applicator in the
dispensing position) neatly abuts against the underside of the top wall due to
the urging of the biasing member mentioned above, in which position the
mounting portion of that applicator is accessible through the gripping opening
and the applicator itself is removable via the dispensing opening.

Thus, the applicator support member that is constrained within the case for
longitudinal movement therein is also preferably rectangular in cross-section
and is sized for sliding movement within the case. In this form, the support
member preferably includes ratchet-type resiliently biased engaging members
on two of the opposed sides thereof, capable of engaging with a series of
corresponding abutments along opposed interior surfaces of two of the side
walls of the case, in a manner that only permits one way movement of the
support member (in response to the urging towards the dispensing end by the

biasing member of the cartridge holder) towards the dispensing end of the case.

In relation to this urging of the support member towards the dispensing end by
the biasing member, the biasing member is preferably a biased abutment
configured at least partially within the housing of the cartridge holder, the

abutment being sized and located so as to fit within, and be received by, the
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elongate slot of the cartridge. In a preferred form, the biasing is provided by a
spring, such as by a torsion spring.

The elongate slot is preferably arranged longitudinally along one of the side
walls of the case, extending into the bottom wall of the case to allow inserting
access of the abutment into the slot from below when the cartridge is slid into
the housing.

Thus, when a loaded cartridge, loaded with a stack of applicators supported
within the case upon the support member, is slid into the housing, the abutment
enters the slot and engages with the underside of the support member. The
biasing of the abutment is then such as to continuously urge the support
member towards the dispensing end of the case so that the uppermost
applicator in the stack is always urged into, and held in, the dispensing position.

Indeed, it will thus be apparent that the removal (or dispensing) of this
uppermost applicator (in the manner described above) will then result in the
next applicator (now being the uppermost applicator) in the stack again being
urged by the biasing member into the dispensing position. This can then
continue until the last applicator in the stack is dispensed and the cartridge is
empty.

Upon emptying of the cartridge, it may be removed from the automated
streaking apparatus and either disposed of for replacement by a new cartridge,
returned to a supplier for re-charging, or re-filled by the user with a new stack of
applicators. With this in mind, the case of the cartridge may be formed such
that one of the four walls is detachably removable to provide easy access to the
interior thereof such that the cartridge can be re-loaded. In this form, the
removable wall would preferably be the side wall opposite the elongate slot.
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Brief Description of the Drawings

Having briefly described the general concepts involved with the present
invention, a preferred embodiment will now be described that is in accordance
with the present invention. However, it is to be understood that the following
description is not to limit the generality of the above description.

In the drawings:

Figure 1 is a perspective view from one side and from above of a cartridge in
accordance with a preferred embodiment of the present invention;

Figures 2a and 2b are perspective views from two other sides (and from below)
of the cartridge of Figure 1;

Figure 3a is a schematic side view of the cartridge of Figure 1, showing the
interior and a streaking applicator support member, and Figure 3b is the same

view together with some loaded streaking applicators;

Figures 4a and 4b are perspective views of a cartridge holder, in different
stages of operation, for use with the cartridge of Figure 1 (but not showing the
cartridge);

Figure 5 is a schematic side view, in perspective, of a streaking device
removing a streaking applicator from the cartridge of Figure 1 loaded with

streaking applicators and within a cartridge holder; and

Figure 6 is a perspective view of a series of cartridge holders in an automated
streaking apparatus, two of the cartridge holders having the cartridge of Figure
1 therein.
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Description of a Preferred Embodiment

lllustrated in Figures 1, 2a and 2b is a cartridge 10 for holding and dispensing
streaking applicators (not shown in those figures, but identified in Figure 3b by
reference numeral 12) for an automated streaking apparatus (not shown)
having a cartridge holder 28 (described later in relation to Figures 4a, 4b, 5 and
6). With further reference to Figure 3b, the preferred type of streaking
applicator 12 has a generally flat rectangular form, with two major inclined
portions that together form a very shallow inverted v-shaped body. An upper
portion of the body provides a mounting portion 12a and a lower portion 12b of
the body provides the line of space apart contact surfaces towards the bottom

of a resilient and flexible support member.

Returning to a description of Figures 1, 2a and 2b, in this embodiment the
cartridge 10 includes a case 14 with a dispensing end A and a lower end B.
The case 14 has a longitudinal axis Y and an elongate slot 15 therealong that is
generally parallel to the longitudinal axis Y. The case 14 is generally cylindrical
with a rectangular cross-section, thereby having four side walls (14a, 14b, 14c
and 14d), a bottom wall 14e at the lower end B of the case 14, and a top wall
14f. This preferred orientation illustrates that the cartridge 10 is ideally
elongate and is used in a generally upright orientation. In this respect, although
the case 14 illustrated herein is shown as being cylindrical with a rectangular
cross-section, other shapes of case are envisaged.

As shown in Figure 1, the top wall 14f only partially covers the dispensing end
A, there being one opening in the top wall 14f to provide a streaking device
(identified in Figure 5 by reference numeral 60) with gripping access to an
applicator 12 in an applicator dispensing position, and at least one other
opening through which the applicator 12 may pass to be removed from the
cartridge 10 by the streaking device 60. The top wall 14f thus includes an upper
applicator-gripping opening 16 and a side applicator-dispensing opening 18, the

gripping opening 16 being sized to reveal the mounting portion 12a of an
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applicator 12 in the dispensing position, and the dispensing opening 18 being
sized to permit that applicator 12 to be slid sideways from a stack of applicators
12 from under the top wall 14f (the position occupied by the applicator marked
as X in Figure 3b) out of the cartridge 10.

As can be seen, at least the underside of the top wall 14f is configured to
conform to the shape of an applicator 12 such that the uppermost applicator X
in the stack (being the applicator in the dispensing position) neatly abuts against
the underside of the top wall 14f, as will be explained below, in which position
the mounting portion 12a of that applicator X is accessible through the gripping
opening 16 and the applicator X itself is removable via the dispensing opening
18. Thus, the uppermost applicator X in the stack of applicators is said to be
operatively accessible from outside the case 14 of the cartridge 10.

The cartridge 10 also includes an applicator support member 20 that is
constrained within the case 14 for longitudinal movement therein in the direction
of arrow Z (shown in Figure 3a) and is able to carry the stack of applicators.
The support member 20 is also rectangular in cross-section and is sized for
sliding movement within the case 14. The support member 20 is shown having
ratchet-type resiliently biased engaging members 22 on two of the opposed
sides 24 thereof (only one being visible in Figures 3a and 3b), capable of
engaging with a series of corresponding abutments 26 along opposed interior
surfaces 28 (only one being visible in Figures 3a and 3b) of two of the side walls
(14b, 14d) of the case 14, in a manner that only permits one way movement of

the support member 20 towards the dispensing end A of the case 14.

The elongate slot 15 is capable of operatively receiving a biasing member 30
when the cartridge 10 is in a cartridge holder 28 (shown in Figures 4a, 4b, 5 and
6) to urge the support member 20 towards the dispensing end A, forcing the
uppermost applicator X against the underside of the top wall 14f and into the

dispensing position.
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The biasing member 30 is a biased abutment 32 configured at least partially
within the housing 34 of the cartridge holder 28, the abutment 32 being sized
and located so as to fit within, and be received by, the elongate slot 15 of the
cartridge 10. The biasing for the biased abutment 32 is provided by a spring,
such as by a torsion spring 36 arranged to urge the biasing member 30
upwards along a guide-rail 38. Figure 4a shows the biasing member 30 in its
lowermost position (which is the position it would take if a fully loaded cartridge
10 where located within the cartridge holder 28), whereas Figure 4b shows the
biasing member 30 in a position part way towards the dispensing end A of a
cartridge 10 that would be within the cartridge holder 28, when half of the

applicators 12 therein had been dispensed.

The elongate slot 15 is shown arranged longitudinally along one of the side
walls 14b of the case 14, extending into the bottom wall 14e of the case 14 at its
lower end B to allow inserting access of the abutment 32 into the slot 15 from
below when the cartridge 10 is slid into the housing 28.

The cartridge holder 28 would normally form a part of the streaking apparatus
generally described above, and forms a part of the overall system for the
connection of a loaded cartridge 10 to a cartridge holder of an automated
streaking apparatus. Indeed, Figure 6 illustrates a part of such a streaking
apparatus that includes multiple cartridge holders 28 (some of which, such as
cartridge holders 28a, are shown without of a cartridge 10 therein) in order to be
able to hold multiple cartridges 10 (as seen in cartridge holders 28b) and thus
store, ready for dispensing, a very large number of streaking applicators 12, in a
manner such that the streaking device 60 mentioned above is able to selectively
access any one of the cartridges 10 to obtain a streaking applicator 12
therefrom, such as is shown in the schematic representation of Figure 5.

Each cartridge holder 28 includes a housing 34 configured and sized so as to
receive a cartridge 10 within its interior, ideally to slidably receive the cartridge

10 in a close fit therein. The housing 34 is thus shown including therewithin, the
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biasing member 30 mentioned above that operatively interacts with the elongate
slot 15 of the casing 14 and the applicator support member 20.

The housing 34 also includes a cartridge lock 40 that releasably engages with
the cartridge 10 when in the cartridge holder 28 to secure the cartridge 10 in
place. Also, the biasing member 30 includes a spring 31 to assist the release
of the cartridge 10 when the cartridge lock 40 is released.

Each housing 34 is shown configured and oriented such that, when a cartridge
10 is housed therein, the applicator dispensing position of the cartridge 10
(which is at the upper, dispensing end A of the cartridge 10) can be operatively
accessed by the streaking device 60 of the streaking apparatus. In this respect,
the housing need not be a fully enclosed housing, in that it includes complete
side walls or the like, although as is evident in Figure 5, side walls 62 can be
incorporated.

Therefore, in use (and with reference to all of the figures), when a loaded
cartridge 10, loaded with a stack of applicators 12 supported within the case 14
upon the support member 20, is slid into the housing 34, the abutment 32
enters the slot 15 and engages with the underside of the support member 20.
The biasing of the abutment 32 is then such as to continuously urge the support
member 20 towards the dispensing end A of the case 14 so that the uppermost
applicator X in the stack is always urged into, and held in, the dispensing

position.

The removal (or dispensing) of this uppermost applicator X (in the manner
described above) by a streaking device 60 will then result in the next applicator
(now becoming the uppermost applicator) in the stack again being urged by the
biasing member 30 into the dispensing position. This can then continue until

the last applicator 12 in the stack is dispensed and the cartridge 10 is empty.
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Upon emptying of the cartridge 10, it may be removed from the automated
streaking apparatus and either disposed of, or returned to a supplier for
recharging. Alternatively, it may be re-filed on-site with a new stack of
applicators 12.  With this in mind, the case 14 of the cartridge 10 in this
embodiment is formed such that one of the four walls is detachably removable
to provide easy access to the interior thereof such that the cartridge 10 can be
re-loaded if required. In Figures 3a and 3b the removable wall is the side wall
14d opposite the side wall 14b that includes the elongate slot 15.

In conclusion, it must be appreciated that there may be other variations and
modifications to the configurations described herein which are also within the

scope of the present invention.
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The claims defining the invention are as follows:

1. A cartridge for holding and dispensing streaking applicators for an
automated streaking apparatus having a cartridge holder, the cartridge

5 including:
~ a case with a rectangular cross-section, the case having four
side walls, a bottom wall and a top wall, the top wall being at a
dispensing end of the case, the case also having a longitudinal

2008204727 01 Aug 2013

axis and an elongate slot arranged longitudinally along one side
10 wall, the dispensing end including an applicator dispensing
position where one applicator can be at least partially
accessible from outside the case;
~ an applicator support member constrained within the case for
longitudinal movement therein and being able to carry a stack
15 of applicators;
the elongate slot being capable of operatively receiving a biasing
member when the cartridge is in the cartridge holder to urge the
support member towards the dispensing end and an applicator into the
dispensing position; and
20 the dispensing end including in the top wall both an applicator gripping
opening and an applicator-dispensing opening, the gripping opening
being sized to reveal, in use, at least a mounting portion of an
applicator in the dispensing position, the dispensing opening and the
gripping opening being sized to permit, in use, an applicator gripped
25 through the gripping opening to be slid sideways from the stack of
applicators out of the cartridge through the dispensing opening.

2. A cartridge according to claim 1, wherein the top wall is configured to
conform to the shape of an applicator such that, in use, an uppermost

30 applicator in the stack (being the applicator in the dispensing position)
abuts against the underside of the top wall due to the urging of the

biasing member, in which position the mounting portion of that
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applicator is accessible through the gripping opening and that

applicator is removable via the dispensing opening.

A cartridge according to claim 1 or claim 2, wherein the applicator
support member is rectangular in cross-section and is sized for sliding
movement within the case.

A cartridge according to claim 3, when appended via claim 2, wherein
the support member includes ratchet-type resiliently biased engaging
members on two opposed sides thereof, capable of engaging with a
series of corresponding abutments along opposed interior surfaces of
two of the side walls of the case.

A cartridge according to claim 4, wherein the engagement of the
abutments with the engaging members only permits one way
movement of the support member, in response to the urging towards
the dispensing end by the biasing member of the cartridge holder,

towards the dispensing end of the case.

A cartridge according to any one of claims 1 to 5, wherein the biasing
member is a biased abutment configured at least partially within the
cartridge holder, the abutment being sized and located so as to, in
use, fit within, and be received by, the elongate slot of the cartridge.

A cartridge according to any one of claims 1 to 6, wherein the slot is
arranged longitudinally along one of the side walls of the case, and
extends into the bottom wall of the case to allow, in use, access
therein of the biasing member from below when the cartridge is slid

into the cartridge holder.

A cartridge according to claim 1 substantially as herein described in

relation to the accompanying drawings.
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A loaded cartridge for holding and dispensing streaking applicators for

an automated streaking apparatus having a cartridge holder, the
loaded cartridge including:
~ a case with a rectangular cross-section, the case having four
side walls, a bottom wall and a top wall, the top wall being at a
dispensing end of the case, the case also having a longitudinal
axis and an elongate slot arranged longitudinally along one side
wall, the dispensing end including an applicator dispensing
position where one applicator is at least partially accessible
from outside the case;
~ an applicator support member constrained within the case for

longitudinal movement therein and being able to carry a stack
of applicators;

the elongate slot being capable of operatively receiving a biasing

member when the loaded cartridge is in the cartridge holder to urge

the support member towards the dispensing end and an applicator into

the dispensing position; and

the dispensing end including a top wall both an applicator gripping

opening and applicator-dispensing opening, the gripping opening

being sized to reveal, in use, at least a mounting portion of an

applicator in the dispensing position, the dispensing opening and the

gripping' opening being sized to permit, in use, an applicator gripped

through the gripping opening to be slid sideways from the stack of

applicators out of the cartridge through the dispensing opening.

A loaded cartridge according to claim 9, wherein the top wall is
configured to conform to the shape of an applicator such that an
uppermost applicator in the stack (being the applicator in the
dispensing position) abuts against the underside of the top wall due to,

in use, the urging of the biasing member, in which position the
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mounting portion of that applicator is accessible through the gripping

opening and that applicator is removable via the dispensing opening.

A loaded cartridge according to claim 9 or claim 10, wherein the
applicator support member is rectangular in cross-section and is sized

for sliding movement within the case.

A loaded cartridge according to claim 11 wherein the support member
includes ratchet-type resiliently biased engaging members on two
opposed sides thereof, capable of engaging with a series of
corresponding abutments along opposed interior surfaces of two of the

side walls of the case.

A loaded cartridge according to claim 12, wherein the engagement of
the abutments with the engaging members only permits one way
movement of the support member, in response to the urging towards
the dispensing end by the biasing member of the cartridge holder,
towards the dispensing end of the case.

A loaded cartridge according to any one of claims 9 to 13, wherein the
biasing member is a biased abutment configured at least partially
within the cartridge holder, the abutment being sized and located so
as to, in use, fit within, and be received by, the elongate slot of the
cartridge.

A loaded cartridge according to any one of claims 9 to 14 wherein the
slot is arranged longitudinally along one of the side walls of the case,
and extends into the bottom wall of the case to allow, in use, access
therein of the biasing member from below when the cartridge is slid

into the cartridge holder.
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16. A loaded cartridge according to claim 9 substantially as herein
described in relation to the accompanying drawings.

17. A system for the connection of a loaded cartridge to a cartridge holder
5 of an automated streaking apparatus, the loaded cartridge being for
the holding and dispensing of streaking applicators, the system

including:

~ a cartridge holder having a biasing member; and

2008204727 01 Aug 2013

~ a loaded cartridge having a case with a rectangular cross-
10 section, the case having four side walls, a bottom wall and a top
wall, the top wall being at a dispensing end of the case, the
case also having, a longitudinal axis and an elongate slot
arranged longitudinally along one side wall, the dispensing end
including an applicator dispensing position where one
15 applicator can be at least partially accessible from outside the
case, the cartridge also including an applicator support member
carrying a stack of applicators, the support member being
constrained within the case for longitudinal movement therein;
the elongate slot being capable of operatively receiving the biasing
20 member when the cartridge is in the cartridge holder to urge the
support member towards the dispensing end and an applicator into the
dispensing position; and
the dispensing end including in the top wall both an applicator gripping
opening and an applicator-dispensing opening, the gripping opening
25 being sized to reveal, in use, at least a mounting portion of an
applicator in the dispensing position, the dispensing opening and the
gripping opening being sized to permit, in use, an applicator gripped
through the gripping opening to be slid sideways from the stack of
applicators out of the cartridge through the dispensing opening.
30
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A system according to claim 17, wherein the cartridge holder includes
a housing configured and sized so as to receive a cartridge within its
interior, to slidably receive the cartridge in a close fit therein.

A system according to claim 18, wherein the housing includes either
therewithin or as a part thereof, the biasing member.

A system according to any one of claims 17 to 19, wherein the housing
also includes a cartridge lock that releasably engages with the
cartridge when in the cartridge holder to secure the cartridge in place.

A system according to claim 18, wherein the cartridge housing is
configured and oriented such that, when the cartridge is housed
therein, the applicator dispensing position of the cartridge can be

accessed by a streaking device of the streaking apparatus.

A system according to claim 18, wherein the housing is provided by an
upright frame made up of four corner posts defining therewithin the

cartridge receiving interior.

A system according to claim 17 substantially as herein described in

relation to the accompanying drawings.

A system for the connection of a loaded cartridge to a cartridge holder
of an automated streaking apparatus, the loaded cartridge being for
the holding and dispensing of streaking applicators, the system
including:

~ a cartridge holder having a biasing member; and

~ aloaded cartridge in accordance with any one of claims 9 to 16.
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