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elongate container having an opening at one end, and a swab
that is insertable into the container through said opening,
wherein: the swab comprises an absorbent collector, for ac-
quiring a fluid sample in use; and the internal cross-sectional
area of the container becomes smaller in a direction away
from the opening, the internal cross-sectional area becoming
sufficiently small so as to cause the absorbent collector to be
radially compressed as the swab is inserted into the container
in use, thereby causing the absorbent collector to release at
least some of the fluid sample held therein. The swab may

30

further comprise a shaft, the absorbent collector being at or

near a distal end of the shaft, and a closure being at or near a
proximal end of the shaft, the closure being adapted to en-
gage with the container and to close the opening of the con-
tainer with the absorbent collector inside the container. The
closure may further comprise an outlet through which fluid
within the container can be dispensed in use, subsequent to
the closure having been engaged with the container.
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FLUID COLLECTION DEVICE

Field of the Invention

The present invention relates to a fluid collection device, suitable for use in
collecting fluids for subsequent analysis or testing. It is particularly applicable, but
by no means limited, to the collection of bodily fluids such as oral fluids (e.g. saliva

or mucosal excretions), blood or urine.

Background to the Invention

Typical devices for collecting bodily fluids or such like consist of an absorbent (e.g.
sponge) collector head mounted at the end of a shaft. Together, the collector
head and the shaft may be referred to as a swab. In use, a user holds the end of
the shaft distal from the collector head, e.g. between thumb and forefinger, and
manipulates the absorbent collector head to gather a sample of the fluid that is to
be analysed or tested (e.g. for DNA analysis, or to test for the presence of certain

substances within the fluid, etc.).

Once the sample has been obtained, the swab is typically inserted into a
centrifuge tube, the tube is closed, and it is then sent to a test facility (e.g. a lab)
for analysis. In the test facility, the centrifuge tube is placed in a centrifuge
machine and subjected to a centrifugation process, to cause the fluid to be
extracted from the absorbent head of the swab. Once this has been done, a
quantity of the extracted fluid is obtained (e.g. using a pipette) and subjected to the

test or analysis process for which the sample was initially obtained.

It will be appreciated that the above process is potentially time consuming, in
particular due to the centrifugation step. Moreover, in certain circumstances (e.qg.
‘out in the field”) a centrifuge machine may not be available. There is therefore a
desire to be able to extract the fluid from the absorbent head of a swab in a more

efficient manner, without the need for a centrifugation step.

There is also a desire to reduce the likelihood of contamination of the sample
during handling, between the time of initially obtaining the sample, and the point of

providing a quantity of the sample for the test or analysis process.
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Summary of the Invention

According to a first aspect of the present invention there is provided a fluid
collection device comprising an elongate container having an opening at one end,
and a swab that is insertable into the container through said opening, wherein: the
swab comprises an absorbent collector, for acquiring a fluid sample in use; and
the internal cross-sectional area of the container becomes smaller in a direction
away from the opening, the internal cross-sectional area becoming sufficiently
small so as to cause the absorbent collector to be radially compressed as the
swab is inserted into the container in use, thereby causing the absorbent collector

to release at least some of the fluid sample held therein.

Thus, with such a device, a fluid sample gathered by the absorbent collector may
be released from the absorbent collector in a simple and efficient manner in the

container, without the need for centrifugation.

In certain embodiments the length of the swab and the length of the container are
such that the absorbent collector reaches a maximum degree of radial
compression at or near the far end of the container from the opening.
Advantageously, this results in the fluid from the absorbent collector being
released above the compressed absorbent collector within the container, thereby
minimising the likelihood of the fluid being trapped within the container by the

compressed absorbent collector.

In certain embodiments the internal cross-sectional area of the container
decreases smoothly along its length. This reduces the likelihood of the absorbent
collector being damaged during the insertion and compression process. For

example, the container may taper along its length.

In certain embodiments the swab comprises a shaft, the absorbent collector is at
or near a distal end of the shaft, and the swab further comprises a closure at or
near a proximal end of the shaft, the closure being adapted to engage with the
container and to close the opening of the container with the absorbent collector

inside the container. The provision of such a closure enables the fluid sample to
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be sealed within the container, thereby reducing the likelihood of contamination of
the sample, or the loss of any of the sample, or the risk of any potentially-
hazardous (e.g. infectious) constituents within the sample being passed on to

others.

In certain embodiments, the closure comprises friction-fit means (for example a
plurality of radially-disposed gripping fins) by which the shaft is attached. Such
friction-fit means facilitate assembly of the fluid collection device. However, other
means for attaching the closure to the shaft are also possible, such as using
adhesive or a threaded fastening arrangement, as those skilled in the art will

appreciate.

In certain embodiments the opening of the container is provided with a screw
thread, and the closure is provided with a complementary screw thread. However,
other means for engaging the closure with the container are also possible, as

those skilled in the art will appreciate.

In certain embodiments the internal cross-sectional area of the container
decreases along its length in such a manner that, in use, the absorbent collector is
further radially compressed as the closure is engaged with the container. Thus,
the act of effecting the engagement of the closure with the container (e.g. by
screwing the closure to the container) causes further fluid to be squeezed out of
the absorbent collector. With a screw-threaded closure arrangement, this also
affords a mechanical advantage, making it easier to further compress the

absorbent collector.

In certain embodiments the closure further comprises an outlet through which, in
use, fluid within the container can be dispensed, subsequent to the closure having
been engaged with the container. Such an outlet advantageously enables fluid
released from the absorbent collector to be dispensed without needing to undo the
closure to the container, thereby reducing the likelihood of contamination of the
sample during handling. Also, by not needing to undo the closure in order to
dispense fluid from the container, this prevents reversal of the compressive effect

to which the absorbent collector was subjected during the process of engaging the
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closure with the container. That is to say, this mitigates against the absorbent
collector reabsorbing at least some of the released fluid, which would otherwise be
likely to happen were the closure to be undone and, in so doing, the absorbent
collector moved into a position (towards the opening of the container) at which its
degree of radial compression would be less and its absorbency would

consequently be greater.

For example, the closure may further comprise a spout in which the outlet is
formed. In certain embodiments, such a spout enables the device to function as a
dropper, for dispensing the fluid released from the absorbent collector in a drop-
by-drop manner. In the case of such a dropper, the size (e.g. diameter) of the
outlet determines the quantity of fluid that is dispensed in each drop (for a given

viscosity of liquid).

In certain embodiments, the closure further comprises means for reversibly closing
and opening the outlet, thereby reducing the likelihood of contamination of the
sample during handling and ensuring that the container does not leak (e.g. during

transit).

In a presently-preferred embodiment, the means for reversibly closing and opening
the outlet comprises a removable cap that is attached to the rest of the closure by
a flexible tether. Such a tether prevents the cap from being lost when it is
detached from the outlet. The cap may have a protruding lip, thereby facilitating
removal of the cap from the outlet. Further the cap may comprise plug means
configured to engage within the outlet, to enhance the sealing of the outlet. The
cap and/or closure may also comprise detent means for securing the cap in place

when it closes the outlet.

The closure, including the cap and the flexible tether, may be formed as a unitary

construction, for example by injection moulding a plastics material.

In certain embodiments the container is formed of a squeezable material (for
example a plastics material, for example by injection moulding) to enable the user

to apply squeezing pressure to the collection tube when dispensing the fluid
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released from the absorbent collector. Such squeezable material is particularly
beneficial if the closure is provided with a spout so as to enable the device to
function as a dropper. Further, the thickness of the wall of the container may be
greater around the far end of the container from the opening (thereby enhancing
the ability of the container in that region to compress the absorbent collector), and
thinner elsewhere (thereby providing a region that is easier for the user to

squeeze).

According to a second aspect of the invention there is provided a fluid collection
device comprising an elongate container having an opening at one end, and a
swab that is insertable into the container through said opening, wherein: the swab
comprises a shaft, an absorbent collector at or near a distal end of the shaft for
acquiring a fluid sample in use, and a closure at or near a proximal end of the
shaft; the container incorporates means for compressing the absorbent collector
as the swab is inserted into the container in use, thereby causing the absorbent
collector to release at least some of the fluid sample held therein; the closure is
adapted to engage with the container and to close the opening of the container,
with the absorbent collector being inside the container in a compressed state; and
the closure further comprises an outlet through which, in use, fluid within the
container can be dispensed, subsequent to the closure having been engaged with
the container. Optional further features, which may be possessed by
embodiments of this device, are as discussed above in relation to the first aspect

of the invention.

The means for compressing the absorbent collector may comprise a surface within
the container against which the absorbent collector compresses. Such a surface
may be, for example, an internal side surface of the container (e.g. having a
tapered geometry, so as to provide radial compression of the absorbent collector),
or may be a surface against which the absorbent collector compresses in an axial

or “head-on” manner.

In relation to both the above aspects of the invention, in certain embodiments the

fluid collection device is for the collection of bodily fluids such as oral fluids, blood
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or urine. However, applications in many other areas of industry or research are

also possible.

According to a third aspect of the invention there is provided a method of collecting
and subsequently dispensing a fluid sample, the method comprising: using a fluid
collection device in accordance with the first or second aspects of the invention to
acquire a fluid sample; extracting fluid from the absorbent collector by inserting the

swab into the container; and dispensing a quantity of the fluid from the container.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example only, and
with reference to the drawings in which:

Figure 1 illustrates (i) a swab part having an absorbent collector head at one end
and a closure assembly at the other end, the closure assembly comprising a
threaded (screw-on) closure part and a dropper spout with a removable (push-off)
cap; (ii) a tapered collection tube having a threaded opening; and (iii) an optional
container of buffer fluid;

Figures 2a to 2f illustrate the apparatus of Figure 1 as in use for the collection and
subsequent dispensing of a sample of bodily fluid, wherein

Figure 2a illustrates the swab part as in use for the collection of a sample of bodily
fluid,

Figure 2b illustrates the swab part being inserted into the collection tube,

Figure 2c illustrates the addition of buffer fluid into the collection tube containing
the swab part,

Figure 2d illustrates the threaded (screw-on) closure of the swab part having being
screwed onto the threaded opening of the collection tube,

Figure 2e illustrates a user in the process of pushing-off the removable cap from
the closure, to open the dropper spout, and

Figure 2f illustrates the apparatus of Figure 2e having been inverted by the user,
with the cap having been removed from the closure, and the user applying gentle
squeezing pressure to the collection tube to cause some drops of its contents to
be dispensed;

Figure 3 shows an example set of user instructions for the apparatus of Figure 1;
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Figure 4a is an exploded schematic diagram of the components of the swab part
and the collection tube of Figure 1;

Figure 4b illustrates the components of Figure 4a rejoined, with the closure of the
swab part having being screwed onto the threaded opening of the collection tube;
Figure 5 illustrates (i) the closure of Figure 1 with the dropper spout in a closed
configuration; and (ii) the closure of Figure 1 with the dropper spout in an open
configuration (as manufactured);

Figure 6 illustrates (i) an alternative closure with the dropper spout in a closed
configuration; and (ii) said alternative closure with the dropper spout in an open
configuration (as manufactured);

Figure 7a illustrates a side view of the closure of Figure 1 with the dropper spout in
a closed configuration;

Figure 7b illustrates the closure of Figure 7a, with the dropper spout in the process
of being opened;

Figures 8a and 8b are perspective illustrations of the closure of Figure 1;

Figure 8c is a cross-sectional view of the closure of Figure 1, with the dropper
spout in the closed configuration;

Figure 8d illustrates the underside of the closure of Figure 1, looking up into the
closure from underneath and thereby showing its internal structure;

Figure 8e is a further illustration of the underside of the closure of Figure 1;

Figure 8f is a cross-sectional view of the closure of Figure 1 with the swab shaft
attached, and illustrating how fluid can pass the end of the swab shaft in use;
Figures 9a and 9b are perspective illustrations of the collection tube of Figure 1;
Figure 10 is a longitudinal cross-sectional view of the collection tube of Figure 1,
with possible dimensions (in millimetres) by way of example only, and showing a
non-uniform thickness of the wall of the collection tube;

Figure 11 is a side view of the closure and collection tube of Figure 1, with the
closure having being screwed onto the collection tube;

Figure 12 illustrates the process by which a maximum available quantity of fluid is
released from the absorbent collector head of Figure 1, upon the collector head
reaching a maximum degree of compression at the bottom of the tapered
collection tube, and an associated flushing effect obtained through the absorbent

head; and
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Figures 13a-13c illustrate a possible alternative arrangement for the attachment of
the swab shaft to the closure, with Figure 13a showing a side view, Figure 13b
showing a side view in cross section, and Figure 13c showing a close-up

perspective cross-sectional view of the attachment arrangement.

In the figures, like elements are indicated by like reference numerals throughout.

Detailed Description of Preferred Embodiments
The present embodiments represent the best ways known to the applicants of
putting the invention into practice. However, they are not the only ways in which

this can be achieved.

In the description which follows (and in the discussion of the drawings above),
embodiments of fluid collection devices are described primarily in relation to the
collection of bodily fluids, and oral fluids in particular. However, the invention is
not limited to such applications, and it should be appreciated that embodiments
may be produced for the collection of fluids in many other areas of industry or
research (such as, but in no way Ilimited to, the fields of biotechnology,
biochemistry, chemistry, food science, beverages, lubricants, petrochemicals,

agrochemicals, marine science, forensic science and investigation, etc.).

Overview
By way of an initial overview, as illustrated in Figure 1(i)-(ii), a fluid collection
device according to an embodiment of the invention comprises a swab part 10 and

an elongate collection tube or container 20.

Figure 1(i) illustrates the swab part 10 having a substantially rigid shaft 14 with an
absorbent collector head 12 at one end. The collector head 12 is made of foam or
sponge, for example, or some other absorbent material that is able to absorb a
fluid and to release the fluid when the material is subsequently compressed. As
illustrated, the collector head 12 is substantially cylindrical in shape, and may also
have a rounded tip (for comfort if used orally). The shaft 14 can be made of any

suitable material. Preferably the shaft 14 is made of a plastics material.
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Attached to the other end of the shaft 14 is a closure assembly 40 comprising a
threaded (screw-on) closure part 16 and a dropper spout 17 with a reversibly-
removable (push on / push or pull off) cap 18. The cap 18 incorporates a
protruding lip 18a with which a user can urge the cap 18 off the dropper spout 17.

The cap 18 is attached to the closure part 16 via a flexible tether 19.

The closure assembly 40, including the closure part 16, the dropper spout 17, the
cap 18 and the flexible tether 19, is preferably formed as a unitary construction

from a plastics material, for example by injection moulding.

The dropper spout 17 comprises a fluid-conveying channel which extends from the
underside of the closure part 16 to an opening (17a, Figure 8a) at the tip of the
dropper spout 17. The opening, which serves as an outlet for fluid held within the
collection tube 20 in use, is uncovered when the cap 18 is removed, thereby
putting the opening into fluid communication with the underside of the closure part
16. As described in greater detail below, the shaft 14 of the swab is attached to
the underside of the closure assembly 40 in such a manner as to permit such fluid

communication.

As illustrated in Figure 1(ii), the collection tube 20 comprises a tapered body
portion 22 and a threaded closure portion 24 proximal to the opening of the tube.
The threaded closure portion 24 of the collection tube 20 is formed so as to
screwably engage in a fluid-tight manner with the threaded closure part 16 of the
closure assembly 40 of the swab part 10, with the shaft 14 and absorbent head 12
of the swab part 10 going inside the body portion 22 of the collection tube 20.

The body 22 of the collection tube 20 is smoothly tapered such that, when the
shaft 14 and absorbent head 12 of the swab part 10 are inserted into the collection
tube 20, the absorbent head 12 is gradually compressed (undergoing radial
compression) as it progresses down the inside of the body 22 of the collection
tube 20. That is to say, the extent of radial compression of the absorbent head 12
increases as the absorbent head 12 progresses down the inside of the tapered
body 22. This process of compression of the absorbent head 12 continues until

the closure part 16 of the closure assembly 40 of the swab part 10 has fully
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engaged with the closure portion 24 of the collection tube 20 (i.e. the closure part

16 and the closure portion 24 are fully screwed together).

Preferably, at the point of full engagement of closure part 16 with closure portion
24, the degree of radial compression of the absorbent head 12 reaches a
maximum level (the term “maximum” being relative to the degree of compression
experienced by the absorbent head 12 during the preceding stages of the
insertion/closure process, and not necessarily the absolute maximum degree of
compression of which the absorbent head 12 is in principle capable). Accordingly,
when the closure part 16 and closure portion 24 are fully engaged, the ability of
the absorbent head 12 to retain liquid reaches a minimum level (again, the term
‘minimum” being relative to the liquid retention ability of the absorbent head 12

during the preceding stages of the insertion/closure process).

Thus, in use, as a consequence of this compression of the absorbent head 12
during the insertion/closure process, a fluid sample that has been collected using
the swab part 10 (i.e. has been absorbed by the absorbent head 12) is released
from (i.e. squeezed out of) the absorbent head 12, whereupon it exists as free
liquid within the body 22 of the collection tube 20.

The internal length and tapering shape of the collection tube 20, and the overall
length of the swab part 10, are such that the absorbent head 12 reaches its state
of maximum compression at the bottom of the inside of the collection tube 20,
thereby causing the fluid that is released from the absorbent head 12 to go above
the compressed absorbent head 12, within the body 22 of the collection tube 20.
In practice, as the absorbent head 12 is pushed down into the collection tube 20,
displaced air pushes up through the absorbent head 12, and the fluid is released
above the compressed absorbent head 12. This process, by which a maximum
available quantity of fluid is released from the compressed absorbent head 12
when the absorbent head 12 reaches its state of maximum compression (at the
bottom of the inside of the collection tube 20, at the point of full engagement of
closure part 16 with closure portion 24), accompanied by a flushing effect due to

the displaced air (or, in some cases, buffer fluid) being forced up through the
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absorbent head 12, is discussed in greater detail below with reference to Figure
12.

As those skilled in the art will appreciate, in order to achieve the above-described
radial compression of the absorbent head 12, an important property of the
collection tube 20 is that its internal cross-sectional area becomes smaller along
the length of the tube body 22 (i.e. in a longitudinal direction, away from the
opening through which the absorbent head 12 is inserted). Preferably the internal
cross-sectional area of the tube 20 reaches a minimum at or near the bottom of
the tube 20. Preferably the internal cross-sectional area of the tube 20 gradually
decreases along the length of the tube, i.e. tapers smoothly, thereby causing the
absorbent head 12 to be gradually squeezed during the insertion and compression
process, and thereby avoiding damage to the absorbent head 12 during the

insertion and compression process.

In alternative embodiments, however, the internal cross-sectional area may

change in a less smooth, more pronounced, manner (e.g. stepwise).

As illustrated, preferably the external cross-sectional dimension (e.g. outside
diameter) of the body 22 of the collection tube 20 changes (e.g. tapers) in a
manner that substantially corresponds to the change in internal cross-sectional

area of the collection tube 20.

The collection tube 20 is preferably formed from a plastics material, for example by
injection moulding. In a particularly preferred embodiment the collection tube 20 is
formed of a transparent or translucent plastics material, to enable a user to see (at

least opaquely) the contents of the collection tube 20.

When the cap 18 of the closure assembly 40 is attached over the dropper spout 17
(i.e. the dropper spout 17 is in a closed configuration) and the closure part 16 of
the closure assembly 40 is screwed down onto the closure portion 24 of the
collection tube 20, the interior of the collection tube 20 is sealed in a fluid-tight

manner.

11
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With the closure part 16 of the closure assembly 40 remaining attached to the
closure portion 24 of the collection tube 20, when the cap 18 of the closure
assembly 40 is removed from the dropper spout 17 (i.e. the dropper spout 17 is in
an open configuration), the interior of the collection tube 20 is put into fluid
communication with the tip of the dropper spout 17, enabling fluid within the
collection tube 20 to be dispensed through the dropper spout 17. Preferably such
dispensing is effected by a user applying gentle squeezing pressure to the

collection tube 20.

Optionally, as shown in Figure 1(iii), a container of buffer fluid 30 may be provided

along with the swab part 10 and collection tube 20.

The swab part 10 and collection tube 20 are preferably supplied to the user
wrapped in sterile packaging. For instance, a swab part 10 and a collection tube
20 may be supplied as a pair, with the swab part 10 and collection tube 20 being
separated and packaged side-by-side in a flow wrap. The buffer fluid 30 may be

supplied separately.

Method of use

Figures 2a to 2f illustrate the apparatus of Figure 1 as in use for the collection and
subsequent dispensing of a sample of bodily fluid, for example. Reference is also
made to Figure 3, which provides an example set of user instructions for the

apparatus.

To begin with, Figure 2a illustrates the swab part 10 in use for the collection of
such a sample. The user (e.g. a clinician) removes the swab part 10 from its
packaging, holding the swab part 10 by the outside of the closure part 16 (so as to
avoid contaminating the shaft 14 or the absorbent collector head 12), and
manipulates the swab so that the absorbent head 12 absorbs a sample of the fluid
that is desired to be analysed or tested. For example, as shown in Figure 3, a
sample of oral fluid may be collected by rubbing the absorbent head 12 along a

gum line for a couple of minutes.

12
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The swab part 10 is then inserted into the collection tube 20, as illustrated in
Figure 2b (the arrow indicating the direction of motion of the swab part 10 relative
to the collection tube 20). As the absorbent head 12 of the swab part 10
progresses down the inside of the tapered body 22 of the collection tube 20 the
absorbent head 12 is gradually compressed, and the fluid that had been collected
in the absorbent head 12 is squeezed out (or “eluted’), into the body 22 of the

collection tube 20.

Depending on the nature of the sample and the circumstances of the test, buffer
fluid 30 can be added into the collection tube 20 containing the swab part 10, as
illustrated in Figure 2c. In such a case, the buffer fluid 30 is preferably added on
top of the absorbent head 12 before the closure part 16 is screwed down, thereby
optimising the mixing of the buffer fluid with the fluid collected by the absorbent
head 12. Further, by adding the buffer fluid before the absorbent head 12 is fully
inserted into the collection tube 20, i.e. such that the absorbent head 12 passes
down through at least some of the buffer fluid as the absorbent head 12 is pushed
towards the bottom of the collection tube 20, this advantageously gives rise to a
flushing effect in respect of the collected fluid, as displaced buffer fluid is forced up
through the absorbent head 12. This flushing effect, to which the collected fluid is

subjected, is described in greater detail below with reference to Figure 12.

As illustrated in Figure 2d, the threaded closure part 16 of the swab part 10 is then
screwed fully down onto the threaded closure portion 24 of the collection tube 20,
resulting in a fully closed assembly 9. By reaching full engagement of closure part
16 with closure portion 24, this causes maximum compression of the absorbent
head 12 at the bottom of the body 22 of the collection tube 20, and the maximum
available release of the collected fluid into the body 22 of the collection tube 20,
above the compressed absorbent head 12. That is to say, the act of screwing the
closure part 16 fully onto the collection tube 20 causes further fluid to be squeezed
out of the absorbent head 12. The screwing mechanism also gives the user a
mechanical advantage, potentially allowing them to compress the absorbent head
12 by more than would otherwise be possible if the screwing mechanism were not
provided, and thereby enabling more fluid to be released from the absorbent head
12.

13
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As shown in Figure 2e, when the user wishes to dispense fluid from within the
closed assembly 9, he applies upward pressure against the protruding lip 18a of
the cap 18, to urge the cap 18 off the dropper spout 17 and thereby open up the
tip of the dropper spout 17 (which is in communication with the interior of the
collection tube 20). This application of pressure to the protruding lip 18a of the
cap 18 may be done, for example, by pushing a finger or thumb at least partly into
the gap between the protruding lip 18a and the top of the closure part 16 (this gap
typically being smaller than the thickness of a typical finger or thumb) and thereby

urging the cap 18 away from the dropper spout 17

With the cap 18 having been removed from the dropper spout 17 (but remaining
attached to the closure part 16 by means of the flexible tether 19), the user then
inverts the closed assembly 9, as shown in Figure 2f, holding the body 22 of the

collection tube in a similar manner to a marker pen.

The user then applies gentle squeezing pressure to the body 22 of the collection
tube, causing drops 32 of the collected fluid to be dispensed through the dropper
spout 17, drop by drop.

Using the present apparatus, by the user holding the swab part 10 by the outside
of the closure part 16 (as per Figure 2a), gathering a fluid sample using the
absorbent head 12 of the swab part 10, inserting the swab part 10 into the
collection tube 20 (as per Figure 2b), and engaging the closure part 16 of the swab
part 10 with the closure portion 24 of the collection tube 20 (Figure 2d), the fluid
sample is transferred into the collection tube 20 without any human contact with
the sample, thereby minimising the possibility of contaminating the sample during
handling. Further, by dispensing the fluid sample from the closed assembly 9 via
the dropper spout 17 (as per Figure 2f) the fluid sample can be provided for test or
analysis purposes, again without any human contact with the sample. In this
manner, with the presently-preferred embodiment, typically between about 0.5 ml
and about 1 ml of collected fluid may be extracted from the swab and

subsequently dispensed for test or analysis purposes.
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Manufacturing and design details
Figure 4a is an exploded schematic diagram of the components used to form the
swab part 10 of the presently-preferred embodiment of the fluid collection device.

The collection tube 20 is also shown alongside.

In the presently-preferred embodiment the closure assembly 40, including the
closure part 16, the dropper spout 17, the cap 18 and the flexible tether 19, is

formed as a unitary construction from a plastics material by injection moulding.

The shaft 14 and the absorbent collector head 12 are obtained prefabricated and
pre-connected, as article 50. To form the overall swab part 10, the end of the
shaft 14 distal from the collector head 12 is attached to the underside of the

closure part 16, in a manner that is described in more detail below.

Figure 4b illustrates the components of Figure 4a rejoined, with the closure part 16
of the swab part 10 having being screwed onto the threaded closure portion 24 of
the collection tube 20. From this it can be seen that, when the closure part 16 and
the closure portion 24 are fully screwed together, the absorbent head 12 is fully
compressed at the far end of the tapered body 22 of the collection tube 20 (the far

end being the narrowest part of the collection tube 20).

Turning to the closure assembly 40 in more detail, Figure 5 illustrates (i) the
closure assembly 40 with the dropper spout 17 in a closed configuration, with the
cap 18 over the dropper spout 17; and (ii) the same closure assembly 40 with the

dropper spout 17 in an open configuration.

As mentioned above, in the presently-preferred embodiment the closure assembly
is manufactured from a plastics material by injection moulding. In the open
configuration of Figure 5(ii) it can be seen that the closure assembly 40 is formed
such that the cap 18 is oriented in the same direction as the dropper spout 17, with
the cap 18 being attached to the closure part 16 by the thin flexible tether 19. The

protruding lip 18a of the cap 18 is in the same plane as the flexible tether 19.
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When attaching the cap 18 over the dropper spout 17 (as indicated by the curved
arrow in Figure 5(ii)), so as to close the spout 17, the tether 19 flexes up and
around to enable the cap 18 to close the spout 17. By virtue of the cap 18 and the
spout 17 being oriented in the same direction, this facilitates manufacture of the
closure assembly 40 by injection moulding, as the entirety of the closure assembly

40 can be removed from a mould in a single direction.

To further illustrate this advantageous design aspect of the closure assembly 40,
Figure 6 illustrates (i) an alternative closure assembly 40" with the dropper spout
17' in a closed configuration; and (ii) the same alternative closure assembly 40'
with the dropper spout 17' in an open configuration. In this variant, the cap 18' is

oriented in the opposite direction to the dropper spout 17'.

As with the embodiment of Figure 5, the cap 18’ is attached to the closure part 16'
by a thin flexible tether 19', and a protruding lip or tab 18a' (to assist the user when
lifting the cap 18' off the dropper spout 17', when opening the spout 17) is in the
same plane as the flexible tether 19'. When attaching the cap 18' over the dropper
spout 17' (as indicated by the curved arrow), so as to close the spout 17', the
tether 19' bends in the manner shown in Figure 6(ii), to enable the cap 18' to close

the spout 17",

However, with this embodiment of Figure 6, since the cap 18" and the spout 17’
are oriented in opposite directions, manufacture of the closure assembly 40' by
injection moulding is not as straightforward as in the case of the embodiment of
Figure 5, as the entirety of the closure assembly 40" cannot be removed from a
mould in a single direction. The embodiment of Figure 5 is therefore preferable, to

facilitate manufacture.

Figure 7a illustrates a side view of the closure assembly 40 (e.g. of Figures 1 and
5) with the dropper spout 17 in a closed configuration, and Figure 7b illustrates the
same closure assembly 40 with the dropper spout 17 in the process of being
opened. Figures 7a and 7b illustrate that the gap ‘d’ between the protruding lip

18a of the cap 18 and the top of the closure part 16 is designed to be sufficient to
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enable a finger or thumb to be at least partly inserted into that gap, to enable the

cap 18 to be urged off the dropper spout 17.

Figures 8a and 8b are perspective illustrations of the closure assembly 40,
showing certain constructional details more closely. A number of knurled features
or longitudinal ribs 16a are provided around the outside of the closure part 16.
These ribs 16a enhance the user’s grip of the closure part 16 when screwing it

onto the closure portion 24 of the collection tube 20.

Further, when the closure part 16 has fully engaged with the closure portion 24
(i.e. the closure part 16 and the closure portion 24 are fully screwed together) the
ribs 16a of the closure part 16 align with corresponding ribs 25a provided around
the shoulder 25 of the collection tube 20 (as discussed below and illustrated in
Figures 9a, 9b and 11), thereby providing a visual indication to the user as to the
point at which the closure part 16 is fully engaged with the closure portion 24, and
consequently the absorbent head 12 is fully compressed at the bottom of the

tapered body 22 of the collection tube 20.

Figure 8a also illustrates the opening 17a at the tip of the dropper spout 17, this
opening 17a being at the end of a fluid-conveying channel which extends through
to the underside of the closure part 16. (This fluid-conveying channel is denoted
by 17c in Figure 8c, which illustrates a cross-sectional view of the closure

assembly 40, including the dropper spout 17.)

Threads 16b are provided around the inside of the closure part 16, as illustrated in
Figure 8b, for engagement with the threaded closure portion 24 of the collection
tube 20.

Further, Figures 8a and 8b also illustrate a protruding ridge 17b formed around the
outside of the dropper spout 17, this ridge 17b being shaped and configured to
reversibly engage with a corresponding feature formed around the inside of the
cap 18, thereby acting as a detent and helping to secure the cap 18 in place when

on the spout 17.
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Turning now to Figure 8c, this shows a cross-sectional view of the closure
assembly 40 with the cap 18 on top of the dropper spout 17, the dropper spout
thereby being in the closed configuration. As illustrated, in the presently-preferred
embodiment, a protruding plug 18b is provided on the inside of the cap 18, to
reversibly engage with the opening 17a at the tip of the dropper spout 17 in a fluid-

tight manner when the cap 18 is on the spout 17.

Further, a ridge 18c is provided around the inside of the cap 18, to reversibly
engage with the corresponding ridge 17b formed around the outside of the dropper
spout 17. With the embodiment illustrated, the cap 18 is designed to flex slightly
to enable ridge 18c to pass over ridge 17b as the cap 18 is fitted onto the spout
17, such that ridge 18c ultimately locates just beyond ridge 17b and acts as a
detent. In an alternative embodiment, ridge 18c may be replaced with a recess,
such a recess engaging with ridge 17b. In another alternative embodiment, ridge

17b may be replaced with a recess, such a recess engaging with ridge 18c.

Figure 8c also illustrates the fluid-conveying channel 17c extending from the
opening 17a at the tip of the dropper spout 17 through to the underside of the
closure part 16. The channel 17¢ is opened when the cap 18 is removed from the
tip of the dropper spout 17, thereby putting the opening 17a into fluid

communication with the underside of the closure part 16.

Further, Figure 8c also illustrates opposing members 17d within the closure
assembly, that are shaped and configured to receive and retain the shaft 14 during

assembly of the swab part 10, whilst not blocking the fluid-conveying channel 17c¢.

Figure 8d provides a close-up view of the underside of the closure part 16 of the
closure assembly 40, looking up into the closure part 16 from underneath and
thereby showing the internal structure of the closure assembly 40. From this, it
can be seen that, in the presently-preferred embodiment, four shaft-retaining
members or fins 17d are provided, arranged in a cruciform manner at 90 degree
intervals around the position of the shaft 14, to support/suspend the shaft 14 whilst
leaving gaps for fluid from the collection tube 20 to enter and flow down the fluid-

conveying channel 17c in use. During the manufacture of the swab part 10, the
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distal end of the shaft 14 (of article 50 of Figure 4a) is inserted between the fins
17d in a friction-fit manner, with the fins 17d gripping the shaft 14 with sufficient
force to prevent the shaft 14 from being detached (i.e. pulled out) during use (e.g.
when collecting oral fluid inside a patient’'s mouth). The fins 17d grip the shaft 14
by being radially the same distance apart as, or slightly closer together than, the
diameter of the shaft 14. This results in a compressive force being exerted on the
shaft 14, increasing the friction at the points of contact. As those skilled in the art
will appreciate, the closer together the fins 17d, the greater the compressive force
that is exerted on the shaft 14.

The fins 17d suspend the shaft 14 within the closure part 16 and, in use, allow fluid
to flow through the spaces between the respective fins 17d, and thence around
and past the end of the shaft 14 and into the fluid-conveying channel 17c of the
dropper spout 17. The four small inwardly-pointing diagonal arrows in the centre
of Figure 8d illustrate that, when the inside of the closure part tapers towards the
dropper tip, the fluid can flow through the small gaps between the ends of the fins
17d.

Figure 8e is a further illustration of the underside of the closure assembly 40;

showing the cruciform arrangement of the fins 17d within the closure 16.

Figure 8f is a cross-sectional view of the closure assembly 40 (in a closed
configuration), with the upwardly-pointing arrows illustrating how fluid can pass the

end of the swab shaft 14 to reach the tip of the dropper spout 17.

Figures 9a and 9b show perspective illustrations of the collection tube 20, and
Figure 10 provides a longitudinal cross-sectional view of the collection tube of the
collection tube 20, with possible dimensions (in millimetres) by way of example

only.

In the presently-preferred embodiment the collection tube 20 is formed from a
transparent or translucent plastics material by injection moulding. The use of a
transparent or translucent plastics material enables a user to see (at least

opaquely) the contents of the collection tube 20. Further, a calibrated volume
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scale may be marked on the collection tube 20 to enable the user to quantify the

volume of the fluid held therein.

A shoulder 25 is formed beneath the threaded closure portion 24, the shoulder 25
providing a surface for the closure part 16 of the swab part 10 to but against when
the closure part 16 and the closure portion 24 are screwed together. Further, a
number of knurled features or longitudinal ribs 25a are provided around the
shoulder 25, corresponding in number and position to the ribs 16a provided
around the outside of the closure part 16. The ribs 25a enhance the user’s grip of
the collection tube 20 when screwing together the collection tube 20 and the

closure part 16 of the swab part 10.

Further, as mentioned above, the ribs 25a provided around the shoulder 25 of the
collection tube 20 are positioned so as to align with the ribs 16a provided around
the outside of the closure part 16 when the closure part 16 and the closure portion
24 are fully screwed together (as shown in Figure 11), thereby providing a visual
indication to the user as to the point at which the closure part 16 is fully engaged
with the closure portion 24, and consequently the absorbent head 12 is fully

compressed at the bottom of the collection tube 20.

The body 22 of the collection tube 20 is smoothly tapered, as described above, so
as to progressively build up the compressive force that is applied to the absorbent
collector head 12 as it is inserted down the inside of the tube, thereby squeezing
out the liquid content from the absorbent head 12. Region 22a, at the bottom of
the body (i.e. at the distal end of the body 22 from the closure portion 24), being
narrowest, is configured to provide the greatest level of compression to the
collector head 12. As shown in Figure 10, the wall thickness of the collection tube
20 may be increased in this region 22a, to enhance its ability to compress the

collector head 12.

Conversely, the wall thickness of the collection tube 20 may be less in region 22b,
to facilitate the application of gentle squeezing pressure in this region by the user
when the collected fluid is being dispensed. To encourage the user to squeeze in

this region rather than elsewhere, circular or elliptical regions 27 may be formed
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on the surface of the collection tube 20. The circular or elliptical regions 27 may
be differentiated from the rest of the surface of the collection tube by being
patterned or textured in some manner (e.g. by being frosted or hatched). Regions
27 are not the only places where the user may squeeze the collection tube 20 to

dispense the fluid, and merely serve as a guide to the user where to do this.

Thus, in effect, the tapered collection tube 20 exhibits two different properties.
The lower section 22a is rigidly firm so as to exert a high compressive force on the
absorbent head 12 at the point of full insertion. The middle section 22b however is
flexible, to facilitate squeezing by the user and thus the expulsion of fluid, and

thereby causing the collection tube 20 to serve as a multifunctioning part.

Figure 11 shows a side view of the fully closed assembly 9, with closure part 16 of
swab part 10 having been fully screwed onto closure portion 24 of collection tube
20, such that ribs 16a on closure part 16 align with ribs 25a on the shoulder 25 of

collection tube 20.

The release of fluid from the absorbent head upon the absorbent head reaching a
maximum degree of compression at the bottom of the collection tube, and the
associated flushing effect through the absorbent head

As those skilled in the art will appreciate from the foregoing, the fluid collection
device according to the above embodiments aims to release (or “elute”), from the
absorbent collector head 12, a maximum available quantity of fluid collected from
a sample environment. This is particularly important for situations in which the
sample fluid may be less abundant, such as when collecting from the mouth of a

dehydrated or young patient who may not produce much oral fluid/saliva.

Achieving release of a maximum available quantity of fluid from the absorbent
head 12 is aided by a number of features cooperating synergistically: The
absorbent head 12 is progressively compressed on insertion into the collection
tube 20, as a result of the internal cross-sectional area of the collection tube 20
progressively decreasing (i.e. tapering) along the length of the collection tube 20,
towards the end of the collection tube 20 furthest from its opening. With regard to

the swab part 10, the length of the shaft 14, and thus the position of the absorbent
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head 12 relative to the closure part 16, is such that, when the closure part 16 is
engaged with the closure portion 24 of the collection tube 20, the absorbent head
12 is brought into a predetermined position at the end of the collection tube 20,
furthest from its opening, at which the internal cross-sectional area of the
collection tube 20 is at its smallest, such as to put the absorbent head 12 into a
state of maximum compression. Furthermore, the act of engaging the closure part
16 fully with the closure portion 24 (in the presently-preferred embodiments by
screwing together the closure part 16 and the closure portion 24) causes further
fluid to be squeezed out of the absorbent head 12. Such a screwing mechanism
gives the user a mechanical advantage, potentially allowing them to compress the
absorbent head 12 by more than would otherwise be possible if a screwing
mechanism were not provided, and thereby enabling more fluid to be released

from the absorbent head 12.

Thus, at the point of full engagement of the closure part 16 with the closure portion
24, the absorbent head 12 is positioned at a specific location at the end of the
collection tube 20, where a maximum and repeatable squeezing force is applied.
Furthermore, providing a screw thread as the means of engagement of the closure
part 16 with the closure portion 24 gives the user a mechanical advantage which
allows the absorbent head 12 to be subjected to tighter constriction at the end of

the collection tube 20, so as to squeeze the absorbent head 12 more strongly.

Additionally, the tapered design of the collection tube 20 provides a predetermined
and consistent level of squeeze around the whole of the absorbent head 12,
making the output of the fluid collection device repeatable, consistent, and easy to

control.

The fluid held in the absorbent head 12 is expelled as it is sealed in the collection
tube 20. When inverted, the fluid will run directly towards the dropper spout 17
from which it can be dispensed. Once the cap 18 is removed from the dropper
spout 17, compression of the tube 20 will cause the fluid to be forced out of the

container in a predictable manner.
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Furthermore, it will be appreciated that, during normal use of the fluid collection
device, as described above, the release of the fluid from the absorbent head 12,
on insertion of the absorbent head 12 into the collection tube 20, is not a reversible
process. That is to say, once fluid has been extracted from the absorbent head
12, as a result of insertion of the absorbent head 12 into the collection tube 20, the
fluid will not be reabsorbed by the absorbent head 12, since the absorbent head
12 is not allowed to expand again. This is as a result of not needing to undo the
closure part 16 from the closure portion 24 in order to dispense fluid, since, with

the present device, fluid is dispensed via the separate dropper spout 17 instead.

Thus, the present fluid collection device expels fluid from the absorbent head 12
during closure and keeps the fluid outside of the absorbent material. This is
advantageous, not only in facilitating subsequent rapid dispensing of the liquid via
the dropper spout 17 (i.e. without any need to squeeze the absorbent head again),
but also in that the user can readily and rapidly appreciate how much fluid has
been collected by the device. Accordingly, in practice, if the user finds that
insufficient fluid has been collected, he or she can try again to collect some more,
e.g. before parting from a patient or other subject. Furthermore, the user need not
waste time squeezing the device only to find that insufficient liquid has been

collected.

With reference now to Figure 12, this further illustrates the synergy of actions
obtained on insertion of the absorbent head 12 into the collection tube 20, and

also an associated flushing effect obtained through the absorbent head 12.

As the user forces the swab 10 down into the tapered and closed-ended collection
tube 20, the absorbent head 12 and shaft 14 are required to displace the air (or

liquid, if a buffer fluid has been added) from the bottom of the container 20.

Due to the closed end and tapered shape of the collection tube 20, paired with the
absorbent head 12 filling the cross sectional area of the collection tube 20 along
much of the tube’s length, in practice the displaced air or liquid is forced to travel

up through the absorbent medium (e.g. sponge) of the absorbent head 12.
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This pneumatic or hydraulic movement of displaced air or liquid, in the opposite
direction to the travel of the swab, flushes out a higher proportion of the sample
fluid (e.g. oral fluid) contained in the absorbent head 12 than if one were simply to

compress the volume of the absorbent head 12 by squeezing it.

This flushing process is illustrated sequentially in stages (a), (b) and (c) of Figure
12, with, in each case, the downward arrow towards the bottom of the collection
tube 20 representing the direction of travel of the swab, and the upwardly-pointing
arrow representing the displaced air or liquid performing a flushing effect through
the absorbent head 12. It should be noted that, with the present fluid collection
device, the displaced air or liquid from the bottom of the collection tube 20 is
confined to flush through the absorbent head 12 (due to the size of the absorbent
head 12 relative to the internal cross-sectional area of the collection tube 20),
rather than being able to flow around the outside of the absorbent head 12,

thereby assisting in the release of the sample fluid from the absorbent head 12.

Further, with the present fluid collection device, the pneumatic or hydraulic flushing
effect described about works in tandem with the compression forces exerted on
the absorbent head 12 during its insertion into the collection tube 20 — and
particularly at the point of full insertion, with the closure part 16 of the closure
assembly 40 of the swab part 10 becoming fully engaged with (e.g. screwed
together with) the closure portion 24 of the collection tube 20 — so as to expel a
very high proportion of the collected fluid from the absorbent head 12. These two
effects advantageously work in synergy with the fixed length of the shaft 14, held
firmly by the closure assembly 40; and the closure part 16 fastening (e.g.
screwing) down to a predefined point on the closure portion 24 of the collection
tube 20, sealing in the eluted fluid at the point of maximum compression of the
absorbent head 12. Moreover, in accordance with the presently-preferred
embodiments, the compression forces to which the absorbent head 12 is
subjected, at the point of full insertion into the collection tube 20, are
advantageously enhanced as a result of the mechanical advantage obtained
through the provision of screw threads on the closure part 16 and the closure

portion 24.
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In effect, the mechanical advantage provided by the screw threads means that
greater compression of the absorbent head 12 can be achieved with less force on

the part of the user, making the task easier to perform by the user.

Additionally, the length of the screw threads and their pitch are preferably
arranged to require only a 180° rotation in order to reach full engagement, again

making the task easier to perform in a single action by hand.

Both of the above aspects are of great benefit when the user is performing multiple

tests, reducing the risk of a repetitive strain injury.

Modifications, alternative embodiments and other variants

Detailed embodiments have been described above. As those skilled in the art will
appreciate, a number of additional modifications and alternatives can be made to
the above embodiments whilst still benefiting from the inventions embodied

therein.

For example, in the embodiments described above, the closure part 16 of the
swab part 10 engages with the closure portion 24 of the collection tube 20 by
screwing together, the threads being such that closure portion 24 locates within
closure part 16. In alternative embodiments, however, the threads may be
arranged differently, such that closure portion 24 locates around closure part 16

(or part thereof).

Moreover, in other alternative embodiments, fastening means other than screw
threads may be used. For example, the closure part of the swab part and the
closure portion of the collection tube may be configured to push together.
Alternatively, a clip mechanism may be employed to attach the closure part of the

swab part to the closure portion of the collection tube.

In the embodiments described above, the internal cross-sectional area of the
container (i.e. collection tube 20) becomes smaller along its length by virtue of the
collection tube itself having a tapered shape. In alternative embodiments,

however, the collection tube itself need not have a tapered shape. Instead, the
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property of the internal cross-sectional area of the collection tube becoming
smaller along its length may be by virtue of the shape of the inner surface of the
container wall(s), or by virtue of a suitably-shaped (e.g. tapered) moulding or insert
being provided within the container. In such cases, the internal cross-sectional
area of the container is then defined as the cross-sectional area bounded by such

inner wall surface(s), moulding(s) or insert(s).

In the embodiments described above, the swab shaft 14 is attached to the closure
assembly 40 by means of a plurality of radially-disposed gripping fins 17d.
However, other means for attaching the closure to the shaft are also possible,
such as by using adhesive or a threaded fastening arrangement, as those skilled

in the art will appreciate.

Another possible arrangement for the attachment of the swab shaft to the closure
is illustrated in Figures 13a-c. In the swab part 10' as shown, the closure 16' is
provided with a shaft-holding formation 21 to the side of the dropper spout 17°.
The shaft 40' is held (e.g. with a friction fit) within the formation 21. (Other ways of
attaching the shaft to an appropriate shaft-holding formation, e.g. by using a screw
thread, are also possible.) As shown, one or both of the shaft-holding formation
21 and the dropper spout 17' may be radially offset. A cap (not illustrated) may be

provided on the dropper spout 17', in a similar manner as described above.

The ability of the shaft 40' and the absorbent collector 12' to be rotated during the
insertion/compression process within the collection tube (e.g. a tube 20 as before)
is not significantly affected if the shaft-holding formation 21 is radially offset, since
the shaft 40' may flex slightly during the insertion process (e.g. by virtue of the

shaft 40' being made of a plastics material).

With the arrangement shown in Figures 13a-c, fluid from within the collection tube
can easily reach the dropper spout 17' to be dispensed. Such an arrangement

may be particularly beneficial if the fluid is relatively thick or viscous.

With the arrangement illustrated in Figures 13a-c, the shaft-holding formation 21

protrudes outwardly from the closure 16’, alongside the dropper spout 17'.
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However, in a further variant, the shaft-holding formation may be formed within the
closure 16' (e.g. protruding inwardly, in the opposite direction from the dropper
spout 17'), so that the shaft-holding formation is not externally visible when the

closure is attached to the collection tube in use.

In yet another variant, a fluid collection device comprises an elongate container
having an opening at one end, and a swab that is insertable into the container
through said opening. The swab comprises a shaft, an absorbent collector at or
near a distal end of the shaft for acquiring a fluid sample in use, and a closure at
or near a proximal end of the shaft. The container incorporates means for
compressing the absorbent collector as the swab is inserted into the container in
use, thereby causing the absorbent collector to release at least some of the fluid
sample held therein. The closure is adapted to engage with the container and to
close the opening of the container, with the absorbent collector being inside the
container in a compressed state. The closure further comprises an outlet through
which, in use, fluid within the container can be dispensed, subsequent to the

closure having been engaged with the container.

The means for compressing the absorbent collector may comprise one or more

surfaces within the container against which the absorbent collector compresses.

Such a surface may be, for example, an internal side surface of the container (e.g.
having a tapered geometry, so as to provide radial compression of the absorbent
collector). Alternatively, such a surface may be a surface against which the

absorbent collector compresses in an axial or “head-on” manner.
Other means for compressing the absorbent collector within the container are also

possible, such as one or more moving parts within the container which act upon

the absorbent collector so as to compress it.
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CLAIMS

1. A fluid collection device comprising an elongate container having an
opening at one end, and a swab that is insertable into the container through said
opening, wherein:

the swab comprises an absorbent collector, for acquiring a fluid sample in
use; and

the internal cross-sectional area of the container becomes smaller in a
direction away from the opening, the internal cross-sectional area becoming
sufficiently small so as to cause the absorbent collector to be radially compressed
as the swab is inserted into the container in use, thereby causing the absorbent

collector to release at least some of the fluid sample held therein.

2. A fluid collection device as claimed in claim 1, wherein the length of the
swab and the length of the container are such that the absorbent collector reaches
a maximum degree of radial compression at or near the far end of the container

from the opening.

3. A fluid collection device as claimed in claim 1 or claim 2, wherein the

internal cross-sectional area of the container decreases smoothly along its length.

4. A fluid collection device as claimed in claim 3, wherein the container tapers

along its length.

. A fluid collection device as claimed in any preceding claim, wherein the
swab comprises a shaft, the absorbent collector is at or near a distal end of the
shaft, and the swab further comprises a closure at or near a proximal end of the
shaft, the closure being adapted to engage with the container and to close the

opening of the container with the absorbent collector inside the container.

6. A fluid collection device as claimed in claim 5, wherein the closure

comprises friction-fit means by which the shaft is attached.
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7. A fluid collection device as claimed in claim 6, wherein the friction-fit means

comprises a plurality of radially-disposed gripping fins.

8. A fluid collection device as claimed in any of claims 5 to 7, wherein the
opening of the container is provided with a screw thread, and the closure is

provided with a complementary screw thread.

9. A fluid collection device as claimed in any of claims 5 to 8, wherein the
internal cross-sectional area of the container decreases along its length in such a
manner that, in use, the absorbent collector is further radially compressed as the

closure is engaged with the container.

10. A fluid collection device as claimed in any of claims 5 to 9, wherein the
closure further comprises an outlet through which, in use, fluid within the container
can be dispensed, subsequent to the closure having been engaged with the

container.

11. A fluid collection device as claimed in claim 10, wherein the closure further

comprises a spout in which the outlet is formed.

12. A fluid collection device as claimed in claim 11, wherein the spout enables

the device to function as a dropper.

13. A fluid collection device as claimed in any of claims 5 to 12, wherein the

closure further comprises means for reversibly closing and opening the outlet.

14. A fluid collection device as claimed in claim 13, wherein the means for

reversibly closing and opening the outlet comprises a removable cap.

15.  Afluid collection device as claimed in claim 14, wherein the cap is attached

to the rest of the closure by a flexible tether.

16.  Afluid collection device as claimed in claim 14 or claim 15, wherein the cap

comprises a protruding lip.
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17. A fluid collection device as claimed in any of claims 14 to 16, wherein the

cap comprises plug means configured to engage within the outlet.

18. A fluid collection device as claimed in any of claims 14 to 17, wherein the
cap and/or closure comprise detent means for securing the cap in place when it

closes the outlet.

19. A fluid collection device as claimed in any of claims 15 to 18, wherein the
closure, including the cap and the flexible tether, is formed as a unitary

construction.

20. A fluid collection device as claimed in claim 19, wherein the closure,

including the cap and the flexible tether, is formed by injection moulding.

21. A fluid collection device as claimed in any of claims 5 to 20, wherein the

closure is formed of a plastics material.

22. A fluid collection device as claimed in any preceding claim, wherein the

container is formed of a squeezable material.

23. A fluid collection device as claimed in claim 22, wherein the container is

formed of a plastics material.

24.  Afluid collection device as claimed in claim 23, wherein the thickness of the
wall of the container is greater around the far end of the container from the

opening.

25. A fluid collection device as claimed in claim 23 or claim 24, wherein the

container is formed by injection moulding.

26. A fluid collection device comprising an elongate container having an
opening at one end, and a swab that is insertable into the container through said

opening, wherein:
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the swab comprises a shaft, an absorbent collector at or near a distal end of
the shaft for acquiring a fluid sample in use, and a closure at or near a proximal
end of the shaft;

the container incorporates means for compressing the absorbent collector
as the swab is inserted into the container in use, thereby causing the absorbent
collector to release at least some of the fluid sample held therein;

the closure is adapted to engage with the container and to close the
opening of the container, with the absorbent collector being inside the container in
a compressed state; and

the closure further comprises an outlet through which, in use, fluid within
the container can be dispensed, subsequent to the closure having been engaged

with the container.

27. A fluid collection device as claimed in claim 26, wherein the means for
compressing the absorbent collector comprises a surface within the container

against which the absorbent collector compresses.

28.  Afluid collection device as claimed in any preceding claim, for the collection

of bodily fluids such as oral fluids, blood or urine.

29. A method of collecting and subsequently dispensing a fluid sample, the
method comprising:

using a fluid collection device as claimed in any preceding claim to acquire
a fluid sample, the fluid collection device comprising an elongate container having
an opening at one end, and a swab comprising an absorbent collector that is used
to acquire the fluid sample;

extracting fluid from the absorbent collector by inserting the swab into the
container; and

dispensing a quantity of the fluid from the container.

30. A fluid collection device substantially as herein described with reference to

and as illustrated in any combination of the accompanying drawings.
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31. A method of collecting and subsequently dispensing a fluid sample
substantially as herein described with reference to and as illustrated in any

combination of the accompanying drawings.
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