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FIG. 1c

(57) Abstract: Biological samples, such as saliva, are commonly collected on a swab and subsequently transferred to an absorbent
storage medium. Embodiments of the present invention provide a biological sample collection device comprising a collection por -
tion and a body portion, the body portion including a holding portion for holding a biological sample storage medium, and a sample
transfer means, such as a cover. The collection portion can be arranged in a first position separated from the body portion for collect -
ing a sample,and in a second position at least partly between the sample transfer means and the holding portion, with the sample
transfer means being operable to push the collection portion towards a position at which the holding means is arranged to hold the
biological sample storage medium, enabling a sample held in the collection portion to be transterred to the latter. This provides an
improved means of collecting a biological sample.
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Biological Sample Collection Device

Field of the Invention

The present invention relates to a device for collecting and storing

biological samples.

Background of the Invention

Biological samples, such as saliva taken for DNA profiling in criminal
investigations, are commonly taken by swabbing a liquid containing biological
material with an absorbent collection medium. Such collection media are, by
necessity, exposed, and are therefore vulnerable to contamination. To maintain
the integrity of the samples, they are typically transferred to and held in an
absorbent storage medium, which may comprise a membrane impregnated with
chemicals for stabilising the sample. The samples are allowed to dry and, once
dry, the biological storage medium can be stored or transported to a testing
facility for analysis.

Such methods of transferring biological samples from the collection
medium to the storage medium typically involve bringing the collection medium
into physical contact with the storage medium, perhaps with the application of a
moderate amount of mechanical force; some of the liquid sample is then drawn
by capillary action into the sample storage medium. Conventionally, this is a
manual process and therefore consistent and uniform transfer of the biological
sample from the collection medium to the storage medium depends heavily on
the skill of the operator.

US2008/196517 proposes an integrated collection, transfer, and storage
device into which a biological sample storage medium may be inserted. The
device comprises a sample collection surface that can be brought into physical
contact with the sample storage medium. However, the construction of the
device is such that direct contact between the operator and the collection portion
of the device is necessary to transfer biological material; this is undesirable, as it

may result in contamination of the sample and/or discomfort for the operator.
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Further, the force applied by an operator to cause transfer of the biological
material may be uneven, causing the resulting transfer to be inconsistent and
non-uniform.

It is an object of the present invention to mitigate the problems of the

prior art.

Summary of the Invention

In accordance with an aspect of the present invention, there is provided a
biological sample collection device, comprising:

a collection portion carrying a biological sample collection medium; and

a body portion comprising a storage medium holding portion for holding
a biological sample storage medium at a holding position, and a sample transfer
means,

the collection portion being movably connected to the body portion,
whereby the biological sample collection device is capable of being configured
according to a first configuration and according to a second, different,
configuration, wherein:

in said first configuration, the collection portion is at a first position
spatially separated from the body portion for collecting a biological sample on
the biological sample collection medium; and

in said second configuration, the collection portion is at a second
position at least partly between the sample storage medium holding portion and
the sample transfer means, and the sample transfer means is operable to apply a
force to the collection portion, whereby said collection portion is compelled
towards said holding position so that, when the storage medium holding portion
holds a biological sample storage medium, the biological sample collection
medium is pushed against said biological sample storage medium.

By providing a sample transfer means which is operable to apply a force
to the collection portion to transfer a biological sample from the collection
medium to the storage medium, the sample can be transferred from the sample
collection medium to the sample storage medium, without any direct contact

between the operator and the sample collection portion. Further, the more
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evenly applied pressure allowed by indirectly transmitting the force and
spreading the load over a larger area results in a uniform transfer of the sample
from the collection portion to the storage medium holding portion.

Preferably, when the collection portion is at said second position, the
biological sample collection medium is in a position separated from said holding
position. This facilitates faster post-collection drying of the sample.

In some embodiments, the collection portion is connected to the body
portion via an arm portion that is arranged to flex from said second position
towards the holding position in response to said force.

In some embodiments, the sample transfer means comprises a
substantially flat cover portion. This enables the biological sample collection
device to be substantially flat, which is convenient for subsequent storage and
transportation of the device. The biological sample collection device may be
arranged such that, when the collection portion is at said second position, the
collection portion is at least partly enclosed by the cover portion and the storage
medium holding portion. This provides protection to the biological sample after
transfer to the biological sample storage medium.

In some embodiments, the sample transfer means comprises a
compressible recess portion, and said operation of the sample transfer means
comprises compression of the recess portion. The recess portion may have at
least one dimension substantially matching a corresponding dimension of the
collection portion, so that the collection portion may locate in said recess portion
when the device is in the second configuration. The recess portion may thus
serve as guide the collection portion so that the latter is correctly located with
respect to the biological sample storage medium, improving the reliability of
sample transfer thereto.

In some embodiments, the collection portion is connected to the storage
medium holding portion via a swivel joint, which enables the collection portion
to move between said first position and said second position. The storage
medium holding portion may define a plane for holding said biological sample
storage medium and the swivel joint may enable the collection portion to swivel

about an axis substantially within said plane.
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In some embodiments, the swivel joint enables the collection portion to
swivel about an axis substantially perpendicular to said plane. A gap may be
provided between the sample transfer means and the storage medium holding
portion and the swivel joint may enable the collection portion to move through
said gap. This enables the sample transfer means to be fixed with respect with
to the storage medium holding portion, allowing a simple structure for the
biological sample collection device.

In some embodiments, the collection portion is connected to the storage
medium holding portion via a slide joint, which enables translation of the
collection portion between said first position and said second position.

In some embodiments, the sample transfer means is movably connected
to said storage medium portion between an open position, for facilitating
movement of the collection portion from said first position to said second
position, and a closed position for enabling operation of the sample transfer
means to apply said force.

In some embodiments, a locking means is provided for locking said
sample transfer means in at least one of said closed position and said open
position. This reduces the risk of the sample being exposed to contamination.

In some embodiments, a locking means is provided for locking said
collection portion in at least one of said first position and said second position.

In some embodiments, the sample collection medium comprises an
absorbent material for absorbing a liquid biological sample.

In some embodiments, the storage medium holding portion holds a
biological sample storage medium.

In some embodiments, the biological sample storage medium is
removable from said storage medium holding portion.

In some embodiments, the biological sample storage medium comprises
a planar membrane for absorbing liquid biological samples.

In some embodiments, the biological sample storage medium is held on
a card.

In some embodiments, the biological sample collection device is made

from a plastics material.
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Further features and advantages of the invention will become apparent
from the following description of illustrative embodiments of the invention,
given by way of example only, which is made with reference to the

accompanying drawings.

Brief Description of the Drawings

Figure la shows a perspective view of a biological sample collection
device in a first configuration according to a first embodiment of the present
invention;

Figure 1b shows a perspective view of the biological sample collection
device of Figure 1a in a second configuration;

Figurelc shows a side view of the biological sample collection device of
Figure la;

Figure 1d shows a perspective view of a storage medium holding portion
for use with a biological sample collection device according to an embodiment
of the present invention;

Figure le shows a perspective view of a hinged portion for use with a
biological sample collection device according to an embodiment of the present
invention;

Figure 2a shows a partial section view of a sample transfer means of the
biological sample collection device of figure 1 in a first position;

Figure 2b shows the sample transfer means of Figure 2a in a second
position;

Figure 3a shows a first perspective view of a biological sample
collection device according to a second embodiment of the present invention;

Figure 3b shows a second perspective view of a biological sample
collection device according to the second embodiment of the present invention;

Figure 4a shows a plan view of an alternative arrangement of a
biological sample collection device in a first configuration;

Figure 4b shows a plan view of the biological sample collection device

of Figure 4a in a second configuration; and
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Figure 5 shows a perspective view of another alternative arrangement of

a biological sample collection device.

Detailed Description of the Invention

Figures la, 1b, and 1c show a biological sample collection device 100,
according to a first embodiment of the invention. The device 100 comprises a
body portion 102, which includes a storage medium holding portion (hereinafter
“holding portion”) 104 connected to a sample transfer means in the form of a
cover 106, and a collection portion 108, which is connected to the body portion
102 by a movable arm 110. The holding portion 104 is arranged to hold a
biological sample storage medium at a holding position, as is described below in
relation to Figure 1d. The device 100 can be arranged according to each of two
configurations. In a first configuration, shown in Figure la and hereinafter
referred to as the “collection” configuration, the arm 110 is fully extended so
that the collection portion 108 is in a “collection” position, spatially separated
from the body portion 102, so as to be suitable for collection of a biological
sample. In the collection configuration, the collection portion 108 is typically
separated from the body portion 102 by a separation of between 5 and 15 cm.
This degree of separation is sufficient to allow the collection portion 108 to be
used to collect a sample, by, for example, inserting the collection portion 108
into the mouth of a human subject without access being obstructed by the body
portion 102.

In a second configuration, shown in Figure 1b, hereinafter referred to as
the “transfer” configuration, the collection portion 108 is in a “transfer” position
between the holding portion 104 and the cover 106, for transferring a collected
biological sample from the sample collection surface to a sample storage
medium held (not shown in Figures la to 1c) in the holding portion 104, as is
described below in relation to Figures 2a and 2b.

In the present example, the collection portion 108 comprises a plate 112,
and a sample collection medium 114 for collecting a biological sample. The
collection medium 114 may comprise an absorbent material, such as a porous,

hydrophilic, polyurethane foam pad. Typically, the collection medium 114 has
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a diameter of approximately 2.5 cm. The arm 110 comprises a proximal arm
portion 110a and a distal arm portion 110b connected by a swivel joint, for
example a hinge, hereinafter referred to as an arm hinge 132. The arm hinge
132 enables the collection portion 108 to be moved between the collection
position and the transfer position. The arm hinge 132 allows the collection
portion 108 to rotate about a fixed axis in a plane substantially perpendicular to
the plane of the holding portion 104 (i.c. the plane that the holding portion 104
defines for holding a biological sample storage medium). The arm hinge 132
may be a film hinge formed by providing a section of the arm 110 that is thin
relative to the rest of the arm 110, as shown in Figures la, 1b, and lc.
Alternatively, the arm hinge 132 may be a barrel hinge, as shown in Figure le,
with part of the arm hinge 132 on one part of the arm 110 and another part of the
barrel hinge 132 on another part of the arm 110. The two parts of the arm hinge
132 are joined by a common axle 134. Other types of hinges may be used.

In some embodiments, the arm hinge 132 comprises a lock (not shown),
which, when engaged, prevents movement of the arm 110. The lock may be a
friction lock or may comprise interlocking features that provide resistance to
movement of the arm 110, for example.

In the present example, the cover 106 is movably connected to the
holding portion 104 by a hinge, hereinafter referred to as a cover hinge 128,
which allows the cover to be moved from an open position, as shown in Figure
la, to a closed position, as shown in Figure 1b.

Other types of movable connector may be used to connect the cover 106
to the holder portion 104; for example, in some embodiments, a sliding
connection may be used, so that the cover can be slid between open and closed
positions.

Figure 1b shows locks 130, positioned either side of the arm 110,
holding the cover 106 in a closed position. The locks 130 shown in Figure 1b
are a snap-shut latch type; however, other types of lock may be used. Further, in
some embodiments, a single lock is used. The lock or locks 130 can be
unlocked in order to allow the cover 106 to be reopened for removal of the

biological sample storage medium for subsequent processing.
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The cover 106 may further comprise a recess 126. The recess 126 is for
locating the collection portion 108 in the transfer position. For that purpose it
may have at least one dimension corresponding to a dimension of the collection
portion 108. The recess 126 may also be used in transferring the sample from
the collection medium 114 to the biological sample storage medium, as is
described below in relation to Figures 2a and 2b.

Moving the device 100 between the transfer configuration and the
collection configuration typically involves moving the cover 106 from the
closed position to the open position (releasing any lock or locks as appropriate),
and moving the arm 102 (again, releasing any lock or locks, where appropriate)
from the transfer position with the collection medium 114 positioned facing the
holding portion 104, to the collection position, with the arm fully extended. The
reverse operation returns the device 100 to the transfer configuration. Figure 1c
shows the device 100 being moved between the transfer and collection
configurations. The device 100 is typically stored in the transfer configuration
prior to use, arranged in the collection configuration when collecting a sample,
and then returned to the transfer configuration for transfer of the sample to the
sample storage medium and subsequent storage and/or transportation.

Exemplary dimensions of the biological sample collection device are as
follows. The body portion 102 is typically approximately 5.6 cm wide at its
widest point. The length of the arm 110 from the body portion 102 to the
collection portion 108 is typically approximately 13.5cm. The length of the
device 100 in the collection configuration, with the arm 110 fully extended and
with the cover 106 in the closed position may be approximately 19 cm.

Figure 1d shows an illustrative holding portion 104, comprising a
compartment 116, for holding, at a holding position, a card 118 carrying a
biological sample storage medium 119; for clarity, the collection portion 108
and the cover 106 are not shown in Figure 1d. In the present example, the
biological sample storage medium 119 is carried in a card 118; however, it will
be understood that embodiments of the present invention are not limited to such

examples, and other arrangements for carrying storage media 119 may be used.
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The biological sample storage medium 119 is typically an absorbent
membrane storage medium, and may be treated with chemicals to stabilise
samples stored on the medium. Examples of suitable storage media 119 include
untreated paper such as #903® brand paper (manufactured by Whatman, Inc.),
and treated filter papers, such as FTA® and FTA® Elute brand paper (also
manufactured by Whatman, Inc).

In the example of Figure 1d, the holding portion 104 comprises an access
slot 120 defining a holding position for holding the card 118, and facilitating the
insertion and removal of the card 118 into and from the compartment 116. The
internal dimensions of the compartment 116 may be arranged to correspond to
the external dimensions of the card 118, so that the card 118 is held firmly in
place by an interference fit. Alternatively or additionally, the compartment 116
may comprise other holding means for holding the card 118 in place; in the
example shown in Figure 1d, a sprung clamp 122 is provided to provide a
clamping force to hold the card 118 in place. Other types of holding means may
be used. In some embodiments, the compartment 116 comprises a door 124 (not
shown) which may be opened to insert and remove the card 118, and closed to
hold the card 118 in place.

In some embodiments, the card 118 comprises a removable protective
film covering the biological sample storage medium 119. The removable
protective film forms an impermeable seal that provides a barrier to prevent
contamination of the storage medium 119. The removable protective film may
be made from a flexible polymer or any other suitable material. Typically, the
removable protective film is removed and discarded prior to use of the device.
In some embodiments, the removable protective film may be replaceable, to
provide protection to the storage medium 119 after use.

Use of the cover 106, and in particular the recess 126, to transfer a
sample from the collection medium 114 to the storage medium 119 is now
described in relation to Figures 2a and 2b. The collection portion 108 is shown
in the transfer position and a card 118 holding a storage medium 119 is shown in

place in the holding portion 104.
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Figure 2a shows the configuration of the cover 106 when no force is
applied to the recess 126. The recess 126 is connected to the rest of the cover
106 by a flexible joint 202. The flexible joint 202 has sufficient resilience that
when it is displaced by application of an external force, it will relax to that
position when the force is removed. The collection portion 108 sits in the recess
126, and the collection medium 114 is separated from the storage medium 119.

When a force is applied to the top surface of the recess 126, the
configuration of the cover 106 changes to that shown in Figure 2b. The bottom
face of the recess transmits the force to the plate 112 of the collection portion
108 and consequently, the collection portion 108 moves towards the holding
portion, and the collection medium 114 is pushed against the storage medium
119 held on the card 118; if the collection medium 114 is loaded with a sample,
at least some of the sample is thus transferred to the storage medium.

When the force is removed, the resilience of the flexible joint 202
provides a restoring force that causes the recess 126 to relax to the configuration
shown in Figure 2a. The arm 110 is also arranged to have sufficient resilience
such that, after the force has been removed, it returns to the position shown in
Figure 2a, with the collection medium 114 of the collection portion 108
positioned apart from the storage medium 119 held on the card 118; the gap thus
created facilitates drying of the sample after transfer to the storage medium.

Transfer of a biological sample from the collection medium 114 to the
biological sample storage medium 119 may thus be implemented without the
operator coming into direct contact with the sample collection portion 108.
Furthermore, since the transfer of the sample is implemented by the use of a
sample transfer means such as a cover 106, with the collection portion 108 being
located between the cover 106 the holding portion 104, the sample transfer
means can also be used to hold the collection portion in place subsequent to
transfer of the sample. This is advantageous since, in order to improve
traceability of the sample, after transfer of the sample to the biological sample
storage medium, the latter is typically not removed from the device 100, with
the device 100 including the storage medium 119 storing the sample instead

being placed into a bag and transported to a laboratory or other facility for
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processing; it is therefore advantageous to hold the collection portion 108 in
place in the transfer position, in order that any portion of the sample remaining
on the collection medium 114 does not spread within the bag. The cover 106, or
other sample transfer means, can thus be used to perform a dual function,
simplifying the structure of the device 100. Further, the cover 106 may be
arranged to be substantially flat, so that no protrusions are present in the device
100, preventing the bag in which it is contained from being punctured or
otherwise damaged during transport.

Figures 3a and 3b shows a biological sample collection device 300 in
accordance with a second embodiment of the present invention. The biological
sample collection device 300 of this embodiment comprises a body portion 302,
which includes a holding portion 304 connected to a cover 306, and a collection
portion 308, which is connected to the body portion 302 by a movable arm 310.
The collection portion 308 comprises a plate 312 and a collection medium 314.
The holding portion 304 comprises a compartment 316 for holding a biological
sample storage medium (not shown). Unless otherwise indicated, the various
components of the biological sample collection device 300 of this second
embodiment have the same features of the corresponding components of the
biological sample collection device 100 of the first embodiment described
above.

In the embodiment of Figure 3a, the arm 310 is able to rotate about a
swivel joint 332, which allows the collection portion 308 to rotate about a fixed
axis in a plane substantially parallel to the plane of the holding portion 304 (i.c.
the plane that the holding portion 304 defines for holding a biological sample
storage medium). A gap is provided between the holding portion 304 and the
cover 306, through which the collection portion 308 may pass; the gap is
preferably large enough so that the collection portion can pass through ecasily
without any biological sample on the collection medium 314 coming into
contact with any part of the body portion 302. The flexibility of the arm 310
allows the collection portion 308 to be manocuvred into the gap between the
holding portion 304 and the cover 306, and subsequently enables the collection

portion to locate in the recess 320. Accordingly, in this embodiment, the cover
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306 may be fixedly connected to the holding portion 304, with no cover hinge or
other movable connection used.

Thus, the collection portion 308 may be moved between a collection
position, in which the arm 310 is fully extended as shown in Figure 3b, and a
transfer position (not shown in the Figures) in which the collection portion 308
is located between the cover 306 and the holding portion 304.

When the collection portion 308 is in the collection position (i.e. the
device 300 is in the collection configuration), the biological sample collection
device 300 is in a collection configuration, suitable for collecting a biological
sample, as described above in relation to Figure 1a.

When the collection portion 308 is in the transfer position (i.e. the device
is in the transfer configuration), the collection medium 312 is held apart from
the holding portion 304, so that it is not held in contact with a biological storage
medium held therein. A biological sample held on the biological sample
collection medium may be transferred to the sample storage medium by use of a

recess 326, as described above in relation to Figures 2a and 2b.

Alternative Arrangements

Figures 4a and 4b show a first alternative arrangement for a biological
sample collection device 400 comprising a collection portion 408 and a holding
portion 404, the collection portion 408 being connected to the holding portion
404 by an arm 410. Unless otherwise indicated, the various components of this
first alternative biological sample collection device 400 have the same features
as the corresponding components of the biological sample collection device 100
of first embodiment described above.

The holding portion 404 comprises a compartment 416 for holding a card
418 or other biological sample holding medium; the arrangement shown in
Figures 4a and 4b includes sprung clamps 422 for holding a biological sample
storage medium, which may be held on a card 114 as described above, in place

in the holding portion 404. The collection portion 408 is movably connected to
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the holding portion 404 by a slide joint 432 which allows the arm 410 to be
extended and retracted, so that the collection portion 408 can move between a
collection position, in which the arm 410 is fully extended as shown in Figure 4a
and a transfer position, in which the collection portion 408 is located so that the
collection medium is arranged facing the sample storing portion, as shown in
Figure 4b. A handle 411 is provided on the arm 412 at an end opposite to that at
which the collection portion 408 is located to facilitate extension and retraction
of the arm 410. When the sample collection portion 408 is in the transfer
position, the operator may press directly on the sample collection portion 408 in
order to transfer a sample collected on the sample collection medium to the
biological sample storage medium. Although not shown, a tab lock may be
incorporated into the arrangement to maintain the collection portion 408 in a
position separated from the card 418 or other biological sample storage medium
for subsequent storage and shipping.

This first alternative arrangement of a biological sample collection
device 400 is compact, and requires no parts protruding out of the plane of the
device, making it convenient for storage and transportation.

Figure 5 shows a second alternative arrangement for a biological sample
collection device 500 comprising a collection portion 512 and a holding portion
504. Unless otherwise indicated, the various components of this second
alternative biological sample collection device 500 may have the same features
as the corresponding components of the biological sample collection device 100
of first embodiment described above. In particular, the collection portion 512 is
connected to the holding portion 504 by a movable arm 510, which includes a
hinge 532 or other swivel joint, allowing the collection portion 512 to move
between a transfer position and a collection position in the same way as the
collection portion 108 described above in relation to Figures 1a, 1b, and 1c.

The device 500 comprises a lock for locking the collection portion in the
transfer position. In the example of Figure 5, the lock comprises a stub 511
located on an each outer edge of a distal portion 510b of the arm 510, each of
the stubs corresponding in size and position to a socket 513 located on the outer

edges of a proximal portion 510a of the arm. In the example shown there are
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two sockets 513 arranged to receive respective stubs 511. The stubs 511 engage
with the sockets 513 when the stubs 511 are brought into physical contact with
the sockets 513 and an appropriately directed force is applied.  The
configuration of the sockets 513 is such that the stubs 511 may be removed from
the sockets 513 by the application of an appropriate force applied in the opposite
direction to the force that is required to engage the locks. When transferring a
sample from the sample collection medium to a biological sample storage
medium, an operator may apply a force directly to the sample collection portion
502, pushing the sample collection medium 514 against the card 518 or other
biological sample storage medium held in the compartment 516 of the holding
portion 408. Since there is a lock located on each side of the arm, the sample
collection portion 512 can be held firmly in position during transfer of the
sample, enabling an even transfer onto the sample storage medium.

Although the arrangements described above in relation to Figure 4 and
Figure 5 do not include any cover or other sample transfer means, it will be
understood that these arrangements could be modified to include such sample
transfer means, in accordance with embodiments of the present invention.

Typically, the biological sample collection devices 100, 300, 400, 500
described above are supplied with a card 118 in place in the holding portion 104.
However, in some circumstances the card 118 may be supplied separately from
the device 100. Typically, the device 100, 300, 400, 500 is for single-use;
however, in some applications the card 118 and/or the collection medium 110
may be removed and replaced.

The biological sample devices 100, 300, 400, 500 described above may
comprise an identification tag comprising identification information. The tag
may be printed directly onto the device 100, or be incorporated onto an adhesive
label, or be added to the device 100 by any other means. The tag may comprise
textual and/or graphical information including sample identification numbers,
donor details, and/or a barcode relating to such details stored remotely in a
database. Other types of tag may be used, for example an RFID tag.

The device 100, 300, 400, 500 may be manufactured from a plastics

material using an injection moulding process. The plastics material should be
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compliant enough to allow temporary deformation of resilient parts of the device
100, 300, 400, 500 that are required to deform, when subjected to a suitable
externally applied force, and to relax to their original positions, upon removal of
the externally applied force. The plastics material may also be selected such
that it does not easily build up a static charge when handled, since such static
charge can cause problems such as different collection devices 100, 300, 400,
500 sticking together, interfering with handling. An exemplary suitable plastics
material is polypropylene homopolymer resin. However, any other suitable
plastics material could be used as an alternative.

The above described biological sample collection devices 100, 300, 400,
500 are typically used for collection of biological samples such as saliva, blood
or other bodily fluids. Samples collected by operation of the device 100, 300,
400, 500 may be subjected to processing such as DNA or RNA amplification
procedures, for example as polymerase chain reaction (PCR) procedures.

The above embodiments are to be understood as illustrative examples of
the invention. Further embodiments of the invention are envisaged. For
example, in some cases it may be desirable to remove and discard the collection
portion after use, effectively converting the body portion 102 into a stand-alone
storage device. For this purpose, a weak point may be included in the arm, or
where the arm connects to the body portion 102.

Although the use of a recess portion 126, 326 is described above in
relations to the first and second embodiments for the transfer of the biological
sample, in some embodiments, no recess is used. Instead the cover 106, 306
may be arranged to be sufficiently flexible such that a pushing force exerted
thereon forces the collection medium 114, 312 to press against the biological
sample storage medium, for example.

In addition, although the swivel joints 132, 332, 532 described above
allowed swivelling in one plane only, embodiments of the invention are not
limited to such movement; for example, in some embodiments a ball and socket
joint may be used, which enables swivelling in any arbitrary plane.

Further, it is to be understood that any feature described in relation to

any one embodiment may be used alone, or in combination with other features
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described, and may also be used in combination with one or more features of
any other of the embodiments, or any combination of any other of the
embodiments. Furthermore, equivalents and modifications not described above
may also be employed without departing from the scope of the invention, which

5 is defined in the accompanying claims.
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Claims

1. A biological sample collection device, comprising:

a collection portion carrying a biological sample collection medium; and

a body portion comprising a storage medium holding portion for holding
a biological sample storage medium at a holding position, and a sample
transfer means,

the collection portion being movably connected to the body portion,
whereby the biological sample collection device is capable of being
configured according to a first configuration and according to a second,
different, configuration, wherein:

in said first configuration, the collection portion is at a first position
spatially separated from the body portion for collecting a biological sample
on the biological sample collection medium; and

in said second configuration, the collection portion is at a second
position at least partly between the sample storage medium holding portion
and the sample transfer means, and the sample transfer means is operable to
apply a force to the collection portion, whereby said collection portion is
compelled towards said holding position so that, when the storage medium
holding portion holds a biological sample storage medium, the biological
sample collection medium is pushed against said biological sample storage
medium;

the device being characterised in that the sample transfer means
comprises a cover portion, and when the collection portion is at said second
position, the collection portion is at least partly enclosed by the cover portion

and the storage medium holding portion.

2. A Dbiological sample collection device according to claim 1,
wherein, when the collection portion is at said second position, the biological
sample collection medium is in a position separated from said holding

position.



WO 2012/163788 PCT/EP2012/059683

10

15

20

25

30

18

3. A Dbiological sample collection device according to claim 2,
wherein the collection portion is connected to the body portion via an arm
portion which is arranged to flex from said second position towards the

holding position in response to said force.

4. A biological sample collection device according to any preceding
claim, wherein the sample transfer means comprises a compressible recess
portion, and said operation of the sample transfer means comprises

compression of the recess portion.

5. A biological sample collection device according to any preceding
claim, wherein said recess portion has at least one dimension substantially
matching a corresponding dimension of the collection portion, so that the
collection portion may locate in said recess portion when the device is in the

second configuration.

6. A biological sample collection device according to any preceding
claim, wherein the collection portion is connected to the storage medium
holding portion via a swivel joint, which enables the collection portion to

move between said first position and said second position.

7. A Dbiological sample collection device according to claim 6,
wherein the storage medium holding portion defines a plane for holding said
biological sample storage medium, and the swivel joint enables the collection

portion to swivel about an axis substantially within said plane.

8. A Dbiological sample collection device according to either of
claim 6 and claim 7, wherein the storage medium holding portion defines a
plane for holding said biological sample storage medium, and the swivel joint
enables the collection portion to swivel about an axis substantially

perpendicular to said plane.
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9. A Dbiological sample collection device according to claim 8,
wherein a gap is provided between said sample transfer means and said
storage medium holding portion and the swivel joint enables the collection

portion to move through said gap.

10. A biological sample collection device according any of claim 1 to
claim 3, wherein the collection portion is connected to the storage medium
holding portion via a slide joint, which enables sliding movement of the

collection portion between said first position and said second position.

11. A biological sample collection device according to any preceding
claim, wherein said sample transfer means is movably connected to said
storage medium portion between an open position, for facilitating movement
of the collection portion from said first position to said second position, and a
closed position for enabling operation of the sample transfer means to apply

said force.

12. A biological sample collection device according to claim 11,
comprising a locking means for locking said sample transfer means in at least

one of said closed position and said open position.

13. A biological sample collection device according to any preceding
claim, comprising a locking means for locking said collection portion in at

least one of said first position and said second position.

14. A biological sample collection device according to any preceding
claim, wherein the sample collection medium comprises an absorbent

material for absorbing a liquid biological sample.

15. A biological sample collection device according to any preceding
claim, comprising a biological sample storage medium held in said storage

medium holding portion.
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16. A biological sample collection device according to claim 15,
wherein the biological sample storage medium is removable from said

storage medium holding portion.

17. A biological sample collection device according to any preceding
claim, wherein the biological sample storage medium comprises a planar

membrane for absorbing liquid biological samples.

18. A biological sample collection device according to claim 17,

wherein the biological sample storage medium is held on a card.

19. A biological sample collection device according to any preceding

claim, made from a plastics material.

20.  Use of a biological sample collection device according to any

preceding claim, for collecting a biological sample.



WO 2012/163788 PCT/EP2012/059683

1/9




WO 2012/163788 PCT/EP2012/059683

2/9

132




000000000000000000000000000000




WO 2012/163788 PCT/EP2012/059683

4/9




PCT/EP2012/059683

WO 2012/163788

5/9

4d¢c Old

m://_

90/ \_

m:/_

N N
qoss” -
N
20z 20z
ec old
N Ny
2z

Qo:\

90} \_

NQNW/

»NQN



WO 2012/163788 PCT/EP2012/059683

6/9




WO 2012/163788 PCT/EP2012/059683

719

300
\




WO 2012/163788 PCT/EP2012/059683

8/9

432

408 418—L—t \ | 411
C -
4107 N/

416
4 |
404’ 422
FIG. 4a
422 400
i /
]
432
| = 411~
4184—+ @
_ | 410 —
=
LI

R R



WO 2012/163788 PCT/EP2012/059683

9/9

FIG. 5




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/059683

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B10/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2604/171173 Al (ECKERMANN MARTIN [DE] 1,5-7,
ET AL) 2 September 2004 (2004-09-02) 10-16,

19,20

Y paragraph [0029] - paragraph [0030] 2-4,8,9,
paragraph [0036] 17,18
paragraph [0045] - paragraph [0053];
figures 1-7

Y US 2010/106057 Al (HARVEY MICHAEL A [US] 2,3,17,
ET AL) 29 April 2010 (2010-04-29) 18
paragraph [0035]
paragraph [0044]; figure 6

Y US 2009/208371 Al (HANNANT MATTHEW [GB] ET 4,8,9
AL) 20 August 2009 (2009-08-20)
paragraph [0051]; figures 1-5

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other

"P" document published prior to the international filing date but later than

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

the priority date claimed

"&" document member of the same patent family

Date of the actual completion of the international search

23 July 2012

Date of mailing of the international search report

01/08/2012

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Jansson Godoy, Nina

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2012/059683
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004171173 Al 02-09-2004 AT 317242 1 15-02-2006
AU 2002313476 B2 18-05-2006
CA 2448721 Al 05-12-2002
DE 10126583 Al 23-01-2003
DK 1392173 T3 24-04-2006
EP 1392173 A2 03-03-2004
ES 2254710 T3 16-06-2006
HK 1059028 Al 12-05-2006
JP 2004534944 A 18-11-2004
US 2004171173 Al 02-09-2004
WO 02097389 A2 05-12-2002

US 2010106057 Al 29-04-2010 CA 2677472 Al 21-08-2008
CN 101657261 A 24-02-2010
EP 2111298 Al 28-10-2009
JP 2010519507 A 03-06-2010
US 2008196517 Al 21-08-2008
US 2010106057 Al 29-04-2010
WO 2008099196 Al 21-08-2008

US 2009208371 Al 20-08-2009 AT 540619 T 15-01-2012
AU 2007220314 Al 07-09-2007
CA 2644564 Al 07-09-2007
EP 1991131 Al 19-11-2008
ES 2380057 T3 08-05-2012
GB 2435832 A 12-09-2007
JP 2009528534 A 06-08-2009
US 2009208371 Al 20-08-2009
WO 2007099355 Al 07-09-2007

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report

