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Sample Collection Apparatus
Field

The present invention relates to a sample collection apparatus, in particular a sample
collection apparatus for collecting samples from the high vaginal and endocervical
region. The sample collection apparatus can be used for obtaining a sample during
a sexual assault examination. The apparatus can also be used in the collection of
vaginal material for medical purposes, such as cervical smears for cervical

screening. The apparatus can also be used to collect samples from the anal cavity.
Background

The current process of collecting samples from the high vaginal and endocervical
region involves the insertion of the speculum or a proctoscope and is a very invasive
process, which may cause discomfort. This problem applies for sexual assault
examinations and the collection of vaginal material for medical purposes such as for

cervical screening.

Another issue with the current process, in particular for sexual assault examinations,
is the potential for contamination during the collection process. For example, as the
speculum is inserted into the vagina, there is the potential for semen from the vulva
or low vagina to be transferred to the high vagina or endocervical regions. This
would result in a high vaginal swab producing a positive result when there was in fact
no semen originally deposited in this region. The swabs currently in use have no
protection to assure that the collected sample is only from the area stated in the
Forensic Faculty of Legal Medicine (FFLM) regulation and has not been
contaminated with fluids deriving from other areas. As the FFLM regulations indicate
that the area where semen is found is important for the result interpretation and for
the conclusion based on these results, it is important to be certain that the sample on
the swab is not contaminated from introducing or retrieving the swab. The belief that
contamination could have arisen would be sufficient to discount vital evidence, and
could result in assailants being found not guilty when in fact the semen was present

in the allotted region.



The present invention seeks to provide a new sample collection apparatus for
collection of samples from the vaginal or anal cavities. The present invention also
seeks to reduce discomfort during the examination process. The present invention
also seeks to provide a collection apparatus which reduces the potential for
contamination into specific areas, which may affect the accuracy of the interpretation
of results.

Summary

In one aspect of the present invention, a sample collection apparatus comprises: an
elongate outer casing having an insertion end and a withdrawal end; and a sample
collection device within the outer casing; wherein the apparatus is moveable
between an undeployed configuration in which the insertion end is closed and a
deployed configuration in which the insertion end is open wherein the sample
collection device is extendable through the insertion end of the outer casing in the

deployed configuration.

The sample collection apparatus is for insertion into a vaginal or anal cavity. The
apparatus can be used to collect a sample. In the undeployed configuration the
apparatus may be inserted into the cavity. Whilst in the cavity, the apparatus may be
deployed or transferred to the deployed configuration in which the collection device
can be extended through the open insertion end. The collection device may be

withdrawn with the outer casing still in the orifice.
The insertion end of the outer casing may have perforations to assist opening.

The sample collection apparatus may comprise an opening mechanism which is
activatable to open the insertion end of the outer casing as the apparatus moves
from the undeployed configuration to the deployed configuration.

The opening mechanism may comprise an elongate intermediate casing within the
outer casing wherein the elongate intermediate casing has an insertion end and is
moveable within the outer casing so that the insertion end of the intermediate casing

is able to open the insertion end of the outer casing, and wherein the sample



collection device is within the intermediate casing and can be extended through the
insertion end of the intermediate casing and the insertion end of the outer casing in

the deployed configuration.

The sample collection apparatus may further comprise a stop which limits the
extension of the intermediate casing in relation to the outer casing in the deployed

configuration.

The insertion end of the intermediate casing may be extendable beyond the insertion
end of the outer casing in the deployed configuration.

The intermediate casing may be slideable within the outer casing to move from the
undeployed configuration to the deployed configuration.

The intermediate casing may be moveable within the outer casing using a screw

thread to move from the undeployed configuration to the deployed configuration.

The insertion end of the intermediate casing may be closed in the undeployed

configuration.

The insertion end of the intermediate casing may have perforations to assist

opening.

The insertion end of the outer casing may have an inner curvature and the insertion
end of the intermediate casing may have an outer curvature, wherein said inner

curvature is more curved than said outer curvature.

The intermediate casing may be longer than the outer casing and a withdrawal end
of the intermediate casing may extend beyond the withdrawal end of the outer casing

in the undeployed configuration.

The sample collection apparatus may comprise a further opening mechanism which
is activatable to open the insertion end of the intermediate casing as the apparatus
moves from the undeployed configuration to the deployed configuration. The further
opening mechanism may comprise an elongate inner casing within the intermediate
casing wherein the elongate inner casing has an insertion end and is moveable
within the intermediate casing so that the insertion end of the inner casing is able to

open the insertion end of the intermediate casing, and wherein the sample collection
3



device is within the inner casing and can be extended through the insertion end of
the inner casing, the insertion end of the intermediate casing and the insertion end of

the outer casing in the deployed configuration.

The apparatus may comprise a stop which limits the extension of the inner casing in
relation to the intermediate casing in the deployed configuration.

The insertion end of the inner casing may be extendable beyond the insertion end of
the intermediate casing in the deployed configuration.

The inner casing may be slideable within the intermediate casing to move from the
undeployed configuration to the deployed configuration or the inner casing may be
moveable within the intermediate casing using a screw thread to move from the

undeployed configuration to the deployed configuration.

The inner casing may be longer than the intermediate casing and a withdrawal end
of the inner casing may extend beyond the withdrawal end of the intermediate casing
in the undeployed configuration.

The sample collection apparatus may comprise a sample collection device, wherein
the sample collection device is longer than the outer casing, intermediate casing
and/or inner casing and a withdrawal end of the sample collection device extends
beyond the withdrawal end of the outer casing, intermediate casing and/or inner
casing in the undeployed configuration.

The sample collection device may comprise a swab, a brush or a spatula.

The apparatus may comprise a guide for guiding the sample collection device within
the apparatus.

The sample collection apparatus may comprise a guard on the withdrawal end of the

outer casing.
The sample collection device may have a detachable head.

Another aspect of the present invention provides a kit comprising the components of
a sample collection apparatus.



Embodiments of the invention can provide a smaller tool for insertion into the vaginal

or anal cavity to helps limit the level of discomfort endured.

Embodiments of the present invention enable a less invasive technique to be used
than current techniques. Also, the apparatus has a protective casing or covering to
ensure that the sample collection device (e.g. swab) will take the sample from the
target area, without being contaminated while introducing it in or retrieving it from the
vaginal canal.Embodiments of the invention use a protective outer casing or shield
encasing the collection device (e.g. a swab). Embodiments can provide a
mechanism for a staggered exposure which can be used, for example, for sampling
different regions of the vaginal canal. This significantly reduces the potential for

contamination.

Other aspects and features of the present invention will be appreciated from the
following description and the accompanying claims.

Brief Description of the Drawings

Embodiments of the present invention will now be described, by way of example
only, with reference to the accompanying drawings in which like reference numerals

are used to depict like parts. In the drawings:

Fig. 1a shows a first exemplary embodiment of a sample collection apparatus when

the apparatus is in an undeployed configuration;

Fig. 1b shows a cross section of a first exemplary embodiment of a sample collection
apparatus when the apparatus is in an undeployed configuration;

Fig. 2a shows a first exemplary embodiment of a sample collection apparatus when
the apparatus is in a first partially deployed configuration;

Fig. 2b shows a cross section of a first exemplary embodiment of a sample collection
apparatus when the apparatus is in a first partially deployed configuration;

Fig. 3a shows a first exemplary embodiment of a sample collection apparatus when
the apparatus is in a fully deployed configuration;

5



Fig. 3b shows a cross section of a first exemplary embodiment of a sample collection
apparatus when the apparatus is in a fully deployed configuration;

Fig. 4 shows a cross section of the insertion end of a sample collection apparatus in

an undeployed configuration;

Fig. 5 shows a cross section of the insertion end of a sample collection apparatus in
a first partially deployed configuration;

Fig. 6 shows a cross section of the insertion end of a sample collection apparatus in
a fully deployed configuration;

Fig. 7a shows a cutaway picture of a second exemplary embodiment of the sample
collection apparatus, wherein the outer casing is shown as a cross section, and the
apparatus is in an undeployed configuration;

Fig. 7b shows a cutaway picture of a second exemplary embodiment of the sample
collection apparatus, wherein the outer casing and intermediate casing are shown as

a cross section, and the apparatus is in an undeployed configuration;

Fig. 8 shows a cross section of the second exemplary embodiment of the sample
collection apparatus in a first partially deployed configuration;

Fig. 9 shows a cross section of the second exemplary embodiment of the sample
collection apparatus in a fully deployed configuration;

Fig. 10 shows the second exemplary embodiment of the sample collection apparatus

from a perspective view;

Fig. 11 shows the second exemplary embodiment of the sample collection apparatus

from a cutaway, perspective view;

Fig. 12 shows the second exemplary embodiment of the sample collection apparatus
in a disassembled form;

Fig. 13a shows a cross-section of a third exemplary embodiment of the sample

collection apparatus; and



Fig. 13b shows a cutaway, perspective view of the third exemplary embodiment of

the sample collection apparatus.
Detailed Description

Figures 1a and 1b depict an exemplary embodiment of the sample collection
apparatus 100 in an undeployed configuration. In particular, Fig. 1a depicts the
sample collection apparatus 100 from an external viewpoint and Fig. 1b depicts a
cross-section of the sample collection apparatus 100. The sample collection
apparatus 100 comprises an elongate outer casing 110 with a closed insertion end
112 and inner and outer surfaces 114 and 116 respectively. The closed insertion end
112 is configured to be openable. In this embodiment, the closed insertion end is
petalled so that the end may be opened if pressure is applied from within the outer

casing 110.

The elongate outer casing may also have a guard 118 fixed on the withdrawal end,
arranged to limit the distance that the outer casing 110 may be inserted into an
orifice from which a sample is to be taken. The guard may also serve to provide a
surface for the stopper 128 to press against in the first partially deployed
configuration. The guard may also serve to allow a user to apply pressure to the
various casings provided in the sample collection apparatus, in order for the
apparatus to be deployed. The guard can further restrict lateral movements of the
sample collection apparatus 100 when it is deployed in an orifice.

The sample collection apparatus 100 of this exemplary embodiment further
comprises an intermediate casing 120 arranged within the outer casing 110 and
capable of telescoping through the outer casing 110. The intermediate casing also
has a closed insertion end 122 which in this embodiment is a petalled end configured
to open if pressure is applied from within the intermediate casing 120. The
intermediate casing has an inner surface 124 and an outer surface 126. The
intermediate casing 120 has a stopper 128 arranged on the withdrawal end to limit
the distance that the intermediate casing 120 may telescope through the outer
casing 110. The intermediate casing 120 also has a grip 129. The elongate

intermediate casing 120 is longer than the elongate outer casing 110.



The sample collection apparatus 100 depicted in Figures 1a and 1b further
comprises an inner casing 130 arranged inside the intermediate casing 120 and
capable of telescoping through the intermediate casing 120. The inner casing 130
has an inner surface 134 and an outer surface 136. The inner casing has an open
insertion end 132. The inner casing 130 also has a guide 142 arranged to guide the
movement of a sample collection device. The inner casing 130 also has a stopper
138 arranged to limit the distance that the inner casing 130 can move within or
telescope through the intermediate casing 120. The inner casing 130 also has a grip
140. The inner casing 130 is longer than the intermediate casing 120 and the outer
casing 110.

The sample collection device is a swab 150 comprising a stem 152 and a swab head
154. The swab is arranged inside the inner casing 130 as shown in Fig. 1b. The
swab 150 is longer than the outer casing 110, the intermediate casing 120 and the
inner casing 130.

In the undeployed configuration depicted in Figs. 1a and 1b, the petalled insertion
end 112 of the outer casing 110 is closed. The petalled insertion end 122 of the
intermediate casing 120 is also closed. In this exemplary embodiment the
intermediate casing 120 is arranged so that, when the intermediate casing is pushed
towards the closed insertion end 112 of the outer casing 110, the outer surface 126
of the intermediate casing 120 comes into contact with the inner surface 114 of the
outer casing 110 and opens the petalled insertion end 112 of the outer casing 110.
That is, the intermediate casing 120 has the dual role of acting as an opening
mechanism for the outer casing 110 and protecting the inner casing 130.

The intermediate casing 120 and the outer casing 110 are shaped so that the tip of
the insertion end 122 of the intermediate casing 120 is unable to come into contact
with the tip of the insertion end 112 of the outer casing 110. This limits the risk of
contamination when the petalled insertion end 112 of the outer casing 110 is
opened. The ends of the casings are curved so that the closed insertion end 112 of
the outer casing 110 is configured to be opened when the outer surface 126 of the
intermediate casing 120 applies pressure to the inner surface 114 of the outer casing

110 at a point other than at the tip.



In the undeployed configuration of the sample collection apparatus 100, the inner
casing 130 is arranged within the intermediate casing 120 so that, when the inner
casing 130 is pushed towards the closed insertion end 122 of the intermediate
casing 120, the outer surface 136 of the inner casing 130 comes into contact with the
inner surface 124 of the intermediate casing 120 and opens the petalled insertion
end 122 of the intermediate casing 120.

The closed, petalled insertion ends 112 and 122 have perforations to assist in their

opening.

Figs. 2a and 2b depict the same embodiment of the sample collection apparatus 100
in a first partially deployed configuration. More specifically, Fig. 2a shows the sample
collection apparatus 100 in the first partially deployed configuration from an external
viewpoint and Fig. 2b shows a cross section of the sample collection apparatus in
this first partially deployed configuration.

In Figs. 2a and 2b, the intermediate casing 120 is shown extended through the open,
petalled end 212 of the outer casing 110. The intermediate casing 120 is depicted as
having been slidably moved a limited distance through the open end 212 of the outer
casing 110. In this first partial deployment, the guard 118 and the stopper 128 are
arranged so as to prevent the intermediate casing 120 telescoping further through
the petalled, open end 212 of the outer casing 110.

In order to move from the undeployed configuration to the first partially deployed
configuration, a user may, for example, use the grip 129 and push the intermediate
casing towards the orifice. The motion causes the intermediate casing 120 to force
open the closed insertion end 112 of the outer casing 110. The intermediate casing
120 can be extended until the stopper 128 comes into contact with the guard 118.

The outer surface 126 of the intermediate casing 120 is not in contact with the outer
surface 116 of the outer casing 110 in this partially deployed configuration. This
means that cells or semen from, for example, the lower vaginal region should not be
transferred on the intermediate casing and thus should not be transferred to a higher
region of the vagina. Thus, the risk of contamination of a sample collection from the



higher vaginal region is reduced as cells or semen from the lower vaginal region

should not be transferred to the higher vaginal region.

The petalled insertion end 122 of the intermediate casing 120 is closed and so

shields the inner casing 130 and the sample collection device 150.

Figs. 3a and 3b depict the same embodiment of the sample collection apparatus in a
fully deployed configuration. Fig 3a depicts an external view of the apparatus whilst
Fig 3b shows a cross section of the sample collection apparatus.

In this fully deployed configuration, the inner casing 130 is extended through the
open petalled end 212 of the outer casing 110 and the open petalled end 322 of the
intermediate casing 120. The stopper 138 of the inner casing 130 is in contact with
the grip 129 of the intermediate casing 120, thereby inhibiting further progression of
the inner casing 130 through the intermediate casing 120.

The swab 150 is extended by the user through the inner casing 130 so that the swab
head 154 is exposed, and thus suitably arranged to collect cells or other samples.

To move from the first partially deployed configuration shown in Figs. 2a and 2b to
the fully deployed configuration of the apparatus 100 shown in Figs. 3a and 3b, the
user can use the grip 140 to slide the inner casing 130 through the intermediate
casing 120 until the end of the intermediate casing 120 is penetrated. Thus the
apparatus 100 adopts a second partially deployed configuration (not shown) wherein
the petalled insertion ends of the outer casing and intermediate casing have both
been opened and yet the sample collection device remains hidden away, protected
by the inner casing 130. After the insertion end 212 of the intermediate casing 120 is
opened, the user may optionally extend the inner casing 130 further through the
intermediate casing as desired, but no further than the stopper 138 allows.

The inner casing 130 acts as a protector for the swab 150 and prevents exposure of
the swab head 154 to contaminants on the extended intermediate casing 120,
particularly when the insertion end of the intermediate casing is being opened. To
progress from the second partially deployed configuration to the fully deployed
configuration shown in Figs. 3a and 3b, a user may slide the swab 150 along the
inner casing until the swab head 154 is exposed.

10



If, for example, the sample collection apparatus 100 is used for a sexual
examination, then in the fully deployed configuration the sample collection device
would collect a sample from the higher vaginal region with a very low risk of

contamination from material carried from the lower vaginal region.

In this embodiment, the swab head 154 can be retracted within the apparatus after a
sample has been collected. The apparatus can then be withdrawn and deposited in,
for example, an evidence bag.

Figure 4 depicts the insertion end of the same embodiment of the sample collection
apparatus arranged in the undeployed configuration. The swab 150 is arranged
inside the inner casing 130, which in turn is arranged inside the intermediate casing

120. The intermediate casing 120 is arranged inside the outer casing 110.

The petalled insertion end 112 of the outer casing 110 is closed. The petalled
insertion end 122 of the intermediate casing 120 is also closed. The closed insertion
ends of the outer and intermediate casings comprise perforations to assist the
opening of the insertion ends. The inner surface 114 of the outer casing 110 has
indents 402 configured to ease the opening of the petalled insertion end 112.
Similarly, the inner surface 124 of the intermediate casing 120 has indents 412
configured to assist in the opening of the petalled insertion end 122 of the

intermediate casing 120.

In this embodiment, the closed insertion end 122 of the intermediate casing 120 is
curved differently to the closed insertion end 112 of the outer casing 110. This
difference in curvature prevents the tips of the outer and intermediate casings from
touching. The closed insertion end of the intermediate casing is instead configured
so that a point 414 on the outer surface 126, not at the tip, makes contact with a
point 404 on the inner surface 114, not at the tip, in order to apply pressure to open
the insertion end 112 of the outer casing 110.

Fig. 5 depicts the insertion end of the sample collection apparatus arranged in the
first partially deployed configuration. The petalled end 212 of the outer casing is
open, exposing the intermediate casing 120. As has been described previously, the

curvature of the outer casing 110 and the shaping of the intermediate casing 120
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prevent the tip of the closed insertion end 122 of the intermediate casing from
coming into contact with the tip of the outer casing 110.

Fig. 6 depicts the insertion end of the fully deployed sample collection apparatus. In
this configuration, both the end of the outer casing 110 and the end of the
intermediate casing 120 are opened and the inner casing 130 is extended. The swab
150 has been extended beyond the end of the inner casing 130 so that the swab
head 154 is exposed.

Figs 7a and 7b depict a second embodiment of the sample collection apparatus 700
in an undeployed configuration. Fig. 7a is a cutaway drawing of the sample collection
apparatus 700 in which the outer casing 710 is shown in cross section. Fig. 7b is
another cutaway drawing of the sample collection apparatus 700 in which the outer
casing 710 and the intermediate casing 730 are shown in cross section only.

The outer casing 710 has a closed insertion end 712 and outer surface 716. The
outer casing 710 further has an inner surface 714 having an internal thread 718. The

outer casing also a guard 720 on the withdrawal end.

The intermediate casing 730 also has a closed insertion end 732 and an outer
surface 736 having an external thread 738. The external thread 738 of the
intermediate casing 730 is designed to fit the internal thread 718 of the outer casing
710. The inner surface 734 of the intermediate casing 730 has an internal thread
740. The intermediate casing 730 has a stopper 742 arranged to stop the
intermediate casing 730 from sliding too far through the outer casing 710. The
intermediate casing 730 also has a grip 744. The intermediate casing 730 is longer
than the outer casing 710.

An inner casing 750 has an open end 752. The outer surface of the inner casing 750
has an external thread 754, designed to couple with the internal thread of the
intermediate casing 730. The inner casing 750 also has a guide (not shown)
arranged to guide the motion of a sample collection device 770 through the inner
casing 750. The inner casing 750 also has a stopper 756 arranged to limit the
distance that the inner casing 750 can travel through the intermediate casing 730.

12



The inner casing 750 also has a grip 758. The inner casing 750 is longer than the
intermediate casing 730 and the outer casing 710.

In this embodiment, the sample collection apparatus is configured to be deployable
by screwing the inner and intermediate casing into the outer casing 710 and opening
the ends 712 and 732 of the outer casing 710 and intermediate casing 730
respectively. In the undeployed configuration, the petalled insertion ends of the outer
casing and intermediate casing are closed.

As with the first embodiment, the curvature of the insertion end of the outer casing is
different from the curvature of the insertion end of the intermediate casing, so that
the intermediate casing can be used to open the insertion end of the outer casing
without the tip of the insertion end of the intermediate casing coming into contact
with the tip of the insertion end of the outer casing.

Fig. 8 depicts a cross sectional representation of the second embodiment of the
sample collection apparatus 700 in a first partially deployed configuration. In this
configuration, the intermediate casing 730 is extended through the open end of the
outer casing 710 but the insertion end 732 of the intermediate casing is closed. The
distance that the intermediate casing can extend through the outer casing is limited
by the stopper 738.

As can also be seen from Fig. 8, the sample collection device 770 is arranged to be
slidable within the inner casing 750, and is guided by a guide 876. The sample

collection device 770 is a swab comprising a stem 772 and a swab head 774.

Fig. 9 is a cross sectional diagram of the sample collection apparatus 700 in the fully
deployed configuration. In the fully deployed configuration, the ends of the outer
casing and the intermediate casing are both open. The inner casing 750 is extended
through the intermediate casing 730 by a distance limited by the stopper 756. The
swab head 774 is exposed for the collection of a sample.

Fig. 10 offers is a perspective view of the second embodiment of the sample
collection apparatus when the sample collection apparatus is in an undeployed

configuration.
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Fig. 11 is a perspective, cutaway picture of the sample collection apparatus when the
sample collection apparatus is in an undeployed configuration. The insertion ends of

the outer casing and intermediate casing are closed.

Fig. 12 shows a disassembled sample collection apparatus according to the second

embodiment.

Figs. 13a and 13b show a third embodiment of the sample collection apparatus
1300. In this embodiment, the sample collection apparatus 1300 comprises an outer
casing 1310, an opening mechanism, and a sample collection device 1320. Fig. 13a
depicts a cross section of the third embodiment of the sample collection apparatus
when it is in an undeployed configuration. Fig. 13b shows the sample collection

apparatus 1300 from a perspective view.

The outer casing 1310 has a closed insertion end 1312 that is configured to be
openable by a catch 1316. The outer casing 1310 also has a guard 1314 arranged to
prevent the sample collection apparatus 1300 from being inserted too far into the

cavity.

The sample collection device 1320 has a head 1322 suitable for collecting a sample
when exposed, a stopper 1324 suitable for limiting the distance that the sample
collection device 1320 can be moved, and one or more protrusions 1326 configured

to connect with the catches 1326.

As the sample collection device 1320 is moved towards the closed insertion end of
the outer casing 1310, the protrusions 1326 on the sample collection device connect
with the catch mechanism 1316 on the outer casing, forcing the insertion end 1312
to open. The sample collection device 1320 can then be further moved into the
cavity, beyond the end 1312 of the outer casing 1310, thus exposing the head 1322
of the sample collection device 1320, but no further than the stopper 1324 allows.

The sample collection apparatus may be manufactured from any suitable material.
For example, the sample collection apparatus may be made from plastic.
Alternatively, the sample collection apparatus may be made from waxed cardboard.

14



Variations of the described embodiments are envisaged, for example, the features of
all of the disclosed embodiments may be combined in any way.

In a simple embodiment the apparatus may comprise an elongate outer casing and a
sample collection device which can itself be used to open the closed insertion end of
the casing.

Other variations of the described embodiments are also contemplated. For example,
the sample collection device may comprise a swab. The sample collection device
may comprise a spatula or brush. The sample collection device may have a
detachable head.

More or fewer casings may be used. The intermediate and inner casings may not be
necessary, and the sample collection apparatus may be operable with an outer
casing and a sample collection device, wherein some other means is used to open
the sealed end of the outer casing. Alternatively, there may be, for example, a third
casing arranged between the inner casing and the sample collection device.

The sample collection device may be retractable, and so may be withdrawn within
the sample collection apparatus. The sample collection apparatus may then be
withdrawn and deposited in, for example, an evidence bag.

The inner casing may be removable from the apparatus. The sample collection
device can be retracted inside the inner casing and then the sample collection device
and inner casing can be removed from the apparatus whilst leaving the outer casing
and intermediate casing in place. The sample collection device can then be removed
from the inner casing and the sample collection device or the detachable head of the
device can be deposited in, for example, a microcentrifuge tube.

One or more different opening mechanisms may be used. For example, the insertion
ends of the outer casing and intermediate casing may be closed with a penetrable
seal or membrane. The apparatus may then be configured such that the intermediate
casing is able to pierce the penetrable seal of the outer casing and the inner casing
is able to pierce the penetrable seal of the intermediate casing. Alternatively some
other catch mechanism can be used for example.

15



One or more guides may be used to guide the sample collection device as the
apparatus moves from an undeployed configuration to a deployed configuration.

A guard may not be necessary. However, if a guard is present on the withdrawal end

of the outer casing, it may be circular or may comprise one or more protrusions.

A camera may be configured to be used with the sample collection apparatus for
visualisation. Such a camera may, for example, be fitted within the outer casing of
the apparatus and may be used to assist in guiding the sample collection device.

In the second embodiment the external threads are fitted to the outer surfaces of the
intermediate and inner casings and the internal threads are fitted to the inner
surfaces of the outer casing and the intermediate casing. The internal threads can be
fitted to the outer surfaces of the intermediate and inner casings and the external
threads can be fitted to the inner surfaces of the outer casing and the intermediate
casing. A screw mechanism may, for example, be used for manoeuvring the
intermediate casing through the outer casing whilst a push mechanism, such as that
used in the first embodiment may be used to move the inner casing through the
intermediate casing. A combination of mechanisms may be used, such as the sliding
mechanism of the first embodiment and the screw mechanism of the second
embodiment, to deploy the sample collection apparatus.

The above embodiments have been described by way of example only, and the
described embodiments are to be considered in all respects only as illustrative and
not restrictive. It will be appreciated that variations of the described embodiments
may be made without departing from the scope of the invention which is indicated by
the appended claims rather than by the foregoing description.
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Claims
1. A sample collection apparatus comprising:
an elongate outer casing having an insertion end and a withdrawal end; and
a sample collection device;

wherein the apparatus is moveable between an undeployed configuration in which
the insertion end is closed and a deployed configuration in which the insertion end is

open;

wherein the apparatus comprises an opening mechanism which is activatable to
open the insertion end of the outer casing as the apparatus moves from the

undeployed configuration to the deployed configuration;

wherein the opening mechanism comprises an elongate intermediate casing within

the outer casing;

wherein the elongate intermediate casing has an insertion end which is closed in the

undeployed configuration;

wherein the intermediate casing is moveable within the outer casing so that the
insertion end of the intermediate casing is able to open the insertion end of the outer

casing;

and wherein the sample collection device is within the intermediate casing and can
be extended through the insertion end of the intermediate casing and the insertion

end of the outer casing in the deployed configuration.

2. A sample collection apparatus according to claim 1, wherein the insertion end of

the outer casing has perforations to assist opening.

3. A sample collection apparatus according to claim 1 or claim 2, wherein the
apparatus comprises a stop which limits the extension of the intermediate casing in

relation to the outer casing in the deployed configuration.
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4. A sample collection apparatus according to any one of claims 1 to 3, wherein the
insertion end of the intermediate casing is extendable beyond the insertion end of

the outer casing in the deployed configuration.

5. A sample collection apparatus according to any one of claims 1 to 4, wherein the
intermediate casing is slideable within the outer casing to move from the undeployed
configuration to the deployed configuration or wherein the intermediate casing is
moveable within the outer casing using a screw thread to move from the undeployed

configuration to the deployed configuration.

6. A sample collection apparatus according to any of claims 1 to 5, wherein the

insertion end of the intermediate casing has perforations to assist opening.

7. A sample collection apparatus according to any of claims 1 to 6, wherein the
insertion end of the outer casing has an inner curvature and the insertion end of the
intermediate casing has an outer curvature, wherein said inner curvature is more

curved than said outer curvature.

8. A sample collection apparatus according to any of claims 1 to 7, wherein the
intermediate casing is longer than the outer casing and a withdrawal end of the
intermediate casing extends beyond the withdrawal end of the outer casing in the

undeployed configuration.

9. A sample collection apparatus according to any of claims 1 to 8, wherein the
apparatus comprises a further opening mechanism which is activatable to open the
insertion end of the intermediate casing as the apparatus moves from the

undeployed configuration to the deployed configuration.

10. A sample collection apparatus according to claim 9, the further opening
mechanism comprising an elongate inner casing within the intermediate casing
wherein the elongate inner casing has an insertion end and is moveable within the
intermediate casing so that the insertion end of the inner casing is able to open the
insertion end of the intermediate casing, and wherein the sample collection device is
within the inner casing and can be extended through the insertion end of the inner
casing, the insertion end of the intermediate casing and the insertion end of the outer

casing in the deployed configuration.
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11. A sample collection apparatus according to claim 10, wherein the apparatus
comprises a stop which limits the extension of the inner casing in relation to the

intermediate casing in the deployed configuration.

12. A sample collection apparatus according to claim 10 or claim 11, wherein the
insertion end of the inner casing is extendable beyond the insertion end of the

intermediate casing in the deployed configuration.

13. A sample collection apparatus according to any of claims 10 to 12, wherein the
inner casing is slideable within the intermediate casing to move from the undeployed
configuration to the deployed configuration or wherein the inner casing is moveable
within the intermediate casing using a screw thread to move from the undeployed

configuration to the deployed configuration.

14. A sample collection apparatus according to any of claims 10 to 12, wherein the
inner casing is longer than the intermediate casing and a withdrawal end of the inner
casing extends beyond the withdrawal end of the intermediate casing in the

undeployed configuration.

15. A sample collection apparatus according to any preceding claim, wherein the
sample collection device is longer than the outer casing, intermediate casing and/or
inner casing and a withdrawal end of the sample collection device extends beyond
the withdrawal end of the outer casing, intermediate casing and/or inner casing in the

undeployed configuration.

16. A sample collection apparatus according to any preceding claim, wherein the

sample collection device comprises a swab.

17. A sample collection apparatus according to any of claims 1 to 16, wherein the

sample collection device comprises a spatula or brush.

18. A sample collection apparatus according to any preceding claim, wherein the
apparatus comprises a guide for guiding the sample collection device within the

apparatus.

19. A sample collection apparatus according to any preceding claim, further

comprising a guard on the withdrawal end of the outer casing.
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20. A sample collection apparatus according to any preceding claim, wherein the

sample collection device has a detachable head.

21. A sample collection apparatus according to any preceding claim, wherein the

sample collection apparatus is configured to be used with a camera.

22. A sample collection apparatus according to any preceding claim, wherein the

sample collection apparatus has a camera fitted within the outer casing.

23. A kit comprising the components of a sample collection apparatus according to

any preceding claim.
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