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COLLECTION DEVICE FOR SAMPLE COLLECTION

BACKGROUND

[0001] Generally, for non-invasive collection of respiratory pathogens,
including respiratory bacteria and viruses, from patients for clinical detection,
use of collection devices, such as swabs, is preferred over aspirates and
washes, especially in crowded healthcare settings. This is owing to the ease
and speed of sampling via swabs, although at the expense of sensitivity. The
swabs to be used as collection devices for pathogens must be able to remove
sufficient sample, including cells and bodily fluids within the sampled orifice,
retain that sample throughout transport, and release the samples into the testing

and/or transport media upon agitation or exposure.

BRIEF DESCRIPTION OF DRAWINGS

[0002] The detailed description is described with reference to the
accompanying figures. In the figures, the left-most digit(s) of a reference number
identifies the figure in which the reference number first appears. The same
numbers are used throughout the drawings to reference like features and

components.

[0003] Figure 1A, Figure 1B, and Figure 2 illustrate a collection device for

sample collection, according to examples of the present subject matter.

[0004] Figure 3 illustrates an example embodiment of a collection device to
be used in nasopharyngeal region, according to an example of the present

subject matter.

[0005] Figure 4 illustrates an example embodiment of a collection device to
be used in the throat region, according to an example of the present subject

matter.
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[0006] Figure 5A and Figure 5B illustrate a locking mechanism of the

collection device, in accordance with an example of the present subject matter.

[0007] Figure 6A and Figure 6B illustrate the locking mechanism of the
collection device, in accordance with another example of the present subject

matter.

[0008] Figure 7A illustrates a container for storing the collection device, in

accordance with an example of the present subject matter.

[0009] Figure 7B illustrates the collection device being accommodated
inside the container, in accordance with an example of the present subject

matter.

[0010] Figure 8A and Figure 8B illustrate the various designs of a head of

the collection device, as examples of the present subject matter.

[0011] Throughout the drawings, identical reference numbers designate
similar elements, but may not designate identical elements. The figures are not
necessarily to scale, and the size of some parts may be exaggerated to more
clearly illustrate the example shown. Moreover, the drawings provide examples
and/or examples consistent with the description; however, the description is not
limited to the examples and/or examples provided in the drawings.

DETAILED DESCRIPTION

[0012] Swabs are widely used as collection devices for non-invasive
collection of samples. Various different types of swabs are currently used
clinically, with the most common being either swabs with a nylon flocked-fibre
tip (hereafter referred to as flocked swabs) or swabs with tightly-wound fibres
made of a polyester, a cellulose fibre, or cotton, at the tips (hereinafter referred
to as bud swabs). While bud swabs can absorb a greater amount of fluids and

are generally cheaper, flocked swabs have been shown to provide greater
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sensitivity, especially, when used for nucleic acid detection-based diagnostic
procedures for bacterial and viral pathogens and cancer cytology. The reasons
for this advantage of the flocked swabs have been hypothesized to be the
greater cell sampling capabilities and enhanced surface area of the flocked
swabs. The flocked swabs also generally retain a lower amount of sample than
bud swabs after agitation, which means that the flocked swabs have an
improved sample release upon agitation. In addition, the inherent abrasiveness
of flocked swabs may assist in releasing cells from the epithelia, i.e., the
sampled cells, thereby improving epithelial cell yields. Therefore, the flocked
swabs have a higher sensitivity as compared to rayon bud swabs for respiratory

pathogens, such as the Respiratory Syncytial Virus and Influenza.

[0013] In addition, the flocked swabs may have an appreciably high
diagnostic sensitivity for intracellular pathogens. For example, the disease
mechanism of intracellular pathogens, such as coronaviruses, is such that they
rely on viral entry through endocytosis upon interaction with ACE2 receptors.
Accordingly, pathogens, such as Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2), has been found to be detectable at rather low
levels in the epithelial cells of the upper respiratory tract. Furthermore, patients
infected by such pathogens have typically presented dry cough and produce
relatively little mucus. Thus, it can be argued that the enhanced cell sampling
capabilities of flocked swabs, rather than the increased fluid retention of bud

swabs, is beneficial in maintaining diagnostic sensitivity.

[0014] The production of flocked swabs, however, involves complex
processes, for example, including shooting of nylon fibres out of a thin tube and
pasting the nylon fibres on the surface of the swab using glue at a high pressure.
Therefore, the manufacturing may be time-consuming. In few other cases,
swabs have been manufactured by 3D printing to emulate the performance of

the flocked swabs. However, the manufacturing of such 3D printed swabs may
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be time-intensive and costly as it requires specialized resources including raw
materials (such as biocompatible resins) and specialized 3D printing hardware.
This not only increases the cost and time of manufacturing but also reduces the
availability of such products in low-resource environments, especially when the
demand is high. For instance, owing to the declaration of COVID-19 as a
pandemic by the World Health Organization, international supply chains have
been disrupted, leading to a shortage of flocked swabs worldwide. In such
circumstances, swabs, such as bud swabs or polyester swabs, which have a

notably inferior performance may have to be adopted.

[0015] Examples of a collection device for collecting samples are described.
The design of the collection device is based on two core principles — the
collection device is easy and cheap to manufacture while allowing for having
cell sampling performance comparable to flocked swabs. Accordingly, the
collection device described herein can be mass-produced using widely used
manufacturing techniques and readily available raw material. For example, the
collection device may be manufactured using available thermoplastics or any
other polymer by injection moulding. Therefore, the collection device can be
mass-produced at short notice and is formed such that it can be easily sterilized
to address any surges in demand and meaningfully aid in enhancing diagnostic
capabilities and speed. Furthermore, owing to the material choice and the
design, the collection device can be effectively used for cell and liquid sampling
with capability aimed to match the performance of flocked swabs or other similar
existing swabs in sampling intracellular pathogens. The collection device of the
present subject matter has the following aspects — (1) provide scalable
manufacturing of collection devices, (2) provide easy and reliable collection of
pathogen samples from patients, (3) provide comfort for the user while sample
collection, (4) provide the collection device to be compatible with a sample

collection and processing container, such as a cartridge. In an example, the
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cartridge may be similar to a test tube and can provide for holding the pathogen

sample before it is processed.

[0016] According to an example, the collection device has different sub-
parts along its length, namely, a head, a neck, and a base or a holding portion.
A user can use the holding portion to hold the collection device while collecting
a sample or otherwise. The neck is flexibly and detachably coupled to the
holding portion. Further, the neck includes a locking mechanism adjacent to a
point of connection of the neck to the holding portion. The locking mechanism
is to detachably couple the neck to the holding portion. The term “detachably”
means that the neck is not fixedly attached to the holding portion, and can be
detached from the holding portion. The term “flexibly” means that the neck is
not rigid with respect to the holding portion, rather can flex or bend with respect
to the holding portion. The head is coupled to the neck opposite to the holding
portion and may include a plurality of grooves. The grooves provided on the
head are capable of performing a capillary action when the head is inserted in
a pool of liquid mixture. For instance, when the collection device is inserted in
nasal region of a patient, the grooves of the head are capable of collecting a

sample from the nasal region.

[0017] The collection device may include a breaking portion to detach the
holding portion from the remaining of the collection device. The breaking portion
serves as a point which allows for easy breakage of the collection device to
separate the holding portion from the rest once the sample has been collected
and allows for easily accommodating the broken collection device, for instance,
in a container, such as a cartridge for transportation. Further, the neck is
designed to be a balanced combination of flexibility and strength so that the
collection device can be manoeuvred into the nasal passage or the throat. In an
example, the neck of the collection device for nasopharyngeal cavity or canal

can have a greater flexibility than the neck of the collection device for the throat,
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since the manoeuvrability required for accessing the nasal passage is greater
than that required for accessing the throat. Further, the head can be designed
to be able to perform two functions — (1) scrape the tissue to collect the sample,
and (2) retain the sample, thereby emulating the performance of the flocked

swab.

[0018] The entire collection device, including the holding portion, the neck
and the head, is formed of a single material. In other words, the collection device
is monolithic. As a result, it is possible to mass produce the collection device
using a forming process. In one example, the design of the collection device has
been optimized to allow manufacturing using thermoplastics, such as medical
grade polypropylene (PP), by injection moulding. The material for manufacturing
is also selected in a way to allow for ease of sterilization via autoclaving or steam

or other sterilization methods for allowing use with human patients.

[0019] These and other advantages of the present subject matter would be
described in greater detail in conjunction with the following figures. While
aspects of the fastener assembly can be implemented in any number of different
configurations, the embodiments are described in the context of the following

device(s).

[0020] Figure 1A, Figure 1B, and Figure 2 illustrate a collection device 100,
according to examples of the present subject matter. In the example shown in
Figure 1A and Figure 1B, the collection device 100 is for use as a
nasopharyngeal collection device, i.e., for collection of samples from the
nasopharyngeal canal. In the example shown in Figure 2, the collection device
100 is for use as a throat collection device, i.e., for collection of samples from
the throat of the patient. In either of the two examples, the construction of the
collection device 100 is such that it does not have any sharp edges so as to

avoid injuries to the patient.



WO 2022/113111 PCT/IN2021/051104

10

15

20

25

[0021] In both the examples, the collection device has different sub- parts
along its length, namely, a head 102, a neck 104, and a base or a holding portion
108. A user can use the holding portion 108 to hold the collection device 100
while collecting a sample or otherwise. The neck 104 is flexibly and detachably
coupled to the holding portion 108. Further, the neck 104 includes a locking
mechanism 106 adjacent to a point of connection of the neck 104 to the holding
portion 108. The locking mechanism 106 is to detachably couple the neck 104
to the holding portion 108. The term “detachably” means that the neck 104 is
not fixedly attached to the holding portion 108, and can be detached from the
holding portion 108 if required. The term “flexibly” means that the neck 104 is
not rigid with respect to the holding portion 108, rather can flex or bend with

respect to the holding portion 108.

[0022] The head 102 is coupled to the neck 104 opposite to the holding
portion 108, and may include a plurality of grooves. The grooves provided on
the head 102 are capable of performing a capillary action when the head 102 is
inserted in a pool of liquid mixture such that the portion of the liquid mixture can
stagnate in the head 102. For instance, when the collection device 100 is
inserted in nasal region of a patient, the grooves of the head 102 are capable of

collecting a sample from the nasal region.

[0023] The collection device 100 may include a breaking portion 110 to
detach the holding portion 108 from remaining of the collection device 100. In
an example, where the neck 104 includes the locking mechanism 106, the
breaking portion 110 is provided such that it is positioned between the locking
mechanism 106 and holding portion 108. In other words, the breaking portion
110 is provided adjacent to the locking mechanism 106 as well as the holding
potion 108. The breaking portion 110 serves as a point which allows for easy
breakage of the collection device 100 to separate the holding portion 108 from

the rest of the collection device 100 once the sample has been collected and
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allows for easily accommodating the broken collection device, for instance, in a
cartridge for transportation. The breaking portion 110 may comprise a notch to
detach the holding portion 108 from the neck 104. The provision of the notch in
the breaking portion 110 creates a region of stress concentration which allows

for easy breakage.

[0024] In addition, as an example, Figure 1B and Figure 2 illustrate the
dimensions of the respective collection devices 100. The holding portion 108
has a length ranging from 95 to 110 millimetre (mm) and a diameter of
approximately 3 mm. The holding portion 108 is followed by the locking
mechanism 106. The locking mechanism 106 may have a length ranging from
10 mm to 20 mm. The holding portion 108 can be separated from the rest of the
collection device 100, after sample collection is completed, by a twisting action
provided to the locking mechanism 106. In other words, the holding portion 108
can be separated from the rest of the collection device by twisting the locking
mechanism 106. In other examples, the holding portion 108 can be separated
from the rest of the collection device by providing a pulling or pushing force to

the locking mechanism 106.

[0025] The neck 104 may be coupled to the locking mechanism 106 by a
tapered portion. Further, the neck 104 may be coupled to the head 102 by a
tapered portion. For example, as shown in Figure 1B, the neck 104 may include
two tapered portions, a first tapered portion to couple the neck 104 to the locking
mechanism 106, and a second tapered portion to couple the neck 104 to the
head 102. In another example, as shown in Figure 2, the neck 104 is coupled

to the locking mechanism 106 by a tapered portion.

[0026] The profile of the locking mechanism 106 is designed such that the
profile itself locks with the holding portion 108 without requiring any external
element, such as fasteners. In other words, the profile may itself acts as a

locking mechanism and can engage with the holding portion 108 to couple the
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neck 104 to the holding portion 108 such that an air-tight seal is provided
between the holding portion 108 and the neck 104. In an example, the locking
mechanism 106 may have different geometrical profiles, such as a cubical
profile, a spherical profile, a conical profile, a trapezoidal profile, etc. According
to an example, the profile of the locking mechanism 106, irrespective of shape,

may include a tapered portion which locks with the holding portion 108.

[0027] The neck 104 may have a length varying from 50 mm to 55 mm.
Further, the neck 104 may have a non-uniform cross-sectional area between
the head 102 and the locking mechanism 106. In other words, the diameter of
the neck 104 may vary over the length of the neck 104. In an example, cross-
sectional area of the neck 104 in proximity of the locking mechanism 106 may
be greater than cross-sectional area of the neck 104 in proximity of the head
102. For instance, as show in Figure 1B, the neck 104 may have a diameter of
approximately 1.5 mm in proximity of the locking mechanism 106 and a diameter
of approximately 3.0 mm in proximity of the head 102. The neck 104 is designed
such that it can flex with respect to the holding portion 108 such that the

collection device 100 can be used in regions which are difficult to access.

[0028] The neck 104 is followed by the head 102, which has an approximate
dimeter of 3 mm to 4 mm and a length of 15 to 20 mm and is responsible for
sampling. To facilitate sampling, in an example, the head 102 may have various
designs of multiple grooves which may be either vertical or circular, for instance,
of about 0.5 to 1 mm. As explained above, the grooves are capable of capillary
action when inserted inside a pool of liquid mixture. Further, all the edges in the
head 102 are rounded or chamfered to reduce the number of sharp edges in an
attempt to reduce the risk of epistaxis or any damage to the tissue of the patient

while sampling.

[0029] The entire collection device 100, including the holding portion 108,
the neck 104 and the head 102, is formed of a single material. In other words,
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the collection device 100 is monolithic. As a result, it is possible to mass produce
the collection device 100 using a forming process. In one example, the design
of the collection device 100 has been optimized to allow manufacturing using
thermoplastics, such as medical grade polypropylene (PP). In other words, the
collection device 100 may be made of different types of thermoplastic materials.
In an example, the collection device 100 is manufactured by injection moulding
process. The material for manufacturing is also selected in a way to allow for
ease of sterilization via autoclaving or steam for allowing use with human

patients.

[0030] Further, the neck 104 may have a thinner profile in case the
collection device 100 is used for sample collection in region which is difficult to
access, for example, buccal cavity region or cheek region of the body. The
thinner profile allows for enhanced flexibility of the neck 104 to easily access
the desired region for efficient sample collection. Figure 3 illustrates an example
embodiment of a collection device 100 for collecting sample from a
nasopharyngeal region. In another example, the neck may have a thicker profile
in case the collection device 100 requires strength for collection sample, for
example, throat region of the body. Figure 4 illustrates an example embodiment
of a collection device 100 for collecting sample from a buccal cavity or throat

region.

[0031] As illustrated in Figure 3, the collection device 100 for the
nasopharyngeal region includes the neck 104 having an approximate length of
65.6 mm, an approximate diameter of 4mm in proximity of a point where the
neck 104 is coupled with the holding portion 108, and an approximate diameter
of 1.5 mm at a centre point between the holding portion 108 and the head 102.
The head 102 has an approximate diameter of 3 mm. On the other hand, as
illustrated in Figure 4, the collection device 100 for the throat region includes

the neck 104 having an approximate length of 65mm, an approximate diameter

10
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of 2.3 mm in proximity of a point where the neck 104 is coupled with the holding
portion 108, and an approximate diameter of 3.4 mm at a centre point between
the holding portion 108 and the head 102. The head 102 has an approximate

diameter of 4 mm and an approximate length of 17 mm.

[0032] Accordingly, the neck 104 can be designed such that it can allow the
collection device 100 to be used in different regions. For instance, the neck 104,
in view of the material of the collection device 100, is designed such that it is
substantially flexible with respect to the holding portion 108 for collecting sample
from nasopharyngeal region. Since, the neck 104 must be flexible to access the
nasopharyngeal region due to curvature of the region, the neck 104 has a
thinner profile. Even though high flexibility is desirable for neck 104 when the
collection device 100 is used in the nasopharyngeal region, the neck 104 can
also have a certain amount of strength such that the neck 104 does not break
off while collecting sample. In another scenario, the neck 104, in view of the
material of the collection device 100, is designed such that that it is substantially
inflexible with respect to the holding portion 108 for collecting sample from throat
or buccal cavity region. Since, it is easy to access the throat region, the neck
104 is designed such that it has high structural strength for collection sample
from the said region. Even though high strength is desirable for neck 104 when
the collection device 100 is used in the throat region, the neck 104 can also

have a certain amount of flexibility.

[0033] Figure 5A and Figure 5B illustrate the region of the locking
mechanism 106, according to an example, of the present subject matter. While
Figure 5A illustrates a side view thereof, Figure 5B illustrates a cross-sectional
view of the locking mechanism 106, as an example, also illustrating the
dimensions thereof as an example. In said example, the locking mechanism 106
has a cube extrusion (side length 4 to 7 mm and thickness of 6 mm ) and a taper

of 10-11mm, which tapers to form the neck 104. Accordingly, the locking

11
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mechanism 106 has a substantially rectangular cross-section in said example.
The locking mechanism 106 is designed such that all edges of the locking
mechanism 106 are smooth, such that, no injury occurs in a case where the
locking mechanism 106 of the collection device 100 comes in contact with skin
of the patient’s body.

[0034] Figure 6A and Figure 6B illustrate the region of the locking
mechanism 106, according to another example, of the present subject matter.
While Figure 6A illustrates a cross-sectional view of the locking mechanism 106,
Figure 6B Iillustrates a side view thereof. In said example, the locking
mechanism 106 has a spherical extrusion (having an approximate diameter of
6.8 mm). Accordingly, the locking mechanism 106 has a substantially circular
cross-section in said example. The locking mechanism 106, in said example,
includes a circular ring between the neck 104 and the holding portion 108. An
O-Ring fastener can be used in the circular ring to couple the neck 104 to the

holding portion 108. The circular ring has a thickness of approximately 1.5 mm.

[0035] In an example, the locking mechanism 106 can have other type of
cross-sections, such as an oval shaped cross-section, an elliptical shaped
cross-section, etc. The profile of the locking mechanism 106 is designed such
that the profile itself locks with the holding portion 108 without requiring any
external element, such as fasteners. In other words, the profile may itself acts
as a locking mechanism and can engage with the holding portion 108 to couple
the neck 104 to the holding portion 108 such that an air-tight seal is provided
between the holding portion 108 and the neck 104. In an example, the locking
mechanism 106 may have different geometrical profiles, such as a cubical
profile, a spherical profile, a conical profile, a trapezoidal profile, etc. According
to an example, the profile of the locking mechanism 106, irrespective of shape,
may include a tapered portion which locks with the holding portion 108. In an

example, the locking mechanism 106 may include different fasteners to couple

12
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the neck 104 to the holding portion 108. For example, the locking mechanism
may include one of of a snap-fit lock, an O-Ring lock, a screw, a bolt and a

grommet.

[0036] After disengaging the holding portion 108 from rest of the collection
device 100, the remaining portion of the collection device 100 can be
accommodated inside a container, such as a cartridge, as shown in Figure 7A
and 7B. Figure 7A illustrates a container 200 for storing the collection device
100 after the holding portion 108 is disengaged. The locking mechanism 106 of
the neck 104 can interact with the container 200 such that an air-tight lock is
provided between the collection device 100 and the container 200. In other
words, the locking mechanism 106 is adapted to form an air-tight seal or lock
with the container 200, when the collection device 100 is disposed in the
container 200. Figure 7B illustrates the collection device 100 being
accommodated inside the container 200. The collection device 100, after
sample collection is done, is stored and transported inside the container 200 so
that the collected sample is not transmitted in atmosphere. As mentioned
previously, the locking mechanism 106 of the neck 104 is provided adjacent to
the holding portion 108, such that, in one example, the breaking portion 110 is
between the locking mechanism 106 and the holding portion 108. Accordingly,
when the collection device 100 is inserted in the container 200 and after the
locking mechanism 106 locks, i.e., forms an air-tight seal, with the container
200, the holding portion 108 can be separated from rest of the collection device
100 by detaching at the breaking portion 110, for instance, by twisting, bending,
or pulling. The air-tight sealing or locking of the collection device 100 with the
container 200 before detaching the holding portion 108 ensures that when the
holding portion 108 is detached, the seal does not break or unlock and there is

no contamination of the collected sample.

13
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[0037] The profile of the locking mechanism 106 may itself lock with the
container 200 without requiring any external element, such as fasteners. In other
words, the profile may itself acts as a locking mechanism and can engage with
the container 200 to secure the collection device 100 inside the container 200.
The profile provides an air-tight seal between the collection device 100 and the
container 200. In an example, the locking mechanism 106 may have different
geometrical profiles, such as a cubical profile, a spherical profile, a conical
profile, a trapezoidal profile, etc. According to an example, the profile of the
locking mechanism 106, irrespective of shape, may include a tapered portion
which locks with the container 200. In an example, the locking mechanism 106
may include different fasteners to couple the neck 104 to the holding portion
108. For example, the locking mechanism may include one of of a snap-fit lock,

an O-Ring lock, a screw, a bolt and a grommet.

[0038] Further, the neck 104 is designed to be a balanced combination of
flexibility and strength so that the collection device 100 can be manoeuvred into
the buccal cavity or the throat. Accordingly, in an example, the neck 104 of the
collection device 100, such as the nasopharyngeal collection device, can have
a stepped construction forming a first neck portion 104-1 and a second neck
portion 104-2 having a step therebetween. The neck 104 can have the first neck
portion 104-1 which has a greater thickness than the second neck portion 104-
2. The provision of the greater thickness of the first neck portion 104-1 helps
maintain structural integrity of the neck 104 whereas the second neck portion
104-2 helps maximize structural flexibility of the neck 104. In an example, the
first neck portion 104-1 can be connected to the second neck portion 104-2 by
a taper or by a step. As an example, in the former case, the taper between the
first neck portion 104-1 and the second neck portion 104- 2 can have a length

of around 3 to 3.4 mm to provide a smooth transition between the two.
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[0039] Figure 8A and Figure 8B illustrate the various designs of the head
102 of the collection device 100, as examples of the present subject matter. In
said examples, the illustrations of Figure 8B show the various designs of the
head 102 rotated by 45 degrees from the illustrations of the respective designs
of the head 102 shown in Figure 8A.

[0040] As mentioned above, the head 102 is designed for sampling the
throat or oropharyngeal region as well as the nasopharyngeal region or the
nasal canal. The head 102 is designed to have a certain amount of abrasiveness
required to allow for cell sampling without damaging the tissue. In addition,
channels formed in the head allow for liquid sample capture via capillary action.

[0041] Further, as mentioned above, the collection device 100 is designed
so that it can be easily mass-produced using simple techniques, such as
injection moulding. In the present example, the head 102 can also have such a
design that it facilitates that the collection device 100 is injection moulded.
Accordingly, the head 102 is formed such that there are no in-cuts in the head
102. In other words, the design of the head 102 is such that during injection
moulding, the plastic can flow in one direction to form the entire collection device
100 including the head 102. If the head 102 has in-cuts, i.e., portions having a
through-and-through or hollow design, the plastic is unable to flow out during
injection moulding and, therefore, the head 102 is not formable by injection

moulding.

[0042] Although examples for the collection device 100 have been
described in language specific to structural features and/or methods, it is to be
understood that the appended claims are not limited to the specific features
described. Rather, the specific features are disclosed as examples of the

collection device 100.
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I/We Claim:

1. A collection device (100) for sample collection, the collection device
(100) comprising:

a holding portion (108) to hold the collection device (100) for sample
collection;

a neck (104) flexibly coupled to the holding portion (108), wherein the
neck (104) is detachable from the holding portion (108);

a head (102) coupled to the neck (104) opposite to the holding portion
(108), wherein the head (102) includes a plurality of grooves adapted to
perform capillary action when the head (102) is inserted in a pool of liquid
mixture; and

wherein the collection device (100) is made of a single material.

2. The collection device (100) as claimed in claim 1, wherein the collection

device (100) is manufactured by injection moulding.

3. The collection device (100) as claimed in claim 1, wherein the collection
device (100) is made of a thermoplastic material.

4. The collection device (100) as claimed in claim 1, comprising a breaking
portion (110) to detach the holding portion (108) from the neck (104)

5. The collection device (100) as claimed in claim 4, wherein the breaking
portion (110) comprises a notch to detach the holding portion (108) from the
neck (104).

6. The collection device (100) as claimed in claim 1, wherein the neck
comprises a locking mechanism (106) adjacent to a point of connection to the

holding portion (108), wherein the locking mechanism (106) is adapted to form
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an air-tight seal with a container, when the collection device (100) is disposed

in the container.

7. The collection device (100) as claimed in claim 6, wherein the locking
mechanism is one of a snap-fit lock, an O-Ring lock, a screw, a bolt and a

grommet.

8. The collection device (100) as claimed in claim 1, wherein the neck (104)
has a non-uniform cross-sectional area between the head (102) and the locking

mechanism (106).

9. The collection device (100) as claimed in claim 1, wherein the neck (104)

is coupled to the head (102) by a tapered portion.

10.  The collection device (100) as claimed in claim 1, wherein the neck (104)

is coupled to the locking mechanism (106) by a tapered portion.

11.  The collection device (100) as claimed in claim 1, wherein the collection
device (100) is for collecting sample from a nasopharyngeal region, the neck
(104) being designed to be substantially flexible with respect to the holding
portion (108).

12.  The collection device (100) as claimed in claim 1, wherein the collection
device (100) is for collecting sample from buccal cavity or throat region, the
neck (104) being designed to be substantially inflexible with respect to the

holding portion (108).
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