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(57) ABSTRACT 

Disclosed are sampling kits and sampling devices and uses 
of the same. A sampling kit is disclosed including a sWab 
(10) With a handle (12) and a sWab head (14). The kit also 
includes a container (30) With an optional closure (70). 
Sampling head (14) is detachable from the handle (12) by 
engaging the sampling head With engagement means and 
moving the handle With respect to the engagement means. 
The engagement means may be formed on the closure or on 
the container. After detachment of the sampling head from 
the handle, the sampling head remains in the container. The 
container may then be sealed using sealing means (220). 
Also disclosed is a sampling kit containing processing 
means for initiating sample processing of sample collected. 
The processing means disclosed is an absorbent cover means 

(88) Which alloWs sample held by the sampling head to 
transfer to the cover means. In particular, the adsorbent 
material may be an impregnated paper Which is capable of 
yielding ampli?able nucleic acid from buccal cells. 
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SAMPLING KITS, DEVICES AND USES THEREOF 

[0001] The present invention relates to sampling kits and 
sampling devices. In particular, it relates to sWab kits for 
taking and analysing biological samples. 

[0002] Biological samples can be used to obtain and 
analyse DNA. DNA is usually extracted from such samples 
using knoWn DNA puri?cation techniques. The aim of such 
techniques is typically to produce a preparation of DNA 
roughly 40-150 Kb in length, representing the genetic infor 
mation Within a cell. 

[0003] Modern DNA isolation techniques exploit both the 
physical and chemical properties of DNA molecules. Cell 
lysis and protein denaturisation is accomplished simulta 
neously using proteolytic enzymes, chemical denaturants 
and heat. DNA can be separated and puri?ed by sorting out 
(Miller et al, 1998, Nucleic Acids Research, Vol. 16, page 
1215) or by reversing binding to a matrix. Modern isolation 
techniques can alloW isolation and puri?cation of DNA in a 
relatively short time, eg 20-30 minutes. 

[0004] In order to carry out DNA testing on biological 
material from a subject, it is ?rst necessary to obtain a 
sample of the biological material. For some types of cells, it 
is easier to extract DNA than other types of cells. Further 
more, some types of cells are more easily sampled from a 
subject than others. For DNA analysis, buccal (cheek) cells 
are often sampled from a subject since they yield DNA 
relatively easily and they are easy to obtain. 

[0005] To obtain buccal cells from a subject (e.g. patient 
or client), a sWab is typically used. Typically, the sWab is 
self-administered by the subject. Typical sWabs have a 
handle and a sWab head (here also referred to as “sampling 
head”). The sWab head is brushed over the inside surface of 
the subject’s cheek to scrape aWay some buccal cells. 
Subsequently, the sWab is stored in a container for storage 
before analysis can be carried out. Aparticular advantage of 
buccal cell samples is that such samples can be transported 
safely by mail. Furthermore, they can be stored for lengthy 
periods of time Whilst still yielding high quality DNA after 
storage. 

[0006] KnoWn sWabs include: sWab TS/19-M of Technical 
Service Consultants Ltd.; IsoSWabTM (Ref: ISO-SWAB) of 
Schleicher & Schuell Inc.; Catch-AllTM Sample Collection 
SWab of Epicentre, Madison Wis. 53713 USA; and the 
foam-tipped applicator of Whatman International Ltd., 
Maidstone, Kent ME16 OLS, UK. 

[0007] The main product on the market for buccal cell 
sampling has been the OmnisWabTM of Whatman Interna 
tional Ltd. (catalogue number WB10-0004). This sWab has 
a tubular handle With a serrated sWab head mounted at a slit 
in a ?rst end. A plunger extends through the length of the 
handle and aWay from the second end of the handle. A user 
can depress the plunger to remove the sWab head from the 
handle. Therefore, after sampling, the sWab head can be 
removed from the handle Without the user touching the sWab 
head. This can help to avoid contamination of the sample 
With other samples or With other external contaminants. 

[0008] A problem With the Whatman OmnisWabTM is that 
the nature of the sWab head detachment system requires that 
only a narroW surface area of the sWab head is available to 
rub against the cheek for capture of buccal cells. Therefore, 
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although the sWab provides a mechanism for detachment of 
the sWab head from the handle, the yield of biological 
material from the sWab head is often unsatisfactory. This 
problem is exacerbated by the fact that the sWab head is 
made from absorbent material. This material typically sWells 
during processes to isolate DNA from the buccal cells and 
the material also absorbs DNA. This reduces yet further the 
yield of DNA from the sWab head. 

[0009] A ?rst development of the present invention has 
several aspects, Which are discussed beloW. In general, the 
?rst development uses engagement means associated With a 
container into Which the head is to be received, or associated 
With a closure of the container, to detach a sampling head. 
This can reduce the risk of contamination and also alloWs the 
number of processing steps involved With sampling and/or 
analysis of the sample to be reduced. 

[0010] Preferably, in a ?rst aspect, the ?rst development of 
the present invention provides: a sampling kit having a 
sampling device With a sampling head and a handle; a 
container for receiving the sampling head; and, optionally, a 
closure for closing an open end of the container, Wherein the 
container or closure has engagement means arranged so that 
the sampling head is detachable from the handle by engag 
ing the sampling head With the engagement means and 
moving the handle With respect to the engagement means. 

[0011] In this ?rst aspect, the sampling head may be 
removed from the handle in a Way Which reduces the risk of 
contamination from a user, in particular by simplifying the 
construction of the handle. 

[0012] Preferably, in a second aspect, the present inven 
tion provides a use of a sampling kit according to the ?rst 
aspect to take a biological sample from a subject or location, 
With the optional further steps of storing and/or processing 
the sample. 

[0013] In a third aspect of the ?rst development, the 
present invention preferably provides a use (or a method of 
operation) of a sampling device to take a biological sample 
from a subject, the sampling device having a handle and a 
detachable sampling head, the use including the step of 
engaging the sampling head With engagement means of a 
container or of an associated closure and moving the handle 
With respect to the engagement means to detach the sam 
pling head from the handle, With the optional further steps 
of storing and/or processing the sample. 

[0014] In this Way, the detached sampling head can be 
separated from the handle so that the sampling head can be 
located in the container Without the handle. 

[0015] Preferably, the sampling device of the third aspect 
is part of the sampling kit of the ?rst aspect. The optional or 
preferred features Which folloW may be applied to any or all 
of the ?rst, second or third aspects. 

[0016] Preferably, in the sampling device, the handle has 
a distal end and a proximal end. Typically, the proximal end 
is for handling by a user. Preferably, the sampling head is 
detachably supported around a support portion at the distal 
end of the handle. In this Way, the sampling head may 
embrace the support portion of the distal end of the handle. 

[0017] Preferably, the sampling head is connected to the 
support portion by at least one frangible connection extend 
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ing therebetWeen. Breakage of said at least one frangible 
connection can allow the detachment of the sampling head 
from the support portion. 

[0018] The sampling head may be at least partially holloW. 
This can have the advantageous effect that, before the 
sampling head is detached from the handle, there is a space 
suitable for sample retention betWeen an internal surface of 
the sampling head and a surface of the support portion. 

[0019] The sampling head may be formed so that, in use, 
once detached from the handle, it presents an aperture. 
Preferably, in use, the aperture becomes enlarged compared 
to the cross-sectional area of the handle during detachment 
of the sampling head from the handle. Furthermore, the 
sampling head preferably is splittable into tWo or more 
segments, thereby alloWing exposure for analysis of 
sampled material held inside the sampling head. In use, the 
segments of the sampling head Which split apart may abut 
the inner surface of the container. This has the advantage that 
the segments of the sampling head can be disposed aWay 
from the central axis of the container, so that they do not 
impede the subsequent insertion of probes into the container 
to carry out processes on the sample. 

[0020] Preferably, the sampling head is formed of a mate 
rial Which substantially does not absorb DNA and/or Water. 
Thus, the sampling head material can alloW a large propor 
tion of the sample collected to be available for subsequent 
processing. 

[0021] As mentioned above, the sampling head may be 
attached to the support portion of the handle via one or more 
releasable attachments. Such attachments may be re-attach 
able. HoWever, since the sampling kit is typically manufac 
tured for single use applications (eg supplied sterile or 
clinically clean for biological material sampling), the sam 
pling head is typically attached to the support portion by one 
or more breakable attachments. In particular, the head may 
be attached to the handle via a series of breakable links 
extending from the end portion of the shaft to the sampling 
head. 

[0022] In the case Where the sampling head is holloW, the 
breakable links connecting the handle to the sampling head 
typically extend from the support portion to the internal 
surface of the sampling head. A particular advantage asso 
ciated With a holloW sampling head is that some biological 
material to be sampled can be held Within the head. This can 
help to improve the sampling efficiency of the sampling kit. 

[0023] A further advantage associated With a holloW sam 
pling head is that a retention volume, in Which biological 
material can be disadvantageously retained during an isola 
tion procedure subsequent to a sampling step, is advanta 
geously reduced in comparison to a non-holloW sampling 
head of similar outer dimensions. This is particularly the 
case if the sampling head is capable of being split to alloW 
access to biological material held Within the sampling head. 
This advantage can be enhanced by using a material for the 
sampling head Which does not absorb Water and/or DNA 
material. The yield of DNA material from the sampling head 
can consequently be increased. 

[0024] Preferably, the sampling head has an undulating 
outer surface. This can improve the material collecting 
ef?ciency of the sampling head, particularly When the mate 
rial to be collected is in part abraded from its source. Typical 

Nov. 17, 2005 

surface con?gurations include ribbed, toothed, bobbled, 
dimpled, etc. For some applications, a smooth outer surface 
of the sampling head is suitable. Asmooth outer surface may 
be useful for sampling from people With sensitive mouths or 
for sampling from open Wounds. Furthermore, a smooth 
outer surface may be useful for cleaning validation of 
process equipment used for the manufacture of drugs or 
chemicals or biological or ?uid products. The material of the 
sample head may be selected to provide a gentle surface 
texture. 

[0025] An advantage of forming the sampling head of a 
material Which does not absorb DNA or Water is that this 
alloWs the yield of DNA to be improved by substantially 
avoiding absorption of DNA by the sampling head material. 
Similarly, if the sampling head material does not absorb 
Water, aqueous solutions or buffers can be more easily 
recovered from processes subsequent to the sampling step. 
Consequently, the sampling head can be left in the container 
during the subsequent processing steps. Avoiding the need to 
remove the sampling head from the container avoids yet 
another step by Which the contents of the container could 
become contaminated. 

[0026] The material of the sampling head may be a 
semi-rigid plastics material, such as suitably processed 
polypropylene, e.g. melt-bloWn (typically 100% melt 
bloWn) polypropylene. Other materials suitable for the sam 
pling head include polyethylene, PBT (polybutylene tet 
raphalate), nylon 6, nylon 11, polycarbonate, poly(4-5 
methylpentene-l), polystyrene and polyethylene terephtha 
late. Typically, such material Will be formed by melt bloW 
ing. In this sense, any polymer suitable for melt bloWing can 
be used to form the sampling head. The ?bres of the 
sampling head typically have a round cross-section. HoW 
ever, square, rectangular, triangular, pie segment and cross 
shaped ?bres may be used. Such angular ?bres can affect the 
surface texture of the sampling head. For this reason, such 
materials may alloW a further increase in the yield of 
biological material from the sampling head. 

[0027] Preferred sampling devices have sampling heads 
formed using polypropylene, e.g. melt bloWn polypropy 
lene. The average ?bre diameter in the sampling head may 
be 1 pm or more, preferably 5 pm or more. The average ?bre 
diameter in the sampling head may be 20 pm or less, 
preferably 10 pm or less. 

[0028] In a preferred embodiment, the engagement means 
is formed at a surface of the closure. This alloWs the 
engagement means to be formed separately from the con 
tainer, alloWing the use of readily available containers of a 
standard siZe. 

[0029] The engagement means may have a tapering shape 
to assist, in use, detachment and/or segmentation of the 
sampling head. The tapering shape preferably tapers in 
cross-sectional area in a direction along the principal axis of 
the container, When the closure is ?tted on the container. The 
engagement means may be, for example, convex or concave. 
If convex, the engagement means may taper to increase the 
cross-sectional area of the engagement means in the direc 
tion of movement of the handle to remove the sampling 
head. In this Way, the sampling head can be prised from the 
handle, for example by a Wedging action. If convex, the 
surface of the engagement means is preferably conical or 
frusto-conical. If concave, the engagement means may taper 
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to decrease the bore area of the engagement means in the 
direction of movement of the handle to remove the sampling 
head. In this Way, the sampling head can be squeezed from 
the handle. The engagement means may be a suitably shaped 
slot in the closure. 

[0030] Preferably, the handle of the sampling device is 
slidable Within the closure, to enable detachment of the 
sampling head by the engagement means. The closure may 
be separable from the container. 

[0031] In use, the assembly of the closure and sampling 
device may be mounted on the container by inserting the 
sampling head and part of the handle into the container and 
attaching the closure to the container. Subsequent With 
draWal of the handle from the container through the closure 
may cause detachment of the sampling head. 

[0032] The closure may include an aperture in Which the 
handle of the sampling device is slidable, the aperture being 
closable substantially to seal the closure When the handle is 
removed from the closure. 

[0033] Preferably, the closure includes an adapter such as 
a cap and sealing means shaped to cooperate With the 
adapter substantially to seal the adapter. The adapter may be 
connectable to the container at the open end of the container. 
The aperture may be formed through the adapter. The 
engagement means may be formed on a surface of the 
adapter. 
[0034] Preferably, the engagement means is an aperture 
through the adapter, shaped (e. g. as an elongate slot) to alloW 
the sampling head through the adapter in a ?rst rotational 
position and to prevent the sampling head passing through 
the adapter in a second rotational position. Thus, detachment 
of the sampling head may be achieved in the second rota 
tional position. In this Way, the sampling kit may include a 
cap Which is connectable to the container, the cap having 
engagement means alloWing detachment of the sampling 
head from the handle. Thus, the container may be a container 
of a standard form and the cap may be ?xable to the 
container, for example by means of a cooperating screW 
thread, by adhesive or by Welding (e.g. ultrasonic Welding). 

[0035] Preferably, the sealing means is attachable to the 
container via attachment means independent of the cap. In 
this Way, the sealing means may be attached to the container 
independently from the cap, for example to ensure that the 
sealing means is not lost during use of the kit. The attach 
ment means may include a resilient ring attachable around 
the container. The ring may be attached to the sealing means 
by a resilient link. The sealing means may be a plug shaped 
to cooperate With an opening in the cap. The function of the 
sealing means is typically to seal the cap to ensure that 
sample is not lost from the container, for example through 
the aperture of the closure through Which the handle is 
slidable. 

[0036] In another embodiment, the engagement means is 
formed on an internal surface of the container. In that case, 
the kit may not include a closure. 

[0037] The container may be a tube Which is closed at one 
end and open at the other end to receive the sampling head. 

[0038] The engagement means may, for example, be a lip, 
step, barb or slot formed on the internal surface of the 
container and shaped and/or directed to alloW the sampling 
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head to pass into the container in an entry direction, but not 
in an exit direction, to detach the sampling head from the 
handle. Using this arrangement, the sampling head can be 
trapped in the container as it is detached from the handle. 

[0039] Additionally or alternatively, the engagement 
means may comprise a tapering internal cross-section of the 
container. The internal surfaces of the container may be 
shaped, for example, so that the distance betWeen opposing 
internal surfaces of the container changes With distance 
along the container. In the case Where the container is 
tubular, the change in cross-section of the container may be 
gradual along at least a part of the axial length of the 
container. In particular, an internal cross-section dimension 
of the container may reduce With depth from the open end 
of the container. Preferably, the internal sectional shape of 
the container is equilateral, e.g. square, circular, hexagonal, 
etc. Advantageously, the internal cross-sectional area of the 
container may also correspondingly change With depth. With 
this arrangement, the sampling head may be inserted into the 
container until it is jammed betWeen opposing internal 
surfaces of the container. Further insertion of the handle into 
the container may then detach the sampling head from the 
handle, folloWing Which the handle can be removed from the 
container. 

[0040] Additionally or alternatively, the container may 
have a ?exible portion, for example one or more ?exible 
Walls. In that case, the engagement means may be the 
internal surfaces of said ?exible Walls. Auser can detach the 
sampling head from the handle by inserting the sampling 
head into the container and holding the sampling head With 
respect to the container by pressing or squeeZing the sam 
pling head by pressing or squeeZing an appropriate part of 
the container, and then moving the handle to detach the 
sampling head. 

[0041] The container is typically of a standard siZe and 
shape. In particular, the container is preferably the same 
container as used for further processing of the sample 
collected by the sampling kit. Such further processing may 
include an assay such as an analysis of the sample collected 
by chemical, biological, biochemical, forensic, etc. testing 
or testing involving the clean validation of process equip 
ment used for the manufacture of drugs or chemicals or 
biological or food products. It is often advantageous to carry 
out such testing using automated equipment for the intro 
duction of reagents and the subsequent analysis of the 
product(s). Such automated equipment has the advantage of 
reliability, reproducibility and standardisation, sample iden 
ti?cation tracking, along With a smaller risk of contamina 
tion, over conventional non-automated analysis. Further 
more, automated equipment can run very many similar tests 
at the same time, reducing the overall time required for 
carrying out a large number of tests. HoWever, such auto 
mated equipment is also expensive, and so is usually 
designed according to a standard. In the ?eld of assays such 
as high throughput screening and/or DNA assays, the stan 
dard has become the use of multi-Well plates, i.e. an array of 
individual reaction containers set out in a predetermined 
shape, order and geometry With particular dimensions. In 
particular, the use of 96-well plates or microplates has 
become commonplace, With each plate having an 8x12 
rectangular array of reaction containers. The plate may 
either be moulded in one piece, including the containers, or 
the containers may be separable from a holder having an 
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array of corresponding housings. Higher density well plates 
are also known for similar applications, eg 384 (16x24 
array) and 1536 (32x48 array). Alternatively, 24, 32 or 48 
well plates may be used, the container being suitable for at 
least one of such plates. 

[0042] In a preferred embodiment, a rack allowing an 
array of up to 32 containers is envisaged. For such contain 
ers, the volume of the containers may be at least 0.1 ml, 
about 0.25 ml or up to 2 or 2.5 ml, and/or at most 4 or 3.5 
ml. 

[0043] The sampling kit may be used for applications 
other than DNA assays. In particular, the sampling kit may 
be used for protein assays and/or for cleaning validation of 
process equipment to be used in the manufacture of drug 
products/substances or other pharrnaceuticals, foods pro 
cessing/products, chemicals or biological processing/prod 
ucts. 

[0044] Preferably, therefore, the container used in the 
sampling kit is compatible for use in standardised autornated 
assay equipment. In particular, the container is shaped and 
dimensioned to be suitable for rnulti-well (e.g. 32-well or 
96-well) testing. The container may be an individual con 
tainer, or it may be attached to other (typically sirnilar) 
container in an array suitable for a rnulti-well (e.g. 32-well 

or 96-well) assay. 

[0045] Typically, the container has an internal depth of at 
least 10 mm. Preferably the depth is at least 30 mm. 
Typically the container has an internal depth of at most 200 
mm, preferably at most 80 mm. 

[0046] Typically, the container has an internal width at its 
open end of at least 4 mm, preferably at least 6 mm. 
Typically, the container has an internal width at its open end 
of at most 15 mm, preferably at most 11 mm. 

[0047] Overall, the container typically has a volume of 
about 1.2 ml, but volumes of 0.25, 0.5, 0.8 and 2 ml (and 
others in this range) may also be used. As mentioned above, 
use of containers with volurnes larger than this is also 
envisaged. 
[0048] The containers preferably have a rounded internal 
cross-sectional shape. However, it is possible for the con 
tainers to have an angular, e.g. rectangular cross-sectional 
shape. 

[0049] The sampling device may also be adapted to be 
more suited to automated assay techniques. The sampling 
head may be formed so that, once detached from the handle, 
it presents an aperture. The aperture may be formed at that 
part of the sampling head though which the handle eXtends 
before the sampling head is detached from the handle. 
Therefore, the aperture may take the shape of the handle at 
that part of the sampling device. As mentioned above, the 
sampling head is preferably hollow, so that it may hold 
sarnpled material. The aperture typically allows access to the 
sampled rnaterial held within the sampling head. The aper 
ture is therefore preferably of a suitable siZe and shape to 
allow access to the interior of the sampling head to, e.g., 
reagents and/or probes. 

[0050] The aperture may be of a different siZe and shape 
to the siZe and shape of the handle. In particular, the aperture 
may become enlarged compared to the cross-sectional area 
of the handle during the detachment process. Dilatation of 
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the aperture may be achieved by respective sides of the 
sampling head splitting apart. In the intact sampling device, 
the sampling head may be formed in different, e.g. longitu 
dinal, segments which are connected along lines of weak 
ness. Subsequent detachment of the sampling head from the 
handle may cause the segments to break apart, for example 
around the aperture, thereby dilating the aperture. In some 
cases, the sampling head rnay split into two or more parts, 
thereby eXposing sarnpled material for analysis. In preferred 
embodiments, the parts of the sampling head which split 
apart abut the inner surface of the container. This can leave 
the central, e.g. axial, portion of the container free of 
sampling head, which may allow a probe (eg an automated 
probe) more easily to enter the container. Furthermore, this 
feature may reduce the risk of a probe accidentally with 
drawing the sarnpling head from the container, which oth 
erwise could lead to cross-contarnination of other contain 
ers. 

[0051] The sampling head may be non-syrnrnetrical. In 
particular, it may have a ?rst width measured in one direc 
tion which is greater than a second width measured in 
another direction. Put another way, the sampling head may 
have a ?attened con?guration. This is particularly applicable 
where the engagement means of the container for detaching 
the sampling head is the tapering walls of the container or 
closure. In that case, the sampling head may be detached 
from the handle by pressing the sampling device, head ?rst, 
into the container. At the part of the container at which the 
?rst width is the same as the internal width of the container, 
the sampling head touches opposing internal surfaces of the 
container. Further insertion of the sampling head into the 
container may cause the sampling head to deform, thereby 
breaking a connection between the sampling head and the 
handle. The deformation may cause the sampling head to 
split or partially split into segrnents. Once the sampling head 
and handle are no longer connected, further insertion of the 
handle into the container may assist in splitting the sampling 
head apart. Removal of the handle back through the sam 
pling head may further separate the segments of the sam 
pling head. The con?guration of the remains of the break 
able connections between the handle and the sampling head 
may assist in this. Alternatively, where the engagement 
means is formed on the closure, the sampling head may be 
detached when the handle is drawn away from the container, 
the detachment process otherwise taking a similar form. 

[0052] In the case where the engaging means of the 
container is a discontinuity such as a step, lip or barb on the 
internal surface of the container, the change in internal 
diameter (or internal width) of the container at the discon 
tinuity should usually be at least about 2 mm. Alternatively, 
the internal width at the narrowest part of the container 
around the discontinuity should be at least about 2 mm 
smaller than the width (eg the largest width) of the sam 
pling head. In this case, the detachment of the sampling head 
from the handle typically comes when the sampling device 
is being removed from the container, catching the sampling 
head on the discontinuity. Further removal of the handle 
typically breaks the connection between the sampling head 
and the handle. The shape of the handle and/or the shape of 
the broken connection between the handle and the sampling 
head may be chosen to allow the sampling head to be split 
apart (either partially or wholly) as the handle is further 
extracted from the container. 
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[0053] In some cases Where the engaging means of the 
container is a surface of the closure, asymmetry of the 
sampling head can be less important, in a similar Way to the 
case Where the engaging means is a discontinuity on the 
internal surface of the container. In these cases, the sampling 
head is typically detached from the handle by being forced 
against the engagement means. Again, the sampling head 
may be split apart by interaction betWeen the broken con 
necting elements attached to the handle. The shape of the 
engagement means also has a role to play. In particular, the 
engagement means may have a tapering shape extending 
into the container (eg a Wedge shape or a frusto-conical 
shape) When the closure is attached to the container. Then 
the sampling head may be split apart (either Wholly or 
partially) by being forced along the tapering shape of the 
engagement means as the handle is WithdraWn from the 
container. 

[0054] It is mentioned here that the term “closure” is 
intended to include a lid, stopper, cap or bung or other 
equivalent closing means. 

[0055] The engagement means may be formed by an 
extension or attachment of the closure. In particular, When 
the closure is in place closing the container, the engagement 
means, although connected to the closure, may be located 
some distance aWay from the opening end of the container. 
The closure may have an extended neck portion Which 
extends into the container, toWards the closed end of the 
container. Preferably, When the lid is in place closing the 
container, the neck portion extends at least 50%, or prefer 
ably at least 75% along the longitudinal axis of the container, 
toWards the closed end (eg the base) of the container. 
Having the engagement means relatively close to the base of 
the container alloWs the sampling head to be detached from 
the handle at a location relatively close to the base of the 
container. In this Way, the sampling head is less likely to 
become stuck betWeen the Walls of the container at a 
location aWay from the base of the container. 

[0056] The extended neck may include guide means. This 
guide means may cooperate With corresponding means (eg 
a groove, ridge or lug) formed on the handle. The guide 
means preferably extends along a predetermined portion of 
the neck, from the engagement means. In operation, an end 
of the guide means aWay from the engagement means may 
provide a stop limit for movement of the handle With respect 
to the next. Preferably, this stop limit alloWs the sWab head 
to be detached from the handle by the engagement means 
before the stop limit is reached. After detachment of the 
sampling head from the handle, the handle and lid may be 
removed from the container together, eg by pulling the 
handle. The cooperation of the stop limit of the guide means 
and the handle can thereby alloW removal of the lid and 
handle in a single operation. This may, for example, be done 
robotically, e.g. prior to DNA isolation processing. 

[0057] Preferably, the sampling head is formed of a mate 
rial Which is suf?ciently rigid to alloW the sampling head to 
split open during (or after) detachment of the sampling head 
from the handle by the engagement means. Suitable mate 
rials are mentioned above. The rigidity of the sampling head 
is determined by its shape and by the material used. The 
rigidity also determines (in part) the abrasiveness of the 
sample head, to obtain high yields of cells/DNA. Typically, 
the sampling head material is selected so that the sampling 
head is substantially not capable of absorbing Water or DNA. 
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[0058] The sampling head is preferably formed in tWo 
segments. These segments are typically of similar siZe and 
shape. They are typically formed as one piece, With one or 
more lines of Weakness joining them, or they are formed as 
separate pieces Which are subsequently bonded together (the 
bonds forming lines of Weakness). During detachment from 
the handle, the segments preferably split apart. 

[0059] The sampling head is preferably joined to the 
handle by a series of breakable attachment elements. These 
may be attachment ?ngers or lattices. Preferably, these 
elements break at their connection With the sampling head. 
In this Way, once the sampling head is detached from the 
handle, the connection elements remain attached to the 
handle and are removable from the container With the 
handle. In order to assist With breaking open the sampling 
head on removal of the handle, the connection elements are 
typically protruding elements. They may, for example, pro 
trude from the handle to a Width as great at the Width of the 
sampling head, or slightly smaller. They may provide the 
sampling head With rigidity, particularly Where the sampling 
head has a ?attened con?guration. They may be attached to 
the sampling head at a line of Weakness, eg at a join 
betWeen segments of the sampling head. 

[0060] Usually, the dimensions of the sampling head are 
chosen With respect to the container Which Will be used With 
the sampling device. For multi-Well applications in particu 
lar, the length of the sampling head may be about 10-20 mm, 
preferably about 17 mm. The Width in one direction may be 
about 5-8 mm, preferably about 7 mm. The Width in another 
direction may be about 2-5 mm, preferably about 3-3.5 mm. 

[0061] An important factor in assessing the risk of con 
tamination of a sample is the number of steps taken during 
the lifetime of the sample. The steps include the taking and 
storage of the sample, but also include subsequent process 
ing steps and/or assay of the sample. 

[0062] The inventors have realised that the number of 
processing steps required to be undertaken during use of the 
sampling kit can be reduced by incorporating processing 
means into the kit. 

[0063] Accordingly, in an independent, second develop 
ment of the invention there is provided a preferred ?rst 
aspect, providing a sampling kit having: a sampling device 
With a sampling head and a handle; a container for receiving 
the sampling head; processing means for initiating sample 
processing of sample collected, and, optionally, a closure for 
closing an open end of the container, Wherein the processing 
means is locatable or located in the container. 

[0064] In a second preferred aspect of the second devel 
opment, there is provided a sampling kit according to the 
?rst aspect of the ?rst development, further including pro 
cessing means for initiating sample processing of sample 
collected, the processing means being locatable or located in 
the container. 

[0065] In the ?rst or the second aspect, the inclusion of 
processing means into the kit alloWs a later processing step 
to be avoided. Typically, each processing step requires 
invasion of the sample held in the container. Thus, the 
reduction in processing steps reduces the chances of con 
tamination of the sample. 

[0066] In a third preferred aspect of the second develop 
ment, there is provided a use of a sampling kit according to 



US 2005/0252820 Al 

the ?rst or second aspect of the second development to take 
a biological sample from a subject or location, With the 
optional further steps of storing and/or processing the 
sample. 

[0067] Preferably, the third aspect further includes the step 
of carrying out at least one of a DNA/RNA assay, forensics, 
chemical, biological, microbiological sampling, or cleaning 
validation of process equipment to be used for pharmaceu 
ticals, foods, proteins or biological species. 

[0068] Preferred and/or optional features of the ?rst, sec 
ond or third development are mentioned beloW. Any aspect 
or optional feature of the second development may be 
combined With any aspect or optional feature of the ?rst 
development. 

[0069] Preferably, the processing means is capable of 
initiating or performing cell lysing on sample held, in use, in 
the container. 

[0070] Handling of a ?uid sample can be simpli?ed by 
alloWing the sample to be absorbed into an absorbent 
material such as ?lter paper. Subsequent drying of the paper 
can alloW retention of useful biological material in or on the 
paper. Typically, this can be handled more easily than the 
original ?uid sample, e.g. parts of the paper can be cut aWay 
for further analysis by rehydration of the sample. 

[0071] HoWever, the transfer of sample to the ?lter paper 
is inef?cient, since it is dif?cult to ensure that a usefully large 
proportion of the sample held by, e.g., a sWab is transferred 
to the ?lter paper by Wiping the sWab on the paper. 

[0072] To address this, preferably, the processing means is 
as absorbent cover means to alloW, in use, sample held by 
the sampling head to transfer to the cover means. The 
absorbent material may be an impregnated paper or fabric 
Which is capable of yielding ampli?able nucleic acid from 
suitable biological material, such as buccal cells. 

[0073] The absorbent covering means may be con?g 
urable to be interposed betWeen the sampling head and an 
inner surface of the container. This can alloW ef?cient 
transfer of sample from the sampling head to the absorbent 
covering means. 

[0074] Preferably, in use, there is included the step of 
transferring sample from the sampling head to the absorbent 
material by receiving the sampling head in the cover means 
formed of the absorbent material. 

[0075] The absorbent cover means may be a sheet of 
absorbent material con?gured to de?ne a shape Which is able 
to cooperate With the shape of the sampling head. In 
particular, the cover means may be shaped to enclose or 
embrace (at least partially but preferably Wholly) the sam 
pling head. The cover means may be a sleeve, collar or tube 
and may be open or closed. 

[0076] Absorbent material is knoWn Which can not only 
help in the storage of biological samples, but Which also can 
initiate processing of the sample. An eXample of such 
material is IsoCodeTM paper, available from Schleicher & 
Schuell (PO. Box 4, D-37582 Dassel, Germany). Preferred 
embodiments of the present invention incorporate similar 
material. Accordingly, the cover means is preferably formed 
from a material Which is capable of interacting With bio 
logical material to release nucleic acid(s). 
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[0077] The biological material may be cellular material or 
virus particles, for example. 

[0078] The interaction betWeen the biological material and 
suitable material for the cover means may be a disrupting or 
lysing interaction for cellular material or a disrupting inter 
action for virus particles. Typically, the kit is to be used for 
assays of double stranded DNA (dsDNA), as found in 
nucleated cells, but is also suitable for other DNA such as 
ssDNA or other nucleic acids such as RNA (e.g. ssRNA, 
dsRNA, tRNA or rRNA), mitochondrial DNA, plasmid/ 
bacterial DNA samples, etc. 

[0079] In general, the absorbent material is preferably an 
impregnated (or otherWise treated) paper or fabric Which is 
capable of yielding ampli?able nucleic acid from suitable 
biological material, such as buccal cells. 

[0080] The absorbent covering means is preferably con 
?gurable to be interposed betWeen the sampling head and an 
inner surface of the container. Preferably, in use, the cov 
ering means is pressed betWeen the sampling head and the 
inner surface of the container. 

[0081] In the kit, before use, the cover means may be 
disposed in the container, i.e. prior to the sample head being 
received by the cover means. In that case, the cover means 
may be a lining (eg a partial lining) of the container. An 
advantage of having the cover means pre-placed in the 
container of the kit is that the user does not need to perform 
this step. This eliminates a step from the sampling process 
and so reduces the risk of contamination. 

[0082] Alternatively, before use, the container and the 
cover means may be separate. In that case, the use may 
include the step of locating the cover means in the container. 
This step may take place before or after the sampling head 
is received by the cover means. 

[0083] Preferably, the kit or use is according to the ?rst 
development of the invention, With absorbent cover means 
provided Which is con?gurable to be interposed betWeen the 
sampling head and an internal surface of the container. 
Typically, this alloWs an efficient transfer of sample held by 
the sampling head to the cover means. 

[0084] Preferred embodiments of the invention Will noW 
be described, by Way of eXample only, With reference to the 
accompanying draWings, in Which: 

[0085] FIG. 1 is a schematic longitudinal cross-sectional 
vieW of a kit according to an embodiment of the invention. 

[0086] FIG. 2 is a schematic lateral cross-sectional vieW 
along line A-A‘ in FIG. 1. 

[0087] FIG. 3 is a schematic longitudinal cross-sectional 
vieW of the kit of FIG. 1 With the sWab further inserted. 

[0088] FIG. 4 is a schematic lateral cross-sectional vieW 
along line B-B‘ in FIG. 3. 

[0089] FIG. 5 is a schematic longitudinal cross-sectional 
vieW of the kit of FIG. 3 With the sWab still further inserted. 

[0090] FIG. 6 is a schematic lateral cross-sectional vieW 
along line C-C‘ in FIG. 5. 

[0091] FIG. 7 is a schematic longitudinal cross-sectional 
vieW of the kit of FIG. 5 With the handle of the sWab being 
removed from the container. 
















