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APPARATUS FOR ADMINISTERING LIQUID INTO SKIN

Field of the Invention

This invention relates to apparatus for administering liquid to an individual’'s skin. The invention

relates particularly to allergy testing apparatus.

Background to the Invention

There are various known methods currently employed by health organisations to test an individual’s
immune response to common allergens such as grass pollen, dust mites etc. The most common of
these is Skin Prick testing, which is usually performed by manually drawing a grid on the patient’s
skin (usually forearm or back) using a marker or pen before applying a drop of the allergen
extract(s) to be tested in corresponding grids on the user’s skin. Upon this grid a positive control
(histamine) and a negative control (saline) are also applied. The skin is pricked through the drop of
allergen using a lancet to allow for the introduction of the allergen into the skin. Typically after about
15 to 20 minutes the test is read by a suitable individual. The positive control typically elicits an
immune response in the form a wheal of at least 3mm, while the negative control should not cause a
wheal. The response to each of the allergen extracts is then measured. If the patient is not allergic to
a particular extract there should be no immune response. However, if they are allergic to any
particular extract, a wheal of at least 3mm would be expected. The advantages of this test are that it
is cheap and relatively easy to perform. The disadvantages are that it is relatively time consuming,
the size of the drops are not standardised with the volume varying depending on the method of
application. As well as this 'runoff' is a common issue and the force/ pressure applied over each test
is not standardised which can potentially result in the lancet drawing blood from the individual and
cause unnecessary pain which is unpleasant for individual, particularly so when the test is being

performed on a child.

Another test which is currently used is the Unitest®, Lincoln Diagnostics This again involves the use
of a grid which is manually drawn on the skin. The lancets are typically dipped in the allergen extract
and then the skin is subsequently pricked. Again positive and negative controls are also used. The
advantages of this test are that it is relatively inexpensive, easy to perform and the dose of allergen
extract/control used is standardised due to this being accommodated within the body of the lancet
itself after dipping. However this test is time consuming as it requires multiple 'pricks' performed
consecutively and also the force/ pressure applied is not standardised over all tests so again there is
the risk of causing minor tissue trauma to the chosen area. Another known test is the Multitest®,
Lincoln Diagnostics. This allows eight tests, typically comprising two controls and six allergen
extracts, to be performed simultaneously. The multipronged device is dipped into the wells
containing the controls/ allergens and then applied to the skin. The advantages of this system are
that it is reliable, quick, easy to use, standardised, more reliable and reproducible. The device is also
disposable. However whilst it does provide a number of advantages over the tests described
previously there are still a number of disadvantages such as the fact the wells in which the device is

dipped have to be filled manually, which can lead to spillages or incorrect allergens being placed in
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the wrong wells. Furthermore this test is limited to a set number meaning that only a small nhumber of
allergens can be tested at any one time. Accordingly there exists a need to provide an improved

allergen testing apparatus.

Summary of the invention

Accordingly, a first aspect of the invention provides an apparatus for administering liquid to an
individual’s skin, the apparatus comprising, at least one pod comprising, a pod body having, in a
storage state, a liquid-tight chamber containing a liquid to be administered, said chamber having a
pod outlet that is covered by a rupturable membrane; and a lancet coupled to said pod body and
being movable to rupture said membrane, said at least one pod being activatable from said storage
state to a dispensing state in which said membrane is ruptured by said lancet to dispense said liquid
through said outlet; a housing shaped and dimensioned to receive said at least one pod, said
housing having at least one housing outlet, said at least one pod being locatable in said housing
such that said at least one pod outlet is in register with the, or a respective, housing outlet; and an
actuation mechanism operable to engage the, or each, pod in said housing to activate the, or each,

pod from the storage state to the dispensing state.

Ideally, said pod body is deformable. Preferably, said lancet is carried by the deformable pod body.

Ideally, said lancet is integrally formed with said deformable body. Preferably, said lancet is located
within said liquid-tight chamber. Ideally, said lancet projects through said housing outlet in said
dispensing state. Preferably, said housing has a respective outlet for each pod. Ideally, said housing
has one or more outlets accommodating multiple pods. Preferably, said pod(s) are seated in said

housing outlet(s). Ideally, said lancet projects out of said housing in said dispensing state.

Preferably, said actuation mechanism is variable between an unfired and fired state. Ideally, said
actuation mechanism comprises at least one controller which is coupled to an abutment means.
Preferably, said actuation mechanism is configured to vary between the unfired and fired states upon
actuation of the controller. Ideally, the controller comprises a button which incorporates a resilient
biasing means such as a spring. Preferably, upon actuation of the controller said abutment means is
configured to reciprocally displace downwardly such as to extend within the cavity of said housing.
Ideally, said abutment means comprises one or more substantially planar members having
dimensions substantially corresponding to the cross sectional area of the cavity defined by the

housing.

Preferably, said actuation mechanism incorporates a restricting means which is configured to restrict
the displacement of the abutment means beyond a predetermined position within the housing, such
that in-use the lancet of the one or more pod(s) which may be located within the housing does not
extend from the housing beyond a predetermined distance. Ideally, said restricting means is
configured to restrict the compressive force applied to the pod(s) via the actuating mechanism in-
use. ldeally, said actuation mechanism comprises a release mechanism which is configured to

release the restricting means such that it does not engage with the abutment means in-use in at
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least one position. Preferably, said restricting means comprises a releasable coupling between the

controller and the abutment means, said releasable coupling being configured to release said
abutment means from said controller in response to said abutment means being subject to a force
above a threshold level in a direction against the movement of said abutment means towards said at

least one housing outlet.

Ideally, said releasable coupling comprises a friction fit coupling between respective portions of said
controller and said abutment means. Preferably, said friction fit coupling is provided by respective
inter-engageable chamfered surfaces on said respective portions of said controller and said
abutment means. Ideally, said respective portion of said abutment means is provided on one or more
apertures formed in the abutment means and said respective portion of said controller passes
through said one or more aperture when said coupling is released. Preferably, said housing

comprises an upper portion and base portion which are releasably coupled together.

A second aspect of the invention provides a pod comprising a pod body having, in a storage state, a
liquid-tight chamber containing a liquid to be administered, said chamber having a pod outlet that is
covered by a rupturable membrane; and a lancet coupled to said pod body and being movable to
rupture said membrane, said at least one pod being activatable from said storage state to a
dispensing state in which said membrane is ruptured by said lancet to dispense said liquid through

said outlet;

Ideally, the rupturable membrane comprises a metal foil. Preferably, said metal foil comprises an

aluminium foil.
It will be understood that the term “lancet” as used herein is intended to embrace any sharp device,
such as a needle, spike, pin, prong or knife, that is capable of pricking or piercing a subject’s (in

particular a human subject’s) skin.

Brief description of the drawings

The invention will now be described by way of example with reference to the accompanying
drawings in which like numerals are used to denote like parts and in which:

Figure 1 is a perspective view of an allergy testing apparatus embodying one aspect of the invention;
Figure 2 is a top plan view of the allergy testing apparatus of Figure 1;

Figure 3 is a side view of the allergy testing apparatus in an unfired state;

Figure 4 is an end view of the allergy testing apparatus in the unfired state;

Figure 5 is a bottom plan view of the allergy testing apparatus in the unfired state;

Figure 6 is a bottom perspective view of the allergy testing apparatus in the unfired state;

Figure 7 is a side sectional view of the allergy testing apparatus in the unfired state;

Figure 8 is an end sectional view of the allergy testing apparatus in the unfired state;

Figure 9 is a side sectional view of the allergy testing apparatus in the unfired state with a plurality of

pods provided therein;
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Figure 10 is an end sectional view of the allergy testing apparatus in the unfired state with a plurality

of pods provided therein;

Figure 11 is a side perspective sectional view of the allergy testing apparatus in the unfired state with
a plurality of pods provided therein;

Figure 12 is a end perspective sectional view of the allergy testing apparatus in the unfired state with
a plurality of pods provided therein;

Figure 13 is a top plan view of the allergy testing apparatus in a fired state;

Figure 14 is a side sectional view of the allergy testing apparatus in the fired state;

Figure 15 is an end sectional view of the allergy testing apparatus in the fired state;

Figure 16 is an end sectional view of the allergy testing apparatus in the fired state having the
plurality of pods provided therein;

Figure 17 is a side perspective view of the allergy testing apparatus in the fired state having the
plurality of pods provided therein;

Figure 18 is a side perspective view of a first embodiment of the pod in a storage state;

Figure 19 is a front perspective view of the first embodiment of the pod in the storage state;

Figure 20 is a sectional view of the first embodiment of the pod in the storage state;

Figure 21 is a top plan view of the first embodiment of the pod in the storage state;

Figure 22 is a bottom plan view of the first embodiment of the pod in the storage state;

Figure 23 is a side perspective view of the first embodiment of the pod in the dispensing state;

Figure 24 is a front perspective view of the first embodiment of the pod in a dispensing state;

Figure 25 is a sectional view of the first embodiment of the pod in the dispensing state;

Figure 26 is a bottom perspective view of the first embodiment of the pod in the dispensing state;
Figure 27 is a top perspective of the first embodiment of the pod in the dispensing state;

Figure 28 is a side perspective view of a second embodiment of the pod in a storage state;

Figure 29 is a front perspective view of the second embodiment of the pod in the storage state;
Figure 30 is a sectional view of the second embodiment of the pod in the storage state;

Figure 31 is a top plan view of the second embodiment of the pod in the storage state;

Figure 32 is a bottom plan view of the second embodiment of the pod in the storage state;

Figure 33 is a top perspective of the second embodiment of the pod in the storage state;

Figure 34 is a bottom perspective view of the second embodiment of the pod in the storage state;
Figure 35 is a side perspective view of the second embodiment of the pod in a dispensing state;
Figure 36 is a front perspective view of the second embodiment of the pod in the dispensing state;
Figure 37 is a sectional view of the second embodiment of the pod in the dispensing state;

Figure 38 is a top plan view of the second embodiment of the pod in the dispensing state;

Figure 39 is a bottom plan view of the second embodiment of the pod in the dispensing state;

Figure 40 is a bottom perspective view of the second embodiment of the pod in the dispensing state;

Figure 41 is a top perspective view of the second embodiment of the pod in the dispensing state.

Detailed description of the drawings

Referring now to the drawings and in particular to Figures 1 to 6, there is shown, generally indicated

by the reference numeral 1 an apparatus for administering liquid to an individual’'s skin embodying a
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first aspect of the invention. In preferred embodiments, including the illustrated embodiment, the

apparatus 1 is an allergy testing apparatus. Alternatively, apparatus embodying the invention may be
used for administering other liquids, for example vaccines or medications. The apparatus 1
comprises a housing 3 which is shaped and dimensioned to provide a cavity therein. The housing 3
typically comprises an upper portion 5 and a base portion 7 which are releasably coupled together.
To this end, the base portion 7 is typically shaped and dimensioned such as to incorporate the upper
portion 5 therein. The upper portion and base portion 5, 7 are typically releasably coupled via one or
more engagement means 8. To this end, the engagement means 8 typically comprises one or more
clips which are provided on the upper portion 5 and which are configured to abut at least part of the
base portion 7 in-use such as to releasably couple the upper portion 5 and base portion 7 together.
Alternatively the engagement means 8 may be provided upon the base portion 7 and configured to
abut at least part of the upper portion 5 in-use. In a preferred embodiment the engagement means 8
comprises first and second clasps which are provided upon opposing ends of the upper portion 5
and which are configured to abut respective portions of the base portion 7 in-use. Alternatively the
engagement means 8 may comprise one or more magnets or screws or any other suitable

engagement means.

The housing 3 typically comprises first and second side walls 9, 11 which extend substantially
parallel to each, and first and second end walls 13, 15 which extend substantially parallel to each
other, with the first, second side walls 9, 11 typically extending substantially perpendicular to the first
and second end walls 13, 15 with a top and bottom wall 17, 19 joining both pairs of walls at opposing
ends, such that the housing has a substantially cuboidal shape. In a preferred embodiment the upper
portion 5 comprises the top wall 17 and at least part of the first and second end walls 13, 15. The
base portion 7 typically comprises the bottom wall 19, first and second side walls 9, 11 and at least
part of the first and second end walls 13, 15. Typically the exterior corners of the housing 3 are
chamfered or rounded such as to provide a desirable aesthetic appearance. The base portion 7
incorporates at least one housing outlet 21 which extends into the interior cavity of the housing 3, is
typically provided upon the bottom wall 19 of the housing 3. In a preferred embodiment the base
portion 7 incorporates a plurality of housing outlets 21 which are provided upon the bottom wall 19 of

the housing 3.

At least one pod 30 embodying a second aspect of the invention is provided comprising a pod body
31 which typically has, in a storage state, a liquid-tight chamber 32 which may contain a liquid to be
administered. The chamber 32 typically has a pod outlet 33 that is covered by a rupturable
membrane 34 and a lancet 35 which is coupled to the pod body 31 which is movable to rupture the
membrane 34. The at least one pod 30 is activatable from the storage state (shown in figures 18 to
22) to a dispensing state (as shown in Figures 23 to 27) in which the membrane 34 is ruptured by the
lancet 35 to dispense the liquid through the pod outlet 33. The rupturable membrane 34 typically
comprises a metal foil such as an aluminium foil however it may alternatively comprise any other
suitable rupturable membrane 34 such as one comprising a polymeric material. Additionally it is

envisaged that the rupturable membrane 34 may comprise a combination of metal and polymeric
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materials, for example the rupturable membrane 34 may comprise a polymeric material having a

layer of metal foil overlaid thereon, wherein the metal foil is removable from the polymeric material
such as immediately prior to the use of the pod 30, in this arrangement the metal foil is provided for
aseptic purpose to maintain the integrity of the liquid contained within the pod 30. . Advantageously,
the liquid tight chamber 32 is dimensioned such as to carry a specific volume of liquid such that
where the apparatus 1 is used for allergen testing or vaccinations the dosage of the liquid contained
within the chamber 32 may be standardised. Further advantageously the liquid tight chamber 32

prevents any run-off of the applied liquid in-use.

The pod body 31 is typically deformable such that upon deformation the pod is configured to vary
from the storage state to the dispensing state. The pod 30 typically being arranged to return to its
original state after deformation. The lancet 35 may be carried by the deformable pod body 31. In a
preferred embodiment the lancet 35 is integrally formed with the deformable pod body 31. The lancet
35 is typically located within the liquid tight chamber 32 and is configured to project through the pod
outlet 33 in the dispensing state. Advantageously, in the dispensing state the lancet 35 may in-use,
contact the surface of a persons skin such as to cause a slight abrasion, thereby allowing the liquid
contained within the pod 30 to breach the barrier of the skin such as when testing a persons immune
response to a plurality of allergens. In the dispensing state the lancet 35 typically only extends in part
from the pod outlet 33. Advantageously this prevents the lancet 35 from extending from the pod body
33 to such an extent that it pierces through a user’s skin in-use. In an alternative embodiment the
pod 30 and more specifically the lancet 35 may be shaped such that when the pod 30 is in the
dispensing state the lancet 35 may extend substantially therefrom such as to pierce the users skin,
such as for applying a vaccination. The at least one pod 30 may be insertable into the apparatus 1,
typically within the housing 3. The housing 3 typically has a respective housing outlet 21 for each
pod 30. Typically said housing 3 has one or more outlets 21 which accommodate multiple pods 30.
In a preferred embodiment the one or more pods 30 are typically seated within the housing outlet(s)
21.

Alternatively, the at least one pod 30 may be permanently incorporated within the housing 3. The
liquid to be administered may comprise a saline or histamine or allergen or vaccine solution or any
other suitable liquid. In a preferred embodiment a plurality of the pods 30 may be insertable within
the housing 3 with at least one pod comprising a histamine solution and at least one pod comprising
a saline solution with the remaining plurality of pods comprising a plurality of allergen solutions such

that the apparatus 1 is suitable for testing a users immune response to the plurality of allergens.

Referring to figures 16 to 25 there is shown a first embodiment of the deformable pod 30. In this
embodiment the pod 30 has a pod body 31 which typically comprises an integral member comprising
an upper portion 36 and a lower portion 37 which are joined via a central portion 38, the upper
portion and lower portion 36, 37 extend along the same vertical axis. The pod body 31 typically
comprises an annular member, with the central portion 38 typically having a smaller diameter than

both the upper and lower portions 36, 37 such that the pod 30 is substantially cylindrical shaped.
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Typically the upper portion 36 may also incorporate a depression on its upper face. In a preferred

embodiment the lower portion 37 typically incorporates a flange 39 which is shaped to correspond
with one more indentations typically provided upon the interior of the bottom wall 19 of the base
portion 7 upon which the housing outlets 21 may be provided. Advantageously, the flange 39 in
combination with the indentations aligns the pod outlet 33 with the housing outlets 21 such that they
are in register in-use. The pod outlet 33 is typically provided upon the lower portion 45, typically upon
the base of the lower portion 45. The pod body 31 is substantially hollow, is shaped such that the
lancet 35 extends downwardly from the top interior wall of the upper portion 36 towards the lower
portion 37 within the interior of the pod body 31, with the chamber 32 being defined as the remaining
space within the pod body 31. Typically the pod 30 comprises a deformable material such as a
plastics or polymer of any combination thereof. In a preferred embodiment the pod 30 comprises

polyurethane however it may alternatively comprise any other suitable material.

Referring to figures 26 to 39 there is shown generally indicated by the reference numeral 40 a
second embodiment of the deformable pod 40. The pod body 41 is typically an integral member
which comprises upper and lower portions 46, 47. The upper and lower portions 46, 47 comprise
annular portions which are typically arranged co-axially in concentric circles with respect to one
another. The lower portion 47 is arranged around and radially outward from the upper portion 46,
with the upper portion 46 being provided substantially above the lower portion 47 such that upon
deformation of the pod 40 (as shown in figures 33 to 39) the upper portion 46 is configured to
displace downwardly relative to the lower portion 47. In a preferred embodiment the lower portion 47
typically incorporates a flange 49 which is shaped to correspond with one more indentations typically
provided upon the interior of the bottom wall 19 of the base portion 7 upon which the housing outlets
21 may be provided. Advantageously, the flange 49 in combination with the indentations aligns the
pod(s) 40 with the housing outlet(s) 21 such that they are in register in-use. The pod outlet 43 is
typically provided upon the lower portion 47, typically upon the base of the lower portion 47. The pod
body 41 is substantially hollow, is shaped such that the lancet 45 extends downwardly from the top
interior wall of the upper portion 46 towards the lower portion 47 within the interior of the pod body
41, with the liquid tight chamber 42 being defined as the remaining space within the pod body 41.
Typically the pod 40 comprises a deformable material such as a plastics or polymer of any
combination thereof. In a preferred embodiment the pod 40 comprises polyurethane however it may

alternatively comprise any other suitable material.

The housing 3 incorporates at least one actuation mechanism 25. The actuation mechanism 25 is
operable to engage the, or each, pod 30 in the housing 3 to activate the, or each, pod 30 from the
storage state to the dispensing state. The actuation mechanism 25 is variable between one or more
states, typically between an unfired and fired state. In the fired state the actuation mechanism 25 is
configured to extend, at least in part, within the cavity of the housing 3 such that it engages with the,
or each, pod 30 located therein, whereupon engagement the abutment means is configured to apply
a compressive force to the pod(s) 30. Advantageously, the actuation mechanism 25 is configured to

apply a uniform compressive force to each pod 30 simultaneously. The actuation mechanism 25
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typically comprises at least one controller 27 which is coupled to an abutment means 29. The

actuation mechanism 25 is configured to vary between the unfired and fired states upon actuation of
the controller 27. The controller 27 typically comprises a button which incorporates a resilient biasing
means such as a spring. Upon actuation of the controller 27 the abutment means 29 is configured to
reciprocally displace downwardly such as to extend within the cavity of the housing 3. The abutment
means 29 typically comprises one or more substantially planar members. In a preferred embodiment
the abutment means 29 comprises a single planar member having dimensions substantially
corresponding to the cross sectional area of the cavity defined by the housing 3. Advantageously,
the abutment means 29 is arranged to contact and compress each pod 30 contained within the
housing 3 simultaneously with a uniform compressive force, thereby ensuring that the application of
liquids contained within the pods 30 is applied reliably and consistently. In an alternative embodiment
(not shown) the abutment means 29 may comprise a plurality of individual members which are
coupled to the controller 27, located within the housing 3 such that upon actuation of the controller
27 each individual member is configured to displace simultaneously. The housing 3 typically
incorporates at least one securing member 28 which is configured to secure the actuation
mechanism 25 within the housing 3 such as to prevent any dirt or debris from entering therein. In a
preferred embodiment the securing member 28 comprises a substantially planar member which is
coupled to the housing 3, typically upon the base of the upper portion 5 of the housing 3. The
actuation mechanism 25 may extend, at least in part, through the securing member 28. The
actuation mechanism 25 is configured to reliably apply a predetermined force to the one or more
pods 30 located within the apparatus 1 in-use. Advantageously, where the apparatus 1 is used for
allergen testing this facilitates accurate and reliable testing as each pod 30 has the substantially

same predetermined force there applied.

The controller 27 typically comprises a resiliently biased button, which is biased towards the unfired
state and which has at least one engaging member 60 extending therefrom within the housing 3. In
the unfired state the engaging member 60 is spaced apart from the abutment means 29. Typically
the abutment means 29 is slidably coupled to the housing 3. Upon actuation of the controller 27 the
engaging member 60 is configured to push down upon the abutment means 29 such as to displace
the abutment means 29 in a downward direction within the housing 3, wherein one or more pod(s) 30

may be located such that the abutment means 29 engages with the one or more pod(s) 30.

In a preferred embodiment the actuation mechanism 25 may incorporate a restricting means 61
which is configured to restrict the displacement of the abutment means 29 beyond a predetermined
position within the housing 3, such that in-use the lancet 35 of the one or more pod(s) 30 which may
be located within the housing 3 does not extend from the housing 3 beyond a predetermined
distance. To this end the restricting means is movable between restricting and non restricting states
as shown in figures 16 and 15 respectively.. The restricting means 61 typically comprises a
releasable coupling between the controller 27 and the abutment means 29, the releasable coupling
is configured to release the abutment means 29 from the controller 27 in response to the abutment

means 29 being subject to a force above a threshold level in a direction against the movement of the
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abutment means 29 towards the at least one housing outlet 21. The releasable coupling typically

comprises a friction fit coupling between respective portions of the controller 27 and the abutment
means 29. The friction fit coupling is typically provided by respective inter-engageable chamfered
surfaces on the respective portions of the controller 27 and the abutment means 29. The respective
portion of the abutment means 29 is typically provided on one or more apertures 64 formed in the
abutment means 29 and the respective portion of the controller 27 passes through the one or more
apertures 61 when the coupling is released. The controller 27 is typically releasably coupled to the
abutment means 26 via the restricting means 61. Typically the restricting means 61 may comprise
part of the controller 27. In a preferred embodiment the restricting means 61 typically comprises at
least first and second legs 62, 63 which are coupled to the controller 27 and which are chamfered at
the opposing respective ends. The abutment means 29 typically comprises first and second
apertures 64 having at least one inclined side wall such that in the unfired state the chamfered ends
of the first and second legs 53, 63 may rest substantially flush there against, corresponding to the ,
restricting means 61 adopting the non restricting state. Upon actuation of the controller 27 the
restricting means 61 is configured to extend simultaneously with the engaging member 60 and
abutment means 29, whereupon engagement of the abutment means 29 with the one or more pod(s)
located within the housing 3 the restricting means 61 may slidably extend through the abutment
means 29 whereupon the tapered end(s) of the restricting means 61 may engage with the lower
surface of the abutment means 29 (i.e. the restricting means 61 adopts the restricting state) such as
to retain the controller 27 in a fired state. The restricting means 61 is configured to restrict the
compressive force applied to the pod(s) 30 via the actuating mechanism 25 in-use. Advantageously
the restricting means 61 prevents the pods 30 located within the housing 3 from extending from the
housing 3 by more than a predetermined distance. The restricting means 61 is configured to restrict
the force that can be applied via the actuating mechanism 25 in-use. Advantageously, by restricting
the compressive force applied to the pods, the pods are not deformed to such an extent that they
cannot return to their original shape and the lancet does not extend from the apparatus body to such

an extent that it is readily visible.

The restricting means 61 typically incorporates a release mechanism 65 which is configured to
release the restricting means 61 such that it does not engage with the abutment means 29. The
release mechanism 65 typically comprises one or more protruding members which typically extend
from the interior of the side walls of the housing 3. The release mechanism 65 may be displaced
between a first and second position such that in the second position it abuts the restricting means 61
in-use. In a preferred embodiment the release mechanism comprises first and second protruding
portions 66 and 67 which extend substantially perpendicular relative to the restricting means 61,
typically from opposing side walls of the housing 3. Typically the first and second protruding portions
incorporate a resilient biasing means which is configured to bias the portions 66, 67 towards the first
position. In the first position the first and second protruding portions 66 and 67 extend towards or rest
against the first and second legs 62, 63. In the second position the first and second protruding
portions 66, 67 abut the respective legs 62, 63 such as to displace the legs 62, 63 in a substantially

lateral direction whereupon if the actuation mechanism 25 is in a fired state the legs 62, 63 will
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displace such as to release the engagement between the tapered ends of the legs 62, 63 and the
abutment means 29. The release mechanism 65 may be varied between the first and second
position via an actuator (not shown) provided upon the housing 3. In a preferable embodiment the
release mechanism 65 is varied between the first and second positions via the application of a
compressive force upon either side of the housing 3. In a preferred embodiment the release
mechanism 65 is provided upon opposing sides of the upper portion 5 of the housing 3 such that
when the apparatus 1 is in the fired state the upper portion 5 may be removed from the base portion
7, whereupon a compressive force may be applied upon either side of the upper portion 5 such as to

release the restricting means 61 from engagement with the abutment means 29 in-use.

A particularly advantageous aspect of the apparatus 1 is that where the pod(s) 30 are in the storage
state the lancet 35 contained therein is hidden from view within the chamber 32, this improves an
individual's perception of the apparatus 1, particularly if the apparatus 1 is being used by children, as
when in the unfired state there are no visible lancet(s) 35 protruding from the apparatus 1.
Advantageously, this prevents any unintended injury being caused by exposed lancet(s) 35.Typically
the housing 3 may comprise plastics or polymer material such as polypropylene or polyurethane or
acrylic or any combination thereof or any other suitable material. Optionally when the apparatus 1 is
being used for allergen testing the housing 3 may incorporate an indicator 80 provided upon an
exterior portion thereof such as to indicate the arrangement of the pods 30 therein. In a preferred
embodiment the indicator may comprise an indentation which is typically provided upon upper
portion 5 of the housing 3. The indicator may incorporate a coloured tab (not shown) comprising a
plurality of colours, optionally the plurality of colours may correspond to a plurality of allergens.
Advantageously, for allergen testing the apparatus 1 will incorporate in the pod(s) 30 positive and
negative control solutions as well as a plurality of allergens, to this end the negative and positive
controls may be provided at opposing ends of the housing 3, the indicator 80 may be used to

indicate the respective end at which either the positive or negative controls may be positioned.

Optionally, the apparatus 1 may be used in conjunction with a computer program typically provided
on a computing device (not shown). The computing device is typically configured to obtain data
regarding the apparatus 1 and is operable to transmit the data via wired or wireless transmission
means. Where the apparatus 1 is used for allergen testing the computing device is operable to
determine the plurality of allergens being tested, typically via capturing one or more images of the
plurality of pod(s) containing a plurality of allergens, additionally it may also capture one or more
images of an individuals reaction to the plurality of allergens, the computing means is then operable
to transmit the images to a remote location using the wired or wireless transmission means. Typically
the computing device comprises a handheld computing device such as a smartphone however it
may alternatively comprises any other suitable computing device. Typically the computing device is

configured to transmit the data obtained for recording purposes.

The invention is not limited to the embodiment(s) described herein but can be amended or modified

without departing from the scope of the present invention.
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An apparatus for administering liquid to an individual’s skin, the apparatus comprising,

a. atleast one pod comprising:

i. a pod body having, in a storage state, a liquid-tight chamber containing a
liquid to be administered, said chamber having a pod outlet that is covered
by a rupturable membrane; and

i. a lancet coupled to said pod body and being movable to rupture said
membrane,

iii. said at least one pod being activatable from said storage state to a
dispensing state in which said membrane is ruptured by said lancet to
dispense said liquid through said outlet;

b. a housing shaped and dimensioned to receive said at least one pod, said housing
having at least one housing outlet, said at least one pod being locatable in said
housing such that said at least one pod outlet is in register with the, or a respective,
housing outlet; and

c. an actuation mechanism operable to engage the, or each, pod in said housing to

activate the, or each, pod from the storage state to the dispensing state.

The apparatus as claimed in claim 1, wherein said pod body is deformable.

The apparatus as claimed in claim 2, wherein said lancet is carried by the deformable pod
body.

The apparatus as claimed in claim 2 or 3, wherein said lancet is integrally formed with said

deformable body.

The apparatus as claimed in any preceding claim, wherein said lancet is located within said

liquid-tight chamber.

The apparatus as claimed in any preceding claim, wherein said lancet projects through said

housing outlet in said dispensing state.

The apparatus as claimed in any preceding claim, wherein said housing has a respective

outlet for each pod.

The apparatus as claimed in claims 1 to 6, wherein said housing has one or more outlets

accommodating multiple pods.



10

15

20

25

30

35

40

WO 2017/182530 PCT/EP2017/059304

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

12
The apparatus as claimed in any preceding claim, wherein said pod(s) are seated in said

housing outlet(s).

The apparatus as claimed in any preceding claim, wherein said lancet projects out of said

housing in said dispensing state.

The apparatus as claimed in claim 1, wherein said actuation mechanism is operable
between an unfired state and fired state in which it engages with the or each pod in the

housing to activate the, or each, pod from the storage state to the dispensing state.

The apparatus as claimed in claim 11, wherein said actuation mechanism comprises at least
one controller coupled to an abutment means, the controller being operable to move said

abutment means into engagement with the or each pod in the housing.

The apparatus as claimed in claim 12, wherein said actuation mechanism is configured to

transition between the unfired and fired states upon actuation of the controller.

The apparatus as claimed in claim 13, wherein said controller comprises a button, or other
manual operating device such as a lever, preferably coupled to resilient biasing means such
as a spring, the resilient biasing means being arranged to urge said manual operating device

towards a non-activated state.

The apparatus as claimed in claims 11 to 14, wherein upon actuation of the controller said

abutment means is configured to move towards said at least one housing outlet.

The apparatus as claimed in claims 12 and 15 wherein said abutment means comprises
one or more substantially planar members having dimensions substantially corresponding to

the cross sectional area of an internal cavity defined by the housing.

The apparatus as claimed in any preceding claim, wherein the actuation mechanism
incorporates a restricting means which is configured to restrict the displacement of the
abutment means beyond a predetermined position within the housing, such that in-use the
lancet of the one or more pod(s) which are located within the housing does not extend from

the housing beyond a predetermined distance.

The apparatus as claimed in claim 17, wherein said restricting means is configured to restrict

the compressive force applied to the pod(s) via the actuating mechanism in-use

The apparatus as claimed in claim 17 and 18, wherein the actuation mechanism comprises a
release mechanism which is configured to release the restricting means such that it does not

engage with the abutment means in-use in at least one position.
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20.

21.

22.

23.

24.

25.

26.

27.

13

The apparatus of claim 17 to 19, wherein said restricting means comprises a releasable
coupling between the controller and the abutment means, said releasable coupling being
configured to release said abutment means from said controller in response to said
abutment means being subject to a force above a threshold level in a direction against the

movement of said abutment means towards said at least one housing outlet.

The apparatus of claim 20, wherein said releasable coupling comprises a friction fit coupling

between respective portions of said controller and said abutment means.

The apparatus of claim 21, wherein said friction fit coupling is provided by respective inter-
engageable chamfered surfaces on said respective portions of said controller and said

abutment means.

The apparatus of claim 21 or 22, wherein said respective portion of said abutment means is
provided on one or more apertures formed in the abutment means and said respective
portion of said controller passes through said one or more aperture when said coupling is

released.

The apparatus as claimed in any preceding claim, wherein said housing comprises an upper

portion and base portion which are releasably coupled together.

A pod comprising:

i. a pod body having, in a storage state, a liquid-tight chamber containing a
liquid to be administered, said chamber having a pod outlet that is covered
by a rupturable membrane; and

ii. a lancet coupled to said pod body and being movable to rupture said
membrane,

iii. said at least one pod being activatable from said storage state to a
dispensing state in which said membrane is ruptured by said lancet to

dispense said liquid through said outlet;

The pod as claimed in claim 25, wherein the rupturable membrane comprises a metal foil.

The pod as claimed in claim 26, wherein the metal foil comprises an aluminium foil.



PCT/EP2017/059304

WO 2017/182530

e
co
& &
fﬁﬁn Mu
i B0
bk

,,,,,,,

SUBSTITUTE SHEET (RULE 26)



WO 2017/182530 PCT/EP2017/059304

B
Py
o

e § N
* ﬁ&iﬁ

Figure 2

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

3/20

s,

Figure 3

P

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

s
o

o

ure 5

Fig

Figure &

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

i,
ol ;
f;«, wf ’
ff@ m//e & ,ff &
4 o i L I
F S0 T
%n«,« 3 E 2 ;,f
% . Tk 1 s W jol
ﬁﬁ% o .\\ . Xx I - o s, i
% Ay ay. . -
" LI BRI h
) aww LS A5 Y &

8
I

of

MW}\;,«W;?WWWM

e,

)
\
&

“
P

7
g

Wssféis?;i“eiz s,\ Iy

e A0 N
s S z,f ‘ff ,;,_. \\
N
SO\ A

e
5,
T . e 4
M;w

Sy

e p

B |
5

5
e },‘,guwmﬁ)@;&é

g

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

5 A

Y ,

N o
A e
¥ # & & »
£ 7 S
W x Yy

(. i d

Hy

By - 5%

w ‘
‘fw e ot

e

~ : !
R
N
i, N »«a«;ﬁ
&, "."“‘g%

A & d
i AR %, bl 1
TRy
m %,

#
=
&,
4
e

& i x.,k 7
FEVERNGS
%wﬁ:ﬁ.

a

P
3

1 .
i Ty s
%/f%

M%Ws%ﬁéii&i
e

R

= e
wﬂiéﬁmfvé%ﬁw

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

e B Vi

,; g
P B R R

| %«pﬁ%ﬂa% \

-y

PO
4

ORI ———

DV m,‘wﬁ,w

ﬁsf“m,zfzé

H
o \
BIRBIFS | LN _M\
7 j IR
PRtee . W ww ™
ﬁwﬂw@ﬂﬁw w M ,fm | wmu b
'] / %ﬂ F o W
AU ¥ Yy A \ =

Li

—— i I
o | LAY
o AN iy it

H

.
Sy

F AN
Tk
st

4

ks

H

:

&

I o
R .
w—»"«’“j’%‘“ 7 ‘

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

A r
kS FA L
W [ LR
o, S %Mﬁ i
Wy
o o :
T, / wwwwm e EJJM.MW R
g %m P aaw Mﬂ
kil Fa 4
LR /w{ B
zm .?iw | - w.wi
i L
DA /Y
ﬂezw w, M [ 3
< - b
Sy, mw w i ﬂ i W
o i, w ;
l »,,mf 8o w
mm W M x{
I - . W
S
: Wx m wf{{%&& .M % . g
Mﬁwf{f + \M \.
S B %%&
&._g ot 4
e et
ff@f

%, .
N -
N g s o
f{eﬁw 3 W /& e H sﬁW al
: -,
W wf ﬁ.f?
& % 'y
5 S £y
g U
E, MWW
LT AN 7 ol

-
g

¥

Figure 13

&

T

A

¢

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

e

O

e

s

ot

i S
32 3 e T ——

9
LX)

Figure 16

SUBSTITUTE SHEET (RULE 26)



WO 2017/182530 PCT/EP2017/059304

10/20

#1
M&%,-w
}
i1 w};
i
%
%
%
ot - oo
%ﬁ 3 Vi g # i:} &5
g 7 / PR
Y Z / v
%M — . iy et
17 <
b
[ ;
L |
; §
>, N o
ki e g ¥ ¥
: {
H
g |
" e 35
S

Figure 17

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

ol < o
¥
S V' B P
sf %@ fw.« w W
B!
e
e £
e w5k
© o4 B
o 9. %, %
s = \ oy
o ! %

B Nl D

};gew

A

b

%

k3

§:i

)
e
"

|

fs,i%w A T~ | L M M

_ » mf%ﬂw %%“w . P LA ﬂw
e /x .
Tl N e 4
N, -
IS S P
., wuqzx, of 3
M e —
Mwﬁm . "y, «%iv\kes% )
i) o T B | 2 i
£ & ey & g , .
% : % p—— @ A
&fzﬁﬁ w M.w e ] 3 NMW iﬁmm N
R B & U
A% g ;
LS ]
0 !
,?a\ ; % % )
5 M,@sﬁw HM £ 3
e amﬁw@
mw R fobies
oy N
LY | i S R é.qwz
T & %, ol T
N i €%
' i
\ 5
ﬁy pw

o, mswf

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

e

WO 2017/182530

; N
sg@

&%
M@,ﬁ Hf;%%%és;
fmﬁ xmw‘vﬁmmw,évéi“é k\%ﬁm f,f ,W
i3 i o T,
£y e o o, . w .ix?ﬁ%”w.,,?i .
- QW _msﬁ\ T }yﬁf Kﬁu\&:\a mtiu,%xic gg”@f; J«f
S S P e M e Mo
fw»ﬁ I , ; e o, ﬁf
o - xﬁw P4 ) f#é/ %
nw% m‘ﬁ% ,fw» s ,W w% \\.\ p &\xvﬁk«é:?.ﬂft ww wﬁ Mﬂ
4 i R, %
/i / \ kY =t f17 77700 W
f Vo e (] % / ‘ M M,M
1 g M £ 3 1 Z
{ M o ! MM i
M ; = i N /7
n 8o W NS )
Y yﬁ § F finiad , fﬁ.ﬁ L oy %m
N \\ / b dffwff i '/
i, i #
% iy p Fd “, . ey #
Jﬁf ﬂfff#e& P \&.%:. %\ lifi,ﬁu;fixgsxx %&x\»
@:Jr et \xnw\. . B
% g e .i\i\, &W
k E %
W_ <
e \ - AN
" %5 . 4
.ﬁ,ﬁﬂxag %ﬁ& W‘Wé ﬂiw “MM{ =
y o \ %ﬂ i
2 £

Figure 22

SUBSTITUTE SHEET (RULE 26)



WO 2017/182530

PCT/EP2017/059304

L oy g
S EXs
e
{
v .
g & %
p i =
# &
¢ s
A P ng ]
AT I i s 5 # e
- ’ ”4’ ‘?{,‘:ﬁy&w st ¥ Y ;'f‘w_w@&“ Prg =]
13 ; ¥ a5 i g
e ) ‘&f e gx,f i \’ié gy%w & %, )
3 L » 5 e 455
i ; £ 11 B Tt S [ 1) Lo |
% i =t s Y ‘
5/ <% L/
fﬁf Far &Y
£ r i
/ /

o

# g E

:“zﬁk kot

Figure 23

Figure 25

SUBSTITUTE SHEET (RULE 26)



WO 2017/182530 PCT/EP2017/059304

Fae! gz;
§
M«f"}
i 258
¢ r
% i
o 4 s o B
Ei s f\v{"
Py
T P
- s
;g"‘% %%L
ﬁmﬁ“‘*‘mﬁ”‘m*ﬂ&nﬁj‘w o :%%, %&
T RSN Sty @,”,»5 '%‘h\ﬁ 2
S g i

e
e
Ritranags, g

A a i B
# bt P
"%‘*‘*w«h»w,%www «fé‘ Ed

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

R RS R R

e
e o 3
%, %y
Yy e
af# ‘w&
S
£
|
i
|
i
i
i
5
%
. .
) -
e
ol
w L4
&
e ,,

i

i

Yeul?

i
et

-

e,

e £

<

o 2o

B imé

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

Figure 31

e

éﬁ

SUBSTITUTE SHEET (RULE 26)



WO 2017/182530 PCT/EP2017/059304

Sy, e, 3 . . ) M’ F
%}&%KK s y v
;;‘f. ”N;,% i . «"g:ﬁ_?;ﬁ;

§ s, %"“'%;M e P
. n T ——— g
44 S

Figure 33

g
]

g
fomn
ey
48]
e

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

“

et
LS T
=
——
o

e

5 e

.

e

gy,
gL

x&%»is%z,,.? oo
-
-
"
o
o
R
.w.ikbu&d. g
o o
. R
"
>
z.Mff;ai. ,&i@%f. ﬁdmsi

Figure 36

Figure 35

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

e et
i 3 H %
ol k&mw %%géi%sfswe
k! “
%, -
2 H
N
i e

#

JI——— R,
\miiaj.s g? Ve

o P,

L4 5 % ey \.ﬂw 'y
; Mﬂ www;mm;izkx% /i

%
%
%
N

) o, e
T e S

wfﬁ. éfufiﬁi%%%m \xx 4

NS e &wvma
g p x&\ﬂ

% v, i WA
L. T ot
f,
&
d
g < ma
i
e

b o

S

"y Nwzﬁsff
N Pt S,
¥ I

Figure 38
Figure 39

SUBSTITUTE SHEET (RULE 26)



PCT/EP2017/059304

WO 2017/182530

20/20

Rk iy
i %’1‘ "o, ' % g #
o % e 5 e ok
b, - . ey
I U4
i e i A
R e gw

“‘ww,% ﬁ»ﬁ %% égw
TN

g
g

Y %"'““’%MMWMMMW’M‘ “ /» p Ié

4 i
£
b § K""w o
: g -
5, g, :
P ; g
g‘-f %4:%%% i R WP“’“M ¥
i R r
i .
. w.«"’ e

P 5“5?“‘" . .
g’?‘ g R""%“%ﬁ‘%‘”"“&’»ﬂw i y WM@.«W’M” # &

0
:’:%
A
oo
o

=g
o

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/059304

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61M5/28
ADD.

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

B. FIELDS SEARCHED

A6IM A61B

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

14 June 1994 (1994-06-14)

figures 1-2D

figures 1-13

NICHOLLS CLIVE [GB])
24 January 2008 (2008-01-24)
figures 2-4

X US 5 320 600 A (LAMBERT WM S [US])

A column 1, line 33 - column 3, line 30;
column 4, Tine 41 - column 5, line 7

X US 2014/276196 Al (NIEDERAUER MARK Q [US]

ET AL) 18 September 2014 (2014-09-18) 27
paragraph [0051] - paragraph [0053];

A WO 2008/009985 Al (OWEN MUMFORD LTD [GB];

1-25
26,27

1-24,26,

1-27

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

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

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

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

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

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

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

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

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

"&" document member of the same patent family

Date of the actual completion of the international search

17 August 2017

Date of mailing of the international search report

28/08/2017

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Knychalla, Verena

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/059304

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

WO 20147036539 Al (MYSTIC PHARMACEUTICALS
INC [US]; SHAY CHRIS [US])

6 March 2014 (2014-03-06)

paragraph [0021] - paragraph [0023];
figures 1-7B

paragraphs [0028], [0031]

ES 2 296 490 Al (BELTRAN GIL MARIO [ES])
16 April 2008 (2008-04-16)

figures 1-4

WO 2007/007128 Al (CAMBRIDGE BIOSTABILITY
LTD [GB]; ROSER BRUCE [GB]; KIRBY HENRY
[GB]) 18 January 2007 (2007-01-18)
figures 1-4

WO 2011/053019 A2 (KIM DO WE [KR]; KIM JIN
WOO [KR]) 5 May 2011 (2011-05-05)

figures 1-4

WO 89/12473 Al (MISKINYAR SHIR A [US])

28 December 1989 (1989-12-28)

figures 1-2

US 2007/191780 Al (MODI PANKAJ [CA])

16 August 2007 (2007-08-16)

figures 2A-2J

FR 1 143 900 A (ELBAMAR)

7 October 1957 (1957-10-07)

figure 1

WO 20147096957 A2 (IINJEC TECHNOLOGIES INC
[CA]) 26 June 2014 (2014-06-26)

figures 1-4A, 10

1-27

1-27

1-27

1,2

1-6,8-25

1-25
26,27

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

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2017/059304
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5320600 A 14-06-1994  NONE

US 2014276196 Al 18-09-2014 US 2014276196 Al 18-09-2014
WO 2014151811 Al 25-09-2014

WO 2008009985 Al 24-01-2008 CN 101489483 A 22-07-2009
EP 2046200 Al 15-04-2009
GB 2440119 A 23-01-2008
JP 5017730 B2 05-09-2012
JP 2009543646 A 10-12-2009
KR 20090056982 A 03-06-2009
RU 2009105045 A 27-08-2010
US 2009287237 Al 19-11-2009
WO 2008009985 Al 24-01-2008

WO 2014036539 Al 06-03-2014  NONE

ES 2296490 Al 16-04-2008  NONE

WO 2007007128 Al 18-01-2007 GB 2428197 A 24-01-2007
WO 2007007128 Al 18-01-2007

WO 2011053019 A2 05-05-2011  NONE

WO 8912473 Al 28-12-1989 AT 115416 T 15-12-1994
DE 68920014 D1 26-01-1995
DE 68920014 T2 27-07-1995
EP 0379560 Al 01-08-1990
JP HO3501348 A 28-03-1991
us 4894054 A 16-01-1990
us 5527287 A 18-06-1996
WO 8912473 Al 28-12-1989

US 2007191780 Al 16-08-2007 AU 2007215343 Al 23-08-2007
BR PI0707845 A2 10-05-2011
CA 2536845 Al 16-08-2007
DK 1983964 T3 20-01-2014
EC SPO88681 A 31-10-2008
EP 1983964 Al 29-10-2008
ES 2440247 T3 28-01-2014
JP 5099370 B2 19-12-2012
JP 2009526575 A 23-07-2009
NZ 570532 A 30-09-2011
US 2007191780 Al 16-08-2007
US 2011319834 Al 29-12-2011
US 2014207078 Al 24-07-2014
US 2015273152 Al 01-10-2015
WO 2007093051 Al 23-08-2007
ZA 200807006 B 28-10-2009

FR 1143900 A 07-10-1957  NONE

WO 2014096957 A2 26-06-2014 AU 2013366011 Al 28-05-2015
CA 2891102 Al 26-06-2014
CN 104884108 A 02-09-2015
EP 2916893 A2 16-09-2015
JP 2015533603 A 26-11-2015
RU 2015121943 A 27-12-2016

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2017/059304
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2016008544 Al 14-01-2016
WO 2014096957 A2 26-06-2014

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

page 2 of 2




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report

