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Description

Technical field

[0001] The present invention relates to a device for per-
forming an allergy test on the patient’s skin, and more
specifically to a device provided with a pricking tool ar-
ranged for penetrating the patient’s skin to a predeter-
mined depth so as to optimise, based on the predeter-
mined allergen concentration, the delivery of the allergen,
in particular of the officially registered allergens, to the
patient’s skin.

Background art

[0002] Devices for performing an allergy test on the
patient’s skin are known for example from
CN102908123, whereby a device for performing an al-
lergy test is disclosed that can be attached to the patient’s
skin. The device comprises a container unit provided with
a plurality of allergen containers, each containing a pre-
determined allergen to be delivered to the patient’s skin.
Each allergen container is provided with a needle fixed
at the bottom of the allergen container and completely
embedded in a spongy-like material, which contains the
allergen. The container is further provided with a struc-
ture forming the sidewall of the container. The container
unit is provided on a first surface with flexible paste layer,
which is arranged for forming a substantially flat skin con-
tact surface arranged for coming into contact with the
patient’s skin. The flexible paste layer may be arranged
for releasably connecting the container unit with a pro-
tective foil, which is arranged for sealing the container
unit prior to application of the device on the patient’s skin.
In order to perform the allergy test with the device of the
prior art, the protective foil is removed from the flexible
paste layer, and the device is applied on the patient’s
skin. A pressure force is then applied on the bottom side
of the container unit, thereby causing the bottom wall of
the allergen container to deform. Due to the bottom wall
deformation, the needle fixed at the bottom of the allergen
container is displaced from a first position, wherein at
said first position the needle tip is embedded in the
spongy-like material, to a second position, wherein in
said second position the needle tip is arranged for pro-
truding from the skin contact surface. At the second po-
sition the needle is arranged for penetrating the patient’s
skin to a predetermined depth so that the allergen con-
tained in the spongy-like material can be delivered to the
patient’s skin. In general, when performing an allergy test
and in order to optimise the skin’s response to the aller-
gen delivered, the skin must be penetrated by the needle
at a predetermined depth. The predetermined depth is
to a large extent determined by the concentration of the
allergen to be delivered, in particular by the required con-
centration of officially registered allergens. In the device
of the prior art, the penetration depth of the needle is
shown to be identical for all allergen containers irrespec-

tive of their allergen concentration. Therefore the pene-
tration depth of the needle is not optimised to the con-
centration of the allergen contained in the allergen con-
tainer. As a result, with the device of the prior art the
penetration depth achieved at the location of each indi-
vidual allergen container cannot be matched to the aller-
gen concentration contained in the respective allergen
container. This is because the only way to optimise the
penetration depth of the device of the prior art is by ad-
justing the height of the ring shaped wall structure and/or
the depth of the bottom wall of the allergen container.
Therefore, in the case where the device of the prior art
is provided with allergen containers containing allergens
at different concentrations, the only way to optimise the
penetration depth of the needle at the location of each
container would be by adapting the height of the ring
shaped wall structure and/or the depth of the bottom wall
of the container. However, such an adjustment may lead
to either a highly uneven skin contact surface, due to the
different heights of the sidewall structures of each aller-
gen container on the container unit, and/or a complex
manufacturing process for providing each allergen con-
tainer with a bottom wall having a different degree of de-
formation, which will lead to a higher manufacturing cost.
The uneven skin contact surface is highly undesirable
because it will lead to poor contact of the device to the
patient skin, which will affect the penetration depth of the
needle. Further, an uneven skin contact surface would
further lead to poor contact between the container unit
and the protective foil, thereby affecting the sealing of
the container unit leading to poor long term stability of
the allergens. Therefore, the device of the prior art can
at best be optimised for allergens having an identical con-
centration. However, such an optimisation would further
lead to a more complex and expensive manufacturing
process, since for each allergen concentration the device
parameters, such as the height of the side wall structure
and/or the depth of the bottom wall, would need to be
adapted accordingly. US2010/0022910 A1 relates to an
all-in-one embodiment of a disposable patch, which is
provided with a planar substrate having a plurality of small
blisters or packets. Each packet comprises at least one
piercing element with a supporting material. Each packet
contains a quantity of liquid allergen. The all-in-one patch
can be manually applied by a user by applying pressure
directly on the outside of the supporting material or by
means of an actuator, which enables to rapidly inject mul-
tiple allergen with uniform pressure.

Disclosure of the invention

[0003] It is an aim of the present invention to provide
a device for an allergy test wherein the penetration depth
at the location of each allergen container can be opti-
mised to the predetermined concentration and amount
of the allergen, in particular to the required concentration
of an officially registered allergen, contained in the aller-
gen container.
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[0004] For the purpose of the present invention, the
term "allergen" refers to any compound, chemical sub-
stance, or biological material, such as proteins, which is
capable of evoking an allergic reaction. Allergens are
usually understood as a subcategory of antigens, which
are compounds, substances, or materials capable of
evoking any immune response. In particular, the allergen
may be selected, inter alia, from natural or native aller-
gens, modified natural allergens, synthetic allergens, re-
combinant allergens, modified allergens, allergoids, and
mixtures or combinations thereof.
[0005] It is further understood that the term "officially
registered allergen" refers to allergens which are regis-
tered, mostly as a drug, for the diagnosis of allergies by
the health authorities. Registered allergens for diagnostic
purposes are allergens of high quality, conformity and
stability, which have demonstrated suitability for allergy
testing, are object to regulatory procedures, and have
obtained market registration by the national and/or inter-
national health authorities. The documentation submitted
for registration of allergen preparations as pharmaceuti-
cal specialities must satisfy the general directives formu-
lated by the drug control authorities.
[0006] This aim is achieved according to the invention
with the device for performing an allergy test showing the
technical characteristics of the first claim.
[0007] More specifically, according to embodiments of
the present invention a device for performing an allergy
test for type I immune reactions, such as inhalant aller-
gies, is provided. The device is provided with a container
unit provided with a first surface arranged for coming in
contact with the skin of a patient undergoing the test and
a second surface provided opposite to the first surface.
The container unit is provided with a plurality of cavities,
each arranged for receiving an allergen container pro-
vided with a predetermined allergen in a predetermined
concentration. For example and without any limitation,
the container unit may be provided with a number of al-
lergen containers carrying allergens at varying concen-
trations. It should be understood that the allergen con-
tainers may be further arranged to carry other type of
pharmaceutical solution that need to be delivered to the
patient’s skin, such histamine, NaCl, and the like. The
allergen container is provided with a supporting material
and a pricking tool of a predetermined length having at
least one pricking tip facing in the direction of the cavity
opening. The pricking tool is arranged to be secured at
a location of the supporting material e.g. the base of the
pricking tool may be fixed at the bottom surface of the
supporting material or at another preferred location there-
in. The supporting material is arranged, when a pressure
force is applied on the second surface of the device, for
being compressed thereby causing the pricking tool for
being displaced from a first position, wherein at said first
position the at least one pricking tip is at a first distance
from the first surface e.g. embedded in the supporting
material, to a second position, wherein at said second
position the at least one pricking tip is at a second dis-

tance from the first surface. During displacement of the
pricking tool, the allergen is arranged for being released
from a storage location in the allergen container, e.g.
from the supporting material, thereby allowing the aller-
gen to cover the tip of the pricking toll so that the allergen
can be delivered in the patient’s skin. According to em-
bodiments of the present invention, the supporting ma-
terial is arranged for controlling the range of displacement
of the pricking tool between the first and second positions.
[0008] It has been found that by securing the pricking
tool at a location of the supporting material, the range of
displacement of the pricking tool between the first and
second positions may be controlled by the properties of
the supporting material. For example, the base of the
pricking tool, which is at an opposite end to the pricking
tip, may be secure or relesably fixed at the bottom surface
of the supporting material, wherein the bottom surface
of the material may be arranged for coming in contact
with the bottom wall of the cavity. As a result, the pene-
tration depth of the pricking tool, which is determined by
the distance between the pricking tip and the first surface
at the second position, may be optimised for a predeter-
mined allergen concentration by simple replacing the
supporting material of the allergen container with another
supporting material, the properties of which have been
optimised according to the desired penetration depth to
be achieved. Therefore, with the device of the present
invention, each allergen container in the container unit
can be easily optimised for delivering an allergen of a
predetermined concentration to the patient’s skin, while
ensuring that the skin contact surface of the container
unit is maintained substantially flat and while maintaining
the overall process of manufacturing the device relative
simple. Furthermore, with the device of the present in-
vention, the container unit can be made as a generic
container unit, which can be used with allergens of dif-
ferent concentrations, thereby reducing the complexity
and cost of manufacturing compared to the device of the
prior art. This is because, with the device of the present
invention, the penetration depth required for each aller-
gen concentration may be simply optimised by replacing
the allergen containers to be received in the cavities of
the container units, with allergen containers that have
been optimised for the allergen concentration required.
Therefore, and contrary to the device of the prior art, the
container unit of the device may be manufactured in bulk
quantities using the same manufacturing process, since
the penetration depth optimisation can be achieved by
simply providing in the container unit cavities allergen
containers that have been adapted for the required aller-
gen concentration.
[0009] According to embodiments of the present inven-
tion, the allergen container is adapted such that at the
second position the pricking tip of the pricking tool ex-
tends over the first surface of the container unit by a pre-
determined distance, which predetermined distance de-
fines the penetration depth of the pricking tool in the pa-
tient’s skin. For example, the compressibility of the sup-

3 4 



EP 3 337 404 B1

4

5

10

15

20

25

30

35

40

45

50

55

porting material may be chosen such that at the second
position the pricking tip of the pricking tool extends over
the first surface of the container unit by a predetermined
distance. Moreover, the height of the supporting material
may be chosen such that at the second position the prick-
ing tip extends over the first surface of the device by a
predetermined distance. Furthermore, the length of the
pricking tool may be chosen based on the compressibility
and height of the supporting material and concentration
of the allergen such that at the second position the prick-
ing tip extends over the first surface of the device by a
predetermined distance.
[0010] Within the context of the present invention the
term compressibility should be understood as the relative
volume change of the supporting material in response to
a pressure change.
[0011] It is has been found that by adapting the allergen
container, the penetration depth of the pricking tool can
be easily optimised for different allergen concentrations.
This may be achieved by adapting the properties of each
allergen container, which may include but not limited to
the compressibility and/or the height of the supporting
material, the length of the pricking tool, and/or the con-
centration of the allergen. The compressibility of the sup-
porting material can be for example adapted by providing
a supporting material having different compressibility
characteristics. The container unit may comprise a plu-
rality of allergen containers, each adapted such that the
penetration depth of the pricking tool is adapted to the
allergen concentration contained in the allergen contain-
er so that the skin response of the patient to the allergen
is optimised. For example, each allergen container may
be provided with a supporting material having the same
height but different compressibility properties, or having
different heights or any combination thereof. Also the
length of the needle and the location where it is secured
at the supporting material, e.g. at the bottom surface or
at a location within the supporting material, may be adapt-
ed. For example, in one allergen container the base of
the pricking tool may be secured at the bottom surface
of the allergen material, while in another the pricking tool
may be secured at an intermediate location of the sup-
porting material.
[0012] According to embodiments of the present inven-
tion, the pricking tip is arranged at the second position
for extending over the first surface by a distance of pref-
erably between 0.5 mm and 1.2 mm, more preferably
between 0.7 mm to 1.0 mm, and even more preferably
0.8 mm.
[0013] It has been found that at these distance ranges
the allergen delivery to the patient’s skin is optimised,
thereby enhancing the skin response to the allergen. Fur-
thermore, by adjusting the penetration depth of the nee-
dle, the skin response to the allergen may also be ad-
justed. For example, an allergen at a given concentration
may cause a different skin response depending on the
penetration depth to which it is delivered, e.g. faster re-
action or stronger response, etc.

[0014] According to embodiments of the present inven-
tion, the supporting material may be a material that can
be compressed. Furthermore, the supporting material
may be arranged for storing the allergen to be delivered
to the patient’s skin. For example, the supporting material
may be a spongy material, which may be made from any
suitable material known to the skilled person in the art
such as polymer based materials such as foam, sponge-
like non-woven cotton fabric material such as fleece, and
the like. For example, in order to achieve a predetermine
penetration depth the allergen container may be provided
with a supporting material having the desired compress-
ibility characteristics.
[0015] According to embodiments of the present inven-
tion, the pricking tool may be provided with at least one
needle having at least one pricking tip, e.g the needle
may be provided with a plurality of tips, e.g three tips. It
has been found that by providing a prickling tool with
more than one tip, the allergen delivery to the patient’s
skin can be optimised so as to enhance the skin response
to the allergen. For example, by providing a pricking tool
with a plurality of tips, the patient’s skin is penetrated at
multiple closely spaced locations, thereby allowing the
allergen to be delivered more effectively and in higher
amounts to the skin, thereby optimising the skin re-
sponse. For example, by providing a pricking tool with
four tips, the amount of allergen delivered to the skin
would be four times higher compared to the same aller-
gen being delivered by a pricking tool having only one
tip. Moreover, a pricking tool with a plurality of tips may
increase the skin response to allergens provided at low
concentrations because it allows a higher quantity of the
allergen to be delivered to the skin.
[0016] According to embodiments of the present inven-
tion, the pricking tool may be provided with a hollow body
forming a canal opening. In this way, the allergen may
be delivered directly and in higher amounts into the skin
of the patient, thereby optimising the response of the pa-
tient’s skin to the allergen. For example, by delivering the
allergen directly into the skin may result in a faster and
stronger response of the skin to the allergen, thereby
minimising the time required for performing the allergy
test.
[0017] According to embodiments of the present inven-
tion, the allergen container is provided with a frame. The
frame may be arranged for supporting and/or securing
the supporting material and for limiting, when pressed on
the patient’s skin, the wheel response of the skin to the
allergen delivered. In this way, the wheel response is
maintained within a confined area, thereby ensuring that
the skin reaction is limited to a size which is easily iden-
tifiable, but not bothering the patient by strong itchy re-
actions, and additionally limiting the risk of large skin re-
sponses confluencing with other allergen areas. This
may also limit the risk of systemic adverse events in the
patient, as the allergen is hold at a confined area. The
frame may be arranged for surrounding the supporting
material so as to form the sidewall of the allergen con-
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tainer.
[0018] According to embodiments of the present inven-
tion, the first surface of the container unit may comprise
a flexible adhesive layer arranged for releasably securing
the device to the patient’s skin. Furthermore, a protective
foil may be releasably secured on the first surface by the
flexible adhesive layer. The protective foil may be ar-
ranged for hermetically sealing the container unit, there-
by ensuring the long term stability of the allergens.
[0019] According to embodiments of the present inven-
tion, the protective foil is made from a non-absorbent
material such as polyethylene, polypropylene, alumini-
um, and the like. In this way, it is ensured that the stability
and concentration of the allergen are maintained within
acceptable levels during storage of the device, since any
absorption of the allergen by the protective foil is pre-
vented. Furthermore, in order to ensure the stability and
concentration of the allergen, the support material and/or
the protective foil may be provided with a coating layer.
For example, the coating layer may comprise allergen or
human serum albumin up to 2%. The coating layer may
comprise any of streptavidin-biotin, streptavidin-horse-
radish peroxidase, sugars, two component polymer mix
or silicone. The allergen may comprise glycerol up to
50% or Triton-X 100 to keep the allergen in solution and
avoid adsorption to the supporting material or foil.

Brief description of the drawings

[0020] The invention will be further elucidated by
means of the following description and the appended fig-
ures.

Figure 1 shows schematically a top view of the sec-
ond surface of the device for performing an allergy
test according to embodiments of the present inven-
tion.
Figure 2 shows schematically a top view of the first
surface of the device for performing an allergy test
according to the embodiments of the present inven-
tion.
Figure 3 shows schematically a top view of the first
side of the device for performing an allergy test with
the protective film removed from the first surface ac-
cording to embodiments of the present invention.
Figure 4 shows schematically a cross-section of the
device of figure 3 provided without the allergen con-
tainer at points A-A’.
Figures 5 and 7 show schematically exemplified im-
plementations of an allergen container according to
embodiments of the present invention.
Figure 8 shows schematically a cross-section of the
device of figure 3 with the allergen containers releas-
ably secured in respective cavities of the container
unit at points A-A’.
Figure 9 shows schematically an example of a cross-
section of the device of figure 3 when attached to
the patient’s skin.

Figures 10 and 11 show schematically in respective
cross-sectional views of the device the displacement
of the pricking tool when a force is applied on the
second surface.

Modes for carrying out the invention

[0021] The present invention will be described with re-
spect to particular embodiments and with reference to
certain drawings but the invention is not limited thereto
but only by the claims. The drawings described are only
schematic and are non-limiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn on scale for illustrative purposes. The dimensions
and the relative dimensions do not necessarily corre-
spond to actual reductions to practice of the invention.
[0022] Furthermore, the terms first, second, third and
the like in the description and in the claims, are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order.
The terms are interchangeable under appropriate cir-
cumstances and the embodiments of the invention can
operate in other sequences than described or illustrated
herein.
[0023] Moreover, the terms top, bottom, over, under
and the like in the description and the claims are used
for descriptive purposes and not necessarily for describ-
ing relative positions. The terms so used are interchange-
able under appropriate circumstances and the embodi-
ments of the invention described herein can operate in
other orientations than described or illustrated herein.
[0024] The term "comprising", used in the claims,
should not be interpreted as being restricted to the means
listed thereafter; it does not exclude other elements or
steps. It needs to be interpreted as specifying the pres-
ence of the stated features, integers, steps or compo-
nents as referred to, but does not preclude the presence
or addition of one or more other features, integers, steps
or components, or groups thereof. Thus, the scope of the
expression "a device comprising means A and B" should
not be limited to devices consisting only of components
A and B. It means that with respect to the present inven-
tion, the only relevant components of the device are A
and B.
[0025] The present invention will be elucidated by
means of the example embodiments shown in figures 1
to 10, which will be described in more details below.
[0026] Figures 1 and 2 show top views of respective
the first and second surfaces of a device (10) for per-
forming an allergen test for type I immune reactions such
as inhalant or food allergies according to embodiments
of the present invention. As shown in figures 1 and 2, the
device 10 may be provided with a container unit 11 having
a substantially flat first surface 12, e.g. a skin contact
surface, arranged for coming into contact with the skin
of a patient 23 undergoing the test. A second surface 13
may be provided opposite the first surface 12. The con-
tainer unit 11 may be provided with a plurality of cavities
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22 e.g. at least four, each arranged for receiving an al-
lergen container 14. For example the container unit 11
may be provided with eight cavities 22, as shown in fig-
ures 1 and 2. Each allergen container 14 may be provided
with an allergen having a predetermined concentration.
For example, the allergen may be an allergen having a
registered concentration, which may be arranged, when
delivered to the patient’s skin 23, for causing a predeter-
mined reaction. The container unit 11 may also be pro-
vided with allergen containers containing pharmaceutical
solutions arranged for performing a positive and a neg-
ative control test, as shown in figure 1. For example,
some of the allergen container 14 in the container unit
11 may be arranged to perform a positive control test e.g.
by delivering to the patient skin a histamine solution,
and/or a negative control test e.g. by delivering to the
patient’s skin a NaCI solution. In order to be able to easily
identify the locations on the patient’s skin where each
respective allergen has been delivered, the device 10
may be provided with a marking unit 15, where the name
of the allergen may be identified next to the respective
allergen container 14. In this way, when the device 10 is
applied to the skin of the patient, the response of the
patient skin to each allergen may be easily identified, by
means of the marking unit 15. For example, as shown in
figures 1 and 2, the container unit may be provided with
eight allergen container 14 each containing a different
allergen, the name of which is identified in the marking
unit next to the respective allergen container 14. Each
marking unit 15 may be releasably connected to the con-
tainer unit 11 by means of a perforated line positioned
on either side of the container unit 11. In this way, when
the device is applied to the patient’s skin 23, the marking
unit 15 may be separated from the container unit 11 along
the perforated lines, thereby remaining on the patient’s
skin after the container unit 11 has been removed. As a
result, with the use of a marking unit 15, the skin response
to the predetermined allergen may be easily identified.
As shown in figure 2, the first surface 12 of the container
unit 11 may be covered by a protective foil 16, which is
arranged for sealing the container unit 11 so as to ensure
the long term stability of the allergen contained in the
allergen container 14. For example, the first surface 12
may be provided with a flexible adhesive layer 17 ar-
ranged for releasably securing the protective foil 16 on
the first surface 12 of the container unit. Prior to attaching
the device to the patient’s skin 23, the protective foil 16
is removed, as shown in figure 2. Once the protective foil
16 is removed, the first surface 12 of the container unit
11 is exposed, as shown in figure 3. In this way, when
the device 10 is attached to the patient’s skin 23, by
means of the flexible adhesive layer 17, the allergen con-
tainers 14 may be arranged for coming into contact with
the skin of the patient. According to embodiments of the
present invention, the protective foil 16 may be made
from a non-absorbent material such as polyethylene,
polypropylene, aluminium, and the like. In this way, it is
ensured that the stability and concentration of the aller-

gen are maintained within acceptable levels during stor-
age of the device, since any absorption of the allergen
by the protective foil 16 is prevented.
[0027] Figure 4 shows schematically a cross-section
of the device 10, shown in figure 3, along the point A-A’,
with the allergen containers 14 and protective foil 16 re-
moved. As previously discussed, the container unit 11
may be provided with a plurality of cavity 22, each pro-
vided with a bottom wall 27, which may protrude from the
second surface 13. The first surface 12 may be provided
with a flexible adhesive layer 17, which may be made
from any suitable material known to the skilled person in
the art, arranged for releasably securing the device 10
on the patient’s skin 23. For example, the flexible adhe-
sive layer 17 may be made from similar materials to the
ones mentioned in CN102908123 with regards to the re-
spective flexible adhesive/paste layer. Each cavity 22
may be arranged for receiving an allergen container 14
containing a predetermined allergen in a predetermined
concentration, e.g. in a predetermined registered con-
centration. Each allergen container 14 may be arranged
for being releasably secured in the cavity 22 such that it
can be easily removed and replaced from the container
unit 11. For example, the flexible adhesive layer 17 may
be arranged for releasably securing each allergen con-
tainer 14 to the container unit. The container unit 11 may
be made from a single material or a combination of ma-
terials such as Aluminium, polyethelene, polyamide and
the like. According to embodiments of the present inven-
tion, the container unit may be designed as a generic
container unit 11 that can be used with suitable allergen
containers irrespective of the allergen concentration.
[0028] Figures 5 to 7 show exemplified implementa-
tions of the allergen container 14 according to embodi-
ments of the present invention. The allergen container
may be provided with a supporting material 18 and a
pricking tool 19. The pricking tool 19 may be provided
with a pricking tip 24 and a pricking base 21. For example
and without any limitations, the pricking tool base may
be secured at a location of the supporting material 18,
e.g. at the bottom surface 28 of the supporting material
18. It should be understood that the pricking tool 19 may
be secured at other locations of the supporting material
18, e.g. at a location within the supporting material 18,
as shown in figure 6. The pricking tool 19 may be a needle
or any other type of pricking tool 19 known to the skill
person in the art that can penetrate or scratch the pa-
tient’s skin surface 23 so that the allergen can be deliv-
ered to the patient’s skin 23. In order to increase the skin
response to the allergen, the pricking tool 19 e.g. the
needle, may be provided with a plurality of pricking tips
24. For example and without any limitation, the pricking
tool 19 may be provided with three pricking tips 24, as
shown in figure 7. For example, by providing a pricking
tool 19 with a plurality of tips 24, the patient’s skin is
penetrated at multiple closely spaced locations, thereby
allowing the allergen to be delivered more effectively and
in higher amounts to the skin, thereby optimising the skin
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response to the allergen. For example, by providing a
pricking tool 19 with four tips 24, the amount of allergen
delivered to the skin would be four times higher compared
to the same allergen being delivered by a pricking tool
19 having only one tip 24. Moreover, a pricking tool 19
with a plurality of tips 24 may increase the skin response
to allergens provided at low concentrations because it
allows a higher quantity of the allergen to be delivered
to the skin. Furthermore, the pricking tool 19, e.g. the
needle, may be provided with a hollow body, thereby
forming a canal opening. By providing the pricking tool
19 with a canal opening, the allergen may be more ef-
fectively delivered to the desired location on the patient’s
skin 23. The pricking tool 19 may be provided with a pre-
determined length. The pricking tool 19 may be posi-
tioned such that when the allergen container is positioned
in the cavity 22, it’s pricking tip or tips 24 face the opening
of the cavity 22. According to embodiments of the present
invention, the allergen container 14 may be provided with
a frame 20, which may be arranged for surrounding the
material 18, thereby forming the sidewall of the allergen
container 14. For example, the frame 20 may be arranged
for securing the supporting material 18 such that the
pricking tool tip or tips 24 are maintained at the desired
position during application of the device 10 to the patient’s
skin. Furthermore, the frame 20 may be arranged for lim-
iting the wheel response of the patient’s skin to the aller-
gen. In this way, the wheel response is maintained within
a confined area, thereby ensuring that the skin reaction
is limited to a size which is easily identifiable, but not
bothering the patient by strong itchy reactions, and ad-
ditionally limiting the risk of large skin responses conflu-
encing with other allergen areas. This may also limit the
risk of systemic adverse events in the patient, as the al-
lergen is hold at a confined area. According to embodi-
ments of the present invention, the frame 20 may be
made of a high density polyethylene material (HDPE).
The frame 20 may be of any suitable shape arranged to
conform to the shape of the cavity, such as circle, rec-
tangular, square and the like.
[0029] According to embodiments of the present inven-
tion, the supporting material 18 may be made from a com-
pressible material arranged when a force is applied for
being compressed. For example, the supporting material
18 may be provided with a predetermined compressibil-
ity, such that in response a pressure change, e.g. a pres-
sure force applied on a surface of the supporting material
18 by the thumb of a person, a relative change of the
volume of the supporting material 18 is observed. The
supporting material 18 may be made from any suitable
material known to the skilled person in the art. For ex-
ample, the supporting material 18 may be a spongy ma-
terial, which may be made from any suitable material
known to the skilled person in the art. For example, the
spongy material may be made from a polymer based
materials such as foam, sponge-like non-woven cotton
fabric material such as fleece, and the like. Furthermore,
the supporting material may be made from similar mate-

rials to the ones disclosed in CN102908123 with regards
to spongy-like material. According to embodiments of the
present invention, the supporting material 18 may be ar-
ranged for storing the allergen to be delivered to the pa-
tient’s skin 23.
[0030] Figure 8 shows a cross-sectional view of an em-
bodiment of the device 10 of figure 3 at the points A-A’,
with each allergen container 14 being positioned at a
respective cavity 22. As previously discussed, the con-
tainer unit 14 may be provided with a plurality of allergen
containers 14, each positioned at a respective cavity 22.
Each allergen container may be releasably secured in
the cavity, so that they are maintained in the cavity 22
during the application of the device 10 to the patient skin
23 while being able to be removed if required. Further-
more, as previously discussed, each allergen container
14 may be provided with a predetermined allergen at a
predetermined concentration. Each allergen container
14 may be optimised so that the allergen is delivered to
the desired penetration depth, while ensuring that the
first surface 12 of the device 10 is maintained substan-
tially flat. Moreover, since the container unit 11 does not
need to be adapted so that the penetration depth of each
allergen container is optimised to the allergen concen-
tration, the container unit 11 can be designed as a generic
component, thereby reducing the cost and complexity of
the manufacturing process of the device 10. Although it
is shown in figure 8 that the supporting material is not in
contact with the bottom wall 27 of the cavity, it should be
understood that this is not a limitation and that the sup-
porting material 18 in other embodiments of the present
invention may be in contact with the bottom wall 27 of
the cavity 22.
[0031] Figures 9 shows an example of a cross-section-
al view of the device 10 attached to the patient’s skin 23.
As shown, the first surface 12 is arranged for being in
contact with the patient’s skin 23. The allergen container
14 may be arranged such that their respective tips 24 are
facing in the cavity 22 opening. As previously discussed,
the supporting material 18 may be arranged, when a
pressure force is applied on the second surface 13 of the
device 10, for being compressed, as shown in figure 10.
For example, when a pressure force is applied on the
second surface 13 at the location of the bottom wall 27
of each respective cavity 22 in the container unit 11, it
causes the bottom wall 27 of the cavity 22 to deform,
thereby compressing the supporting material 18. Be-
cause the pricking tool 19 is secured at location of the
supporting material 18, e.g. releasably secured at the
bottom surface 28 of the supporting material 18, the prick-
ing tool 19 is displaced from a first position 25, wherein
at said first position 25 the at least one pricking tip 24 is
at a first distance from the first surface 12, to a second
position 26, wherein at said second position 26 the at
least one pricking tip 24 is at a second distance from the
first surface 12. As a result, due to the compression of
the support material 18, the pricking tool 19 is displaced
from the first position 25 to the second position 26 thereby
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penetrating the patient’s skin 23 to a predetermined pen-
etration depth, as shown in figure 10. The penetration
depth may be defined by the distance by which the prick-
ing tip 24 extends over the first surface 12 when the prick-
ing tool is at the second position 26. In order to optimise
the penetration depth to the allergen concentration, each
allergen container 14 may be adapted such that at the
second position 26 the pricking tip 24 extends over the
first surface 12 by a predetermined distance. For exam-
ple, in the case where each allergen container is provided
with an allergen at the same concentration, the allergen
containers 14 may be adapted such that the penetration
depth, dpen, achieved at the location of each respective
allergen container is substantially equal, as shown in fig-
ure 10. Furthermore, with the present invention it is pos-
sible to provide the container unit 11 with allergen con-
tainers 14 that have been optimised to deliver their re-
spective allergens at different penetration depths while
ensuring that the first surface remains substantially flat,
as shown in figure 11. In the case where the allergen is
stored in the supporting material 18, during compression
of the material, the allergen flows along the length of the
pricking tool 19 so that it is delivered to the pricking tip
or tips 24, thereby allowing for the allergen to be delivered
at the desired location in the patient skin 23. Furthermore,
in the case where the pricking tool is provided with a
canal opening, the allergen may be arranged to flow
through the canal opening to the pricking tip so that the
allergen is delivered to the patient’s skin.
[0032] According to embodiments of the present inven-
tion, by controlling the range of the displacement of the
pricking tool 19 from the first position 25 to the second
position 26, the penetration depth may be optimised to
the concentration of the allergen to be delivered. The
range of displacement may be optimised by adapting the
parameters of the allergen container 14, such as the
height and/or compressibility of the supporting material
18, and/or the length of the pricking tool 19. For example,
since the pricking tool 19 is arranged for being secured
at a location of the supporting material 18, its range of
displacement may be controlled by the characteristics of
the supporting material. In this way, based on the pene-
tration depth required, the allergen container 14 may be
provided with a supporting material 18 having a prede-
termined compressibility that has being chosen, when
compressed to displace the pricking tool 19 to the desired
penetration depth. For example in the case where a high-
er penetration depth is required, the supporting material
may be changed to a supporting material having higher
compressibility in response to the same pressure force,
e.g. the pressure force that can be affected by the thumb
of a person. Furthermore, the height of the supporting
material 18 may be chosen such that at the second po-
sition 26 the pricking tip 24 of the pricking tool 19 extends
over the first surface 12 by a predetermined distance.
For example, in the case where a smaller penetration
depth is required, the allergen container 14 may be pro-
vided with a supporting material 18 having a shorter

length. Moreover, the length of the pricking tool may be
chosen such that at the second position 26 the pricking
tip 24 extends over the first surface 12 by a predetermine
distance. For example, the length of the pricking tool 19
may be chosen based on the compressibility and height
of the supporting material 18 and concentration of the
allergen.
[0033] According to embodiments of the present inven-
tion, at the second position 26 the pricking tip 24 may be
arranged for extending over the first surface 12 by a dis-
tance of preferably between 0.5 mm and 1.2 mm, more
preferably between 0.7 mm to 1.0 mm, and even more
preferably 0.8 mm. For example and without any limita-
tion, in order to optimise the allergen container 14 so that
at the second position 26 the pricking tip 24 extends over
the first surface by 0.8 mm, the supporting material 18
may be arranged for being compressed by 0.8 mm.
[0034] According to embodiments of the present inven-
tion, in order to ensure the stability and concentration of
the allergen, the support material 18 and/or the protective
foil 16 may be provided with a coating layer. For example,
the coating layer may comprise allergen or human serum
albumin up to 2%. The coating layer may comprise any
of streptavidin-biotin, streptavidin-horseradish peroxi-
dase, sugars, two component polymer mix or silicone.
The allergen may comprise glycerol up to 50% or Triton-
X 100 to keep the allergen in solution and avoid adsorp-
tion to the supporting material 18 or foil 16.
[0035] According to embodiments of the present inven-
tion, and without any limitation the device 10 may be im-
plemented as follows:

- Container unit 11 with cavities 22 having a thickness
around 90-100mm and made of Polyamide
(20mm)+Aluminium (50mm)+ Polyelthylene(20mm).

- Flexible adhesive layer 17 made of Polyethylene
(PE) foam having a thickness of around 1.24mm

- double-sided bandage thickness 0.11 mm
- Frame 20 made of high density polyethylene (HDPE)

having a height of around 2mm, an inner diameter
of 10mm, and an outer diameter of 13mm.

- Supporting material 18 made from a fleece non-wo-
ven polymer having height of 2mm, and when com-
pressed a height of 1.2mm

- Needle 19 made of stainless steel and having a
height of 2mm.

- Protective foil 16 made of Aluminium and having a
thickness of 90-100mm

- allergen solutions contained in the allergen container
14 having an allergen concentration of 10 HEP
(10.000 BU/ml).

List of reference numbers

[0036]

10 Device for performing an allergy test
11 Container unit
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12 First surface
13 Second surface
14 Allergen container
15 Marking unit
16 Protective foil
17 Flexible adhesive layer
18 Supporting material
19 Pricking tool
20 Frame
21 Pricking tool base
22 Cavity
23 Patient’s skin
24 Pricking tip
25 Fist position of the pricking tool
26 Second position of the pricking tool
27 Bottom wall of cavity
28 Bottom surface of supporting material

Claims

1. A device (10) for performing an allergy test for type
I immune reactions such as inhalant or food allergies,
the device (10) comprising:

a container unit (11) having a substantially flat
first surface (12) arranged for coming in contact
with the skin of a patient (23) undergoing the
test and a second surface (13) provided oppo-
site to the first surface (12), the container unit
(11) comprising a plurality of cavities (22) each
receiving an allergen container (14) provided
with a predetermined allergen in a predeter-
mined concentration, the allergen container (14)
comprising a supporting material (18) and a
pricking tool (19) having at least one pricking tip
(24) facing in the direction of the cavity opening,
the pricking tool (19) having a predetermined
length and being secured at a location of the
supporting material (18), which supporting ma-
terial (18) is arranged, when a pressure force is
applied on the second surface (13) of the device
(10), for being compressed thereby causing the
pricking tool (19) for being displaced from a first
position (25), wherein at said first position the at
least one pricking tip (24) is at a first distance
from the first surface (12), to a second position
(26), wherein at said second position (26) the at
least one pricking tip (24) is at a second distance
from the first surface (12),
characterised in that the allergen container
(14) is provided with a frame (20) forming the
sidewall of the allergen container (14) surround-
ing the supporting material (18) and in that the
allergen container (14) is a separate entity from
the container unit (11) with cavities (22).

2. A device (10) according to any one of the preceding

claims, wherein at the second position (26) the prick-
ing tip (24) is arranged for extending over the first
surface (12) by a distance of preferably between 0.5
mm and 1.2 mm, more preferably between 0.7 mm
to 1.0 mm, and even more preferably 0.8 mm.

3. A device (10) according to any one of the preceding
claims, wherein at the first position (25) the pricking
tip (24) of the pricking tool (19) is embedded in the
supporting material (18).

4. A device (10) according to any one of the preceding
claims, wherein the support material (18) is a spongy
material.

5. A device (10) according to any one of the preceding
claims, wherein the support material (18) is a fleece
material.

6. A device (10) according to any one of the preceding
claims, wherein the pricking tool (19) comprises at
least one needle having at least one pricking tip (24).

7. A device (10) according to claim 6, wherein the at
least one needle (19) comprises a hollow body form-
ing a canal opening.

8. A device (10) according to claim 6 or 7, wherein the
at least one needle (19) comprises a plurality of tips
(24).

9. A device (10) according to any one of the preceding
claims, wherein the first surface (12) of the container
unit (11) comprises a flexible adhesive layer (17) ar-
ranged for releasably securing the device (10) on
the patient’s skin (23).

10. A device (10) according to claim 9, wherein the de-
vice (10) comprises a protective foil (16), which is
releasably secured on the first surface (12) of the
container unit (11) by the flexible adhesive layer (17).

11. A device (10) according to any one of the preceding
claims, wherein the flexible adhesive layer (17) is
arranged for releasably securing the allergen con-
tainer (14) to the container unit (11).

12. A device (10) according to any one of the preceding
claims, wherein the support material (18) and/or the
protective foil (16) comprises a coating layer.

13. A device (10) according to claim 12, wherein the
coating layer comprises allergen or human serum
albumin up to 2%.

14. A device (10) according to any one of claims 12 or
13, wherein the coating layer comprises any of
streptavidin-biotin, streptavidin-horseradish peroxi-
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dase, sugars, two component polymer mix or sili-
cone.

15. A device (10) according to any one of the preceding
claims, wherein the allergen comprises glycerol up
to 50% or Triton-X 100.

Patentansprüche

1. Eine Vorrichtung (10) zur Durchführung eines Aller-
gietests für Typ-I-Immunreaktionen, wie Inhalations-
oder Nahrungsmittelallergien, wobei die Vorrichtung
(10) Folgendes umfasst:
eine Behältereinheit (11) mit einer im Wesentlichen
flachen ersten Oberfläche (12), angeordnet, um mit
der Haut eines Patienten (23), der sich dem Test
unterzieht, in Kontakt zu kommen, und einer zweiten
Oberfläche (13), bereitgestellt gegenüber der ersten
Oberfläche (12), wobei die Behältereinheit (11) eine
Vielzahl von Vertiefungen (22) umfasst, die jeweils
einen Allergenbehälter (14) aufnehmen, versehen
mit einem vorbestimmten Allergen in einer vorbe-
stimmten Konzentration, wobei der Allergenbehälter
(14) ein unterstützendes Material (18) und ein Ste-
chinstrument (19) mit zumindest einer Stechspitze
(24) umfasst, welche in die Richtung der Öffnung der
Vertiefung weist, wobei das Stechinstrument (19) ei-
ne vorbestimmte Länge hat und an einer Stelle des
unterstützenden Materials (18) befestigt ist, wobei
das unterstützende Material (18) angeordnet ist, um
- wenn eine Druckkraft auf die zweite Oberfläche (13)
der Vorrichtung (10) ausgeübt wird - dadurch zusam-
mengedrückt zu werden, wodurch das Stechinstru-
ment (19) aus einer ersten Position (25), wobei sich
die zumindest eine Stechspitze (24) in der erwähn-
ten ersten Position in einem ersten Abstand von der
ersten Oberfläche (12) befindet, in eine zweite Po-
sition (26) verschoben wird, wobei sich die zumin-
dest eine Stechspitze (24) in der erwähnten zweiten
Position (26) in einem zweiten Abstand von der ers-
ten Oberfläche (12) befindet, dadurch gekenn-
zeichnet, dass der Allergenbehälter (14) mit einem
Rahmen (20) versehen ist, welcher die Seitenwand
des Allergenbehälters (14) formt, die das unterstüt-
zende Material (18) umgibt, und dadurch, dass der
Allergenbehälter (14) eine von der Behältereinheit
(11) mit Vertiefungen (22) gesonderte Einheit ist.

2. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei die Stechspitze (24) an der zwei-
ten Position (26) angeordnet ist, um sich um einen
Abstand von bevorzugt zwischen 0,5 mm und 1,2
mm, noch besser zwischen 0,7 mm und 1,0 mm und
sogar noch besser 0,8 mm, über die erste Oberflä-
che (12) hinaus auszudehnen.

3. Eine Vorrichtung (10) nach irgendeinem der vorigen

Ansprüche, wobei die Stechspitze (24) des Stechin-
struments (19) an der ersten Position (25) im unter-
stützenden Material (18) eingebettet ist.

4. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei das unterstützende Material (18)
ein schwammartiges Material ist.

5. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei das unterstützende Material (18)
ein Vliesmaterial ist.

6. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei das Stechinstrument (19) zumin-
dest eine Nadel umfasst, welche zumindest eine
Stechspitze (24) hat.

7. Eine Vorrichtung (10) nach Anspruch 6, wobei die
zumindest eine Nadel (19) einen Hohlkörper um-
fasst, welcher eine Kanalöffnung bildet.

8. Eine Vorrichtung (10) nach Anspruch 6 oder 7, wobei
die zumindest eine Nadel (19) eine Vielzahl von Spit-
zen (24) umfasst.

9. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei die erste Oberfläche (12) der Be-
hältereinheit (11) eine flexible Haftmittelschicht (17)
umfasst, angeordnet, um die Vorrichtung (10) ab-
nehmbar auf der Haut des Patienten (23) zu befes-
tigen.

10. Eine Vorrichtung (10) nach Anspruch 9, wobei die
Vorrichtung (10) eine Schutzfolie (16) umfasst, wel-
che durch die flexible Haftmittelschicht (17) abnehm-
bar an der ersten Oberfläche (12) der Behältereinheit
(11) befestigt ist.

11. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei die flexible Haftmittelschicht (17)
angeordnet ist, um den Allergenbehälter (14) ab-
nehmbar an der Behältereinheit (11) zu befestigen.

12. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei das unterstützende Material (18)
und/oder die Schutzfolie (16) eine Beschichtungs-
schicht umfasst.

13. Eine Vorrichtung (10) nach Anspruch 12, wobei die
Beschichtungsschicht Allergen oder Serumalbumin
vom Menschen bis zu 2 % umfasst.

14. Eine Vorrichtung (10) nach irgendeinem der Ansprü-
che 12 oder 13, wobei die Beschichtungsschicht ir-
gendeines der Elemente Streptavidin-Biotin, Strep-
tavidin-Meerrettich-Peroxidase, Zucker, Zweikom-
ponenten-Polymermischung oder Silicon umfasst.
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15. Eine Vorrichtung (10) nach irgendeinem der vorigen
Ansprüche, wobei das Allergen Glycerol bis zu 50
% oder Triton-X 100 umfasst.

Revendications

1. Dispositif (10) pour réaliser un test d’allergie pour
des réactions immunitaires de type I telles que des
allergies à des substances inhalées ou des aliments,
le dispositif (10) comprenant :

une unité de contenant (11) présentant une pre-
mière surface sensiblement plate (12) agencée
pour venir en contact avec la peau d’un patient
(23) subissant le test et une seconde surface
(13) prévue opposée à la première surface (12),
l’unité de contenant (11) comprenant une plura-
lité de cavités (22) recevant chacune un conte-
nant d’allergène (14) pourvu d’un allergène pré-
déterminé dans une concentration prédétermi-
née, le contenant d’allergène (14) comprenant
une matière de support (18) et un outil de piqûre
(19) présentant au moins une pointe de piqûre
(24) tournée dans la direction de l’ouverture de
cavité, l’outil de piqûre (19) présentant une lon-
gueur prédéterminée et étant arrimé au niveau
d’un emplacement de la matière de support (18),
laquelle matière de support (18) est agencée,
lorsqu’une force de pression est appliquée sur
la seconde surface (13) du dispositif (10), pour
être comprimée, provoquant ainsi le déplace-
ment de l’outil de piqûre (19) depuis une pre-
mière position (25), dans lequel au niveau de
ladite première position l’au moins une pointe
de piqûre (24) est à une première distance de
la première surface (12), jusqu’à une seconde
position (26), dans lequel au niveau de ladite
seconde position (26), l’au moins une pointe de
piqûre (24) est à seconde distance de la premiè-
re surface (12),
caractérisé en ce que le contenant d’allergène
(14) est pourvu d’un cadre (20) formant la paroi
latérale du contenant d’allergène (14) entourant
la matière de support (18) et en ce que le con-
tenant d’allergène (14) est une entité séparée
de l’unité de contenant (11) avec des cavités
(22).

2. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel au niveau de la
seconde position (26) la pointe de piqûre (24) est
agencée pour dépasser la première surface (12)
d’une distance comprise de préférence entre 0,5 mm
et 1,2 mm, plus préférentiellement entre 0,7 mm et
1,0 mm, et le plus préférentiellement de 0,8 mm.

3. Dispositif (10) selon l’une quelconque des revendi-

cations précédentes, dans lequel au niveau de la
première position (25) la pointe de piqûre (24) de
l’outil de piqûre (19) est incorporée dans la matière
de support (18).

4. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel la matière de sup-
port (18) est une matière spongieuse.

5. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel la matière de sup-
port (18) est une matière molletonnée.

6. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel l’outil de piqûre
(19) comprend au moins une aiguille présentant au
moins une pointe de piqûre (24).

7. Dispositif (10) selon la revendication 6, dans lequel
l’au moins une aiguille (19) comprend un corps creux
formant une ouverture de canal.

8. Dispositif (10) selon la revendication 6 ou 7, dans
lequel l’au moins une aiguille (19) comprend une plu-
ralité de pointes (24).

9. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel la première surfa-
ce (12) de l’unité de contenant (11) comprend une
couche adhésive flexible (17) agencée pour fixer de
façon détachable le dispositif (10) sur la peau (23)
du patient.

10. Dispositif (10) selon la revendication 9, dans lequel
le dispositif (10) comprend une feuille protectrice
(16) qui est fixée de façon détachable sur la première
surface (12) de l’unité de contenant (11) par la cou-
che adhésive flexible (17).

11. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel la couche adhési-
ve flexible (17) est agencée pour fixer de façon dé-
tachable le contenant d’allergène (14) à l’unité de
contenant (11).

12. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel la matière de sup-
port (18) et/ou la feuille protectrice (16) comprend
une couche de revêtement.

13. Dispositif (10) selon la revendication 12, dans lequel
la couche de revêtement comprend un allergène ou
de la sérumalbumine humaine jusqu’à 2 %.

14. Dispositif (10) selon l’une quelconque des revendi-
cations 12 ou 13, dans lequel la couche de revête-
ment comprend l’un quelconque de la biotine-strep-
tavidine, de la peroxidase de raifort-streptavidine,
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des sucres, d’un mélange de polymère à deux com-
posants ou de la silicone.

15. Dispositif (10) selon l’une quelconque des revendi-
cations précédentes, dans lequel l’allergène com-
prend du glycérol jusqu’à 50 % ou du Triton X-100.
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摘要(译)

一种用于进行过敏测试的装置（10），其包括具有第一表面（12）和第
二表面（13）的容器单元（11）。 容器单元（11）包括多个腔体
（22），每个腔体被布置用于接收变应原容器（14），该变应原容器包
括支撑材料（18）和刺穿工具，该刺穿工具固定在支撑材料（18）的位
置处。 当压力施加在第二表面（13）上时，支撑材料（18）被压缩，从
而使穿刺工具（19）从第一位置（25）移位，其中在所述第一位置 至少
一个穿刺尖端（24）与第一表面（12）至第二位置（26）相距第一距
离，其中，在所述第二位置（26），至少一个穿刺尖端（24）处于相对
位置。 距第一表面（12）的第二距离。
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