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Description

BACKGROUND TO THE INVENTION

Field of the invention

[0001] This invention relates to a sampling and/or dis-
pensing method and apparatus for depositing a fluid com-
prising an aqueous solution of allogen or a suspension
of allergen particles on the skin before making an incision.

Related art

[0002] The blood sampling prior art provides examples
of devices for lancing the skin and taking liquid samples
after lancing, as opposed to delivering liquid samples to
the skin before lancing. The prior art in blood sampling
describes devices for combining lancing and fluid sam-
pling. US4360016 discloses a capillary channel adjacent
and parallel to a lancet. After withdrawing the lancet from
the skin, a droplet of blood may fill the capillary by cap-
illary action. WO2004/066822 describes the combination
of a lancet and blood glucose test strip with a capillary
channel adjacent the tip of the lancet. WO2004/066822
improves upon US4360016 by delivering blood directly
to a glucose test strip by capillary action.
[0003] WO02/100254 discloses another approach,
where a capillary channel is provided with an entrance
adjacent a housing containing a lancet, the capillary
channel being arranged at an angle to the lancet. A drop-
let of blood in proximity to the lancet can be drawn by
capillary action into the capillary. WO02/056751 de-
scribes a lancet within a housing that forms an annular
capillary channel concentrically around the lancet be-
tween the lancet and the housing. WO2004/060163 also
describes a lancet within a capillary tube member such
that the clearance between the lancet and housing forms
an annular capillary.
[0004] Yet another method of capillary sampling is to
provide a hollow microneedle in connection with a cap-
illary such that the whole assembly forms a capillary sam-
pling conduit. This may further be integrated with blood
glucose sensing. Examples in the prior art include
US2004/0096959 and US2003/0153900.
[0005] US2004/122339 offers an improvement in fluid
flow in capillaries by control of the dimensions and sur-
face energy of the capillary channel. EP1491144 de-
scribes a system for sampling ISF. This system includes
pressure rings to encourage flow of ISF into the device.
The device employs sampling by capillary action.
[0006] The present inventors have realised that capil-
lary-based sampling systems work well for many appli-
cations, but they do have the disadvantages that there
is no control over the timing and rate of sampling once
the capillary is presented to the sample; liquid generally
will not flow from a narrow diameter capillary to a capillary
or sensor chamber of larger diameter; they cannot deliver
a fluid to the skin before lancing; most configurations

have no provision for ejecting a sample; and they cannot
be reversed to eject, deposit or re-take a sample.
[0007] US2003/0088191 describes a lancet attached
to a diaphragm. Air pressure behind the diaphragm is
used to drive the lancet tip out of an orifice to pierce the
skin. Applying a partial vacuum behind the diaphragm
serves to withdraw the lancet and create a negative pres-
sure in a chamber to draw in a fluid sample. The device
of US2003/0088191 is intended to sample blood for blood
gas analysis in such a way that the sample does not come
in contact with air that could contaminate the sample for
the intended analysis. It is therefore designed to seal
against the skin. The device is provided with two me-
chanically actuated valves to enable the device to act as
a diaphragm pump to suck blood from a wound through
a first orifice and deliver it through a second orifice to an
external device, such as a blood gas analyser.
[0008] The use of a diaphragm driven by air and the
compressibility of the air headspace can make it very
difficult to exert close control over the sampling and dis-
pensing volumes. The device of US2003/0088191 is
therefore most suited to its intended application of aspi-
rating an approximate volume of blood in the absence of
air and transferring part of that volume to another external
blood gas analyser. The transferred volume is unlikely
to be of high precision.
[0009] US5569287 discloses a blood sampling device
utilising a trigger mechanism to push a needle into a
puncture position by operation of a piston. Sampling of
a blood drop is achieved by withdrawing the piston along
its barrel, creating a partial vacuum in a headspace above
the blood drop, drawing a blood sample into tube sur-
rounding the needle. The separation of the piston and
sample has the disadvantage that it is difficult or impos-
sible accurately to meter the volume of blood drawn into
the device. Additionally, the trigger mechanism ensures
that forward displacement (at least) of the needle does
not occur in fixed relation to movement of the piston.
[0010] Another group of prior art devices are the de-
vices that employ suction to draw blood to the surface of
an incision. The purpose of these is to help to draw blood
to the surface at "alternative testing sites", such as the
arms or legs, that are less painful than the fingers, but
are more difficult to draw blood from. US4653513 de-
scribes a system having a lancet attached to a plunger.
The plunger is provided with a piston seal and moves
within a parallel bore. The forward end of the bore is
provided with a gasket to seal onto the skin of the user
when pressed firmly in contact. The lancet and plunger
are driven down together to pierce the skin and then fully
retracted under spring force to create a partial vacuum
in the bore. The purpose of this device is to apply suction
around the lanced incision to create a droplet of blood
on the surface of the skin. The blood droplet remains on
the skin and is sampled by another device when the suc-
tion device has been removed. The device of US4653513
cannot aspirate or contain a sample and has no provision
for doing so.
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[0011] US5368047 describes an improvement over
US4653513 containing a separate lancet and plunger.
The inventor describes a disadvantage of US4653513,
where the friction of the piston seal in the device is det-
rimental to the lancing action. US5368047 solves this
problem by providing a low friction lancet that does not
seal at any point in the bore, and a separate syringe as-
sembly at the other end of the device to create a vacuum.
Three integral springs are used to drive the device. Once
again, the device is designed to cause a sessile drop of
blood to form on the surface of the skin for another system
to sample from, and has no provision for aspiration or
containment of the blood sample within the lancing de-
vice described. Further examples of this type of device
are provided in US2002/111565 and WO9955232. The
figures contained in WO9955232 are particularly useful
in demonstrating how suction devices encourage a drop-
let of blood to be drawn to the skin surface by applying
vacuum to the wound site and thereby allow for subse-
quent sampling by another device.
[0012] The present inventors have realised that it may
be desirable in some cases to be able to deliver a fluid
to the site of the incision before the incision is made.
Such fluid may be for example an antiseptic to prevent
infection or an anaesthetic to reduce the pain of incision.
It may also be desirable that a fluid be delivered to the
skin that has a diagnostic function, for example the use
of allergens to diagnose allergies.
[0013] It is now common practice in doctors surgeries
or allergy clinics to test patients complaining of allergic
reactions such as urticarial rashes for sensitivity to com-
mon allergens such as house dust, moulds, dairy prod-
ucts, etc, by dispensing a drop of liquid containing one
such allergen to the skin surface and lancing the skin
through the dispensed drop of liquid. It is not necessary
to lance the skin deeply for this test, as the intent is to
damage the skin and provoke a histamine-mediated in-
flammation reaction, rather than produce a sample of
blood at the puncture site.
[0014] If an allergic reaction occurs to the allergen
present at the puncture site, this is evidenced by a his-
tamine-induced localised swelling of the skin at the punc-
ture site that creates a defined circular patch of raised,
inflamed skin within 10 minutes of the puncture. The size
of the weal or swelling produced at the puncture site after
10 minutes is an indication of the severity of the allergic
reaction. In current practice for skin-prick allergy tests, a
negative control is normally provided by substituting dis-
tilled water for allergen solution, where no appreciable
swelling would be expected. A positive control is normally
provided by substituting dilute histamine solution for al-
lergen solution. This should result in significant swelling
at the puncture site.
[0015] It is common practice in allergy testing to make
an array of such punctures on the skin of the forearm as
quickly as possible so that the time between the first and
last puncture of the series is a short as possible, and also
to label or mark the skin adjacent to each puncture site

to record which allergen was used at which puncture site.
[0016] Commercial lancet devices are available to de-
livering allergens to the skin before piercing the skin. Ex-
amples include the Quintip (TM) from Hollister Steer Lab-
oratories LLP, and the GreerPick (TM) from Greer Lab-
oratories. These devices employ surface tension pas-
sively to pick up an allergen solution from an open res-
ervoir for transfer to the skin and an integral lancet to
pierce the skin.
[0017] The prior art discloses several arrangements
involving the use of microneedles to deliver fluids be-
neath the skin by a minimally invasive method. Examples
of microneedle devices and arrays for fluid delivery can
be found in US2005/143713, US2005/137525,
WO2005/049107, WO2003/022330 and CN1562402.
Such microneedle systems are designed to deliver a fluid
beneath the skin through an incision, not to deliver a fluid
to the skin before incision. Microneedles are generally
more invasive than lancets because the needle has to
be of sufficient diameter to be hollow.
[0018] US-A-4643196 discloses a biopsy needle set
with outer and inner needles.
[0019] The present inventors therefore consider that it
is thus desirable to be able to perform any or a combi-
nation of some or all of the actions of fluid delivery, pierc-
ing, sample collection, sample transfer and analysis us-
ing a single device. The damage to tissue and the pain
experienced by the subject is also known to be related
to the diameter of the lancet or hypodermic needle. It is
therefore also desirable that the cross-sectional area of
the skin piercing component of the sampling device is
minimised.
[0020] Efficient liquid sampling and depositing sys-
tems in the form of laboratory pipetting systems are
known. US5413006 and EP0364621 represent typical
examples of air-displacement pipettors with separate pi-
pette tips. EP0078724 describes a hand-held positive
displacement pipettor with disposable tips. EP1212138
describes a miniaturised positive-displacement pipette
capable of aspirating and dispensing sub-microlitre vol-
umes of liquid, while WO0112330 describes how such
pipettes may be attached to a continuous strip for auto-
mated pipetting. These devices can aspirate and dis-
pense fluids to high accuracy, but have no capability to
pierce the skin or to affect an analysis.

SUMMARY OF THE INVENTION

[0021] It is an object of the present invention to ad-
dress, avoid or even overcome one or more of the prob-
lems identified above. For the avoidance of doubt, the
problems set out above are not themselves part of the
prior art, but the discussion of those problems identified
by the present inventors is included in that section of this
specification to assist the reader in understanding the
present invention.
[0022] In a first aspect, the present invention provides
a medical device as set out in claim 1.
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[0023] In this way, the present invention allows the tak-
ing and/or transferring of aqueous liquid samples and/or
depositing an aqueous liquid to the skin.
[0024] Preferably, the lancet acts as a piston within the
bore, so that fluid can be moved within the device by
positive displacement. The seal may be a piston seal or
a rod seal or may be an interference fit. In use, the lancet
(or "lancet piston") is projected beyond the end of the
bore to penetrate the skin to cause a wound and is then
withdrawn. The device may deliver fluids by positive dis-
placement to the skin before lancing. The device may be
driven manually, by spring, hydraulic, pneumatic, elec-
trical force, or with the aid of a motorised, automated
system.
[0025] The invention provides for a smaller cross-sec-
tional area for the penetrating component than an equiv-
alent hypodermic syringe needle of the same bore for
the sampling conduit. For example, a hypodermic syringe
microneedle with a bore of 300 Pm diameter would have
an outside diameter of perhaps 500 Pm. With the present
invention, the lancet piston would be the same outside
diameter (300 Pm) as the inside diameter of the sampling
conduit.
[0026] The invention offers an instant improvement
over the use of capillaries for sampling fluids because,
by using positive displacement, it may achieve a theo-
retical head of 10 m of water for all suitable bore diame-
ters compared with a head of only tens of centimetres
for practical capillaries of 50 Pm diameter and above.
Some embodiments of the invention are also able to
maintain sample flow when the fluid encounters an in-
crease in the diameter of the sampling channel (for ex-
ample a chamber, step or taper) where capillary flow
would otherwise stop.
[0027] The use of the positive displacement principle
also allows samples of viscous fluids, including those with
high solids content, to be aspirated and dispensed with-
out causing separation of the solids content from the bulk
fluid. Particulates in a sample are far less likely to block
the bore of the device when compared with capillary de-
vices.
[0028] The device may in particular be disposable, as
is normally required for "sharps" used to pierce the skin.
[0029] Preferred and/or optional features of the inven-
tion will now be set out. These are applicable either singly
or in any combination with any aspect of the invention,
unless the context demands otherwise.
[0030] Preferably, the fluid is one of a liquid, a mixture
of liquids and a mixture of liquid or liquids with solid or
solids.
[0031] Preferably, the seal means is in slidable en-
gagement with a sealing surface, one of the seal means
and the sealing surface being movable (preferably fixedly
movable) with the lancet, at least during forward displace-
ment of the lancet. Said one of the seal means and the
sealing surface may be fixedly movable with the lancet
during rearward displacement of the lancet.
[0032] The seal means may be formed by the outer

surface of the lancet, the sealing surface being an internal
surface of the bore. The outer surface of the lancet may
be profiled to provide the seal means as a surrounding
projection. For example, the outer surface of the lancet
may provide an annular projection. Alternatively, the seal
means may be a sealing member disposed around the
lancet, the sealing surface being an internal surface of
the bore. In these embodiments, the seal means may still
move with the lancet.
[0033] In alternative embodiments, the seal means is
a sealing member disposed at the internal surface of the
bore, the sealing surface being an outer surface of the
lancet. Here, the seal means will not usually move with
the lancet.
[0034] Preferably, the seal means is disposed adja-
cent the lancet tip, at least when the lancet is in the re-
tracted position. The advantage of this is that it is then
possible to avoid a large head space of compressible
fluid above the (normally substantially incompressible
fluid sample), thereby improving metering accuracy. The
seal means may be located within a distance of 20, 10
or 5 bore diameters from the lancet tip, preferably within
a distance of 2.5 or one bore diameters or less.
[0035] In some embodiments, the lancet tip may be
disposed forwardly of the seal means, when the lancet
is in the retracted position. In such cases, the lancet may
be formed from a spike member protruding from a sup-
port, the support sealing against the internal surface of
the bore. In these embodiments, the lancet tip itself may
protrude into the fluid-containing space.
[0036] Preferably, the device has cooperating means
for providing an intermediate delay position for the lancet
between the puncture position and the retracted position.
The intermediate delay position acts to halt the retraction
of the lancet tip after puncturing the skin.
[0037] Preferably, the device has at least one stop
member for limiting the forward and/or rearward travel of
the lancet.
[0038] At the puncture position, the seal means may
be out of contact with the sealing surface, or may contact
the sealing surface with reduced pressure compared with
the retracted position, thereby providing low friction for
movement of the lancet at the puncture position. During
retraction from the puncture position, the contacting or
increased contacting of the seal means with the sealing
surface may provide the intermediate delay position set
out above.
[0039] Preferably, the bore includes a region of in-
creased cross-section dimension for location of the seal
means or the sealing surface at the puncture position of
the lancet. The seal means or sealing surface may be
disposed beyond the forward end of the bore at the punc-
ture position of the lancet.
[0040] Preferably, the seal means is a sealing member
(e.g. a piston seal) disposed rearwardly in the device
from the forward tip of the lancet and movable with the
lancet tip and the sealing surface is formed by the internal
surface of a sealing region of the bore. Typically, a char-
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acteristic cross-sectional dimension (e.g. diameter) of
the sealing member is greater than a cross-sectional di-
mension of the fluid-containing space but less than or
equal to 10 (preferably 5, more preferably 2) times the
cross-sectional dimension of the fluid-containing space.
[0041] Preferably, the lancet tip is sharpened to have
a radius of curvature in at least one dimension of one
quarter or less of the narrowest cross-sectional dimen-
sion of a non-tip region of the lancet. This radius of cur-
vature is more preferably one sixth or less, one eighth or
less, or most preferably one tenth or less of the narrowest
cross-sectional dimension of a non-tip region of the lan-
cet.
[0042] The bore has an internal cross sectional dimen-
sion of 3 mm or less. This is a suitable internal diameter
to allow a suitable quantity of aqueous liquid, for example,
to be retained in the fluid-containing space by surface
tension against gravity. The bore may be narrower than
3mm, for example 2 mm or less, or 1 mm or less.
[0043] The lancet will be sized to fit within the bore via
the seal means. The cross-sectional dimension of the
lancet (typically a non-tip region of the lancet) is prefer-
ably 0.1 mm or greater. More preferred ranges for this
dimension are 0.2 mm or greater, 0.3 mm or greater, 0.5
mm or greater, or 0.8 mm or greater. Alternatively, the
cross-sectional dimension of the lancet (typically a non-
tip region of the lancet) may fall within the ranges spec-
ified above for the bore dimensions.
[0044] The volume of the fluid-containing space when
the lancet is in the retracted position may be 0.1 micro-
litres or more. Preferably this volume is 0.2 microlitres or
more, 0.5 microlitres or more, 1 microlitre or more, 5 mi-
crolitres or more or 10 microlitres or more. This volume
is typically 300 microlitres or less. Preferably this volume
is 250 microlitres or less, 200 microlitres or less, or 150
microlitres or less.
[0045] Preferably, the bore includes a chamber por-
tion, disposed between and having a greater cross-sec-
tional dimension than forward and rearward portions of
the bore. The cross-sectional dimension of the bore may
increase stepwise between the forward portion of the
bore and the chamber portion.
[0046] In use, the fluid-containing space may present
means for measuring or testing a characteristic of the
fluid contained in the fluid-containing space, e.g. at the
chamber portion.
[0047] The optional incorporation of a sensor chamber
offers a means to integrate test-strip chemistry to perform
electrochemical or immunological tests.
[0048] Preferably, the device has a secondary conduit
from the bore, communicating with the fluid-containing
space. This allows connection, for example, of the bore
with a reagent reservoir, e.g. in the form of a bladder.
Alternatively, the secondary conduit may provide an al-
ternate outlet for the sample contained in the fluid-con-
taining space.
[0049] The device may have a closure member located
forwardly of the lancet tip, for sealing at least a part of

the fluid-containing space. The closure member may be
adapted to be removed or punctured by the lancet during
operation of the device. The fluid-containing space con-
tains a liquid for application to a subject by operation of
the device. The liquid is an allergen testing liquid,
[0050] Preferably, the device includes a spacer mem-
ber located forwardly of the forward end of the bore, the
spacer member being for contact with the skin of a sub-
ject. The spacer member may be dimensioned to provide
an accumulation space between a puncture in the skin
of the subject and the forward end of the bore, fluid being
able to accumulate in the accumulation space before be-
ing drawn into the fluid-containing space by operation of
the device. Preferably the spacer member has a trans-
verse dimension of 5 mm or less. The axial extent of the
spacer member may be 10 mm or less. The forward end
of the bore may be located within the space enclosed by
the spacer member. The fluid drop accumulating on the
skin surface within the accumulation space need not con-
tact any part of the spacer member. However, in some
embodiments, such contact may be suitable to encour-
age flow of said fluid towards the forward end of the bore.
The spacer member may include one or more projections
projecting inwardly towards the puncture position of the
lancet tip. These projections may provide a surface to
enhance the flow of an accumulating fluid towards the
forward end of the bore.
[0051] The device may include sensing means for
sensing the presence or absence of fluid at the forward
end of the bore. The sensing means may include at least
two electrodes, at least one of which is located at the
forward end of the bore to detect the presence or absence
of fluid at the forward end of the bore by measurement
of the resistance between the electrodes. For example,
the lancet may provide one of the electrodes.
[0052] The device may include sensing means for
sensing the presence and/or amount of fluid along the
fluid-containing space. Preferably, the sensing means in-
cludes at least two electrodes, one of which may be the
lancet tip. The other electrode may be towards the rear-
ward end of the bore. With this arrangement, when the
fluid-containing space is filled with fluid having some con-
ductivity but a high resistance, there will be a high resist-
ance (but not an open circuit) between the electrodes
when the lancet tip is retracted, since the fluid should still
be in contact with the lancet tip. Knowledge of the position
of the lancet (by observation) with respect to the bore will
provide an indication of the volume of fluid in the bore
since the fluid is in contact with the lancet tip and the bore
dimensions are known. The presence or entrainment of
any significant air bubble in the fluid-containing space
will be indicated by a high resistance or by a jump in
resistance.
[0053] In a preferred use of the device, there is includ-
ed the step, before puncturing the skin of a subject, of
expelling fluid from the fluid-containing space onto the
skin of the subject at the skin location to be punctured.
This provides the advantage that the fluid is applied to
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the skin before the puncture operation, which is of use
particularly in allergy-testing applications.
[0054] In preferred uses, the device can eliminate the
need to use separate devices for piercing the skin, sam-
pling and metering the fluid. Preferred embodiments are
capable of delivering a fluid to the skin before piercing.
The device may be operated under automated control.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] Examples of the invention will now be described
by way of example with reference to the accompanying
drawings, in which:

Figure 1 is a schematic cross-sectional view of a
device according to an embodiment of the present
invention, illustrating the principle of piercing and
sample transport;
Figure 2 is a schematic cross-sectional view of a
device according to an embodiment of the present
invention, illustrating the transport of a fluid sample
to an analysis chamber and sensors;
Figure 3 is a schematic cross-sectional view of a
device according to an embodiment of the present
invention having a stepped lancet piston, the same
being employed to transport a second fluid sample
to an analysis chamber in addition to a first sample;
Figure 4 is a schematic cross-sectional view of a
device according to an embodiment of the present
invention incorporating electrodes to detect and
monitor the sample fluid during operation of the de-
vice;
Figure 5 is a schematic cross-sectional view showing
a device according to an embodiment of the present
invention incorporating a spacer member holding the
end of the bore off the skin;
Figure 6 is a schematic cross-sectional view showing
a device according to an embodiment of the present
invention incorporating a stand-off holding the end
of the bore close to the skin, but not in contact with it;
Figure 7 is a sectional view of an embodiment of the
invention particularly suited to the delivery of fluids
to the skin before piercing the skin;
Figure 8 is a sectional view of an apparatus to drive
a device according to an embodiment of the present
invention in use;
Figure 9 illustrates three steps in the use of the de-
vice of Figure 7 with the apparatus of Figure 8 for
allergy testing;
Figure 10 illustrates an embodiment of the invention
to minimise the friction of the lancet piston and having
a piston seal;
Figure 11 illustrates an end view and sectional view
of an embodiment of the invention combining the low
friction feature shown in Figure 10 with a stand-off
designed to bring fluid to the end of the bore;
Figure 12 illustrates an embodiment of the invention
to minimise the friction of the lancet piston and having

a rod seal;
Figure 13 is an illustration of a sampling/dispensing/
lancing apparatus for use with and incorporating an
embodiment of the invention;
Figure 14 shows plan sectional views of a device
according to an embodiment of the invention com-
prising a lancet piston, bore and chamber as set out
in Example 1;
Figure 15 is a cross-sectional end view of the device
shown in Figure 14.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0056] Use of the devices according to the preferred
embodiments of the invention may provide a suitable
method for piercing tissue, sampling and/or dispensing
fluid, and optionally performing processing or analysis
on the fluid. In the device, a lancet is housed within a
bore wherein the lancet conforms to the bore over at least
part of the length of the bore or a seal is provided between
part of the lancet and bore such that part of the lancet
forms a piston against the bore walls. Movement of the
lancet piston with respect to the bore can draw fluid into
the bore or eject it therefrom. The device may further
incorporate chambers, fluid connections or sensors. In
use, the tip of the lancet piston is extended beyond the
end of the bore to plunge the tip of the lancet piston into
the skin or tissue to pierce it. The lancet piston tip is then
withdrawn into the bore.
[0057] The movement of the lancet piston within the
bore may be employed to move fluid to connecting chan-
nels, chambers or sensors or to eject fluid to other re-
ceptacles or systems.
[0058] The piercing step may alternatively be carried
out by retaining the lancet piston tip within the bore, pre-
senting the end of the bore to the skin or tissue, driving
the tip of the lancet piston beyond the end of the bore to
pierce the skin or tissue, and then withdrawing the lancet
piston back into the bore.
[0059] The present invention may further comprise the
step of determining the depth of the sample fluid (into
which the sampling end of the device is immersed) by
means of electrodes integrated with the device.
[0060] Prior to lancing of the skin, the bore ahead of
the lancet piston may contain fluid when the lancet piston
is partially or fully retracted so that such fluid is delivered
to the skin when the lancet piston is driven out to pierce
the skin.
[0061] The present invention also provides an appa-
ratus for piercing, taking a fluid sample, and manipulating
and/or analysing said sample. The apparatus comprises
a lancet housed within a bore wherein the lancet con-
forms to the bore over at least part of the length of the
bore or a seal is provided between part or all of the lancet
and bore such that the lancet forms a piston within the
bore over at least part of its travel and movement of the
lancet with respect to the bore can draw fluid into the
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bore or eject it therefrom, the piercing end of the lancet
piston being capable of being extended beyond the end
of the bore and any nozzle. The nozzle is provided at the
forward (or open) end of the bore of inside diameter (ID)
in the range 0.1 to 3 mm, preferably 0.2 to 3 mm ID. There
is also provided a means of moving the lancet piston with
respect to the bore, and a means of controlling the move-
ment of the lancet piston.
[0062] The bore is contained within a device that may
further incorporate chambers, fluid connections or sen-
sors. The apparatus may further incorporate electrodes,
at least one being attached to or forming part or all of the
lancet piston, and with at least one further electrode at-
tached to or forming part of the device containing the
lancet piston such that the presence of a conducting fluid
may be detected when said fluid comes into contact with
two or more electrodes.
[0063] These electrodes may be arranged such that
they can be used to determine that the fluid into which
the device is partially immersed is of sufficient depth or
volume to be a viable sample for analysis, and further-
more, by maintaining electrical connection across the flu-
id it is possible to establish if the fluid is filling the bore
as the lancet piston is being drawn up within it.
[0064] The lancet piston may preferably be made of
metal, plastic, or ceramic or may be an assembly of a
piston made of plastic or other suitable material tipped
with a lancet point (or spike) made of metal, ceramic,
hard plastic or any other suitable hard material. A lancet
piston made up of several components of the same or
different materials shall still be regarded as a single lancet
piston, in the same way that a lancet of the prior art is
commonly constructed of a metal wire fashioned to a
point and fused to a plastic support. The lancet piston
may also incorporate an elastomeric sealing member to
seal onto the bore. The component in which the bore is
formed may be fabricated in preferably plastic or a syn-
thetic resin and may be a single part or a fabrication of
several parts, for example several layers.
[0065] The lancet piston may preferably be of circular
cross section, but is not limited to this. The lancet piston
may be of a single diameter or thickness along its length
or may incorporate one or more variations in diameter or
thickness along its length. Such increases in diameter or
thickness may serve as different diameter pistons or as
a dead stop feature to limit travel of the lancet piston and
hence limit depth of penetration of the skin by the lancet,
or to define a fixed volume of sample. The piercing tip of
the lancet piston is preferably conical or of another profile
that ensures the sharp point does not contact the bore
to avoid damage to the bore when driving it out of the
bore to eject fluid, but can alternatively be of any profile
that is suitable for piercing skin.
[0066] Lancet points are generally described in sizes
related to the gauge of the wire stock from which the
piercing point of the lancet is formed. For example, a 25-
gauge lancet is formed from a wire of 25 gauge (0.455
mm OD) with the tip ground to a point over a region of a

few millimetres. The penetrating region of the lancet pis-
ton of the present invention may be formed from a base
stock with a diameter or minimum thickness within the
range 0.1 mm to 1 mm and preferably within the range
0.2 mm to 0.8 mm, the tip being fashioned to a sharp
point. The term "minimum thickness" refers to the mini-
mum thickness across the lancet piston if this is of non-
circular cross-section. The lancet piston and correspond-
ing bore may have a diameter or other characteristic min-
imum cross-sectional dimension within the range 0.1 mm
to 3mm, preferably within the range 0.2 mm to 3 mm and
may have one or more sections of different diameter or
cross-section within these ranges along its length. The
bore and stroke of the lancet piston and housing may be
chosen to accommodate a fluid sample in the range 0.1
microlitres to 300 microlitres, preferably 0.2 microlitres
to 150 microlitres, when the lancet piston is fully retracted.
[0067] The lancet piston may be provided with a fea-
ture or features to enable the lancet piston to be gripped
or driven by an integrated or external actuator. This fea-
ture may include a fixed or adjustable dead stop to limit
the travel of the lancet piston.
[0068] The movement of the lancet piston within the
bore may be performed and controlled by manual oper-
ation, spring force, pneumatic force, hydraulic force, elec-
trical force motorised operation under automatic control
or a combination of the above.
[0069] Figure 1 shows a cross-section through an ex-
ample device in three configurations, A, B and C. A lancet
piston 1 is enclosed within a bore 3 in a housing 2 such
that the lancet piston is able to freely move in the direction
of its long axis and the inner walls of the housing form a
bore 3. The lancet piston is sealed onto the bore by
means of a rod seal 6 or interference fit or piston seal
(not shown). In configuration A the lancet piston is held
within the bore so that the point is protected inside the
forward end 4 of the bore 3. In configuration B the lancet
piston protrudes from the forward end of the bore to punc-
ture the skin 7. In configuration C an aqueous fluid 8 has
been drawn within the bore by the action of withdrawing
the lancet piston into the bore. The movement of the lan-
cet piston may be reversed to eject the sample. If the
piston seal is near the tip end of the lancet piston, it is
possible to arrange that no air (or substantially no air)
will be present between the piston seal and the sample
fluid. If a rod seal is used or the piston seal is positioned
on the lancet piston some distance from the tip of the
lancet piston then air (or other fluid) may be present in
the void between the piston or rod seal and the sample.
However, in practice the clearance between the bore 3
and the lancet piston 1 is chosen to be as small as pos-
sible (in effect, a sliding interference fit), with no or neg-
ligible air space being present. The purpose of the rod
seal is primarily to prevent air from being drawn into the
bore from the rearward end 5 of the bore 3, or to prevent
fluid leaking out of the rearward end 5 of the bore 3 when
the lancet piston is ejecting the liquid contents of the bore.
In use, fluid acts to seal the very small gap between the

11 12 



EP 1 788 944 B1

8

5

10

15

20

25

30

35

40

45

50

55

bore and piston if such a gap exists.
[0070] Figure 1 illustrates a bore without a restricted
nozzle at the forward (or open) end of the bore. If the
bore has an ID of less than 3 mm, preferably 0.2 to 3
mm, the surface tension of aqueous liquid will assist in
retaining the liquid within the bore and avoid the liquid
from dripping out of the forward end when the end of bore
it is taken out of a liquid sample. A small diameter aperture
to the forward end of the bore is equally important to
ensure that air is not drawn past the fluid into the device
when aspirating a sample. A small aperture is also im-
portant where a liquid sample is to be ejected to a small
area (for example, a test strip, or small region of the skin).
Apertures in the range of 0.2 to 3 mm ID for the end of
the bore are preferred because in practise an aperture
of up to 3 mm ID is effective at retaining fluids through
surface tension and localising delivered droplets (the
smaller the aperture, the better), and the aperture has to
be of larger ID than the OD of the piercing end of the
lancet piston that has to pass through the aperture. A
practical lower limit for the shaft of a lancet to pierce skin
is likely to be 0.1 mm OD or above. It should be noted
that fluid drawn into the bore as shown in Figure 1 step
C will be held in place in the bore both by surface tension
and by the fact that the rearward end of the bore is sealed
by the lancet piston. This sealed rearward end of the bore
would create a vacuum in the bore forward of the seal to
oppose the tendency for dripping of the aspirated sample
from the forward end of the bore under the influence of
gravity.
[0071] Figure 1 illustrates the operation of the invention
with the apparatus held a short distance off the skin with
only the lancet piston coming in contact with the skin.
The apparatus of the invention may alternatively be held
against the skin, or may incorporate a feature that con-
tacts the skin but holds the forward end 4 of the bore 3
off the skin. The piercing operation may alternatively be
performed by holding the assembly away from the skin,
driving the tip of the lancet piston out beyond the end of
the bore (the lancet piston may already be assembled in
this position) and then driving forward both the lancet
piston and bore together as one unit such that the pro-
truding tip of the lancet piston punctures the skin.
[0072] The apparatus of embodiments of the invention
may also incorporate one or more chambers for analysis
of fluid samples and may contain sensors therein. Figure
2 illustrates several configurations (A, B and C) for one
embodiment where the housing 22 incorporates a cham-
ber 24 with an opening to the bore 23. This chamber may
contain sensors 25. Configuration A shows the lancet
piston 21 before drawing in fluid. In configuration B the
lancet piston 21 draws fluid 27 into the bore 23 as it is
retracted. In configuration C the lancet piston 21 has
passed beyond the chamber 24 and draws air 26 out of
the chamber, pulling fluid 27 into the chamber. Careful
attention to the design of the chamber and the wetting
properties of surfaces can result in the air and fluid not
mixing. This operation illustrates that the apparatus of

the invention can transport liquid across regions of in-
creased cross-section within the bore and associated
chambers. This is not usually possible with capillary
transport of liquids as currently used in blood glucose
and other sensing devices.
[0073] The lancet piston may also incorporate different
diameter sections as shown in Figure 3 (showing three
configurations A, B and C). The lancet piston 31 has a
thicker section or collar 34 attached to it, this forming a
piston seal. The bore 33 has a corresponding region of
increased cross-section 36 in which the collar 34 can
slide and seal. In this example a bladder 37 (alternatively,
a vented chamber) is filled with a liquid reagent 38. Con-
figuration A shows the lancet piston 31 before drawing
in fluid. At configuration B the lancet piston 31 has been
drawn back to suck in fluid 39 at the forward end of the
bore and reagent 38 from the bladder 37 forward of the
collar 34. This causes the reagent 38 to flow through the
chamber 35. If the lancet piston is further withdrawn to
configuration C the reagent 38 is fully used up and the
sample fluid 39 is now drawn through the chamber 35.
Such sequential delivery of reagent and sample can be
useful, for example to wash or hydrate sensors before
the sample is presented to them, or to introduce a reagent
for a chemical or biochemical assay such as a sandwich
immunoassay.
[0074] By using a piston instead of a capillary the in-
vention allows close control over the rate of sampling and
the timing of fluid transport. For example, collection of
the sample can be suspended until it is determined that
there is sufficient sample for whatever operation is in-
tended. The device may remain in contact with the sam-
ple and then proceed to take a sample at the appropriate
time. The fluid sample may also be stopped within the
bore at any point (including at a sensing chamber), and
can be arranged to flow through sections of the device
at any desired rate within the range of stroke speed
achievable by the lancet piston driving system.
[0075] An example of the use of sensing to provide
feedback control is shown in Figure 4 (showing two con-
figurations, A and B). The lancet piston 41 is made of
conductive material or has a conductive track incorpo-
rated within it such that the lancet piston can act as an
electrode. This drawing shows the lancet piston 41 with
an off-axis point 47 to illustrate that different points can
be employed, but this is not material to the present em-
bodiment. The housing 42 of the bore 43 incorporates a
second electrode 48. The electrodes 41 and 48 are in-
cluded in an electrical or electronic circuit (not shown)
such that the presence or absence of a fluid 46 between
the electrodes may be determined. For example, the
presence of a conducting fluid may be detected by meas-
uring an electrical current flowing from one electrode to
the other. The use of fixed electrodes to determine the
presence of fluid is well known in the general art of fluid
level measurement. The present invention offers an im-
portant improvement by making the lancet piston a mov-
ing electrode whereby the conductive path between the
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two electrodes can only be maintained if the fluid sample
maintains unbroken contact with the lancet piston as it
moves up the bore. By so doing, it is possible with the
invention to detect the presence of fluid before commenc-
ing the sample-taking step (Figure 4 configuration A),
and to further track the presence of or absence of fluid
in the channel throughout the entire sampling process
(Figure 4 configuration B). By monitoring the conductivity
it is possible to determine if the channel is being filled
(for example, that there are no air bubbles or pockets of
partial vacuum) and therefore to allow the user or system
to be informed and take remedial action.
[0076] The present invention may be incorporated into
a system so that the user can be alerted by a visible,
audible or vibratory or other signal of the presence of
sufficient sample for the intended analysis, before com-
mencing the transport of the sample to the analysis cham-
ber. Furthermore, the progress of the transport of the
sample up the bore can be continuously monitored and
the user can be further alerted that sufficient sample has
arrived at the analysis chamber. A similar feedback and
monitoring system can be employed for automated feed-
back control that eliminates the need for user involve-
ment and improves the confidence that successful take-
up and transport of the sample to the analysis chamber
has occurred. Figure 4 also illustrates that features can
be incorporated in the device to keep the wound open or
to hold the device off the skin for example by a shaped
end or stand-off 49 to the housing at the forward end of
the bore. It is possible that the stand-off may indent the
skin surface, causing the skin to bulge up into the space
enclosed by the stand-off 49. In such cases, the lancet
may not have to extend beyond the stand-off to penetrate
the skin successfully. This is well known in the prior art
relating to alternative site testing.
[0077] The invention may incorporate a spacer mem-
ber or stand-off to hold the forward end of the bore off
the skin. Figure 5 illustrates the device of Figure 1
equipped with a stand-off 56 joined to the housing 52.
The stand-off holds the forward end 54 off the bore 53
of the skin (not shown) in use. The lancet piston 51 is
extended beyond the end of the stand-off to penetrate
the skin. A vent hole 57 is provided to allow air to enter
the stand-off as the lancet piston is retracted to prevent
a vacuum being generated through the movement of the
lancet piston in relation to the bore 53 and rod seal 55.
The stand-off 56 may be constructed from a transparent
plastic or other transparent material to allow the user to
see the aqueous liquid successfully bridging the gap be-
tween the skin and the forward end 54 of the bore 53
before allowing aspiration of the sample into the bore by
retraction of the lancet piston 51.
[0078] A disadvantage of the embodiment in Figure 5
is that a relatively large drop of liquid needs to form to
bridge the gap between the forward end of the bore and
the skin, and this could lead to the stand-off being wetted
with blood or other fluid.
[0079] Figure 6 illustrates a modification of the embod-

iment of Figure 5 wherein the forward end 64 of the bore
63 projects into the stand-off 66 to limit the distance fluid
will have to bridge before it can be aspirated. A vent hole
67 is provided to allow air to enter the stand-off as the
lancet piston is retracted to prevent a vacuum being gen-
erated in the stand-off 66 through the movement of the
lancet piston in relation to the bore 63 and rod seal 65.
[0080] Another benefit of the invention over capillary
sampling is the ability to drive fluid back out of the bore
if, for example, an air bubble has formed in the bore, and
to draw a fresh sample back in. The invention is able to
take a second or subsequent sample with the same chan-
nel. This is not possible with a capillary without blowing
the first sample back out by an external means. The in-
vention can also eject the whole sample or a metered
fraction out to waste or to another system without re-
course to an external means (such as a wick) for drawing
the sample out.
[0081] Capillary sampling generally requires that the
whole capillary, to the point where the sample is to be
delivered to, be filled with liquid. The described embod-
iments of the present invention are capable of delivering
a slug of sample fluid to a desired location without the
need to fill the whole channel. This can be achieved by
purposely drawing air or other fluid in behind the initial
sample as the lancet piston is retracted. This is not pos-
sible in capillaries with long parallel-bore channels. Thus
the invention allows for the realisation of devices where
a minimal sample of lower volume than the volume of the
whole channel can be delivered to a chamber for meas-
urement even if this chamber is some distance from the
opening of the channel. This is an important benefit to
the subject where it is desirable to take the smallest pos-
sible sample that is sufficient for the intended analysis to
be performed.
[0082] Yet another advantage of the described embod-
iments of the present invention is the ability to configure
it continuously to pump an unlimited volume of fluid. The
lancet piston/bore combination may be provided with
known one-way valves (not shown) such that the oper-
ation of the lancet piston as a piston can pump fluid by
reciprocation. With this arrangement, the swept volume
of the lancet piston/bore combination need only be a frac-
tion of the desired sample size, allowing for further min-
iaturisation.
[0083] It is also possible to use the invention to deliver
fluids, e.g. prior to skin puncture. For example, a liquid
anaesthetic may be packaged in the bore ahead of the
lancet piston. As the lancet piston is driven out to punc-
ture the skin the anaesthetic will be driven out onto the
skin at the site to be punctured. The invention may also
be used to deliver fluid to a site already punctured by the
lancet piston. For example, the lancet piston may be driv-
en out to puncture the skin and then retracted within the
bore. A fluid, for example an anticoagulant, may be in-
troduced into the bore in front of the lancet piston and
this fluid forced into the wound by driving the lancet piston
back down at least part of the bore. It is also possible to
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combine an anaesthetic and anticoagulant fluid and have
these compounds delivered simultaneously to the intend-
ed puncture site on the skin, before puncturing the skin.
[0084] Figure 7 illustrates one embodiment of the in-
vention that is particularly suited to the delivery of fluid
to the skin before puncture of the skin through the dis-
pensed fluid. The device consists of a lancet piston 81
housed in a bore 83 within a housing 82. The whole of
the housing 82 and lancet piston 81 represents a dispos-
able (single use) device for aspirating and dispensing
fluid and piercing the skin. The lancet piston 81 can be
constructed of a single material as illustrated, or may be
an assembly or single part consisting of a lancet portion,
piston seal and plunger (not shown). The lancet piston
81 has a socket 810 at its rearmost end and is contained
within a bore 83 in the housing 82. The forward end 84
of the bore 82 is reduced in diameter to provide an end-
stop to limit forward travel of the lancet piston 81. The
rearward end of the housing 86 incorporates a snap-fit
feature 87 to connect with the forward end 88 of an ap-
paratus for driving the lancet piston. Only the forward end
of the apparatus is shown here. The complete apparatus
is shown in Figure 8. The snap-fit at the rearward end 86
of the housing 82 could equally be a press-fit, twist lock
or other fixing. Configuration A shows the device before
use, with the bore forward of the lancet piston filled with
a fluid 811 for delivery to the skin. A removable cap 812
retains the fluid, preferably in a sterile condition, before
use. In configuration B the cap 812 has been removed
and a push-rod 89 inside the apparatus 88 is extended
and engages with the socket 810 in the rear of the lancet
piston 81. Further extension of the push-rod drives the
lancet piston 81 down the bore 83, expelling the fluid 811.
Configuration C shows the lancet piston at the forward
end 84 of the bore 83 with the tip of the lancet piston 81
projecting to puncture the skin. At this point the push-rod
89 push-fits into the socket 810 of the lancet piston 81 if
it has not already done so. Retracting the push rod 81
carries the lancet piston 81 back up the bore 83 until it
comes to rest against the forward end of the apparatus
88. Configuration D illustrates further withdrawal of the
push-rod 89 to release the lancet piston 81 in a safe po-
sition, protecting users from needle-stick injuries. The
housing 82 containing the lancet piston 81 may now be
detached from the forward end of the driving apparatus
88 and discarded.
[0085] Figure 7 is intended to illustrate one embodi-
ment of an apparatus-and-device combination. The fea-
tures for connecting the lancet piston and bore housing
to the apparatus can be of any suitable form, for example
push fittings, snap fittings, collets, mechanical clutches,
twist-lock fittings or any of the many connection fittings
found in the arts of medical devices and laboratory pipet-
tors.
[0086] It can be appreciated that the device of Figure
7 is also capable of aspirating a liquid. To do this, the
push-rod 89 is fully extended as at configuration C to
engage the lancet piston 81. The forward end 84 of the

bore 83 may then be immersed in a liquid and the push-
rod 89 retracted to a position approximating configuration
B. This action will fill the bore with liquid 811. The fluid
may be delivered to the skin by reversing the push-rod
89 to expel the fluid.
[0087] In this particular example the forward end 84 of
the bore 83 has a reduced diameter to act as a dead-
stop. If the device of Figure 7 were designed to dispense
50 microlitres, for example, the bore 83 would usefully
be of the order of 2 mm in diameter and length of around
20 mm overall. Sweeping the lancet piston 81 along 17
mm of the length of the bore would then give a displaced
volume of approximately 53 microlitres. This 17 mm
stroke is compatible with thumb-operated devices. If the
embodiment were to be designed for a larger volume or
shorter stroke, the reduced diameter at the forward end
84 of the bore 83 would provide a nozzle to retain liquid
in the bore through surface tension. As previously stated,
the aperture at the forward end of the bore ideally should
be in the range 0.1 to 3 mm ID, preferably in the range
0.2 to 3 mm ID to prevent liquid leaking from the bore
under the influence of gravity in use. The piercing point
of the lancet piston 81 must be of smaller OD than the
ID of the forward end 84 of the bore 83 to be able to pass
through it, preferably without sealing onto the forward
end of the bore or generating significant friction through
contact with the forward end of the bore. Clearly, the for-
ward end deadstop 84 may be configured on its outer
surface to provide a stand-off feature t, as shown in Fig-
ures 5 and 6.
[0088] Figure 8 illustrates a cross-section through a
hand-held apparatus to drive the device of Figure 7
through the steps of aspirating, dispensing and piercing.
For ease of explanation, the rearward end of the appa-
ratus is toward the top of Figure 8. The apparatus consists
of an inner casing 92 enclosing a compression spring 96.
A push-rod 93 passes down through the inner casing 92
and is guided by a rearward guide 95 and a forward guide
94, both of these guides providing a low-friction sliding
fit. The rearward end of the pushrod 93 is fitted with a
thumb button 99. A spring seat 78 is attached to the push-
rod 93 and slides freely within the inner casing 92. When
the thumb button 99 is depressed the forward end 89 of
the push-rod 93 is projected beyond the forward end 88
of the inner casing 92 and the sliding spring seat 97 com-
presses the spring 96 against the inner casing 92. For-
ward motion of the push rod 93 is limited by the step in
diameter 98 in the push-rod 93, being larger than the
diameter of the forward push-rod guide 94. Releasing
pressure on the thumb button 99 allows the push rod 93
to retract under spring pressure, the sliding spring seat
97 acting against the inner casing 92 to provide a back-
stop to limit rearward travel of the push-rod 93. An outer
casing 910 is provided to enable the apparatus to be held
easily in the hand.
[0089] The apparatus is intended to drive lancet piston/
bore devices such as that illustrated in Figure 7 through
the steps of aspirating, dispensing and lancing or any
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combination of some or all of these steps. Figure 8 shows
a device 91 according to Figure 7, being the combination
of a housing and lancet piston (Figure 7, features 82 and
81). The device 91 in Figure 8 is shown at about actual
size, whereas the same device in Figure 7 is shown great-
ly magnified for clarity. The device 91 is fitted onto the
forward end 88 of the inner casing 92 by way of a snap-
fit feature 87 or other suitable fixing. Depressing and re-
leasing the thumb button 99 in the apparatus of Figure 8
performs all of the actions illustrated in Figure 7 and de-
scribed in relation to Figure 7.
[0090] It can readily be appreciated that the apparatus
of Figure 8 could be equipped with adjustable forward
and rearward dead-stops to adjust the depth of penetra-
tion of the lancet piston and to adjust the aspirate/dis-
pense volume. For example, adjusting the limit of the
forward travel of the forward end 89 of the push-rod 93
would adjust the depth of penetration of the lancet piston
point. Adjusting the limit of the rearward travel of the for-
ward end 89 of the push-rod 93 would adjust the swept
volume of the device. It can readily be appreciated that
the embodiment of the invention illustrated in Figure 7
together with the apparatus of Figure 8 can be adapted
to allergy tests. The bore may be filled with allergen or a
suspension of allergen particles in a carrier fluid, control
fluid or suspension by aspiration either during manufac-
ture (and sealed in the bore), at the point of use from a
bulk container or bottle containing allergen, or at the point
of use from a transfer station or well which has been pre-
filled with a small amount of test solution or suspension
from a bottle of allergen.
[0091] An example of how the present invention is to
be used for allergen testing is illustrated in Figure 9. The
device 91 is the same as that of Figure 7. For ease of
illustration it is not to scale with the patient’s arm. It is
fitted onto and operated by the apparatus of Figure 8.
For ease of illustration, only the forward part 88 of the
apparatus from Figure 8 is shown. The operation is as
follows:

The bore of the device 91 is filled with allergen 102
by the method described previously. Alternatively, if
the device 91 has been pre-filled with allergen solu-
tion as in Figure 7 configuration A, then remove the
end cap shown in Figure 7 as feature 812;

Figure 9 sequence A: Place the forward end of the
device 91 adjacent to the skin 101 so that the lancet
piston 81 is held near-perpendicular to the skin sur-
face 101;

Figure 9 sequence B: Dispense the allergen sample
102 onto the skin 101 by depressing the thumb but-
ton on the apparatus shown in Figure 8 as feature 99;

Figure 9 sequence C: Continue with further forward
movement of the thumb button to extend the lancet
piston 81 beyond the end of the bore device 91 such

that the tip 103 of the lancet piston 81 passes through
the dispensed allergen sample 102 and punctures
the skin 101;

The sequence is completed by releasing thumb pres-
sure on the apparatus (feature 99 in Figure 8), with-
drawing the lancet piston 81 so that the lancet piston
tip 103 is safely rehoused in the bore, and removing
the whole device 91 from the skin surface 101 to
leave the allergen sample 102 on the skin surface
at the puncture site (not shown).

[0092] The device may incorporate a stand-off at the
forward end of the bore as shown in Figures 5 and 6 to
space the end of the bore slightly off the skin surface and
allow the dispensed allergen to form a sessile drop on
the skin surface that can be lanced through to a prede-
termined depth to cause damage to the underlying skin
in the presence of the allergen. For such prick tests, it is
not necessary to lance deeply enough to cause blood to
spontaneously exude from the puncture wound. The in-
tent is merely to damage the integrity of the skin surface
in the presence of an allergen.
[0093] This embodiment can be adapted so that an
end cap, plug or other seal may be punctured by the
lancet piston tip or ruptured or detached by hydraulic
pressure in the fluid caused by the initial movement of
the piston before the lancet piston emerges from the end
of the bore, to dispense the allergen sample contained
in the bore, thus eliminating the need for a separate op-
eration to remove the seal. This end cap or seal may also
serve as a sterile barrier during storage of the device.
[0094] The present invention offers an improvement
over the prior art allergy testing devices because accu-
rate volumes of fluid may be aspirated and dispensed by
virtue of the positive displacement principle. The inven-
tion also provides a means of pre-packaging fluids within
a sealed bore for transport and storage before being de-
livered to the skin. It is envisaged that the present inven-
tion could be configured as a disposable lancet piston
device driven by a re-usable hand-held lancing/pipetting
drive system, such as that shown in Figure 8.
[0095] Microneedle devices in the prior art are able to
deliver fluids beneath the skin, but are not designed to
deliver fluid to the skin before lancing in applications such
as allergy testing. Microneedles could be employed to
deliver fluid to the skin surface, however in such an ap-
plication the microneedle would need to be of greater OD
than the equivalent lancet piston. The microneedle would
also have to be exposed during fluid deposition, whereas
in the present invention the lancet piston tip is only ex-
posed at the final piercing stage and is safely enclosed
thereafter.
[0096] Conventional lancets are typically accelerated
to high speed thus ensuring good penetration into the
skin and lower pain for the user. The high-speed opera-
tion helps to overcome the viscoelastic deformation of
the skin and to minimise the time taken for the incision.
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Many commercial lancing devices seek to limit the mass
of the lancet to enable it to be accelerated rapidly with
moderate force to prevent bruising or other injury on im-
pact. Figure 10 illustrates an embodiment of the invention
wherein the lancet piston 111 has a region of increased
diameter 115 forming a piston seal. This is housed within
a region of increased diameter 114 of the bore 113 to-
wards the forward end of the bore. At this initial position,
the lancet piston 111 is loosely guided in the bore 113
without appreciable friction and without sealing occurring
at any point in the bore. The lancet piston 111 can be
accelerated outwards to extend the point of the lancet
piston rapidly beyond the forward end of the bore to lance
or puncture the skin. During this lancing operation, the
lancet piston 111 does not seal onto the bore 113, 114.
This gives very low friction between the lancet piston and
bore and because the mass of the lancet piston is small,
it can be driven by conventional means such as springs,
electromechanical actuators or other suitable known
drive mechanisms to generate a high impact velocity
when the lancet tip pierces the skin. The lancet piston
travel may then be reversed such that the region of in-
creased diameter 115 on the lancet piston is drawn back
through the region of increased bore diameter 114 and
further into the narrower section of the bore 113. At this
point the region of increased diameter 115 on the lancet
piston forms a piston seal in the bore 113 to assist in
drawing fluid into the bore. Thus the embodiment benefits
from low mass and low friction for the piercing operation,
followed by a good seal (and thus higher friction) for as-
pirating and dispensing fluids. The region of increased
diameter in the bore 114 serves to contain the lancet
point at rest when attached to a lancing device, for ex-
ample, of the type shown in Figure 8, or a similar actuating
device. The lancet piston may also be withdrawn further
into the bore such that the region of increased diameter
115 on the lancet piston is drawn a small distance into
the narrow section of the bore 113. This serves to hold
the lancet piston in place when the lancet piston/bore
assembly is not connected to a lancing device (for ex-
ample, when packaged before use). This illustration in-
corporates an optional stand-off 116 to hold the forward
end of the bore 114 at a determined small distance off
the skin.
[0097] The key feature of this embodiment is the region
of increased diameter on the lancet piston. When this
region is inside the enlarged diameter section 114 of the
bore, the lancet piston can move with low friction. It fol-
lows that a variation of this embodiment is to dispense
with the region of increased diameter 114 in the bore
completely and allow the region of increased diameter
of the piston to protrude beyond the end of the bore during
the lancing operation.
[0098] This principle is also compatible with the provi-
sion of a stand-off as shown in Figure 11 in end view (A)
and sectional view (B) (taken along centre line Z-Z of A) .
The region of increased diameter 124 of the lancet piston
121 can extend beyond the forward end of the bore 123

without contacting the stand-off 125 and whilst being
shielded by the stand-off against risk of accidental sharps
injury to the user. The stand-off 125, contains four inter-
nally projecting fms 127 and slots 126 radially arranged
around the bore 123 (only one fin and one slot is labelled
for clarity) that assist in ensuring that the fluid sample
which accumulates on the skin following the lancing step
is encouraged to fill the space within the stand-off and
immediately around the lancet and to contact the forward
end of the bore. The purpose of the fins 127 in the stand-
off is to subdivide the capillary space in the stand-off to
make it easier for the sample to be transported against
the effect of gravity to the forward end of the bore, and
the slots provide venting to prevent a vacuum from form-
ing in the stand-off during the aspiration stroke that trans-
ports the sample into the bore 123 by further rearward
movement of the lancet piston.
[0099] Figure 12 illustrates an alternative low-friction
device. A lancet piston 131 is housed in a bore 133 in a
housing 132. The rearward end of the bore 133 is pro-
vided with a rod seal 134. The lancet piston 131 is pro-
vided with a region of smaller diameter 135 at the rear-
ward end of the lancet piston. In configuration A the rod
seal acts against the major part of the lancet piston 131,
sealing it in the bore 133. In configuration B the lancet
piston 131 is moved forward such that the piercing point
of the lancet piston 131 is extended beyond the forward
end of the bore 133. The region of decreased diameter
135 on the lancet piston cannot seal against the rod seal
134. The lancet piston 131 and bore 133 dimensions are
chosen to ensure a free sliding fit at position B. In this
embodiment, the lancet piston is sealed against the bore
in configuration A (relatively high friction), but is not
sealed and runs with lower friction for the lancing oper-
ation (configuration B).
[0100] Figure 13 illustrates a hand-held apparatus ac-
cording to the invention consisting of a lancet piston 161
in a housing 162 that contains the bore (said lancet pis-
ton/housing combination being shown in sectional view)
combined with a lancing/pipetting device 163 that drives
the lancet piston/bore combination to perform both the
lancing and pipetting functions of the invention. This de-
vice 163 may incorporate electrically-driven, spring,
manual, pneumatic, hydraulic or other drive mechanisms
for both accelerating the lancet piston to pierce the skin
and to drive the lancet piston back and forth within the
bore to aspirate and dispense fluids.
[0101] The apparatus may incorporate a push/pull but-
ton 165 to cock the lancing mechanism and/or to control
the pipetting function (for example, by thumb pressure)
and/or a trigger button 166 to fire the lancet mechanism
or engage an electronic control system to do so. Such a
device may be provided with a thumbwheel or other sys-
tem 164 to set the desired aspirate/dispense volumes by
controlling the extent of travel of the lancet piston within
the bore by adjustment of dead-stops or by controlling a
motorised or electromagnetic actuator as known in the
prior art relating to pipettors. This volume-setting system
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may be manual or electronic. It may also incorporate fea-
tures to limit the depth of penetration of the lancet tip into
the skin, for example by the known methods of adjusting
internal dead-stops to limit the stroke of the lancet tip,
and/or by adjusting the projection of the stand-off relative
to the lancet tip. The apparatus may also control the force
applied to the lancet piston. For clarity, only two digits
corresponding to these possible controls are shown. The
apparatus may be equipped with an electronic display
and controls to set and run programs to allow the user
to choose optimum settings for a particular sampling op-
eration, as known in the prior art relating to electronic
pipettors and electronic lancing devices.
[0102] The lancet piston/bore assembly is preferably
disposable and capable of being picked up and ejected
semi-automatically in the manner of a disposable pipette
tip on a pipettor. The stand-off components that contact
the skin, such as shown in Figures 5, 6, 10 and 11, are
also preferably disposable, and are preferably (but not
necessarily) integrally formed with the housing and bore
during manufacture
[0103] From one viewpoint, the embodiments of the
invention combine features of lancing and pipetting.
Known pipetting devices are intended solely to aspirate
and dispense liquids. Known blood sampling devices are
intended to acquire a sample and perhaps to integrate
such sample acquisition with some form of measure-
ment.
[0104] Preferred embodiments of the invention incor-
porate a lancet tip specifically to pierce the skin, a method
and mechanism to drive a lancing operation (in addition
to a pipetting function), features to ensure low mass and
low friction during the lancing step, and chambers or test-
strip chemistry for integrated analysis.
[0105] Preferred embodiments of the present inven-
tion offer an advantage over known capillary-based sam-
pling devices because the lancet functions as a piston,
thus being capable of generating higher pressure differ-
ential for moving fluid than is possible with capillaries.
Furthermore, the preferred embodiments also offer the
advantages that:

controlling the displacement and speed of the lancet
piston with respect to the bore closely controls the
fluid sample transport within the bore;

fluid samples can be transported across variations
in the cross-section of the sampling conduit or bore
with ease;

fluid contained in the fluid-containing space may be
ejected on demand;

air bubbles within the sampling conduit or bore can
be detected, accommodated and/or ejected;

repeat sampling is possible with the same sampling
conduit or bore;

feedback control of sample volume and integrity is
provided for.

[0106] Furthermore, the preferred embodiments of the
present invention may be seamlessly integrated with sen-
sors, analysis chambers, associated automation and/or
system controls, and feedback to the user.
[0107] Using a lancet piston to make the incision pro-
vides an advantage over known devices employing hol-
low microneedles because microneedles have to be of
larger OD than the lancet piston of the present invention
for the same diameter of sampling conduit. This is be-
cause the sampling conduit runs up the centre of the
microneedle and therefore the microneedle has an OD
greater than the ID of the sampling conduit, whereas the
lancet piston of the present invention runs within the sam-
pling conduit and is thus of equal OD to the ID of the
conduit.
[0108] The preferred embodiments of the present in-
vention also offer advantages over known devices that
employ air pressure behind a diaphragm to drive a lancet
and take a sample. For example US2003/0088191 does
not incorporate a piston seal, elongate sampling conduit
or analysis chamber. The use of a diaphragm driven by
air and the compressibility of the air headspace can make
it very difficult to exert close control over the sampling
and dispensing volumes when compared with the posi-
tive displacement principle used in the preferred embod-
iments of the present invention.
[0109] The preferred embodiments of the present in-
vention exhibit advantages over known devices that em-
ploy suction to draw blood to the surface of an incision.
Such devices cannot aspirate a liquid sample and have
no provision for doing so. They further have no means
to dispense a fluid and no integral chamber for analysing
a sample.
[0110] Embodiments of the invention will now be fur-
ther described with reference to reduced-to-practice ex-
amples. The present invention is limited to an allergy-
testing device. Example 1 and Example 2 set out below
can be used to practise the invention by replacing the ink
with allergen solution.

EXAMPLE 1

[0111] A device suitable for use in an embodiment of
the present invention was fabricated by Cambridge Prod-
uct Development Ltd (Huntingdon, Cambridge, Eng-
land).
[0112] With reference to Figure 14 (plan view), the de-
vice consists of a housing 182 of 2 cm length and 5 mm
width incorporating a 0.67 mm diameter bore 183. A
chamber 184 of 2 mm diameter x 0.5 mm (approximately)
high is connected to the bore. The position of this cham-
ber is approximately 3 mm from the forward end of the
bore. It can be appreciated that if this chamber were po-
sitioned at the forward end of the bore the fluid would be
drawn directly into the chamber before any section of the
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bore. A lancet piston 181 of 0.67 mm OD and 32 mm
length overall is inserted into this bore with the lancet
point orientated towards the chamber end of the device.
The lancet piston is provided with a feature 186 to enable
the lancet piston to be gripped more easily. The volume
of the bore is approximately 0.35 microlitres per mm
length and the volume of the chamber approximately 1.6
microlitres (within the range of size for sensor chambers
in commercially available blood glucose test strips). With-
drawing the lancet piston 181 some 5 mm beyond the
chamber 184 is theoretically sufficient to displace all the
air from the chamber and fill it with fluid.
[0113] Figure 15 shows a sectional right hand eleva-
tion of the device (not to scale). The lancet piston 181 is
housed in a bore 183 incorporating the chamber 184.
[0114] The device may be constructed by a conven-
tional process of using a removable forming tool to form
a bore in a plastic body (in this case low density polyeth-
ylene) into which a piston (in the present case a lancet
piston) is inserted after the forming tool is removed. One
embodiment of the invention may usefully be constructed
by adapting the method of WO01/12329, the entire con-
tent of which is hereby incorporated by reference. The
plunger therein can be replaced by a lancet piston, with
the bore formed around the lancet piston itself instead of
a removable tool. This gives a commercial advantage in
that there is no need for a removable tool and the align-
ment and insertion of a lancet piston to replace the form-
ing tool.
[0115] The device of this Example was tested initially
with aqueous ink. The device is transparent, allowing the
movement of liquid and air to be directly observed therein.
As expected, if the lancet piston were driven fully home
in the bore before a liquid sample was aspirated, the liquid
would wet the tip of the lancet piston. When the lancet
piston was withdrawn beyond the chamber, the liquid was
drawn in behind as expected, and remained in contact
with the lancet piston throughout. The liquid did not ini-
tially fill the chamber, but instead bridged the centre of
the chamber in line with the bore, forming two air bubbles
in the chamber on each side of the centre line. This was
due to the low surface energy of polyethylene, which is
not ideal for wetting by an aqueous liquid. This was over-
come by varying the mode of operation of the device.
[0116] In a variation of this first method, the liquid was
drawn in beyond the chamber and then the forward end
of the bore was removed from the liquid. The lancet piston
was further withdrawn so that air was drawn in behind
the liquid until the meniscus at the end of the slug of liquid
farthest from the lancet piston was within the chamber.
Reversing the travel of the lancet piston pushed liquid
back down the bore and the air ahead of the liquid was
pushed out of the chamber, resulting in the chamber be-
ing entirely filled with liquid. This process was repeated
several times and gave the same result each time.
[0117] In a second method, illustrated in the Figures
14A and 14B, the lancet piston 181 was withdrawn until
the tip was within the chamber 184 (Figure 14A) before

the forward end of the bore was offered to the liquid. The
lancet piston 181 was then further withdrawn to aspirate
liquid 185 (Figure 14B). Due to the fact that there was no
liquid 185 in contact with the lancet piston tip, the air was
drawn out of the chamber 184 and the chamber was com-
pletely filled with liquid 185.
[0118] If required, the wetting out of the chamber may
be enhanced by altering the surface energy of the lancet
piston, chamber or both either by choice of materials or
surface treatment.
[0119] In all cases, all of the liquid or a desired aliquot
is ejected from the device by driving the lancet piston
back towards the forward end of the bore.

EXAMPLE 2

[0120] A further device is now described..
[0121] A disposable syringe of 1 ml capacity (Becton
Dickinson Plastipak) is adapted by first withdrawing the
plunger rod completely and removing the rubber piston
from the front end of the plunger rod. A counter bore of
1 mm diameter and 6 mm deep is drilled into the centre
of the front end of the plunger rod to accept a lancet tip.
[0122] A lancet tip is provided by cutting the plastic off
a disposable "Softclix" lancet (Boehringer Mannheim) to
recover a lancet of 0.75 mm diameter and 25 mm long
with a ground lancet tip. The lancet is glued into the hole
prepared in the front end of the plunger rod. The rubber
piston is pierced through the centre by the lancet, and is
threaded along the lancet before being seated onto the
end of the plunger rod. This results in the construction of
a composite lancet piston with a piston seal. This assem-
bly is inserted into the bore of the syringe to form a lancet
piston device.
[0123] It can be readily appreciated that the lancet,
plunger and piston form a lancet piston and could be of
unitary construction, and that the piston/plunger combi-
nation could also be incorporated into a unitary construc-
tion if desired. The syringe barrel forms the bore and
provides for a narrower bore nozzle at the luer end (the
forward part of the bore). This nozzle is of approximately
2.15 mm ID and helps to retain fluid by surface tension
when the device is being handled with the end open to
the atmosphere. The nozzle also aids in dispensing the
test fluid to a small area. As previously stated, devices
according to the preferred embodiments having smaller
bores than approximately 2 to 5 mm diameter (such as
in Example 1) may not need a nozzle. The length of the
lancet and the depth of the counter bore are selected so
that 7 mm of the lancet project beyond the luer fitting of
the syringe when the plunger is pushed fully home. The
syringe may be filled with fluid (aqueous ink) to represent
a fluid to be delivered, such as anaesthetic, antiseptic or
allergen. A cap is provided to retain the fluid before use.
This could equally be an interference-fit plug that could
be pushed out by hydraulic pressure, or a welded thin
film seal that could be ruptured or detached prior to or
during use.
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[0124] The device was filled with aqueous ink and held
approximately 1 mm off the surface of an orange (to rep-
resent skin). Pushing the plunger down delivered the ink
to the surface of the orange before the lancet piston tip
pierced the skin of the orange. This example demon-
strates the ability of the invention to deliver fluid to a site
and then to pierce that site through the fluid in one oper-
ation. It can be readily appreciated that the device itself
can be provided with a stand-off, an example of a stand-
off 56 being illustrated in Figure 5.
[0125] It is envisaged that the device could also be
mounted in a lancing drive system that itself may provide
a stand-off against the skin.
[0126] This Example embodiment has important ap-
plication to the diagnosis and treatment of allergies, par-
ticularly if the device is scaled down from this Example
2 to a size and scale approaching that of the device of
Example 1 and illustrated in Figures 7 to 9. Such a device
would ideally deliver a volume of allergen solution in the
range 1 to 50 microlitres.

Claims

1. An allergy-testing device having a housing (2) with
a bore (3) and a lancet (1) slidably fitting in the bore
(3), the lancet (1) being a penetrating component
and being moveable between a puncture position,
in which a sharpened tip of the lancet (1) is exposed
from a forward end (4) of the bore (3) for a puncture
operation, and a retracted position, in which the lan-
cet (1) is rearwardly displaced along the bore (3) to
a safe position to protect users from needle-stick in-
juries, the device having seal means (6) in sliding
engagement with a sealing surface, one of the seal
means (6) and the sealing surface being fixedly mov-
able with the lancet (1) during forward and rearward
displacement of the lancet (1), wherein
in the retracted position, a liquid-containing space is
defined in the bore (3) forwardly of the lancet tip (1),
an aqueous liquid is contained in the liquid-contain-
ing space and comprises an aqueous solution of al-
lergen or a suspension of allergen particles in a car-
rier liquid, the liquid-containing space having a cross-
sectional diameter of 3 mm or less to allow the aque-
ous liquid to fully bridge across the diameter of the
forward end of the bore and wet the full circumfer-
ence of the forward end of the bore and be aspirated
into the liquid-containing space, and be retained in
the liquid-containing space by surface tension forces
and by the seal means, wherein the seal means is
operable substantially to prevent flow of said aque-
ous liquid from the liquid-containing space past the
seal means (6) on forwards and rearwards displace-
ment of the lancet (1) and to oppose dripping of the
aqueous liquid from the forward end of the bore un-
der the influence of gravity so that:

(i) displacement of the lancet (1) from the punc-
ture position to the retracted position provides
suction for drawing aqueous liquid (8) into and
along the liquid-containing space from the for-
ward end (4) of the bore (3), and
(ii) displacement of the lancet (1) from the re-
tracted position to the puncture position pro-
vides pressure for expelling aqueous liquid (8)
from the liquid-containing space via the forward
end (4) of the bore (3).

2. A device according to claim 1 wherein the housing
(2) is fabricated in plastic or a synthetic resin.

3. A device according to claim 1 or claim 2 wherein the
seal means is formed by the outer surface of the
lancet (1), the sealing surface being an internal sur-
face of the bore (3).

4. A device according to claim 3 wherein the outer sur-
face of the lancet (1) is profiled to provide the seal
means as a surrounding projection (115).

5. A device according to claim 1 or claim 2 wherein the
seal means is a sealing member disposed around
the lancet, the sealing surface being an internal sur-
face of the bore (3).

6. A device according to claim 1 or claim 2 wherein the
seal means (6) is a sealing member disposed at the
internal surface of the bore (3), the sealing surface
being an outer surface of the lancet (1).

7. A device according to any one of claims 1 to 6 where-
in the seal means is disposed adjacent the lancet
tip, at least when the lancet (1) is in the retracted
position.

8. A device according to any one of claims 1 to 7 having
cooperating means for providing an intermediate de-
lay position for the lancet between the puncture po-
sition and the retracted position.

9. A device according to any one of claims 1 to 8 having
at least one stop member (84) for limiting the forward
and/or rearward travel of the lancet.

10. A device according to any one of claims 1 to 9 where-
in, at the puncture position, the seal means (115) is
out of contact with the sealing surface, or contacts
the sealing surface with reduced pressure compared
with the retracted position, thereby providing low fric-
tion for movement of the lancet at the puncture po-
sition.

11. A device according to claim 10, as dependent from
claim 8 wherein, during retraction from the puncture
position, the contacting or increased contacting of
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the seal means (115) with the sealing surface pro-
vides the intermediate delay position.

12. A device according to claim 10 or claim 11 wherein
the bore includes a region (114) of increased cross-
section dimension for location of the seal means or
the sealing surface at the puncture position of the
lancet.

13. A device according to claim 10 or claim 11 wherein
the seal means (115) or sealing surface is disposed
beyond the forward end of the bore at the puncture
position of the lancet.

14. A device according to any one of claims 1 to 13
wherein the seal means is a sealing member dis-
posed rearwardly in the device from the forward tip
of the lancet and movable with the lancet tip and the
sealing surface is formed by the internal surface of
a sealing region of the bore.

15. A device according to claim 14 wherein a cross-sec-
tional dimension of the sealing member is greater
than a cross-sectional dimension of the liquid-con-
taining space but less than or equal to 10 times the
cross-sectional dimension of the liquid-containing
space.

16. A device according to any one of claims 1 to 15
wherein the lancet tip is sharpened to have a radius
of curvature in at least one dimension of one quarter
or less of the narrowest cross-sectional dimension
of a non-tip region of the lancet.

17. A device according to any one of claims 1 to 16
wherein the bore includes a chamber portion (24),
disposed between and having a greater cross-sec-
tional dimension than forward and rearward portions
of the bore.

18. A device according to claim 17 wherein the cross-
sectional dimension of the bore increases stepwise
between the forward portion of the bore and the
chamber portion (24).

19. A device according to any one of claims 1 to 18
wherein, in use, the liquid-containing space presents
means (25) for measuring or testing a characteristic
of the liquid to liquid contained in the liquid-contain-
ing space.

20. A device according to any one of claims 1 to 19 hav-
ing a secondary conduit from the bore, communicat-
ing with the liquid-containing space (37).

21. A device according to any one of claims 1 to 20 hav-
ing a closure member (812) located forwardly of the
lancet tip, sealing at least a part of the liquid-contain-

ing space.

22. A device according to claim 21 wherein the closure
member (812) is adapted to be removed or punc-
tured by the lancet (81) during operation of the de-
vice.

23. A device according to any one of claims 1 to 22 in-
cluding a spacer member (56, 66, 125) located for-
wardly of the forward end of the bore, the spacer
member being for contact with the skin of a subject.

24. A device according to claim 23 wherein the spacer
member (56, 66, 125) includes a vent (57, 67) or slot
(126).

25. A device according to any one of claims 1 to 24 in-
cluding sensing means for sensing the presence or
absence of liquid at the forward end of the bore.

26. A device according to claim 25 wherein the sensing
means includes at least two electrodes, at least one
of which is located at the forward end of the bore to
detect the presence or absence of liquid at the for-
ward end of the bore by measurement of the resist-
ance between the electrodes.

27. A device according to claim 26 wherein the lancet
provides one of the electrodes.

28. A device according to any one of claims 1 to 27 in-
cluding sensing means for sensing the presence
and/or amount of liquid along the liquid-containing
space.

29. A device according to any one of claims 1 to 28
wherein the liquid-containing space is pre-filled with
said aqueous liquid and sealed.

30. An aqueous liquid comprising allergen or a suspen-
sion of allergen particles in a carrier liquid for use in
allergy testing of the human or animal body using an
allergy-testing device according to any one of claims
1 to 29.

Patentansprüche

1. Allergietestvorrichtung mit einem Gehäuse (2) mit
einer Bohrung (3) und einer i verschiebbar in die Boh-
rung (3) einpassenden Lanzette (1), wobei die Lan-
zette (1) eine penetrierende Komponente ist und zwi-
schen einer Einstichposition, in der eine scharfe Spit-
ze der Lanzette (1) an einem vorderen Ende (4) der
Bohrung (3) für einen Einstichvorgang freigelegt ist,
und einer zurückgezogenen Position bewegbar ist,
in der die Lanzette (1) nach hinten entlang der Boh-
rung (3) in eine sichere Position verschoben wird,
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um Anwender vor Nadelstichverletzungen zu schüt-
zen, wobei die Vorrichtung ein Dichtungsmittel (6)
aufweist, das sich in Gleiteingriff mit einer Dichtungs-
fläche befindet, wobei ein Element ausgewählt aus
Dichtungsmittel (6) und Gleitfläche an der Lanzette
(1) befestigt während der Vorwärts- und Rückwärts-
verschiebung der Lanzette (1) mit dieser bewegbar
ist, wobei
in der zurückgezogenen Position ein flüssigkeitshäl-
tiger Raum in der Bohrung (3) vor der Spitze der
Lanzette (1) definiert ist, eine wässrige Flüssigkeit
in dem flüssigkeitshältigen Raum enthalten ist und
eine wässrige Lösung eines Allergens oder eine
Suspension von Allergenpartikeln in einem flüssigen
Träger umfasst, wobei der flüssigkeitshältige Raum
einen Querschnittsdurchmesser von 3 mm oder we-
niger aufweist, um zu ermöglichen, dass die wäss-
rige Flüssigkeit den Durchmesser des vorderen En-
des der Bohrung vollständig bedeckt und den ge-
samten Umfang des vorderen Endes der Bohrung
benetzt und in den flüssigkeitshältigen Raum ge-
saugt wird und durch Oberflächenspannungskräfte
und das Dichtungsmittel in dem flüssigkeitshältigen
Raum gehalten wird, wobei das Dichtungsmittel im
Wesentlichen ausgebildet ist, um das Ausströmen
der wässrigen Flüssigkeit aus dem flüssigkeitshälti-
gen Raum an dem Dichtungsmittel (6) vorbei wäh-
rend der Vorwärts-und Rückwärtsverschiebung der
Lanzette (1) zu verhindern und dem Austropfen der
wässrigen Flüssigkeit von dem vorderen Ende der
Bohrung unter Einfluss von Schwerkraft entgegen-
zuwirken, so dass

(i) die Verschiebung der Lanzette (1) aus der
Einstichposition in die zurückgezogene Position
einen Sog bewirkt, um wässrige Flüssigkeit (8)
in den und entlang des flüssigkeitshältigen
Raums von dem vorderen Ende (4) der Bohrung
(3) einzusaugen, und
(ii) die Verschiebung der Lanzette (1) aus der
zurückgezogenen Position in die Einstichpositi-
on Druck bereitstellt, um wässrige Flüssigkeit
(8) aus dem flüssigkeitshältigen Raum über das
vordere Ende (4) der Bohrung (3) auszustoßen.

2. Vorrichtung nach Anspruch 1, worin das Gehäuse
(2) aus Kunststoff oder einem synthetischen Harz
hergestellt ist.

3. Vorrichtung nach Anspruch 1 oder 2, worin das Dich-
tungsmittel durch die Außenoberfläche der Lanzette
(1) gebildet wird, wobei die Dichtungsfläche eine In-
nenfläche der Bohrung (3) ist.

4. Vorrichtung nach Anspruch 3, worin die Außenober-
fläche der Lanzette (1) so profiliert ist, dass sie das
Dichtungsmittel als umgebenden Vorsprung (115)
bereitstellt.

5. Vorrichtung nach Anspruch 1 oder 2, worin das Dich-
tungsmittel ein Dichtungselement ist, das um die
Lanzette herum angeordnet ist, wobei die Dich-
tungsfläche eine Innenoberfläche der Bohrung (3)
ist.

6. Vorrichtung nach Anspruch 1 oder 2, worin das Dich-
tungsmittel (6) ein Dichtungselement ist, das an der
Innenfläche der Bohrung (3) angeordnet ist, wobei
die Dichtungsfläche eine Außenoberfläche der Lan-
zette (1) ist.

7. Vorrichtung nach einem der Ansprüche 1 bis 6, worin
das Dichtungsmittel in Bezug auf die Lanzettenspit-
ze benachbart angeordnet ist, zumindest wenn sich
die Lanzette (1) in der zurückgezogenen Position
befindet.

8. Vorrichtung nach einem der Ansprüche 1 bis 7, die
zusammenwirkende Mittel aufweist, um eine Verzö-
gerungszwischenposition für die Lanzette zwischen
der Einstichposition und der zurückgezogenen Po-
sition bereitzustellen.

9. Vorrichtung nach einem der Ansprüche 1 bis 8, die
zumindest ein Anschlagelement (84) aufweist, um
die Vorwärts- und/oder Rückwärtsbewegung der
Lanzette zu begrenzen.

10. Vorrichtung nach einem der Ansprüche 1 bis 9, worin
das Dichtungsmittel (115) an der Einstichposition die
Dichtungsfläche nicht berührt oder die Dichtungsflä-
che mit im Vergleich zu der zurückgezogenen Posi-
tion reduziertem Druck berührt, wodurch eine gerin-
ge Reibung für die Bewegung der Lanzette an der
Einstichposition bereitgestellt wird.

11. Vorrichtung nach Anspruch 10, in Abhängigkeit von
Anspruch 8, worin während des Zurückziehens aus
der Einstichposition die Berührung oder verstärkte
Berührung des Dichtungsmittels (115) und der Dich-
tungsfläche die Verzögerungszwischenposition be-
reitstellt.

12. Vorrichtung nach Anspruch 10 oder 11, worin die
Bohrung einen Bereich (114) mit vergrößerter Quer-
schnittsdimension umfasst, um das Dichtungsmittel
oder die Dichtungsfläche an der Einstichposition der
Lanzette anzuordnen.

13. Vorrichtung nach Anspruch 10 oder 11, worin das
Dichtungsmittel (115) oder die Dichtungsfläche au-
ßerhalb des vorderen Endes der Bohrung angeord-
net ist, wenn sich die Lanzette in der Einstichposition
befindet.

14. Vorrichtung nach einem der Ansprüche 1 bis 13, wor-
in das Dichtungsmittel ein Dichtungselement ist, das

31 32 



EP 1 788 944 B1

18

5

10

15

20

25

30

35

40

45

50

55

von der vorderen Spitze der Lanzette aus gesehen
hinten in der Vorrichtung angeordnet ist und mit der
Lanzettenspitze bewegbar ist und worin die Dich-
tungsfläche durch die Innenoberfläche eines Dich-
tungsbereichs in der Bohrung ausgebildet ist.

15. Vorrichtung nach Anspruch 14, worin eine Quer-
schnittsdimension des Dichtungselements größer
ist als eine Querschnittsdimension des flüssigkeits-
hältigen Raums, aber maximal dem Zehnfachen der
Querschnittsfläche des flüssigkeitshältigen Raums
entspricht.

16. Vorrichtung nach einem der Ansprüche 1 bis 15, wor-
in die Lanzettenspitze geschärft ist, um einen Krüm-
mungsradius aufzuweisen, der zumindest der Di-
mension eines Viertels oder eines kleineren Teils
der geringsten Querschnittsdimension eines Be-
reichs der Lanzette entspricht, der nicht der Bereich
der Spitze ist.

17. Vorrichtung nach einem der Ansprüche 1 bis 16, wor-
in die Bohrung einen Kammerabschnitt (24) umfasst,
der zwischen einem vorderen und einem hinteren
Abschnitt der Bohrung angeordnet ist und eine grö-
ßere Querschnittsdimension als diese aufweist.

18. Vorrichtung nach Anspruch 17, worin die Quer-
schnittsdimension der Bohrung zwischen dem vor-
deren Abschnitt der Bohrung und dem Kammerab-
schnitt (24) schrittweise ansteigt.

19. Vorrichtung nach einem der Ansprüche 1 bis 18, wor-
in der flüssigkeitshältige Raum bei Verwendung ein
Mittel (25) zur Messung oder zum Testen einer Ei-
genschaft der Flüssigkeit in Bezug auf jene Flüssig-
keit umfasst, die in dem flüssigkeitshältigen Raum
enthalten ist.

20. Vorrichtung nach einem der Ansprüche 1 bis 19 mit
einer zweiten Leitung, die von der Bohrung ausgeht
und mit dem flüssigkeitshältigen Raum (37) kommu-
niziert.

21. Vorrichtung nach einem der Ansprüche 1 bis 20, die
ein Verschlusselement (812) aufweist, das vor der
Lanzettenspitze angeordnet ist und zumindest einen
Teil des flüssigkeitshältigen Raums abschließt.

22. Vorrichtung nach Anspruch 21, worin das Verschlus-
selement (812) geeignet ist, um während des Ein-
satzes der Vorrichtung entfernt oder von der Lanzet-
te (81) durchstochen zu werden.

23. Vorrichtung nach einem der Ansprüche 1 bis 22, ein-
schließlich eines Abstandselements (56, 66, 125),
das vor dem vorderen Ende der Bohrung angeordnet
ist, wobei das Abstandselement dazu dient, die Haut

eine Patienten zu berühren.

24. Vorrichtung nach Anspruch 23, worin das Abstand-
selement (56, 66, 125) eine Entlüftung (57, 67) oder
einen Schlitz (126) umfasst.

25. Vorrichtung nach einem der Ansprüche 1 bis 24, ein-
schließlich eines Abfühlmittels zum Abfühlen des
Vorliegens oder Fehlens von Flüssigkeit am vorde-
ren Ende der Bohrung.

26. Vorrichtung nach Anspruch 25, worin das Abfühlmit-
tel zumindest zwei Elektroden umfasst, von denen
zumindest eine am vorderen Ende der Bohrung vor-
liegt, um das Vorliegen oder Fehlen von Flüssigkeit
am vorderen Ende der Bohrung durch die Messung
des Widerstands zwischen den Elektroden zu de-
tektieren.

27. Vorrichtung nach Anspruch 26, worin die Lanzette
eine der Elektroden bereitstellt.

28. Vorrichtung nach einem der Ansprüche 1 bis 27, ein-
schließlich eines Abfühlmittels zum Abfühlen des
Vorliegens und/oder der Menge von Flüssigkeit ent-
lang des flüssigkeitshältigen Raums.

29. Vorrichtung nach einem der Ansprüche 1 bis 28, wor-
in der flüssigkeitshältige Raum vorab mit der wäss-
rigen Flüssigkeit befüllt und abgedichtet wird.

30. Wässrige Flüssigkeit, die ein Allergen oder eine Sus-
pension von Allergenpartikeln in einer Trägerflüssig-
keit umfasst, zur Verwendung in Allergietests am
menschlichen oder tierischen Körper unter Verwen-
dung einer Allergietestvorrichtung nach einem der
Ansprüche 1 bis 29.

Revendications

1. Dispositif de test d’allergie ayant un boîtier (2) avec
un alésage (3) et une lancette (1) montée de manière
coulissante dans l’alésage (3), la lancette (1) étant
un composant de pénétration et étant mobile entre
une position de piqûre, dans laquelle une pointe
pointue de la lancette (1) est exposée à partir d’une
extrémité avant (4) de l’alésage (3) pour une opéra-
tion de piqûre, et une position rétractée dans laquelle
la lancette (1) est déplacée vers l’arrière le long de
l’alésage (3) dans une position de sécurité pour pro-
téger les utilisateurs contre les blessures par piqûre
d’aiguille, le dispositif ayant des moyens formant
joint d’étanchéité (6) en mise en prise coulissante
avec une surface d’étanchéité, l’un parmi les moyens
formant joint d’étanchéité (6) et la surface d’étan-
chéité étant mobile de manière fixe avec la lancette
(1) pendant le déplacement vers l’avant et vers l’ar-
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rière de la lancette (1), dans lequel :

dans la position rétractée, un espace de confi-
nement de liquide est défini dans l’alésage (3)
vers l’avant de la pointe de lancette (1), un liqui-
de aqueux est contenu dans l’espace de confi-
nement de liquide et comprend une solution
aqueuse d’allergène ou une suspension de par-
ticules d’allergène dans un liquide porteur, l’es-
pace de confinement de liquide ayant un diamè-
tre transversal de 3 mm ou moins pour permettre
au liquide aqueux de s’étendre complètement
sur le diamètre de l’extrémité avant de l’alésage
et de mouiller toute la circonférence de l’extré-
mité avant de l’alésage et d’être aspiré dans l’es-
pace de confinement de liquide, et d’être retenu
dans l’espace de confinement de liquide par les
forces de tension de surface et par les moyens
formant joint d’étanchéité, dans lequel les
moyens formant joint d’étanchéité peuvent fonc-
tionner sensiblement pour empêcher l’écoule-
ment dudit liquide aqueux dudit espace de con-
finement de liquide au-delà des moyens formant
joint d’étanchéité (6) suite au déplacement vers
l’avant et vers l’arrière de la lancette (1) et pour
s’opposer à l’égouttement du liquide aqueux par
l’extrémité avant de l’alésage sous l’influence
de la gravité, de sorte que :

(i) le déplacement de la lancette (1) de la
position de piqûre à la position rétractée
fournit l’aspiration pour aspirer le liquide
aqueux (8) dans et le long de l’espace de
confinement de liquide à partir de l’extrémi-
té avant (4) de l’alésage (3), et
(ii) le déplacement de la lancette (1) de la
position rétractée à la position de piqûre
fournit la pression pour expulser le liquide
aqueux (8) de l’espace de confinement de
liquide via l’extrémité avant (4) de l’alésage
(3).

2. Dispositif selon la revendication 1, dans lequel le boî-
tier (2) est fabriqué à partir de plastique ou d’une
résine synthétique.

3. Dispositif selon la revendication 1 ou la revendication
2, dans lequel les moyens formant joint d’étanchéité
sont formés par une surface externe de la lancette
(1), la surface d’étanchéité étant une surface interne
de l’alésage (3).

4. Dispositif selon la revendication 3, dans lequel la sur-
face externe de la lancette (1) est profilée pour pro-
poser les moyens formant joint d’étanchéité en tant
que saillie périphérique (115).

5. Dispositif selon la revendication 1 ou la revendication

2, dans lequel les moyens formant joint d’étanchéité
sont un élément d’étanchéité disposé autour de la
lancette, la surface d’étanchéité étant une surface
interne de l’alésage (3).

6. Dispositif selon la revendication 1 ou la revendication
2, dans lequel les moyens formant joint d’étanchéité
(6) sont un élément d’étanchéité disposé au niveau
de la surface interne de l’alésage (3), la surface
d’étanchéité étant une surface externe de la lancette
(1).

7. Dispositif selon l’une quelconque des revendications
1 à 6, dans lequel les moyens formant joint d’étan-
chéité sont disposés de manière adjacente à la poin-
te de lancette, au moins lorsque la lancette (1) est
dans la position rétractée.

8. Dispositif selon l’une quelconque des revendications
1 à 7, ayant des moyens de coopération pour fournir
une position de retard intermédiaire pour la lancette
entre la position de piqûre et la position rétractée.

9. Dispositif selon l’une quelconque des revendications
1 à 8, ayant au moins un élément de butée (84) pour
limiter le déplacement vers l’avant et/ou vers l’arrière
de la lancette.

10. Dispositif selon l’une quelconque des revendications
1 à 9, dans lequel, dans la position de piqûre, les
moyens formant joint d’étanchéité (115) ne sont pas
en contact avec la surface d’étanchéité, ou sont en
contact avec la surface d’étanchéité avec une pres-
sion réduite par rapport à la position rétractée, four-
nissant ainsi une faible friction pour le mouvement
de la lancette dans la position de piqûre.

11. Dispositif selon la revendication 10, lorsqu’elle dé-
pend de la revendication 8, dans lequel, pendant la
rétraction de la position de piqûre, le contact ou le
contact accru des moyens formant joint d’étanchéité
(115) avec la surface d’étanchéité fournit la position
de retard intermédiaire.

12. Dispositif selon la revendication 10 ou la revendica-
tion 11, dans lequel l’alésage comprend une région
(114) de dimension transversale accrue pour l’em-
placement des moyens formant joint d’étanchéité ou
de la surface d’étanchéité dans la position de piqûre
de la lancette.

13. Dispositif selon la revendication 10 ou la revendica-
tion 11, dans lequel les moyens formant joint d’étan-
chéité (115) ou la surface d’étanchéité sont disposés
au-delà de l’extrémité avant de l’alésage dans la po-
sition de piqûre de la lancette.

14. Dispositif selon l’une quelconque des revendications
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1 à 13, dans lequel les moyens formant joint d’étan-
chéité sont un élément d’étanchéité disposé vers
l’arrière dans le dispositif à partir de la pointe avant
de la lancette et mobile avec la pointe de lancette et
la surface d’étanchéité est formée par la surface in-
terne d’une région d’étanchéité de l’alésage.

15. Dispositif selon la revendication 14, dans lequel une
dimension transversale de l’élément d’étanchéité est
supérieure à une dimension transversale de l’espa-
ce de confinement de liquide mais inférieure ou éga-
le à 10 fois la dimension transversale de l’espace de
confinement de liquide.

16. Dispositif selon l’une quelconque des revendications
1 à 15, dans lequel la pointe de lancette est pointue
afin d’avoir un rayon de courbure dans au moins une
dimension représentant un quart ou moins de la di-
mension transversale la plus étroite d’une région
sans pointe de la lancette.

17. Dispositif selon l’une quelconque des revendications
1 à 16, dans lequel l’alésage comprend une partie
de chambre (24), disposée entre et ayant une di-
mension transversale supérieure aux parties avant
et arrière de l’alésage.

18. Dispositif selon la revendication 17, dans lequel la
dimension transversale de l’alésage augmente pas
à pas entre la partie avant de l’alésage et la partie
de chambre (24).

19. Dispositif selon l’une quelconque des revendications
1 à 18, dans lequel, à l’usage, l’espace de confine-
ment de liquide présente des moyens (25) pour me-
surer ou tester une caractéristique du liquide par rap-
port au liquide contenu dans l’espace de confine-
ment de liquide.

20. Dispositif selon l’une quelconque des revendications
1 à 19, ayant un conduit secondaire à partir de l’alé-
sage, communiquant avec l’espace de confinement
de liquide (37).

21. Dispositif selon l’une quelconque des revendications
1 à 20, ayant un élément de fermeture (812) posi-
tionné vers l’avant de la pointe de lancette, réalisant
l’étanchéité d’au moins une partie de l’espace de
confinement de liquide.

22. Dispositif selon la revendication 21, dans lequel l’élé-
ment de fermeture (812) est adapté pour être retiré
ou piqué par la lancette (81) pendant le fonctionne-
ment du dispositif.

23. Dispositif selon l’une quelconque des revendications
1 à 22 comprenant un élément d’espacement (56,
66, 125) positionné vers l’avant de l’extrémité avant

de l’alésage, l’élément d’espacement étant prévu
pour le contact avec la peau du sujet.

24. Dispositif selon la revendication 23, dans lequel l’élé-
ment d’espacement (56, 66, 125) comprend une aé-
ration (57, 67) ou une fente (126).

25. Dispositif selon l’une quelconque des revendications
1 à 24, comprenant des moyens de détection pour
détecter la présence ou l’absence du liquide au ni-
veau de l’extrémité avant de l’alésage.

26. Dispositif selon la revendication 25, dans lequel les
moyens de détection comprennent au moins deux
électrodes, dont au moins l’une est positionnée à
l’extrémité avant de l’alésage afin de détecter la pré-
sence ou l’absence de liquide à l’extrémité avant de
l’alésage en mesurant la résistance entre les élec-
trodes.

27. Dispositif selon la revendication 26, dans lequel la
lancette fournit l’une des électrodes.

28. Dispositif selon l’une quelconque des revendications
1 à 27, comprenant des moyens de détection pour
détecter la présence et/ou la quantité de liquide le
long de l’espace de confinement de liquide.

29. Dispositif selon l’une quelconque des revendications
1 à 28, dans lequel l’espace de confinement de li-
quide est pré-rempli avec ledit liquide aqueux et her-
métiquement fermé.

30. Liquide aqueux comprenant un allergène ou une
suspension de particules d’allergène dans un liquide
porteur destiné à être utilisé pour tester les allergies
du corps humain ou du corps animal en utilisant un
dispositif de test d’allergie selon l’une quelconque
des revendications 1 à 29.
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