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Description

BACKGROUND OF THE INVENTION

[0001] The present invention generally relates to meth-
ods and devices for the calibration of a bodily fluid sam-
pling device, and more specifically, but not exclusively,
concerns a control solution packet for delivery of a control
solution to a bodily fluid sampling device.
[0002] The need for simple methods to determine the
biological and chemical constituents in bodily fluids has
increased as point of care testing has gained in popular-
ity. A common application is the self-monitoring of blood
glucose concentrations by patients with diabetes. These
patients frequently administer insulin or take other ther-
apeutic actions based on the test results. As testing is
generally recommended multiple times daily and may oc-
cur in any setting, an easy to use and relatively inexpen-
sive method to accomplish this task is required. Self-ad-
ministered bodily fluid sampling devices, such as glucose
meter devices, are typically used to perform such testing.
[0003] Bodily fluid monitoring devices can collect a
blood sample, or other bodily fluid samples, in a number
of ways. For instance, in one less traumatic technique,
a glucose monitoring device having a small hollow needle
or lancet is used to pierce the patient’s skin. The device
is pressed against the skin to force a small sample of the
monitored bodily fluid, such as blood or interstitial fluid,
up the needle and into a testing area of the device. Once
in the testing area, the fluid sample can be analyzed using
any one of a number of techniques, such as using a chem-
ically reactive test strip, measuring the sample’s electrical
properties or measuring the optical properties of the sam-
ple (i.e., infrared analysis). Examples of such devices are
disclosed in U.S. Patent Nos. 6,203,504, issued to Lat-
teral et al. on March 20,2001, and 6,152,889, issued to
Sopp et al. on November 28, 2001.
[0004] EP 0 520 443 discloses an electrochemical sen-
sor assembly which can be coupled to a syringe-like sam-
ples. The samples can be used to acquire a control so-
lution contained in a conventional vial.
[0005] In JP 03,146,068 a calibration system is de-
scribed for an analyzer. The calibration pocket is placed
on a hollow needle for connecting it to the analyzer for
calibration. The employed hollow needle is fixedly mount-
ed.
[0006] With the advent of home testing, the bodily fluid
sampling device and associated disposables have to be
periodically tested to ensure that both are providing ac-
curate test results. Typically, the bodily fluid sampling
device is calibrated by loading a calibration strip into the
device. Inaccurate calibration readings may result when
the user fails to follow the proper testing procedures.
[0007] If the user feels that the disposable test strips
are not providing an accurate reading, then the accuracy
of the disposable test strips can be tested utilizing a con-
trol solution that has a known value. For example, a liquid
control solution may be applied to a test strip which is

then inserted into the meter. In order to utilize a control
solution, the user is therefore required to perform a plu-
rality of steps, any of which can lead to the introduction
of errors in the control solution testing, thereby potentially
leading to erroneous results. Moreover, by not calibrating
the device in the manner in which it is used, problems
associated with the operation of the device, such as con-
tamination, may remain undetected.
[0008] Therefore, there is a need for methods and de-
vices that enable a user to easily and quickly perform a
control test on a bodily fluid sampling device and that
reduces or eliminates any chance of error occurring dur-
ing the control test.

SUMMARY OF THE INVENTION

[0009] The present invention relates to an improved
control solution packet for calibrating a bodily fluid sam-
pling system includes a device and a disposable test strip
in which the control solution packet provides easy and
accurate test results.
[0010] According to one aspect of the present inven-
tion, a calibration system according to claim 1 includes
a container and a membrane that covers at least part of
the container. The membrane is permeable by a piercing
device of a body fluid sampling device. A pressurized
solution is contained within the container for calibrating
the body fluid sampling device.
[0011] According to a further aspect of the present in-
vention, a method according to claim 18 is provided for
calibrating a bodily fluid sampling device that has a pierc-
ing device. A control solution is provided within a perme-
able packet. The bodily fluid sampling device is placed
against the permeable packet, and the packet is pierced
with the piercing device. The solution is pressurized in
the packet prior to placing the sampling device against
the packet. A sample of the control solution is collected
from the packet. A value for the sample of the control
solution is read with the bodily fluid sampling device, and
the piercing device is removed from the packet.
[0012] Other forms, embodiments, objects, features,
advantages, benefits and aspects of the present inven-
tion shall become apparent from the detailed drawings
and description contained herein. ’

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a front elevational view of a pressure-type,
bodily fluid sampling device useful with the present
invention.
FIG. 2 is a partial, cross-sectional view of a sampling
system in the FIG. 1 bodily fluid sampling device.
FIG. 3A is a perspective view of a control solution
packet according to one embodiment of the present
invention.
FIG. 3B is a cross-sectional view of the FIG. 3A con-
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trol solution packet.
FIG. 4 is a cross-sectional view of a control solution
packet according to another embodiment of the
present invention.
FIG. 5 is a cross-sectional view of a control solution
packet according to a further embodiment of the
present invention.
FIG. 6 is a cross-sectional view of a control solution
packet according to an alternative embodiment of
the present invention.
FIG. 7 is a cross-sectional view of a control solution
packet according to another embodiment of the
present invention.
FIG. 8 is a cross-sectional view of a control solution
packet according to a further embodiment of the
present invention.
FIG. 9 is a cross-sectional view of a control solution
packet according to another embodiment of the
present invention.
FIG. 10 is a partial, cross-sectional view of the FIG.
1 bodily fluid sampling device piercing the FIG. 9
control solution packet.
FIG. 15A is a cut-away side view of one apparatus
according to a preferred embodiment of the present
invention.
FIG. 15B is a bottom view of the apparatus of FIG.
15A.
FIG. 15C is a cross-sectional view taken along line
A-A of FIG. 15A illustrating a test strip disposed with-
in the testing device.
FIGS. 16A, 16B and 16C are cut-away side views of
the apparatus of FIG. 15A in positions during use for
obtaining bodily fluid.
FIG. 17 is a cut-away side view of the apparatus of
FIG. 15 shown in use for acquiring a control solution.

DESCRIPTION OF SELECTED EMBODIMENTS

[0014] For the purposes of promoting an understand-
ing of the principles of the invention, reference will now
be made to the embodiments illustrated in the drawings
and specific language will be used to describe the same.
It will nevertheless be understood that no limitation of the
scope of the invention is thereby intended, such altera-
tions and further modifications in the illustrated device,
and such further applications of the principles of the in-
vention as illustrated therein being contemplated as
would normally occur to one skilled in the art to which
the invention relates. One embodiment of the invention
is shown in great detail, although it will be apparent to
those skilled in the art that some of the features which
are not relevant to the invention may not be shown for
the sake of clarity.
[0015] The present invention concerns systems and
techniques for calibrating bodily fluid sampling devices.
In one aspect, the invention concerns a control solution
packet for calibrating "pressure-type" bodily fluid sam-
pling devices, which are designed to receive samples of

bodily fluid under pressure. The control solution packet
has a container that stores a control solution that is pres-
surized. During calibration, a piercing device of a bodily
fluid sampling device pierces the container and a sample
of the control solution is removed for a reading. The con-
trol solution is pre-pressurized in the container.
[0016] The control solution is pressurized so as to con-
trol the amount of control solution delivered to the bodily
fluid sampling device. If too little or too much of the control
solution is delivered, then errors in the calibrated reading
can occur. Further, a parameter of the control solution,
such as viscosity of the solution, can be selected to con-
trol the amount of solution delivered to the device.
[0017] In order to prevent leakage of the control solu-
tion around the piercing device, the control solution pack-
et can further include a permeable membrane that covers
the portion of the container that is pierced by the piercing
device. To further control the amount of control solution
delivered to the bodily fluid sampling device, the control
solution packet can include a porous sponge and/or other
foam material.
[0018] In FIGS. 1 and 2, there is illustrated a pressure-
type bodily fluid sampling (testing) device or meter 20
that can be calibrated with the control solution packet of
the present invention. The bodily fluid sampling device
20 includes a main body 22, a display 24, at least one
button 26, and a calibration chip interface 28. Button 26
is used to operate the bodily fluid sampling device 20.
The device 20 further includes a sampling system 30,
which includes a test area 31. The test area 31 is where
the bodily fluid sample is tested, and the display 24 dis-
plays the results from the test. As will be appreciated,
the test area 31 can include a chemically reactive test
strip, electrical sensors, optical sensors and/or other
types of bodily fluid testing systems that are able to de-
termine the constituents of bodily fluids.
[0019] As shown in FIG. 2, the sampling system 30
includes a piercing device or member 32 surrounded by
a ring-shaped member 34. When a sample is taken, the
ring-shaped member 34 is pressed against the patient’s
skin to create a local pressurized area of bodily fluid under
the skin. The piercing device 32 can be a needle, or a
similar instrument.
[0020] The needle is generally a hollow instrument for
removing material from the body such that the bodily fluid
will flow through a lumen in the needle and to the test
area 31 of the bodily fluid sampling device 20.
[0021] In use, the bodily fluid sampling device 20 is
placed over an appropriate incision site, such as a fore-
arm or finger tip. A force is then applied to press the bodily
fluid sampling device 20 against the skin and the piercing
device 32 is deployed to pierce the skin. FIG. 2 illustrates
the piercing device 32 in the deployed position. The tip
of the piercing device 32 penetrates the patient’s skin,
thereby creating a small incision having a penetration
depth P typically 0.1 to 5 mm deep. By pressing the ring-
shaped member 34 against the patient’s skin, a localized
area of high pressure is created that forces a sample of
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bodily fluid, such as blood and/or interstitial fluid, up
through the piercing device 32 and into the test area 31
of the device 20. The bodily fluid sampling device 20 is
then removed from the incision, and a reading of the fluid
is then obtained.
[0022] Each bodily fluid sampling device 20 will have
its own specific instructions for use and method of ob-
taining a reading. The present invention is designed to
work with many types of bodily fluid sampling devices
20. For example, both U.S. Patent Nos. 6,203,504, is-
sued to Latteral et al. on March 20, 2001, and 6,152,889,
issued to Sopp et al. on November 28, 2001, disclose
other examples of bodily fluid sampling devices 20 that
can be calibrated with the control solution packet of the
present invention. It will be understood that the present
invention is useful with any of the variety of bodily fluid
sampling devices which receive the fluid based on the
pressure of the fluid, such devices being referred to here-
in as pressure type bodily fluid sampling devices.
[0023] Test results obtained from bodily fluid sampling
devices 20 may vary in both accuracy and precision.
Therefore it is necessary to provide a monitoring agent
or "control solution" which determines whether the bodily
fluid sampling device is providing an accurate reading.
Accordingly, it is important to test the sampling device
20 using a control solution which acts in a manner similar
to the bodily fluid that is being tested. The control solution
includes a fluid which will cause the sampling device 20
to display a known value. Therefore, if the sampling de-
vice 20 does not display the predetermined value, then
it can be determined that the sampling device 20 is not
operating properly.
[0024] FIGS. 3A and 3B illustrate a control solution
packet 36 according to one embodiment of the present
invention that is used to calibrate a bodily fluid sampling
device. The control solution packet 36 includes a con-
tainer 38, a control solution or fluid 40 contained within
the container 38, and a membrane 42 that covers and
seals the container 38. As shown, the container 36 has
container walls 44 that form the overall shape of the con-
tainer 36. In the illustrated embodiment, the container
walls 44 include sidewalls 46 and a base portion 48 span-
ning across and connecting one end of the sidewalls 46.
At the other end, opposite the base portion 48, the side-
walls 46 define an opening 50 covered by the membrane
42. In one embodiment, the membrane 42 is sealed to
the sidewalls 46 with glue. However, it should be appre-
ciated that the membrane 42 can be attached to the side-
walls 46 in other manners as would occur to those gen-
erally skilled in the art. As shown in the FIG. 3A-B em-
bodiment, the container 38 has a rectangular, cross-sec-
tional shape. However, it can be appreciated that the
container 38 can have other cross-sectional shapes,
such as an oval shape, so long as the container 38 is
able to hold the control fluid 40. In one embodiment, each
control solution packet 36 is designed for a single or one
time use. In another embodiment, the packet 36 is de-
signed for multiple uses.

[0025] The packet 36 has an overall height H which is
set according to each bodily fluid sampling device 20 so
that the piercing device 32 penetrates only one side of
the control solution packet 36. In particular, depth D of
the container 36, which is the distance from top surface
52 of the membrane 42 to top surface 54 of the of the
base portion 48, is greater than the penetration depth P
(FIG. 2) of the bodily fluid sampling device 20 such that,
even when the membrane 42 deflects due to any pres-
sure exerted by the bodily fluid sampling device 20 during
calibration, the base portion 48 is not penetrated by the
piercing device 32. In one embodiment, the height H of
the container 38, including the membrane 42, is between
about 0.1 mm to about 10 cm. In addition, the height H
of the container 38 will vary according to the penetration
depth P of the bodily fluid sampling device 20 and the
amount of control fluid 40 needed to obtain a sample
sufficient for performing a control test. Furthermore, by
controlling the penetration depth P by the piercing device
32 in the container 38, the control solution packet 36 pre-
vents the bodily fluid sampling device 20 and control fluid
40 from becoming contaminated. In one embodiment,
the container 38 is made of polyvinyl chloride. It should
be appreciated, however, that the container can be made
of other materials including plastic, glass, rubber and/or
a synthetic type material, to name a few.
[0026] The control solution packet 36 according to the
present invention allows pressure-type bodily fluid sam-
pling devices 20 to be calibrated. At some point during
calibration, the control fluid 40 is pressurized within the
control solution packet 36 such that the pressurized con-
trol fluid 40 is forced into the pressure-type bodily fluid
sampling device 20. The control fluid 40 is pressurized
such that the pressure of the control fluid 40 is higher
than the surrounding atmospheric pressure during cali-
bration of the bodily fluid sampling device 20. The control
fluid 40 is pre-pressurized within the control solution
packet 36 during manufacture of the control solution
packet 36.
[0027] The pressure within the control solution packet
36 will vary depending on requirements of the sampling
device 20. The pressure of the control fluid 40 is pressu-
rized high enough so as to fill the test area 31 of the
device 20 with enough control fluid 40, while at the same
time is not over pressurized so as to prevent flooding of
the test area 31 in order to provide an accurate reading.
Accordingly, the control solution packets 36 in one em-
bodiment can have an internal pressure anywhere from
ambient pressure to about 2068.44 kPa (300 pounds per
square inch (psi)). In one embodiment, the internal pres-
sure of the fluid is from above 0 kPa (pounds per square
inch gauge (psig)) to 137,896 kPa (20 psig) and more
preferably from above 0 kPa (psig) to 55.1584 kPa (8
psig).
[0028] In another aspect of the present invention, the
viscosity of the control fluid 40 in the control solution pack-
et 36 is maintained so as to control the amount of control
fluid 40 delivered to the test area 31 during calibration.
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In one form, the control fluid 40 simulates the viscosity
of the bodily fluid being tested. If the viscosity of the con-
trol fluid 40 is too low, the control fluid 40 may flood the
test area 31 with excessive solution, which reduces the
precision of the measurement. Excess control fluid 40
within the bodily fluid sampling device 20 can also spread
to contaminate the rest of the sampling device 40. On
the other hand, if the viscosity is too high, none or too
little of the control fluid 40 may reach the test area 31
and the device 20 would then provide inaccurate results.
For instance, when the test area 31 incorporates a test
strip, the rate of dispersion on the test strip and the vol-
ume of the control fluid 40 delivered to the test strip can
be controlled through the viscosity of the control fluid 40.
The viscosity of the control fluid 40 can further control
the wetting of the test area 31. For example, as the control
fluid 40 becomes more viscous, wetting of the test strip
becomes slower. According to the present invention, the
viscosity of the control fluid 40 is based on the volume
of control fluid 40 that needs to be delivered to the test
area 31, as well as the capacity to effectively wet the test
area 31. In one embodiment, the control fluid 40 has a
viscosity of between about 250 centipoise (cP) and about
25,000 cP. It can be appreciated, however, that the vis-
cosity of the control fluid 40 can vary depending on re-
quirements of the bodily fluid sampling device 20.
[0029] In another embodiment, alginic acid is added
to the control fluid 40 to increase the viscosity of the con-
trol fluid 40. In one form, the control fluid 40 is combined
with up to about 10% alginic acid. In another form, a con-
trol fluid 40 is combined with about 1% to about 5 %
alginic acid. The control fluid 40 can have properties spe-
cifically selected for the bodily fluid sampling device 20.
As should be appreciated, the viscosity of the control fluid
40 can be modified using other techniques as would oc-
cur to those skilled in the art.
[0030] As discussed above, the membrane 42 is made
of a permeable material that can be pierced by the pierc-
ing device 32 of the bodily fluid sampling device 20. In
one aspect, during piercing, the membrane 42 provides
a similar sensation to that of piercing human skin. When
in use, the membrane 42 seals around the piercing device
32 to reduce leakage of the control fluid 40 from around
the piercing device 32. Moreover, the membrane 42 as-
sists in the retention of the shape of the control solution
packet 36. In one embodiment, the membrane 42 is made
from a deformable elastic material, which allows the
membrane 42 to deflect to pressurize the control fluid 40.
In one form, the membrane 42 is made of silicon tape.
However, it should be understood that the membrane 42
can be made from other types of materials that can be
pierced by the piercing device 32. By way of non-limiting
example, the membrane 42 can be made from a foil
and/or rubber, to name a few materials. Thickness T of
the membrane 42 depends on many factors including,
but not limited to, the material used to form the membrane
42, desired control solution pressure, control solution vis-
cosity, and the bodily fluid sampling device type. In one

embodiment, the thickness T of the membrane 42 is be-
tween about 0.0005 mm and about 5 mm.
[0031] A control solution packet 36a according to an-
other example of the present invention is illustrated in
FIG. 4. Like the embodiment illustrated in FIG. 3, the FIG.
4 control solution packet 36a includes container 38, con-
trol fluid 40 located within the container 38, and perme-
able membrane 42 covering and sealing the container
38. In addition, the control solution packet 36a includes
a porous, sponge/foam-like material 56 located within
the container 38. With such a construction, material 56
regulates delivery of the control fluid 40 to the bodily fluid
sampling device 20. The sponge-like material 56 resists
deformation of the membrane 42 during the piercing of
the control solution packet 36a so as to prevent over-
pressurization of the control fluid 40. Moreover, the re-
sistance provided by material 56 prevents excessive de-
formation of the membrane 42 which in turn helps to en-
sure that the piercing device 32 pierces through only one
side of the package 36a. In one embodiment, material
56 includes a synthetic foam material. It should be un-
derstood that material 56 can include other types of re-
silient, porous materials.
[0032] A control solution packet 36b according to a fur-
ther example of the present invention is illustrated in FIG.
5. In the illustrated embodiment, the control solution
packet 36b includes a closed, permeable container 58 in
which the control fluid 40 is contained. In container 58,
the control fluid 40 is stored in a pressurized state. The
container 58 is rigid and/or semi-rigid to resist the force
imparted by the pressurized control fluid 40. As shown,
the closed container 58 has a generally rectangular
cross-sectional shape and includes a membrane wall
portion 60 and an opposite base wall portion 62 connect-
ed together through opposing sidewalls 64. At one side
of package 36b, membrane 42 is secured to the mem-
brane wall portion 60 of the closed container 58. The
closed container 58 is formed from a material that is per-
meable by the piercing device 32. During calibration, the
piercing device 32 of the bodily fluid sampling device 20
pierces through both the membrane 42 and the mem-
brane wall portion 60. The membrane 42 seals around
the piercing device 32 to control leakage of the control
fluid 40 from around the piercing device 32.
[0033] FIG. 6 illustrates a control solution packet 66
according to another example of the present invention.
As shown, the control solution packet 66 has a container
36c in the form of a capsule 68 that defines a cavity 70
in which the control fluid 40 is contained. As mentioned
above, the control fluid 40 is pre-pressurized within the
capsule 68 before calibration. The capsule 68 is designed
to be permeable by the piercing device 32 of the bodily
fluid sample device 20. In one embodiment, the capsule
68 includes a gelatinous casing that surrounds the control
fluid 40. In FIG. 6, the capsule 68 has an elliptical cross-
sectional shape such that the capsule 68 has a generally
semispherical shape. However, it is contemplated that
the capsule 68 can have a different shape than is shown.
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By way of non-limiting example, the capsule 68 can have
a spherical shape, a cylindrical shape, a cubic shape or
a rectangular shape, to name a few.
[0034] As depicted, the capsule 68 has a capsule wall
72 with a thickness T. The thickness T of the capsule
wall 72 depends on many factors including, but not limited
to, the material composition of the capsule 68, the vis-
cosity of the control fluid 40, the bodily fluid sampling
device 20 and the pressure of the control fluid 40 within
the capsule 68. In one form, the thickness T of the capsule
wall is less than the penetration depth P of the piercing
device 32 so as to allow the piercing device 32 to pene-
trate into the cavity 70 of the capsule 68. In one embod-
iment, the capsule 68 has a thickness of about 0.1 mm
to about 10 mm. As should be appreciated, the capsule
68 is designed to be pierced by the piercing device 32 at
different locations along the capsule wall 72. To reduce
the risk that the piercing device 32 will penetrate the cap-
sule wall 72 at two places, the capsule 68 has a minimum
height H1 and minimum depth D1 that are sized to pre-
vent double penetration of the capsule wall 72. In the
illustrated embodiment, the minimum depth D1 of the
capsule wall 72 is greater than the penetration depth P
of the piercing device 32.
[0035] In another embodiment illustrated in FIG. 7, the
capsule 68 of control solution packet 66a is covered by
membrane 42a. The membrane 42a provides added
structural support to the control solution packet 66a, and
also regulates the delivery of the control fluid 40 by seal-
ing around the piercing device 32 as the control solution
packet 66a is pierced. Moreover, the membrane 42a re-
duces leakage of control fluid 40 from around the piercing
device 32. During calibration, if the compressive force
exerted by the bodily fluid sampling device 20 excessive-
ly deforms the capsule 68, double penetration of the cap-
sule wall 72 or over pressurization of the control fluid 40
can occur. The structural support provided by the mem-
brane 42a helps to resist excessive deformation of the
control solution packet 66a, and thus reduces the risk of
double penetration of the capsule wall 72 or over pres-
surization.
[0036] As shown in FIG. 8, a control solution packet
66b according to a further example has a porous, sponge-
like material 56 along with the control fluid 40 encapsu-
lated within the capsule 68. The sponge/foam material
56 helps to support the overall shape of the capsule 68.
Furthermore, the combination of material 56 and the con-
trol fluid 40 provide resistance to deformation of the cap-
sule 68 during the piercing of the control solution packet
66b. Due to the porous nature of material 56, delivery of
the control fluid 40 to the bodily fluid sampling device 20
is able to be regulated. The sponge/foam material 56
controls the depth of the penetration of the piercing de-
vice 32 and prevents the contamination of the bodily fluid
sampling device 20 as well as eliminating contamination
from the surrounding capsule walls 72. The structural
support of the capsule 68 provided by material 56 pre-
vents the piercing device 32 from penetrating entirely

through the control solution packet 66b.
[0037] FIG. 9 illustrates a control solution packet 66c
according to another example of the present invention.
As shown, packet 66c includes capsule 68 containing
both the control fluid 40 and the sponge/foam material
56. The capsule 68 is covered by membrane 42a. To-
gether the membrane 42a and the sponge/foam material
56 provide structural support to the control solution pack-
et 66c in order to resist over-penetration by the piercing
device 32. In addition, the porous sponge/foam material
56 regulates delivery of the control fluid 40 to the bodily
fluid sampling device 20. The control fluid 40 is pre-pres-
surized and has a viscosity that controls the amount of
the control fluid 40 delivered to the bodily fluid sampling
device 20.
[0038] A technique for calibrating the bodily fluid sam-
pling device with a control solution packet according to
the present invention will now be described with refer-
ence to FIG. 10. For explanation purposes, the FIG. 9
control solution packet 66c has been illustrated in FIG.
10. It should be understood that this technique can be
applied to the other types of control solution packets ac-
cording to the present invention. As shown in FIG. 10,
control solution packet 66c rests on a support surface
74. The bodily fluid sampling device 20 is placed in con-
tact with the control solution packet 66c. The operator
presses the bodily fluid sampling device 20 against the
control solution packet 66c in order to compress the pack-
et 66c and pressurize the control fluid 40 in the packet
66c. As discussed above the control solution packet 66c
is pre-pressurized such that only slight to no pressure
needs to be applied. Even when pre-pressurized, the
control solution packet 66c can be further pressurized by
compressing the packet 66c between the bodily fluid
sampling device 20 and the support surface 74. The
piercing device is then deployed so as to pierce through
the membrane 42a and the capsule 68.
[0039] As shown in FIG. 10, both the sponge-foam ma-
terial 56 and the membrane 42a resist the compressive
force of the bodily fluid sampling device 20 so as to pre-
vent over-deformation of the control solution packet 66c,
which can lead to over-pressurization of the control fluid
40 and/or double penetration of the control solution pack-
et 66c. The membrane 42a seals around the piercing
device 32 in order to prevent leakage of the control fluid
40.
[0040] The pressure inside the control solution packet
66c forces the control fluid 40 up the piercing device 32
and into the test area 31 of the bodily fluid sampling de-
vice 20. The viscosity as well as the pressure of the con-
trol fluid 40 ensures that the required amount of the con-
trol fluid 40 is delivered to the test area 31 of the bodily
fluid sampling device 20. The bodily fluid sampling device
20 takes a reading of the sampled control fluid 40 in the
test area 31. The reading is displayed on the display de-
vice 24 of the bodily fluid sampling device 20. The dis-
played reading can be used to determine whether the
bodily fluid sampling device 20 is properly calibrated. In
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one example, the piercing device 32 is removed from the
control solution packet 66c before the reading is taken.
In another embodiment, the reading is taken while the
piercing device 32 is inserted inside the control solution
packet 66c.
[0041] It is apparent from the foregoing description that
the present invention provides a unique system for the
delivery of a control solution to a sampling device for
bodily fluids, particularly to an integrated sampling de-
vice. In contrast to the prior art, the present invention
provides a system by which the control solution is pre-
sented to and acquired by the sampling device in the
same manner in which the device would obtain the bodily
fluid. The user of the sampling device therefore does not
have to use an alternative technique, but rather can op-
erate the device in the customary manner for sampling
the bodily fluid.
[0042] Regarding the embodiments of FIGS. 1-10, the
present invention provides a packet that provides the
control solution to a sampling device which customarily
acquires the bodily fluid through a hollow needle. In the
normal operation of the sampling device used in this em-
bodiment, the bodily fluid is acquired by inserting a hollow
needle into the skin and allowing the fluid to pass up
through the needle based on a pressure differential. The
user similarly acquires the control solution in the same
manner, by inserting the needle into the control solution
packet and allowing the control solution to pass up
through the needle based on a pressure differential.
Thus, the user does not use a different technique for ac-
quiring the bodily fluid or for acquiring the control solution.
[0043] In an alternative example illustrated in FIGS.
15A, 15B and 15C, the control solution packet is shown
in use with another integrated sampling device which in-
cludes the lancing of the packet to obtain the control so-
lution. The sampling device 200 in this exampleunit com-
prises a body 205 having associated features to facilitate
the use of the unit. Body 205 is a capillary member having
an internal diameter sized to draw and retain fluid from
a contacted source using capillary action. Body 205 in-
cludes internal structure for supporting the lancet 220
and for moving the lancet longitudinally between a first,
retracted position and a second, extended position. The
unit 200 also includes means relating to the testing of the
bodily fluid or control solution as described hereafter.
[0044] Referring to FIG. 15A in detail, there is shown
a basic, integrated sampling unit 200 for testing bodily
fluids. Device 200 comprises a main body 205, lancet
220 with distal point 235, biasing device 250, and lancet
carrier or hub 210. Annular space or void 230 is defined
within body 205 and disposed between the lancet 220
and the internal wall of main body 205. This space is
generally referred to herein as an "annular" space, al-
though it will be appreciated that the shape of the space
will vary depending on the shapes of the lancet and cap-
illary member and the position of the lancet within the
capillary member.
[0045] For purposes herein, the term annular space

includes generally the space between the capillary mem-
ber and the contained lancet, including the variety of
physical shapes that the space between the lancet and
the capillary member may assume, depending at least
in part on the noted possible variations. In certain em-
bodiments, the annular space 230 between lancet 220
and main body 205 is between 10 and 500 Pm, and is
preferably between 20 and 200 Pm to obtain optimal cap-
illary fill time with blood.
[0046] Referring now to FIG. 15B there is shown a bot-
tom view of device 200. FIG 15B illustrates annular space
230 disposed between lancet 220 and main body 205.
In use, the annular space 230 performs a capillary func-
tion in that bodily fluid is drawn up through apparatus 200
within annular space 230, with displaced air escaping
from the unit through the opposing end of body 205. The
body 205 and lancet or lancing element 220 are sized
and arranged to provide the desired flow of bodily fluid
through capillary action. This will depend to some extent
on the subject bodily fluid, as well as on other parameters.
[0047] In addition, the flow of fluid may be enhanced
by forming the lancing member and/or the interior surface
of the capillary member from a material which is hy-
drophilic, which has been treated to be hydrophilic, or
which has been coated with a hydrophilic material such
as a surfactant or hydrophilic polymers. The surfaces can
also be treated using polyamides, oxidation (e.g. corona/
plasma treatment); plasma chemical vapor deposition;
vacuum vapor deposition of metals, metaloxides or non-
metaloxides; or deposition of an element which oxidizes
with water. The annular space is therefore sized to pro-
vide the desired flow by capillary action with the various
influences being taken into account.
[0048] The lancing element or lancet 220 is received
and longitudinally movable within the capillary space 230
of unit 200 between a first, retracted position, and a sec-
ond, extended position. Means are provided for resiliently
extending and retracting the lancet in order to make a
desired incision and to then withdraw the lancet back into
a shielded position. Various means for extending a lancet
relative to a housing are known in the art, and are useful
in combination with the present invention. These devices,
for example, typically include lancets held by carriers that
are spring loaded for movement relative to the surround-
ing housing. Alternatively, a spring-loaded hammer may
be use to impact the lancet carrier in order to drive it in
the direction to lance the skin. Examples of such mech-
anisms are contained in the following US Patents:
5,951,492; 5,857,983 and 5,964,718.
[0049] These devices typically extend the lancet to a
defined extent, such as by moving the lancet to a stop.
Such devices frequently are produced with a predefined
limit of travel for the lancet, thereby defining a penetration
for the lancet into the skin. Alternatively, devices are well
known which permit the user to adjust the penetration
depth, such as by turning a wheel or other mechanism,
with such adjustable devices frequently including a dial
or other display which indicates the selected depth.
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These types of mechanisms are useful in combination
with the present invention.
[0050] Various means may similarly be employed for
retracting the lancet after it has made the incision, and
many such mechanisms are known in the art, including
the references previously cited and incorporated herein.
One example of a retraction means is spring 250 (FIG.
15A) surrounding lancet 220 and disposed between
bearing surfaces or retainers 207 associated with body
205 and bearing surfaces or retainers 222 associated
with lancet 220. Preferably bearing surfaces 207 and 222
are fingers, tabs, flanges, rings, or similar structures
which provide sufficient bearing surfaces to retain spring
250 in place without materially impeding capillary fluid
flow.
[0051] The resilient means is mounted to provide rel-
ative movement to retract the lancet into the main body
after making the incision. Preferably the resilient means,
such as spring 250, is made from a biocompatible mate-
rial, such as metal, plastic, elastic or a similar material
known in the art, which does not react with the sample
or interfere with the testing procedure. The resilient
means may allow multiple uses if the unit is to be reused,
or may be a disposable or one-use mechanism used with
disposable or one-use embodiments of the unit.
[0052] The resilient means may be placed in various
locations without affecting the operation of the unit. For
example, the spring may be placed in the lower portion
of the main body (FIG. 15A), in the upper portion of the
main body, externally of the main body between the body
and the lancet carrier or externally in an external structure
holding the unit. In further alternate embodiments, the
resilient means can be arranged to provide expansion or
contraction force to move the lancet to its retracted po-
sition. Thus, the means for retracting the lancet may, for
example, push or pull the lancet to the retracted position.
[0053] Referring now to FIG. 15C there is shown a
cross-sectional view of apparatus 100 taken about line
A-A of FIG. 15A. Apparatus 200 further includes a testing
element, such as reagent test strip 190 and test strip
holder 240. Test strip holder 240 is an opening or slot in
the wall of body 205 allowing test strip 190 to be inserted
into apparatus 200 and received within annular space
230 such that test strip 190 is disposed radially around
lancet 220. Test strip 190 can be held in place during the
lancet’s movement as shown, or it can move longitudi-
nally with lancet 220 during the lancet’s extension and
retraction, as shown in later embodiments. Either way,
the capillary action of unit 200 draws the body fluid into
annular space 230 so that the fluid contacts the test strip.
[0054] Illustrated in use for acquiring a bodily fluid in
FIGS. 16A, 16B and 16C, the distal end of apparatus 200
is placed over an appropriate incision site, such as a fore-
arm or fingertip such that the distal end abuts the skin
surface. This provides a position control to enable appli-
cation of a predetermined (chosen) pricking depth. In the
retracted position, the distal tip 235 of the lancing element
is fully received within the unit 200, preventing accidental

contact with the tip. A downward force D (FIG. 16B) is
then applied to lancet carrier 210, displacing lancet 220
from the static, protected position shown in FIG. 16A, to
an extended position, shown in FIG. 16B. In the extended
position, tip 235 of lancet 220 penetrates the skin tissue
thereby creating a small incision, typically 0.5 to 1.2 mm
deep. The incision depth will typically be pre-set at a de-
sired level, or may be controlled by a selectable depth
adjustment mechanism included on the unit.
[0055] The force D is then released from lancet carrier
210, and spring 250 biases lancet 220 into the retracted
and protected position as shown in FIG. 16C. After re-
traction, apparatus 200 remains over the newly formed
incision, preferably without movement, as shown in FIG.
16C, and bodily fluid F is drawn into annular space 230
of device 200 by capillary action. The capillary action is
made more efficient since the capillary member is imme-
diately in place and aligned with the incision, minimizing
the concerns of movement or a gap between the tissue
and the capillary member. A sufficient volume of bodily
fluid F is drawn into annular space 230 so that it may be
collected, tested and/or analyzed, for example by contact
with test strip 190.
[0056] Testing of the fluid sample can be accomplished
using standard optical or electro-chemical methods. The
collected fluid can be analyzed using the full range of
available procedures and equipment, including conven-
tional test strip chemistries. For example, in one embod-
iment, after bodily fluid F contacts a micro-porous test
strip 190, test strip 190 may be optically read in place or
after removal to determine, for example, the blood glu-
cose level. An optical reading of the test strip typically
compares the color of the reaction of the test strip to a
control chart. Alternately, test strip 190 may be removed
from apparatus 200 and connected to or placed in a
chemical or electronic testing apparatus. In a further al-
ternate embodiment, unit 200 includes an optically-read-
able, reactive coating placed on the surface of lancet 220
or the interior circumference of body 250. Testing of bod-
ily fluid F can be accomplished by the optical reading of
the result of the reaction of the coating to the body fluid.
[0057] As shown in FIG. 17, the present invention pro-
vides an alternative form of control solution packet which
again is useful with the sampling device in the same man-
ner that the device functions to obtain the bodily fluid.
The packet 310 comprises a body 320 and a thin mem-
brane 322 extending over and sealed thereto. The control
solution 324 is received within the container formed by
the body 320 and membrane 322. A foam-like pad or
other material 326 is optionally placed in the container.
The sampling device is used with the control solution
packet 310 in the same manner as described with respect
to the sampling of bodily fluids. The sampling device is
positioned against the membrane 322 and the piercing
member is operated to pierce the membrane, thereby
providing an opening 328 through which the control so-
lution passes. As the control solution pools on top of the
membrane, it is received by the capillary passageway
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230 and moves up to the test strip 190 for analysis.
[0058] As for the previous examples, the control solu-
tion in the packet 310 is under pressure. Although the
sampling device is shown as being relatively large in the
drawings for clarity, the size of the capillary passageway
in this embodiment is such that a sufficient amount of
control solution is readily formed on top of the membrane.
Sampling devices used for receiving bodily fluids fre-
quently operate with very small amounts of fluid, and a
sufficient amount of control solution is easily provided by
the control solution packets of the present invention.
[0059] It is therefore an aspect of the present invention
to provide a control solution packet that simulates the
manner in which a sampling device acquires bodily fluid.
The packet includes the control solution within a contain-
er, which corresponds to the bodily fluid contained within
the body, such as the finger, earlobe, forearm, or the like.
The packet further includes a surface portion which sim-
ulates the skin. The sampling device acquires the control
solution from adjacent the surface portion, in the same
manner that the sampling device acquires the bodily fluid
from adjacent the skin. In one approach, the sampling
device inserts a hollow needle through the skin or the
surface portion to acquire the bodily fluid or control so-
lution, respectively. In another embodiment, the sam-
pling device lances the skin or surface portion and col-
lects the resulting pool of bodily fluid or control solution,
respectively. In a third approach, the control solution
packet utilizes a foam pad that simulates the lanced skin,
and which provides the pool of control solution upon
pressing of the sampling device against the pad.
[0060] It will be seen that the various embodiments of
the present invention provide a system for conveniently
delivering a control solution to a sampling device for bod-
ily fluids. The invention is particularly well suited to inte-
grated sampling devices, such as integrated measure-
ment devices, which comprise the functions of piercing
the skin, transferring the bodily fluid from the skin to a
test element, and generating a test result for a constituent
or property of the bodily fluid. The present invention
presents a control solution in a container that is brought
into contact with the sampling device, which in a similar
fashion produces a sample of control solution, acquires
and transfers the control solution to the test element, and
generates a test result for the control solution.
[0061] The present invention is distinguished from the
prior art and provides several advantages. The control
solution is not handled by the user in the manner of ap-
plying the solution to a test strip or other device which is
then inserted into the test device. The test device instead
handles the control solution. In addition, the present in-
vention is advantageous in confining the control solution
in a manner that inhibits spilling, splashing or contami-
nation of the control solution, which can occur in prior art
approaches.

Claims

1. A calibration system comprising a control solution
packet (36, 36 a, 36 b, 66, 66 a, 66 b, 66 c) and a
pressure-type bodily fluid sampling device (20) hav-
ing needle as a piercing member (32);
said control solution packet comprising
a container (38, 58, 36 c);
a membrane covering at least a part of the container,
the membrane being permeable by the piercing
member actuated by the bodily fluid sampling device;
a control solution (40) sealed within the container,
the control solution being adapted to calibrate the
bodily fluid sampling device; the control solution be-
ing pre-pressurized higher than the surrounding at-
mospheric pressure to allow the control solution to
pass up through the needle pased on the pressure
differential into the bodily fluid sampling device when
the device pierces the container.

2. The calibration system of claim 1, wherein the inter-
nal pressure of the control solution is from above 0
kPa (0 psig) to 55, 1584 kPa (8 psig) higher than the
surrounding atmospheric pressure.

3. The calibration system of claim 1, wherein the con-
tainer includes a capsule (68) permeable by the
piercing member (32) of the bodily fluid sampling de-
vice (20).

4. The calibration system of claim 3, wherein the con-
tainer further includes a membrane (42, 42 a) pro-
vided around the capsule (68) to seal around the
piercing member (32) during piercing by the piercing
member (32).

5. The calibration system of claim 3, further comprising
a porous material (56) contained in the capsule (68)
for controlling penetration depth of the piercing mem-
ber (32).

6. The calibration system of claim 1, wherein the portion
of the container that is permeable by the piercing
member (32) includes a membrane (42, 42 a) to pre-
vent leakage of the control solution (40) around the
piercing member (32).

7. The calibration system of claim 6, wherein the mem-
brane (42, 42 a) has a thickness of about 0.0005 mm
to about 10 mm.

8. The calibration system of claim 6, further comprising
a sponge-foam (56) material provided within the con-
tainer to regulate delivery of the control solution (40)
to the bodily fluid sampling device (20).

9. The calibration system of claim 1, wherein:
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the container defines an opening; and
the portion of the container that is permeable by
the piercing member (32) includes a membrane
(42, 42 a) covering and sealing the opening.

10. The calibration system of claim 1, wherein the control
solution (40) has a viscosity to limit delivery of excess
amounts of the control solution (40) to the bodily fluid
sampling device (20).

11. The calibration system of claim 10, wherein the vis-
cosity of the control solution (40) is between about
250 centipoise and about 25,000 centipoise.

12. The calibration system of claim 10, wherein the con-
trol solution (40) includes up to about 10% alginic
acid to increase the viscosity of the control solution
(40).

13. The calibration system of claim 1, wherein the control
solution packet (36, 36 a, 36 b, 66, 66 a, 66 b, 66 c)
has a cavity wall with a height of about 0.1 mm to
about 10 cm to ensure single sided penetration of
the control solution packet (36, 36 a, 36 b, 66, 66 a,
66 b, 66 c) by the piercing member (32).

14. The calibration system of claim 1, further comprising
a sponge-like material contained within the contain-
er.

15. The calibration system of claim 1, further comprising
the bodily sampling device having the piercing de-
vice.

16. The calibration system of claim 1, wherein:

the bodily sampling device has a test area (31)
in which a property of the fluid is determined; and
the fluid has a viscosity to minimize flooding of
the test area (31) with the fluid.

17. The calibration system of claim 1, wherein:

the piercing device has a maximum penetration
depth; and
the container has a depth greater than the pen-
etration depth of the piercing device.

18. A method of calibrating a bodily fluid sampling device
having a needle as a piercing device, comprising:

providing a pre-pressurized control solution
such that the pressure is higher than the sur-
rounding atmospheric pressure (40) within a
permeable packet (36, 36 a, 36 b, 66, 66 a, 66
b, 66 c);
placing the bodily fluid sampling device against
the permeable packet (36, 36 a, 36 b, 66, 66 a,

66 b, 66 c);
piercing the packet with the piercing device ac-
tuated by the bodily fluid sampling device; allow-
ing the control solution to pass up through the
needle based on the pressure differential col-
lecting in the bodily fluid sampling device (20) a
sample of the control solution (40) from the pack-
et;
reading a value for the sample of the control so-
lution (40) with the bodily fluid sampling device
(20); and
removing the piercing device from the packet
(36, 36 a, 36 b, 66, 66 a, 66 b, 66 c)

19. The method of claim 18, wherein the internal pres-
sure of the control solution is from above 0 kPa (0
psig) to 55, 1584 kPa (8 psig) higher than the sur-
rounding atmospheric pressure.

Patentansprüche

1. Kalibriersystem, das eine Kontrolllösungspackung
(36, 36a, 36b, 66, 66a, 66b, 66c) und eine Druckvor-
richtung (20) zur Probennahme von Körperflüssig-
keiten umfasst, welche eine Nadel als Durchste-
chelement (32) hat;
wobei die Kontrolllösungspackung Folgendes um-
fasst:

einen Behälter (38, 58, 36c);
eine Membran, die zumindest einen Teil des Be-
hälters abdeckt, wobei die Membran vom
Durchstechelement durchstochen werden
kann, welches durch die Vorrichtung zur Pro-
bennahme von Körperflüssigkeiten betätigt ist;
eine Kontrolllösung (40), die im Behälter ver-
schlossen ist, wobei die Kontrolllösung dafür
ausgelegt ist, die Vorrichtung zur Probennahme
von Körperflüssigkeiten zu kalibrieren; wobei
die Kontrolllösung unter höherem Druck als der
Umgebungsluftdruck vorgespannt ist, damit die
Kontrolllösung auf Grund des Druckunter-
schieds nach oben durch die Nadel in die Vor-
richtung zur Probennahme von Körperflüssig-
keiten strömen kann, wenn die Vorrichtung den
Behälter durchsticht.

2. Kalibriersystem nach Anspruch 1, wobei der Innen-
druck der Kontrolllösung von mehr als 0 kPa (0 psig)
bis 55,1584 kPa (8 psig) größer als der Umgebungs-
luftdruck ist.

3. Kalibriersystem nach Anspruch 1, wobei der Behäl-
ter eine Kapsel (68) umfasst, die durch das Durch-
stechelement (32) der Vorrichtung (20) zur Proben-
nahme von Körperflüssigkeiten durchstochen wer-
den kann.
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4. Kalibriersystem nach Anspruch 3, wobei der Behäl-
ter ferner eine Membran (42, 42a) umfasst, die um
die Kapsel (68) herum vorgesehen ist, um für eine
Abdichtung um das Durchstechelement (32) wäh-
rend des Durchstechens durch das Durchstechele-
ment (32) zu sorgen.

5. Kalibriersystem nach Anspruch 3, das ferner ein po-
röses Material (56) umfasst, welches in der Kapsel
(68) zum Steuern der Eindringtiefe des Durchste-
chelementes (32) enthalten ist.

6. Kalibriersystem nach Anspruch 1, wobei der Teil des
Behälters, der vom Durchstechelement (32) durch-
stochen werden kann, eine Membran (42, 42a) um-
fasst, um ein Auslaufen der Kontrolllösung (40) um
das Durchstechelement (32) herum zu verhüten.

7. Kalibriersystem nach Anspruch 6, wobei die Mem-
bran (42, 42a) eine Dicke von etwa 0,0005 mm bis
etwa 10 mm hat.

8. Kalibriersystem nach Anspruch 6, das ferner ein
Schwammschaum- (56) Material umfasst, welches
innerhalb des Behälters vorgesehen ist, um die Zu-
fuhr der Kontrolllösung (40) zur Vorrichtung (20) zur
Probennahme von Körperflüssigkeiten zu regulie-
ren.

9. Kalibriersystem nach Anspruch 1, wobei:

der Behälter eine Öffnung definiert; und
der Teil des Behälters, der vom Durchstechele-
ment (32) durchstochen werden kann, eine
Membran (42, 42a) umfasst, die die Öffnung ab-
deckt und abdichtet.

10. Kalibriersystem nach Anspruch 1, wobei die Kon-
trolllösung (40) eine Viskosität hat, um die Zufuhr
von überschüssigen Mengen der Kontrolllösung (40)
zur Vorrichtung (20) zur Probennahme von Körper-
flüssigkeiten zu begrenzen.

11. Kalibriersystem nach Anspruch 10, wobei die Visko-
sität der Kontrolllösung (40) zwischen etwa 250 Cen-
tipoise und etwa 25.000 Centipoise liegt.

12. Kalibriersystem nach Anspruch 10, wobei die Kon-
trolllösung (40) bis zu etwa 10 % Alginsäure umfasst,
um die Viskosität der Kontrolllösung (40) zu erhöhen.

13. Kalibriersystem nach Anspruch 1, wobei die Kon-
trolllösungspackung (36, 36a, 36b, 66, 66a, 66b,
66c) eine Hohlwand mit einer Höhe von etwa 0,1 mm
bis etwa 10 cm hat, um das einseitige Eindringen
des Durchstechelementes (32) in die Kontrolllö-
sungspackung (36, 36a, 36b, 66, 66a, 66b, 66c) si-
cherzustellen.

14. Kalibriersystem nach Anspruch 1, das ferner ein
schwammartiges Material umfasst, welches im Be-
hälter enthalten ist.

15. Kalibriersystem nach Anspruch 1, das ferner die Vor-
richtung zur Probennahme von Körperflüssigkeiten
umfasst, welche die Durchstechvorrichtung auf-
weist.

16. Kalibriersystem nach Anspruch 1, wobei:

die Vorrichtung zur Probennahme von Körper-
flüssigkeiten eine Testfläche (31) hat, in der eine
Eigenschaft der Flüssigkeit bestimmt ist; und
die Flüssigkeit eine Viskosität hat, um das Über-
schwemmen der Testfläche (31) mit der Flüs-
sigkeit zu minimieren.

17. Kalibriersystem nach Anspruch 1, wobei:

die Durchstechvorrichtung eine maximale Ein-
dringtiefe hat; und
der Behälter eine Tiefe hat, die größer als die
Eindringtiefe der Durchstechvorrichtung ist.

18. Verfahren zum Kalibrieren einer Vorrichtung zur Pro-
bennahme von Körperflüssigkeiten, die eine Nadel
als Durchstechvorrichtung hat, umfassend:

Bereitstellen einer vorgespannten Kontrolllö-
sung derart, dass der Druck größer als der Um-
gebungsluftdruck (40) innerhalb einer durch-
stechbaren Pakkung (36, 36a, 36b, 66, 66a,
66b, 66c) ist;
Platzieren der Vorrichtung zur Probennahme
von Körperflüssigkeiten an der durchstechba-
ren Packung (36, 36a, 36b, 66, 66a, 66b, 66c);
Durchstechen des Paketes mit der Durchstech-
vorrichtung, die durch die Vorrichtung zur Pro-
bennahme von Körperflüssigkeiten betätigt ist;
Strömenlassen der Kontrolllösung nach oben
durch die Nadel auf Grund des Druckunter-
schieds;
Aufnehmen einer Probe der Kontrolllösung (40)
aus der Packung in die Vorrichtung (20) zur Pro-
bennahme von Körperflüssigkeiten;
Ablesen eines Wertes für die Probe der Kontroll-
lösung (40) mit der Vorrichtung (20) zur Proben-
nahme von Körperflüssigkeiten; und
Entfernen der Durchstechvorrichtung aus der
Packung (36, 36a, 36b, 66, 66a, 66b, 66c).

19. Verfahren nach Anspruch 18, wobei der Innendruck
der Kontrolllösung um mehr als 0 kPa (0 psig) bis
55,1584 kPa (8 psig) größer als der Umgebungsluft-
druck ist.
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Revendications

1. Système d’étalonnage comprenant un paquet de so-
lutions de contrôle (36, 36 a, 36 b, 66, 66 a, 66 b, 66
c) et un dispositif de prélèvement d’échantillon de
fluide corporel (20) de type à pression ayant une
aiguille comme un élément de perçage (32) ;
le paquet de solutions de contrôle comprenant
un récipient (38, 58, 36 c) ;
une membrane recouvrant au moins une partie du
récipient, la membrane étant perméable par l’élé-
ment de perçage actionné par le dispositif de prélè-
vement d’échantillon de fluide corporel ;
une solution de contrôle (40) scellée à l’intérieur du
récipient, la solution de contrôle étant adaptée à éta-
lonner le dispositif de prélèvement d’échantillon de
fluide corporel ; la solution de contrôle étant pré-
pressurisée à une valeur supérieure à la pression
atmosphérique environnante pour permettre que la
solution de contrôle passe à travers l’aiguille sur la
base du différentiel de pression à l’intérieur du dis-
positif de prélèvement d’échantillon de fluide corpo-
rel lorsque le dispositif perce le récipient.

2. Système d’étalonnage selon la revendication 1,
dans lequel la pression interne de la solution de con-
trôle est de plus de 0 kPa (0 psig) à 55,1584 kPa (8
psig) supérieure à la pression atmosphérique envi-
ronnante.

3. Système d’étalonnage selon la revendication 1,
dans lequel le récipient inclut une capsule (68) per-
méable par l’élément de perçage (32) du dispositif
de prélèvement d’échantillon de fluide corporel (20).

4. Système d’étalonnage selon la revendication 3,
dans lequel le récipient inclut en outre une membra-
ne (42, 42 a) prévue autour de la capsule (68) pour
assurer l’étanchéité autour de l’élément de perçage
(32) pendant le perçage par l’élément de perçage
(32).

5. Système d’étalonnage selon la revendication 3,
comprenant en outre un matériau poreux (56) con-
tenu dans la capsule (68) pour contrôler la profon-
deur de pénétration de l’élément de perçage (32).

6. Système d’étalonnage selon la revendication 1,
dans lequel la partie du récipient qui est perméable
par l’élément de perçage (32) inclut une membrane
(42, 42 a) pour prévenir une fuite de la solution de
contrôle (40) autour de l’élément de perçage (32).

7. Système d’étalonnage selon la revendication 6,
dans lequel la membrane (42, 42 a) a une épaisseur
d’environ 0,0005 mm à environ 10 mm.

8. Système d’étalonnage selon la revendication 6,

comprenant en outre un matériau de mousse spon-
gieuse (56) prévu à l’intérieur du récipient pour ré-
guler la délivrance de la solution de contrôle (40)
dans le dispositif de prélèvement d’échantillon de
fluide corporel (20).

9. Système d’étalonnage selon la revendication 1,
dans lequel :

le récipient définit une ouverture ; et
la partie du récipient qui est perméable par l’élé-
ment de perçage (32) inclut une membrane (42,
42 a) recouvrant et scellant l’ouverture.

10. Système d’étalonnage selon la revendication 1,
dans lequel la solution de contrôle (40) a une visco-
sité pour limiter une délivrance de quantités en excès
de la solution de contrôle (40) dans le dispositif de
prélèvement d’échantillon de fluide corporel (20).

11. Système d’étalonnage selon la revendication 10,
dans lequel la viscosité de la solution de contrôle
(40) est entre environ 250 centipoises et environ 25
000 centipoises.

12. Système d’étalonnage selon la revendication 10,
dans lequel la solution de contrôle (40) inclut jusqu’à
environ 10% d’acide alginique pour augmenter la vis-
cosité de la solution de contrôle (40).

13. Système d’étalonnage selon la revendication 1,
dans lequel le paquet de solutions de contrôle (36,
36 a, 36 b, 66, 66 a, 66 b, 66 c) a une paroi de cavité
avec une hauteur d’environ 0,1 mm à environ 10 cm
pour garantir une pénétration d’un seul côté du pa-
quet de solutions de contrôle (36, 36 a, 36 b, 66, 66
a, 66 b, 66 c) par l’élément de perçage (32).

14. Système d’étalonnage selon la revendication 1,
comprenant en outre un matériau de type spongieux
contenu à l’intérieur du récipient.

15. Système d’étalonnage selon la revendication 1,
comprenant en outre le dispositif de prélèvement
d’échantillon de fluide corporel ayant le dispositif de
perçage.

16. Système d’étalonnage selon la revendication 1,
dans lequel :

le dispositif de prélèvement d’échantillon de flui-
de corporel a une zone de test (31) dans laquelle
une propriété du fluide est déterminée ; et
le fluide a une viscosité pour minimiser une inon-
dation de la zone de test (31) avec le fluide.

17. Système d’étalonnage selon la revendication 1,
dans lequel :
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le dispositif de perçage a une profondeur de pé-
nétration maximum ; et
le récipient a une profondeur plus grande que
la profondeur de pénétration du dispositif de per-
çage.

18. Procédé d’étalonnage d’un dispositif de prélèvement
d’échantillon de fluide corporel ayant une aiguille
comme un dispositif de perçage, comprenant :

la prévision d’une solution de contrôle pré-pres-
surisée de telle manière que la pression est su-
périeure à la pression atmosphérique environ-
nante (40) à l’intérieur d’un paquet perméable
(36, 36 a, 36 b, 66, 66 a, 66 b, 66 c);
la mise en place du dispositif de prélèvement
d’échantillon de fluide corporel contre le paquet
perméable (36, 36 a, 36 b, 66, 66 a, 66 b, 66 c);
le perçage du paquet avec le dispositif de per-
çage actionné par le dispositif de prélèvement
d’échantillon de fluide corporel ;
le passage de la solution de contrôle à travers
l’aiguille sur la base du différentiel de pression ;
la collecte dans le dispositif de prélèvement
d’échantillon de fluide corporel (20) d’un échan-
tillon de la solution de contrôle (40) provenant
du paquet ;
la lecture d’une valeur pour l’échantillon de la
solution de contrôle (40) avec le dispositif de
prélèvement d’échantillon de fluide corporel
(20) ; et
l’enlèvement du dispositif de perçage du paquet
(36, 36 a, 36 b, 66, 66 a, 66 b, 66 c).

19. Procédé selon la revendication 18, dans lequel la
pression interne de la solution de contrôle est de
plus de 0 kPa (0 psig) à 55,1584 kPa (8 psig) supé-
rieure à la pression atmosphérique environnante.
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