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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to a
transdermal test sensor assembly. More particularly, the
invention relates to a transdermal test sensor assembly
adapted to assist in determining a concentration of at
least one analyte, where the test sensor assembly has
hydrating features.

BACKGROUND OF THE INVENTION

[0002] The quantitative determination of analytes in
body fluids is of great importance in the diagnoses and
maintenance of certain physiological abnormalities. For
example, lactate, cholesterol, and bilirubin should be
monitored in certain individuals. In particular, determin-
ing glucose in body fluids is important to diabetic individ-
uals who must frequently check the glucose level in their
body fluids to regulate the glucose intake in their diets.
The results of such tests may be used to determine what,
if any, insulin or other medication needs to be adminis-
tered. In one type of testing system, test sensors are
used to test a fluid such as a sample of blood.
[0003] According to some existing techniques, a lancet
may be used to pierce a user’s skin to draw fluid (e.g.,
blood) from the user. This fluid is then used with an in-
strument or meter to determine an analyte (e.g., glucose)
concentration. Piercing a user’s skin each time an analyte
concentration reading is desired is an inconvenient and
invasive procedure. Moreover, the procedure is undesir-
able because of the resulting pain and discomfort often
experienced by a user.
[0004] One non-invasive method for obtaining a sam-
ple for determining an analyte concentration involves us-
ing a transdermal sample of one or more analytes found
in, for example, interstitial fluid (ISF). In this method, a
transdermal test sensor is placed on a user’s skin. The
transdermal sensor typically includes a hydrogel compo-
sition to facilitate the extraction of the analyte of interest
from the ISF via the user’s skin to an analyte-testing in-
strument or meter. The hydrogel must be sufficiently me-
chanically and thermally stable to provide a relatively
static, reactive, and aqueous conduct between a dermal
sampling site and an analyte-testing instrument.
WO 96/04110 discloses an iontophoresis apparatus for
the transdermal monitoring of a target substance com-
prising: first and second collection reservoirs, the first
collection reservoir comprising a first ionically conductive
medium and the second collection reservoir comprising
a second ionically conductive medium; a first iontophore-
sis electrode in contact with the first conductive medium
and a second iontophoresis electrode in contact with the
second conductive medium; a sensor for detecting the
target substance contained within at least one conductive
medium; and an iontophoretic power source. The con-
ductive medium is either an ionically conductive hydrogel

or a wicking material containing an ionically conductive
medium. The invention also includes a collection reser-
voir for use with an iontophoresis apparatus for the
transdermal monitoring of a target substance, the collec-
tion reservoir comprising an ionically conductive hydro-
gel having a pH in the range of from about 4.0 to about
10.0 and an enzyme reactive with the target substance.
[0005] One problem with existing transdermal test sen-
sors relates to having a hydrogel that is sufficiently hy-
drated and can maintain such hydration. Inadequate hy-
dration may be caused by exposure to the outside envi-
ronment and/or the lack of a hermetic seal between the
skin and the test sensor. The level of hydration of the
hydrogel (e.g., solvent content) generally decreases over
time. If the level of hydration of the hydrogel falls below
a certain level, the hydrogel may cease to provide inti-
mate contact between the skin and the hydrogel and/or
the hydrogel and the test sensor. Such intimate contact
is necessary for accurate testing results.
[0006] Thus, it would be desirable to have a transder-
mal test sensor that assists in addressing one or more
of the above disadvantages.

SUMMARY OF THE INVENTION

[0007] According to one embodiment of the present
invention, a transdermal) test sensor assembly adapted
to determine an analyte concentration of a fluid sample
is disclosed. The assembly comprises a sensor support
including at least one reservoir adapted to hold a liquid.
The assembly further comprises a test sensor being cou-
pled to the sensor support. The test sensor forms at least
one aperture therein. At least a portion of the at least one
aperture is adjacent to the at least one reservoir. The
assembly further comprises a hydrogel composition po-
sitioned on the test sensor. The hydrogel composition is
linked to the at least one reservoir via the at least one
aperture.
[0008] According to another embodiment of the
present invention, a transdermal analyte-testing assem-
bly adapted to determine an analyte concentration of a
sample is disclosed. The assembly comprises a sensor
support including at least one reservoir adapted to hold
a liquid. The assembly further comprises a test sensor
being coupled to the sensor support. The test sensor
forms at least one aperture therein. At least a portion of
the at least one aperture is adjacent to the at least one
reservoir. The assembly further comprises a hydrogel
composition being linked to the at least one reservoir via
the at least one aperture. The assembly further compris-
es an analyte-testing instrument coupled to the sensor
support. The analyte-testing instrument is adapted to de-
termine an analyte concentration of a sample.
[0009] According to another embodiment of the
present invention, a non-invasive method of determining
a concentration of at least one analyte in a body fluid is
disclosed. The method comprises the act of providing a
transdermal test sensor assembly including a sensor
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support, a test sensor, and a hydrogel composition. The
sensor support includes at least one reservoir. The at
least one reservoir includes a liquid. The test sensor is
coupled to the sensor support. The test sensor forms at
least one aperture therein. At least a portion of the at
least one aperture is adjacent to the at least one reservoir.
The hydrogel composition is linked to the at least one
reservoir via the at least one aperture. The method further
comprises the act of contacting the transdermal sensor
to an area of skin such that the hydrogel composition is
positioned between the skin and the test sensor. The
method further comprises coupling an analyte-testing in-
strument to the transdermal test sensor assembly. The
method further comprises determining the concentration
of the analyte using the analyte-testing instrument.
[0010] The above summary of the present invention is
not intended to represent each embodiment, or every
aspect, of the present invention. Additional features and
benefits of the present invention are apparent from the
detailed description and figures set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1a is a perspective view of a test sensor
assembly according to one embodiment of the present
invention.
[0012] FIG. 1b is an exploded, perspective view of the
test sensor assembly of FIG. 1a.
[0013] FIG. 2 is a perspective view of a test sensor
assembly of the present invention being coupled to an
analyte-testing instrument.

DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0014] The present invention is directed to a transder-
mal test sensor assembly adapted to assist in determin-
ing a concentration of at least one analyte. The transder-
mal test sensor assembly has hydrating features.
[0015] Transdermal test sensors contain a hydrogel
composition, which may serve as an interface between
the sensor and the skin. A hydrogel composition is de-
fined herein as a crosslinked polymer gel. The hydrogel
composition generally comprises at least one monomer
and a solvent. The solvent is typically substantially bio-
compatible with the skin. Non-limiting examples of sol-
vents that may be used in the hydrogel composition in-
clude water and a water mixture. The amount of solvent
in the hydrogel is generally between about 10 to about
95 weight percent and may vary depending on the mon-
omer amount, crosslinking, and/or the desired composi-
tion of the gel.
[0016] The transdermal test sensor assists in deter-
mining the concentration of the desired analyte by using
the hydrogel as an osmotic agent to extract the analyte
from a fluid such as ISF. Analytes that may be measured
include glucose, lipid profiles (e.g., cholesterol, triglycer-
ides, LDL, and HDL), fructose, lactate, and/or bilirubin.
It is contemplated that other analyte concentrations may

be determined. One non-limiting example of the transder-
mal sensor’s use is to determine the glucose concentra-
tion in a user’s ISF.
[0017] In the embodiment of FIGs. 1a,b, a transdermal
test sensor assembly 10 is illustrated according to one
embodiment of the present invention. Although in this
embodiment, the test sensor is an electrochemical sen-
sor, it is contemplated that the present invention may
also be applied to other sensors (e.g., optical test sen-
sors). An example of an electrochemical sensor includes
a standard, three-electrode design utilizing a catalytic,
platinum-containing working electrode, a counter elec-
trode, and a reference electrode. It is contemplated that
other electrochemical sensors may be used including
those with fewer electrodes such as a two-electrode elec-
trochemical sensor, which includes a counter electrode
and a working electrode.
[0018] The test sensor assembly 10 includes a sensor
support 12 and a test sensor 14. The test sensor 14 is
positioned generally parallel and adjacent to the sensor
support 12. The sensor support 12 of FIGs. 1a,b includes
a recessed area 16 having dimensions generally similar
to the dimensions of the test sensor 14. It is desirable for
the recessed area 16 to have dimensions substantially
similar to the dimensions of the test sensor 14 to inhibit
movement of the test sensor 14 relative to the sensor
support 12. It is contemplated that the test sensor as-
sembly of the present invention may include a mecha-
nism to further inhibit movement of the test sensor 14
relative to the sensor support 12. For example, the test
sensor 14 of FIGs. 1a,b includes a flexible element 18a
that may be adapted to attach to a corresponding curved
element 18b of the sensor support 12. It is contemplated
that other mechanisms suitable for inhibiting movement
of the test sensor 14 with respect to the sensor support
12 may also be used. For example, an adhesive may be
positioned between the sensor 14 and the sensor support
12. Alternatively, the sensor support 12 may include plas-
tic molded pins extending from the recessed area 16
through corresponding holes in the test sensor 14. The
pins may be, for example, heat-staked or sonic welded
to maintain the sensor 14 in place.
[0019] An outwardly-facing surface 20 of the test sen-
sor 14 includes a hydrogel composition 22a,b. Although
in the illustrated embodiment, the hydrogel 22a,b is gen-
erally circular in shape, it is contemplated that the hydro-
gel 22a,b may be of any shape. Moreover, although two
hydrogel compositions 22a,b are illustrated, it is contem-
plated that any number of hydrogel compositions 22a,b
may be included on the surface 20 of test sensor 14. The
hydrogel 22a,b generally has a thickness of from about
0.05 mm to about 5 mm and, more specifically, has a
thickness of from about .01 mm to about 1 mm. The sur-
face area of the test sensor 14 covered by the hydrogel
22a,b in one embodiment is from about 0.1 cm2 to about
100 cm2. The hydrogel 22a,b is generally positioned over
a plurality of electrodes 23. The plurality of electrodes 23
includes a counter electrode, a reference electrode, and
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a working (measuring) electrode. It is contemplated that
other electrode structures may be used.
[0020] In the embodiments of FIGs. 1a,b and 2, the
test sensor 14 is a dual-sensor test sensor, wherein each
of two sensors 27a,b is independent of the other. The
test sensor assembly 10 includes two corresponding res-
ervoirs 24a,b (see FIG. 1b). It is contemplated that a dif-
ferent number of sensors 27 and corresponding reser-
voirs 24 may be used with the present invention.
[0021] The reservoirs 24a,b of the illustrated embodi-
ment are located within the recessed area 16. The res-
ervoirs 24a,b are adapted to store a liquid 26 for hydrating
the hydrogel composition 22a,b. The types of liquid that
may be stored in the reservoirs 24a,b include a second
hydrogel, a solvent, or the like. The solvent may be the
same as or different from the solvent used in the hydrogel
composition 22a,b. Although in the illustrated embodi-
ment of FIG. 1b, the reservoirs 24a,b have a generally
round shape, it is contemplated that the reservoirs 24a,
b may have other shapes.
[0022] The test sensor 14 includes at least one aper-
ture 28a,b per sensor 27a,b formed therein that is posi-
tioned generally below the hydrogel 22a,b and generally
above the reservoir 24a,b, as shown in FIGs. 1a,b. The
at least one aperture 28a,b serves as a conduit for the
liquid 26 and the hydrogel 22a,b. Thus, as the hydration
of the hydrogel 22a,b begins to decrease, the liquid 26
in the reservoir 24a,b supplies additional hydration to the
hydrogel 22a,b. It is desirable for the liquid 26 to generally
include a greater percent of solvent than the hydrogel
22a,b so that the hydrogel 22a,b may more readily absorb
the liquid 26. The hydrogel 22a,b may become saturated
at a certain point at which it will no longer be able to
absorb the liquid 26. By reducing or substantially elimi-
nating dehydration of the hydrogel 22a,b, the transport
properties of the hydrogel 22a,b are not altered, and more
accurate testing results may be obtained.
[0023] The test sensor assembly of the present inven-
tion may be coupled to an analyte-testing instrument, or
meter, as shown in the embodiment of FIG. 2. Referring
to FIG. 2, a meter assembly 100 includes a test sensor
assembly 110 coupled to a meter 111. The test sensor
assembly 110 of FIG. 2 is substantially similar to the test
sensor assembly 10 of FIGs. 1a,b and described above.
In the illustrated embodiment, the meter 111 is coupled
to a surface of a sensor support 112 opposite a test sen-
sor 114. It is contemplated that the meter 111 may be
coupled to other portions of the test sensor assembly
110. It is contemplated that any mechanism suitable for
maintaining the test sensor assembly 110 and the meter
111 in a substantially fixed position may be used includ-
ing, but not limited to, snaps, screws, or other fasteners.
The meter 111 is adapted to determine the concentration
of the desired analyte in a fluid sample such as an ISF
sample.
[0024] To test an analyte (e.g., glucose) concentration
in an ISF sample, a hydrogel composition 128a,b on the
test sensor 114 is placed against a user’s skin, thereby

coupling the skin and the test sensor 114. The test sensor
assembly 110 may be applied at a skin site such as the
volar forearm between the wrist and elbow such that the
hydrogel 122a,b is positioned generally between the skin
site and the test sensor 114. It is contemplated that the
test sensor assembly 110 may be applied at other skin
sites such as the abdomen. It is contemplated that the
meter 111 and/or the test sensor assembly 110 may be
used for continual glucose monitoring or for non-contin-
ual glucose monitoring.
[0025] It may be desirable for the skin to be pre-treated
to increase the skin permeability prior to applying the test
sensor assembly 110. One example of pre-treating is to
use ultrasound energy to disrupt the lipid bilayer of the
stratum corneum so as to increase the skin permeability.
By increasing the skin permeability, the amount of ISF
used in transdermal sampling is increased. This results
in improved sampling of the analytes of interest found in
the ISF.
[0026] One non-limiting source of an ultrasound ener-
gy system is Sontra SonoPrep® ultrasonic skin perme-
ation system marketed by Sontra Medical Corporation
(Franklin, Massachusetts). The SonoPrep® system ap-
plies relatively low frequency ultrasonic energy to the skin
for a limited duration (from about 10 to 20 seconds). The
ultrasonic horn contained in the device vibrates at about
55,000 times per second (55 KHz) and applies energy
to the skin through the liquid-coupling medium to create
cavitation bubbles that expand and contract in the cou-
pling medium.
[0027] Referring again to FIG. 2, according to one
method, the meter assembly 100 is used for continual,
transdermal monitoring of an analyte (e.g., glucose). In
a continual monitoring system, the meter assembly 100
measures an analyte concentration (e.g., glucose) at reg-
ular intervals, which may range from milliseconds to min-
utes. Because the meter 100 may remain coupled to the
sensor support 112 for extended periods of time, it is
desirable that the meter 113 be of a compact size to min-
imize the bulkiness and inconvenience to a user. The
meter 100 may also be adapted to wirelessly transmit
testing data to, for example, a remote computer data
management system 130.
[0028] As discussed above, the hydrogel generally in-
cludes a monomer(s) and a solvent. In addition to a mon-
omer and solvent, it is contemplated that the hydrogel
composition may include other materials. For example,
an electrolyte may be added to the hydrogel composition.
The electrolyte desirably contains a high salt concentra-
tion that assists in exerting osmotic pressure on the skin.
By exerting osmotic pressure on the skin, the electrolyte
assists in driving out the ISF that contains the analyte.
Non-limiting examples of electrolytes that may be used
include sodium and potassium salts of chloride, phos-
phate, citrate, acetate, and lactate.
[0029] The hydrogel composition may further include
a liquid. The liquid may include electrolytes. The concen-
tration of electrolytes in the liquid is generally high enough
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to ensure the functionality of the process of determining
an analyte concentration, yet low enough that the liquid
remains hypotonic relative to the body fluid being tested
(e.g., ISF). The electrolytes may cause a diffusional driv-
ing force of numerous solutes into the hypotonic liquid.
The driving force may also enhance the transport of an-
alyte (e.g., glucose) toward the sensor surface. Alterna-
tively or additionally, the liquid may include a composition
for generally increasing the efficiency of reactions in-
volved in the process of determining the analyte concen-
tration. For example, the liquid may include a buffer hav-
ing a pH level conducive for the glucose oxidase conver-
sion of glucose in the hydrogel.
[0030] The hydrogel composition may further include
an enzyme to assist in determining the analyte concen-
tration. Depending on the analyte, an enzyme may assist
in converting the analyte into a species amenable to de-
tection, such as electrochemical detection. One example
of an enzyme that may be used in determining glucose
is glucose oxidase. It is contemplated that other enzymes
may be used, such as glucose dehydrogenase. If other
analytes are of interest, an appropriately selected en-
zyme may assist in determining the concentration of that
analyte.
[0031] The hydrogel composition may further include
a permeation enhancer. Permeation enhancers are de-
sirable in applications in which the hydrogel composition
is applied to the skin. The permeation enhancer assists
in opening up pores of the skin. Non-limiting examples
of permeation enhancers that may be used include, but
are not limited to, squalene, unsaturated fatty acids, glyc-
erol derivatives of fatty alcohols, dimethylsulfoxide, and
alkyl esters of fatty acids.
[0032] Other materials that may be added to the hy-
drogel composition include, but are not limited to, bio-
cides, humectants, surfactants, and combinations there-
of. Biocides assist in exhibiting bacterial growth. Non-
limiting examples of biocides that may be used include
the Paraben series of preservatives, sodium benzoate,
benzalkonium chloride, and trialkyl amines. Humectants
assist in applications in which it is desirable to keep the
skin moist. Non-limiting examples of humectants that
may be used include glycerol, hexylene glycol and sorb-
itol, maltitol, polydextrose, propylene glycol, lactic acid,
and lactate metal salts. Surfactants assist in coupling the
hydrogel composition with the skin to obtain an improved
contact therebetween. Non-limiting examples of sur-
factants that may be used include alkyl phenols such as
TRITON® X-100 (octyl phenol ethoxylate having a mo-
lecular formula of C14H22O(C2H4O)n in which an average
"n" is 9 or 10), and sorbitol and sorbitol derivatives such
as the TWEEN™ series.
[0033] The hydrogel composition desirably possesses
sufficient mechanical and thermal stability to provide a
relatively static, reactive, and aqueous conduit between
the dermal sampling site and the sensor. More specifi-
cally, it is desirable for the hydrogel composition to have
physical uniformity and flexibility, and mechanical stabil-

ity against shear force. It is also desirable for the hydrogel
composition to maintain the porosity of the skin. The hy-
drogel composition also desirably displays a relatively
high degree of compressibility to assist in securing good
skin/sensor connectivity or skin adhesiveness.
[0034] It is also desirable for the hydrogel composition
to have porosity large enough for enzyme entrapment.
For example, in some applications involving the determi-
nation of glucose concentration, it is desirable for the
hydrogel composition to provide a matrix for glucose ox-
idase and a diffusion passage for glucose and hydrogen
peroxide.
[0035] A hydrogel that may be used with the present
invention may comprise a first monomer, a second mon-
omer, a cross-linking agent, and a solvent. The first mon-
omer is selected from the group consisting of N-vinyl pyr-
rolidone, hydroxy alkyl methacrylates, acrylamide, and
N,N di-alkyl acrylamides. The second monomer is se-
lected from the group consisting of alkyl (meth)acrylates,
N-vinyl acylamide, vinyl esters, and vinyl ethers. The ratio
of the first monomer to the second monomer is from about
0.1:99.9 to about 99.9:0.1.
[0036] One example of a hydrogel that may be used
comprises N-vinyl pyrrolidone as a first monomer and
vinyl acetate as a second monomer. The hydrogel further
comprises a photoinitiator (2-Hydroxy-4’-(2-hydrox-
yethoxy)-2-methylpropiophenone) marketed as Irga-
cure® 2959 by Ciba Specialty Chemicals Pty Ltd., and a
cross-linking agent (diethylene glycol divinyl ether). The
copolymeric mixture includes 50 parts N-vinyl pyrro-
lidone, 50 parts vinyl acetate, 0.5 parts Irgacure® 2959,
and 0.5 parts diethylene glycol divinyl ether.

ALTERNATIVE EMBODIMENT A

[0037] A transdermal test sensor assembly adapted to
determine an analyte concentration of a fluid sample, the
test sensor assembly comprising:

a sensor support including at least one reservoir
adapted to hold a liquid;
a test sensor being coupled to the sensor support,
the test sensor forming at least one aperture therein,
at least a portion of the at least one aperture being
adjacent to the at least one reservoir; and
a hydrogel composition positioned on the test sen-
sor, the hydrogel composition being linked to the at
least one reservoir via the at least one aperture.

ALTERNATIVE EMBODIMENT B

[0038] The assembly of Alternative Embodiment A,
wherein the at least one reservoir further includes a liquid.

ALTERNATIVE EMBODIMENT C

[0039] The assembly of Alternative Embodiment B,
wherein the hydrogel includes a solvent, the liquid of the
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at least one reservoir includes a solvent, the solvent per-
centage of the liquid being greater than the solvent per-
centage of the hydrogel.

ALTERNATIVE EMBODIMENT D

[0040] The assembly of Alternative Embodiment A,
wherein the sensor support further includes a recessed
area having dimensions generally similar to dimensions
of the test sensor, the recessed area being adjacent to
the test sensor, the at least one reservoir being positioned
within the recessed area.

ALTERNATIVE EMBODIMENT E

[0041] The assembly of Alternative Embodiment A,
wherein the assembly further comprises a coupling
mechanism for coupling the test sensor assembly to an
analyte-testing instrument.

ALTERNATIVE EMBODIMENT F

[0042] The assembly of Alternative Embodiment A,
wherein the hydrogel composition comprises at least one
monomer and a solvent.

ALTERNATIVE EMBODIMENT G

[0043] A transdermal analyte-testing assembly adapt-
ed to determine an analyte concentration of a sample,
the analyte-testing assembly comprising:

a sensor support including at least one reservoir
adapted to hold a liquid;
a test sensor being coupled to the sensor support,
the test sensor forming at least one aperture therein,
at least a portion of the at least one aperture being
adjacent to the at least one reservoir;
a hydrogel composition being linked to the at least
one reservoir via the at least one aperture; and
an analyte-testing instrument coupled to the sensor
support, the analyte-testing instrument being adapt-
ed to determine an analyte concentration of a sam-
ple.

ALTERNATIVE EMBODIMENT H

[0044] The assembly of Alternative Embodiment G,
wherein the at least one reservoir further includes a liquid.

ALTERNATIVE EMBODIMENT I

[0045] The assembly of Alternative Embodiment G,
wherein the hydrogel includes a solvent, the liquid of the
at least one reservoir includes a solvent, the solvent per-
centage of the liquid being greater than the solvent per-
centage of the hydrogel.

ALTERNATIVE EMBODIMENT J

[0046] The assembly of Alternative Embodiment G,
wherein the sensor support further includes a recessed
area having dimensions generally similar to dimensions
of the test sensor, the recessed area being adjacent to
the test sensor, the at least one reservoir being positioned
within the recessed area.

ALTERNATIVE EMBODIMENT K

[0047] The assembly of Alternative Embodiment G,
wherein the hydrogel composition comprises at least one
monomer and a solvent.

ALTERNATIVE EMBODIMENT L

[0048] The assembly of Alternative Embodiment G,
wherein the analyte-testing instrument is adapted to de-
termine the analyte concentration at pre-selected time
intervals.

ALTERNATIVE PROCESS M

[0049] A non-invasive method of determining a con-
centration of at least one analyte in a body fluid, the meth-
od comprising the acts of:

providing a transdermal test sensor assembly includ-
ing a sensor support, a test sensor, and a hydrogel
composition, the test sensor support including at
least one reservoir, the at least one reservoir includ-
ing a liquid, the test sensor being coupled to the sen-
sor support, the test sensor forming at least one ap-
erture therein, at least a portion of the at least one
aperture being adjacent to the at least one reservoir,
the hydrogel composition being linked to the at least
one reservoir via the at least one aperture;
contacting the transdermal sensor to an area of skin
such that the hydrogel composition is positioned be-
tween the skin and the test sensor;
coupling an analyte-testing instrument to the
transdermal test sensor assembly; and
determining the concentration of the analyte using
the analyte-testing instrument.

ALTERNATIVE PROCESS N

[0050] The method of Alternative Processt M, wherein
the area of skin is pre-treated.

ALTERNATIVE PROCESS O

[0051] The method of Alternative Process M, wherein
the act of determining the concentration of the analyte
using the analyte-testing instrument is repeated at pre-
selected time intervals.
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ALTERNATIVE PROCESS P

[0052] The method of Alternative Process M, wherein
the hydrogel includes a solvent, the liquid of the at least
one reservoir includes a solvent, the solvent percentage
of the liquid being greater than the solvent percentage
of the hydrogel.

ALTERNATIVE PROCESS Q

[0053] The method of Alternative Process M, wherein
the sensor support further includes a recessed area hav-
ing dimensions generally similar to dimensions of the test
sensor, the recessed area being adjacent to the test sen-
sor, the at least one reservoir being positioned within the
recessed area.

ALTERNATIVE PROCESS R

[0054] The method of Alternative Process M, wherein
the hydrogel composition comprises at least one mono-
mer and a solvent.
[0055] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments and methods thereof have been shown by way of
example in the drawings and are described in detail here-
in. It should be understood, however, that it is not intend-
ed to limit the invention to the particular forms or methods
disclosed, but, to the contrary, the intention is to cover
all modifications, equivalents and alternatives falling
within the spirit and scope of the invention as defined by
the appended claims.

Claims

1. A transdermal test sensor assembly (10) adapted to
determine an analyte concentration of a fluid sample,
the test sensor assembly (10) comprising:

a sensor support (12);
a test sensor (14) being coupled to the sensor
support (12); and
a hydrogel composition (22a,b) positioned on
the test sensor (14);
characterized in that
the sensor support (12) includes at least one
reservoir (24a,b) adapted to hold a liquid (26),
the test sensor (14) forms at least one aperture
(28a,b) therein, at least a portion of the at least
one aperture (28a,b) being adjacent to the at
least one reservoir (24a,b), and
the hydrogel composition (22a,b) is linked to the
at least one reservoir (24a,b) via the at least one
aperture (28a,b).

2. The assembly (10) of claim 1, wherein the at least
one reservoir (24a,b) further includes a liquid (26).

3. The assembly (10) of claim 2, wherein the hydrogel
composition (22a,b) includes a solvent, the liquid
(26) of the at least one reservoir (24a,b) includes a
solvent, the solvent percentage of the liquid (26) be-
ing greater than the solvent percentage of the hy-
drogel composition (22a,b).

4. The assembly (10) of one of the claims 1 to 3, wherein
the sensor support (12) further includes a recessed
area (16) having dimensions generally similar to di-
mensions of the test sensor (14), the recessed area
(16) being adjacent to the test sensor (14), the at
least one reservoir (24a,b) being positioned within
the recessed area (16).

5. The assembly (10) of claim 1, wherein the hydrogel
composition (22a,b) comprises at least one mono-
mer and a solvent.

6. A transdermal analyte-testing assembly (100) adapt-
ed to determine an analyte concentration of a sam-
ple, the analyte-testing assembly (100) comprising:

the transdermal test sensor assembly (10) of
one of the claims 1 to 5; and
an analyte-testing instrument (111) coupled to
the sensor support (12), the analyte-testing in-
strument (111) being adapted to determine an
analyte concentration of a sample.

7. A non-invasive method of determining a concentra-
tion of at least one analyte in a body fluid, the method
comprising the acts of:

providing a transdermal test sensor assembly
(10) including a sensor support (12), a test sen-
sor (14), and a hydrogel composition (22a,b),
the test sensor support (12) including at least
one reservoir (24a,b), the at least one reservoir
(24a,b) including a liquid (26), the test sensor
(14) being coupled to the sensor support (12),
the test sensor (14) forming at least one aperture
(28a,b) therein, at least a portion of the at least
one aperture (28a,b) being adjacent to the at
least one reservoir (24a,b), the hydrogel com-
position (22a,b) being linked to the at least one
reservoir (24a,b) via the at least one aperture
(28a,b);
contacting the transdermal test sensor assem-
bly (10) to an area of skin such that the hydrogel
composition (22a,b) is positioned between the
skin and the test sensor (14);
coupling an analyte-testing instrument (111) to
the transdermal test sensor assembly (10); and
determining the concentration of the analyte us-
ing the analyte-testing instrument (111).

8. The method of claim 7, wherein the area of skin is
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pre-treated.

9. The method of claim 7 or 8, wherein the act of de-
termining the concentration of the analyte using the
analyte-testing instrument (111) is repeated at pre-
selected time intervals.

10. The method of one of the claims 7 to 9, wherein the
hydrogel composition (22a,b) includes a solvent, the
liquid (26) of the at least one reservoir (24a,b) in-
cludes a solvent, the solvent percentage of the liquid
(26) being greater than the solvent percentage of the
hydrogel composition (22a,b).

11. The method of one of the claims 7 to 10, wherein the
sensor support (12) further includes a recessed area
(16) having dimensions generally similar to dimen-
sions of the test sensor (14), the recessed area (16)
being adjacent to the test sensor (14), the at least
one reservoir (24a,b) being positioned within the re-
cessed area (16).

Patentansprüche

1. Perkutane Testsensoranordnung (10), die zur Be-
stimmung einer Analytkonzentration einer Flüssig-
keitsprobe eingerichtet ist, wobei die Testsensoran-
ordnung (10) aufweist:

einen Sensorhalter (12);
einen Testsensor (14), der mit dem Sensorhal-
ter (12) gekoppelt ist; und
eine Hydrogelzusammensetzung (22a,b), die
auf dem Testsensor (14) angeordnet ist;
dadurch gekennzeichnet, dass
der Sensorhalter (12) mindestens ein Reservoir
(24a,b) aufweist, das zum Halten einer Flüssig-
keit (26) eingerichtet ist,
der Testsensor (14) mindestens eine Öffnung
(28a,b) darin bildet, wobei mindestens ein Ab-
schnitt der mindestens einen Öffnung (28a,b)
zu dem mindestens einen Reservoir (24a,b) be-
nachbart ist, und
die Hydrogelzusammensetzung (22a,b) über
die mindestens eine Öffnung (28a,b) mit dem
mindestens einen Reservoir (24a,b) verbunden
ist.

2. Anordnung (10) nach Anspruch 1, wobei das min-
destens eine Reservoir (24a,b) ferner eine Flüssig-
keit (26) enthält.

3. Anordnung (10) nach Anspruch 2, wobei die Hydro-
gelzusammensetzung (22a,b) ein Lösungsmittel
enthält, die Flüssigkeit (26) des mindestens einen
Reservoirs (24a,b) ein Lösungsmittel enthält, wobei
der Lösungsmittelgehalt der Flüssigkeit (26) größer

als der Lösungsmittelgehalt der Hydrogelzusam-
mensetzung (22a,b) ist.

4. Anordnung (10) nach einem der Ansprüche 1 bis 3,
wobei der Sensorhalter (12) ferner einen ausgespar-
ten Bereich (16) mit Abmessungen aufweist, die im
allgemeinen ähnlich zu den Abmessungen des Test-
sensors (14) sind, wobei der ausgesparte Bereich
(16) dem Testsensor (14) benachbart ist und das
mindestens eine Reservoir (24a,b) innerhalb des
ausgesparten Bereichs (16) angeordnet ist.

5. Anordnung (10) nach Anspruch 1, wobei die Hydro-
gelzusammensetzung (22a,b) mindestens ein Mo-
nomer und ein Lösungsmittel enthält.

6. Perkutane Analyttestanordnung (100), die zur Be-
stimmung einer Analytkonzentration einer Probe
eingerichtet ist, wobei die Analyttestanordnung
(100) aufweist:

die perkutane Testsensoranordnung (10) nach
einem der Ansprüche 1 bis 5; und
ein Analyttestinstrument (111), das mit dem
Sensorhalter (12) gekoppelt ist, wobei das Ana-
lyttestinstrument (111) zur Bestimmung einer
Analytkonzentration einer Probe eingerichtet
ist.

7. Nichtinvasives Verfahren zum Bestimmen einer
Konzentration mindestens eines Analyts in einer
Körperflüssigkeit, wobei das Verfahren die Schritte
aufweist:

Bereitstellen einer perkutanen Testsensoran-
ordnung (10), die einen Sensorhalter (12), einen
Testsensor (14) und eine Hydrogelzusammen-
setzung (22a,b) aufweist, wobei der Testsensor-
halter (12) mindestens ein Reservoir (24a,b)
aufweist, das mindestens eine Reservoir (24a,
b) eine Flüssigkeit (26) aufweist, der Testsensor
(14) mit dem Sensorhalter (12) gekoppelt ist, der
Testsensor (14) mindestens eine Öffnung (28a,
b) darin bildet, mindestens ein Abschnitt der
mindestens einen Öffnung (28a,b) dem minde-
stens einen Reservoir (24a,b) benachbart ist
und die Hydrogelzusammensetzung (22a,b)
über die mindestens eine Öffnung (28a,b) mit
dem mindestens einen Reservoir (24a,b) ver-
bunden ist;
in Kontakt bringen der perkutanen Testsenso-
ranordnung (10) mit einem Hautbereich, so dass
die Hydrogelzusammensetzung (22a,b) zwi-
schen der Haut und dem Testsensor (14) ange-
ordnet ist;
Koppeln eines Analyttestinstruments (111) mit
der perkutanen Testsensoranordnung (10); und
Bestimmen der Konzentration des Analyts mit-
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tels des Analyttestinstruments (111).

8. Verfahren nach Anspruch 7, wobei der Hautbereich
vorbehandelt wird.

9. Verfahren nach Anspruch 7 oder 8, wobei der Schritt
des Bestimmens der Konzentration des Analyts mit-
tels des Analyttestinstruments (111) in vorgewählten
Zeitintervallen wiederholt wird.

10. Verfahren nach einem der Ansprüche 7 bis 9, wobei
die Hydrogelzusammensetzung (22a,b) ein Lö-
sungsmittel enthält, die Flüssigkeit (26) des minde-
stens einen Reservoirs (24a,b) ein Lösungsmittel
enthält, wobei der Lösungsmittelgehalt der Flüssig-
keit (26) größer als der Lösungsmittelgehalt des Hy-
drogelzusammensetzung (22a,b) ist.

11. Verfahren nach einem der Ansprüche 7 bis 10, wobei
der Sensorhalter (12) ferner einen ausgesparten Be-
reich (16) mit Abmessungen aufweist, die im allge-
meinen ähnlich zu den Abmessungen des Testsen-
sors (14) sind, wobei der ausgesparte Bereich (16)
zum Testsensor (14) benachbart ist und das minde-
stens eine Reservoir (24a,b) innerhalb des ausge-
sparten Bereichs (16) angeordnet ist.

Revendications

1. Ensemble de détection pour analyse transdermique
(10) adapté pour déterminer une concentration
d’analyte dans un échantillon de liquide, l’ensemble
de détection pour analyse (10) comprenant :

un support de détecteur (12) ;
un détecteur d’analyse (14) couplé au support
de détecteur (12) ; et
une composition d’hydrogel (22a, b) positionnée
sur le détecteur d’analyse (14) ;
caractérisé en ce que
le support de détecteur (12) comprend au moins
un réservoir (24a, b) adapté pour contenir un
liquide (26),
le détecteur d’analyse (14) forme au moins une
ouverture (28a, b) dans celui-ci, au moins une
partie de ladite au moins une ouverture (28a, b)
étant adjacente audit au moins un réservoir
(24a, b), et
la composition d’hydrogel (22a, b) est liée audit
au moins un réservoir (24a, b) par l’intermédiaire
de ladite au moins une ouverture (28a, b) .

2. Ensemble (10) selon la revendication 1, dans lequel
ledit au moins un réservoir (24a, b) comprend en
outre un liquide (26).

3. Ensemble (10) selon la revendication 2, dans lequel

la composition d’hydrogel (22a, b) comprend un sol-
vant, le liquide (26) dudit au moins un réservoir (24a,
b) comprend un solvant, le pourcentage de solvant
dans le liquide (26) étant supérieur au pourcentage
de solvant dans la composition d’hydrogel (22a, b).

4. Ensemble (10) selon l’une quelconque des revendi-
cations 1 à 3, dans lequel le support de détecteur
(12) comprend en outre une zone en retrait (16)
ayant des dimensions généralement similaires aux
dimensions du support de détecteur (14), la zone en
retrait (16) étant adjacente au détecteur d’analyse
(14), ledit au moins un réservoir (24a, b) étant posi-
tionné à l’intérieur de la zone en retrait (16).

5. Ensemble (10) selon la revendication 1, dans lequel
la composition d’hydrogel (22a, b) comprend au
moins un monomère et un solvant.

6. Ensemble de dosage d’analyte transdermique (100)
adapté pour déterminer une concentration d’analyte
dans un échantillon, l’ensemble de dosage d’analyte
(100) comprenant :

l’ensemble de détection pour analyse transder-
mique (10) selon l’une quelconque des reven-
dications 1 à 5 ; et
un instrument de dosage d’analyte (111) couplé
au support de détecteur (12), l’instrument de do-
sage d’analyte (111) étant adapté pour détermi-
ner une concentration d’analyte dans un échan-
tillon.

7. Procédé non invasif de détermination d’une concen-
tration d’au moins un analyte dans un liquide corpo-
rel, le procédé comprenant les actes qui consistent
à :

fournir un ensemble de détection pour analyse
transdermique (10) comprenant un support de
détecteur (12), un détecteur d’analyse (14), et
une composition d’hydrogel (22a, b), le support
de détecteur d’analyse (12) comprenant au
moins un réservoir (24a, b), ledit au moins un
réservoir (24a, b) contenant un liquide (26), le
détecteur d’analyse (14) étant couplé au support
de détecteur (12), le détecteur d’analyse (14)
formant au moins une ouverture (28a, b) dans
celui-ci, au moins une partie de ladite au moins
une ouverture (28a, b) étant adjacente audit au
moins un réservoir (24a, b), la composition d’hy-
drogel (22a, b) étant liée audit au moins un ré-
servoir (24a, b) par l’intermédiaire de ladite au
moins une ouverture (28a, b) ;
mettre en contact l’ensemble de détection pour
analyse transdermique (10) avec une zone de
peau de sorte que la composition d’hydrogel
(22a, b) soit positionnée entre la peau et le dé-
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tecteur d’analyse (14) ;
coupler un instrument de dosage d’analyte (111)
à l’ensemble de détection pour analyse trans-
dermique (10) ; et
déterminer la concentration de l’analyte en uti-
lisant l’instrument de dosage d’analyte (111).

8. Procédé selon la revendication 7, dans lequel la zo-
ne de peau est soumise à un traitement préalable.

9. Procédé selon la revendication 7 ou 8, dans lequel
l’acte de détermination de la concentration de l’ana-
lyte en utilisant l’instrument de dosage d’analyte
(111) est répété à des intervalles de temps présé-
lectionnés.

10. Procédé selon l’une quelconque des revendications
7 à 9, dans lequel la composition d’hydrogel (22a,
b) comprend un solvant, le liquide (26) dudit au moins
un réservoir (24a, b) comprend un solvant, le pour-
centage de solvant dans le liquide (26) étant supé-
rieur au pourcentage de solvant dans la composition
d’hydrogel (22a, b).

11. Procédé selon l’une quelconque des revendications
7 à 10, dans lequel le support de détecteur (12) com-
prend en outre une zone en retrait (16) ayant des
dimensions généralement similaires aux dimen-
sions du support de détecteur (14), la zone en retrait
(16) étant adjacente au détecteur d’analyse (14), le-
dit au moins un réservoir (24a, b) étant positionné à
l’intérieur de la zone en retrait (16).

17 18 



EP 1 962 673 B1

11



EP 1 962 673 B1

12



EP 1 962 673 B1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 9604110 A [0004]



专利名称(译) 透皮分析物传感器组件及其使用方法

公开(公告)号 EP1962673B1 公开(公告)日 2010-10-13

申请号 EP2006847666 申请日 2006-12-14

[标]申请(专利权)人(译) 拜尔健康护理有限责任公司

申请(专利权)人(译) 拜耳医药保健，LLC

当前申请(专利权)人(译) 拜耳医药保健，LLC

[标]发明人 BRENNEMAN ALLEN J

发明人 BRENNEMAN, ALLEN, J.

IPC分类号 A61B5/00 A61B10/00

CPC分类号 A61B5/14532 A61B5/14514 A61B5/1486 A61B5/6833 A61B2562/12

优先权 60/751238 2005-12-16 US

其他公开文献 EP1962673A2

外部链接 Espacenet

摘要(译)

公开了一种适于确定流体样品的分析物浓度的透皮测试传感器组件。该
组件包括传感器支撑件，该传感器支撑件包括适于保持液体的至少一个
储存器。该组件还包括耦合到传感器支撑件的测试传感器。测试传感器
在其中形成至少一个孔。所述至少一个孔的至少一部分邻近所述至少一
个储存器。该组件还包括位于测试传感器上的水凝胶组合物。所述水凝
胶组合物经由所述至少一个孔连接到所述至少一个储存器。

https://share-analytics.zhihuiya.com/view/4b6d2d27-71b7-4fbd-92e0-31213671184e
https://worldwide.espacenet.com/patent/search/family/038218434/publication/EP1962673B1?q=EP1962673B1

