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to receive and analyze a sample. The different chambers of the immunosensor serve
different purposes. For example, a fill chamber of an immunosensor can be configured to
20 receive a sample, a reaction chamber can be configured to react the sample with an antibody
disposed in the immunosensor, and a detection chamber can be configured to detect the
presence or concentration of a protein or antigen within the sample following the reaction
with the sample and the antibody. The various components of the immunosensor can be
fabricated by using, for example, a combination of substrates, plastics, laminates, and
25 adhesives.
Conventional adhesives are used to bond materials like the substrates and the
plastics together. This can be accomplished, for example, by coating the adhesive on the
substrate, laminating the adhesive, and then bonding the laminated adhesive-substrate

combination with the plastic layer. Conventional adhesives are generally hydrophobic so

30 that they can maintain their bond in a wet environment. This, however, is a detriment to the



30 that they can maintain their bond in wet environnent. This, however,
is a detrinment to the -2- flow of liquidbecause liquid flow can be inpeded
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adhesive and the water can be conbined to forma mxture prior to being

i ncl uded wi tHMEMSCEl-oxamer and the anti coagul ant. The adhesi ve can have a
numbery of different properties associated with it, including being )
pressure-sensitive, heat-activated, and water soluble. In one enbodi nent
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a group that includes heparin, citrate, ethyl enedi am netetraacetic acid,
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miligrams eeirrlg irr?c{uldlecll Ithtﬁ rt}ie poloxamer and the anticoagulant. The adhesive can have a number
of different properties associated with it, including being pressure-sensitive, heat-activated,
and water soluble. In one embodiment the adhesive is a sulfopolyester. The anticoagulant
20 can be selected from a group that includes heparin, citrate, ethylenediaminetetraacetic acid,
and oxalate. The poloxamer can include units derived from ethylene oxide and propylene
oxide. In one embodiment the ethylene oxide and propylene oxide serve as monomers in
block copolymers. A concentration of the poloxamer with respect to the adhesive can be
approximately in the range of about 0.05 to about 0.5 percent. In an embodiment in which
25 the anticoagulant is heparin, a concentration of the heparin with respect to the adhesive can
be approximately in the range of about 0.1 to about 10 milligrams per milliliter.
One exemplary embodiment of an immunosensor can include a lower electrode, an
upper electrode, and a separator disposed therebetween. The immunosensor can also

include a plurality of chambers, including a reaction chamber, -a detection chamber, and a

30 fill chamber. The reaction and detection chambers can each be formed in the separator,
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can have magnetic beads conjugated to an antigen striped and dried thereon. The

20 immunosensor can be constructed such that the reaction chamber has the first reagent of the
lower electrode and the magnetic beads conjugated to the antigen of the upper electrode
disposed therein and the detection chamber has the second reagent of the lower electrode
disposed therein.

The enzyme of the first liquid reagent of the lower electrode of the immunosensor

25 can be glucose dehydrogenase-PQQ and the buffer in which the enzyme can be located can
include citraconate, sucrose, poloxamers, and calcium ions. The second liquid reagent of
the lower electrode of the immunosensor can include ferricyanide, glucose, and phenazine
ethosulfate in a dilute citraconic acid solution. In one embodiment the anticoagulant of the
adhesive tape can be heparin. A concentration of the heparin with respect to a concentration

30 of the hydrophilic adhesive can be approximately in the range of about 0.1 to about 10
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The method can further include providing a blood sample to the fill chamber such
that at least a portion of the blood sample moves from the fill chamber to the reaction
chamber. The vent can be opened after a pre-determined time, for instance, by piercing at

25 least one of the hydrophilic adhesive tape and the sealing component. Opening the vent
after a pre-determined time can allow portions of the blood sample containing the antibody-
enzyme conjugate that is not bound to the magnetic beads to move to the detection chamber.
Oxidation of the glucose in the detection chamber can be catalyzed, which can result in the

formation of ferrocyanide. The method can also include applying a potential between the
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DETAILED DESCRIPTION
Certain exemplary embodiments will now be described to provide an overall
understanding of the principles of the structure, function, manufacture, and use of the
20 devices and methods disclosed herein. One or more examples of these embodiments are
illustrated in the accompanying drawings. Those skilled in the art will understand that the
devices and methods specifically described herein and illustrated in the accompanying
drawings are non-limiting exemplary embodiments and that the scope of the present
invention is defined solely by the claims. The features illustrated or described in connection
25 with one exemplary embodiment may be combined with the features of other embodiments.
Such modifications and variations are intended to be included within the scope of the
present invention.
The subject compositions, devices, and methods are suitable for use in the
determination of a wide variety of analytes in a wide variety of samples, and are particularly

30 suited for use in the determination of analytes in whole blood, plasma, serum, interstitial
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20 Electrical Connection Between an Electrochemical Cell and a Meter” and filed on
December 9, 2002, U.S. Patent No. 7,043,821 of Hodges, entitled “Method of Preventing
Short Sampling of a Capillary or Wicking Fill Device” and filed on April 3, 2003, and U.S.
Patent No. 7,431,820 of Hodges et al., entitled “Electrochemical Cell” and filed on October
1, 2002, each of which is incorporated by reference in its entirety.

25 Likewise, to the extent compositions are discussed for use with a device having a
particular configuration, any number of configurations can be used. For example, some
configurations that can be used with the present disclosures include sensors having two
electrodes facing each other, sensors having two electrodes on the same plane, and sensors

having three electrodes, two of which are opposed and two of which are on the same plane.
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improves flow are used in conjunction with blood samples, the use of such adhesive can

20 reduce the amount of clotting that occurs within the device. Improving flow can also speed
up the time of various reactions associated with such devices. For example, in an
immunosensor, a composition that includes an adhesive that improves the flow of the
sample can decrease the time it takes for.an antigen-antibody reaction to occur. This is
because a liquid sample that fills a biosensor slowly can tend to dissolve the dried reagent

25 and “push” it along the fill path. In turn, regions of electrode that are depleted of the
reagent can be left behind, thus reducing the rate of the reaction.

The flow of fluid through devices associated with the composition can also be

improved by making the adhesive water soluble. Such a property also helps the adhesive
remain well-wet, and further, because it helps improve the flow, the other aforementioned

30 benefits that result from an improved flow also result from a water soluble adhesive.
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the adhesive and the water are mixed together to form a mixture. When the adhesive
20 includes properties such as being hydrophilic and/or water soluble, the resulting mixture can
be easy to mix with other components of the adhesive composition, such as poloxamers and
anticoagulants.
One or more poloxamers, which are sometimes referred to by their trade name
Pluronics®, can be included as part of an adhesive composition to assist in making the
25 composition hydrophilic. The one or more poloxamers can be block co-polymers, e.g.,
nonionic tri-block copolymers, that can be derived from and can include both
polyoxypropylene, which is sometimes referred to as poly(propylene oxide), and

polyoxyethylene, which is sometimes referred to as poly(ethylene oxide). Propylene oxide

and ethylene oxide can serve as monomers in the block copolymers.
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can be blended into an adhesive directly or it can be blended into the composition generally.
20 The anticoagulant can create surfaces that leach anticoagulant into a sample as the sample
fills the device. While many types of anticoagulants can be used, some exemplary materials
include heparin (including sodium heparin and lithium heparin), citrate,
ethylenediaminetetraacetic acid (sometimes referred to as EDTA), and oxalate.
The formation of an adhesive composition can be carried out in any number of ways.
25 The methods discussed herein are merely examples of ways in which the various
components can be combined to form one version of the adhesive composition. In view of
the present disclosure, a person having ordinary skill in the art will recognize that the
amounts of the components included in the adhesive composition, which can include an

adhesive(s), water, a poloxamer(s), and an anticoagulant(s), can be delicately balanced in

30 order to achieve a workable solution. For example, a composition that contains too much of
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20 days. It can be stirred for a period of approximately five to ten minutes each day.
Subsequently, the mixture can be stored at approximately 46 °F or less, which can help
reduce microbial growth.

Either before mixing the adhesive with water or after the mixture is formed, one or
more poloxamers can be mixed in. For example, BASF Pluronic® L 62 can be mixed in a

25 manner such that the final concentration of the poloxamer is approximately in the range of
about 0.05 to about 0.5 percent. In one exemplary embodiment the poloxamer represents
approximately 0.1 percent of the composition. Similarly, either before mixing the adhesive
with water or after the mixture is formed, one or more anticoagulants can be mixed in. In
one exemplary embodiment the anticoagulant(s) is mixed in after the poloxamer(s) is mixed

30 in. Continuing the adhesive composition example from above, following the addition of the
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embodiment the adhesive composition can be coated on a sheet of biaxially-oriented

20 polyethylene terephthalate, which can sometimes be referred to as Mylar, to form an
adhesive tape. The composition can be applied to such a sheet in a variety of ways, for
example it can be applied using a K-bar. Other methods for applying the composition to a
sheet include, but are not limited to, slot-head coating and curtain coating.

The adhesive compositions that result from the present disclosures are also not

25 limited to use with devices that measure various aspects of blood. Rather, the adhesive
compositions can be used in a variety of manners in which adhesives compositions can be
useful. By way of non-limiting example, the adhesive compositions that result from the
present disclosures can be used in treating wounds, for example, by incorporating the
adhesive composition into a bandage. The components of the adhesive composition, which

30 are discussed in greater detail below, can be balanced to create the desired effect for use on
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bandage. The results of usingt esive conpositions on ah” adhesi ve
least one of the lower electrode, the upper electrode, and the separator. Examples of

20 chambers that can be included are a fill chamber, by which a sample can be introduced into
the immunosensor, a reaction chamber, by which a sample can be reacted with one or more
desired materials, and a detection chamber, by which a concentration of a particular
component of the sample can be determined. The immunosensor can also include a vent
hole to allow air to enter and escape the immunosensor as desired, an adhesive tape to

25 selectively seal one side of the vent hole, and an additional sealing component to selectively
seal a second side of the vent hole. The adhesive tape can also form a wall of the fill
chamber.

As illustrated in FIG. 1, in one embodiment of an immunosensor 10, the
immunosensor 10 includes a lower electrode 12 having two liquid reagents 30, 32 striped

30 onto it. The lower electrode 12 can be formed using any number of techniques used to form
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reagents 30,
components associated with the first and second liquid reagents can be used interchangeably

20 and/or in both the first and second liquid reagents as desired. By way of non-limiting
example, an anticoagulant can be associated with either or both of the first liquid reagent 20
and the second liquid reagent 32.

A line can be formed in the sputter-coated gold between the reagents 30, 32 such

that an edge of one of the reagents 30, 32 is very close to, or touches, the line. The line can

25 be applied using laser ablation or with a sharp metal edge. In one exemplary embodiment
the line can be applied before the reagents 30, 32 are striped on the electrode. The line can
be designed to electrically insulate the section of the lower electrode 12 under the detection
chamber from the section that will be under the reaction chamber. This can provide a better

definition of an area of the working electrode during the electrochemical assay.
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on the electrode. The |ine can . ,
2Q) reaction chamger 18 and a second cavity can be formed to serve as a detection chamber 20.

In one embodiment the separator 16 can be kiss-cut such that the reaction chamber 18 is
aligned with the electrodes 12, 14 to allow an antigen-antibody reaction therein while the
detection chamber 20 is aligned with the electrodes 30, 32 to allow for the electrochemical
determination of ferrocyanide therein.

25 In one embodiment the separator 16 can be placed on the lower electrode 12 in a
manner that allows the magnetic beads 34 of the upper electrode 14 and the first reagent 30
of the lower electrode 12 to be at least partially disposed in the reaction chamber 18 and the
ferricyanide-glucose combination of the second reagent 32 of the lower electrode 12 to be at
least partially disposed in the detection chamber 20. It can be advantageous to include an

30 anticoagulant in each of the first and second liquid reagents 30, 32 so that an anticoagulant
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is aligned wth the el ectrodes 30, 32 to allow for the electrochem cal

det er mi nati on oA vest 2%cpaeifdenddibyrpminching a hole through each of the two electrodes 12,
20 14 and the separator 16 such that the vent 24 extends through the entirety of the

immunosensor 10. The hole can be punched in a number of different locations, but in one
exemplary embodiment it can overlap a region of the detection chamber 20 that is spaced
apart from the reaction chamber 18.
The vent 24 can be sealed in a number of different manners using a number of

25 different sealing components, but in the illustrated embodiment a first side of the vent 24
located on the lower electrode 12 is sealed using a hydrophilic adhesive tape 40 that
includes the adhesive composition of the present invention and a second side of the vent 24
located on the upper electrode 14 is sealed using a sealing component, such as Scotch® tape
42. The adhesive tape 40 can be formed in a variety of manners, including by being coated

30 on a sheet of biaxially-oriented polyethylene terephthalate, as discussed above. The
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| ocati ons, &I!ﬂceritﬂltiom of the reference plasma and the actually sensed concentration are relatively
20 consistent over a data set. Perfectly ideal results would form a straight line with the
concentration of C-reactive protein measured by the meter equaling the reference
concentration of C-reactive protein for each data point. The actual data results are either
near such a theoretical line, or to the extent they are spaced from such a line, the data points
are generally equidistant from both sides of the line, indicating that with large sample sizes
25 the results would also likely approach the theoretical line. Thus, the present invention
results in immunosensors that are generally accurate.
While the present disclosure discusses a variety of different embodiments related to
immunosensors in which the adhesive compositions discussed herein can be used, other

embodiments of immunosensors can also be used with the adhesive compositions of the

30 present disclosure. Non-limiting examples of such embodiments include those described in
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meter is a heating element. A heating element can help speed up the reaction rate and help
20 the sample flow through the immunosensor 10 in a desired manner by reducing the
viscosity. As described in greater detail below, a piercing instrument can also be associated
with the meter.
In use, the immunosensor 10 can determine a concentration of an antigen of a
sample. The immunosensor 10 can be connected to a meter. The sample containing the
25 antigen to be determined can be loaded into the immunosensor 10 by placing it into the fill
chamber 22 of the immunosensor 10. The sample can be placed using a variety of
techniques, but in one exemplary embodiment a drop of blood from a fingertip can be
drawn by capillary action into the fill chamber 22. The sample can flow from the fill
chamber 22 and into the reaction chamber 18 because of the configuration of the

30 immunosensor 10. Inside the reaction chamber 18 can be the first reagent 30, which can
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surrounding the sensor 10. For example, blood having a high haematocrit can take longer to
20 dissolve the reagents 30, 32 than blood having a lower red blood cell content. Likewise, it
can take longer to dissolve the reagents 30, 32 at cooler temperatures.
The time it takes for the conjugate to bind to the magnetic beads 34 can also be
factor that varies depending on the particular application with which the sensor 10 is used
and the particular components that form the sensor 10. By way of non-limiting examples,
25 the time it takes for the conjugate to bind to the beads 34 can depend on the viscosity of the
sample, the affinity between the analyte and the antibody portion of the conjugate, and the

temperature of the incubation. Typically at least some of the binding between the conjugate

and the beads 34 can occur before all of the reagents 30, 32 have been dissolved.
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of glucose of the second reagent 32. The oxidation of glucose can result in the formation of

20 ferrocyanide. The presence and amount of ferrocyanide can be detected electrochemically
within the detection chamber 20, which in turn can be used to calculate the concentration of
the antigen in the sample. The result can be transmitted to a display mechanism in any
number of ways.

One having skill in the art will recognize that although various components of the

25 immunosensor 10 are discussed making reference to a specific material, a variety of other
materials that can achieve similar results can also be used. By way of non-limiting
example, although it is described that a PET sheet is sputter-coated with gold, in other
embodiments a PET sheet can be sputter-coated with other metals such as palladium,

platinum, iridium, silver, and mixtures thereof, or other materials that have properties that

30 achieve similar results. Further, one skilled in the art will appreciate further features and
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tinme it takes fdWhathecleimmgdugiate to bind to the nagnetic beads 34 can al so
be factor that varies depending on the particular application wth which
the sensor 10 is used and the particular conponents that formthe sensor
10. By way of non-limting exanples, 25 the tine it takes for the conjugate
to bind to the beads 34 can depend on the viscosity of the sanple, the
affinity between the analyte and the antibody portion of the conjugate, and
the tenperature of the incubation. Typically at | east sonme of the binding
bet ween the conjugate and the beads 34 can occur before all of the
reagents 30, 32 have been dissolved. - 19 In one exenplary enbodi nent, a
mnimumtinme allowed to el apse before the vent 24 is pierced can be
approximately two m nutes when the reaction is been carried out at
approximately 37 C. In another exenplary enbodinent, a mninmmtine allowed
to elapse before the vent 24 is pierced can be approximtely five m nutes
when the reaction is 5 carried out at approximately 20 C. If not enough
tinme is permtted to el apse, accuracy can be affected by there being an

i nadequat e reaction between the antigen and the antibody. In contrast, if
too nuch tinme is permtted to el apse, accuracy can be affected due to the
possi bl e evaporation of the sanples as a result of the small volunes with
whi ch the sensor 10 is used. Additionally, allowng too nuch tine to

el apse is generally not preferred froma 10 practicality standpoint - it is
generally preferred to conduct the reaction as quickly as possible.



A magnet of the nmeter can assist in holqgﬂg back the magnetic beads 34 and
any antibody-enzyne conjugate that is bound to the beads from |l eaving the
reaction chanber 18, either by exiting through the vent 24 or flowing into
the detecti &44dNBrber 20. The 15 renmining portions of the conjugate can
enter the detection chanmber 20. In the detection chanber 20 can be the
second reagent 32 on the | ower electrode 12, which can include the mxture
of ferricyani de, Agladhese,coampdsitiors fr apdinmadmatunpsansoracongmistigc buf fer. The
conjugate that flows fromthe reaction chanber 18 to the detection chanber
20 can catal yze 8%P4&Bn of glucose of the second reagent 32. The

oxi dat4 on of gluggge can result in the formation of 20 ferrocyanide. The
presence and amount of ferrocyani de can be detected el ectrochenically

wi thin the detecapohxmhambmi 20, which in turn can.be used to calculate the
concentration of the an en in the sanple. The result can be transmtted
to a display mecAAATEREFH nunber of ways. One having skill in the art
wi |l recognize that although vari ous conponents of the 25 immunosensor 10
are discussed nmaking reference to a specific material, a variety of other
material s tRat cAhe adtesizg eompositioaroficlaimily whersin the awicoagulans s segieddipmpthe

non- | tin I IS

put t & contiyBp Ehe Gl HepatiS e ek RER ke Rl sh B,
sputter-coated with other nmetal s such as palladlun1 plati num iridium
silver, and _m xtures_ thereof, or other rlal get have pr.operties that
30 achi eve st mi | dhe pdhesive sompositiqaef cl aé)tﬁé ?’]elnégep OXHRCTLPIPREISIUN YD pr eci at e

further featgs i nventi on based on the
tdbe‘geﬁe%g of %r%ne eﬂuem 8:} e S

above-descri nts. the invention is not to be
limted by what has been partlcularly shomn and descri bed, except as

di d by th ded cl bl i cat d
hor e 1P ar'e. dxpr o308 JRRHNE PO A B By T e P e RO Ly 5
What is cl aise®el ad the moadmefslifbMek copolymers.

5. The adhesive composition of claim 1, wherein the adhesive is pressure-sensitive.
20 6. The adhesive composition of claim 1, wherein the adhesive is heat-activated.
7. The adhesive composition of claim 1, wherein the adhesive is water soluble.
8. The adhesive composition of claim 1, wherein the adhesive is a sulfopolyester.
25
9. The adhesive composition of claim 1, wherein a concentration of the poloxamer with

respect to the adhesive is approximately in the range of about 0.05 to about 0.5 percent.



1 An adhesive conposition for use in an [nununosensor, conprising: an
adhesive; 5 water; a poloxaner; and an %ntlcoagulant 2. The adhesive
conposi tion of cIa|n11 wherein the anticoagulant is selected fromthe 10
gr oup conS| an nngwfadhmeamrrrpos@pn pé@lelm étwiw@medpmw@mtqfélm:@pmn wéthd, and

oxal at e. e co oSi ti aim rrein.th 0
ooy Ses it BIATRUET T AR AL wer el BT ndRGoPALRRT e 1
adhesi ve comppktet.i on of claim 3, mhereln et hyl ene OXIde and propyl ene oxi de
serve as the nononers in block copolyners. 5. The adhesive conposition of

claim1l1, wherein the adhesive is pressure-sensitive. 20 6. The adhesive

corrp0§| t hon IOf }?ei 4th Ve% r%T)]ls ?0}1 V\ﬁclglgrriag%lﬁ?elh gﬁm%ﬂésn?ecarnld\{ﬂé @gter Jr The

adhesive conp05| Ion o I've 1s water soluble. 8.
The adhesi veniiaingaas iférimonmodtuelptiomolheinghiacleded wilethagpbrsamer drel the

sul fopol yester. 25 9. The adhesive conposition of claim1, wherein a
concent r at | GHiceFEU{aRE pol oxanmer with respect to the adhesive is
approximately in the range of about 0.05 to about 0.5 percent. -22- 10. The
adhesi ve conposition of claim2, wherein a concentration of the heparin
with respet? t oAb hemaddsessov,eomprisipgr oxi mately in the range of about 0.1 to

bout, .10 m I ligrans r L1 r.. 5 11. The adhesive ¢ 03|t|o f

P o0T” her ol i Bha etk paving o Tt HayHere R comRag g o e gy R BHERE At ur o
prior to being i Rekigpekiom ida atsfe@orﬂq{qg %en@%ﬂljﬂﬁng @mclysqgaalal saﬂgtrateif%r An

i mmunosensor, conprising: 10 a | ower el ectrode havi ng first liquid

r eagent corrﬂilﬁ |eszmgs amd amel edsiodlyercion]jnrgéaterdn atiluteract nj the firgy alﬂﬁf gcondand a
SEecandsil quflqulé rea gnrtlg bei nBrrlﬁes or}lgthg ?or\x;elr A cfje %nd Fheh! nSeElr ate for
an upper electrode having magnetic beads conjugated to an antigen striped and dried
15 thereon;

a separator disposed between the lower and upper electrodes;

a reaction chamber formed in the separator and having the first reagent and the
magnetic beads conjugated to the antigen disposed therein;

a detection chamber formed in the separator and having the second reagent disposed

20 therein;

a fill chamber formed at least partially in the separator and one of the lower and
upper electrodes, spaced a distance apart from the detection chamber, and overlapping at
least a portion of the reaction chamber;

a vent formed at least partially in each of the separator, the lower electrode, and the

25 upper electrode, spaced a distance apart from the reaction chamber, and overlapping at least
a portion of the detection chamber;

a hydrophilic adhesive tape having an incorporated anticoagulant coupled to one of

the lower and upper electrodes, disposed over the vent, and configured to form a wall of the

fill chamber and seal the vent; and



t he enzyne, and an el ectrochem cal nediaéfr in adilute acid solution, the
first and second liquid reagents being striped on the |ower el ectrode and
then dried; an upper electrode having magnetic beads conjugated to an
antigen striped assalingyqostpongs coppledivrihe atheepfdhalosier adypsedegdteen t he

| ower and u I ; I formed in the separator and
havi ng t he @Bﬁ??fégﬁggﬁgggﬁﬁﬁ?ﬁgﬁﬁﬁggﬁ%%nggggas conjugated to the antigen
di sposed therein; a detection chanber fornmed in the separator and having

t he second reagent disposed 20 therein; a fill chanber fornmed at | east
partial ly i F-t hel sdparupesnsiind cliie 18 Wheiein|thgaist Grid reagsd FOBPREE ABdes,

spaced a di Sk; f LOr : i
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in each of t{umssephrxamers, aitdnaldwowemsel ectrode, and the 25 upper el ectrode,
spaced a di stance apart fromthe reaction chanber, and overl apping at |east
a portion of the detection chanber; a hydrophilic adhesive tape having an

i ncor por at egh antTiOAGMINBHNsGVIRIBH 10 0wRREInUhe arﬁib@%gupa\ﬁ%omeymﬁn.

el ectrodes, disposed over the vent, and configured to forma wall of the
fill chanber and seal the vent; and -23- a sealing conponent coupled to the
ot her, .of the | ower .and upper el ectrqodes, .disposed over.the vent,.and

cont i'ured 1o sedte ipnamgeeor s d VisrinasBreatGird by fertsh WindPeer «ne
first |iqui@ JdoagefthieOsRhé BRFopHliSadhativORAYpEAMAMER IR thetrihg8lof eRHe 0.1 to
dehydrogenase-Pg§g.and the buffer conprises citraconate, sucrose,

pol oxaner s, abeutl bmilbigramspen@illiigr. The i nmmunosensor of claim 12, wherein the
anti coagul ant conprises heparin. 10 15. The i nmunosensor of claim 14,
wherein a concentration of the heparin with respect to a concentration of
t he hydr ophid.i c Haheshunesdnsoraydjeiaingil@pkdryinitie debend ldquidreagenabatpri®s 1 t o

about, 10 m | ligra er mlliliter. _ , , . _
15 %emc%amgg, glucose, and phenazine ethosulfate in a dilute citraconic acid solution.

17.  The immunosensor of claim 12, further comprising a meter containing a magnet
disposed below the reaction chamber, the meter being configured to apply a potential

between the lower and upper electrodes and to measure a resulting current.

20
18.  The immunosensor of claim 17, further comprising a heating element associated
with the meter.
19.  The immunosensor of claim 17, further comprising a piercing component configured
25 to pierce at least one of the hydrophilic tape and the sealing component disposed over the
vent.

20. A method for measuring a blood sample, comprising:
providing:

30 a reaction chamber and a detection chamber formed in a separator disposed



16. The i mmunosensor of claim 12, wherein the second |iquid reagent
conprises 15 ferricyanide, glucose, and~“phenazine ethosulfate in a dilute
citraconic acid solution. 17. The imunosensor of claim 12, further
conpri si ng hetwetretwocdert@ides; ng a nmagnet  di sposed bel ow the reaction

chanber, the neter bei onfigured t ppl . potenti al et we he | ower
and upper el ectrodes %ﬁ@Cﬁgﬁﬁﬁggf?%pg%?@%8¥%ﬁﬁgﬂﬁﬁﬁﬁgﬁ$¥%§gOT%9F£ﬁéM?

I MuNosensokle@fodel, apaBed 4 distahct Bgdrt GO EotddgioR citRetet,N@d OV &TERBingas kagiaat ed
with the neter. 19. The i mmunosensor of claim 17, further conprising a

pi erci ng conrptiaenf theswrliguehambersndo pierce at |east one of the hydrophilic
tape and the sealing component Péjr'tﬁl?ffo%%egﬁlethe ge%%r_at(%ggﬁ theao efeclBadiod for
conprisiirg.  provi di ng: a

nmeasuring a bl ood saﬁ%Yé{ react1on chanber and

a det ect i onsgedaistahes dpad fiom the SRR IMMbEL, 3P0 e apgithg abRhswagortion®f the
el ectrodes; a fill chanber at |east partially forned in the separator and
one of the f§{ectiog|chgnb@des, spaced a distance apart fromthe detection

chanber, and oveIB@ngPg at least a portion of the reaction chanber; and 5
a vent at least partially formed in the separator and the two el ectrodes,
spaced a di stance apaar arftibody-¢drymeeasjupan in £ hisnbeifer aad chagraiclbapgsi Indredito

| east, a portion.of .the detection chanber; providing: an antibody-enzynme
conj udat e iW1@ﬁﬁ?Pgiaﬁﬁ??§$ﬁ§ﬁﬁlﬁﬁéﬁ@9?%c §5 linked to 10 an antigen in

a second buffer in the{&aghi YhobaAReE mefiRtdriy it 8eid Fh HePRctiGNd @
nedi ator in a dilute aci in the detection chanber; a first seal over a

first side offianiieg vent by way of a hydrophilic adhesive tape,

a first seal over a first side of the vent by way of a hydrophilic adhesive tape,
wherein the hydrophilic adhesive tape also forms a wall of the fill chamber; and
15 a second seal over a second side of the vent by way of a sealing component;
providing a blood sample to the fill chamber, wherein at least a portion of the blood
sample moves from the fill chamber to the reaction chamber;
opening the vent after a pre-determined time by piercing at least one of the
hydrophilic adhesive tape and the sealing component, thereby allowing portions of the
20 blood sample containing the antibody-enzyme conjugate that is not bound to the magnetic
beads to move to the detection chamber;
catalyzing oxidation of the glucose in the detection chamber, which results in the
formation of ferrocyanide;
applying a potential between the two electrodes;
25 electrochemically detecting a current from the ferrocyanide; and
calculating a concentration of the antigen in the blood sample based on the signal

detected.

21.  The method of claim 20, further comprising heating the two electrodes.



wherein the hydrophilic adhesive tape alsg forns a wall of the fil

chanber; and 15 a second seal over a secdAd side of the vent by way of a
seal i ng conponent; providing a blood sanple to the fill chanber, wherein
at least a pbrti Ohe methothef PhiooD, vdwremh therhydwphific adhashe fhithdr comandzer to t he
reaction chanber; opening the vent after a pre-determned tine by piercing
at | east onéWf'the hydrophilic adhesive tape and the sealing conponent,

t hereby all owi ng portions of the 20 bl ood sanpl e containing the

anti body-enzynme conjugate that is not bound to the nagnetic beads to nove
to the det eé%/‘i onThhanathed of daimal3; zhsrpins cermentoriioofof thecdepanirc il raspect Frea

det ectd on chanber . whi.ch,results i.n the formatjon of..ferrocyapide;

appl ying o Porentdat S B rERPPE e T GRe Bos Ruyigtr SRS |
detecting a current fromthe ferrocyanide; and cal cul ating a concentration
of the antigen in the blood sanple based on the signal detected. 21. The
net hod of CE‘&i m 2be methed pbelaiapdh heray thedydiopbilic ipdhasiys ferthees cowmases a- 25- 22,
The net hod 86 %&ﬁggn 20, wherein the hydrophilic adhesive further conprises
hepari n. 23.]? e method of claim 22, wherein a concentration of the heparin
wWith respect to a 5 concentration of the hydrophilic adhesive is
approximately 1 mlligramper mlliliter. 24. The nethod of claim 20,
wherein the hydrophilic adhesive further conprises a pol oxamner.



