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AND DEVI CE | NTRODUCTI ON Field of the Invention 5 The field of this izn['v%mg\
is coagul ation, and particularly coagul ation testing. Background

Coagul ation is defined as a transformation of a liquid or sol into a soft,
sem -solid or solid mass. Blood naturally coagulates to forma barrier when
trauma or WapsAghPgi ¢ conditions cause vessel damage.pcHhiRhBicedse t WO

wel | -recogni zed coagul ati on pat hways: the 10 extrinsic or

t hrombopl ast i n- coptCPROEHTANE ATNCOAGULIATFON ARSAY AND DEVICE o

pr ot hronbi n/fi brinogen-controll ed coagulation pathway. Both the extrinsic
and intrinsic pathways result in the production of thronbin, a proteolytic
enzyme which catal yzes the conv i p { brinogen to fibrin. Coagul ation
tests which neasure a bl ood sarrpfz{ggkglgﬁﬁgiﬂty to forma clot or coagul ate
have beenE o used to neasure the Prothronbin Tinme (PT) of a bl ood
sanpl es 15 Su I : . PT tests find
use in5a nu%?s?ﬁ&?@éﬁgﬁ?ﬂ{ggﬂg |%§%’%§%E&@%ﬁlﬁ%§%ﬁ%§gw't ests find use

i n noni t oBagkgromad | ent s under goi ng anti coagul ant therapy. O her situations

wh PT [ . i . d 1 he. ired ..pl I
fncti on def ectroeaiResld b aipcnbe R A b BordshBEnilal ot orein ¢
or S def i silidmeays. Bthed patimlly @egiasriafonh e brtiervage tablalr pthssgei nat ed

i ntravascul ar. coagul at i,on) ; 0 factor |l deficiency, factor defi ci ency;
factor w1 e ogse e, Thre B e ralicy e srapnirtonrlees Sndr one. (HUS):
hemophol i axtaside tlegbbdplagtinEonhe 0 aid tagin®insit srf@irombRyIRiihcgepBaeRN&l opat hy;

ChF orbocy EORUHGE B e B fed Acr ot e srh Reguctrignal © T C
i nt r acer el@hbin, ARTRFolia eRiymp MAGE BitalyRDthd Bénvasion b fbEBb@RA ko filkmhen ¢ at t ack

(TIA); WIlson's disease; %@d the 25 like. As such, PT tests find use in a
variety of di f¢rEionigsismhichmeanie a bload serrle’s Prlitytorfoan aplpt aveoagBelsr i nat i on

tests andhg@wb&QRvdlapyearldtRd ¥ e RhRRRRrotRdmbin THRY IPAS §f A61shdlseBple PT Ot OCOl S

i nclude both optical based devices, such as those described in U S. Patent
No. 6,1684 Serbdestyay qmmapkyrefpraed 1o auP letewt thlgestrdind vad in pagmber gbdifferet, such as

those degghiitRRds. kbt e le, BRUGRUENRS in Rroni@ifRe Pdidnts &d%gmé ggﬁc@&qlaﬁb 066, 504;

all to A Jina. I'n this 30 latter group of -patents a device I's disclosed
whi ch is $erapniitesr pibwtians adere JE irstyifiod hse inpdude festh toedeteoningf acquitsdange of fluid

viscosity pia%le@ﬁﬁafm ld&ect;"%ﬁéeﬁit&] lﬂﬁte‘f!e?ﬁfrlaﬁn id&'eéf:!? %nﬁ%ﬁf ﬁrﬁéﬁ Cbé/r S
deficiency; deep intracerebral hemorrhage; DIC (Disseminated intravascular coagulation);
20 factor Il deficiency; factor V deficiency; factor VII deficiency; factor X deficiency;
heniolytic—uremic syndrome (HUS); hemophilia A; hemophilia B; hemorrhagic stroke;
hepatic encephalopathy; hepatorenal syndrome; hypertensive intracerebral hemorrhage;
idiopathic thrombocytopenic purpura (ITP); intracerebral hemorrhage; lobar intracerebral
hemorrhage; placenta abruption; transient ischemic attack (TIAj; Wilson's disease; and the
25  like. As such, PT tests find use in a variety of different applications.
A number of different PT determination tests and devices have been developed. Such
devices and test protocols include both optical based devices, such as those described in U.S.
Patent No. 6,084,660; to R. Shartle; and elec?rochemical based devices, such as those
described in U.S. Patent Nos. 6, 046,051, 6,060,323 and 6,066,504; all to A. Jina, In this
30 latter group of patents a device is disclosed which is suitable for electrochemical
determination of a change of fluid viscosity in a sample, where the device is characterized by
the presence of side-by-side electrodes. This configuration requires the use of relatively large
volumes of sample and a measurement protocol that implements a time dependent

deconvolution of the background response; i.e., signal is measured over time and is then
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the presence of side-by-side electrodes. This configuration requires the use
of relatively large volunes of sanple and a neasurenent protocol chaEFEB 2006
i npl enents a time dependent deconvol ution of the background response; 1.e.,
signal is nmeasured over tinme and is then 1 24FEB2006 WD 02/48707
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protocols used in the present invention described bzl.i’('1 %ﬁ'ﬁge a nunber of
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devi ce conmponents, such as disposable reagent strips. O even greater
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apart working and reference el ectrodes, An electric potential is applied to
the cell £%8%s1aVaiehi eve a steady state cell current. A decrease in the
steady state cell current is then detected and related to a change in
viscosity of the 25 sanple. In many enbodi nents, the sanple is blood and the
change i n2%€ s related to the onset of coagulation in the bl ood

sanpl e, and oft@Rd&hes Phebf lRRstRhAE: 63BARES 6,006,504 60603060 e05¢; t est
strips, kits thereof and neters for use in E/)I’aCtICI ng the subject nethods.

30 BRIEE PELLEHIZOTP tN2235.94896E1%39RPSd1: and 5,300,779. Also of inferest are WO
07/18465;, WO 95/06868; EP 974840 and GB 1 299 363.
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SUMMARY OF THE INVENTION

20 Methods and devices for electrochemically detecting a change in the viscosity of a
fluid are provided. In the subject methods, a fluid sample is introduced into an
electrochemical cell having oppositely spaced apart working and reference electrodes, An
electric potential is applied to the cell to first achieve a steady state cell current. A decrease
in the steady state cell current is then detected and related to a change in viscosity of the

25  sample. In many embodiments, the sample is blood and the change in viscosity is related to
the onset of coagulation in the blood sample, and often the PT of the blood sample. Also

provided are test strips, kits thereof and meters for use in practicing the subject methods.

BRIEF DESCRIPTION OF THE FIGURES
30 Figure 1 provides an exploded view of a reagent test strip according to the subject
invention.
Figure 2 shows the time-current plot of a typical data set where blood is introduced

into a strip and the current is monitored with time.



Figure 1 provides an exploded view of a reagent test strip according to the
subject invention. Figure 2 shows the time-current plot of a typical deg 25
set where blood is introduced into a strip and the current is nonitored
with tine. 2 2 4 F E B 2006 WD 02/ 48707 PCT/USOL/ 46673 DESCRI PTI ON OF THE
SPECI FI C EMBODI MENTS Met hods and devices for electrochemcally detecting a

change i nyd@uyipscosity of a fluid are provided. |In §fqsgigigct nethods, a
fluid sanple is introduced into an electrochem cal cell having opposi tel y

spaced apart wor ki ngms@mmﬂenmmﬁm@m%a%ﬁé ectric potential is
applied to thei\écell o,first achieve a steady state cell current. A decrease

in the steady apddepices fpy dgsiroshemicailydetgeting a changaindhe écasi@@f 8 0 a change in
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change |n VISCOSI is related to he onset coagul ation in the bl ood

sanpl e, afgcterheeycat ¢rd hPW%?PWﬁ@YlﬁP%@ﬁﬁP@éWﬁﬂk@S apg ssferenge eleotrddad. A e t est
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10 Before the subject ‘invention Is descri her, is to be understood
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| nst ead, resen I nven °Shed by the
appendéd cl al nms. In this specification and the appended clai nms, singular

references in the.plura cl ea di ct at es
ot her wi se. Unlcfleegosre %'gfllﬁ’ﬁeotimgt“kg'w%les I eéf"fnﬂ relgﬁﬁ?ﬁ gﬁa@‘#}x‘%‘&. entific terms
used her einverttion B8 nbhlﬁm&ﬁn@thapammem&;dﬁmmﬂthymadmhﬂmﬁ&dﬂﬂowm of ordinary

skill in the.art i nven i on,bel.o S summari zed
above, t héaréaﬂ%l}sé’gﬁw P?V%lggﬁafrleglﬂ %P eéi“ ﬂ%@ﬁﬁ@ggﬂ m“%'@tl}g)si‘f?ﬁ?ﬁ& a 25 change
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for te tec an increase.in the viscosity of a fluid
sanpl 3% eé‘iﬁlgﬁ%@?m 8‘5}%8‘?"‘% a’é‘{}? Rqt teared tQL%E‘Hg‘i"‘gC[% a@é eosé?@ct an
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In this specification and the appended claims, singular references include the plural,
unless the context clearly dictates otherwise, Unless defined otherwise, all technical and
20 scientific terms used herein have the same meaning as commonly understood to one of

ordinary skill in the art to which this invention belongs.

METHODS
As summarized above, the subject invention provides a method for determining a
25  change in viscosity of a fluid sample. Often the subject methods provide a means for
determining or detecting an increase in the viscosity of a fluid sample. The subject methods
are sufficiently sensitive to detect an increase in viscosity that is less than about 1 ¢ps, and
often less than about 0.5 eps in magnitude. As such, the subject methods are sensitive
methods for detecting a change in viscosity of a fluid sample.
30 Another feature of the subject methods is that they are electrochemical methods for
determining a change, and often an increase, in the viscosity of a fluid sample. By
glectrochemical methods is meant that the subject methods employ a working and a

reference electrode. Specifically, the subject methods employ a current produced between a



often less than about 0.5 cps in magnitude. As such, the subject nethods are
sensitive nethods for detecting a change in viscosity of a fluid sairgi:ge Z[TQGE)
Anot her feature of the subject nmethods is that they are el ectrochem

nmet hods for determ ning a change, and often an increase, in the viscosity
of a fluid sanple. By electrochem cal nethods is neant that the subject

nmet hods erg @ysa7 working and a reference el ectrode. saagwidseal |y, the

subj ect nethods enploy a current produced between a 3 2 4 FEB 2006 WO _
02/ 48707 RekidadfcAROeolumol B RilghsiRIG! B AGEELAAEAAS AlMsgANges therein
to determ ne a change in_viscosity of the fluid sanple, as described in
great er d&€AMd syapleie deppribed iy greates detpl belpwe he subj ect methods is to introduce
a quantity of fgrd kit il tfeQubjEot nRBSENEM intodie ity into an
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is a cend Xife Shd ref@bnEl -ﬁg}g | fluid is an
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whol e bl o : | Ive r | C t.he coagul ation/clotting
time, and ﬁ%?e‘%&g}cgﬁé}fl\é%%tﬁ%% P h&%ﬁlogg& #@%\%‘E&ﬁ%e ﬁlﬁlg A q’@%@"%‘fm}fl uid, e.g.,

bl ood, t hsampls in meny exibekedentrthofltifis vdokdicodohe dérivativealsdrdof frommihixh, but is
general ly,a snal | | ume. c Vol u af fluid introduced into the
el ect rochgﬁic%aéfﬂat(l:oé]?lcl?o%nrr%}l%egﬁdahlerléahr)\raEE?WD"%? g%%?ﬂf’ ®b.1 to 10 }tL, usually from
about 10. 2 t o 5CHO ambynt affthidyege blesdaliat i iftrodunredinoube decBotiemicalceft. L. The sanpl e

is introduced.into th el ectrochem cal. cel |l using.any conveni ent protocol,
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to wick i sle@rotihiel edliyraheiingsfrogebbut 02/ 0T ubvakefrord abdiy.2 tdX%0 conveni ent
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i s practi e&bdind gere vsually &omabpw £ torbf Hhdthe o8 infreduped into B9 i nciple, with any

type of I ' ' | ampr ki ng and
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netal el ectrodes separa spacer “l'ayer, ese conponents
define a msgaetitedn area or zone that makes up the el ectrochenical cell.

While the subject methods may be used, in principle, with any type of
electrochemical cell having oppositely spaced apart working and reference electrodes, in
20 many embodiments the subject methods employ an electrochemical test strip. The
electrochemical test strips employed in these embodiments of the subject invention are made
up of two opposing metal electrodes separated by a thin spacer layer, where these
components define a reaction area or zone that makes up the electrochemical cell.
In certain embodiments of these electrochemical test strips, the working and
25  reference electrodes are generally configured in the form of elongated rectangular strips.
Typically, the length of the electrodes ranges from about 1.9 to 4.5 cm, usually from about
2.0 to 2.8 cm. The width of the electrodes ranges from about 0.07 to 0.76 cm, usually from
about 0.24 to 0.60 cm. The working and reference electrodes typically have a thickness
ranging from about 10 to 100 nm and usually from about 10 to 20 nm. Figure 1 provides an
30 exploded view of an electrochemical test strip according to the subject invention.
The working and reference electrodes are further characterized in that at least the
surface of the electrodes that faces the reaction area of the electrochemical ceil in the strip is
a metal, where metals of interest include palladium, gold, platinum, silver, iridium, carbon
(conductive carbon ink), doped tin oxide, stainless steel and the like, In many embodiments,
4



In certain enbodi nents of these el ectrochem cal test strips, the working and
25 reference electrodes are generally configured in the form of el ongated
rectangul ar strips. Typically, the length of the el ectrodes ranges f§udpg 2006
about 1.9 to 4.5 cm wusually fromabout 2.0 to 2.8 cm The width of the

el ectrodes ranges fromabout 0.07 to 0.76 cm wusually from about 0.24 to
0.60 cm The working and reference el ectrodes typically have a thickness
rangi ng fmoomabout 10 to 100 nm and usual ly from abougctlddet; @620 nm Figure 1
provi des an 30 expl oded view of an el ectrochem cal test strip according to
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el ectrode YR ca.l I | I S | erl at is capable
of provi %Fnﬂgﬁ?ﬁj@tﬂ%ﬁa@ OF Og@dpf)hatyr ?:1? h"grag’ﬁ%g % aI{JPelﬁcthe

el ect rochem cah fmwofﬂtelelemcahemcal&st\mtmsls esed Suthése Bhsodiradingrdf desulijetat may be
enpl oyed as.t te i i sti,c e. g. ETG

ool yi e P BRI AR Bt B e cltirodes peBibes g s Bchoetandin g e
like. A ﬁleaéparaed(bjf oﬁlbe sl&:lrteﬁdtan@s; hehitaathe tiletﬁﬁces&twéqmshm@ﬁn'g and hese

enbodi of thcgrroﬁ ‘J(‘J 8§Et hods is that pe Wor and ref erence

el ect P de§e %?CEIEIE on Foneor area of s Yl Froshrpica é‘?s SURBSFEAET by only a
short di Sk@4IC&his amﬁiaaltsb@mgtohme dsdnaercRpinseanrbdts invas Libjeet tasdelrigd r ef erence
el ectrodes in e or area.of the ele test stripis

reactio on ochem cal
extremnel y® asrﬁséiftlf’? Tﬂqe%eu?ﬁqgf‘ﬁ&rfs%ﬁé@??fé”%‘f‘on? oF SIS %ﬁ{; AWRLHSF er ence

el ect r odegoiiihgla0@ refidtc € Qbctib®B! THE kRiERSss of Bisqpdc@Idet mBf rahfReroR! Hxgnce of a thin
spacer |ayer positioned or sandw ched between the worKki nglpand reference
f

el ect r oded50 Amand ip pigedess Saper capdl & 0P aae pnd vyally rangep fograbeutflfp®in 196 t o

20 pm,e.g., 102 to 153 pum. The spacer layer is cut so as to provide a reaction zone or area with
at least an inlet port into the reaction zone, and generally an outlet port out of the reaction
zane as well. The spacer layer may have a circular reaction area cut with side inlet and outlet
vents or ports, or other configurations, €.g. square, triangular, rectangular, irregular shaped
reaction areas, etc. The spacer layer may be fabricated from any convenient material, where

25  representative suitable materials include PET, PETG, polyimide, polycarbonate, and the like,
where the surfaces of the spacer layer may be treated so as to be adhesive with respect to
their respective electrodes and thereby maintain the structure of the electrochemical test
strip. Of particular interest is the use of a die-cut double-sided adhesive strip as the spacer

layer.

30 The electrochemical test strips used in these embodiments of the subject invention
include a reaction zone or area that is defined by the working electrode, the reference
electrode and the spacer layer, where these elements are described above. Specifically, the
working and reference electrodes define the top and bottom of the reaction area, while the

spacer layer defines the walls of the reaction area. The volume of the reaction area typically
5



750 pmand is often |l ess than or equal to 500 m and usually ranges from
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during the %ggg&n%eﬂ%&nhpa&z?{e%%&e%%&h ntgﬁaﬁ%srﬁlg?he subj ect net hods are
used tld dehebnediantiosduhcitoxpphepsaineimetiwsgfate, 2,6-db@thyb b4 bereo@iinag, 25-sanpl e, t he

reaction ggtg% t t ncl udes a
r edox cou%{c}ﬁ%mof%%%??%ﬁdaﬁ% gegl%?eﬁlgflgr es E’O(S:%é%u &1&}3%&3@%}@ 3@1? €E\ném{%tgent The
r edox coupbrepla«fcs tahéthe hhgérmW@mbwﬁmeritsomdomliequ@&enﬂar interestade up of one or

nore redo coupl.e a n A variety of different redox couple agents are
known in ? ngie ahHhe 1ks

In many embodiments, the reagent composition also includes a coagulation
20 catalyzing agent. By coagulation catalyzing agent is meant one or more components or
reactants that participate or interact with components present in the fluid saniple, e.g., whole
blood, to initiate the clotting process in the blood sample. For PT assays, the coagulation
catalyzing agent generally comprises thromboplastin, which thromboplastin may be purified
from a naturally occurring source, e.g., an aqueous extract of acetone dried brain tissue, or
25  synthetic recombinant thromboplastin (r-DNA thromboplastin), which generally includes
purified recombinant tissue factor protein and a purified artificial lipid component, A
representative coagulation catalyzing agent is thromboplastin-X§ with calcium sold under
the trade name INNOVIN® by Dade International, Miami FL.
Other reagents that may be present in the reaction area include buffering agents, e.g.
30 citraconate, citrate, malic, maleic, phosphate, “Good” buffers and the like. Yet other agents
that may be present include: divalent cations such as calcium chloride, and magnesium
chioride; surfactants such as Triton, Macol, Tetronic, Silwet, Zonyl, and Pluronic; stabilizing

agents such as albumin, sucrose, trehalose, mannitol, and lactose,



and include: ferricyani de, phenazi ne ethosul phate, phenazi ne nethosul fate,
15 pheyl enedi am ne, 1-nethoxy-phenazi ne nethosul fate, 74 FEB 2006
2, 6-di met hyl - 1, 4- benzoqui none, 2,5- dichloro-1, 4-benzoqui none, ferrocene
derivatives, osm um bi pyridyl conplexes, ruthenium conplexes, and the |ike.
I n many enbodi ments, redox couples of particular interest are ferricyanide,
and the | wkfoss4; many enbodi ments, the reagent conposiciRtas30 | ncl udes a
coagul ation 20 catal yzi ng agent. By coagul ati on catal yzi ng agent is neant

one or nore c t; agt with
conmponents pr g;ﬁgg{bﬁ%%sﬁ& VFéSlﬁjggsgdg 1§%e§l%gy£@sgﬁt\kﬁ&9 b?‘éodg[b% Initiate the
clotting Peoeiyscimpontds hijoo, Whm)ﬂheamtﬁmt OfFﬂTe aabzzg ssdox h?epboagul ation

L7 SerORa BRI Atdel nERTRNI PE0BNLOTBARLARK Rhoy WS SO TDOP 251 1

may be puri y Ooccurring s an afueous extract
of acet onthededusetl dodad cquplé smmeglenbﬂypl%lysgngem abouteldoﬂ@mﬂ\@msuaﬂhfrmnbopl astin

 cones; nhaPog 3t ne UG ASACE A hilel dHF Bt shd G LEERI™) Nt

ti ssue fa roteirnh a ur|
represent &bmu@om:&@ig:uloatanmtme ah«ymt sfgoayatitn aa&ly(zing agdnom@smmﬂ XS with

calciums nder. .the tr NKHOVI t [, Mam
o, ner SPEalaTEes o5, oD et e b e B0 i TPEEm e
ba f SI’I Bg?&gﬂnﬁf Bs gbirﬁrea%eagprésbmtﬁmraefb;ﬁten aeh bﬂmhﬁnthwdenmm]gmh@l c, phosphiat S,
"Good" buffers and the |i t her nts resent i ncl ude:
i valent ey Bt b e T e ol Lo Aot A s TR R Pl or e

surfaapant s suchprsenttivé @8 strilyt Qbe in TR kEHARL Meths hslh%blctelﬁlrbkblodéﬂﬂﬁjwm uronic;
stabilizi n 3gents such as al bum n, sucrose, trehal ose, mannitol, and
| act ose. F E B 2006 WO 02/ 48707 PCT/ US01/ 46673 The reagent system

when pr esent Foﬂoﬂﬁ@@in@dlémnwu@cﬁﬁ%omeelééwbcﬁeﬂﬁéﬂceﬁhaﬁcoﬂﬁmﬁ%&u@f the various
conponents nay Pi where the anount of the oxidized redox coupl e
1

conponent P‘?tﬁ‘ﬁ'iak‘é pprjied toribrersl! i agpanaes sukficisntitoprodisn 2 Ardy §I§EMISA f r om about 90 to

900 ™™ biRednAEHACERinE %%éfe&ﬁ&&le@&&ﬁmﬁ M&f@bﬁéahba)ﬂyra?d&ﬂﬁﬁnf romabout 1 to
20 mvl usually from5 about 5 to 15 mv the anpunt of buffer typically

r angest3f r elastadeniential iy QPPQW@FWVFH e WQIW aﬂ‘i the rafeenseieleatodesén 2 wael  and t he
amount of «6AGHLEd AR FRHELYTh REh BRI GURAREN e bIBHGA s anges from

about 0.0 o 50 usual rom about The overall
mass of degpliedeieptnd popana@l@merallm ratna@ frogeabpitOrio é)r6e‘é ueutaliz (311 abwtt hese

embod! TNk, oA, 3h ke AEEFehS e B hcrbol PTG retigal |y from about

couple as described above, application of the constant electrical potential as described above
20  results in the production of a steady state current described by the following formula:
is=n2FADCo/L;
where:
n is equal to the number of electrons transferred,
F is Faraday’s constant, i.e., 9.6485x10*C/mol;
25 A is the area of the working electrode;

D is the diffusion coefficient of the cell, where this coefficient may be determined
from Fick’s first law, i.e. J(x,t)=-D¥°",, where j is flux, x is the position
from the electrode, and t is time ;

Co is the redox couple concentration, e.g., the ferrocyanide concentration; and

30 L is distance between the electrodes, e.g., the spacer thickness.

The overall time period required to obtain the requisite steady state current, as

described above, is relatively short in certain embodiments. In such embodiments, the total

amount of time required to obtain the steady state current, i.e., the period from sample entry



10 A representative test strip for use in the subject nethods is depicted in
expl oded view in Fig. 1. Followng sanple introduction into the : 06
el ectrochem cal cell, a constant electric potential is applied to tzhlb Fc%?q
in a manner sufficient to produce a steady state current between the

wor ki ng and reference el ectrodes of the cell. Mre specifically, a constant
15 el ectrivg@pagRntial is applied between the working ghtishlfessef €rence

el ectrodes in a nmanner that produces a steady state current bet ween the two

el ectrode ent i.al ner ally
ranges fr?)yrr%h a% ({T&gﬂ léhﬂggt gh\/%tggdg nslcl)S esﬁ‘l?é?ﬂtago ng Sfc‘cf“gs WEAYV. In many
enbodi meniesstmbeuttlﬁeecem@cm@ﬂhHmyaﬁome&duMmdlSlsd:eﬁdsa r edox coupl e, as
descri bed abo C on of onst el egtri otentlal as

descri bed aboveguiegf&é’gvu enme- eﬁlgﬂ GWF’ C’%‘tao“ eIeh ‘5’8;&%@9&“@ current

descri beduxhyafitmmﬁmlhdmmm@thmadlmthnmaS n2FADCo/ L; where: n |s equal to the
nunber 5of ele Eogé ttrar'{gfeh] et-d ('i: I S dJF:iar adﬁ% S. ctgqné%s .

9. 64858104C/ oS 133 ity the supigct methads i ode ehi %ﬂ%cu@ﬂ s the

di f f usi onaclaehit itids eahgead a tiaggedeikcosiwhT e sh.thf.)l& 16 884y dntolitlentBYe be determ ned
fromFick's fi )/ dx where | is flux, x is the

posi tion }faP%?r’rflattFF e@f’t&%tsraéla‘ééas‘hlﬁéhet“"?@sﬁ entHhejmagpifpde piay x coupl e

concent r atidc@ase 1ﬁ3tlﬁsteadyh&té‘dﬁfrér@ﬂn‘ﬁﬁ@Hd@te@@tﬂﬂlﬁ@ieEﬁdt Rﬁ'st%_lﬁﬂsz% 3 |L| l tS di st anced
ness e overa e perio

bet ween t he e o] i t he spacer th

required P%‘ag‘kﬂ‘%?ﬁ g%iﬁlgscrgqegeﬁhe@w&ey f e decesageuin mamt embgdimep8scri bed above,
i's religti wape f@mlbautlzno G®%,. txabtﬁer%ﬂb&ﬂmmbﬁme}e& iSHUE PreesTRg F@F&% p the total
anount of tine required to obtain the sfeady state curren e., the period

f rom sanpf® sty gty vaues, ope pefpe pmioge vt G/ cagrbtiorawtusd teadeis of o the cel | to
establ i shmrgm%gﬁlg@té&gggyenget(ﬁtgh%cgdémgm ?ﬂts | ess than about 15 seconds,

usual ly Iess than about seconds; ten ranges from about 4 to 15
seconds. Fi gurﬁcﬂctsﬂﬁmﬁbh@ow W@Gdcieell@@seym&Ftadmtatachpﬂle’ézbndmt@;et wher e

bl ood i's masrggyﬁae‘qscogngto@th@ﬂaﬁ@m%%e eﬁ%u&gé@lgﬁtceﬂ ﬁelgz%ie Rlafd With time. 5

The next step 1 n the subject I'n the steady
st at e 16ur inergsses in viscosity result in a detectable decrease in the steady state current and thus can

be detected by the subject methods, where the magnitude of the increase in viscosity may be
as small as (.5 cps or smaller in certain embodiments.

In many embodiments where the sample present in the electrochemical cell is whole
blood and the reagent composition includes a coagulation catalyzing agent, the increase in

20 viscosity is then related to the onset of coagulation in the blood sample, i.e., the occurrence
of a coagulation event or blood clotting in the blood sample.

In certain embodiments, the increase in viscosity and concomitant detection of the
onset of coagulation in the blood sample being assayed is employed to determine the PT of
the blood sample. In these embodiments, the period extending from the initial sample

25  introduction into the reaction area or zone and/or the establishment of a steady state current
and increase in viscosity/onset of coagulation is determined and the PT of the blood sample
is derived from this time period. The time at which sample enters the electrochemical cell
may be detected using any convenient protocol, where particular protocols employed may
depend, at least in part, on the nature of the meter device employed with the electrochemical

30 cell In certain embodiments, the time that sample is introduced directly into the reaction cell
can be manually recorded. Alternatively, the meter may automatically detect sample
introduction into the electrochemical cell, e.g., by detecting an initial decrease in the voltage

required to achieve a constant current between the working and reference electrodes of the



and relate this change to a change in viscosity of the sanple. |In many
embodi nents, the change that is detected is a decrease in the steadyh §talb
current. The magnitude of the decrease in the steady state current that is
detected in this step is at |east about 2% and wusually at |east about 10%
where the magni tude of the decrease in many enbodi nents 10 ranges from about
2 to 90% WayRkARer enbodiments, of interest is the ral &b khange between
two steady state val ues, one before and one after the coagulation event, and

the rel atjgn this. change. i t e ce of t coagul ati on
event . Th&eeﬂdﬂggée%‘tsi %P’Pﬁlc?gtmp ﬁgnaal@gv%%ﬁ%%ﬁ]ie%ggeEgg?@;ggorp?{atgt?&i%%gt ate current
i s then refanes) @ther pastodolsdorsample deectibismals e may albdie edployell, sanpl e in the

el ectrochemi ca[ﬁ1 ell. Reh{ti eil $ Ilb. 15 increases.in, viscosity result in a
det ect abl e decrea¥e® FHHY °I§a¥%§‘%§? tg?%ﬁ i hod g £ hqnfﬂﬂﬁ’ezlgﬁpe%%d det ect ed by
t he subj efrém saiphoidgoduetierte ofstief brgilitiondethe PT bhfie blbed @A, hay béi scosity may be
as sma%l as 0.5 GRS, or srr&lﬁl e{l' in cgrtai n erébodi nents. In many enbodi nents
wher e ? heSumRlished manuallyior through the use of oy atqmATRd COMPEIIE Mefns, WEER 8™ bl ood and t he
reagent ComIQSibbdigwnts e hsdEsn AtGRegbapitap nealsahudizisiodda®ed in the increase in

20 viscosity i.,s then related to, the gonset of. coagulation in the blood
sanpl e, % .‘fcu?%@%})@ﬁﬂﬁjﬂ%@émﬁcﬁ“‘é‘?s lot sef @&y ent or bl ood clotting in

t he bl ood sameabowad&a{&ahﬁt&mibsr@aaﬁ&t,ouiJi@odrﬂ\@hﬁ@&@rebﬁat\éhScosi ty and
concom tant detection of the onset of coagulation in the blood sanple being

assayed i €'alprapeiue Taeisadly ihsaboysmotpepl isramedeut o adefapesiiipiagging n t hese

embodiyFeng &y afiE2084b 0 LSX LA G from the initial sanple 25 introduction
into the reaction area or zone and/or the establishnent of a steady state

current and ilherlwas destribed methodsi fing gsris ey applicatiengwiierst thaxdstersingtmenf i ned and

the PT of, i:he.: : I8 : i yved | ' ' e tine at
whi ch sarr%fqg:%sél tcg%%e?ﬂ%@%?%%%égﬁeéfﬁ%%%aﬁg %ugﬂ}tﬁemun@)e/&%x{ezﬁlaﬁé’sfs éﬂé e %EI ng any

conveni enin tgrdsteouioktionwhET ef pldeadiserupla anpascuddok sseinphyoapelitatienwhetepend,  at
east 11 ARlbefbiS Al Wb L L e TRIEL UL 6 I YEE MR e

el ectrochenrca C arn e e ti ?‘ﬁlgt sample is

i ntrodacesgecdor, @gtd.y into the reaction cell can be manually recorded.
Alternatively, the neter may automatically detect sanple introduction into
the el ectrochemcal cell, e.g., by detecting an initial decrease in the

voltage Degtesred to achieve a constant current between the working and
reference el ectrodes, af the 8 24FEB2006 WO Q2/ 48707 PCT/ USOJ/ 46673 cel | .
(See U.S. Appli%lﬁ?e{’tr?vdquégﬁeémﬁﬁ%m@ 196 gaters ?ﬂ“é?jmﬂ?ﬁg‘mi%ge %@@t, i ncor por at ed

her ei N byinvention. The subject meters are typically meters for measuring a change in viscosity of
20 fluid sample, and are meters for measuring the PT of a blood sample in many embodiments.
The subject meters typically include: (a) a means for applying an electric potential to an
electrochemical cell into which the sample has been introduced; (b) a means for measuring
cell current in the cell, including a steady state current in the cell; (¢} a means for detecting a
change in the steady state current in the cell, e.g., a decrease in the steady state current of the
25  cell; and (d) 2 means for relating the change in steady state current to a change in viscosity of
the cell, e.g., a means for relating a decrease in steady state current in the cell to an increase
in viscosity of fluid in the cell.
The means for applying an electric potential to the electrochemical cell, means for
measuring a steady state current in the cell and means for detecting a change in the steady
30  state current in the cell may be any convenient means, where representative means are
described in WO 97/18465 and U.S. Patent No. 5,942,102; the disclosures of which are
herein incorporated by reference. See also U.S. Patent Nos. 6,066,504, 6,060,323; 6,046,051;
the disclosures of which are herein incorporated by reference. The means for relating the
change in steady state current to a change in viscosity is typically a computing means present
9



reference.) Qther protocols for sanple detection in the cell may al so be
enpl oyed. The above conputational steps of the subject nmethod, e.g.,
relation of the tinme period fromsanple introduction to onset of  74FEB 7056
coagul ation to the PT of the blood sanple, may be 5 acconplished manual ly or
t hrough the use of an automated conputing neans, where in nmany enbodi nents
the use of an automated conputing nmeans, such as is described in connection
wi th the swdjaghs devi ces di scussed bel ow, is of intergstuysoilfsgzabove

descri bed protocol may be carried out at roomtenperature or at an el evated

t enper at Uihe R w1t i¥ ca msoﬁ@l@ﬁﬁ%t&r@amch@e%&g%ﬁb{he to@ Lenmperature

ranging 10 from about 20 to about e above descri bed
met hods f FiBEeJ8 ¥ispasityplthefiid paaple bmaﬁh@ﬂ@dtwtsd@cs@?mafuﬁbﬂ agfeansa vi scosity

change i nfirddit the SAIRL & cterfoRloRRb e oﬁs%B@ésgguJah&?F&&mﬁ la iEBRQOdS sui ted

for use in the determ nation of as such find use
in any ap&rﬁﬁﬁﬂl@W%BTéfablp@%@Plérﬁwﬁ&tUénP%fﬁfﬂthf 6 866f84ithed, e.g., those

applicati &Q&os@ﬁ%@‘%ﬁﬁ‘f’s HePeid DGrRRE %ﬁr?éfé}gncéf’ Section, supra. DEVICES A so
provi ded by the subject 1 nvention afe neters for use in practicing the

subj ect invention. The subject nmeters are typically neters for neasuring a
change inéé{g gscosity of 20 fluid sanple, and are meters for measuring the PT
of a blood sanple in nmany enbodi nents. The subject neters typically

i nclude: (a) &Alsmemoaddddore kit firpaiy pacticelgdetsnbject pmﬁledntlr‘hrllum ofiael

el ectroch -egtallnveﬁ + atlle%t?n m ?I‘%]gg%lgT{TB reaﬁcrﬁ%ea{) gs efcél %{t}i (b) a nmeans

for measurl curren Yate current in
t he cdall ; Them)xbjactrkﬁamay fwherdmmﬂeama@sﬁ)r obihmmgephynoﬂ&gﬁ:a‘ﬁstaﬁﬁléyFostate current in

t he cell as i the s ayst urre o'f e 25 cell; and
(d) a rreaﬁ’%amggrwﬁé?é ﬁ?lof%g ﬁ&gtbf Jpey "E%gl tg‘f% a change in
vi scosi t ymefas fctrhbtamigla,bmdgamplasucﬁamlaﬁdalforrs&ékatgl armgec dﬁ@creaasﬁmhn st eady
state current in,th nerease . 10 vis osity of fluid in the cell.
The means ™8P AR 3';’?‘?13“ 54‘11“&“ 5%?@?%‘?%1‘[‘“@6’ Clﬁ@‘%l“@&"tsrf?fchem cal cell,
means for callmaﬁgme Rgnandt, e ady c@*ﬁ:@lts@luﬁwdr@ﬁﬁddrm etgh@c&aghmuomdmfmans for

det ect i ng t he steag[#eg% s]tJ te curr in the cell may be any

converienf® ﬂ@?hwéﬁ%m%%v@% fip GEOGIERGHLS, te tstfé%’d’?‘i‘iﬁ‘éﬂnl n WD 97/ 18465

and U.S. E’Lﬁér@di!éd iNRrumentd4dedBBsd bR, B &@éc@%tmeeﬁnmt c%tdabctgfoauce@eﬁ ein
i ncorporated by reference. See also U, S tent Nos 6, 504; 6, 060, 323;

6, 046, 051 the srig é‘)uﬁ’l"‘@lﬂ sapiF aRpliggtioppdaplatinedheristegted prodicbioisramonet oby r ef er ence.
The means ,{,Bfe i &leahi %5!9 Hikdly, (6186 HR1ubinSthRRAY fo?‘ilﬁﬁéathg WijeelGit to a change in
viscosity is typical a conputing neans present
components in the etermmatlon of an analyte concentration in a physiological sample.
20 These instructions may be present on one or more of the packaging, a label 1nscrt, containers
present in the kits, and the like.
The following examples are offered by way of illustration and not by way of

limitation.

25 EXPERIMENTAL
L Electrochemical Test Strip Preparation

An electrochemical test strip consisting of two metallized electrodes oriented ina
sandwich configuration was prepared as follows. The top layer of the test strip was a gold
sputtered Mylar strip. The middle layer was a double-sided adhesive with a punched hole

30  that defined the reaction zone or area. The punched hole was a circle with two juxtaposed
rectangular inlet and outlet channels. The bottom layer of the test strip was sputtered
palladium on Mylar. A reagent of citraconate buffer, ferricyanide, ferrocyanide and
relipidated recombinant tissue factor was ink jetted on the palladivm sputtered surface. The

amount of reagent ink jetted onto the palladium sputtered surface was 597 ng/om?. As such,
10



9 24FEB2006 WO 02/ 48707 PCT/ US01/ 46673 in the meter which is capable of

rel ating the neasured change in steady state current to a change i FER 2006
viscosity of the fluid sanple. In many enbodi nents, this neans is f kfear g\
means for relating the change in current/viscosity to the onset of

coagul ation, and is often a neans for determning the PT of a bl ood sanple.
See e. 0., wyusptent No. 6, 066,504; the 5 disclosurg. W%Hih is herein

i ncorporated by reference. Kits Al so prOV| ded are kits use in practicing

t he subje h 3 ect..inv n ,at, | east include an
el ect rochgl%n ca P?ggﬁgcnpﬁfﬁhﬁw? 125 n%/‘)m %I gm?l%ee"&a gg@)%@cm é}w’f'ﬂ’@“%tubj ect kits
may f :.II’ t hefrfelquwmewa 8 rmg/a afbthe miMuai crf m:gmhgfm ﬁﬁu@faﬂgt w@|b9 x@&;ﬁ*ﬁ}(e For

exanpl e, L9 i ca e.is ood, the subject kits may
further mc?’EPdOdtCQsleﬁggﬁls lpolf)fhgwﬂfq’ﬁ%gé bl ood sanple, such as a |ance for
sticking a finger, a Iance actuation neans, and the like. In addition, the
subj ect k ts rﬁaecmncol gﬁe a calibration neans for <calibrating the

i nstrunen §Y 4 (g trol solution or standard, e.g., a coagulation

control 15 soI'IlhéaMeﬂék&ﬁbel‘iatSlpasehipWEth’IctEﬁdiﬂ%thdFTﬁQrﬂl@HBanﬂi@&di ments, the
as descri bed above, for

kits al so_incl ut onat ed i nstrunent,
det ect i ngf({llﬁﬁs'gﬂuﬁﬁg’l%ﬁ Siﬂ‘gaﬁé't&o Hegdiniodhe reartion wea arzpreptihsteshitiihg sanpl e
appl i cat i @R tiem 1ehﬁouﬁtﬁoﬁhﬁeﬁ@éc&‘a5@d Bh@ASdterkit JrEs ¥TPMPfieq0f anal yte in

t he sanple. Fina ,. the kits include instructions for using the subject kit
conponent &tyggn ﬂw&%e%mr#amc& glegirodesnand ihp roqultant enreeathetesen e v a

Py S| 0b0GHe:bbas &ThbiorcA0TEBRIESH HEY GRS UIRANE oY B3l DibgRe or T e of

t he packagj a | abel insert, containers gogsent Int s, and the
i ke. TheP¥ epr@eﬁewgthéﬁt%m@ Gaﬁf@t (TMW@EFHB? yhedhitipl|shrogle maodtmhorand not by

way of | ’co'ﬁletcﬁ&’eﬁg in s%édﬁgg EW fhermihed & Deh rAGETHEHT o-fﬁﬁtblo§{1 rip

Preparation An electrochemcal test strip consisting of t al l'i
el ect r odesunplei Bawred shawsahe tieasetwen plocofihe datarsettwire blerd ipnepncadntas foI I ovvs

The top | E‘Wﬁndcﬁfle &ﬂgrghﬁé{@%eggﬁhggﬁea_ gold sputtered Mylar strip. The

m ddl e | aye sive wth a punched hole 30 that defined
the rdacti on zone or area. The punched hole was a ci rcle with two juxtaposed

rectangul ar i r:flhgabo%ggsﬁﬂtakc?&xsc%g%gﬁgmonsugc fiat s%_]ec? mveni g{)ro%fdet e test strip

was sputtered
simple and powerful tool to determine the PT of a blood sample. Advantages of the subject

methods over non-electrochemical based coagulation detection methods include use of low
cost materials and the opportunity to use wide variety of controls, including plasma based

20 controls. Additional advantages of the subject invention include the ability to employ small
sample volumes and the fact that the electrochemical measurements made by the subject
methods provide a simple-to-interpret signal that converges to a steady-state value. Yet
another advantage is the ability to use low cost electrochemical based meters, which provide
for significant cost savings. As such, the subject invention represents a significant

25  coniribution to the art,

All publications and patents cited in this specification are herein incorporated by
reference as if each individual publication or patent were specifically and individuaily
indicated to be incorporated by reference. The citation of any publication is for its disclosure

30  prior to the filing date and should not be construed as an admission that the present invention

is not entitled to antedate such publication by virtue of prior invention.

Although the foregoing invention has been described in some detail by way of
iltustration and example for purposes of clarity of understanding, it is readily apparent to
11



pal | adium on Mylar. A reagent of citraconate buffer, ferricyanide,
ferrocyani de and relipidated reconbinant tissue factor was ink | et tyedr g3
t he pal |l adi um sputtered surface. The amount of reagent ink jetted onto the
pal | adi um sputtered surface was 597 nglcnR. As such, 10 2 4 F E B 2006 WD
02/ 48707 PCT/ USO1/ 46673 the anpbunt of citraconate buffer was 120 ng/cn®
ferricyanpw@aaMes; 460 ng/cn2 , the anount of ferrocyaggrdgewess: 8 ng/ cn?2 and
t he anmount of reconbinant tissue factor was 9 ng/cn2 . An expl oded vi ew of

the test §bdkioPoriifiary AWM harkindightof the teabhingPet @R tidveRiddhablertkit@nag@ve descri bed
strip is enployed to determine the PT of a blood sanple as follows. A 1.5

Irl bl oodal’éé}?ﬂ!%éﬂti%s’inﬁif begmde dretavighoptseparingdromythe s eredike of the test
strip angpihey gappl e introduction tinme is recorded. A constant potential of
-0.3 Vis applied between the working and reference el ectrodes, and the
resultant current between the two 10 el ectrodes is nonitored. The appearance
of a steady state current is first detected, followed by a decrease in the
steady state current. The tinme period fromthe initial sanple introduction
to the decrease in steady state current is determned and then related to
the PT of the blood sanple. Figure 2 shows the tine-current plot of the
data set where blood is introduced into a strip and the current is
nonitored with time. 15 The above results and di scussion denonstrate that
subj ect invention provides a sinple and powerful tool to determ ne the PT
of a blood sanple. Advantages of the subject nethods over

non- el ectrochem cal based coagul ati on detecti on nethods include use of |ow
cost materials and the opportunity to use wide variety of controls,

i ncluding plasma based 20 controls. Additional advantages of the subject
invention include the ability to enploy small sanple volunes and the fact
that the el ectrochem cal neasurenents nade by the subject nethods provide a
sinple-to-interpret signal that converges to a steady-state val ue. Yet

anot her advantage is the ability to use | ow cost el ectrochem cal based
meters, which provide for significant cost savings. As such, the subject
invention represents a significant 25 contribution to the art. Al
publications and patents cited in this specification are herein incorporated
by reference as if each individual publication or patent were specifically
and individually '
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indicated to be incorporated by reference. The citation of any publication
is for its disclosure 30 prior to the filing date and shoul d not be
construed as an admi ssion that the present invention is not entitl &d FE§ 2008
ant edate such publication by virtue of prior invention. Al though the
foregoing invention has been described in sonme detail by way of
illustration and exanple for purposes of clarity of understanding, it is
readily apparent to I1 2 4 FEB 2U06 WO 02/48707 PCT/ USO /46673 those of

ordinary skill in the art in light of the teachings of this invention that
certain c S pdi fications may be made thereto wi thout departing
fromt e e of the appended clains. 12 24 FEB 2006 WHAT IS

CLAIMED IS 1. A nethod for detecting a change in the viscosity of a fluid
sanpl e, said nethod conprising: (a) introducin sanple into.an . :
el ectrochcmicall.cel | conpri si ng ’Hf”'al@'éig% ‘gé‘th‘ﬂ“é%éiﬁa“ nBéE‘? Yisessity oha dyidsamnte,

wor ki ng arld_ref‘ﬁr nce el.ectrodes; (b) applying an electric potential to said
reaction &aflmgt °§F%’HBB§“ . peak in current followed by a steady state

current bet Wee!a%)s ai %198&12%% Sk¥mpRAgRAER o chE ik @fiesmirising deliectonde ad
change fromsaid steady state current: and (d) relating said change in

st eady st apposiiiy gpaced spat whepng andiedoesid glcafodesid fluid sanple. 2. The
met hod accor di ng)to Claiml, igner ein aa'bd ch(gne%g.f ro%rfr st ea \\staﬁtke. curr_ept
is a decrease. (B) THPPRADHHYCHETHRAHIP & G TFHENCH CO} O PIOGHES A TAK Thtyyrent:

c ?ange in fgﬁ(ﬁgaﬁns X fs}ead@&a{e%:}.%ﬂﬁﬁuwée% %&l@.ogfsﬁfa@aﬁﬁem iggc%&m@e@i ms 1, 2

3, wheréin said urd sanple 1s u ysi Ol ogi sa . 5. The net hod
according to C(g) m 4ctedtiogeiahasgs d; fobysianl vepdyalatsenrping dnd bl ood. 6, The

id nmethod further

net hod according to Claimb5, erejn. s . . . .
fﬂ) rela%ng said changcin stea%v state current ta a change in viscosty of said fluid

sumple.

2. The method according to Claim 1, wherein said change from steady statc current

15 a decrease.

3, The method according to Claims 1 or 2, wherein said change in viscosity is an
increase. '
4, The method sccording to Claims 1, 2 or 3, wherein said fluid samplc is &

physiological samplc.

5. The method aceording 1o Claim 4, wherein said physiological sample is blood.

6. - The method according to Claim 5, wherein said method Turther
comprises determining the prothrombin time (PT) of said blood and relating said change in

viscosity to the PT.

7 The method according to any of the preceding claims, whercin said

method comprising cmploying an electrochemical iest strip according to any of Claims 8 or

Q.



conprises determning the prothronbin time (PT) of said blood and rel ating,
said change in viscosity to the PT. /. The nethod according to any OJF%I??U%
precedi ng clai ns, wherein said nethod conprising enploying an z

el ectrochem cal test strip according to any of Clains S or i. 2 4 FEB 2006
8. An electrochemcal test strip conprising: an electrochem cal cell
conprising: §a) oppekictrethengertastistaparmpuengi ng and ref erence el ectrodes;
and (b) a rea%ier%t Fixt Ur €,,c9 rising: (i) a redox couple; and {j) a

coagul ati on FRY &SI HECALENCOrBRISTEs i ng t hr onbopl astin. 9. The reagent test
strip according t@) @b?&sﬁﬁe&sp%ﬁﬂraghﬂ vwioRkitlg hed Afere M| & trodBTRAd SES a
ferricyanide and ferrocyanide. 10. A neter for use with the test strip of
claim8 for detecthiddeagesaidgercicamprigingyi scosity of a fluid sanple, said
meter conprising: (& i lying an electric potential to an

el ectrochem cal cel I%)) 5%??8&%%%%& tely spaced apart working and reference

el ectrodes and conyi staugutibh vatalyziagRbéent coipfisihg tldoPBaladtih. current is
produced between the electrodes followed by a steady stale current; (b)
means for measuring cell current between said oppositely spaced apart

wor ki ng and ¢ ef ermﬁaggﬁ%{%ﬂﬁﬁécoq'ﬁég i) §,%h&§h%&ﬁ3@<g%gcﬁggﬁenge In said

nmeasured cell current; nea r relating sai In said
measured cel | curcoamiriseoa &rricyaaiigent fervocyaddé.ty of said fluid sample. 11. A
kit for use in detecting a change in the viscosity of a fluid sanple, said
kit conmprising: (a) at |east one electrochem cal test strip according to any

claim 8 or @ _aRGnddioRlsd GRFinel? st F /s bbOtnEARING the eaNS for

obtaining a sanple. 1
viscosity of a fluid sample, said meter comprising:

(a) means for applying an electric potential to an electrochemical cell
made of oppositely spaced apart working and reference electrodes and
comprising a fluid sample, wherein a peak in current is produced
between the electrodes followed by a steady stale current;

{b) means for measuring cell current between said oppositely spaced apart
working and reference electrodes;

(c) means for detecting a change in said measured cell current; and

(d) means for relating said change in said measured cell current to a

change in viscosity of said fluid sample.

11. A kit for use in detecting a change in the viscosity of a fluid sample, said

kit comprising:
(a) at least one electrochemical test strip according to any claims 8 or 9,

and

(b) at least one of a calibration means and a means for obtaining a sample.
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