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pr e- chambggiaM@d WickiRelingvice is fully filled. In particutar, the invention is directed 1o, but not limited to, use with

capillary or wicking action-filled electrochemical sensors.

In one embodiment of the present invention, a device for sampling a fluid is provided, the device including a

pre-chamber having an interior surface and a first volume, the pre-chamber being capabie of exerting a first capillary

25  force, the device further including a sensing chamber in fluid communication with the pre-chamber, the sensing

chamber having an interior surface and a second volume, the sensing chamber being capable of exerting a second

capillary force, wherein the first volume is not less than the second volume, and wherein a differential exists between

the capillary torces, the differential being sufficient to cause Hlow of fluid from the pre-chamber to substantialtly fill the
sensing chamber, The differential in capillary forces can result from the first and second pre-chamber walls being -

30  spaced apart at distance greater than the distance between the first and second sensing chamber walls. The

differential can also result from the surface roughness, defined as the actual surface area divided by the geametric

surface area, of the pre-chamber being less than that of the sensing chamber. Use of one or more surface treatments,

which can be the same or different, in one or both of the pre-chamber and sensing chamber can resuit in a differential

capillary force. The surface trestment can include, for example, a hydrophilic or hydrophobic substance. Surface
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nucleic acids, Tipids, polysacchandes, and metabolites. The sample can include, for example, 3 biological fiuid, such as
2 body fhid of an animal or plant, e.g., interstitial fluid, blood, tears, expectorate, saliva, urine, semen, vomitus,
25  sputum, fruit juice, vegetable juice, plant sap, nectar, and biolopicat fluid-based food products. Non-biological fluids
that can be tested include non-biological fiuid-based food preducts or beverages, drinking water, process water, and
water-based solutions.
In a further embodiment of the present invention, a method of manufacturing a device as described above is
provided, the method including: forming an aperture extending through a sheet of electrically resistive material, the
30  aperture defining a side walf of the sensing chamber; mounting a first thin layer to a Tirst side of the sheet and
extending over the aperture whereby to define a first sensing chamber end wall; mounting a second thin layer to a
second side of the sheet and extending over the aperture whereby to define 2 second sensing chamber end wall in ‘-
substantial overlying registration with the first thin layer, whereby the sheet and layers form a strip; *removing 2
section of the strip which overlaps the sensing chamber and an edge of the strip whereby to define a notch; mounting

35 a first covering fayer to a first side of the strip and extending over the notch whereby to define a first pre-chamber
.2
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SAMPLING AND ANALYZING INTERSTITIAL FLUID AND WHOLE BLOOD SAMPLES,” which is incorporated herein by
reference in its entirety.

25 The current inventian provides a device 10, and a method for making and using the device 10, for ensuring
that a capillary or wicking fill device 10 is fully filled. In particular this invention is directed to, but not limited to, use
with capillary or wicking action filled electrochemical sensors.

The device 10 consists of a pre-chamber 12, which fills by capillary action or wicking action, which is in fluid
communication with a sensing chamber 14, which also fills by capillary or wicking action. Reliable and substantially

30 complete filling of the sensing chamber 14 is a primary object of the present invention.

The pre-chamber 12 has an interior surface and a volume, and is capable of exerting a first capillary force.
The interior surface of the pre-chamber 12 comprises first and second pre-chamber walls 20 spaced apart at a first
distance to define the pre-chamber height. The sensing chamber 14 also has an interior surface and a volume, and is

capable of exerting a second capillary force different from that of the pre-chamber 12. The interior surface of the
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The stronger capillary or wicking force of the sensing chamber 14 as compared to that of the pre-chamber
12 ensures that once the sensing chamber 14 begins to fill, if no additional sample is added to the pre-chamber 12,
then the sensing chamber 14 is capable of at feast partially drawing the sample from the pre-chamber 12 to complete
25  the filling of the sensing chamber 14. If filling of the pre-chamber 12 is interrupted prior to being fully filled, the
detector is not triggered and the user knows that insufficient sample is present in the sensing chamber. Extra sample
can then be added until the detector is triggered.
In @ preferred embodiment of the present invention, the capillary force is made stronger in the sensing
chamber 14 than the pre-thamber 12 by suitably treating the walls of the two chambers 12, 14 such that the energy
36 liberated when ;he sample wets the walls of the sensing chamber 14 is greater than the énergy needed to de-wet the
walls of the first chamber 12. The surface treatment can be applied to either chamber, or both chambers, and can
comprise any suitable hydrophilic or hydrophobic substance. For example, suitable substances include surfactants,
block copolymers, hygroscopic compounds, or other substances that ionize or otherwise-react with or dissolve in the

sample. If both chambers 12, 14 are treated, the substance used to treat a given chamber 12, 14 can be the same as
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sanpl e frdtierenhid epshechamberntrewdedl 2ditfesentiad imzhpillag 1@ eikte bétwtehlthnqreahanlbhemsaedmnm

Fui Ty 1 | e 1, bk oo P e e Ebtns e b St o

i nsuf 15 Ci ma#terials argromteniphtep S80I mdsh mbtBiials Hrekide) ﬁgexﬁﬁbﬁn‘ﬁWﬁleflnEb’oﬂybﬁersﬂlw|c§llulus@3d?
t hen be addsgd until the detector is triggered. a preferred enbodi nent of

the presefitsngs WALRY ¢f Jffhroug ﬁ'é‘e't?ﬁplsluimé*eﬁ'h@@fr ’E‘é“’"ﬁ% '%@ef"é PR STonwasen; o amelf ipun n g
chanber ldatbiagndudRg RolyBremi poNR&sr, ryin, RiuBiél § ogmr)éne bofyRdrlo %H?wﬂ@ée'sgna% 5k

two chanbers 12, 14 such t at the ener gy erate a e wet s
t he wal | sTaserials Hechdes rfe examele sintstsd powders sor gnaskapoesus mﬂabnaneheuctmertgq;e méedﬁdfmlm

de- wet thﬁly\ﬂﬁv}ré%aﬁedfﬁn Eeh%ggﬂ EﬁfBIUSEQEEEH% (bl 'thacr'naeie ﬁ’%’wt@% agum% %H’ rss wﬁxfdgm e

applied to either c ers, npri's
hydr o¢hi | mlcrunmrstaﬂlymheftupkeobluwfz ® unbtﬁhlbla Beite; andEﬁiﬂhleepxmm Is&h asSsuérbsabl e subst ances

I ncl ude surfacﬁ nt 0 ner osc C ounds, or other
subst ances tha ‘Bﬁﬁ E@%ﬁ% “ﬁ é%p"’ &é’&l@%l %\f‘ % Eﬁ‘q?‘g@i"\/@e height of the %%Fﬁ'bl e.
| f bot h cinaibeetss sutiPthat 2k cadilry fdr @ dlaRflg Ilqblh"ﬁtu%m&fstﬁd‘&ﬁnﬂésﬁ% %&te‘ fhePdhe ﬁrcghtﬂﬂﬁnﬁ'
chanber 12, 14 can be the sane as -4 P 2004 WO 01/73395 PCT/ USO
/ 096675 liquid in the pre-chamber 12. Here, the height of the cap:ilary chamber typically refers to its smallest internal
dimension. Alternatively, the surface roughness of the sensing chamber 14 can be made greater than the surface
25  roughness of the pre-chamber chamber 12, such as, for example, by etching ridges or striations into the walls of the
sensing chamber, or by designing the physical dimensions of the sensing chamber accordingly, such that the greater
surface area of the sensing chamber provides a greater capillary force. Surface roughness is defined herein as the
actual surface area divided by the geometric surface area.
In a particularly preferred embadiment of the present invention, capillary fill sensor strips 10 of the type
30  disclosed in PCT/AU96/00724 are fabricated, and a section of the strip 18 which overiaps the sensing chamber 14
and intersects at least one edge of the strip 10 is removed. The notch disclosed in PCT/AU96/00724 is an example of
such a region. Tape or other suitable layers 16 are then overfaid and sealed to both faces of the strip 10 so as to
entirely cover the removed region. By this method a pre-chamber 12 is formed with an aperture or port opening to the
edge of the strip 10 and an aperture or port opening to the sensing chamber 14 (which in this case is the sensing

35 chamber 14 referred to zhove).



or different fromthat used to treat the other chanber 12, 14, so |ong

the aggregate capillary forces of the two chanbers are different. EFhSEP ZU[IL
anot her preferred enmbodi nent, nmash is used to draw the sanple into the
chanmbers M001Z33%ith a finer nmesh in the sensing chanber 1#ctrhmsoi/tdses
pre-chanber 12, so that the sanple can be drawn into the sensing chanber 5

14 and enpty t hig twanbedmﬁmfe hdight of fhe%cﬁdnfn&rfﬁé ™ ufefﬂéf’@ﬂ.-l; rE‘?m%:e éﬁgﬁggse%edoﬂt

t he senm(r;pg chanber is not finer than the rres P
i nst ead contAHIHADES. tTBE heightjof) the sensiagt chamberaldi it thatfypklfesnruimemphﬁanm lsyha:ewamnmo

hanmb t th th tt
iaui 0t nake R o, iR PR e B S Bomen it s i e s e Do

of the neskrsiopshartber Hiods therefae bdmrmge;hhatnhﬁ feeholBthy e Sabhpik SR plelcRAEAR! sudShat the
descri ed abov Alélﬁl Q’velésy a fibrous filling material, a porous

nat er i SEPLe 86% | cPegsEseRy SEamtigs dhecpre-chambes 3 lincthe mcesstmtmnwwbemmm 122,
14. Ei t hel’to aﬂﬂeah@&n’@ eﬁfant ?smﬁ:es@,é?fm@ Ea?npﬂa%%urcl% vﬁt?tﬂ%r %h%kefh charn / f@' ing g\p’ dyring the

enhancer, such as, for exanple, a nes ous
por ous natf'@i‘!i"éfh”%ﬁha&‘aﬂb"‘ll arity enhancers can be elther soI ubl e or

i nsoluble int er, contain_a capillarity
enhancer, suc hhﬁ%ﬁé%g?nhggﬁgnb 'It'}g? ﬂ@ F'%“é’b(’ ﬂ“%‘éﬂ?o%i”@e tyrvolape ’Hé}‘f’eb'eﬂ"w‘"ﬂ
di f ferent bﬂmwdmhmﬂmﬂ@mdes ﬂmﬂmﬂﬂﬂﬂmﬁsedlnfztflaerﬁﬁdlltelgahalla&hnp u]u}nébf Mlvgroﬁ'ﬁeenpﬁlmal
exi st beEi ettl g're (% nbe r rﬁlEd sensing chanber 14. Alternatively,
vari ous co o & e SipCUaes B 3y @‘ﬁ‘f“" thp, gragentyy P'Tdfcé’idé'ﬂ'!s upgditheyanslyreef ioterest] the togahd
di fferent udnmfeeuﬁe chib ariaiedikel Ml ofe %ﬁlﬁ%ﬁ?ﬂ&lr?&?ge p@éﬁ Lpgrl? % SRk omt h@ gﬁgﬂ

i nclude, for exanple pol yol efin, polyester, 1t 0S€,
woven of KPS N Preared q"arrd@emsm gleakides 4 dbwo&ﬂﬁ nmnttne apan Ba lrrmmlptetbeed ef'rﬁddlment the

I
exanpl e, EIQ:’E}WBQ/ G sﬁH’cednﬁ][:r{ byb!a 9‘9@ ce qf”?ﬁ‘ﬂ mlcro s, Sr %a::\g %%Tr&?% &Pogiments have

pol yester, nylon, ose, yrene,

Sui t abl e tgiesrrmiqssnaqemmn@ 89, izﬂcbruﬂﬂz mlcfoosr Iha(admhreconﬁh lﬂﬁe&ﬁ ﬁ\drel@@ﬁﬂ:% S50 reagent
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pol yvinyl | ened| & "R f"bﬁ B AMaISY @ raRchian-praduct ghothe gaatica dheyredar wactiomd
pol yacr y| mbdecingSuidtaye | oe c@ﬁmﬁrcﬂwé Bpihb'@&cen%gwmop fh@c‘aﬁéf\ﬁ& ahy {hﬂepoﬁ?we Lﬁ}eﬂ? fsed mh

sol ubl e or |nsolvwEI e salts, and sol ubl e powders such as sucrose.
pref erred® Hie test ${up cap entianally jesicete visualiyaes aurally Abay eufficieat xghlple bds dleentldtreduced
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i qui d i rivansRitted iight beem ang@in reflentasre df eetiamiddipht ben dr Be oBRPIehtlned Hat GRAGREE of
typi ogl | est int | dinmension. Alternatively, the
YP! 0! | Yaefelifofs fuffen tH2 ]sérripﬁ ebfPh Sersing El'ﬁg'ﬁ% é? y

surface roughness o € sensi 14 can be made greater than the
surface 25 roulg petsehimbodrentp the deftab esn ehedhen giu@ase bkfbrirg Sest S5, vk IR

by etching ridge Bacd" strl into the walls the 'sensing chanber, or
by desig rf? eﬁ% ??ﬂ)?'s'fnﬁ'étp'a d“’ﬁeﬁ@?’&ﬁ?g'ﬁ’f fhyidy é‘"%@ﬂéﬁf srlechisiot the device 0 ibilwvig bter
such t hatanﬁnﬁl@mﬂﬁlﬁﬂ’s‘; &kh assfbiref(aﬁ?@ tﬂﬁ@p&fmratt@?ah&eﬂﬁé PI negﬁﬂp‘r & spgt\g/f%-l dﬁ%’"atgﬁhf .ual

greater capill ar{ force ace roughness 1§
surface dfe¥lopraliiisen ssppriss rplageastmast, necter, sapr & froicor aepetable jlice. food Protiicts Le.ga bivirages,

pref @gr edafLpdRdb nvention, illary fill sensor strips
10 of the type 30 P@E '%’2@ PEE'S@’EEW&R [5037924’"’ é”afeélﬁ?"éf’ﬂt"@&’ 05 g tegbased
section @éltiohee strip 10 which overl aps the sensing chanber 14 and

i ntersects at edge of the strip 10 is renoved. The notch
di scl osed in 1:5%% lﬁ%‘ m%&lﬂﬁeg Sezgﬂgiéqgglﬁdma@d THaterials of the present invention. This invention is

susceptible te modifications in the methods and materials, as well as alterations in the fabrication methods and
equipment. Such modifications will become apparent to those skilled in the art from a consideration of this disclosure
30  or practice of the invention disclosed herein. Consequently, it is not intended that this invention be limited to the
specific embodiments disclosed herein, but that it cover all modifications and alternatives coming within the true scape

and spirit of the invention as embodied in the attached claims.



such a region. Tape or other suitable layers 16 are then overlaid and
sealed to both faces of the strip 10 so as to entirely cover the renoved
region. By this method a pre-chamber 12 is forned with an apertur €l b§EPpeilk
opening to the edge of the strip 10 and an aperture or port opening to the
sensing chanmber 14 (which in this case is the sensing 35 chanber 14
referred to above). 5 2 7 SEP 2004 WD 41/ 73395 PCTIUSO1 /01675 In this
enbodi mentyha hecliigiedhd: of the pre-chanber 12 is that of the three |am nate
| ayers described in PCT1AU96100724 . The hei ght of the sensing chanber 14
is the thickness of the separating |ayer between the two electrode |ayers,
which is small %ir thar}.the ei %gf t he. 1pr(_a-chanber 12. The capillary force
drawi ng sanpl e IV EFeHRESARRIRG AT CORPEISNE can therefore be stronger than
the force hol djpge-tiignter iiNifRg b TirdtiteRbSsupfadd A Trsthdlurfié il 4 At nidse 3 sensing
chanber 14 fills and, if necessary, enpties the pre-chanber 12 in the
process. Hatarigl ofa firse msslesize,dhepre-chambewbeing adapted te enest afirsigapillerynecessary
if the sapple source is withdrawn fromthe pre-chanber 12 filing port
during th&™%il1ing of the sensing chamber 14. In a preferred enbodi nent,

the function of sédighgd@MaftbePin flviid BEHAMNRALIGN GABICprethYRbEAHR: ééﬁsiﬁ%lr rent
flowing between the sensing el ectrodes, which can conprise a noble netal,

e.g., pal Fkambemhayingaiseeomddntespr speface, prsecandtvokwme anda groond mssh pwtesiabn t he

el ectrodes,.is a functi.on.of.the.reagents.and condit,i ons .us t he . anal yte
o Tt or o2t » Secfad A 52 R et ef A e RN AR, e eisE R BrigBa e
the el ect h@gesl t8'eRei® R36QM AP TaryHorcd; di st ance of about 400 to 600 m crons.
In a preferred enbodi nent, the el ectrodes are about 300 microns apart. In a

mor e pr ef er r ed whategdihedirst volumae isgiot less haa thegeeonshedwme.apdrwhesgina di st ance

o1 cct r oded pamafexiiS BT OOt IR Soq ieaBAL e B AR % bine o i

one or noggffieRanocahse flev of flud @A U Pre-thariBerab kebstintidg €11GRE Bahsingr edox
reaction with the analyte or a reaction product of the analyte, the redox

reaction Clﬂﬂﬂ@hﬁﬁci ng a voltage or current indicative of the concentration of
the analyte . At this point the neter used in conjunction with the test
strip can optionally indicate visually or aurally that sufficient sanple

has been gntroQtedevice 6Xdigim tstiastianie fSeind sevbridmedlemateriale Rbmiptivent i on can
function based on the attenuation or change of position of a transmtted
| i ght beamqatarials sglested dram thegroun-eansisting of polyelefimdodvgster.,ght beam or any

ot her fea C i | e enters the
sensi ng chgﬁ%ﬁ@%eﬂ%&g’ g@@%@rgﬁwﬁggﬁhgﬁ%gﬁﬁml s};@n@%ﬂ@an be used as
a gl ucoseniomidsalidregf. t est strip, with the fluid sanple being blood or

interstitial fluid. Qher biological fluids that can be sanpl ed using the
device 10 include other animl body fluids, such as, for exanple, tears,

expectorage, Shl Y&vicdof dfim BVRRein R Hilst PestPGte iR oM Pristl & Rt Hbkots! V-

filling material.

4, The device of claim 3, wherein the second mesh material comprises a second

fibrous filling material.

5. The device of claim 3, wherein the first and second fibrous filling materials
comprise materials selected from the group consisting of polyolefin, polyester,
polyetrafluoroethylene, cellulose, polystyrene, polycarbonate, polysulfone, and

mixtures thereof.

6. The device of claim 3, wherein the first and second fibrous filling matenals

comprise non-woven or melt-blown polymers.



the biological fluid can conprise a plant extract, nectar, sap, or fruit or
vegetabl e juice. Food products, e.g., beverages, 25 can be tested. SEP 7
Non- bi ol ogi cal fluids can be tested as well, e.g., process water, &?iﬁﬁiﬂ&
wat er, or water-based solutions. The above description discloses several
met hods and nmaterials of the present invention. This invention is
susceptible to nodifications in the nmethods and materials, as well as
alterations in the fabrication nmethods and equi pnent. Such nodifications
wi || becone apparent to those skilled in the art froma consideration of
this discfosur E”hsde‘aﬁe pf deim 3.ovhsrein e seaoudmnpgrmatesal eoseyisped sgcqnd
Consequen L.L.lSsynot intended that this invention be limted to the
specific éﬁ%&%bﬁg%ﬁg di scl osed herein, but that it cover all nodifications
and alternatives comng within the true scope and spirit of the invention
as enbodied in the attached clains. -6_2 7 SEP 2604 What is clained is: 1.
A devi ce Bor sahpHeviee ef qlpim & wheseip thesfirshandsepond parawapteHals icABPHSS i r st
interior ' i I 3 i first nmesh
i 20 ¢ hetirisBEfbus et Bles BB hetcnpitedRp ol Bbinthe o, | (2 7
sensi ng cbamsising iofl pblysulfbneppatwvihgladenediflontide, polsepifbrcebahilene, céldosgensi ng
chanber having a second interior surface, a second volune and a second nesh
mat eri al a¢staty nobansthacryate, pelyecrylate: andsmixtures Biereokan the first mesh size,

t he sensing chanber being adapted to exert a second capillary force;
wherein the first volune is not | ess than the second vol une, and wherein a
di fferent pal eThstdevibebfwlaim 3 hehdreinslie frtlarieeond papud mateyiakeompsise t he
differential bein sufficient to cause flow of flujd fromthe pre-chanber

to subst amamais)ﬁe?qqqd froya theagravmepnsisHAZPER SINtETCAMAW GFE\A WACTBPOIRIS m 1,
wherein t Qe first and. seeond-fgsh materials conprise naterials selected

fromthe group consisting of polyolefin, polyester,
pol yetraf | uoroet hyl ene, cel |l ul ose, polystyrene, polycarbonate, polysulfone,
and m xtyres er.eqf . devi.ce oﬁ claim1, erein the first nmesh

.. .Ih )
material d8npril8edeycs PE‘%?‘“? PYRsrein the first meshmaterinbgomprisesp Jrgi porovs of

claim3, wWhgigin the second nmesh material conprises a second

11.  The device of claim 1, wherein the first mesh material comprises a first powder.
12.  The device of ¢laim 11, wherein the second mesh material comprises a powder.

13.  The device of claim 12, wherein the first and second powders are insoluble in a

sample of the fluid.

14.  The device of claim 12, wherein the first and second powders are soluble in a

sample of the fluid.

15.  The device of claim 12, wherein the first and second powders comprise
materials selected from the group consisting of microcrystalline cellulose, soluble salts,

insoluble salts, sucrose, and mixtures thereof.

16.  The device of claim 1, wherein the first and second mesh materials comprise
one or more materials, which can be the same or different, selected from the group

consisting of a mesh material, a fibrous filling material, a porous material, and a



fibrous filling material. 5. The device of claim3, wherein the first and
second fibrous filling materials conprise materials sel ected frog&t?ﬁ
group consi sting of polyolefin, polyester, polyetrafluoroethylen ,5 2004
cel l ul ose, polystyrene, polycarbonate, polysulfone, and m xtures thereof.
6. The device of claim3, wherein the first and second fibrous filling
materials conprise non-woven or nelt-blown polyners. 2 7 SEP 2004 7. The
devi ce ofF@b@&nls, wherein the second nesh material conprises a second

porous nmaterial. 8. The device of claim7, wherein the first and second
porous materials conprise nacroporous menbranes conprising polyneric
materi al s

el ected f.rom t.he group . nsi stin f lysul fone
ol yvi ny! 1 &encdnt AT SLoiag,fyhePein I Rn Tk s umier TR P BOE acer at e,
pol ynet hagkeyrédes cap®ld/@isy iR b€ ele@sthBinidalé@p thereof. 9. The device of
claim3, wherein the first and second porous materials conprise materials

sel ected fromthe group consisting of a sintered powder, a macroporous

T rot - moshEiar b BpViEEet OROEE?. witfun Aad Sk SFuR eiEhBN dmoELEh 00
claiml, wheiein the first mesh material conprises a first powder. 12. The

device of claim1ll, wherein the second nesh material conprises a powder.
13. The device of claim 12, wherein the first and second powders are

i nsol ubl e lb.n AThe a%«l:eeo%aih{]% fv'vh%'r&? a%lfé%stlgﬁg 8F§1§gsir:%egrr%escclo§#e%s%ﬁ2% {n\éﬂ rein

the first "and seco powders dre so e of 15. The

devi ce of sélé@ed1irdm, the\B@upicondisiihgfofpatlading, pladmuit apdwilkesis conpri se
materials selected fromthe group consisting of microcrystalline cellul ose,
soluble salts, insoluble salts, sucrose, and m xtures thereof. 16. The

devi ce of ,gl ai i Subth . ks conprise
one or m)rzg' na?g%fi%%g?&;fveﬂlﬁgi]hcan %@Bﬁgglg g%e%%gtdgﬁﬁ %&?%%ﬁiét%g@égt ed from
t he groupcomiiticri ®hereih thé pre-chagibenedmiaingh volandel difluitbsuffitichitg sobdtatially, a
porous materjal, and a

11 the sensing chamber.

21. A glucose monitoring strip comprising the device of claim 1.

22, The device of claim 1, wherein the first interior surface further comprises a first

surface treatment.

23.  The device of claim 22, wherein the second interior surface further comprises a

second surface treatment.

24. The device of claim 23, wherein the first and second surface treatments

comprise hydrophilic substances.

25. The device of claim 23, wherein the first and second surface treatments

comprise hydrophobic substances.

26. The device of claim 23, wherein the first and second surface treatments
comprise substances selected from the group consisting of a surfactant, a block

copolymer, a hygroscopic compound, an ionizable substances, and mixtures thereof.



2 7 SEP 2004 powder. 17. The device of claim1, wherein the sensing chanber
further conprises electrodes capable of use in an el ectrochem cal? Tefp 2004
18. The device of claim 17, wherein at |east one of the el ectrodes
conprises a noble netal. 19. The device of claim 18, wherein at |east one
of the electrodes conprises a netal selected fromthe group consisting of
pal | adium platinumand silver. 20. The device of claim1, further

conpri sing7a dghedédte 60QakR1 B vlerélftiacdeboril iterio® BEHfide TN RORIpAsdsE
pre-chanber contains a volune of fluid sufficient to substantially fill

t he sensi BRyoR¢ ayAbace treatmenh gl ucose nonitoring strip conprising the device
of claim1. 22. The device of claim1, wherein the first interior surface
further conprises a first surface treatnment. 23. The device of claim 22,

wher ei n tbg seThodevits €f dlfiin buvieasia theddviteris AaTHRF | dao deeomd surface
treatnent. 24. The device of claim?23, wherein the first and second surface

t r eat ment BresensapF phsenes of anamalicing gsmplneldbe flpsl.  The device of cl ai m 23,
wherein the first and second surface treatnments conprise hydrophobic
substances. 26. The device of claim23, wherein the first and second

surface tpeat n¥h¢ devicOoMNilaife2 S Wikt arRsles Rk ectivtef ddApredhe defeabipe@onsi sti ng
of a surfactant, a bl ock '(r:fgfptol ymer, a hygroscopi ¢ conpound, an ionizable
el

subst anceguangitativeimeagiuementfithepnalyte. SEP 2004 27. The device of claim 1,
wherein the second interior surface further conprises a second surface
treatnment. 28. The device of claim1l1l, wherein the device is further adapted

t o det ect 30.he The gedecef dbinpdX evireeein theadhaBtedopiptisedna sutsanpe eeledted he f 1 ui d.
29. The device of claim 28, wherein the device is further gdapted to
det er mi nelram the graupeansistingefdagiatershielesterol; snzymes npckeic ageds, #pidsgevi ce of

cl aim 29, p%ﬂc@ﬁﬁi&e&%&ﬁ@dl%és‘? conprises a substance sel ected

31.  The device of claim 29, wherein the analyte comprises glucose.
32.  The device of claim 1, wherein the fluid comprises a biological fluid.

33.  The device of claim 32, wherein the biological fluid comprises a fluid of an

animal or plant.

34.  The device of claim 33, wherein the fluid is selected from the group consisting
of interstitial fluid, blood, tears, expectorate, saliva, urine, semen, vomitus, sputum,
fruit juice, vegetable juice, plant sap, and nectar.

35.  The device of claim 32, wherein the biological fluid comprises a food product.

36.  The device of claim 1, wherein the fluid comprises a non-biological water-based

solution.
37. A device for sampling a fluid, comprising:

at least one pre-chamber having a first interior surface and a first volume, the

pre-chamber being adapted to exert a first capillary force; and

- 10-



fromthe group consisting of |actate, cholesterol, enzynes, nucleic acids,
| i pids, polysaccharides, netabolites. 31. The device of claim?29, gpeim]

the anal yte conprises glucose. 32. The device of claim1, wherein the Iwé
conprises a biological fluid. 33. The device of claim 32, wherein the

bi ol ogical fluid conprises a fluid of an aninmal or plant. 34. The device
of claim33, wherein the fluid is selected fromthe group consisting of

| nt er St i t hbnddutiflmbt ¥hid bBAhTmi GHOE AR/ 81eARbhe frediinBE:, 1RETEN,

vom tus, sputu rurt juice, vegetable juice, plant sap, and nectar. 35.
The devi ceemsfingadhambedavingweseeond interidrisutfagiandla sttanddobumpthessensiagf ood
product. 36. The device (gf claim1, eriai n.,the fluid conprises a

non- bi ol o§haberRaingradapted tp exeriasecom caplarnfores;i ce for sanpling a fluid,
conpri sing: _at yefih! teMsofurhi AR lesl ithiMe Robid luke! fid Whersitll ace and a
first volunme, the pre-chanber being adapted to exert a first capillary
force; andifferahtiBEeXif0 bétvacen dmesiinsgarahsaodret capillaty forckscthmdififirential beingi t h t he

at | east on r e- chanber, e., sensj ng ,chanber havi a second..int.erior

surface aﬁ@ggb@ﬂaswﬁ?‘ﬁﬁé?\%@@é%&@ﬂ %@ﬁ%ﬁgfﬁa s Bﬂéﬂ?@ﬂyrﬁl@ exert a

second capd deadiy gﬁ%[\ﬂﬁq’&r MK IRy n?\«bgofhfofé Hﬁﬂl&éf?co‘r@d%@kwb%? o}%‘a” the
ereln a 1 ff e

second vol une, a erential exists between t irst and
second capiatdramisy whothoma betthesadid drali ferenta kelbméedfyomahd gronp ennsistmgedase f | ow

of fluid fromthe, at |east_one pre:chanber to substantially fill the
sensing ¢ Hjate d“%ma%ﬁ nE\Hg“‘H?air?é'HgW%ers conprise two or nore
materials, which can be the sane or different, selected fromthe group
consisting of a mesh material, a fibrous filling material, and a powder.
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