METHOD OF PREVENTI NG SHORT SAMPLI NG OF A CAPI LLARY OR WCKING Fill DEVI CE
Field of the Invention The present invention relates to a device and net hod
for use in the sanpling and anal yzing of bodily fluids, 5 such as blood or
interstitial fluid, which prevents short sanpling. Background of the

I nventi on The managenent of many nedical conditions requires the
measurenment and nonitoring of a variety of analyzes, e.g., glucose, in
bodily fluids. Currently, NMhHHﬁE@ﬁ&ﬁ@WWﬁSH@PTah@FyﬂéQFﬂn bl ood typically
requires a venipuncture or fin in blood for sanpling
pur poses. More recently, techﬁ“%ﬁégp f§h§i§§ﬂﬁ8 Ointerstitial fluid
conponents have been devel oped. Regggghﬁgﬁm@£nthe bodily fluid tested or
anal ytical method used, it is |npﬁTT“T"TﬁéT‘suff|C|ent sanpl e .
collected in qmdﬁﬁsemimuemwelaesadedmad &0 tneiiattd iprasstuin il samPAROHPG HF'Y%HQI“ PPE{VH’BQFS,
however, adequate sanpl e cg ectlop gften a matter of trial and error.

| t |§5thé$%$dW@dﬂé§??Qﬂw@dW'”HﬁW@“é‘? Wﬂiﬁhg and anal yzi ng device giving a
clear signal that adequate sanpl g;ihasd ReRNneSkd ect ed before the sanpling
device, e.g., a needle or other penetration device, is renoved fromthe1
patient's 15 Thedynagdntenti @ rrahvsroedu@smdna@b eeatitea phegTiaHIemer 04 BRMBE0 O 4BV & £ or
hospital bedsi de and hone .u i fres 2

wel | - knofii s & WwﬁngEWW%QQS ﬁw g g%ﬁ%%%SMEeﬁ#%ggﬁ&Ih&gggvggﬁagﬁ of the
defi ci en?énﬁ@ncﬁfe &r NP pbrRfure @b tobtk® pibdaat Lin@ing pinms®i t ey reprotl\G Ueshnigygs tgrmnylyzgjg

user reliant visual cue, to indicate whether dev |
Summtlty oferstitie ﬂwhmmewameem@elﬁﬂ%sﬂémd'ﬁSWéWP‘@h““pf‘Wi &éan%lgw erA\?%grfadSéd ]?g

met hod f i ARK 00, AR lf??ﬂ Pgs LoREedSYbE o enff aoBSE febBhukshak priar arcraphoks, mmyveor
wi cki ng PP device ts Tu 'y tilled. In particular, the invention is

di r ect ed zdequatdsamplexaectiinisi ot tenck nhagyer DUTsié awﬂtfﬁ capillary or wicking
action-filled el em cal _sen bk Qhal tHRAE adRfuess Sdidnle

i nvention, a db@qgéﬂ¥e¥ﬁgﬁﬂ%Pweas Bm mﬁ g?%gFgg QR? eﬁHeV|ce Fncludlng
a pre- Cha%rﬁbearcmbaw Bafhreae shriviisyy dewie, es;uaf:adiemartd! ranekrition gevipe [supfeovedti i@ U patient's
chanmber bei ng capabl e of e Ln J.ar orce, the device
further bl Hdicletesr0. el Sﬂé’ a@ﬁ“&ﬁ%e‘f""%lﬁ{”f 'Imu‘i’”a]%(%o'r?ﬁurxﬁlh%r%? iﬂ{)n with the

pre- chanber, thesenswkenohankersharingn ansainfliheddvics agias Sasien darids-aHwe ot
vol unme, the sensing chanber being capable of exerti ng a ua?&eq mg,@apel Meﬁg,y
force, whishefeaiiceisies ojthesyionpg|i R TS G PRRE F Fe RATER BRGTESP RERe el
wher ei n qwth LQN8NGillal exists between the capillary forces, the
differentia (belng sufficient to cause flow of fluid from the pr e- chanber
t 0 subst dotraay biyheflivedtion he sensing chanber. The differential in capillary
for Cg@ can resy| tresfer lqmeéigr?prwtd'éssatde danﬁ@ﬁ@i‘ﬂ&b o Bl siReky Mekekite, hekmgngla s
spac apart a *dFLTance greater t he di stance between the first ang
second SessibMr edEng ﬁmael i @le Tlflada In mﬁnﬁ:tﬂ:er@ht"waimﬂdhﬁm%iws‘@ bub 8 10 B e

surface roughness def |pF9 actual surface area divided by the
geonet r i gapillsry or wicking a2ction-Til e!eciroc emlcal SENSOTS.

In one embodiment of the present invention, a device for sampling @ fluid is provided, the device including 3

pre-chamber having an interior surface and a first volume, the pre-chember being capable of exerting @ fust capillary

25 force, 1he device further incluging a sensing chamber in fluid communication with the pre-chamber, the sensing
chamber having an interior surlace and & second volume, the sensing chamber being capable of exerting a second
ﬁapillary torce, wherein the first volume is not less than the second volume, eng wherein a differeniial exists between

the capiliary forces, the ditterential being sutficient 1o cause flow of fluid from 1he pre-chamber 10 substantially il the
sensing chamber. The differential in capillary forces can result from 1he jirst and second pre-chamber walls being -

30 spaced apart a1 distence greater than the distance between the Jirst and second sensing chamber walls. The
ditierential can also result from the surface rovghness, defined as the acivai surface area divided by the geometric
suriace aree, of the pre-chamber being less 1han thst of the sensing chamber. Use of one or more suriace reatments,

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

cepiflary force. The suriace treatment can include, for exemple, 2 hydrophilic or hydrophobic subsiance. Suriace



surface area, of the pre-chanber being |less than that of the sensing
chanber. Use of one or nore surface treatnents, which can be the sane or
different, in one or both of the pre-chanber and sensing chanber can result
in adifferential capillary force. The surface treatnent can include, for
exanpl e, a hydrophilic or hydrophobi c substance. Surface -1 treatnments can
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or both ¢hamhess.can include, for exanple, one or nore naterlals whi ch
contribute to the capillary force, such as neshes, fibrous materials,

porous materidhs 1urm@rv\llrépdsmﬂtan@ qribsth whagerp pan Bl it eemPiopns & WERSBREZYWEPe a
mesh is use re-c

d
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nyl ong ceblib@seimeR?! Whdiy/s QA6 is RQ] ¥ 6d @RS ©@n be uz@d W sl pfe@R@nber tham kit usee & the
thereof. Fibrous filling material such as polyolefln pol yester, nylon

cel | ul os@nalvpb)ltw{bsrr dhee mesh 6#ny keaPade Al palyolefian BolyseEry BN esthdise. o POTvSTIREP. PRYFARISGEN
or melt blo [S r u fer
exanpl e, nlysg un{) rX:x res 1 V\%E%P ﬁlﬁuu‘é?ﬁ&&u%@@r O%SEQ:#EI@L ?rollyé eh(h?ign cblfﬂﬁle ﬂﬁstyr

i ncl udi ngosﬁ@wﬁml :fnﬂ)laﬂysulﬂzﬁb ncﬂt})evnanybvlerdsn&d|bfulmn|cmrlynais cemid Geg. Belpbugbsowml can
acet ate, polynethacryl al e, polyacrylate, or mxtures thereof
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In a furt nbodi ment, the device includes el ectrodes capabl e of use in

an el ect md)mthmmt@ablubé?edl insoluble inathe eRTPleCTED Incletepieh BEmRle. miretcereielinecEelost AUHDE SU
wherein th?stg i pr& contains a volunme of fluid sufficient to
subst ant "1 *#5" T 1"F'"** he sensing chamber. A glucose nmonitoring test strip
can i ncl ude th@ademmaammhnmyeﬁdamothMsemhmﬁhmmnuemfuﬁheamebsmﬂmmtmvdnwwon,
a method is prOV|d for uri ns n evi ce y
i T ed it Graang respop FURIPTREPL O A SRR oo R 6 ol idd BHeR LRl
abovg canhashiinGndrde. fevdositnomotiy 1est 160 doh Milehe frebevRe.sUf f i ci ent peru od of
time to allowthe fluid to enter the pre-chanber in an volune e

greater than @ yreargdprsRodigent ofide esad inetiena mEaT:is meyiehiel ehs Ay the! E@Q F'@ to
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chanber I's substantially filled- The method can further include the step of
det er mi nihaduipoes eicien gl %ﬂysaew@éwome it teypradr yhe @reichprbeién apapiyshecetuablog greater than
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the anal yze. e can 1 nclude exa stance such as

gl ucase, sicatbabesensth Oﬂaam es@k:amiellvz[ipuﬁ’eibe mertgc taeﬂmhamcu& 1hd sitqpi odi §gtermining presente
polysaccharldes and net abol t es. The s e, for-ex

D o 0 o Vg ke SRIERIAE oo PRI B GHvTee iRet)  Set Rerea geetiemeh
interstibi@b alfalyw Cire E\'la@@cian hERE Jor eRHPRCE QbabRe siBMbd M&nse”ﬂéixéﬁ@ chBledmaed)) ,enzymes,
vom tus, 25 sputum fruit juice, vegetable juice, plant nect ar

bi ol ogi cBIclekaidsdliish Selvr2aimers. FPUBRIRDPIEES. Rk?rfﬁfﬂﬁ‘%ﬂawf"@al*ﬂ'fﬂﬁmptssa b'?’wgf'“z’)%lﬁucgés

tested i Q%Lﬂ(*ﬁldrbq@n Bt 0OhiGale.of bkt Gril 58 ido® QEl; PERPUGES, BfivaDEVET BB Svomitus,

drinking water, process water, an wat er - based solutlons
25 sputum, 1run juice, vegetable juice, piam sap, nectar, and biolopical fluid-based tood products. Non-bioiogical fluids

that tan be tested include non-biological fluid-based food producis or beverages, drinking water, process water, and
water-based solutions.

In @ further embodiment of the present invention, @ method of manutacturing @ device as described above is

provided, the method including: forming an aperture extending through a sheet of electrically resistive material, the

30 a2perture defining a side wall of the sensing chamber; mounting a first thin layer 1o  Tirst side of the sheet and

exiending over 1he aperture whereby 1o define 2 first sensing chamber end wall; muunting 3 second thin layer to 3

second side of the sheet and extending over the aperture whereby 1o define a second sensing chamber end wall in

substantia) overlying registration with the first thin layer, whereby the sheet and leyers iorm a strip; “removing 2

section of the sirip which overlaps the sensing chamber and 2n edge 6! the strip whereby 10 deline a notch; mounting

35 2 first covering layer 10 a first side of the sinp and extending over the notch whereby to define @ first pre-chamber
.2



In a further enbodi nent of the present invention, a nethod of manufacturing
a device as described above is provided, the nmethod including: formng an
aperture extending through a sheet of electrically resistive material, the
30 aperture defining a side wall of the sensing chanber; nounting a first
thin layer to a first side of the sheet and extending over the aperture

whereby to define a first. sensing chanber end wall; nmounting a second thin
| ayer t oy anSepMnel &t edverinh &ys hectec@n diex itndipngd eveting e 1Bg@rch wheeby 1o
whereby to define a second sensing chanber end wall in substantial

over | yi r@gflf}eeg@cmﬂrp&tﬁ’aﬂﬁef\maﬂ i sebigntil opaghying st 2110A YR the HREPEHYE IYle sheet and

| ayers form R Ron@Vigh b ARSer Lifke
sensi ng chang%rigkgemm%ggM ﬂg,§1%§§£%ﬁﬂﬂ”§%m%2§nﬁﬁéé g*?%%lg not % Pye
mount i NG:lediddla §drsff35mg0r0i‘v5ﬁ£rﬁsﬁge telYRhE eibc@rodds, fwhn:stansutdem@ﬁy dnhethsb;mmpe aimldl can be
extendi ng over the notch whereby to define a first

moun®i ngielas seondkde d¥ TRl Wéfﬂmf 088 @U@él%cp'ag?tﬁbafﬂfﬁ*“tﬁhéﬂ‘@m i&*“*é%ﬁ&’a‘ﬁd '?”
ext endi rﬁghe})yecgn ehgedqudﬁéﬂ'e t‘ﬁ@ﬁ&ﬁﬁyla%ﬂ» 1p ﬂ@gﬂeﬁeegaa%@qgﬁ%tﬁra@negﬂa”ber wal | in
substanttal overlying registration wt first covering layer. In a

further enbodn mslmthgr mﬂheiarrﬁemr gt clrmikr second chetw:ml 1bra.yemshecsawnu Al MbRY ee-0a @ F 42 o8l

and second electrode | ayer, the electrode |a ng _.i.n [

ool O ELE BESSe 2 " e S B o disbst Dehakl, TR CIE
be 5 cigittl @foat @& ore r\k@ﬁ 8GR sedsAf chetRITB cBntzid MAPLrE sﬂ@br&lnciurﬁd g the s@néihgl r:aﬁhbmlm
pl ati num and silver, itionally sputter coated. An adhesive can be %m

to dBherf leesienepldbe :fhﬁﬂé in lyesy & g eyes kaepcuce Ty exemglerpolypthvieng (e(palitilgte-

adhesi V%Ecu*tlnele%trg IaﬁE%En f‘erm)(aﬂ\am%pnsn{gh&ﬁﬂﬁﬁ@%ﬁtaﬁc‘@m Rbsan®08 Mkn € Blm Hiotisuse
in the sensing ¢ a er, e.g., a reagent capable under goi ng a redox
reacti ordlepwothlagn anal yte or a reaction product of the anal yze- The chem cal

can be printed onto at |east .g[ﬂaLh. ftm%e sensing chanber, or contai ned
in or on a support included inqﬁ%E*gﬁ%g%%g—cﬁaﬁﬁer. 10 At |east one of the
sheet, thin |mRyearnoiigek 1@@Mﬁmi ﬂﬂgsa}nﬁyﬁﬂe&c@lﬁlﬁmatlﬁmdnwdeygeﬁﬁeor ufmearaf{nlzamper and sensing
polﬁethylene terephtha at econd electgode | ayer. c he nmounted in
oppd2i ng"F B at i’@h@'&‘ff’ﬁ‘gdae”ﬁ?dﬁ%‘n@%deﬂfe TRBLE PReRlERO B H’?eéF'B‘H% rFb(‘i'm the first

el ectrode | ayes .2 pBlibeb cPRSEHbA 110 BeviRf aldnhie Rmawirmgs FI G 1 provides a |op

vi ew of the sanpling device |IIustrat|no an arrangenent of the pre-chanber
and sensing 1 5 chamber. PBetaileg he P erred BRSERERent , the device has
two pre- chanbgy, Sio!l@wﬂﬁ'q @%ptﬁ:ﬁ@%‘ anpﬁbﬂaﬂé?:% varE)leGbmb%dnﬂé’n%Vdf dRSprAerk R&ScnSLE:AION
of the device al on ine A-A" of . Detailed Descriotion of the
Preferr éfd:)SEnfb@durrrbmn Wheecm;mtﬂ tbwharg at#elsrcafqumanaiwnfam megtiicaitined this IEsitop dplere

var L,ous e in
VnetBrt TPPESeTEOlne e daTpRin e BhobNRTE bt SrftBhah bouy M8 Relly Fificte (1
of this stopweinbe pesedt hatnnar evierids @t conpadssethtpytvid smeeoyeds cisedortiemy bopenditthe

descri f f nbodi ent_shoul d',not . he d
Scope o S AL BUBHE Fucrc s one NUERGUEarTH dEOVELE T oY TLaBr Mg EIEh 7

sanpl es sampLINE &RM AR SZINCINTERSTITIAD FICIPANTONHTYE BLE0S. SAmtﬁentwhapnlmca&trmmermm ,
filed on even date herewith, entitled "METHOD AND DEVI CE FOR

reference in its entirety.
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25 The current invention provides a device 10, end 8 method for meking and wsing the device 10, tor ensuring
1ha1 a capillary or wicking 1l device 10 is fully filled. In particular this invention is directed 1o, but not limited 1o, use
with capillary or wicking action {illed 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 actien. Rehable and substentislly

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

The pre-chamber 12 has an imerior surface and 3 volume, and is capable of exerting & first capillary force.
The interior surizce of the pre-chamber 12 comprises first 2nd second pre-chamber walls 20 spaced apart at a first
distance 1o gefine the pre-chamber height. The sensing chamber 14 also has an interior surtate and a velume, and is

capable of exerting a second capillary force different irom that of the pre-chamber 12, The interior surface of the



SAVPLI NG AND ANALYZI NG | NTERSTI TI AL FLUI D AND WHOLE BLOOD SAMPLES, " whi ch
is incorporated herein by reference inits entirety. 25 The current

i nvention provides a device 10, and a nethod for maki ng 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 linmted

to, use &.g ARk sk ontprites 2 d"Mrs(? 5*“2%‘5%5 keﬂngfchz{;dnﬁqhﬁ??%&? LG %‘%'a o SR B S0

The devi ¢& consists o capi ary action
or Wi cki nggiimehe neight oﬂ\ﬂht@h}smshammm uid conmunication with a sensing chanber
14, which also_fills by capillary or w cking action. Reliable and
substantial |y TEoitiesned ietvees fhe ICEFDW@'Yé?mEt %Teéghﬁ‘ie i CeamaRT@rand e jsensian pppheaid,
obj ect of Ea@&h?ﬁ@éﬁ’f”ﬁmd‘ﬁbﬁ%ﬁ@dr@ ambEN®2 Rl sgrn@fm Shnet 24, Q ARy I@ﬁtﬁw ']Wtue%hﬂshace
and a vol Gne, ‘and 1's capab exerting a frrst cap| ary orce. The

I Nt er sor chanbeate Tafentuteahayitie selsiagihenbed 25 sampamnsle;s;liédj ths fire- amrdbesermmﬂsucha volume
pre-chanber walls 20 spaced apart at a first di stancg to def gagﬁ]hei

pr e- chantBat vHgn i, CoTRES St %dnﬂemarmféersaﬁ}a!e HPS & RedEs gt 'PFtSé?“I’”BrE ¥ &cd hind

a vol une,; ands bshodimeRaR 1§eRh s E?ﬁﬁﬁ {He REhsify SEHONGVERRLE ﬁ:'é)(eng:ﬁ)gr &ﬁnt@i fdf e ®Rérs
fromthat” of the pre- chanmber . The interior surface of the .3. sensi 13
e

chanber 14 acconwpned ze bpa fpairesiaveaincd stepvin dddhiSd? géhshnep wheentein msaﬂnw'z’zvefsqgia’e
apart at ,a second di stance,,t def,i hej ght, of S| rnl4.
. &B' IH €£%B &0 nge%w r‘:ﬁr 18 e ? jrche cham H.'E'\ Eng u%ﬂ rcrine% yyh?yﬁrselia %&mﬂ@mﬁ 1591'

The diff e cap orc exer

and tibe senmbrite: eRamaere alied ﬁrazntﬁ%setah&hrfdh@m Qfter uridiedl off thedgamsing @hapibee togenscdBties
12 to the sensing chamber 14, so as to substantially fill t; a sensing 5
chanber B41bFGaRRsER M3 2908 sensi ng chanber 14 is substantially filled,

t he pre-chambeyf, a%%e'rr@d éﬂ'fbud%éﬁlha ﬁﬂg%%l&%ﬂﬁh&:h@kan"m@ﬁﬂ f AHednativbly, ?@d‘ﬂr@&hﬁrﬁhe@ﬁz biﬂ@&t
as much or nore sanple than is needed fill the sensing chanber 14. In a

pr ef er r echn epivoith srentf, the brasitpanpember T_L‘Bcfwnheh tan be hveed sasrilisirated di Bl el anded: i sych an
define thebosdemr]e%tl ﬁ%a%ﬁ?@ﬁ’eﬁ.f?ﬁmm; $o %Xe%ﬁhen%ﬁ & i?dg?‘rﬁ% rﬁ by a spacer
| ayer {ndt"Sho

i'n an aperture I'n the spacer | ayer
defi mgs the hmughi saofpletshmmsleadmnge mhamrm:er12]zi¢nugﬁ'heorqmes:dmmbem -clignbin 42 1heind

Il's formed di ; "
hre adhortg e o e ey hl e S e 2l e Erl Gt nll Sambi B

chanber Ay ek Srekferibit 12 andlilk bARE ¢he FRARSb 18 WEH ﬂ&&aa’@pﬁngamn adheshevensing Ehazaber 14
preferred enbodi nent, a single pre-chanber 12 can be used. Alternatlv%l%é

two pre- CREIRDERS uw\swa?ééaﬁf'%w 5 pesn Wirefced Bio theue Saphes Hg "B RRES

chamber GaRinPenkBEda. ASumis lpbitdSin BheRS dbiBordrfaRas the1aRkerding bRmBA G B habegun 1o fill and
enbodi nent, the device can be filled from bout or ei t%er of the right and

| ef t 28] déwicass thisdo thewses SSTEQbY 1 timp tha p-thagbes Al Telly itided; with sereplpe Bere isnwicitnh el
pre-cha S 1 w12 that is

subst an'?lQ g’ﬁﬁ'e&gé"% Sgwer% g%hﬁjregrghﬁagdp %B@tne\ggﬁ d?ﬁgﬁ!%?@q@% fiber 12 and the
sensi ng chambeThedongSamblre of wickitp dawee of iha sensibchaarpieetcdy aripered 2ha e pre- -hgmber

o015 U] B PERE e 130ty STLS SO A P L8 P P e .
i nt r oduc akbnithetsensinl hzibee 1Lk aapbiRrot 313eckhRinially irala@@ihe Sanipl i hile pteltBamber 12 10 complete
25 the fiiling of 1he sensing chamber 14, If filling of the pre-chamber 12 is imesrupied prior to being fully filled, the
detector is not triggered and the user knows that insufiicient sample is present in the sensing chamber. Extra sample
can then he added until the detector is tripgered.
In a preferred embodiment of the present invention, the capillary force is made stronger in 1he sensing
chamber 14 than the pre-chamber 12 by suitably 1reating the walls of the two chambers 12, 74 such that the energy
30 fiberated when the sample wets 1he walls of the sensing chamber 14 is grester than the energy needed 1o de-wet the
walls ot the 'ﬁI.Sl chember 12. The surfate trestment can be applied to either chamber, or both chambers, and can
comprise any suitzble hvdrophilic or hydrophobic substance. For example, svitable substances inclde surfactants,
block copolymars, hygroscopic compoungs, of other substances that ionize or otherwise-react with or dissolve in the

sample. ! both chambers 12, 14 are treated, the substence used 10 treat a given chamber 1Z, 14 can be the same as



sensing chanber 14. At this point, an optional detector detects that the
sensi ng chanber 14 has begun to fill and 20 indicates this to the user.
Since by this tine the pre-chanber 12 is fully filled with sanple, there is
sufficient total sanple in the pre-chanber 12 to ensure that the sensing
chanmber 14 can be filled conpletely. The stronger capillary or w cking
force of the sensing chanber 14 as compared 10 that of th I el 12
ensur es tridtereainiees DResESh ¥ e CHE P 14 Weif WY % ?pefa?qelg‘fm ?af]ﬂﬁghg%dl {1 onal
sanpl e iaFalgdecri Jﬁq)rgnpe pre-chanber 12, then the sensing chanber 14 is
capabl e BF"4° ¥4I partial Iy drawi ng the sanple fromthe pre-chamber 12 to
conpl ete 25 t lyearbinki prangredimbbdnentsens isepd chdmb s sauple it the plambarg! Zof 5 (e 2 fine
pre-chanber 12 is interrupted prior to being fully fill : AN
not tri gueshadhasasprRasmiE df e toa e tHEE Iﬁé‘lﬁ"fg‘i‘ré?isérf‘ﬁ% “§%‘%Fp‘jﬁg“’“i’“§‘h@5 é@gﬁt@ o e
sensing ?bgr{meﬁugw L Rart Y 6 oG REoRifneRdthe ehedti i the sehdirg ctletberctdois ngtdiner
trigdgered. I'n preferred enbodi ment of the present invention, the hamber
capi | | ar yaf 0k eeshisthapelchasier, on geteadicontithies Wehishentytel epbarpiaiee Wil 118 sEnyg &
pre-chanber 12 by suitably treatin h al.| s : 6 chémidr 1214
such t habY faWas %H'é'rﬂgﬁﬂa"‘t%d"ﬁ){%*’8{9?“5&"%89%@9 \fﬁﬁéngslg%}hgmm%%@tuﬁg%ml Fs of the
sensi ng ¢RARBE/ of bftesbSiodit aRtiREL fah 8midhies BRGYhgYe neeidedirite tdameees HRBVREPTS of
the first chanber 12. The surface treatnent can hE aFﬂOI i ed tmoleei.v%]ﬁf{hambers
chanber , Aaratiwiha BistiBnogistenthd Peen mateihBra REWoeL YT B pstodp e FRTEEO BRI T 1 & o

hydr hOR%é:] & Légﬁetr NG ot b rcha%%’%% can Wbt APS & piBdAShBAEE Such BE Ifai ample, & mesh, &

surfacta ock copolyner ygroscopi ¢ conpounds, or other substances
that i onfigeusalinptheni s porueaaerisiStch capilaridy evkasberseces b eithpesolulle pratsalul f R RE

chanbers 12, 14 are treated, the substan in@ o1 IcN:Ber €6 Arrbre:
12, 14 cHbrbehamhes gﬁﬁ%“@é‘“‘"—a a%'{;mélFrﬁ?néer"é’ﬁ?%eefl#égtﬁhgcta gett%ggglln? o treat the oteher

chanber ¥2ereddn e59clanltg pasidddnai RGEREEY adpdiarg &ypdeleiists Yerfiesn chePreghantbiie? % g sENsing

chanbers are different. In another preferred enbodinent, I SrHSed0he
G aw & ho CREREIIG. PRGN HaTBERE 5 C i Girieh oopy pes mellEAl hyiHaRGobd,

chanper 14,k LR&mPbSs, CHASRGTeskRaei99 nkiltal fot femmapiletin: prvetser. dicavaaliuiosst &
the”gns?nngl%ﬁ;%ber nﬂS 14 and enpty the pre-cha In an al

- : ; ; i "%f’eﬁ 12. ie VEN tnrerj;w{l}aﬁ&v}ﬁe
enbodi memeshes everrs fibipys MAIREIS e RY12RY “Ffﬂérﬁféer”""iif‘,“]” ®s hSEPFNEr " han the nmesh
in the prg{eﬁgs?%%,g &H&eﬂn.”%tys‘s?eq SO CalREL R sil@ned pdicghiRste, trol @lf ore afuiiblegropus

force withi nsi'ng chamber by having a nore negative nergy ﬁfuli e
i Nt er act imereriaié rinludeh dorwweropen ginteredy miveers FrarmaciieT gy SEMYAEY SPH EhBoHr 8- CRENDEr

12. The énerW@g{luoiﬁ%{ %é%c .ihﬂnﬂe Q E!eatéjﬁj?igﬂ;\;mg!ﬂcrﬁﬁg! Ql@ pgl?ééiyfaie.edSJitlﬁlﬁlé)légﬁﬁerk heluties e

of a surfPycE”Y e escCF i Al'ternatively, a fibrous
fillimg wedk@Fkdlize caluper oulse matubie sy, awisoleblgpowtbesrsud Gufug ¥e used to draw

sanple into The chanbers 10 12 14 . FEithe hAbns LB neNRARaN fe dehsingl 4
can contain a BAPME BFEEY E@R"]ﬁ]'%né'elPe, prgﬁérﬁﬂéiz, 9{505}3!9:%4;6‘”%1'7& a malgfﬁ, a ,
fibrous fhdnvbQ, 58T @it coiry o @ @@ lE iR therthexensinGuehbec s bleeteri thap teriveeieens

can be either soluble or insoluble in the samle, ~_if_ Dbo [ L4
contai n Adawhisi e arThapbe JiaRek e Regi ! érf’?hﬁﬁ%éyméﬂlf’f' B‘@'cflﬁeg@éﬁr&;%?ﬁﬁ lhc';})stl hnger |
chanber s qor iit: GABndGey, HelsfifELRlpeR ®aRReRAREAG: 1pEMded: Grealirfifize thartrfad
in capillary farce exists between the pre-chanber 12 and sensi q?h %qlgmgsr
14. 28t ennabriessali yhe preahambe shaobiih L rienh b % EMPE Y LR REasTHLO™ AT FerEnt

fibrous @Eﬁs% ici%lmﬁér, n@@9degllﬂirfg%eepm'sicgg%%iﬁns ol the sensing chamber sccordingly, such 1hat the greate:

surface ares of the sensing chamber provides a grester tapillery force. Surlace roughness is defined herein as the

actual suriace area divided by the geometric suriace area.
In & particularly preferred embodiment of 1he present invention, capillery 1)l sensor strips 10 of the type
30 disclosed in PCT/ALUGB/00724 sre {abricated, and & section of the strip 10 which pverlaps the sensing chamber 14
ant intersects a1 least one edge of the s1rip 10 is removed. The notch disclosed in PCY/ALGE/00724 is an example of
such 2 repion. Tape or other suiteble Jayers 16 are then overlzid and sesled to both jaces of the strip 10 so as 1o
entirely cover the removed region. By this method 2 pre-chamber 17 is formed with 2n aperture or porl opening 1o the

edge of the strip 10 and an aperiure or por opening 1o 1he sensing chamber 18 {which in this case is 1he sensing

35 chamber 14 reterred 16 shove).



15 materials are contenplated. Suitable nmesh materials include, for
exanpl e, polyol efin, polyester, nylon, cellulose, or neshes woven of
fibrous materials. Suitable fibrous materials include, for exanple,
nonwoven or nelt blown nmaterials, including polyolefin, polyester, nylon,
cel l ul ose, polystyrene, polycarbonate, polysulfone. Suitable porous

e et a1l e o e 3 L SRR BELLS. i PR B R PRSE

such as these uoride,” nylon, ose

acetate, molyIBidIae" Medkid: maﬁbdserrami; Yidabe 1 @t:8ne Seinball e ROWEEH) Jeybietwagiahe 1RO
m crocrystal line cellul ose, soluble or insoluble salts, and sol ubl e powders

such as ecrslyers whighintrisby thep B keiahed therptsobambe i, Thaterljsndorendismansampe HYE 5
| arger hei ght than. fhe height of fthe Si.Ng. G . S that e tn
capi 11 aryreiedh e A REl S Pt % RENReRErmg MR e pethe B
the farcephphdishger 18 gl it nftedshe ePpres tagitaribel 22 itHBY @ocess Meenptyei gffetpreolambin 42
capillary chanber typically refers to its smallest internal __dinension.

Al t er nat it lest omeexaant s sesSHGLIGhTEE swice £ HEhsadiomgheprshde A PR H il e
greater than the roughness of the pre-chanmber chanmber 12, such
as, for é@ﬁ%%|‘%,“@§5é?’§§{ﬁ“g ridges or striations into the walls of the
sensi ng chanbein,a pterdoy endietsiegnita dpndive ojothy setal is disek orsd derge ofvolidge orsaerpgl fogying

chanmber accordingly, such that the greater surface area of the, sensj
Chanber JPOFFLE Sad i dodte, Wabicr) SPY e grie nef e grbTs SuBals My
hereijp asysidnge bepfebiiBb olEubdkaE ¢ HRERA otiny zaiets by cohiRioGOMIETE bfalySelut firdmsr, e esal
In a particularly preferred enbodi nent of the present invention,

[ capillary

fill senseemeeitiessl ag hefikeTiaane apprdimeniohgplert pigsaseisrrFed pRETTALRIBBIN0DY 229"%%@ t0 600
fabricated, an B 3ok | AR HRSnctdYRei R ShtBGment, the
chanber fgmrghgai%ﬁfeggogégg@ggéttk{%ast o%eaqjgﬁg@ 0 nt hga[hst ri |o“}1]d§E IS re_rmvegd.
The not clelectimsied pe epbcednepRPCIY AUWSBHOOT 280 imsroan seksnplainpfmosisyrelarred smbefimstis MFape
or other suitable |ayer 6.4re then overlaid and sea 0 of
Che stri pererieobae 265 A0 § BOTE R Pkl MRt Sl S PRHY Ll
pr e- ghanhesabit 21 uierbOignE@doxkestio Mitla e raha € or0d reaitit prea it mig dnalyembe reddl gepctdh
the strip 10 and an aperture or port orpeni }repgeaﬁo the! se Si@? cha!gb%gT rllﬁEd i
(whi ch i PTOOPRNg acuplime; o5 Cyigy IRAEAWE qh the S8R 2P rY S PEMABOVES. %5 | n

this enmbQgismeit with Mg Bebghizn OfickNEinditze-vibarhed s h2ibissutifiah safplettae bdehife@uces.
| am nate | ayers described in PCI/ AU96/00724. The hei ght of the sensi,ngma

chanber Juher getectfes YSRCKIARBSCU BN SABHIPTISF 40 die HELHIRI tRee ClRys 1o
el ectr Odqiah%ﬁ%dgiprg \ggygfme tSng® ﬁmLfleﬁgncs baehidiRd MR b o0y bRE 1Ebﬁl§ésjhb’iﬂ?@@5pab1820f

The capillary aw ng sanple into the 'sensing chanber 14 can
t her @6 or elelpatios whaynipsemiidealers tha eenfimrcbanblididdi ng t he sanpl e in the pre-chanber

12, such that the 5 sensi . il g ' - Y an€ YR b Sl he
pr e- chanber 12F"iaﬁ’%ﬁgsﬁ?t@@%@gh%@%{eﬁﬂﬁﬁn tb%g%%?sggglﬁgg%@@ﬁﬁéﬁﬁ{soma'? | east ?
sone ext esiplé Seind GB&ISH areystisisl Mid) disabipigesidivids Ba s baniahhainsimbe deyive §hisclude other

pre-chanber 12 filli ntﬂégfrt duri ng thet fil bi ng of the s“gnsaidn%mghamr«%gmg,ﬁ.

In a pref@PEOEE o PR PR Y REEIA 2 Gt Se R ™ e tEET SV Y *Ba%ed o ca

change i Np/fdidgRE BuifFan Cohiphise B blardt k@b NBo1aD&b We R of eS8 ISdeN oo hiiicts Ole Severagas, Ch

cart conprise a poble netal, e.g., palladium platinumor silver. The ,

opti @bl can be 1esied. Non-bislogical fluids can be 1ested es well, e.g., process water, drinking water, or wates-based
solutions.

The zbove description distloses several methods and materials of 1he present invention. -This invention is
susceptible 1o modifications in the methods and materials, s well as alterztions in the fabrication methods and
eguipment. Such modifications will become apparent 10 those skilled in the art from a consideration of this disclosure

30 or praciice o the invention disclosed herein. Conseguently, it is not intended that 1his invention be limited to the

specific embodiments discipsed herein, but ihat it cover all modifications and alternatives coming within the true scope

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



10 distance between the electrodes is a function of the reagents and

condi tions used, the analyze of interest, the total volune of the cell, and
the like. In one enbodi nent, the el ectrodes are spaced apart at a distance
of about 400 to 600 mcrons. In a preferred enbodi nent, the el ectrodes are
about 300 mcrons apart. In a nore preferred enbodi nent, the el ectrodes
are sp d, apar.t by, .a.di stance of 200 mcrons, or |ess. Various npst
prefersggagth{?ilwgﬁtlg‘ have el ectrodes spaced about 40, 80, 120, or 160

m crons. The cell can contain one or nore chenmicals, e.g., a reagent_ 15

capabl el.ofA dendee fuisapling e dlwid, cemprisios apreshamberaxmea pterigr purkice Agd 2

nai oat i vEEBraRBe bR Bt Rebe PR AEPy PRI i Rt fAEC e ot
used in hét Mol fliﬂcgéébntsﬂg chagberSihfiid 6ainRiicaAnabith therphiecstambi, gieal | y

or aurally that s I ent sanpl e has been introduced. Qher detectors
usef ul Wi tsengive chamberhizving\sarinferor uface and & isesondaobung fhe seasiag cbankari on or

change of ppsition of a transmtted,]ight be .the change in_ refl ectance
of a ref| dCMEFP tofsé%nwsa?ﬂpd&aﬂﬂw _?%@9%@? v alRERT 9P 20
det ecti on et sBlorAlBN Ao SRR Rrlil G BABRAA RIMBMvedfihe ipiBafyf Bk o

enbodi nmen evi ce can be used as a glucose nonitoring test strinp,
W th the fthedifferaaiadbeinpsiffopidt tochuse flomt efifand fioad the pug-chantheldée  bi ol ogi cal
fluids that, can. | ed .usi t he device 10 include other aninmal body
f1 ui ds, s&&hsfé%?ﬂﬁ’oﬁl?@aﬁ%ﬂ% cﬂ%gl?eg., expectorate, saliva, urine, senmen,
vom tus, and sputum Alternatively, the biological fluid can conprise a

pl ant ext ragd devitRCdflaimSB vhedéin e interiof siggRticihepiewhadberaatprivenstiesss,
e.g., beverages, 25 can be tested. Non-biol ogical fluids n be tested as

vel |, e.g.frspanscrssendpreeshamber Wailngpaged epant ¥ figat @F%@&%ﬁ% P#Sons. The
above deschj tblsepg %igigtf\ g}l PREreReNE rigtjeﬁ{)?%#%gg SPHW% 3%4:% E?EO&Pﬁ sRlggsent

i nventi on.® fon"I's — suscep trons in e met hods
and mat er ilghs firtemdekiondsendihg claintoen wvalls spived pdt catdcond distdnoelto defige a

equi pment. Such podj fications w | econe arent .to.those skilled.in the
art from =cBSREchEnhen st Vhgre tii? g%‘%’s?frtgg SBE %ﬁ%‘éﬂ%iﬂ% 1%%3 ﬁﬂgﬁtnt i on
di scl osed LR ol o0se s bt o e 1ol deldiabldatMgREd ON be
limted toéﬁgb&s%em i |’é%&g%%&d?nrrglﬁlet %ﬂgf@?ﬁlﬁ%&%?ﬁ:ﬂé&%ﬁﬂ s'tlhat i P cover

al | nodi f i fenidifferande hétveen dtd preshawbenhpight ehd thetsgnsing gearskespsightind spirit
of the invention as enbodied in the attached clains. 6 What is clained is:

1. A deyi for_.sanpli.n fluid, ¢ IS - ' an
interi oﬁ' Eﬁ‘? g%‘récea lﬁmgll’ i%?eslfl%]ex;‘(?r ﬂ‘i%g"@t“@‘%?‘ 8- g%ﬁ%rgg%g%%gﬂgapagre of
exerting aychichidssCRist hatiyl shefbeeared had deirkioonictidc fueface arepy dtsl thg imerensi ng

chanber in fluid _communication with the pre-chanber, the sen(ii ng .chanber
havi ng an §usfaseiobthesgnsing ehapler havwgsrecons ﬁ}»ﬁgﬂ,ef%@%%sﬁsﬁ FORhAHRr  bei ng

capabl e of (axerLidd bt OES whH Bl kbR hbrfash r i s
not | ess ?Lﬁg%et %’ g_@%%%é&%@@gﬁﬁ%%g%&%%er eaie’r’?~r %% erential exi %t ween
t he capil | argredterthes the first surface roughness, and wherein the differential capillary foree
derives from a difference between the second surface roughness and the first surface
roughness, and wherein the surface roughness is defined as the actual surface area

divided by the geometric surface-arca.

4. The device of claim 1, the interior surface of at least the pre-chamber or the sensing
chamber comprising a surface treatment, wherein the differential capillary force derives

from the surface rreatment.

5. The device of claim 4, wherein the sm‘facc treatment comprises a hydrophilic substance,



the differential being sufficient to cause flow of fluid fromthe
pre-chanber to substantially fill the sensing chanber. 2. The device of
claim1, wherein the interior surface of the pre-chanber conprises at |east
first and second pre-chanber walls spaced apart at a first distance to
define a Ere- chanmber height, and wherein the interior surface of the

sensi ng.c vice ofiphaim ds wherein g surfage tseatmant eomensises & bydronboin S¥RsEERCG Al | s
spaced apart at a second distance to define a sensing chanber height,
wher ei 7.t Hheldevighbf okirh e wheredi ihy setfaceteesatinsnt esmprishana subistanoe sejketed Bomt he

re-chanber, and wherein the differential capill force derives at | east

!On part fROFOHP aPRsiging i %ﬁs&e@ha-ﬁhitm@%ﬁyﬁawmc ‘?H&Pot“ﬂé’ Wensi ng

chamber hgé 1&.&&&%@‘;&&&&&%@‘ 1, “the interior surface of the
r-hnaving a firs )

pr e- chanb Vi surtface  Troughness, a first actual surface area,
and a first geonetric surface area, and the interior- surface of the

sensi ngs.cIThatllevich a¥ chima, steidthedntacesuriticg lof despreahambenengeisend irstur f ace
area, and a second geonetric surface area, wherein the second surface

r oughness suifacegrepiment andhe ineriariseeecesqfrthe sensing gn shansber sAMDRIAES 236790 e

di fferentiﬁ{g%ea@é'al@@%ty force derives froma difference hetween the second
surface rSUgANese ARA" the first surface roughness, and wherein the surface
roughness is defined as the actual surface area divided by the geonetric
sur f aces,arie.dedice bielatie i, iertted compiising a poheusimaterialpwheneitf the @ordusanatéredst

the pre-chanber or the sensing chanber co I sing a.,surfage treatnent,
wherei n t Wénm%f‘f“ér“é Hhs copiliazy fcrrp%mgatf %ﬂ%@nfdgf t?ls@ge' rtﬂn@ﬁaﬁﬂf*ﬁ&%
tr eat nent -chéﬁﬂ%he device of claim4, wherein the surface treatnent

ydr

conprises a ophilic substance. -7 6. The device of claim4, wherein the
surface treatnment conprises a hydrophobic substance. 7. The device of

cl ai m 410.Werdeivivetofeladmrs, aderdin bathrthnpreechambios erd thesgbuing plvantes ce@pBEE 4 r om
t he group consisting of a surfactant, a. block copol ymer, a hygroscopic
conpound, p&'ﬁ‘msi%ﬂf‘“}%bl e substance, and mi xtures thereof 8. The device of
claim4, wherein the interior surface of the pre-chanber conprises a first
sur f ace]i.rEwtdeide ofithifl B whetah tarpseishaateriof isthlecisé fishnihetdnenciranitng
conprises a second surface treatnent, 9, The device of claim1, further
conpri si n@¥# SEsd PoREee ppdp MAGHRBPELS MWPERG-ous material contributes to
the capillary force of at |east one of the pre-chanber and the sensing

12. The device of claim 9, wherein the porous material comprises a macroporous membrane
comprising 2 polymeric material, wherein the polymeric material is selected from the
group consisting of polysulfone, polyvinylidenedifiuoride, nylen, cellulose acetate,
polymethacrylste, polyacrylate, and mixtures thereof.

13, The device of claim 1, further comprising a powder, wherein the powder contributes to
the capillary force of at least one of the pre-charmber and the sensing chamber.

14. The device of claim 13, wherein both the pre-chamber angd the sensing chamber comprise

a powder.

15. The device of ¢laim 13, wherein the powder is insoluble in the sample.
16. The device of claim 13, wherein the powder is soluble in the sample.

17. The device of claim 13, wherein the powder comprises a material selecled from the group

consisting of microcrystalline cellulose, soluble salts, insoluble salts, and sucrose.



chanmber. 10. The device of claim9, wherein both the pre-chanber and the
sensi ng chanber conprise a porous material. 11. The device of claim?9,

wherein the porous material is selected fromthe group consisting of a
sintered powder- and a rracr oporous nenbrane. 12. The device of claim§,

wher ei n RRLOUS ¢ I ses C [ QuUS. ITEe sing a
ol yer 1 Thefhiid ot TR, incF QTR R &2 BB ARRY SRR O iRl
group CONgr $hded thadérid18)Wisich Eee meghmu opiirfedanedidckddof b $he FrobipBonsidbul ose
acet at e, polynethacrylate pol yacryl ate, and m xtures thereof. 13, The

devi ce of oflaneshipaterial hé'l’orw &imiterial, powdeus, meledrk and 2 pewgewder A
contributes to the capillary force of at |east one of the pro-chanber and

t he sen anber.. . 14., The device af c al 13 wher hot h t

br'6- chofbdthe éﬂ&lﬁewécéaéwé cEiE Hisehen Cimpaereog o Qurabliafiee. of
claim13, ; eflcttok 1[;391 gr i's insol ubl e in the sanple. 16. The devi ce of
claim 13, ere| nt Is soluble in the sanple. 17. The device of
claim 13, wherein the povvder conprises a material selected fromthe group
consi st 20 Jhefdenicercdclanst 1, mitieeein tiel eldctrodes arelspdxled apart by 600 miclonbbrlessl t s,
and sucrose. 8 18. The device of claim1, wherein the pre-chanber and the

S R BR3P S SBPRs o s B 0B ™

fibrous filling material, a porous material, and a powder. 19. The devi ce
of cl ai 22. ThewWeeiRioT cldif gmma@nﬂi&m%de@mepaea aphr® BY 200 ficioap abless. of use
in an el ectrochem cal cell. 20, The device of claim19, wherein the

el ectrodes are spaced apart by 600 microns or less. 21. The device of
cl ai m 123. Thedexice ofisdaimy b durthiycsmariang galetsstorsapable of deiertined GRSIOR | ess.

morons orieen the el ELE R Sohif B ARNISRIR I CntRELEMPRR, Y or

capabl e ofsefldhgehambera conditi on wherein The pre-chanber contains a vol une

of fluid sufficient to substantially fill the sensi ng chamber. 24. A
gl ucose lforing t st.s ri.sin edev f claiml. 25. A
devi ce gor‘gél'}fﬁ ' ORPE e&% %Bﬁ%@?%g&ﬁ%wfﬁg aving an interior
surface ? r}g device for sampling a {fluid, comprising a pre~chamber having an intenor surface and a

first volume, the pre-chamber being capable of exerting & first capillary force, the device
further comprising a sensing chamber in fluid communication with the pre-chember, 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 Jess
than the seccond volume, and wherein a differential exists between the capitlary forces,
the differential being sufficient to cause flow of fluid from the pre-chamber to
substantially fill the sensing chamber, and wherein the device further comprises a mesh
material and the mesh material contributes to the capillary force of at least one of the pre-

chamber and the smsing chamber,

26. The device of claim 235, wherein both the pre-chamber and the sensing chamber comprise

a mesh material.

27. A device for sampling & fluid, comprising a pre-chamber having an intenor surface and a

first volume, the pre-chamber being capable of exerting a first capillary force, the device



first volune, the pre-chanber being capable of exerting a first capillary
force, the device further conprising a sensing chanber in fluid

comuni cation with the pre-chanber, the sensing chanber having an interior
surface and a second vol une, the sensing chanber being capable of exerting
a second capillary force, wherein the first volune is not less than the
second vol {urBer epsaputing epensingihaiberin fdl ceminstrécation wedntht pee-clemibier, athy

%?re_.cﬁﬁa?béﬁ@%fiﬂéfcﬁ%ﬁ?}aﬁﬁ%bﬁﬁﬁ%n%”%%%@ 3SR RARHEF, U PSRBT _L"gt e
Lot he captTTarg AP oaRErhg R eond PRl TR dchen M el A A R i g

chanber. 2han THeesedend velugie, fidaivherein,a differeiinl Hddhbétheepite-eparbeforard t he
sensi ng chanber conprise a mesh material. 27. A device for sanpling a

fluid, conpeiiifergniial bemesnifinient theausadlonnof fitid ooy thepré-sbamberdoa  fi r st

vol une, t [ en r_bei.n apabl e of. exerti .a kifkst capi.llary force,
t he devi c&%gﬁ?@%ﬁﬁ?ﬁe PF‘Egﬁga’g&ée ﬁbergﬂlalﬁ}gg?\nﬁ ﬁolgg’ﬁﬁr’ﬁ P™on

Wi th the philtingReateed. thitREntribater itd\theCRABITRGY fHEVbNA 18t bt FthOpresttzbdee and a
second vol une, the sensing chanber being capable of exerting a second
capillary @@rtbé,s%@aﬁlhehe first volune is not less than the second

vol une, and wherein a differential exists between the capillary forces,

the difger halk b fircl S fl Ui .
pre-c ha%%'efm% %&éﬁ?g%%ﬁ%j’ |‘*§h¢e¥ %’1 Fo%hq%gggﬁg}%b%%’ﬁ% &F :%SS?I% El&#&ﬁ% i%ﬁmPﬂge
devi ce fur# fikrons @illimg mewrial.fi brous filling material-that contributes to
the capillary force of at |east one of the pre-chanber and the sensing
chanber , Jhe device of claim27, wherejn both the pre-chanber and the
sensi ng%ﬁ'ﬁmfi‘?ﬂ@oﬁ’ﬁﬁl%@@?, aherein Besfitrrps fillpemartenal spmppiges amatemal selestest

claim 27, shgangd Dtug% Bgipﬁ]%l' ASE dolivdd o] ORI SES E,E@.} i al

sel ected from t%re rgup c nsﬁg;c’t)}drllgﬁlgpgg%n;e%?{g%ﬂﬁh%%%ég@ r, 0%%1 on,

cel | ul ose,pdwiaysangte; med polystlyomr bonat e, and pol ysul fone. 30 The devi ce of
claim 27, wherein the fibrous filling material conprises a nonwoven or nelt

bl own VHRES o .
p?b The device of claim 27, wher

melt blown polymer.
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