3 0 NOV 2006 Atty. Docket No. LIFE-086 TEST STRI P CONTAI NER SYSTEM FI ELD OF
*THE | NVENTI ON [ 0001] The invention relates to the manner of staring, 70 N0Y 2006
di spensi ng and di sposing of analyte test strips. BACKGROUND OF THE | NVENTI ON
[0002] Anal yte concentration determnation in physiological sanples is of

ever increasing inportance to today's society. Such assays find use in a
variety of application settings, including clinicalAttabocket pyLIFES8¢ ng, hone
testi-ng, etc., where the results of such testing play a promnent role in

t he di agnosi s and nmanagenent Tﬁiﬁbbﬁﬂm@hg %gﬁe conditions. Analytes of
i nterest include glucose for |a etes managenen chol esterol for nonitoring

cardi ovascul ar conditions, and the |ike. In response to this grow ng

i nportance of analyte concentratlpigtIr BRkben, a variety of analyte
concentration determ nation protocols an deV| ces for both clinical and home
testing have [#¥&h devdhepaehtiof GRES}o themaerrifsioring gispdneing emiodispbsiag sfon of an
analyte in a physgmgi %Qés??ak sample, a physiological sanple nust first be

obt ai ned. bt ai ni ng "The sanpl e often invol ves cunbersonme and conpli cated
devi ces which may not be easy tB@C&@I@UﬁDOFrﬁ@EIbWMWIy to manufacture. The

anal yte concigohpt | on el RlB B BARERR TSl gﬁall er@Ls@o@eveﬁU' titude of

steps. First, a sanple | § accesse y use o mechani sm
e.g., a needl e or Infregsig timp aaics o Wadayésssieiy ﬁ@yaahﬁdinﬂmwh‘aeamdtbeofuse of a

sarpl e col | ecti onpEahRARKAR g a8 GARMAT ook DRty HOGBATRL € MUt

then be transfer 0 a testing device .97, Test s i ke, and
t hen oftentimes tigeults gbuch tegting play & Propénsntrpla irsthe dingngsis mdanfmé@mmi i@ devi ce

such as a meter. m@@@faﬂs@s%ﬁc@&on@fmﬁﬁ&e&w&tﬁ&qdéﬂmk@fma&m&e@ﬂI ng the
s?gpl e, transferring'the sanple to a bi osensor, nd measuring the anal yte
caac

entration i n DB cholegier] fr menptosag Fféﬁlﬁ’é’éc% conslgtivas. gpdthe Blendec ut ive
steps with vari our%sﬂﬁéélt&ﬁls&%mﬂ%wﬁs@&f%ﬂﬂ@ concdn ResAMIRNOf vati

di sadvantages, it s _not uncomrmbn for patients who require frequen

noni toring of an Hfaryie eoncentiafigpsielerpptisRRIcHRSHS awkdsricesdpr hoih diisikasd i ng

t hensel ves. Wth ](jijn@h@;hhéiﬁa,vef)&ﬁd&)é@m e, the failure to nmeasure their glucose

| evel on a prescrl bed basis . results in a | ack i nf ormation necessary to
HW@HPF

properly cont?8P] t he DpEgiamnge ty Gagaigatioy EPhyFiplegsd s@lePs can be
very dangerous anghysiviegicdlisfogple xhhm aat @y ubithed LOSRiBg thk sample often involves

cumbersome and complicated devices which may not be easy to use or may be costly
to manufacture. The analyte concentration determination process may also involve a
multitude of steps. First, a sample is accessed by use of a skin-piercing mechanism,
e.g., aneedle or lancet, which accessing may also involve the use of a éample
collection mechanism, e.g., a capillary tube. Next, the sample must then be
transferred to a testing device, e.g., a test strip or the like, and then oftentimes the test

C- “ strip is then transferred to a measuring device such as a meter. Thus, the steps of

- accessing the sample, collecting the sample, transferring the sample to a biosensor,

and measuring the analyte concentration in the sample are often performed as
separate, consecutive steps with various device and instrumentation. ‘

[o004] Because of these disadvantages, it is not uncommon for pat:iéms who require
frequent monitoring of an analyte to simply become non-compliant in monitoring
themselves. With diabetics, for example, the failure to measure their glucose level on
a prescribed basis results in a lack of information necessary to properly control the
level of glucose. Uncontrolled glucose levels can be very dangerous and even life

threatening,
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30NOV2006 Atty. Docket No. LIFE-086 [0005] Nunerous approaches have been
devel.oped to facilitate test reginent conpliance or sinplify testing for
users. Certain devices conbine a | ancing-type device with various otzhﬁﬂov 008
conponents involved in the anal yte concentration determ nation procedure grq
order to sinplify the assay process. For exanple, U 'S. Patent No. 6,099, 484
di scl oses a sanpling device which includes a needle associated wth a spring
mechani sm a capillary tube associated with a pusherAttabdciet NediIFBE086 p.  U. S.
Pat ent No. 5,820,570 discloses an apparatus which includes abase having a

hol | ow needl d a cqver having. a nenprane, whereby the base and cover are
connect ed tog@?ﬁ]er at mﬁfoﬁwpfﬁ’g?h\eﬁhavgqefl Aevelopedya facilitptesiest segiaet  Appl i cat i on
Atty. Docket No.cofpflancebi sithgliffhestivh Pir iidrs. RTeagit duvices Lo1alivd Llad@gtyy st em "

teaches a system  and dLscusses ot her ssyi[s{t ms .conbi ni ng | anci ng devi ce, neter

and test strip haffdict Hg" 4 RRLIHG Aoprmopspt t56 0 B ARy pateRfions ych as

described in U S. ddiamBationNefedubs ibdfeb SimpifyaddasdPraradl. Férex8Bde 899 of fer test
but . no integrally |lancing features. The

strip storage and_di spensing. system , . _
devi ces descri bed" 3t ﬁ'é6=092178§34 %ﬁtoé‘ﬁta SHBRDE dRdtheviith nglyder poredinatsariated -
functionality. [ O] spVih Redh@EPEGLadillirLABH2sEcidtdICHRD sTHSHL AR a REQYIpSi ON i S

made for storing St strips,. .i n-isol ated manner. and then conveniently

di spensi ng them fﬁgn{gzlt%&?' SESﬁ&P{h‘ﬁqﬁ]&F“ aﬁé}?ﬂ?ﬁ?ﬁisﬁﬁ’?“%& £ %'%Fé‘fnlé"ﬁ{é‘gian whi ch t est
Stlr: ps are indi Vil%\ﬂllatﬂnyed&%& @d)viefhaﬁiﬂ% ahidRb ALK whERKY thabLe &ﬂido¥@m|@ kngwn Es

well. To renove the test elenents, the user te open the foil and takes
out the test el enﬁ’ﬁ{“?mﬁ T aky C)P"?Eaﬁuq?lrfbrﬂieégi'gsptaref‘tp’*@ﬂ@ﬁ%?‘gy'i n foil has
several drawbacksbhodredd. 0%, bfifled “Mihi@AEProGedine AablHE TetByhan)’ fatiesa prseguces a

| ot of waste material and requires a user to . tear or ncture the al um num
| o nat 6o ton CHSFRE™S PUE S 0 oG g A e Rgrght 1t T eBa i oh
i 1{_ peopl e often fuagenalith t he 266, 403 and "800 patents, since test

el ements are provided {nh a single container wih | ti o] r nts,
oo 1 catt ofRBL: o0 s R ug S SRR Ry P bRt Bl Frf "R v e
al so addressed b$; 8p3,800i odffiertest stop ktatage all dispensing syatefrpbutex integedly fegcinhe t est
strips fromtheir ac i.ng. Ln each of. the references. the,test strips
provi ded are pushfé%’ﬁ'gﬁf’ﬁ%fde‘gﬁéd%%’gbé glgtges 4@2 a'steél?g%els’ e YeF’s]flau?enm%ﬁe " 266 and
"403 patents the fuagenagity.front of the test strip itself punches through-a
foil coverin £P009] th f I.§: an I 1 th test

, . 007]"
strips i ncl'ugﬂj ng]O| nt egra Ies%%?%r%%ﬁ%%%%@%?ﬁggﬁf@ga urfﬁgﬁoggygér&es tp%ue st orage
cont ai ners of t heinpn sekiet mappgesnditien conveniently dispensing them from their individual

packaging. Other systems in which test strips are individually sealed in an aluminum

laminate foil are known as well. To remove the test elements, the user tears open the
foil and takes out the test element. i

{0008] Simply sealing test strip elements in foil has several drawbacks. Sealing test
elements in aluminum laminates produces a lot of waste material and requires a user

C to tear or puncture the aluminum laminate, often causing problems in view-of the

dexterity required, which ill people often face. In‘the ‘266, “403 and ‘800 patents,
since test elements are provided in a single container with multiple compartments,
signification waste packaging issues are avoided. Dexterity challenges are also
addressed by providing collateral hardware fof extracting the test strips fromi their
packaging. In each of the references, the test strips provided are pushed out of the
packages sensor-side first. In the .‘266 and ‘403 paten;cs the face or front of the test
strip itself punches through a foil covering.

[0009] Nether of these systems is amenable to use with test strips including integral

(forward-facing) lance features as are the stofage containers of the present invention.
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LFS-233 2 30NOV2006 Atty. Docket No. LIFE-086 The node of operation of the
systeéns described in the 266 and "800 patents woul d destroy deli caten ypy 2008
m croneedl e features. [0010] Further, while the approach in the 403 pgtent'
coul d possibly be adapted for wuse with a test elenent that integrally

i ncl udes | ance features, the planar storage orientation of test strips
contenplated therein is not space efficient and requjre C I venent of
nmenbers (including the test strips held in covered v{%th g’?cﬁeﬁ@&‘i@‘%pects of
the present invention offer a nore el egant .approach with a conconitant
reducti on i n costTheinddfef cptretica@ethe eysteaR YeiibddBl BE /1681a6d 8O0 pastiRsuld hat may
be used with the Lane. 10011 Ancgtger aspect of the present invention is
geared toward yet HPSAREAe UIREPALEAd N i n handling test strips, i. e., test
strip di spospio10]PCT pEiathes; avhiléfic A¥Proalhlih 22885 atepotla podsdly t ddgndd 5 ri p

di spensing systemw th an {nte ral waste di sga%?aé section. However, no
appar ent provi si e ah fisgi&lepigpt tat imfegially ipolydss fenpeleptutes. Ahs RlaTgRROrageC o nt ani nat ed
~Wwi t h-bi ol ogi cal fdri@ﬁtﬁﬁ&foﬂfé};tléfiﬂ{éﬁaﬂtemplmeftl&reirlﬁ'blhétbﬁdfcgﬁﬂﬁ@i,entizflﬂlire\q{li@'ééa' test .. .
strip portions are not isol ated. nsequent ]y, exposure of qne partion
results in exposQPBlEHMORPIREY ,mef“ﬁg‘F E’E@“‘di“}%tﬂi‘%tﬂﬁﬁétf’%hﬁ&bo‘f‘§t’ﬁf"é "tﬁHBdBnt ani nat es
which can have a uséleAgb@y dftheratn BOEntoN off€Stmdsd dlégdant2pR@eMtwithiampounds and
needl e sterility, respectivel é %OOiﬁé The Eresent i nyent i gn_offers further

i nprovement in t QRCORYAR sedichoR it Ff o4 g stofpsR devieat Y MRt iAdF g AR A RNt i on
addresses cert ai reqeddcahns, salilus provi ding a system better able to neet the
public's nee@]'%. SUMVARY COF -1l -IF | NVENTI ON.[ 00131 Each variation of the

i nvention i nfPlHes a fBYRer apee 6T e REEPHAY YL BRI oV ard ¥l PARRal Iy receive a
plurality of testcosdiderfisn inhamllisgaitenlipé,ashiest3trp Hisposhly (PETGubli@tdn Weed af f ords
t ability to e test strips for,.use. one at ti.me. Preferred seals for
su pur pose i n@&gggsfpé?vlldef goﬁéﬁes%f PAHPEE RS [‘fm‘f"%f"’rnlfnﬁgr'f’ﬂﬁatﬂé)%lsﬁﬁsd] a
rotatable |id or seajpn Howdvedhagpparestipnyisonponidetffa idotannpvsed thteoparioome, t est strip
receptacl e portionf 0.t 0., Hexhiol PRk NG L8 rBLE | RufhSSOPL BGLE: 1S
preferably configure g F'ecerve and prgfec? a TanCe ~menper 1 ncludi ng at

| east one f orwar dest stdp pgtions ercanieeddial. Chhiegueathy pi@iire nf o potiomfesgtsimt i on
typically includes_an i t i . e _need| ccess path
Lo the test st ri upaeof ok Al Rt IRl (negile G BRRaRACSS, 0

i ncl ude a wast e riebEpvwctiect vh&st st@medgent cohpsedi-and fieeflle steglath gepedivalye of spent

test strips ﬁ)%"i]i]t fr 0%&&&%&%&&@%&% ﬁﬁhgﬁﬁxprovement in test strip handling and

use. Each aspect of the invention addresses certain concerns, thus providing a system

better able to meet the public’s needs.

SUMMARY OF THE INVENTION
[0013] Each variation of the invention includes a test strip container adapted to
C individually receive a plurality of test stripsin a sealgd fashion. The type of seal used

affords the ability to expose test strips for use one at a ime. Preferred seals for such
purpose inchude foil (such as an aluminum foil leimjnate) and a rotatable lid or cap
including a single port to be moved from one test strip receptacle portion to the next.

[0014] The test strip receptacle is preferably configured to receive and protect a lance
member including at least one forward-facing microneedle. This adaptation or
configuration typically includes an inset portion to house the needle and an access
path to the test strip from its rear.

[0015] The inventive container may also include a waste receptacle that can be
closed-off for safe storage of spent test strips apart from unused members. Since

protecting used text strips held in the waste receptacle from exposure is not critical,
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protecting used text strips held in the waste receptacle from exposure is not

critical, LFS-233 3 30NOV2006 Atty. Docket No. LIFE-086 any sort of cap or

cl ostre mechani sm maybe enployed in this regard. In preferred variatiphalbpos

the invention, however, where a cylindrical container body is enployed the

waste receptacle is situated across fromor on the opposite side from where

unused test strips are accessed. Various optional safety features naybe

provi ded in connection with- the waste receptacle. [QQ1 1

container preferably interfaces with a neter/|anci ngR é\ﬂogﬁeeplt\lg's@g?tgg and/ or

retrieve a test strip. Auser may intermttently position the container to

facilitate such amtyisomofxap bodduteheceniBinahagde emplogedtilisredasd. /Th arema@) devi ce.

In any case, the resen}: invertlti gn i ncl ﬁdes thg.sailtégggafct vi.ces, their

met hods of use, aWd2RTF ST PHEYCUOH BPFEE: Phee 2 gjrdut cralrmenody s FA By st ens f or

use i n practi ci ngtht hastsishipecie issttMaitrrob frdiRbidn HFSEHRItE Tl b rwhdrblEndaRAW NGS

[0017) Each of the follow ng fjqures djagra ically .illustrates aspects of

the present invelftisBRs a’?/ﬁ?"?ﬁ?‘i' g}JﬁHB‘fS ?h@g{%%ﬁgﬁuﬂfﬁs Ifl%‘/yohrﬁpf%vé ®d%hown in the

- figures is conteapheatiewit] A0L8de teptatle 1 is a perspective viewof-.a - ... .

representati ter gnd test stri S, M be used in,connection wth

variations o:‘{&tlﬁg prezaﬁste’ ﬁ?f@ﬁﬁ%ﬁ? er[ablﬁi‘éirfaﬁ?sdﬂ?‘él?efﬁ(la&ﬁlag g%'lcﬁrt%s‘%éé?specti ve

views of vari ati onsl/mtettidrea iesnseipt iA@er mGriitaitiehtly p3B30 the Cogaifi@ t3 i S a

perspective view of..a section o receptacl e portion.of_ the container,

| ocat ed as depi ct g‘&h?af“? SE&G%‘E‘,“E‘%@&BHQFBWFHOQ thg{/ﬁg?rh% ChdPE F59 how i t

is placed in thethsarsent hGOAI] infludpd the Subjedt dedicay; eheip tetpdoif usee andi dwehatt of a

variation of the jnventive. containe i ncorporating.a waste.receptacle.

DETAI LED DESCR PTICRECE: FoieS RUBRTH R o0 A Fhndee i r R g e Bt fon i n

greater detail than provi ded i BrREhBESSRRTIEN QF TIEHIORANINGSO| or i netri c and

el gctrochem est ri nsors.are .first ~descrihe fal | owed by

di scussi on oﬁ@lggture?ag}fgﬁlf 81007%1‘ %%‘Heégleaﬁrp@gﬁlca@ %?ﬁ%?f‘s 88%%@{@ strip neter

and | anci ng devi ceresshit inveatigr &senfoniofithe iversion frafattiet shokvinén thabggesdsind

di scussion, featyr ?e?n&;?aftedt he invention containers are described in detail.
ntag

Finally, kits adva eously incorporating conponents of the present
invention ard0@écri bdigurd DB2ersBetivovewtdie rgpresgiative naprand iteststiisasdeascr i bed in

such detail, hOV\BMg&S,ed intcoﬁn%ct}og v@tﬁ variations of the present invention.

[0019] Figures 2A and 2B are perspective views of variations of the inventive

~ container.
[0020] Figure 3 is a perspective view of a section of a receptacle portion of the
 container, located as depicted in FIG 2B, together with a test strip indicating how it is

placed in the same.

[0021] Figures 4A-4C are perspective views of a variation of the inventive container
incorporating a waste receptacle.

(, ' " DETAILED DESCRIPTION OF THE INVENTION

[0022] In describing the invention in greater detail than provided in the Summary
above, colorimetric and electrochemical test strips sensors are first described,
followed by discussion of features and the use of exemplary combination test strip
meter and lancing device of the present invention. After this background discussion,
features of the invention containers are described in detail. Finally, kits
advantageously incorporating components of the present invention are described.

[0023] Before the present invention is described in such detail, however, it is to be
understood that this invéntion is not limited to particular variations set forth and may,
of course, vary. Various changes may be made to the invention described and

equivalents may be substituted without departing from the true spirit and scope of the
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understood that this invention is not limted to particular variations set
forth and may, of course, vary. Various-changes nay be made to the iPENDWZ@B@
descri bed and equivalents nay be substituted w thout departing fromthe true
spirit and scope of the LFS-233 4 30NOV2006 Atty. Docket No. LIFE-036
invention. In addition, many nodificati ons maybe nade to adapt a particul ar

situation, material, conposition of matter, process, 4 C @
step(s), to the objective(s), spirit or scope of the ';ﬁégg%p%i%@gﬁglgon. Al l

such nodifications are intended to be within the scope of the clains nmade
herei n. For exanpingsntide slo riditidnomanygfiodiffvetirme mef beiedetts atahenpactablaand

phot onetric sensog: e} i I i nded to,..be |limting;, those
skilled in the ar%@vﬁ% m&%ﬁ#’é@%@%@% hf:{f&@f’lgmg%s jpec%:C S(?cet\(/sp 8reS§Pjp(S f%%h nms and

met hods ar e usef ubbjéchive(f)espme asgorsve e prefenbinkentiop s such nodifidatioheart cal
characteristics o Fql.ogl cal: es,.-€. 0., bl 0od coagul ation.time, blood
chol esterol |evel {ntegg gtgﬁ%%% t%%/%t% ﬁ%ggher%%ﬁg% 'gad ISR %Orrreé(ﬁl%ﬁlg’ ‘%écﬂplu%rh out in
any order of the ef8hdtsedt dareadhemicilhand phoianetregicat tyye tpo sisbdik aot imtsndagtd as the .
recited order of gvents,. r [ e re . e of val.ues is provided,

it is understood %lg{aﬁ%%g!rg ;flg ﬁiJrl:ltg (Eegm\i!heen@n‘ém\%ﬁqra%ﬁeTlﬁ)l%{ﬁ\%esgﬁwtdﬁ‘gceﬁ’ﬁﬁ%?m%nd | over
limt of that rangd metddamyusfuhartheshaseemat of otiee physicilngd daebliel i n t hat st at ed
range i s enconpas i: £-hi 0 | L.Qn sq, J1.1.S €on | ated that any
optional feature o t ésttﬁmné\}é)# %'%/Céﬁégs?#g%i%%@l%gscg?%uaégl%?%g’ggset forth and
cl ai med i ndependesilesteroblevel.micconbi nati on with any one or nore of the features

descr I b e.d her[@dzﬁl [OoﬁéthdﬁL }eci%ihéﬁ%%g%ggﬁ&itoumtahfg d%qttﬂeg‘gc%gd vee{ltgi n (e.g.,
publications, patents, patent applications and ha chwar €) s 1Tncorporated by
ref erence herein iwhich is doginatly postiyie.ax welpas the naeitsfl ardensf evéms. Sublhesmbrenwlierer may
cofiftict with thaj of EESERdeql P j ' is A Sk s Present
hep\;i n shal | prevafaﬁ‘je.&f?%g&rlsg?efeenbleﬁﬁﬁ%%s}dgage%@olw J_ggg@%l_ler y W%egr their

di scl osure prior theupnseandilevwes §mi af batgnge ped 3y etherptatesp Inter geningryalupat hi ng

herein is to be gansldysie R3n@mhpRdl WighiPRe akioh NBIsPES EMenlp¥Rh4ON 1S not
entitled to antedate such material by virtue of prior 1nvention. [0026]

Ref erence to a si Hywptgnal fedwre of i myadte Yaratiqes deseiied ey be seaforbised e are pl ur al

of the sane iteng.ReesAndeMB, 6; i RERBiAIGALAY anydshe USHEe BEMLBFANARD i n the
appended cl ains, ‘the_ sjngular forns "a,"” "and,” "said" and "the" include

- plural referents HiFPEEDEFHR context clearly dictates otherwise. It is
further notedqod2Bpt thexcdatinmsubeyt rdferdicafidrRa héréin @X€| phdR-atiRYp0Rts! St

element. As such il SRl TR ey i ind ol PR L e hlSinaS rd G deny, basis
insofar as the subject matter may conflict with that of the present invention {(in which
case what 1s present herein shall prevail). The referenced items are provided solely
for their disclosure prior to the filing date of the present application. Nothing herein
is to be construed as an admission that the present invention is not entitled to antedate
C such material by virtue of prior invention.
g [0026] Reference to a singular item, includes the possibility that there are plural of the
" same items present. More specifically, as used herein and in the appended claims, the

singular forms “a,” “and,” “said” and “the” include plural referents unless the context
clearly dictates otherwise. It is further noted that the claims may be drafted to exclude
any optional element. As such, this statement is intended to serve as antecedent basis
for use of such exclusive terminology as “solely,” “only” and the like in connection
with the recitation of claim elements, or use of a “negative” limitation. Finally, it 18
noted that unless defined otherwise herein, all technical and scientific terms used

herein have the same meaning as commonly understood by one of ordinary skill in the

art to which this invention belongs.

LFS-233 5



for use of such exclusive termnology as "solely,” "only" and the like in
connection with the recitation of claimelements, or use of a "negat §aeNGy 2006
limtation. Finally, it is noted that unless defined otherw se herein, all
technical and scientific terns used herein have the sane nmeaning as conmonly
understood by one of ordinary skill in the art to which this invention

bel ongs. LFS-233 5 3 0 NOV 2006 Atty. Docket No. LI iy @RBket No. LIFE-086

Col orjmetric/Photonetric Sensor Variations [0027) In testers including
colorinmetric or phot orret r| c (her er n used interchangeably) biosensor, the
sane is provided BgloE Be epjox Vapalions a menbrane for receiving a

sanpl e and aj ent i ety set upon
a support st ?632? ure, CIRW]'EQé‘t‘rng n%;l%g%?lﬁ%g&’ﬂi@ﬂ\gl foﬂl%m@%le%@s%ml S prgg%/bl ed, the .
menbrane will gebiereasdrythasams jsaseitied byeidpasica ragtrix ime/os @ pewbranssior redivirga upon -t he
matrix. A menbrarh%lp@edarra'a&éra%r)mpm&c(tér%tﬁm%pe%ﬁtﬂr&%ne%mm@rs% Loy sanple
access. [0028) In sone enbodi nent he sensor conprises a menbrane
containing a reag@WPOﬂ-’@Wﬁwﬁsrvfhe@rﬂmﬁrm@grﬂ&tvébﬂstﬂh@t@ilﬁpwlrﬂdrfbtt@mraitbrqnﬁ( may or
may not contain r alRly provides a
. deposition area fg,?g%%ﬁéem\l}gﬁr%r ouidgpkﬁ%%%g%éﬁa (%rhh%mg@er?g?mggr%gﬁgrﬁg system
described infra, BSTEns adyantazequsly fipsludpsApertures s op1ss f%gsamp e@pfeshogeni ¢ product
produced by tihgspi gnalmprrgéﬂ%oﬁrgwﬁtme%%or c&npnsgsfa‘%nenrbmé ﬁoa{aﬂﬁnoaar@aééﬁ" as
provi des a Iocatr on for the detection of I'1 ght - absor product
produced by the i FATROAEE} IMprechdied tbqf%afiﬂlb?@@G&Fﬁgowmr@hﬁon{'mﬂx]ﬂﬂ% menbr ane
provi ded may C0rrpEdﬁﬁsﬂoﬂ%%@n&rﬂ?ﬂref@?ﬁﬁl&efévﬁe@ﬂﬁ’@%nfa}eﬁ'fc?r' thefoaHWrspr operties
and is sufficiently porous (i.e., provideS sufficient void ace) for

cheni cal Teacti onEe® eraofsthf’g%rﬂlP@?@@B&Mﬁt}%%ﬁ@?ﬁtﬂﬁ%ﬂé%@llmfaé elighieal |y, the

nmeQbrane pore st gliGhiHeRr El@blh&keﬂ@ﬁro&%@ﬂ@ﬂﬁceﬁ%dﬂlml%ﬂ B&lchgkieum 1.0, fhbe surface
of the nenbrane being interrogated (i or mtensM% of which is a

co
subj ect of the nmeRdiiEmahvel E@(BFOW@F%”(léﬁflt‘f”&)foéﬁﬁldﬁ"@@m&%@%]r‘ﬁm asPgIE. Any matrix
| lor ovi ded may or rrpmdmpmhﬁ;wbmémalcatafrtldlmrs@areﬁrdaah&yystgﬁagl entI | e.g. with
ar ger pores nea or t ication re nd smal | er .pores at
the detectiod | on. "%5’6@% é‘f‘aid Crmﬁrﬁemeslﬁ Z'g ﬁ@ﬁ%‘p@ﬁé&qmgys é‘é‘?
fabrLcat gd vary, ﬂmbﬂﬂ&uﬁdﬂ&ﬁﬁﬁﬁment@ ;@roupqleymlvﬂ‘damfﬁcia@ﬂvmrmpdﬁ)sfor cel Lul ose
or absorbent paper, and the teri ot be
Pt onal T zed FoCSPOgY it of Gl B SE SFE BoGise AP REARaS ¢ he
vari ous nenbers oport h@;cﬁt@ﬂ@ildmm@pmmgb&ymelrﬂovdtlﬂa smé eﬁthmetﬁbrane thin

menbrane material bel}whﬁte%rggsge%r(z enqye coﬁjgln e'rlsenyl %ncg 18 a su ]ect oft?ie meas m rlrte to wet a

correlated to analyte concentration). Any matrix provided may or may not have pores
aﬁd/or a porosity gradient, e.g. with larger pores near or at the sample application
region and smaller pores at the detection region. ‘ ‘ _
[0030] Materials from which a membrane may be fabricated vary, include polymers,
(; ‘ e.g. polysulfone, polyamides, cellulose or absorbent paper, and the like, where the
' material may or may not be functionalized to provide for covalent or non-covalent
attachment of the various members of the signal producing system. In a tester made a
thin membrane material, the tester may require lgss than 1/2 pl of sample to wet a
sufficiently large area of the membrane to obtain a good optical measurement.
[0031] Regarding suitable matrices, a number of different types have been developed
for use in various analyte detection assays, which matrices may differ in terms of
materials, dimensions and the like, where representative matrices include, but are not
limited to, those described in U.S. Patent Nos.: 4,734,360; 4,900,666; 4,935,346,
5,059,394; 5,304,468, 5,306,623; 5,418,142; 5,426,032; 5,515,170; 5,526,120;
5,563,042; 5,620,863; 5,753,429, 5,573,452, 5,780,304; 5,789,255, 5,843,691,
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sufficiently |large area of the nenbrane to obtain a good optical neasurenent.
[ 003]1] Regarding suitable matrices, a nunber of different types have been
devel oped for use in various anal yte detection assays, which nmatrices nmay
differ in ternms of materials, dinmensions and the |ike, where representative
matrices include, but are not Ilimted to, those described in U S Patent
Nos.: 4, 734,360; 4,900,666; 4,935,346; 5,059, 394; 5,304, 468; 5, 306, 623;
5,418, 142; 5, 426,032; 5,515,170; 5,526,120; 5,563, 04y Dock?Blo8GBE-08s 753, 429;
5,573,452; 5,780, 304; 5 789, 255; 5,843,691; LFS-233 6 Atty. Docket No.

LI FE- 086 5,846,4284 968, 836 and 5,972, 294; the disclosures of which are
herei n i ncor por at etS-455: $%BEFLHde 977803 e disgkames of whish g hereila meomeTase nor e

menbers of a signwlreRfegeluci ng system of - the b| osensor produce a detectable
product in r§$ Qnse to the presence of analy whi ch det ect abl e product can
be used to ddf13¢k t he HamBUmEOrGLEH RIS T dngsE '@%‘B‘Fﬁ“ ¢ siepd Produgag weemdpl e. | n

the subject test ¢ Elb@ﬁsorbﬁa&w@ﬁ@et@diabm%fr&lu@ﬁﬂ%ﬁcﬁls&f) tHelfestlcd BAInalyR, 0duci ng
system are preferably associated w coval entl'y or non-coval ently

‘attached to) at |®Beid eéeCBBlFPTOGWtéafﬂbGIEéﬂ}d 0 gﬁﬁ’ée the pepwnt phanaky i RsRF YRt hiEe nat i X or

nenbrane, and i NaEROYsBRROW HERbRCltE SHRSThABh cﬁhﬂoye Akhbeff orihgigame. [0033)
The signal produci %1 system may conprise an anal yte oxi dation signal

produci ng system P, cﬁﬁéYSW%W@QPWG?FogPt%‘éﬂth {5180 deidienty Syropsayalatly j s neant

that in generatif@cHede)datLCs RIMA of (zgnaie déte&ﬂah Y3ioB)tht REiR RAYhBrane,
concentration in the sanple is derived, the anaf te is oxidized by a

suitabl e enzyme t® bﬁ"’BﬂHXc?glbaﬁmBWHlsﬁt@am?%]ﬁ’rﬂlﬁfthefaﬁé’ anal yte and a

cor r espondi ngoa3B) prOptm& s@{aﬁibmmg@ﬁst@{mmaﬂ@amn@@lﬁ&bd@amfmgnal hydr ogen
peroxide is then in turn, gtgene te the detectabl e product from

e
ong-or nore indi c‘é’%’ﬁ‘l‘éw&h iy gnalylp gxiga BAtcngrsyJep.dts 51 18t Bduct
gelperated by t hegeaérgitilthd wRRSE1E KighabHt6rh &Mich khe@naljtB SorSérafdn in ki sk QlSr el ated

oxi dat i on sl gnal PG Y RS S PEAE R PrinieredtiFel cupge BN ps are
al so correctly chie anlyesind @dorsespdnylidy Ggﬁﬁpoﬂ&hﬂ)ahﬂmtbﬁﬁﬁd)geﬁp@m&e pmeduci ng
choyme that - oxi dPICE RS DR R proH Seot Bo SSpOn O EHE of
hydr ogen per oxi degne owdnereendinatoc mmmm@nﬁnergheammmofldsteaﬁﬂerliroddaagenérhted anount of
o esent i hthe salproiereR SRR, |2 BB b R Aol W SRt 202 1 U
depends on the naltnlﬂ:teembﬂ sadmie afvedugtt, thehadlytgoxidaiomyigch! protuding sgﬂmmbdelyc an
oxi dase or dehydr B%Q@ﬁga te'At%trﬁatslgl}é’aJSB b&refcﬂf &151&8%¥5r% m%cen peroxide based

signal producing systems. )

[0034] Hydrogen peroxide based signal producing systems include an enzyme that
oxidizes thé analyte and produces a corresponding amount of hydrogen peroxide,
where by corresponding amount is meant that the amount of hydrogen peroxide that is
(/ produced is proportional to the amount of analyte present in the sample. The sp eciﬁc

nature of this first enzyme necessarily depends on the nature of the analyte being

assayed but is generally an oxidase or dehydro genasé. As such, the first enzyme may

be: glucose oxidase (where the analyte is glucose), or glucose dehydrogenase either

using NAD or PQQ as cofactor; cholesterol oxidase (where the analyte is cholesterol);

alcohol oxidase (where the analyte is alcohol); lactate oxidase (where the analyte is

lactate) and the like. Other oxidizing enzymes for use with these and other analytes of

interest are known to those skilled in the art and may also be employed. In those

preferred embodiments where the reagent test strip is designed for the detection of

glucose concentration, the first enzyme is glucose oxidase. The glucose oxidase may
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be. glucose oxidase (where the analyte is glucose), or glucose dehydro nase
either using NAD or PQQ as cofactor; chol esterol oxidase (where théﬂ&ﬁﬁ

is cholesterol); alcohol oxidase (mhere the analyte is al cohol); Iactate

oxi dase (where the analyte is lactate) and the |like. O her oxidizing enzynes
for use with these and other analytes of interest are known to those skilled
in the art and nmay al so be enployed. In those prefemgdarold nEBE®BcWer e
the reagent test strip is designed for the detection of glucose
concentration, the first enzyme is glucose oxi dase. The gl ucose oxi dase may
LFS- 233 7 30NOv2068°P tﬂﬁWNW@tV@Nﬁ“fmr@ée Ggaaiveally BERITIE dOHTPesTPaaTy

conveni ent SOUfCeA&@x@ﬂmﬁnﬁﬁ&ﬁkﬁhhﬂnQﬁ@&bﬁbﬁﬁm,9Hﬁﬁ&ﬂﬁUCh as Aspergillus
ni ger or Pen|C|IIun1 or reconblnantly pr oduced [ 0035] The second enzyne of

such a si gnal®B¥Fbduci nipesyopdenzyge ﬁUQH%VH%IP ma@ﬁ@@ﬂ?%@%“ﬁﬁ@5@onver3|on of

one or nore indicaiq m;;zegﬂﬁmweﬂﬁnbmr@oamgﬁtﬁ&aﬁpkﬁnlﬁ&%%éada&tébtée presence of
hydrogen peroxi de, ere the anount_ of detectable product- -- --- - - that

~is—produced by thP@dW§§H??Hﬁ“F@”ﬁPﬁ%ﬁ?@P@ﬁﬁﬁeﬂ@ﬁ?ﬁéa@ﬁﬁﬁﬁf&%$mh?ﬁﬁﬁgén

peroxi de that is Iﬂ{aﬁﬁ%fHducea_IByﬁnsS@&ﬁ&ﬁs Eﬂé&ﬂ&ﬂt@ﬁ%ﬂﬁﬁﬁ'ohﬁyd@og@@ﬁ&&h&ase wher e
suitabl e peroxidases include: horseradish peroxidase (IIRP), ‘soy peroxidase,

reconbi nant |y  pr SRt @EFSHEr HYS eped czipe §yavpabiap eRndpsgLher sl per oxi dati ve
activity and the Fbljé%daseﬁﬁ@udeehcgsera}ﬁsh Fdroxifase WEPY; soPRbAdaEE FeclhbiABgACt @, 233
(1990), 299-302. [0036] Indicator compound or conpounds provided are
preferably ones t H%P@ucfffjger&“flqﬁ%fm Sf’%}“i?éan%?gs H@Wﬁ?%@ﬁl‘ﬁfcwﬁ@ ap; e Blfen

peroxide in the pseserce. of FtW&wpﬁﬁ@?ﬁcﬁlﬂﬁﬂuéa%ctzQQM%f)@9980\2?“ cator dye that
absorbs light in aprei@éernlned vel engt h rang Preferably the jndicator

dye absor bs §PW%%gly oA Pﬁ“ﬂW‘W@FBWY‘?*%ﬁ@?%%@”&?“‘ﬁﬁ@@ﬁmpﬁe sanpl e

or(the testing re&gﬁl@a o583 Sed B FHRMYAr¥g enﬂaﬁxﬁxmdhezlﬁskeﬁ@romh@ erb@ase fondi cat or
may be a col ored, intly-colore qﬁ o Lqﬁles i nal progﬁft t hat evi dences
(0 [SA0)

a change in coIoPr poe g ndicaior e g gthiange, say, the
testing reagent @&ﬂnﬂﬂﬂ&ﬁﬁﬁﬁmbhﬁepmﬁ&emﬂﬁgnhtgWu&nﬁghum&ﬂmsampmaaby a

col ored area bein ache | terna |ve C rless a
devel opi ng col or. %Fﬁg%*FmF g %E%?négﬁ%%hﬁdgrgﬂﬁFéQ%@- §§¥ﬁngﬂg£ﬁ% present
i nvention incl udelﬂalmahr ﬁlﬁﬁbe mﬂarédv\mrﬂpmﬂonérw cﬂbﬂ@ﬂﬂﬂ@ﬁﬁtbdhcﬁﬂhﬁ&hﬂ&tc&ﬁa

One- conponent syst@ e1 cl Al gng mn *ﬁﬁﬁm Jd %F oh oo% 2 i nes,
and benzi di nes FeGe P@f F% $ en2| i ne- ?% d%nponent
systens include thmsmdmﬂemhpmhmamﬁngnﬂpnneuwbmsah@ﬁkﬁmmmb¢ﬁﬂ%ﬂd&dwuat|ve
(see e.g., those QHéﬁﬁﬁﬁzqganHﬂésmF?&ﬁQanﬁﬁﬂh'Cat'on S/ N 08/ 302, 575), or

4-am noanti pyrine a her “conponent
[0037} Indicator compounds that are useful in the present invention include both one-

and two-component chromogenic substrates. One-component systems include
aromatic amines, aromatic alcohols, azines, and benzidines, such as tetramethyl
benzidine-HCl. Suitable two-component systems include those in which one
component is MBTH, an MBTH derivative (see e.g., those disclosed in U.S. Patent
C’ ' Application S/N 08/302,575), or 4-aminoantipyrine and the other component is an
aromatic amine, aromatic alcohol, conjugated amine, conjugated alcohol or aromatic
or aliphatic aldehyde. Exemplary two-component systems are 3-methyl-2-
benzothiazolinone hydfazone hydrochloride (MBTH) combined with 3-
dimethylaminobenzoic acid (DMAB); MBTH combined with 3,5-dichloro-2-
hydroxybenzene—sulfonic acid (DCHBS); and 3-methyl-2-benzothiazolinone
hydrazone N-sulfonyl benzefesulfonate monosodium (MBTHSB) combined with 8-
anilino-1 naphthalene sulfonic acid ammonium (ANS). In certain embodiments, the

dye couple MBTHSB-ANS is preferred.
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aromati c am ne, aromatic al cohol, conjugated am ne, conjugated al cohol or
aromatic or aliphatic aldehyde. Exenplary two-conponent systens are .

3- net hyl - 2- benzot hi azol i none hydrazone hydrochl oride (MBTH) conbi ned WLNHV 4006
di et hyl ar ni nobenzoi c acid (DVAB); MBTH conbi ned with 3, 5-dichl oro- 2-

hydr oxybenzene-sul fonic acid (DCHBS); and 3-net hyl - 2- benzot hi azol i none
hydrazone N-sul fonyl benzenesul fonate nonosodi um ( MBTHSB) conbi ned with 8-

ani | i no-1 napht hal ene sul fonic acid ammoni um (ANS). Any ©etkeaNn. [AFBoOds nent s,
the .dye couple MBTHSB-ANS is preferred. LFS-233 8 30NOV2006 Atty. Docket

No. LI FE-086 8] | t ot her .enbodi nents of col gorinetric sensors that ma
be. used in t[h)g’gF resg%%{&f)w{?eeﬁ}%?g}ﬂlfmt%?‘lg‘ﬂ FmgHIs G T ats"%tbé‘r?ﬁe%lﬁg’ﬁ forma g

fl uorescent det ecpraehignpnticydinal froducilg b eha iaefond A fAublestait dse@itle Fohst ance,
e.g. in a fluorescent backgrqund) may be enployed, such as those described
Uk yoshi | zai t oot TR Ot ce A £onb G URTECT Gk Gousd TRgpS

Hor ser adi sh Per oxétifisyed, sténs thosdds@iatsin i joghiRysuf Posuke Olilyel ogen per oxi de and

t he Peroxi dase", Anal ytical Bi oqchem str 1980) 109, 109- 113. anpl es of
“such col orinetri cﬁ\?oé%'é'é‘ﬁf‘%ftéaé‘is?%“qursﬁgad’élér‘%r%ﬁ%é&if@?dgﬁgée%“f’ﬁasf‘%’ °f subject
i nvention i ncl udehjdiggepdesdahdtd PeoxilhsS: ARawat BibBsmishy b1680)048,105, 753, 452;
5, 789, 255, herein_jncorpgrated by reference. El ectrochem cal . Sensor
Vari ations [0039] ”:%%f“érg@es(? SYeR Col e B PR PR %%IEO{PT}‘% W&ggﬁri bed above,
test strips. used iubjectiorengontinodie Wobddebdii®eih 8BS PhatehtNER IS, §60 [04TXBY758AP1; 0y an
el ectrochem cal s 0, Typi cal | an el ectrochem cal sensor conprises at
| east a pair of ogz%)s#ﬁgheé%elﬁ?of%’a% bYTSPERBUgh el ectrochemical test strips
wi th planar el ect Eledesharmal BasatSkdations t he present invention. [00401 Where
opposi ng-el e e type.strips are enployed, at |east the surfaces of
el ectrodes fﬁéﬁ%g eacﬁn%etm%%#&élgéw%e% rTér%fmséeleaS %S es%@ﬁd;ﬁ(? el’\%eétsrél’;slé‘?e%%ch as a
metal , where net edngectifn with e pstent incimichemgyadnpdogi au Rlectgpohahyicgbbeamtdarnum  si | ver,
iridium stainless, . 2 |1 ) |, as - n e carbon
k) and indi um db é‘%}lﬁglﬁe@%%f’ﬁe.“% %fg%i?b%\%‘l’sc%ﬁe%g?%@ﬂg‘%@?%g&&\égf erabl y
formed by sputt er dlfhgugh eldeirorhéraiga tesipftripg wlitt plapaielectrademayt bearsediy thepatserdr i ng a
thin | ayer of pal] i (Pd). Alternately, the electrodes may be fornmed by

screen printing ang%tedt ed conductive pattern, including conductive |eads,
with a car borl®#0] met alWhenkoppesingtrieciedekneginpe pe aoployedAy leasidlhe sugprgs of

electrodes facing each other are comprised of a conductive layer such as a metal,

where metals of interest include palladium, gold, platinum, silver, iridium, stainless
steel and the like as well as carbon (conductive carbon ink) and indium doped tin
oxide.
10041] One conductive layer is preferably formed by sputtering a thin layer of gold
" (Au), the other by sputtering a thin layer of palladium (Pd). Alternately, the
electrodes may be formed by screen printing a selected conductive pattern, including
L conductive leads, with a carbon or metal ink on the backing surfaces. An additional
insulating layer may be printed on top of this conductive layer which exposes a
precisely defined pattern of electrodes. However formed, after deposition of
condudive layers, the surface may be subsequently treated with a hydrophilic agent to
facilitate transport of a fluid sample into the reaction zone there between. Depending
on the voltage sequence applied to the cell, one electrode may serve as a
counter/reference electrode and the other as the working electrode of the
electrochemical cell. However, where a double pulse voltage waveform is employed,
each electrode acts as a counter/reference and working electrode once during analyte

concentration measurement.
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insulating layer may be printed on top of this conductive | ayer which exposes
a precisely defined pattern of el ectrodes- However formed, after deposition
of conductive layers, the surface may be subsequently treated with a.
hydrophilic agent to facilitate transport of a fluid sanple into the rieRHEY g
zone there between. Depending on the voltage sequence applied to the cell,

one el ectrode may serve as a counter/reference el ectrode and the other as
the working el ectrode of the electrochem cal cell. Hawebetket Nh@IEE-686doubl e
pul se -voltage waveformis enployed, each electrode acts as a

counter/refer and rki,n | ectrode once during analyte concentration
measur ement . @@233 9 °af)‘h IS0 2On% ?r)f?ecﬁfi@l?%‘tﬁg tion, p FqREeNREOA R 21

Regar dl ess of reaajiaily poniedthereiheRgad eyseanfof Gittiedt tyfitally dnch@agesdzygoat i ng i s
typically provided therein.. Reagent te f interest typically include an
enzyme and a r edo"B?gL 3éetdf”\‘/%°u¥eo°r93§ﬂ%eﬂit(§%ﬁ‘é‘t85;?g‘?‘)efioxfﬁglp?@ﬂtcﬂgﬂt?d?ﬁgﬁfﬁent of the
reagent conposi t icomposmva/wiph @redt, is rhale b 6fond Pr @bre 4A6x MenIDASiRFOKX agents. A

variety of differgnt redoxagents (i,e., nediators) are known in the art and
“i'nclude: ferri cyanqe‘iﬁeé?mmg%?’é?f h‘é"’ %‘F(H?}g’::ﬂ Eﬁ?‘lg‘loév,m ‘?}%%?}dd’éd‘ﬁjé'tﬁﬁﬁwd&te; R

g h gy :j ene ? Ih alm 2621 E)phémkihé) ?!tyospllpmgphdﬂ@iﬂéﬁ?d‘ﬂmMfaiezﬁlﬁglenediarrﬂqe, 1 -methoic(y~

, 6-di met hyl - 1, 4- benzoqui none,. 2,5-di chl qro-1, 4-. benzoquj hone, ferrocene
?eri vat i vrerts), OI_osm' uﬁerﬁiﬁglﬂe gﬁﬂf%ﬁﬁ%!’dg'}?%t&lﬂrﬁ?aﬁ@g}?ggi éfﬁ' &"]@Peh];‘l an;j thetl i ke.
n many enbodi menttenzotiitore cfetPocemeaietivat v OFRRMGE Bipyraly] coRldkéss Hit@hiunt erest i s
ferricyani de, and ctogel li ke, Th.«la nzyreﬁggf .choi %?—3 n&ag vary // depgndi ng on the
anal yte concent r at BRI A Bedike I BEY sEhedipats. Begpdog pevs Fumpqnentefli t abl e
Snrz]yges for th(e I\&g@ﬂi}ﬂgﬁm@ﬂeﬂmmcjagidwgfhehike)orheieﬁ@]tﬁddt’,‘ckglddﬁﬁﬁ@a@x} dase or
ehydr ogenase or ased) . Sui e.enzymes for assay o
chokesterol in V\/r%c?? eéld%gé% e%ag?‘euﬁgcegﬁﬁﬁogg%ﬂ6%%?(?1835?5&2%& “HPr ase. [00431
O Rer reagent s t hatitabbeenbyenep for sentsay of ddveserieakdle tibodinetadd ghebsedeidisfok er i ng
agents (e.g., citr e j &L at | CocimBL €I C osphate,. " d" buffers
and the 1ike): dia‘\%%l}ag%%mé%ﬂ%%@%g@'c% t%‘?&?ﬁ“&%?%?ﬁtﬁg?ss%OéCW%ﬁé%i um
chl ori de); surfactmwhale bloed gclpdeTholestangl okddeseland etasoni ¢, Sil wet, Zonyl,

Aer osol, Cero Chap G ; fabilizing.agents.(e.g.,

al bum n, sucr gjgfl trehgfhggg%e%ﬁl%tﬁ%gﬁ)egﬁeé&l?gl(}?eorse%ll.m f%%%li&%%gén%"es of

el ectrochemi cal bisesesisgr sirswwhtalsitgtef oalicugeiniphbsphdie “Sobi” buffers andvient i on

i ncl ude those desgi] i - di - l5i 1 8|
09/ 333, 793; 09/ 493?‘%’3%?‘”‘1%’&& %%‘%s?g‘g‘g}; (_)9#%@%?% dé%g’geﬁ%%?ﬁﬁﬁgﬁaéﬂs
di scl osures of wHe-ghTEPE MespleTsiropincdimgb £ambdi asspoly Efrepasn€leaps, and Pluronic);

and stabilizing agents (e.g., albumin, sucrose, trehalose, mannitol and lactose).

.[0044] Examples of electrochemical biosensors suitable for use with the subject
invention include those described in co-pending U.S. Application Serial Nos.
09/333,793; 09/497,304; 09/497,269; 09/736,788 and 09/746,116, the disclosures of
which are herein incorporated by reference.

(_, Test Strip Systems_and Use

{0045] As mentioned above, the test strips housed in the container as described
further below is preferably used an automated lancing and meter device. FIG 1 shows
one such device.

[0046) A test strip 2, including a skin-piercing element 4 is set within a meter 6. The
test strip includes a biosensor (hidden from view) adjacent to a flow path of the needle
4. Preferably, the sensor is of the sort described above:. Referring to FIG 3, test strip
device 2 has a first end 8 and a second end 10, wherein the skin-piercing or lancing
blade or needle 4 is associated with first end 8 and at least the second end 10 is
configured for insertion into meter 6. Further constructional details or options for test

strip 2 may be as described in U.S. Patent Application No. 09/919,981 entitled,
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Test Strip Systens and Use 100451 As nentioned above, the test strips housed
in the container as described further belowis preferably used an aut %%
| anci ng and neter device. FIG | shows one such device. [0046] A test *s

2, including a skin-piercing elenment 4 is set wwthin a neter 6. The test
strip includes a biosensor (hidden fromview adjacent to a flow path of the
needle 4. Preferably, the sensor is of the sort desg#i breaRevVigreideferring
to FIG 3, test strip device 2 has a first end 8 and a second end 10, wherein
t he skin-piercing or |ancin bl ade or needle 4 is associated with first end

8 and at |east thPBEEEAPRendALETE SONCENTRATIHAYDESERVASATIONDANPNt 0 neter 6.
Further constructj@Aflo akhG n as
described in U S Pater]fQFAgéxl cgﬁgﬁME@ ﬁB%?EHOB?\%gllOg%% ?%bl %gq%lj%?%% 10
30NOV2006 Atty. fstRatledoPHYSIOEOGRGAL BEMPEE CCDREARIIN PEVEIGENIPRATI ON
DETERM NATI ON ANDygYRHHRR dF U MRINGT SiaBAME" ;. Appl i cation Nos. 10/ 143,399 and
10/ 143, 442, each entitled, "PHYSI OLOd CAL SAMPLE COLLECTI ON DEVI CES AND

* METHODS FOR UBS4RIG THE Reaating MpEOY Hprafsefdy b agereanomically- d@stgng}]gmgpabg y- has-an -

ergononmi cal | y- deshﬁﬂﬁ%lﬂéﬁkﬁ%S%éﬂ%ﬂOW itto Qﬂdrﬁﬂ%gél MHV%BI lel owit to

be confortably held and mani pul at ed W|t one 12 nmaybe made of a
metal , plastic orhaddhBpusiigii2 sy &e madecr p getal, Plp?t’épéﬁtbﬁlswﬂb]ﬁéﬂﬁttm is |ight

wei ght but suffi Cpl%méb;go@lymé ﬁahtmghtcﬂmsshﬁimew&dr% e Bital Jdi émw ng

provides an aperture 1 hr ough™ whi test strip device 2 is advanced froma
retracted positi OWERP‘%SWBQTQY@FW aBE’r‘iUée ]érﬂﬂé&&f@%desbﬁﬁﬁ’ 89vis 2ihabvaicad at | east a

portion of the teﬁ&msatréth&ed%c%fn@ﬁ\%ﬁﬂhﬁfeﬂeﬁ@fé% e&eﬁéaﬁd’sﬁ@n%&bﬁtﬂ%&eaoutSI de
aperture 16. C - [0048] Di ortion 14 further defines a chamber .in which

test strip devi ceP"Z“‘P%Oftffeéiséﬁtﬂlé@l%nﬁ?ﬁeﬂm&e"t“é‘éien%stardilsﬁmizee‘&’éil‘iﬁ RGMethani sm 18.

Tegt strip dqwisse 2 NBYsthQortioR $LfutRd dbm{epaaﬁﬁlséruﬁwmyhfeﬁ@mﬁld@ﬁcéh gtal housing
portion 14 from housi Wltiﬂntand inserti ng test strip device Bto test strip

recei vi ng mechani 8 adpsh P {ragrying pEcbpnismy 1§ hestltp; degion2 H;‘QXI e inserted
into neter 6 and mheawd edmbtertdbyTaadRay diil AdisMi portiGPRY fidhh Bouliftg 13 4 9]

Preferably, distal housing.portiqgn 14 is.transparent. or -transparent to
al l ow the user t o™ {7 8PY g"}ggﬁ?cieﬁr‘ﬁ‘t?ﬁe&tﬁg’rp rfécﬁldﬁ‘gé"ﬁglﬁ‘f”s \Ag‘g]ﬁni‘tﬁ'af @%I’I p
device 2 and recsatiytsfreanes b Bs@tet dito iaermand Heiveagntt hecimaamyiBeiaconcent rati on
assay, as well as to ﬁlsuallze the test site and to visually confirmthe
filling of strlpip ‘body fluid

[0049] Preferably, distal housing portion 14 is transparent or semi-transparent to
| “allow the user to visually confirm proper engagement between test strip device 2 and
receiving area 18 prior to conducting the analyte concentration assay, as well as to
visualize the test site and to visually confirm the filling of strip 2 with body fluid
during the assay (especially if electronic sensing is not provided to discern the same} .
‘When test strip device 2 is properly seated within receiving mechanism 18, the
C biosensor with test strip device 2 operatively engages with the meter’s testing
' components. In the case of electrochemical test strip embodiments, the electrodes of
the biosensor operatively engage with the meter’s electronics; with colorimetric test
strip embodiments, the matrix or membrane area having a signal producing system is
operatively éligned with the meter’s optical components. The meter’s electronics or
optical componentry, upon sensing when the reaction zone or matrix area,
respectively, within test strip device 2 is filled with the samnpled fluid, supplies an
input signal to the test strip biosensor and receives an output signal therefrom which is
representative of the sariple fluid characteristic being measured.
- [0050] Circumfereﬁtially positioned about aperture 16 is a pressure ring 20, the distal

surface of which is applied to the skin and encircles the piercing site within the skin
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during the assay (especially if electronic sensing is not provided to discern
the sanme). \Wen test strip device 2 is properly seated within recei vi-jﬁ@Nm; 2006
mechani sm 18, the biosensor with test strip device 2 operatively engages
with the neter's testing conponents. In the case of el ectrochem cal test
strip enbodi nents, the electrodes of the biosensor operatively engage with
the nmeter's electronics; with colorinmetric test strigyephedingeniss-odshe

matri x or menbrane area having a signal producing systemis operatively
aligned with the nmeter's optical components. The neter's el ectronics or
optical conponent rdminghieHing ai9sidryg WRRSIIPHES egarsturorresesifa thy skingtymirsesas ea,
respectively, Wit hing 2b @it eRxHeNinoR bady fidsidohtk WibihdRessamR &d f1uid,
supplies an input signal to the test strip biosensor and receives an output
si gnal therefrom WirEH of such flaip indesteristap dGdced® t he sanple fluid characteristic
bei ng measur egps{;0050] Dgﬂma%ﬁ&tmnllalﬁge@mﬁgg%ﬁem@%%%gg@%éﬁt%ﬁ 16 is a

pressure ring 20, the distal Surface o is applied”to the skin and

“encitcles the piefediei§ vdpiee digta bguaing pastianddrs slightly tppgatabile or EpIEPIOGOB - Atty. -

Docket No. LI FE- 08§ 0undift@as ireRihddd. BLRSRHL houkRE poARPILSR NS, Pressure
exerted on the skin by pressure ring 0 O ring 20 Tacilitates the extraction

of body fluids fr @R DPeLet YbAringd 241 3 BB URAERSPT?E Whihsersesernd grugsiiéh 1 ui d
into test strip dewoGR ofpredsQedehteddrdiadl DU pBFoR P Wh@Nodfrebshgpr&ie abl y
itself in novable _engagemsnt with neter 6 wherein distal housing portion 14
i s slightly trans/™#gaBpeinsttherkyy S5esiu sensar #nig preferably anglerigpaittrgaensel axi s of

the meter. Betweenylihshalbve BPUSkRG RNy oA ARG EF efbctPéfbs] PrdsuROr ti on of
housing 12, is a pressure sensor 22 which senses_and gauges the anount of

pressure exerted GRS BLEAOTHEY BT COPBHL AR RMPEEHS 88 HHg¥Pr essure  ring

20 (agai nst the skigioviddh @SisslE: BERD T Hebsirs bdLipflealtd MisBihoBi@Cdidnald sbype.
sensor which may be of the kind conmon nown in the field of electronics.

ly k .
Pressure sensor i%?héé}feéfns"‘y?‘h‘,‘“’ihﬁmé‘l"’é‘&?fyrpi“ﬁ%we%%ﬁ?ﬂﬂieedfFeﬁ?FSW%lhoﬂF]étgsure ‘
sensor 22, are pr@pidechtindl prashireat e the [ evel of pressure being applied to

‘di stal housin rtion,14 so  that the user adjust th unt of pressure
bei ng appl i ed,ﬂ’ogﬁ nece W,mp?i;?%?“&e?letf’roﬁshaéﬁgﬁgﬁ)/aya Bﬁﬁ‘%ﬁ@n&ﬁﬂ’r go.r I[00052]

I n many embodi mentdssplaig @dte, Gudhasinput@hrambiay aRfiest sagllt. Addifithallhakirspaay, for
G splaying dala. S ce L BPMl PRSI Sk Nt b koot S i gnal .
processi ng conponent for camdllihgthe peringattonnftettheippiedc. rigr extpenleod 28ést strip
N exar{}s)édetb reltr%c\:]t%st S%I?p Je%ice 2 to aloaded position within meter 6 and thereby pre-
load a spring mechanism (not shown) for later, on-demand extension or ejection of
test strip device 2 from aperture 16 by depressing button 30. When distal housing
portion 14 is properly positioned on the skin, such ejection of test strip device 2
causes microneedle 4 to mstantaneously pierce the skin for accessing the body fluid
(; therein. Buftons 32 and 34, when depressed, mput signals to the me;cer’s processing
components indicating whether the measurement to be made is for testing/information
purposes (and for recovering the test results from a memory means within the meter’s
electronics) or for calibration purposes, respectively.
[0053) Meter 6 may further be configured to receive and retain a replaceable cartridge
containing a plurality of the subject test strip devices. After using a test strip device,
the meter may either eject the used test strip from the meter or store them for disposal
at alater time. Such a configuration eliminates the necessary héndling of test strips,
thereby minimizing the likelihood of damage to the strip and inadvertent injury to the
patient. Furthermore, becétusg manual handling of the test strips is eliminated, the test

strips may be made much smaller thereby reducing the amount of materials required,

LFS-233 12



used to retract test strip device 2 to a |oaded position within nmeter 6 and
thereby pre- load a spring nmechani sm (not shown) for |ater, on- demand NGV 5
extension or ejection of test strip device 2 from aperture 16 by dep SSI r@
button 30. When distal housing portion 14 is properly positioned on the
skin, such ejection of test strip device 2 causes mcroneedle 4 to

i nst ant aneousl| y pierce the skin for accessing the bogy f)bé!deﬂ\ro s gden.
Buttons 32 and 34, when depressed, input signhals to the meter's processing
conponents indicati ng whet her the measurenment to be nmade is for

t esting/ i nf or mat i WeVidpg R ppsegngsadbe mefer disslosrdan Uiy Patere AppleetiondetpltNg. f r om a
Menory means wit hio’/'nfz g ke ==§4mlﬁm%c@m%mytﬁesr Stchi! 1B @b LOBUT POSES,
respectively. [0053] Meter e configured 'to receive and retain
a repl aceabl e carday perguwith, @mﬁpwlﬂﬂ%ﬁgelﬁmﬁpmfaw&i@ﬂweQoned@?m@}“ect test strip
devi ces. Aftegpsysing dHﬁ&ﬁaﬂ?tcEﬂta%é} c{s%? Q?ongﬁ gfm&@r)!flﬁfa 1Q?Jru ect the

used test st pfromt e neter ore I sposa ater time.
“‘Sucha confi gur at Wighnthesubiertratiess arfrfbscrve@eegeﬁr Yateraid| ¢, 173,838, a‘p‘éfslﬂ assltlm psS; -

thereby mnim zi ”;Qanélﬂcﬁc&h}ﬁ&h%&%q@é ALBREBAG LN, (Bl 9?@69@7”2%9"6”6“

injury to the patient. Furthernore cause manual harndl 'ng of the test
strips is elim nat9&d6.78% 8976546 and 4%%33,00 Ofiseursm thethose embaiméntsaring her eby

reducing the amounlodller L Aks, {80kt Rbmed SRR a2 By M08 Any

Docket No. LIFE-086 provi cost savin nmet er in US
Pat ent Appl i cat i oWheSeqertaip aéméﬂs OfIIB‘JfEHFE-OIHJhQ of sush mrietefsetlitablel o ysa pre Bessled ur e

Anal yte Test SyStlﬁrﬂ)re‘( iFI%C’U @rpa{eﬁﬁ\loiaﬁfmﬂl 3@@34 9@@6&%5@ 34'655 o s@ar ticul ar
rel evance in regard to these considerations. [005 4% ditionally, certain

aspects of the fu?a%f{“r“é?raﬂ?ioéﬁzbﬁ4h’?e}c”ér5s42§t9ﬁ¥é 21710 P U0, WBW4he subj ect

sybtens are di scl 9sRdeh 13 795 229 E@?ﬁﬁz,%o 304, 159139557535 3@Bcoied kagagei N co-
pendi ng, commonly ownhed U.S. | 'cation Serial Nos. 09/497, 304, 09/497, 269,

09/ 736, 788, 09/ 7469686 &P U8283, 093. Of course, in those enbodi ments using

a col ori met fgogspssay Lsyss;BRubject dReRioh GRRIPEOIRERE f? detBrihidifd coaRbBristivd | | be’
enpl oyed, where certal n aspects of the unctl onpal it of sych rre ers suitable

for use are descriiBRdampls e & dhe cQussAtEAtian of gagnalyss ingspmg SThe jul s
4,900, 666, 4, 935, FfHGse @.tidaRtedBidation BF ﬁﬁﬁetéGBdlfféeﬁQﬁalﬁa&ncémﬂﬂ.c&s,Mﬁre 5, 426, 032,

5,515,170, 5,526,120, 5,563,042, 20, 863, 3,429, 5,773,452, 5, 780, 304,
5,789, 255, 5, 843, %@fisen%“@zféﬂlﬁ%%ﬂd“‘é 8“381’3%‘?{8! ’gc@?sz'i?c?b‘i T“églaeg‘ie'l W use, the
subj ect i nventi onm@fyQbeEmeis tHaeatgect mém@lﬂta&rempmymgtoaeteﬂﬁaﬁeaﬁd gillidosdi c of the
sanple, e.g., the concentrati.on of. subltect

e Pods i Phy LeceoRrEREnGt PR R S e Sup el 2B bR SRt RS Ly o

concentrations, whep®sent invention are particularly suited for use in detenmining the concentration
of an analyte in blood or blood fractions, and more particularly in whole blood or
'interstitiﬁl fluid.
[0056] In using test strip 2, meter 6 is actuated so microneedle 4 is inserted into a
Cﬁ ' target area of skin. Typically, the skin-piercing element is inserted into the skin of a
e finger or forearm for'about 1 to 60 seconds, usuéﬂly for about 1 to 15 seconds and
more usually for about 1 o 5 seconds. Depending on the type of physiological sample
to be obtained, the subject skin-piercing element 4 may be penetrated to various skin
layers, including the dermis, epidermis and the stratum comeum, but in many
embodiments will penetrate no farther than the subcutaneous layer of the skin.
[0057] The test strips is preferably loaded into the meter automatically by way of the
 meter interfacing with a cartridge or container as described further below. Interface
member 18 may simply be a device that captures and holds test strip or it may include

electrode elements (particularly for use in interfacing with electrochemical test strips).
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representative anal ytes include glucose, cholesterol, |actate, alcohol ﬁﬂf

the like. In many enbodi nents, the subject nethods are enployed to d % s

the glucose concentration in a physiological sanple. Test strip devices 2

used in connection with the present invention are particularly suited for

use in determning the concentration of an analyte in blood or blood

fractions; and nore particularly in whole blood or istyensddiniLEE-sHsd.

[0056) In using test strip 2, meter 6 is actuated so mcroneedle 4 is

i nserted |nto a target area of skin., Typically, the skin-piercing elenment is

i nserted int o8 ski nOwe test stin degyiee 2 Brrrdrereigeaivef orthmperehanisny 19, §@ay éepnds,

usual |y for about pdghfeladses endss @r}ﬂleanmn@emualaﬂeyy Ifeercnﬁbﬁuresr! st S seconds.

Dependi ng on the type of physi ol ogi cal sanpl e bt ai ned, the subject -

ski n- pi erci ng eIeﬁﬁﬂ%fhmﬁﬁvmﬁéaﬁéﬁéﬁmét@HmfBEﬁ%mméﬂgﬂgiﬂﬁﬂmﬂﬁybrs i ncl udi ng

the dernis, epi dermpéndmroh@et%rt@émss%emremm Hodgﬁorsomslfm% Bes will

| penetrate no farther t han t he subcut aneous | ayer of the skin. [0057] The test
Ustrips is pref er abpepificglieessurening A0ne carsedde confcbhaitarashikinarey Say - of the neter

interfacing with g, Sﬁ&stsrvregg%ufermag%@haﬁmr afpBed® e thiB&dKih Weh NET bpﬁﬂe%o

Interface nenber nay Si e a device that captures and hofds fest
strip or it may iM® eﬂdérfé‘@fef Hhieeiast dhedpre s skip atep:i te crsieltat sidn-pigsme n
interfacing with %ieﬁleﬁtr4q;§a@ﬁ@rlgﬁlseﬁeasx{to e 5P SBy applsfig saaﬁpreslée%%@{&o% Atty.
Docket No. LIFE-086 (00581 Once test strip device is properly received

wi t hin mechani sm f‘gce fapise talth‘?éﬁnbHS’QJO%FF%EGSFB%%OWW%HER@EPI - means of

| ever 28, theesy ret ragtkiigethourt @t h@hrdoﬂnmdmb@pof?eoaﬂ& pRsepAERg it for
firing. Meter 6 is then p$5|t|oned sqﬁgtantlall pendicul ar to the

target ed skin sur FEEBISHIRT &5Rlavad B QRton) BREsSHEg Ssﬁrrtlpfﬁrﬁwfa“ deferplydhe
specifically pr eS%ﬂlB@ltbfﬂgss&@apﬂlﬁd 34l 8 @éhet0y BORIRC o’ sl J Bldicaiész4ar ea.

Some- conpr essi ve. res ure nanuall ied to the ta kin area,
i.e., by pressing ﬁF%?ﬁﬂggﬁ T} R Po%ﬁkéﬂﬁ?ﬁ%F Pﬁequggéyﬁ ‘h area,

to ensure that s kl1ﬂd1dﬂto€sfdhb\ﬂ that B¢ et prebsurs is fiapelr) the rllsﬂleﬁii)ttﬁtdl depiess thdre ski n.

B I h f t 14
Lo prest back uponPRasent bNeBAtopios e Teady el R VA SHOORL (i c.

hi gh, normal and |nmbanﬁfnlﬁaudlteﬁrsm[prdeﬁ®lﬂ’£e tz&seﬁherhrusrmaﬂwmekelﬁmuﬂn@pl ayed by

optional pressure ensor. i drc rs, 2 fer . oy pressure
appl i ed shoul d ger&f ATV n eKwrl'roF()rrrat PR ragg%ﬁ%1 Hun%mcgfeor §§§izf%| nform t he

user as to when tamanuch or too little pressure is belng applied. Wen the

i ndi cators s h &] hat t C!)f RG&: E%HE%Jeieﬁlent e shnﬁ;p&?rhﬁf Eree{{@f( et hen

depress the prrng -re ton eto e spri orce rel eased,
receiving/ carr yi ndluid sample poohnU area (defined by the recess or opening w1th1n skin-piercing

element shown in FIG 3). In which case, sawple fluid enters the pooling area by the
open-space configuration (e.g., recess or opening, within skin piercing element 4), and
possibly also from the opposite side of the skin-piercing element. The pooled sample

C ' fluid is then transferred directly to the reaction zone of a test strip or thereto by a fluid
pathway by at least a capillary force exerted on the pooled fluid. ‘Where no enlarged
pooling area is provided, a simple capillary channel may prove effective in certain
situatiohs as well, though such a set-up may not be most preferred.

{0061] In any case, the transfer of fluid from the wound site to the biosensor may be
further facilitated by exerting physical positive pressure circumferentially around the
penetration site by means of a pressure ring 20 or by applying a source of negative
pressure through the fluid channel thereby vacuuming the body fluid exposed to the
distal end of the channel. Fluid passing into the biosensor reaction zone may simply

fill the area or alternately be distributed by subchannels or another similar distribution

feature.
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mechani sm 18 and test strip device 2 are caused to thrust forward thereby
causing skin-piercing elenent 4 to extend fromaperture 16 and puncture the
targeted skin area. 100601 The penetration of skin-piercing element 4 into
the skin preferably create a fluid sanple pooling area (defined by the
recess or opening within skin-piercing elenment shown in FIG 3). In which
case, sanple fluid enters the pooling area by the opRep-rfRRE R CAREIBIr ation
(e.g.., recess or opening, Within skin piercing element” 4), and possibly also
fromthe opposite side of the skin-piercing el ement. The pool ed sanple fluid
i s then trandf®eted duQI@etnPtyran&eh@afr%@mnemzcz@nem@ifﬂ area ssempletely filled t her et o
by a fluid pat h @ﬁ plé aasly i€ AR hes @ »éctfr&ﬁc@%r @pas@srz&ee&u%dttbge ?19' ed
fluid. Where no pooling area is provid a sinple ca ary
channel may pr ovearétfm@ﬁhv@nnaﬁecb@mpm Atth@nowatthean@era@y\hemnowdmm such a
set-up may not be ﬂ?ﬁtfroﬁﬂﬁég{&?ﬁonﬁggp% bilnBin GRBG-unlifif. &l 0L, Of fluld

[ t aC| cf

fromthe wound SI e tot osensor Itate y exerting

“physi cal  posi ti veshyress thedispley: cMhﬁreﬁ@mﬂlTamht}Nehqumdddwmﬂbl Ingedreteamstfpon site by -

Teans Of 8 P eSSUEntd 200t e ARG AIECGLLIRIRLLNS cbtieSSUT e

t hrough the fluid c anne by vacuum ng -t exposed to the

di stal end of t hefibsdarithahe bogy flind sgapdsi ng i nto t he b| osensor reaction zone may
sinply fill 5@ ar ea W H d&hHALSY- bQ&d%ﬁ}tE téﬁ@&%@@&é&%ﬁ%&&@ hoaP" anot her
simlar distribution feature. LFS-233 14 A [ FE- 086 [0062]
Once meter 6 sensdsct@#&mqah@eﬁs@a@frnéﬁnaﬂeﬁén&the pramel/ sefeeenessand srodkéngpl et el y f |

Iled wth the sapplgqqf Tﬂ@é’lé’ctrfy&féinﬁal &&@ur@fﬁén@ﬁmﬁk fadd’ rﬁ’e[}'v%ﬁy d@%en@jﬁlv bgs are
activated to perform analysis of the extracted oi nt, the

rretf may be renpibegaBplarmaurehhe axney Wé@ﬁ@%@“ﬁ@ﬁ r&é*ﬁ%“@?@%ﬁ%ept on the

skin surface unti kip hendp®9ia, (eeg$l&le(ISe'ﬁd1ﬁ<5 &n wﬁé’@lﬁb\‘\&e%aﬁ@%mﬁién%&hah Mah&ic 6 may
alternatively or additionally_ 1nclude pneans-for - .automatically retracting

the microneedl e sPYROFIHGTRTHIY): r@aﬂ%rrelibhﬂ@ﬁ%@ﬂ%ﬁh@ﬂlﬁﬂéa@ﬁu@ﬁm@é@ MegSUTerchiTeRd Wi th
the body fluid Sa(@ﬂ@meﬁ@oﬁﬁﬂem%ﬁbr@ﬁb@ epﬁd&@lﬁmw&ﬁbmaﬁ@aﬂum@@wtae

concentration determ nati &g ass an leI ect.rochem neasur erreg is made
using the count er BVETRSIEH ‘I%?rf&l gléa'i’i‘@e“&oé‘éctu?‘b’d‘g’s er prEoR e (MR i cal
measur ement that ts rﬂmdgthaabfovvaésyntdepleadicﬁ@nammeﬁsh@mp;araielfﬁmﬂeaﬂesmbkwfne of the

esoay and e, ot s VLTl Pt S5l SEEMER). LE8) i ShEL DRy ) 0V
pﬁt entionetric). EmaePailicyioni WO @i8ety odveabg/adzomeasur ement wil | rreasure
char ge

[0064] Following detection of the electrochemical signal generated in the reaction
zone, the amount of the analyte present in the sample is typically determined by
relating the electrochemical signal generated from a series of previously obtained
control or standard values. In many embodiments, the electrochemical signal
measurement steps and analyte concentration derivation steps, are performed

C automatically by a device designed to work with the test strip to produce a value of
analyte concentration in a sample applied to the test strip. A representative readipg
device for antomatically practicing these steps, such that user need only apply sample
to the reaction zone and then read the final analyte concentration result from the
device, is further described in co-pending U.S. Application S/N 09/333,793 filed June
15, 1999.

[0065] " For a colorimetric or photometric analyte concentration determination assay,
sample appliéd to a subject test strip, more specifically to a reaction area of a test
strip, is allowed to react with members of a signal producing system present in the
reaction zone to produce a detectable product that is representative of the analyte of

interest in an amount proportional to the initial amount of analyte present in the
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(coulonetric), current (anperonetric) or potential (potentionetri 6), usual I“y o
aver a given period of time follow ng sanple introduction into the red@tRi¥m)0s
area. Methods for meking the above described el ectrochem cal neasurenent are
further described in "U S Patent Nos.: 4,224,125; 4,545,382; and 5, 266, 179;
as well as in International Patent Publications WO 97/18465 and WO 99/ 49307.
[ 0064] Fol |l ow ng detection of the el ectrochem cal si %ﬁ D&%{ﬁ AiAg.dgR the
reaction zone, the amount of the analyte present in the sanple is typically
determned by relating the el ectrochem cal signal generated froma series of
previ ously obtai neealnple:dﬁielamburmpf@teatn‘mlaprddw[imesionaﬂ profeey betd aigiaient s, t he
el ectrochem cal signal.__ oea e concentrat
derivation steps, bl%rialééupl)"e e@t{gﬁlrerne ?néig}q?te 0 ey Rt cém eteélngtfrlled to work
with the test strlrpnaﬂ @anpﬂeodvmfsueh mwmetrmfassama;btyalaymmﬁmma!;admcnpelﬂforra sanpl e
applied to the test entative readin e for. automatlcally
practicing these s ep%ve n%nn%leé ﬁegﬁ&agn g r?%fétlé) SRt y ea%BYey‘%smﬁﬁq ewlf) 0 the
reacti on zone anddé¢tbeion prelaelatidysteps, mhe%ﬁs@meﬂﬂnm@mﬁg%smmht f-romthe ..
device, is furtheg S di. /333, 793
filed June 15, 195’@9’g ‘%6%3?‘%&'@ PeIeB NG |4%f‘>r96°§48rp‘9 #o%g%rée & 536% 3glgyt e
concentration det éﬁﬁﬂlﬁ@tﬁ@@ﬁ @8 8,145amMab.e3appls, e'w 5,621 20uhpESgr2t est strip,
-nmore specifically r f i j d to react
wi th nenbers of asfssQo 363 ?%;’I &9%%%2%/;78?1’136@%}578%?%? %Eﬁﬁéeﬁ 5ra!;ella%‘%éllgon zone to
produce a detect a519é8 ﬁﬁmdléﬁ’ilz?atthq: disqlespree sewittict are/keerayi intdrporam@byt e of

interest in an a arti the. i L pr esent
in the LFS-233 1?%%&15/ 0 pi.eig{/@hb%)&et O%Ht@g%%%&gsa%&%bef i%ébgem)unt of
~detectable pr oductfor(llﬁe‘eﬂhthsh@halm@nmmcﬂ(EWSQWr@ie@'md!S Rareodisicng systen) is
then determ ned andqs gl At o 4o 5@2§%&3ﬁ1@0@ﬂ@d}ﬁg’?ef&r@n&he initial sanple.
Wth such colorinetri’c assays,’ optic ters'are used to perform the
above mentioned d&oatanersad FesS YIRS go@maons The above descri bed reaction,
detection andggg ati NOrBt £RBws Q%st‘@’ﬁl asﬁﬁroﬂﬁb’é& SgeuBRL %sftrﬂ{orﬁﬁfs{rﬁé garﬂﬁh the
sane,-are. . .. . further describ 3 U. S. Patent Nos.
4,900, 666; 4, 935, 366 tyoosgwa: 38, BSU%@MBW negdig 4 Bgohdgest ﬁﬂmrsfe&ﬂ@lz 5, 426, 032;
5,515, 170 5, 526, J0idesn 0% ofiierBei2 f8 Biercng/ Bty pially a5, 780, 304
5,789, 255; 5,843,691; 5,846,4 968, 836 and 5, 972,794, the i scl osures of
which are herein P%@ﬁﬁbﬂ%t%&d‘%@“ﬂ@f@%ﬂgéﬂwE)Féf'ﬁ’ché’é’o’iﬁ‘feV%?}ﬁ IRB¥ S et ric or

photonetric reagera&uetcteaaﬂfoﬁ@ohw@subsmglioabslaﬁlpmft@ﬁ gl Eredkttip sdnbg. Subj ect invention

. include those descrlbed in US
e [0067] Actually, any smtal?le s ape clhbslgun -piercing element 4 may be employed with

the subject test strip devices, as long as the shape enables the skin to be pierced with
minimal pain to the patient. For example, the skin-piercing element may have a
substantially flat or planar configuration, or may be substantially cylindrical-like,
wedge-like or triangular in shape such as a substantially flattened triangle-like
C configuration, blade-shaped, or have any other suitable shape. The cross-sectional
shape of the skin-piercing elernent, or at least the portion of skin-piercing element that
is penetrable into the skin, may be any suitable shape, including, but not limited to, .
substantially rectangular, oblong, square, oval, circular, diamond, triangular, star, efc.
Additionally, the skin-piercing element may be tapered or may otherwise define a
point or apex at its distal end. Such a configuration may take the form of an oblique
angle at the tip or a pyramid or triangular shape or the like.
j00638] The dimensions of the skin-piercing element may vary depending on a variety
of factors such as the type of physiological sample to be obtained, the desired
penetration depth and the thickness of the skin layers of the particular patient being

tested. Generally, the skin-piercing element is constructed to provide skin-piercing
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5,563, 042; 5,753,452; 5,789,255, herein incorporated by reference. Cbntaw&ﬁg
and Test Strip DeV|ces/Cbnb|nat|ons [0066] FIG 3 shows a test strip agll 2006
i ntroduced above in. A strip or substrate portion 36 carries the biosensor

38, usually adjacent needle 4. Each test strip preferably includes at |east
one | ancet/needl e or skin piercing elenent 4, typically having a pointed tip
40. In addition the body of |ance 4 may |ncorporatezmgrbggﬁfﬁ@qﬁygg§5to
col l ect and/or convey a biological sanple to a given test strip sensor.

[0067] Actually, any suitable shape of skin-piercing elenment 4 nay be

enpl oyed with ~t haddyjeseactqndypctignsrang teysyip designedig bp @ﬁ@cmt@ymestgmape enabl es

the skin to be pigasag meehtbnuﬁb mdrm{hdﬁwalrﬁan@m&ﬂ&nﬁ? lbms}tma!?& Eghf%ﬂag , the
ski n- pl erci ng el enent ma have a substanti al anafp | guratl on,

or may be subst arfoplaithgra ?ﬁtb?dwn%@twame@(de%@ ﬂlPd‘ﬁ’@n@rbeWeﬁra‘fhgbﬂSapfl n shape
such as a substa%éﬁ&ﬂMertlhgamﬁaﬁ%ﬁsld@swh@ th alﬁﬁeterf(%éle %hﬂfa}ngt@ lsb' ade shaped,

- or have any other suitabl e shape. The cross-sectional ape o
" sKi n-pi ercing el epgpred asﬁheé?@seloéebsﬁkm-n@rcw@reketmﬂ @frosll@bwtmt@h@ﬁw@yebc@nent that -

is penetrable Intptotlhﬁo@lﬁgmymutﬁel%PyO@q'aL@meﬁtuﬁ&%%1'nC' udi ng, but not
limted to, substan i al I rect angﬁﬁ5 bl ong, square, oval, circular,
}ﬂtliil?sﬁag

di anond, tri 962 ar %%1%0 lgpggh of t plomengsrgenasivangessiierh phyutl enent may

be tapered or ”BY30QTob'ﬁ£c\f\6r§eusﬁl§1§/|ﬁ%ﬁxa%outﬁ@0 fatlo@boﬁﬁ%a{dm&réuﬂmw@dmend Such a
configuration nmay take the form of an oblique le at the tip or a pyramd

or triangul ar sha?’f?é“tdroo?FPé qopIE%CTC"]}SO69%?enqtﬁ§°‘a¥eﬁ@%%ﬁ%%<ﬂbﬁlﬁﬁlﬁé31§IR1FTHS pi erci ng

el ement may vary gdenfRdiides 86n doudl 18b50 mfon, 3610¥ SHosHRD 1&500b REcrbpe of
physi ol ogi cal sarrpl e to be obtained, the desired penetration depth and the

t hi ckness of the @ﬁmrqwélwébwr1‘%Oﬂé°MPW%Wtheptmshbwhlﬁl@ieﬁ@fsl@rested

General Iy, the skiiginé ﬁérﬁédfhgat@éa@cﬁ%ckrﬁsscd?ﬂﬁtd[stb%&ﬁloﬂtpty@i’cﬁl‘i’}‘ @8ze$ kbR~ Pi er ci ng
LFS-233 16 30NOVZ2006 Ar DOCketﬂP%@ LILFE-086 and fluid extraction

functions and, t I"ﬂ!i‘g‘,‘t“%l SRR ULy RS pr 10 A0 mycTeR AR fopeg sualy {198 and
insertion into angdowstirsawetrofs! ahe biie dikdetdr Ry @l deerallyQadecimhiosh t hese

goals, the ratio of penetra defined by the. distance between
the base of the 5K 6%?“@?08‘7 i a‘@’f%’i‘?ﬁﬁ%gg‘rﬁoé%rwg’?%%w* et er (where
such di aneter is 5008aB00 @dcrads. Irfh@any@m@odiieritd) the Slilendi@he@drOF thg dielakipent ) is from
about 1 to 1, usuall out re usual.l y about to | 10 to 1 and
oftentimes 50 to %°° %ﬁb'%ﬁﬁmﬁ'ﬁ‘ée‘?doa{’%qﬂwtﬁﬁfoﬁs 3’?“{%&“2@% Ssgra&a‘&?“ﬁg(y el ement s
general |y ranges thicoms aidomﬁreﬁzpm:ﬂly 180tha0Mdont Icmions, Hoseat, litywifl bompadoatett 100 to
10, 000 m crons an‘[ﬁ/ )[es'l'cHIslHEl aMtha{ t%e outgrbd(i) ete%' bftge skm-plg'r’c leemerﬁ rm%g/] The

penetration | engt n-prercrng
alono its length or may be substantlally constant

[0070] Regarding the fluid-conveying features noted that be incorporated in lance
element 4, a channel 42, preferably of capillary dimensions may be provided. In
addition (or altemately), arecessed pooling area or section 44 may be provided. Such

C _ . arecessed or space-defining area is used to create a space or volume within the
pierced tissue. This space serves as a reservoir within which bodily fluid is caused to
pool in situ prior to being transferred to the biosensor portion of the subject test strip
devices. As such, the availability of a greater volume of body fluid can be provided
with a tip that is smaller and/or sharper than conventional microneedles, thereby
reducing pain. The greater availability of body fluid also reéults in a faster collection
rate of sampling. ‘

[0071] Generally, space-defining lancet configurations in the present invention create
or define a space within the pierced tissue baving a volume at least as great as the
available fluid volume in the reaction zone of the bibsensor. Such space of volume

l ranges from about 10 to 1,000 nL, and more usually from about 50 to 250 nL.. Such
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general |y ranges fromabout | to 5000 microns, usually about 100 to 3000
microns and nore usually about 1000 to 2000 microns. The hei ght or th§gKEE05
of skin- piercing elenents, at |east the thickness of the distal portion 4,
typically ranges from about | to 1000 microns, usually from about 10 to 500
m crons and nore usually from about 50 to 250 microns. The outer dianeter at
the base generally ranges fromabout 1 to 2000 m cr@ps pJdeddl,! yrakeyt 300 to
1000 m crons and nore usually fromabout 500 to 1000 m crons. In nany

enbodi nents, the outer dianmeter of the distal tip generally does not exceed
about 100 m crons velmde peugsreniiyal beten etientisoutlum@@ccupied boths sarsthreror e

typically Iess th@ﬂh?ﬁc@xyﬁle nELIQrE&? aamﬁ%;ézgrom Afb&{t ‘Jﬂ»t %A) grﬂ%ogghs%tliéﬂ by one

of skill in the art e-outer I ercing €l enment may
vary along its | &ngtahoupO%rtey75breof $istsntivg neloek b@umﬁlgtthmkm fi@cz9tleRegar di ng t he

{1 ur d- conveyifigaf eat urom 0l 80 MR DEOLBREALES D ALABSE L SLANEY: 4. 2

channel 42, pre rably o sions ma e provi addi tion
“(or aftternatel y), sinribogseansaonhiwg chansd 431t @evyisanplddutwayllybdsmrsoei ded. - Such

a recessed or Spage<del i ALERhRolHl BolhSAkBaR RRACS Uy Malagie W Lhin

the pierced tissue. I'S space serves as a dily
fluid i s caused td2 smmarxmﬂmayswrphanmls tropisterably dimensiofiedrsp egtotenert he bi osensor

portion of the Su%ﬂ%&%%ﬁ%nﬁ&lﬁwﬂ b&ﬁégﬁeﬁg By b @ﬁ Lhahiligy of a

greater vol une of Id can owd a ti iI's smaller
and/ or sharper th#s nu@mnﬁedic,|ami1@hwmrov@<ﬁe]esleéfglCﬂltShmplewwtmmamaﬁgingamm The

greater availabi| bl yudt whotbihilldohstd Gt SulAThenaRoblection rate

of sanpling. [0071] Genera ace-definin ancet con rations in the
present inventi onclzf,arl@%pepaﬁwyél@ﬁnﬁ@X@e%H&@@uwnsm%Wﬂh@u@Wépewtiq0§@ue havi ng

a yolunme at | east gsmQf ok d?aﬁle{epermsad{&hét&lﬁla‘?bé &dﬁkt%t‘é&hé‘ﬂﬁeﬁg‘ﬁa% s gr\ﬁﬁc“ on

zone of the biosensor. Such space or volunme” ranges from abou to 1,000
nL, and nore us uaﬂnﬂ}ﬂwbﬁawfear%@et agPsUbhamels have oosTIFCions B eIsan $HNENL 006

Atty. Docket No. kbiEnOB9 (b WiR.RGEIRLRTsEP BDshERE b sPRidrbann #kt t he entire
vol une occupied by the structure of the skin-piercing elenment, and ranges

from about 50%t o¥@9@@&ﬁﬁe%‘ﬁ?@°&§‘?¥5¥1h953r$ervd’ﬁﬁn§15’§ﬂtud5¥)@/8ff‘%m7?}w the entire

vol une occupiieghspy t hansitah dibelimkitgoheiiRition, (H iRl patiih) Ra@ithéshown, the
test strip may inc¢lude secondar%nsé%ﬁ\? transfer pat h\rﬁg‘lyi‘/‘ set in fluid

conmuni cation wit FCRAGFSr ma%s 3 tesampte S5 Ra AP CBEPSTHG  t he
sane across the sepsefhilRHERnOMEE be @re@dil_t @m}mmlmguhvaytmﬂesdcﬂ@sﬂts @tindg. Like

channel 42, secoqdary, PRLMAY SpQor SIAMNSIERE! § BlRLal ph%s ShiTERSkaned so as
sulfonic acid (MESA), Triton, Macol, Tetronic, Silwet, Zonyl, Aerosol, Geropon,
Chaps, and Pluronic. In any event, many of the techniques described in U.S.
Application Nos. 10/143,399 and 10/143,442 referenced above are applicable to
fabricating test strip devices as described herein - especially those details regarding
C needle/lancé production. Details as to electrochemical test strip production may also

be appreciated in view of Application Nos. 09/996,631 entitled, “SOLUTION
DRYING SYSTEM” and 09/997,315 entitled “SOLUTION STRIPING SYSTEM™.

[6074] However constructed, as commented on above, test strips used in the present
invention advantageously include at least one forward-facing lancing member. In
which case, receptacle portions 46 of containers 48 according to the present invention
are adapted to receive the same.

[0075] More specifically, as illustrated in FIG 3, a given receptacle 46 within a

container 48 includes a socket or sheath portion 50 to accept and protect microneedle

4. Shoulder or ledge sections 52 are preferably provided adjacent socket 50 to
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capillary force on fluid within the pooling area defined by the open space
portion of the ncroneedle, and draws or w cks physiological sanple to within
the reaction zone or matrix area of the biosensor. As such, the di anep®ny 9fs
width of a single fluid channel or pathway does not exceed 1000 m crons ang
Wi || usually be about 100 to 200 mcrons in dianmeter. This dianeter may be
constant along its length or may vary. It may be preferred that any
sub-channel s have cross-sectional dianeters in the raRgeockénaynLatmeds 1 to 200
m crons and nore usually from about 20 to 50 microns in that they are not

required to convey the sane volune of fluid as a'&{ei mary channel. [0073] In
certain enbodi merftRPOBR FhwtR H IR Bbowdserariqns &4 peemanSatu gt heiessEir i ncl ude

one or nore agenti§pr’éi@ra5%@éclaiivédaﬁQuﬁg%mleﬁhGﬂhdl_ kR s6For exanpl e, one or nore
hydrophilic agents may be present_in the flui at hway, where such agents

P d. P V
i nclude, but'%%%le not AeRtoBgection 38 prretemblyprpvided abayp Hiemagy kody pheathy f act ant s

such as mer capt oghbRRReAs $ldhvh AAgIEd Bk B0 AHESHL tradsitioh QbtiodVEG R onal TELHRRAI C.
Silwet, Zonyl, Aerosol, Geropon, and Pluronic. In any event, many of

i L~ aps.y
“the techni ques deHiPPBRbEAY e s aidyg g feshFgEto 2 B0FD IRISPITE B/AAT T0/ 143, 442

referenced above saRle #RInicfrRleEratenenftaPr d @b deir IS Blcastie ikt S8YEGoS: as
descri bed herein- resfggé:élal |y those details regardin needl e/ | ance

production. Det aif® BTERPEEET GENE HedRISH WSECULR: YaEs 67 B 4 ey al so  be

appreci ated in Vigwa@é 1oARRpdrGRlH OTheNRSls nﬁﬁf&tﬁ&,s&«?&to%mdietak@@hm ; sxtPaddbh ON
DRYI NG SYSTEM' and 09/ 997, 315 entijtled "SOLUTI ON. STR Pl NG ,SYSEI'EM'. [0074]

However const r uct@dPseHOnLdmean (Tadaciite iy ibe endtdof a givendest §€aQPRYE he present
i nvention advant aggeinuslayto bétehdiele(eal by £astkr &hectibe ElwaEd)y frafeiang tdnahelef Menber .

In which case, receptacle paqrtion 6 of contajners 48 according to the
present inventi ori‘”"’lg‘rg’égfl Bﬂﬁ%ogﬁc?%acﬁé efdipcery %,36853“%( .mof?)?felfgl]ﬂgwgécegb%%i fically,
as : I ljust rated i neddr®fvallée2gi ven receptacle 46 within a container 48
includes a s t or eat h_portion 50, tq accept. and protect m.croneedlie 4.
Shoul der or ﬁ@g‘ge sec?}?ﬁoﬁ’?eg’f teﬁ?”é’le/é?’gﬁllﬁ?g?)tfoéﬁcalﬁi‘f?edaf‘ﬁ%eésn‘f”@b% ket 50 to
LFS- 233 18 3 O NOuntZ0&68 adbtding tdhe kgentiNo may VirE-egBGaltuppaiang t est strip at
its face or shoul der..portions 54. The main body .of t test. str. IS
preferably recei vcgglp]ilrﬁenéa tﬁgleertérghoe% Sﬁsm r t? %e(b:rfglel edﬁvétrhjtnim(?;ensmg%. Li.if‘ﬁf)e?g]e A
transition secti anteb8l dosfignrabeamiizlogurp featnred e fitesivioy eatides apordink buiie sheat h
portion. As 5hommesgﬁglvgﬂioil%%ﬁmﬁopﬂé‘&h’aﬁd 5&&0%%9%4&3&8}@ o§§18§u'r§f%m%?“ onal

n may serve’ 'as a g

transition secti‘on o 1 _ nardin [oading a test stripinto a |
gi ven recept acl e walidy nithegsesent mvegpgionle for a neter interface nenber / el ectrode

pait 18 to Cﬁﬁ%ﬂr e anﬂ’l lﬁétzfﬁ?&aﬁﬁs{%r A6i8l1ndes a lid 66 rotably attached to the canister by way

of an arm 68, rotably secured at a lower pivot 70. An inset interface in which a
portion of the lid rides within a recess of 72 of the container body 74 may provide an
upper rotation interface. An access port 76 is provide in lid 66 which, when aligned
with a corresponding aperture 64 of a receptacle portion 46 provides access to a test

C strip 2. Otherwise, lid 66 closes-off the various receptacle portions mcluded in
canister 48. Meter 6 is preferably configured to automatically actuate'the lid, whether

- by means of rotating bar 68 or another feature, for example, if 1id 66 is alternately

secured body 74 by way of a pin and cap/shoulder bolt type atrangement 78 (shown in
broken line and with dashed leader to indicate use alternate to the connection
approach described above).

[0079] Another approach to closing off receptacle portions containing unused test
strips is illustrated in FIG 2B. Here, container body 74 is covered by a conventional
foil laminate cover 76. Generally, such a laminate includes aluminum foil.
Alternately, cover 76 comprises a water barrier polymer film material alone or in

combination with a thin foil material wherein the two are laminated together. Switable
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strip fromthe receptacle. Above the transition section, walls 62 nmay extend
f.urther upwards to an aperture 64. The walls may further serve to gui 88 MY 2006
test strip extraction (or insertion) elenent. To facilitate this, the end 10
of a given test strip opposite needle(s) 4 to be handled (e.g., by a neter
extraction elenment) preferably termnates in a w dened portion of receptacle
46, adjacent faces 60, or nore preferably adjacent tgﬁg B&EDL ﬁ@kls 62.
10077] O course the ultimte shape/configuration of ceptacle ers
within a container 48 according to the invention may vary, especially in a
manner conpl i rrentnalteyials ociudethpsgrwhichfaret ceminosly mied Sortpbarbecdnous ed faad hi n t he
sanme. Likew se, X4 Q a. sure.fe of test-
strip canisters a g%?§§ g&pﬁhgﬁ:ﬁblﬁg%g%@gﬁﬁ%en#ﬁ%%m%g%msz@ﬁﬁ EfGB 2A and 2B
show two vari at i 0rg87af12 ehdbEitted92.e Thairows canisalphipatediotthrecoptamsertly bnlwent i on.
(0078] In FIG 2A, 4 hl.y attac t he
cani ster by way g?e ﬂ%%&glﬁ%%&el %%{ggglﬁgmgsém}h%égggs? 8%’1 lg%(\lé’?h Ry EHJt 2 An inset
“interface in whichica portion of the I|d rides within a recess of 72 of the
cont ai ner bod 4 may i er Qn Lfa ess port 76
is provide inm?%ﬁ 66 f@%, mﬁgﬁmﬁﬁggadg{&ﬁg%ﬁ é@?ﬁéépﬁﬁaﬁﬁﬁ“%%%rture 64 o
f a receptacle porFiq}&J‘Ianlﬁ4ﬁr0lﬁﬂ13dlélsstlat§¢1@§scetporhamttemeen gtertie s@tiot6Het wi se, |id
66 cl oses-off the [ r=Yol o qr,48. Meter
6 is preferably CS%?%S%%é eggﬁgutoﬁgF?cg z@ﬂ%8 #HgﬁﬁibQMd&% % by
means of rotating coer ﬂléeluaﬂltyaxﬁmcmleﬁ é@tmwmesterfdgncesnamf;ﬂhr@ to thie presaht 66 is
alternately secured bady 7 olt type
arrangenent 78 (showﬁgﬁn @M w@yagﬂgn l&w dasﬂ§%§F§§4 re?% i ndi cate use
alternate to the G@ﬁﬂéféﬂoajtwn 1%3@@#‘6&%%@3@%@9@@@&1@)1681?@@3@]3 sifgrbotaner
apgroach to cI05|q&:gﬁ£nﬂ@g$g{g 116 F RO S ?ﬁﬂ& nused test strips is
illustrated in FIG > B. 1bre cogtglneé&ﬁﬁq} ¥ |ghggggﬁgd by a conventi onal
foil |am natel08%Ner 76H1 soRpASTSal Mgy b%@@fﬁdeﬁvFW%aﬁFfetolpﬁ@JFdﬁdésm%t@fl}m num f oi | .
Al ternately, coveloff G ASwif, avﬁ[@rmﬁﬁrsﬁﬁp%eﬁ)@i MARE cdvid 78 HBSHIiR! al one
or in conbination wth a thin foil material wherein the two are | am nated
t oget her. Sui t abl @ther yagatmysofitae igragim dp ghiciagasg it oy Prestdefgubsentplly 886 nat eri al s

i ncl ude those whi ghscab agwmpwéwIry@%asmﬁdm«am%g@%u&%d @éﬁémﬁﬁ@és packagi ng
applications, such as those disclosed in U S. Patent Nos. 4,769, 261,

6287, 612 and BY#18, 092Hower aerswislosuseof reentasles fie dbemsvided: IeB#H b8 ner body by
hot nelt adhesi V §reBrre tdi8Eu RIS @¥nt EQABIS or cBbI6NN@S adjatedtlcR&EHRESC SWeibtt Ng, heat

sealing, R, desiccants include silica gel beads, molecular sieve, efc. Desiccant 90 may simply be
deposited and fixed in the end of each receptacle portion or physically entrapped in a
separate compartment. The desiccant can also be blended into the material that is
used to fabricate the receptacles, for instance, in the form of a composite.
[0083] Additional optional aspects of the present invention shown in FIGs 4A-4C
C concem a waste receptacle portion 80 that may integra].ly be provided in the container
48. A hollow provided in canister body 48 may be covered by a waste cap or lid 82 to
securely house used test strips. : '
[0084] Such strips will generally be ejected from rﬁeter 6 into the waste receptacle
upon completion of testing. To access the waste section of the container, a user may
pop open the lid using extension 84 to provide adequate purchase. A hinge section 86
is preferably provided to maintain association between the canister and its lid. While
a simple press-fit or friction fit between the lid interior periphery 86 and container
upper, outer periphery 88 is contemplated in the variations shown in FIGs 4A-4C, to

form a seal, detent features may be provided. Furthermore, other variations including
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etc:.... [0080] Such a cover is preferably adhered to a face portions 92 of
the canister 48. FIGs 4A and 4B clearly illustrate the face portions B &t A 806
aperture sections 64 at which the connection can be nmade. FI G 4B shows a

foil cover 76 as may be used to cover the plurality of receptacles 46 in

cani ster devices according to the present invention fromthe underside. Wen

a foil cover is enployed, access to each receptacle,porti i S i.eved by
puncturing the sanme at the desired access site by anAR%g%ggghkehﬁgghguch as

interface portion 18 provided in neter 6 [00811 In sone cases, it may be
desired, even nece&sdiny itt@faps, @irehdedinedite 5t B likSmaya@RinpByeEd ailéw FI G 2A with a
lin 66 with a supgl emgntcﬁl s%alf or cover 76 as shown in other variations of
the invention. | n RAPERMEALIE % Vi °shedi ed substantially as descri bed
above as wel [[0085n any Thasaste Sdueihesmaedhtainti labkobient it b@ gh @ Reakd) tb bddk 66.

[ 0082] However access/cl osur receptacles 46 . is tp be provided, it may be
preferred to incl ﬂ%%ﬂyd‘é%efsts:tltf‘?iﬁt ARt ESSRHC rsoﬁ?f’é’%(‘“)fies ?‘gt"&aﬁ‘lgé"écﬁwﬂ&eht&ﬁbers.

Sui t abl e desi ccastip, buh@hkdédendhll of € esg@ip the ekl difflg CTH Sfesi8 @Y Be acBieGed . ... ... .. .
Desi ccant 90 may §i be deposjted and fixed in the end of. each receptacle
T

portion or physic Piacly Fol gtpmplee & PRSP e R seofAR HBEY ccant can
al so be bl ended i bt protibel. MAk@AEIR a thdkginatesial ged sétinsfdaleireapacls, peferatept acl es,

for instance, in the farm qof site. [0083] Additional optional aspects
of the present in@@ﬁ‘itsdwe@ﬁ&(ﬂﬁ(sf %@ﬁ’é@ 9§’A9E@m%%)°ﬁé’8\%ﬁp%‘twg§ws'r bt acl e
portion 80 that neadsmiagge ahplyyebeas wpelo\Praleding dnetwag awesn t@iha edceptdbB: fortehiol | ow
provi ded in canister body,48 rmm?e cover ed te.cap,or lid 82 to
securel y house usggpst%sﬂn%gfwl%nsg 6%%]“%%1}41%%%0?#\8{?% T B SRS I e ect ed
fromneter 6 intoatbsirabMpstey featoept acl e upon conpletion of testing. To access
t hg waste sect] of t cant ai_ner user g n_.the IJdd using
extensi on 84C[E){(’)§%grovi eﬁé eqeu?a) %‘“%‘5?‘@ hé’%qél&m& eileﬁ%g&g%gd?liwoltr?og% S!u:gl%apreferabl y
provi ded to mai nt adrfigastods ptioa siet weeiittdseircamidspeitioanda plusitityiol. Wiile a
sinple press-fit .Gt i e Lo r4.@Qr,~petl phery 86 and
cont ai ner upper, 9%3{%'}%%%f@g&égéﬁ%&ﬂﬁggggﬁﬁ%%ﬁ%% V(E,,*l{lzll?ﬁPlrII@Tt‘qﬁe_%glléari ations shown
in FIGs 4A-4C, t ocorfignmtion is@sd hightfetdusmntagbea friomeke prespediee ofraotpiodted. Fur t her nor e,

ot her variations kﬂ&ﬁgﬁ%}?ﬂ%f fgﬁe?&%n%gg‘gg%@{t%ge 1(|3 @tatnyeter %‘g&ﬁtto {ygeivel‘l FE-086 a

| at ching interface, rea nt er e may enpl oyed to all ow
openi ng and cl osi ity cedtfinepganiser} feare pregedeptag@to g Sintaihes waeueeddesh$teb-ner may
contain an absorb ?i@%ve%@,titqg {0 aﬁp@ecgﬁed t&t,%?&g@r)eptﬁé?e SRkt strip configuration
| may very, so may that of the container and waste receptacle (when provided). Still,
regular shapes, including polygons of up to about 100 sides may be preferred in this
regard. The number sides provided may match-up to the number of receptacles/test
strips included in a given package. f
[0087] As t0 the number of strips and receptacles, it will generally be preferred to
C : include at least 10 pair. However, up to about 100 may be provided. Most prefergbly
between about 20 and 50 receptacles 46, each containing a single test strip 2 will be
provided.
[0088] However many are provided, aspects of the present invention require loading
and removal of tests strips from the container in a reciprocal fashion. Preferably, they
are inserted and removed along the same axis of each test strip. Where a preferred
waste receptacle 80 is provided, loading and removing a test strip from the same
access port is advantageous because it allows placing the opening of the waste
receptacle opposite that of the test strip(s). In instances where forward-facing lance

member(s) are provided in the test strip(s), two-way access from the same port 64
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up any access bl ood. Waste receptacle 80 may be designed to easily accept the
test ~ strip, but nake renoval of a test strip therefromdifficult. Thizg) KOV 2006
result can be achieved through geonetry of receptacle. For exanple, a

funnel -shaped entry section 94 may be provided. Alternately, a tacky materi al
may be set inside the receptacle, preferably along its internal wall(s) 96
or base 98, to capture and hold spent test strips. O her neans nay be

enpl oyed as well. Providing one-way access to the rece (I)cef(etfb(?r Lh§ss strips
or sinply making inadvertent renoval/loss of test strips PoRi 1TSS conti nes
offers a desirably safety feature. [0086] Each of the containers 48 shown
has a general |y cylhilsvdrtbcid lab@thyicrobesdle paotection fehigtes désciibed iasovpy refeging@sl Si nce it
facilitates circul a1{ gLifs 0Si tign a plurality of receptacles and
correspondi ng nunmb&t®% Otgetc?sisf)ec Onaés?)' shown in FLG 4C. The configuration is

al so hi ghly adees®j ageoul aflrthepredagt pefitkpedtis iemeabusistentid hédntap®andpul ati on  of
container 48 in indelﬁ_i n%{.%{iog exanple in a.met%:] agagégfd to receive the

cont ai ner / cani st er FPHEBH Gl SBE EHELET B2 SN BTHE oM Sy Balittised t est
strip. However, i featuBestwhilbethérdpaebd bredpplibaion spddific afbbe tesepkaad € and t est
strip configuration . very, so may that of the container and waste
receptacl e (when plpi’)r\t}?lg%dﬁn}au ‘ill, regular shapes, including polygons of up
to about 100 sides nay be preferred in this regard. The nunber sides

provi ded may h- t.he nu r of receptacles/test. strips included in a
b ven package. Dy aifuahdhanepit R raties e A RGtd i Pl eaPo b BRI
general | y be pnekmiratmg viripuf fehtach wickenehtidneasdt td®: lpated to toweseatescribigl. tkhe about
100 nmay be pravided.. Most .pref.erabl bet ween about 20 and .50 receptacl es 46,
each cont ai ni n'ﬁv-egggsrflﬁa?@l %%fo tE ?stp%ﬁedv?nr HW eOf‘%tbereé%rfléga%esfﬂbtﬁ?g]pr Vld\?{éver many
aré¢ provi ded, rspedt s tobe indestpodehaa tite breaadth nf the preseagiuiangor i &udh elgnited noly bgnov al
of tests strips_ fromthe nt ai n i a reciprocal fashion. Preferably, they
are inserted atﬁ%htrerea[r%\?g%fmgegﬁoﬁef)ﬁe‘e@g%ewn%gﬁlggbf each test strip. Were a
preferred waste receptacle 80 is provided, |oading and renoving a test strip
fromthe same access port is advantageous because it allows placing the
opening of the waste receptacle opposite that of the test strip(s). In

i nstances where forward-facing | ance nenber(s) are provided in the test
strip(s), two-way access fromthe sane port 64 LFS-233 21 30NOV2006 Atty.
Docket No. LIFE-086 allows for the |ancet/ m croneedl e protection features
descri bed above, referring to sheath or recess section 50. '
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[0039] In all, the present invention offers nunerous potential advantages and
configurations.. Sone variations may enjoy each of these advantages by 1Eﬂgvzm5
various features while others may be nore application specific and be”be
suited to a particular situation. [0090] Though the invention has been
described in reference to certain exanples, optionally incorporating various
features, Chémsnvention is not to be limted to the those described. The

invention is not limted to the uses noted or by way of the exenplary

description provided herein. is to be understood that the breadth of the

present inyenti q Jt Str the literal or equitable scope of o
the foll ovmyng a?m; ﬁ)%ﬁg%é‘gegg%%&g(ggﬁ%l%% Clains: 1. Atest strip
cont ai ner $yl$1reémy of)trafptrstxspsngachanqihdmgla’t leyst ohe farstrdsfacingdancegahd i ncl udi ng at -‘

l'east one forward Ci n | anc an a container body defining a plurality
of test st??(ﬁmf‘% (3%‘5’? iilﬁ'a]ﬂ‘é(@céiﬁs

one end a“;f} gt%saé cé’s@% ta{‘orféoéntd' H aﬁfeaé’tg)ﬂEQﬁcf E@-ﬂoﬁé{ hdignd " OM at

| east one

hetrip regepiagles, s36h mcepiaeless aperture at

rovid earance sal one ncet and a
barri er poemtermlm§ fromaik tﬁﬂistl’tgledbécfgead) plovadet cleamam:e dbr snid 4t leaatopt land:@,sandt said

access apeytures Th m_of  cl a| wherein said barrier conprises a
ot T am ot Bt for sttt

ft IE‘PS&F?W?LO W‘F&F@?ma%l%ﬁ 3 sB4racPSE conpri ses a

test strip,eAlres4. The systemof clains 1, 2 or 3, wherein each test strip

receptacl e’incl udes a transition section froma close-fitting portion for a
test strip to said access aperture wherein said access aperture is enlarge
_relatlvet sai Iosef é’@}rtlon 5. Thesster})g],grl claims 1 to 4,

further c ri sty excin saifl barrieq comptises ¢ 1ol lamivaist ai ner body and

,ﬁewaste receptacle cap. 6 The system of claim5, wherein a funnel - shaped

nmber provides access to said waste receptacle. 7. The system of any of the

‘pr ecedi ng Xl ai nEhe syteneoficlam  vdentiasad batried gopsea a teslsgipagapi al | y
cylindrical shape. 8. The system of any of the preceding clains, wherein said"
test strip receptacles are arranged in a circular fashion. 9. The system of -
‘any of the precegli %}&eﬁ{@ﬂdﬁmsmgb?anﬁéfEﬁieﬁ%gzsfﬁﬁﬁr&%ﬁﬂaﬂ%mdlﬁ@és%des a

‘bi osensor, chosen

rom el ectrochem cal and colorinetric sensors ~3
transition section from a close-fitting portion for a test strip to said access aperture,

wherein said access aperture is enlarge relative to said close-fitting portion.

5. The system of claims 1 to 4, further comprising a waste receptacle formed

within said container body and a waste receptacle cap.

6. The system of claim 5, wherein a funnel-shaped member provides access to
: { said waste receptacle.
7. The system of any of the preceding claims, wherein said container body has a

substantially cylindrical shape.

8. The system of any of the preceding claims, wherein said test strip receptacles

are arranged in a circular fashion.

9. The system of any of the preceding claims, wherein each said test strips

includes a biosensor, chosen from electrochemical and colorimetric sensors.
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