. : ededLhr 6Td= Atty. Docket No. LIFE-086 TEST STRI P CONTAI NER SYSTEM
[ 0001] The invention relates to the manner of storing, dispensing and
di sposi ng of analyte test strips ”mmmmmmm THE- ~ | NVENTI ON [ 0002J
Anal yte concentration determ nati | ogi cal sanples is of ever
i ncreasing inportance to today's socke@wye-Such assays,find us riety
of application settings, including clinical |aborat O‘WV Pagkef ﬁ& Lqﬁ%lprég
testing, etc., where the results of such testing play a prom nent role m

the di agnosi s anMgﬁnagemnt oEsTEs™MaP iconr ARERIsgsasa condi tions. Anal ytes

i nt erm “\mmm gl ucose for diabetes managenent, chol esterol for
nDnltorl cular conditions, and the like In response to this

grow ng i npostaerce of anal yte coneersdratEvesgber m nation, a variety of

anal yte conc F ration _determ nafl on protocol s and devices for hoth clinical
and home t est?¥3! have %E‘ﬁe“&&’ﬂ?a&ﬁé‘b‘ ef’ﬁt?ﬁ@?fsﬁoﬁn%gtsﬁqnﬂf‘%f“ﬁgd‘ﬁpﬂ%ngo
concentration of anlyanesytigs i n a physiol ogi cal sanple, a physiological

sanpl e nmust first be obtained. a t§§ | e often invol ves

cunber sone and conpli cated deV|BCC°§I§ W%F X%{-H’ Pe easy to use or may be
costly to mar0foact ur e Abalgteanaknttagorcdar@inbircatin mysmbgaalmlaesmnfqyexocess may
aiso tnvolve a Ml idSnglidl 808l b8k & ARG R.ARESRRELPY USe of 2
ski n- pi erci ng nmec % naedr’ r “TaReet ACCEsS| ng may al so
i nvol ve the use oﬁppacwamttelgs;mcluémg plmmatmbmamysmn@h@nq tesiing,zpi., Iwhareyhet ube.
Next, the sanple ., a test
step or the like, ngllﬁ OFﬂ@pntegﬁggfa?gﬁreﬁﬁl{eﬁg&&@e Sﬁ%o%?;ﬂgd%%‘a% tePansferred to
a measuring devi céarEﬂY@tﬁdla@S%POn@tl@s Apalges af fserest @plgdmlufaéft:fers@ﬁh?g%the sanpl e,
col | ecting the SaH{HAagemén'E AnidsRrdi 'fd?gno;ul&ﬁlngmlogasflﬂar%o&hﬁ) £9xPhe 111?6‘

measuring the analyté corncentration in the sanple are often perforned as
separat e, consecufeRABSep BYSEIQWIRHIMPARINGE el aﬁévqeé@ncmnm@terremtmaq Y38y [ 0004]
Because of these gisaghaticad@8on detferthifatd proddsi0 BRI fofk @Rlcal 0 require
frequent monitoring of an analyte to sinply become non-conpliant in

noni t ori ng thenseP%%teS“W’E‘arYeH?e&lﬁté‘teP@Ed for exanple, the failure to measure

t heir gl ucosqodesyel onn aeté}ﬁﬂﬁxfgrthéJ@dcebﬁz&loﬁ of@ﬁmmy@ i @pt@mblaglkal@&nﬂlé\faor mat i on
necessary to proper| tro t he dghblcose Unc éeol I eﬁj e9| ucose

| evel s can be ver?hydé}?élé &f&l"%ﬁa“é{ﬁéhe ‘Tbtq“l? tnémeﬁ@mp 3%

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., a needle or lancet, which accessing may also involve the use of a sample
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
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.

[0004] Because of these disadvantages, it is not uncommon for patients 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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.Atti/. Docket No. LIFE-086 [0005] Nunerous approaches have been devel oped to
facilitate test reginent conpliance or sinplify testing for users. Certain
devi ces conbine a | ancing-type device with various other conponents
involved in the anal yte concentration determ nation procedure morder to
simplify the assay process. For exanple, U S. Patent No 6,099, 484 discl oses
a sanpling device which includes a needl e associ at edAtHi Diecket NprliIRE-086
mechani sm a capillary tube associated with a pusher, and a test strip.

U S. Patent NwoSy 820, }ifheRhsihRagRs BRe BRRAALRIPS Whiciltd RGHAGS, a base
having a hol 'ow needl e and a cover having a menbrane, whereby the base and
cover are connect @pliggephappldy tegfingfefgieerp deiain detiees combjpg Hapemgdyss:  Pat ent
Application Atty.ddRekah viRus OB4 corBfthbrdid iBeblve¥lifindBhalRl QpesienANal yt e Test

System " teaches a system and di scusses. other systens conbining | ancing
devi ce, neter andi¥E@atignmrqsedyssiaerdsyio simplfy thnasbavpyocesoberaratipds S.sy st ens,

such as descri bedpdtdht Mo 3,0884@NdischNRSs- 2 snpiikd dSHES wiRetPAudtd 2 ndIR aPocik6P, 800
offer test strip storage and di spens{llag)gmiéstem but no i ntegral I%/ | anci ng
rip

features. The devVUbSPYBRRPIOARI AFaR! Fsopiptedyithpgusher, F8SUP; nel ude
met er functional i UR. P{&ORE/5,3005M0 diQEP&ch aprHaciidfindies £b8y Bdvaiys,
provision is nade for st rii?ng t est str:mps in an if)o%aéed nner and then
conveni ent |y di spBH8Y RGN YA RE P FEPRERS "AaSPY Ba bRa gt e Gither syst ens
m whi ch test stri@®ndred tigaitlénat sihiagd poins eSlliefdrtiar, anS aaten Appiicdtiamianat e foil are
known as well. Tonr e e test . el empnts,. the r.dears open the foil
and t akes out theD %gtt Oepgejr}%rﬁ{ﬂ.e(? [%‘fﬂ%ﬂ]“TF Feﬁ’blfey‘an’%ggelsli%ﬁtgstyftggt tesa’?k?eisfjsjgfeg]rrent S
in foil has severald dicasds atkssystS8esadombnidgdatcing [devieninster and sdstsmiphamilingm nat es
produces a | ot of SL&; terial and requires a user to tear or puncture

t he al um num | am nate, ‘ten causing problens in view of the dexterity

requi red, whilea96] | | pdllsr eysisfos.esnchfasdescribed it HE PR{ENosS. 4530,20605, 58003 gad ent s,
since test elenen ' ' [ - | REr W i pl e
compart ment o, i gt L am FEPMIZED sbBelyl RLBng A, Bee M b e 1y
chal | enges are al SafuegsdFhesigvess gescithed il e 1§3 poent dessrhwveymar anademeterr
extracting the teghahiigPs fromtheir packaging. In each of the references,
the test strips Provi ded are pushed out of the packages sensor-side first.
In the 266 a&m 403 hitheripsctttheach efdhespiysiemy provifontyBadeda staging fegt strips | f
punches t hL ough ainfaﬁiisblafe_ewafﬂeggld tﬁ&Q@r%em%iiﬁtyh?dbe&fngttﬁb?ﬁﬁqrﬁth)Sﬁ lﬁﬁmciumf amenabl e
to use with test strips including integral .(forward-faci ance. features
as are the st orag%acg aloﬂ@’f %’StS?lgPﬁgn%gﬁgg S?W@ﬁ‘ﬁl‘%ﬁ.*ﬁ?@éﬁ% UIBIMUMAL ¢y
Docket No. LI FE- OBfminktedoinire Enoovh ao pell. dbir@nove thettdveel ycitso i uske ads opedhen t he
©266 and "800 pat ent s Y‘Qi‘?e“' dttgestrlg%i[tdsel icate mcroneedl e features. [0010]
Further, while th€ aa‘% SACH T FH& '3 patent coul d possi bly be adapted for
use with a tdeaoskl enmerdimply salingtest gripklementaio feibies sdvamkbdrawiwaksuS@bng tetie pl anar
storage orientati : - St I ereln. i s
efficient and r eqﬁ%?%gs l}églﬁp 21{7(1 l!}rr%\ﬁ/aetfg’rs&%%ﬁg% a%ﬁggﬁe iﬁ‘lﬁlﬁ(}]ll hrgil r%g}nte %g@stg lgst
strips held in cotpdeaedr medthrs yhejajymigpen lapinate cafien edusing eroplems ayriew piteant i on
offer amore el eoaRteiBRONARE Nithllo o BRGOAL HMike FRAUGH £ 40d gl Of (he
storage devices or neter/lancing devices that may be used wth the sane
[0011] Anot her aspeegtiesbelerpents aprnseaded in hjreit sosisineswigompltiple comRertEeytdt  anot her

consideration in hgrnﬂéah&gwas%%c@gmg Rsues dre atdided! Bekterft} EHaReddeshOnsdl . PCT
publication WD 01/23885 provides for a test strip dispensing systemwth an

] . g .

integral waste di ¥dester byaevidieg collspbharvars br gppsingite Y SUPSIIANE made for
i solating used tepdcRigidOld dOMSt therefRieAdss 1Rd B st froi€dl Lghueiadd ol dfik from
unused nenbers. Furthernore, inpdi Xx:ir%ugglgét e(f;t :gt r%ngsé&otgti opi][s ar g_?not
i sol at ed. ConsequBifta5s SeBPFEEe S 37 e meo gt FPHR % qr R BeiFE of
others, thereby i gnfip dgtfgungesmiosihy fBil Cdvednt ani nat es whi ch can have a
?Slsgteg': : ngy%&ﬁft on ﬁeﬁlseg ofst ersé glstgr%sa g%g%naggqus%%t te%? gri;?s?r?cqllld?ngsigtgérlall 'y,

(forward-facing) lance features as are the storage containers of the present invention.
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.[00123 The present invention offers further inprovenent in test strip
handl i ng and use. Each aspect of the invention addresses certain concerns,
thus providing a systembetter able to neet the public's needs SUMVARY OF
THE | NVENTI ON [ 0013 J Each variation of the invention includes a test strip
container adapted to individually receive a plurality of test strips in a
seal ed fashion. The type of seal used affords the abffy DpckeyNexJBEO3¢ est
strips for use one at a tinme. Preferred seals for such purpose include foi

(such as an al um 'T“HJ%&% k é)e%ﬁ@ftt@sg?&gs FosdrBLAL AR 56(1' dnfl tﬂ)btpgt@tﬂs %v&ﬁ{l uding a

single port to be nove m one Strip receptac Ion he next.
[ 0014] The test stlesirpy debicaspmumenesdledeauresf er abl y confl gured to receive and

protect a Iaqe@loﬁmnberpuhn&lmfe%a?groicﬁﬁﬁ}w %ﬁp{t%w@p&smy ega &4 ppeed| e

Thi s adaptation or configuration typically includes an inset rtlon to
house the needl e a¥edvitir® testelersant hattintegralytiprdudesigncedeapirgs, the elmlarﬁtgrag@ar [ 0015]

The i nventive conbalfibn gfik: hSQohBRbNAPHA RSP RESRAIALA bk, can De

cl osed-of f for safe storage of spent test strips apart fromunused nenbers.
Since protecting GyBYexraosement of memhesy (Mciuding e tepisiring held isgevered wells) Bm
exposure is not cCilel iAGRdcis ol“—!ﬁ@g@%ﬁtﬁvenﬂeﬁt&ﬁéraQ@&'ﬁﬁEanBﬂyprdal:tFﬁrﬂQ&S any sort of

cap or closure nmechani sm nma K inthis regard. In preferred
variations of theSPnqomitan Eﬁﬂum?fb‘\%\’ﬁé?“ ofhrpes dgviessof i‘i‘éF‘i/lé%ﬂ'no@éﬁP%lﬂﬁéPmibody is
enpl oyed the wast ge iR€@RhA6kfnd S situated across fromor on the opposite
side from V\/nerellgnused t est str%)]tpliﬁ_t are accessed. Vario s o tional safety

features may BELyr ovi theraspesh pfeie Ares Rt WVEFOP iFeEetied fow B¥ e [0016] In
use, the contai necorpidetinal handlingiter Stamese West hri@dlmtsaerﬁd:'apmih&gxodm ceto

sel ect and/or retr test. strip.. A user na ermttent 05|t|on t he
contai ner to facil ,/?igt%g\pg’u'gﬁ fﬁrcattfségmBFhS?e&ﬁﬂg styﬁ%mévd PR 1S a?wﬁst%d‘?

met er/ | anci ng devis&eod. rHeweyeroasppardnhgropsies s miade favsﬂhurrgmsedrtedtenqlmomshe

subj ect devi ces, LelfnfB 9% Satii5 LS Sl ARELUGE BlGaSHDL e

devi ces and/ or systens rac Icin su | EF
DESCRI PTI ON OF THESWN@SS {re)@ms]olaﬁécﬁor@ﬁqumtb' ¢X<pbdum/qfnge qurfgmrrwlts mn

ch agr ammat1 cal Ly EhloUstEARER, AR h Sl RGBS Mt ME A MaE LA L OD O

the invention fro owh I n igures iIs contenp Fi gure
1 is a perspecti véelvfpréwseﬁecaomeﬁéﬁteeeq%eawwowéﬁmdna%dép qt@élty sqqucbveé)s may be

used in connegyiRn W tThe\padsdr@ink Qs Serd ARR IBRERMehRY BRI handi@P 2R Fi gures
2A and 2B are perspective views of variations of the inventive
use. Each aspect of the invention addresses certain concermns, 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
individually receive a plurality of test strips in a sealed fashion. The type of seal used
affords the ability to expose test strips for use one at a time. Preferred seals for such
purpose include foil (such as an aluminum foil laminate) 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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. cont ai ner. [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 howit is placed in the sanme. [0021]
Fi gures 4A-4C are perspective views of a variation of the inventive

contai ner incorporating a waste receptacle. DETAILED DESCRI PTI ON OF THE

| NVENTI ON [ 0022] In describing the invention in greaf DdeketiNp. LIREAB6
provided in the Sunmary above, colorinmetric and el ectrochem cal test strips
sensors are first j I - [ ele nd the use
of exenplary conb?nggﬁzéﬂna? grsctlgsgljternl% %ﬁ%@éﬁg%gﬁ{@ g%egilnrhﬁgméée%/%ﬁbgﬁ @%fefr ﬁ‘g pr esent
invention. After YanpionpeiCkginvantioh, Howeyes shena cfliodticl exgtapier bddg isiemplayed on
containers are d I j t.al, Jiodhi.faad ' -

i ncor porating coen%g%gﬁftgc%%d? %esgﬁzlrt.egsdé%% f:r&fnr\lloerﬁnitt%noﬂjlarlS g@%@fﬁ@#%gﬁe urfu(g%dZB]

Bef ore the presentstisipeie pesesseds Veaausoptydl safstyfeatsresgatydielproviisdiver, it is to
be understood thaiy hdlish WiVENM L velestaPt i mMted to particular variations
set forth and may, of course, vary Various changes nmay be made to the

i nventi on ded®fbed akyuedhs spatamat mefpmbly hueregs suthrumetaylanfing dayice dessleet i ng
fromthe true spifdfor REtve £ RABIDI ARG thdySrdBdttelily podiiby the BMikiRd tJNO. LI FE- 086

invention. In addjtion, many nodifications nmay be nmade to adapt a

particul ar sit uat Petatesathariion or loag s saitding itohe paler/lapcingleyee Ja anpiatiees s
acts) or step(s), tht pretREinBRli@CIEIVERE Tk subfdet ddvicesOtheid SRMBISV uthddkitemant
invention Al such difications are intended to be within the scope of the
clai ms nmade her ei Bt otL‘e Sé’%ﬁﬁﬂle‘@?esa%‘g?frsysbet“fs P U5¢ nPRASticiRehe fubler el heni cal
and photonetric sensor type teBRESDESCRBIIOSONTHE DrRaveywded to be |imting;

t hose skilled.ip, the t, il | reciate that th ubj ect devices, systens
and met hods i?déghsef uI%ra?H (\{%Aﬁl? fﬂ@’g‘g‘iﬁ %ﬁ?m%rf'm@f‘thcgﬁy @H%ﬁ&%ﬁpe‘iﬁm *heni cal
characteri stics ofreghtohegtiaalVagative béthe esentien fom that hodn acthgfigwdsiion ti ne,

bl ood chol est er ol Cc)I %%{ﬁlatedetc [ 0024] Methods recited herein may be carried
out in any order of the Tecited events which is | ogi cal | y possible, as well
as the recitdeP18t der diguee/leint gersgective Newrpd p cepropdnentize metersangd ¢esofripagimmgs | s
provided, 11 1S UBARLAHQGhlIR iR Vaods/dr B YRMIEALYS,  bet ween the upper
and lower Iimt of that range and any other stated or intervening value in
that stated d¥H8k is @wm%ﬁggs@%ﬁ e PerERec g &riepva 9 BYRptiNs oftheigyentiye | s

cont enpl at ed t hat .apwePpPti onal feature of the inventive variations

descri bed may be set forth and cl ai ned i ndependently, or in cgonbination

with any one [¥%pre d&feufarsss f BHERGFIEE VROl A Ststien Hareseracls pRses ot K81 exi sti ng
subj ect matter negdntaREhcRed &idapited B-FIG RBRbiERE WS testRRip &t Gitingldweinis
applications and ﬂa%gwage%mites incorporated by reference herein inits
entirety except iPeGFEMS¥he subject matter may conflict with that of the
present invenoazan (i n Pidures BAcSRe pdagbctivs viplwesfanaridien ef the mhailtive @meinat | ) . The
referenced itens are (g)rtoviacéveq se(gl glc)é for their disclosure prior to the
filing date of the“pPPEs®R? "Appli@ati®n. Nothing herein is to be construed
as an adm ssion that the presRIALENDESHRIPOIONIOS THEOINVENTION | ed t 0 ant edat e such
mat eri al by vj e of i | Nt - : rene i lar item
"l udos ¢ he TN22L? i | {REEoile ME Rl Rl in el R ktns iy

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 invention 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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. sanme itens present. Mre specifically, as used herein and in the appended
clainms, the singular forns "a," "and," "said" and "the" include plural
referents unless the context clearly dictates otherwise. It is further
noted that the clainms nay be drafted to exclude any optional elenent. As
such, this statenment is intended to serve as antecedent basis for use of
such exclusive terminology as "solely,” "only" and t/ﬁé’- Ppeket Noy LEFhd&éct i on
with-the recitation of claimelenents, or use of a "negative" limtation.
Finally, it is noth\%qu&nh% aolﬂﬂ oﬁ%ﬁmﬂﬁfoﬂﬂﬁ@ﬂmf?}rﬂﬁf B@'n?a%e %eid%tq at‘t’iulart echni cal
and scientific terns used herein have e sarfe nmeani ng as connDnIy

under st ood by oneitetiopmerteiigh gonagepition qfnagtpreprgpess, P@C%ﬁmﬁﬁ) qristep@), tortbent i on
el ongs. LFS-233 oy cbifely Bk alscdi@ of b FBechABvlib0 I RENGORRONGIREY | ¢ Sensor
Vari ations [0027] tn testers including colorinmetric or photonetric (herein
used i nt er changeappided Eﬂltfs”\éﬁg’dt*eSCQR‘Fé’fg‘ﬁﬁ@mPS@‘}S‘PBVF‘HeHOflfiiafaltle [des4EPtod matri x

and/ or a nenbr aneofftterusé at‘eebtyacﬁameat SR RRNd séhs5raRReaRt steRTPR ididn@8H thSet
within the matrix or r raneg set upon a support structure. \Were a

menbr ane as wel | té?éma“%athP-‘ieﬁkl led ‘Brﬂtﬁ\?ﬂd‘é]&iappf%@ et the piechisvicey &Y |y be

pl aced opposite Qﬁldhféﬂho&dt@élﬂ&éﬁll1&&HeU1€da@E@r1eHﬂQ@&ieh1ﬂlyﬁBdléﬂ%hetﬁqcﬁlenbr ane
advant ageousl y |n | udes %‘502 E)res or  pores t;?&rogsarrpl e acce [0028] In

some enbodi ment s, MEARETSE i SHRsiaces efe fersighfndins: ﬁlﬁéda reagent
conposi tion inpr ecgﬂtait&dlléd&ereel n while a matrix nmay or may not contain
reagent conp ion n,the tr| X ef er provi de osition area
for the vari g‘f??” %ﬁt?fls rte‘f‘tif raﬂgta F B oﬁéné‘ﬂ’rysctrg"rh(’?ﬁ‘ééeé&%beéﬁlﬁ nfra, as
wel | as for the |wigéitis mgsdtyhjos@l@as wétrasmgeumed:oqdemm@msmedmnmﬂe lhetehe

si gnal producing syste in es a

| ocation for the er?eo acl)lhesbsf r(%vtl‘f}ed ltlsﬁfdeg sg%tevgrquerven"tg ‘E‘L“S uege(‘:in by the

i ndi cator of the té¢ gpal mpﬂMUMQf tba,tsanemnd[aﬁf)ﬁtgtr smteldenimteawemgwdm lded rray
conpri se a nmenbrapg st%@@tan@@ﬁ@'eﬁ'oln? @itSnd kil | AW, REORFLhbERA
sufficiently porous , prov ﬁes su f| clent voi ace) tor c em cal
reactions of a m@ﬁaptloﬁﬁlcfehﬂéﬁ ﬁ@hﬂslywtém‘ta@attoakéesmbaé@ay eiehfoftyandt he menbr ane
pore structure V‘Dél'ilﬂed‘l%ep%ﬁ!ﬁ&&r br if EStH Q0w RL My ohé O30 of €U aC€ Of the
menbrane being interrogated (i'. e., the color I'ntensity of which is a

subj ect of the nedssab in.correl ated to anal yte concentration). Any matrix

provi ded nay [@psyay naf ettaw@ sRE)6@ Mafkd HeRion8d REERE & YouBlicBGUrS HatentS, phltentM t h
| arger pores near 0 Lon and snaller Eores at

t npl.e .applicatio
the detection regtpat;ﬁaﬂtrtﬁeegtaﬂf@ﬁ%fs iagopopsiedhy Ff&tf%aerﬁema%remce@
fabricated vary, inf¢ddée pdiegimatS: miy @nMiod Withthitonge pmﬂnylavandas@n ®ath ul ose
or absorbent pape

functional i zed toraf)er‘gtf?'dé’ref%’? Leé%@ﬁ’lmﬁﬁfev%b ﬁ%eﬁe%ﬁeg%eﬁétﬁ‘?s éf gé?gﬁaﬁ‘gsr??e?%f b'? he

various nenbers ofor thhiedisilgnIpriprto the dilingidasy/sfttienresknt applic@she Notdgdemint hi n
menbrane material 1 []T?]M f e to
wet a sufficient Ilflt i OES?rgérdgaa {]%ﬂﬂaﬁ@ «t{%?e% lw %llsrrtlgtaeﬂ 1%e§ 0%{%‘J@Bcal
measur enent . [Oomphﬂetgaﬂimwgumfpnalbh@nhﬂtrlces a nunber of dlfferent
types have begpetevel Mah 18y ReLBEL LoD %S,
whi ch matrices rrgy ?‘Pﬁgnl&ﬁg?g‘?‘%&o? 3:19(#?2%@@45% %ﬁsﬁonshggcg%ﬁﬁ Eisl ke,
wher e represent at ﬁame ltht Presseis Morespetiically @s used berpipend in therappenglest claimep ds
described in U S BrmdNaS “andh: ‘%Q@’ é’n@@the"lmaﬁ&;ﬁ@ét refére%@ﬁmlé%@xe cént@é9 394;
5, 304, 468; 530663 5,418, 142; 5,426, 03 170; 5,

5,563, 042; 5, 620, 868y d5taps gihgmde. & lsafvsheaeczfed @at‘imlaeeamasbemefwé%&xclude

3,843, 691; LFS- 233y op¥nhiyelenldfC K@tsumotmslsiaﬁﬁfeﬁtaﬁmﬁn&ﬁ% :as ﬁtt&@@engl?a@ls and
5,972,294; the digsclosures of which gr e herg@:1 ncor po ﬁg}f reference

[0032] However cofif P5EF Bgh e’E?Wé“’%P“WB?%ng?én?? ¥a 4y °IBf Eftt,‘io?lg system
o; t heI bi ose\rll\;or hpig@@laﬁeeualoﬂletmﬁlatahem@roe%w@tamagzttﬁepmﬂl&moxt OFr:ﬁzﬂll@, ipk esen](c:e

of anal yte, iC et ect r t n be_ us erive the anpunt o
anal yte present |?Ptdﬁ%a 5&‘8‘ @a‘ﬁw& ﬂ?rﬁ‘“tﬂéecgﬁ‘ﬁ?léﬁ Sqeg g“‘t‘a CREPUFE  the one
or nore nenbers Ofierdiligavs thgRathe Péanilg ad ddehntmBliamRrac®! tyroaé ef @tihaty sidls mahat ed
with (e.g., covalently. non ova ntly attached to) at |east a portion of
(i e. , the det ecT‘TtSﬁ‘X'l‘cgét?‘%‘H)’e :'ﬂﬁsrlx or menbrane, and in many

enbodi nents to substantially aII of the sane. [0033] The signal producing
system may cqQRQ3¢ an anal yte oxi dation signal producing system By analyte
oxi dation signal producing system it is neant that m generating the

detect abl e signal fromwhich the analyte concentration mthe sanple is
derived, the analyte is oxidized by a suitable enzyne to produce an

oxi dized formof the analyte and a correspondi ng or proportional anount of
hydr ogen peroxi de. The hydrogen peroxide is then enployed, in turn, to
gener ate the det ect abl e pr oduct from one or nore. |nd| cat or corrpounds wher e

Y I T T 1 o ey



. [0034] Hydrogen peroxi de based signal producing systens include an enzyne

t hat oxi di zes the anal yte and produces a correspondi ng anount of hydrogen
per oxi de, where by correspondi ng amount is neant that the anmount of

hydr ogen peroxide that is produced is proportional to the anmobunt of anal yte
present in the sanple. The specific nature of this first enzyne necessarily
depends on the nature of the anal yte bei ng assayed b@ﬁ’P@dﬁéﬁéﬂéfE9&hn

oxi dase or dehydrogenase. As such, the first enzyne may be' gl ucose oxi dase
(where the analyt@méﬁméﬂymgﬁﬁﬁum@&mg}v&gﬁgmdehydrogenase ei ther using NAD
or PQQ as cof actor; cholesterol oxidase (where the analyte is chol esterol),
al cohol oxi d¥927]( wher & tesias aptading wlqrelicos Ripmetiigdergin asediveraaagqabibr e t he

anal yte is | act atigisemdf teRfind ik k@vikdrat %tQ'n?a’r&gmg&zayrﬁﬁ%rmrfoﬂi%wmgtah these
and other analytes of interest are known to those skilled in the art and

may al so be enpl of@dle a2 epaSRICOFPSTIOR (HWEHE e M08 Mpmblage) s#tapeegent t est

strip is designedupg sidi@urdewast haﬁmeifanaisum%@aﬁfaﬁ& réﬁae'dotﬁe mbratd I St
enzyne is glucose oxidase The gl ucose oxi dase may LFS-233 7 Atty. Docket

No. LI FE-086 be oBU&RHEANY br Blaell apposis A dhtisaprortsibustureunoa thy makinaA ur al | y
occurring sourcexﬁuﬂhmﬁsdﬁﬁ@g%gﬂ§hwmdﬁmgﬂmnﬁbrﬁﬁ@u&hhhMQanﬁ reconb|r|antly
produced) . [8%?%] TheIsec%nd er. %ge gf suchma e%%nal odu0|ng stemis an
enzyne t hat | yzes TRECEBA So e SFnSQ FAmBTse membring contpig Bhinds
into a detectablampmmdmmhmpmgmheﬂpﬂﬁsﬂﬂmemmmmhydnﬁgapn@&bmmhdegmmhere t he
amount of detectable od reac

proportional to tﬁ?glpgspr;tf)on o [ftthﬁma @re?er%qr% Y%eé Q(“%P%arﬁ?ééglﬁf'mo’fﬁl s
_sec?)ng enrz1yme i s rgyamersaf the sanq;)@ro?osmsﬂemvde@nbedszqﬁd abivell qxe‘o?rbt;e mgels

i ncl ude: horsera 0 r.oxi das reconfi nant
produced per oxi dgdsbg&g[?%& gﬁ}o&%é?%c r&%ﬁpré&xﬁ%\?lﬂ}? Slgg‘% ?ddu%%% Premaetit v%/ty and
the like. See, e. lgdlcator, aSGJrell m@romglocmmfymmtépte@hmnfm l»ﬁbmbﬁorms (1990),
299- 302. [0036] Qhﬁ yol' are preferably
ones that are elther g%r#ﬁ ggg%ﬁ%ggggH%%Pﬁ%mRL3§$%g€n peroxide in the
presence of {¥&lper oxﬁda@é’f%“spf?rv@éﬁj@éy ‘a’ﬁlprlh%ﬁ@%m‘mned@ﬂée&hltmtﬁ agugewribil | i ght

In a predeterni neghyay n?e@%dhs §1§f"ft£ﬂénl§)b@r%€sr(ﬂp|;}foxtlclib@sdfﬂ&rﬁ%ﬁ%pa@éﬁ%xabsorbs
strongly at a wavelength different fromt t he sanpl’e or the

testing reagent albeBicpdeastionsafy %}grwhm@ue%aéﬁsmowﬁ ﬁ%a@r Idealdy, thedpeanbras? may be
a colored, faint |p6r&@ﬂu&ﬁ@dvouﬂrnoﬁﬁb®h|r@ﬂﬂ05d deR oW kPGl fatd Wthe@NdnthRMAE €S A

change in color the test s to sa t he
testing reagent &fﬁ‘w'ﬁﬂf"@é@i&%% 5&%%‘@5‘3?@ 8?9%5%‘5’]?%&&“5‘5%‘!@“% a

col ored area bei ngrrbllaeamhﬁﬁiy@boncaitrtaﬁawn)aAny/ﬁhtyix pfbyldai 80 @mhag a6t HayEgores

devel opi ng col or. 037J L.ndi cat or coppounds t he present

i nvention incl ude™ f?‘np%cr’]sétyﬁrn e’ SO elpn?resrh o?n% tgﬁfaglpgetﬁ?g?craé
One- conponent syskegompandsoklied poray @ thetdetectmnirgge®, ar omati ¢ al cohol s, a2| nes,

and benzi di ngsggisuch I i onent
systens include lthose%'l(f’aﬁeh @ﬁ%%h%)é aélgerrpongh{a%mk%cf‘ d Lrqufguffi\?@rg&?ggtl ve
(see e.g., those aff pelysufors, ptﬁymnl@s cPiitlesator m@mmweonndsmd@swtmethgm or

4-ami noant i pyr i nepARg khEodhheh: &mg&ﬁmedlt& BRd&HP BRblef RHO&valBOmat i C
al cohol , conjugated am ne, conjugated al coh of or aromatic or aliphatic

al dehyde. Exenpl atchmgatof diepanss meapas efthe agnal modnsinagysterh dmg 56T m4s13i none
hydrazone hydr ochh@mheddrdVBidial GRMRiEeshy Wedulte R thBL MY it Rghenzt £ aci d
(DMAB) ; MBTH comnbi ned with 3, 5-di chl or o- 2hydr oxybenzene-sul f oni ¢ aci d
(DCHBS) ; and 3- meViFiendy h@ﬁz’aﬁ Af the Bembiapseo H‘gfem & 2OHOPHE RESHRFRRNL.
benzenesul f opg@ize] NONOREgrdl s(uNﬁfé‘ﬂ%we@Chrﬁﬁhib%f‘Mfﬂ'eﬁnﬁ%BM‘béenrlﬁPé”!&ﬂE@' ene

sulfonic acid a nium (ANS) In certain enbadi nents, e cougrj
MBTHSB- ANS i s pr elPbYsedtvaripysgnalg detecgpn ?Saym‘@kcé‘tm%wi 39 In yet
ot her embodi ment lSmﬂfmdngHlﬁfehd’@E m&h&lﬁmg@ﬁmf fepi@sentamiye rﬁk&ndés Exdlutid’,l blithee @E Ies ent

i nvention, signa uci S af rm or escent tabl e
product (or dete lflglfﬂ%éoﬁl}? efglris‘i?)‘f@c%&f‘tegﬂﬁ%tﬁg%‘géd 5505(’%%& ggtﬁ rescent
background) may b5305®m9hcﬁyﬂ)d46$ﬂgb661253 5 A2 de4asr03besch 16 N1 70Ki5)506,20; Zai t su,
Yosuke Onkura, f r { f I ' Peroxi dase:

rapi d and sensi t:\g\;gé%?’é)lég% &ggg %J?%%e%%%%’%x. g@?fﬁggggigrgg% ase"

Anal ytical Biochem stry (I 980) 109, 109113 Exanpl es of such col ori rretrl C
reagent test Lgsneps suitable for use with the subject invention include

t hose described in U S. Patent Nos. 5,563,042; 5,753,42, 5,789,255, herein
i ncorporated by reference El ectrochem cal Sensor Variations [0039] Instead
of using a colorinetric sensor as descri bed above, test strips used in
connection with the present invention nmay enploy an el ectrochem cal sensor
Typically, an el ectrochem cal sensor conprises at Least a pair of opposing
el ectrodes aI t hough el ectrochem cal t est strl ps WI t h pI anar el ectrodes may

oy ~NN AT I a




. [0041] One conductive layer is preferably fornmed by sputtering a thin |ayer
of gold (Au), the other by sputtering a thin |layer of palladium (Pd).
Alternately, the electrodes may be formed by screen printing a sel ected
conductive pattern, including conductive |eads, with a carbon or netal ink
on the backing surfaces. An additional insulating | ayer nmay be printed on
top of this conductive |ayer which exposes a preci selty. Befkendel LpEE-0%r n of
el ectrodes. However forned, after deposition of conductive |ayers, the

surface may be s%ﬁ%h‘é&@t%y&}éaﬁ@g@ﬂ%ﬂﬂ ﬁ&e J}é{squQQP' I ' C 9«%&{1 mcg or%%el itate

transport of a fluld sdnplé reac Ion zone ere pendi ng
on the voltage seyuefererceapplied to the ceII one el ectrode nay serve as a
cottnter/refgpepce el geliRAS LA dtgl[ee Q 1he. RE.BlE6HLRde of the
el ect rochem ggl i]Icel | . However, where a ?ﬁoes ?se voFt a‘f:]e vvg n?or mis

enpl oyed, each eltechipsgerer produse aéete:wekmmdeﬁm emn@rﬁeewaﬁademmﬂ@mﬂgteel ectrode
once during anal g RREEHE 5@&&95@@@@&9&@&%% the Mfiotin? Fanaly 'pte¥enPRGKLL  NO.

LI FE- 086 [ 0042] Regardl ess reaction zone or electrode configuration, a

reagent coating i%saysAspEple| Q’t‘i{lﬁ%‘?ﬂi"ﬁéﬂﬂt psy B pne oREgpaTRMbs of Basigedl | nt er est

typical ly incl udeyadiciff) ¥R a8 YHeBrabld 8RXciAGL Wit g0 BRARRN or bR ALy - The
redox conponent of the reagent conposition, when present, is nmade up of one

or nore redox agettached 1) grdeastarpprtio offii £.1 W defectipRission)dhrmetEx pf membrage di at or s)

are known in the agtn 808 elnB&hMé}@stofs@fsfahtﬁM?-QlﬂQﬁheﬁhl@naﬂ ne ethosul phate,
phenazi ne rre hosulfat %&"u{) ed| am ne, 1-net hoxéwghenam ne .met hosul f at e,

2, 6- di met hyl % A benz mgsydfeE‘HPﬁrCBmR“S&'aB WY ARsiEREr r ocene
derivat i ves, osmpmﬂubmgy}rstedxy IBy(aﬂermJ: exéfion §1gﬁahpdauutmgep§m:h exemeandithet hhe | i ke.
| n many enbodi ment s ctiy e icular interest is
ferricyani de, and® P‘H?&tmlg teﬁtxbe ﬂ’ﬂ/ﬁ%ﬂ @ﬁ’ﬁ ({f)“"vl PRPEGR §ﬁ%ﬁlﬁﬁlson t he
anal yt e concent r aderiedd, thhmtyta is otidizdueb yrmsaisahleedzynieas prexwraiph e;pdlsedlfomlocbfe
enzynmes for the f_glucose . dase or
denyar ogenase. ( NAS SEYBcE? b a5 EalEs MIRPahi el S} iR HERIE, 3

chol esterol m \Ahdlyérommebﬂdn@'slthmheeHmMﬁegttemoﬂo gewmﬂetee émttaekstpewdaste”ron{ 0043]
Ot her reagents t e ering
agents (e°g . ci P@g 8{)‘1?]&6({5 lgﬁmgtlro??bgdbéuﬂd@ vfﬂ%f‘e the ﬁ)foﬁ.\#\too@ d&&ﬁ&lé p;ﬁ&du‘dpg%n%%lé&
buffers and the Ibmbf)ﬂgndliwtemsset@m omhe(sen@ lstf@arqlﬁtqﬂrfv&ﬁla@pwuefanaw

magnesi um chl ori dgke uﬁHaﬁfsé’fEﬂl@fl&s%u&ﬁﬁQ analyTé bli@Ron NQ&P}Emd&ﬁ{grs%r& presbdt et ,
Zonyl, Aerosol, Geropon | uronic); abilizing agents (e g

. albumin, sucros® thetsvle%reé@gms ﬁfﬁﬁ]ﬁ‘? f%{ectarréaqaaetzeee)hyd{oeemﬁfoxe%aﬁwes of
el ectrochem cal bg @@eﬁgggie&,@bl e for use with the subject invention
i ncl ude thos descrl b e lication Serial
09/ 333, 793; (Y¥P3h7, 30?”“8@?14995}*’%9% “G%W%O%g‘g%&“w} Ba‘i%ym‘ﬂs‘f@‘
di scl osures of V\/mmhzeafhe aledyteind prdﬂuass posedsgabdiny amafnesfHyd®genlpRsdxidsf r i p
System and Use (0045 ment i oned est strips housed in.the
cont ai ner as dechy]iletSJelH' PUFPREInESZOR S rgeaﬁ?th?[gl}efg}oﬁml?g@ﬁl? ngﬁ?gﬁ%%%ds
| anci ng and meterprd@medzeproﬁdr(&nﬁlmlthmmomnefmbftemlemita:retbe f(GThe’spe@Bd strip
2, including a skin:pi&rekng. ol eng aﬂinx{ds %%% omggmt&e%f{ﬁggn%{}ﬁ%em he test

Vi ew 0 a

strip includes a Brosensor nzydtéf pat h of
t he needl e 4 Pref @saukd byt IStghreraélemsomdassoxtﬁehxdhmewe tAsdechcthp Eederabwemy

Referring to FIG %’ %ltlgo% oﬁ&aﬁé (thgxg\tﬂe%ﬁalﬁt ﬂaglﬁcgse lof @Eco@@?&h§dr§%a§@ eﬁt?e?ond end

10, wherein the s pl ercing I"anci de”or “need I's associ at ed
with first end 8 wsing NAD preRQQ aqqqectge@wteeﬁamiee (whegeghd &@meeﬂcmbﬁteﬁoﬁsertl on

into meter 6 Furt Q&J‘hol%Q[H%er(Hﬁéré ﬁl@@ﬂalﬂéalg @fc!)lﬁ)l)ofactQtQBth%% é Widte theeﬁltaly%tlg ip 2 may
be as described in U S Patent Application . 81l entit

lactate) and the like Other oxidizing enzymes for use w1th 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

LFS-233 7



LFS-233 10 Attty Docket No. LIFE-086 "DEVI CE FOR ANALYTE CONCENTRATI ON
DETERM NATI ON AND METHOD OF USI NG THE SAME"; Application Nos 10/ 143,399 and
10/ 143, 442, each entitled, "PHYSI OLOG CAL SAMPLE CC]_LECTI ON DEVI CES AND
METHODS FOR USI NG THE SAME". [0047] Regarding neter 6, it preferably has an
ergonom cal | y-desi gned housi ng 12 havi ng di nensi ons h allowit to be
confortably held and mani pul ated with one hand. I—|ous2(\'/%g(r‘j ‘é‘%l?/ Mede of a
netal, plastic or other suitable nmaterial, preferably one that is Light

wei ght but suffi cheubtdned Bumahky @nveﬁmtsdu@&eelg @@Jﬁﬂg&&hﬁ&&h@ﬂ&@ﬂﬁl ng
provi des an apert ipﬁrgg(ﬁlﬁthro |ch test str evice 2 is advanced from

a retracted posit FHSFF Ol ‘E“Pb‘e%“bé@?{l edrcpldsi ti on wherein at

| east a porti@sspf theht egbndshssine of ieh @ iged b@hhaGedtentisax bepals that di st ance
outside aperture 16 00ﬁ8l Di stal_ portion 14 further defines a\icharrber in
which test strip gehocqngersiondioged e Rl coreeunds o deletailyi ng

mechani sm 18. Tesprodict infthed@aserice othytimyeneroxiis avtethd MicantBEt&éctdbldlfodu€yTOVI NY
di stal housing port.i.on 12 an sertl st strl devi ce 2
into test strip r%%téi P %uée%tﬁ]i aéé{’rcr’\nf TORRFHO %ﬁ ?%?‘Sr/‘ gfhégrf)geéltplg’io Bevice 2
may be inserted ithbtos predestr Tﬁlsandndmﬁnmedemmﬂpamwhdam svheré Suisabla aperture
14. [0049] Pref er}?el?l c{a]seglmck g: hox%gr% {}ngePO%dtage 4 IS ;[o;ﬂ nSpg'go%lrl]JEnax?

sem -transpar ent Vi sual PR proper engggemant
bet ween test stripodiswd m@ammid sx@d@twannlgg-'dra@ag m80'pdatm actigitycamd chedike.ng t he

anal yte concentr ag‘%]o%??s(gyp @g;\gﬁa!yn@asc}h&c%%?ﬁ?ﬁu tﬁﬁt site and to

visually confirmt lihg o p 2wt urlngthe assay
(especi al | 'y i[803€] ect r dudicatos eemapjoref qrgommun@rm@é@retpcf:femilbéxc@emth@traee sithere)

vhen, test SUri P, RHhaf Ak SpRERREHL My et FoW IR pFEGEL o G TRARATS o 18,

the biosensor with test strip device 2 operatively engages wth e neter's
testing corrponentEfoﬁlﬁe%@d@ﬁ%‘é]y?ﬁhmé!b%‘tsrltsbﬁéﬁP@é?terF’é@ W§Yq1qn5ﬁ1é%®d| nent s,

the el ectrodes of plheblitRSENSRIr dAPPDEGbEI svrehg{y ara%gaedgthtdﬁffér&@frmttm atS
el ectronics; with colorinmetric test strip enbodinents, the matrix or

menbr ane ar ea hath‘@h'&eé‘}%‘F ﬂlﬁ’rt%?%ﬁ:‘ie?ﬁjm'ﬂl?%iﬂ?rﬁf?@ E’é?‘ﬁ‘ﬂqlﬁélf‘ifmaﬂf f§ned with
the nmeter's opti cmhlca@m@rtﬁratcsmrezrhanmm&owre@ omo&ﬁltesrscﬁﬂmcpmdest tlibpéxlld‘eﬁ&es a

conponentry, upon sensin n |on one
oot vel y. o v ribneen o B sk A B T RbBRg 2Bt b e Beismeert v ui g
supplies an i nput ca&mgmate theopréshuite beglticosd in ia paniyl Ot inredaind beig bleached @n out put

signal therefrom % Syl € 101_,egsnt at e?o ?J c%{]@ sanple fluid characteristic
bei ng nmeasur ed. a’r%urﬁ eren pp(’)"Sl I'oned about aperture 16 is a

pressure ri ngiOIBGl t he Inthcsatoalcorspmﬁchctl@t ot uw_ful ohthé mrespiphvestiibntioclidedotbnsrs and
encircles the pi e&%‘t&Q cgﬂn o%eﬁ@”cﬁrpﬁlg }q? ub%%ﬂtgﬁ Id:§c vf?bngr& systeﬁ‘gstu}f:ludeCKEt No.

LI FE-086 during a testing proced ure e conpressi pressure exerted on the
skin by pressure fpmgticrmifes.ardmatig plecholshagines epdensidinesofucihasdsirametiyds from t he

surroundi ng ti ssugegiafle it M@m@wcogipo@fip@stéﬁlym@luam&eimiwtﬁdneI p device 2
[0051 Distal housing portion 14 referably i1tself i n novable entgagerrent
with component is MBTH, anMB derivative (see e.g., those disclosed in U.S. Paten

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 hydrazone 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 benzenesulfonate monosodium (MBTHSB) combined with 8-
anilino-1 naphthalene sulfonic acid ammonium (ANS) In certain embodiments, the
dye couple MBTHSB-ANS is preferred.

LFS-233 8



. meter 6 wherein distal housing portion 14 is slightly translatable or
depressible along a longitudinal axis of the neter. Between distal housing
portion 14 and the a proximal portion of housing 12, is a pressure sensor
22 which senses and gauges the ampunt of pressure exerted on distal housing
portion 14 when conpressing pressure ring 20 against the skin. Pressure
sensor 22 is preferably an electrical type sensor whK&hDewkgt e LEFE-0%e ki nd
comonly known in the field of electronics. Pressure sensor indicators 24,
in el ectricajgoggmi UUGAS aﬁler‘éan&uHén?sso?%lgmﬁéﬂéﬁﬁ ?s%hat% bRy idfd to
indicate the | evel of pressure being applied gls tal ou5|n% portion 14
so that the user RigE§ntAHPRion, signal PARdyeLIRg syétemﬁ)ﬂletsfgtarr ellunsesergt dgtgstablsgrodpgt
necessary, in ordgy deEe@ta@Qi%ny ﬂﬁ&es@&& butethndal &5 S ﬁ:‘uore{s&gﬁ%l‘kglr&maﬁﬂyy be

enbodi nents, neter has a display 26, such as an LCD di spl ay,

di spl ayi ng dat a, %ﬂ%ﬁ“bém*ﬁbﬁ@”ﬂﬁ%ﬁﬁ@ﬂ%ﬁ@“ﬁﬁamﬁéé?”W@éﬁ*F@, d|t|onaIIy,

meter 6 has vari Cﬂb‘érdéétmefuﬁitt%teﬁﬂﬁH@HExj'admﬁPef'd?ddaﬁenﬁﬁfdtahd‘&nﬂﬁxteaassta?f&rhe meter's
processing conponents and for controlling the piercing act of test strip

device 2 For exaryA@gennsipside oud theP %@%HE%OAW€WW§6¥N?%§¥“%@?$%1@%@?%e 2 to a
| gade;j ]E)osi Iti on wis hE}éhrrI]Slﬁsgfsu&l ﬂmﬂtrﬁehﬁl’réﬂgyntl%’sﬁﬂtxﬂﬁ@u@bl%@d’rh@@m@&@am sm (not
shown) for later, on-demand. extensi on q on of test stri evic
fromaperture 16 SB?”%@HF’&'QQ?%E‘%@??&H“@ d‘{‘/\ﬁegni)ﬁf”gt\lﬁf 598%:%%375%?% on 14 is
properly positi oneasonss, hireinsdcoporasdbprejract i on of test strip device 2
causes ntcroneedhﬁ 4 Honﬁgféant@negusly pierce the skin for accessing the
body fluid therei when depressed, input signals to the
nmeter's procé¥s?ng cohwmmbﬁmsngmdﬂ@ammngwMMBﬁWewnmﬂemmwa&uBmmemkdUD be made
is for testing/ing [ - f h t results
froma nenory m%ng{ev@\ﬁkhﬁ&tgﬁ%&%?rg?&%ﬁe aég{np %Igéé F%flpsgé%?br ation

pur poses, respectTyweblly, af d@58ihemtsaleenser m;vﬂmmlh%tamOégmomgmleqﬂroms recei ve
and retain a repla@tﬁ&%t;'e@ct&%ﬁ&rma@gﬁ sﬁfgptvﬁhplattg offt Bhétrxety'btxsefa nthbgm%dpl sot
test strip devices fter using a test strip device, y e

eject the used t&BYn¥%ip fromthe meter or store thentfor di sposal at a
later time Sywhoja conmwoe%dsag -efebikdte %E aﬁpsttt@erﬂ;ﬁ@ﬁ&%@reysth@@&ttdc&%fof test
strips, thereby mnimzin he | i kel i hood of E&g to the strip and

i nadvert ent |njuﬁ?mFﬁmﬁﬁ@mééFpéﬁtf”?ﬁmwﬁgﬁﬁﬁﬁémd QiR spRIarehndl i ng of
tEe tgst sg rips I\ﬂlﬁ&l mmlﬂﬁtlﬁ&?stﬁrﬁ&dé ﬁﬁ[lhdlﬁﬁnrgomﬁ pmmd :@gﬂsvmg@tgﬁm%@mmA Il er

t her eby reducing t nt of mate s require - tty.

Docket No. L FE b8! BROVIE el R GEPorsachiaae o okl oot e dPede | n U s
Pat ent AppllcatlaﬁuSerial No. 10/ 142, 443 , entitled "M ninal Procedure

Anal T |
AT eance B ST ohi bG8, Q0e b SRR torhE S hnd SRl bR 2T

aspects of the fudo), |th§rt>&tterb);spoﬁenngaémrslamphaxbh(hum&d) udkematelth thehe subj ect

systens are discl p‘§§ t

copendi ng, common yﬁgﬁ%gﬁ n%%t&?%g%ﬁgn %%%ﬁ&ﬁgnﬁﬁgéﬁ%byﬁéﬁﬂﬁmng

09/ 497, 269, 09/ 73lendR8ye lepds, 7ib aTagomerdnatsd ing 28 ti@dackingfsudepes: slt‘en additionpds e

enbodi ments usi ngn&la@t% Q&Ar'ﬁﬁ& %é Emﬁ‘e?l%ﬁ%opsc}f%%@nd&u%oﬁﬁ %vﬁi%‘gip%@taer or
optical neter wll ng where certaln aspects of the functionality
of such neters smfﬁcéﬁﬁlyé‘ WF‘PEFE‘?@ eficlectirslse Hopevsr fasmed: affier dspapippneof U, S, Pat ent
Nos. 4, 734, 360, %oﬁ&lﬁum erﬂh@éﬁfa@%ﬁa b5 QR 8quddl tredted Aith éﬁy‘?d,ro ilRQBenb 3,
5,418, 142, 5,426, 032, 15, 170 6,120, 5,563,042, 620, 863,

5,753, 429, 5,773, f&@btatesmssw Q@ﬁm%sa%@ inje B rancippFoRsgere Bet\gefe Regsndiss 968, 836

and 5, 972, 294. [O&xﬁﬁavdltagetg&ﬁmaetzt@ptﬁwtuta@teul dwerettwasnﬁmw@ea met hods for
deterntnlng a charact stic of ntration of an

anal yte in a sanpiodnter ﬁ e, i?tﬁ‘eété‘t tfrsé@eff”t#a“%’é‘%nﬁeﬂ ctr?l ermination of a
vari ety of diff er&strochedlcylicell.CHMCRET tvAdre O BGublevdiRE eohragqawme,ﬁhasteimp&)yed)al ytes

i ncl ude gl , | ester ol t
embodi ment 5. & he SHb PRt HRL BBrOgaa ek mons Lhes SriEose

concentration i n @ngystion heguealentsanpl e. Test strip devices 2 used in
connection with the present invention are particularly suited for use in
determ ning the concentration of an analyte in blood or blood fractions,
and nore particularly in whole blood or interstitial fluid. [0056] In using
test strip 2LFeERB®r 6 is actuated so mcoponeedle 4 is inserted into a
target area of skin. Typically, the skin-piercing elenent is inserted into
the skin of a finger or forearmfor about 1 to 60 seconds, usually for
about 1 to 15 seconds and nore usually for about 1 to 5 seconds. Dependi ng
on the type of physiological sanple to be obtained, the subject
skin-piercing element 4 may be penetrated to various skin |ayers, including
the derm s, epldernts and the stratum cor neum but |n many enbodlnentS\MII

e Y T o o F A/ —™=—



. Atty Docket No. LIFE-086 [0058] Once test strip device 2 is properly
received wthin nmechanism 18, it nmay then be spring | oaded or cocked by
means of |ever 28, thereby retracting the test strip device 2 and preparing
it for firing. Meter 6 is then positioned substantially perpendicular to
the targeted skin surface wherein distal housing portion 14, and nore
specifically pressure ring 20, is caused to contact “NFYeDP%'heQ%‘t LERE-P8ar ea.
Some ‘conpressive pressure nmay be nmanual ly applied to the target skin area,
c. e., by pr§ gth glq}':élu o e kin area,
to ensure tha?ﬁgﬂl n- ?{gg%ﬁgébfﬁgb?r%ﬂéongg{%w% e &?%nstél?%é%@gc%mtég?he ski n.
By appl! yi ng such %P@@Q@F‘é’ldegﬂ@@@nﬂ‘é%geméY%@lséémw bipigally|inalusig an mjy!p@)rtl on 14
to press back UPORJRERSRUERe 8RNt Bredial D0 TRE redBEchPbAN HehABREat (i.e |

hi gh normal and | ow) of counter pressure is then neasured and dis Iayed by
optional pressur eCSPATEMN, VA REsseb S made upPEPNSOa BIPIE redoR aseattp dritan ey Ogr essure
appl i ed shoul d gemﬁéraﬁtlreﬂoia@geh@ (zteh%edlﬁt@fsmle T(ndv&ﬂﬂ@l& ah@ﬂi RELERS Rrrddardiddf or m t he
user as to when tQo nuc ittle ure is elng appl i ed. Wen the
i ndi cators show tﬂ}?tlazt‘ﬁéth%'ﬂ’fﬁ’?téd’hff’i“@%%‘ﬂ thosplats, s lrpdiamiye, - meely may t hen
depress the spri ngheh@ineakehokiliate 6- &&ethﬂdﬂ-b@xz&dﬂﬁloﬁ@msmg:hfow ce- rel eased,

recei vi ng/ carryi ng mechani Eem 18 and test strle) (ﬁ(gl ce are caused to
thrust forward th&PER RYe SRS NP PTG CBy & F\‘impie"?%”ﬁgff‘@ﬁ’d from
aperture 16 and pumglatesatdhie ltkarlgeisdenstiodimeats ahe fedHG0jve Ebep@eimet at i on of
ski n-pi erci ng el epent skin_prefer crea eaflwd sanpl e
pooling area (def amcd‘laf)m!tetr%t S %emcéanédeo%“%éheelﬁ(l ‘?]jfhélen meo }??1?‘? nﬂﬂyef’ré’l ng el enent
shown mFI G 3) | ndcwemtg omalsemalstanqmlcwtrhﬂlqmvdn@m ©rbs ntehmrepoﬁénengnpﬁes ea by the
open-space config n skin erC|ng

el emrent 4), and p%sgi%l%?&y&%ggrt?egéﬁ‘?%ﬁQU& 1§§\{E lgrefs%f)%}gc%?e%lﬁcose?(mn p| ercing
el enent. The pool édygagepise (FARIHPQQ b@h@nsultaéhgflemee@rﬂlmaesx ofycholestardie
reaction zone of ﬁ‘lv;r/ll%f%dblo%ﬁHcﬁd@éhoteg%%ﬂagyangﬁér&'ed pat hway by at |east a
capillary force exerte pool ed f ere no enl arged pooling area
i s provided, [#43] npl e Qbgsreagentsyhas manbrairesaatyn e odion prea meludebufigrivger t ai n

situations as wel hoentds (OB HraSdHaR, @irabe hmkid) AR, FHRLphRE, WRSE” ek ahd @d. (0061]
In any case, the transfer of fluid fromthe wound site to the bi osensor may

be further Facil i ts-elvalsyt cations (& grvgalomiphiobfe. gnignesainy phéaridgy gurfactants
circunferential | y(eaf,auifg, MB@)I RifGkd, Sﬂl\i/@l’Zoﬁyltﬂerb%l [REHEn, Thapd, &a@aﬁuﬁ ring
20 or by applyi ngaﬂtz?i sgﬁrce of Ogg ressurelthrou h th channel
t her eby” vacuum ng®¥r&oBEES 248 (4 égPﬂ cfodettrﬁlé@(ﬁ%‘?a& t"e?ﬂf ?ﬁtos e channel .
Fl ui d passi ngoo4af o th@xb:hﬁl&s&ﬁ%ttroﬁ:}&aﬁdal BibseB@ESuitadle 61 usp ith thektibjéche area or
alternately be distributed. b nelso t i stribution
feature. LFS 233 f#° manlude esrﬂf\elomclfquﬁ‘{%algg %&%IO%Erealﬁ er 6 senses
that the reacti ono%mé’%),ro%ﬁ’( 304x0%4f9éé’6? §96@ﬁi’)ﬂ8@ne093/7461.1|15 gk disctdsurehe® sanpl e
of body fluid, thg,npseg. Shﬂ%{p%{eiﬁygﬁréﬁ%' cs are activated to perform
anal ysi s of the extracted sanple I's point, the neter may be renoved
by the patient fr&estfinp Spasemstandbbeon site or kept on the skin surface until

the test resqu, ar e S&%@auwadm% HeSRk Qdps IYRLEn 1Be (BRMirRd &s%egeaﬁedvel y or
addi tional ly i ncl ude neans for automati callj retracting the mcroneedl e

strip fromthe skfuithgbelewinpreterahly ujedan élé?mawdslm?cmgw&ijt%Vl@ﬁeﬂﬁdoﬁyowa ui d
sanple. [00G3] W phsaéh gbiget rochem cal - based anal yte concentration
determ nati on assay, an el ectrochenm cal neasurenent is made usi t he
count er/ r ef erl@f8t and AsptRitRg: @Fle@’ﬁ&%@splef?’ﬁ%de‘l““é%t‘Fsdéqf@?}r‘i“b%‘l“etﬁ‘eﬁg%‘f’errent

that is made may warshpdRMQIBEA FiGsedr (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 1s 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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. the particular nature of the assay and the nmeter with which the

el ectrochem cal test strip is enployed, (e.g , depending on whether the
assay is coulonetric, anperonetric or potentionmetric) Generally, the

el ectrochem cal neasurenent will measure charge (coul onetric), current
(anmperonetric) or potential (potentiometric), usually over a given period
of tinme followi ng sanple introduction into the reactAtonDesketdNo. MEtBfRds f or
maki ng the above descri bed el ect rochem cal neasurenent are further

described in U S.ppjien é”@wn 179; as wel |
as in International Pat engk;%l | catl o%%@ﬁ ﬁ{ib‘dt\@qégkﬁi%m [ 0064J
Fol | owi ng det ect iMRTHODGFUSINEAHECTHYRT; cAilplicitigmbibs @/ RO aud 104148 1H62,r eact i on
zone, the anmount eQ@thﬁ@eda‘rﬁ-iY}StIGL@éﬁ;%%@AMf'Lé BSLE?éﬁgﬁleﬂr)%\t/k%@fﬁg\gﬁm Y series

deternmined by relating the el ectrochem cal signa
of previously obtMFREADEEARIBING THESAMET: d val ues. I n many enbodi ment the

el ectrochem tb@lw Si gnakegEPd%ngﬁ&&%n&géfeﬁlB@/ hm &%ﬂ&%&ﬁlycq%%&g%@sﬁdo%
derivation ste ar e per orned aut omati cal devi ceé esl ned to work
with the test strhiabms dimspsends wvhich allpy itfe beworaﬁeaﬂyxléelti:@ﬁé@nmmateﬂ@ﬁhpw a sanpl e

applied to the teghd HdukiRe mnamrx@aeam&\emepmsaa@h JUE: SRMBIE BrafeRAl,
automatically practjcing these steps, such that user need only gpl y sanpl e

to the reaction ZGFferabinanethits l’rgEta"EF‘&hﬁE“tF‘l‘fﬁ&‘Fnﬂé(ﬁaﬂ}lFeT]Eeo‘H%f@rﬂf"i“ﬁ‘ﬂ?‘ * result

from the device, théhdusihd frevidédas afertiedé ihlou@h whieh tsti@ipdeice ARRPUVAE on S/ N
09/ 333,793 filed June 15 J For a coléwrretrl c, or. Etgotorretri c

anal yte concentr Q%ﬁreﬂécﬁegrpﬁf%‘ﬁ‘t‘%g‘f?ﬁ%tgﬁo anextenfied posifien whersinatieasihi ect t est
strip, nore specigortmalor the tes sﬁlprrﬁaﬁﬁdedlﬁflaaé£a eﬂéndaaﬂeaﬁcesahfsidpapdnﬁrealsl owed to
react with rs of duci.n S stem in.the reaction
zone to prodhc a det B&?f“;?) on 142&‘%5{ AR eéﬁlr %ﬁfsgftfl?/gevbﬁeztl?le anal yte
of interest in arrecamadjwtthlpnmsmrtpl reqeavingtngechdn@mi 181 T ktripdewidet2 rody tenal yt e
present in the LE = ,the amount of
det ect abl e pr oduc& %?dgmé%etes?é%gefnog?%gﬁ{al%Qi)ﬁ nﬁm%@m 4r ucallaﬁg systen)
is then deternm naoseging tasicstript detfice Dintorfest strip paeiviog ma@aﬂnynéslﬁltmwlmtﬂ al
sanple. Wth suchycol0kt SR éﬁ?b&méﬁ&?ﬁﬁ% et bk ec&%@%t&‘ﬁE&&ﬁsrﬁ'i@sted to
performthe above nentioned detection and relation steps e above

descri bed reacti oWertel4ction and relating steps, as well as instruments
for perform p@4djhe SapRferd g/edlgt'dlrﬁoﬂﬁﬂig aal ke tDr séﬁﬁhﬁﬂ%aﬂéﬁ%

4,734, 360; 4, 900, 66; 4,93 9, 394, 5, 468, 5, 30 6232

5, 418, 142; 5, 426,39 thegise favigupty C%f%%ma%ngase%E egpyesn tes spprlepige2 and
5,753,429, 5,773, é&&nngfire&a@pii&lto ccﬁdﬂc&ﬁgﬁ55naly56 hSenhRibn afaP46wélB& 0 5, 968, 836

?219 er5e2(7:<23 Zgjan;arvz%*%%ﬁ%ﬁglﬁéfl‘g |Vﬁﬁ?l¥y|°81%r5pt%’n%ﬁ%ﬁr‘gf g"?&‘é’dé%&m est strips

sui tabl e for use duribfithe bm}s(uipjeﬁﬂty if alaceroic mnsmgnehmbeovﬁdecbsedlﬂammashmeb in US

Pat ent Nos 5, 563, erein.i ncor
reference. Cont al%ernt%tsganq'gévfceétls pr%p %E\Sﬁageggvt@o i At onsaplfﬁlgléfsﬁ FI G 3 shows
a test strip as in¢semduettes oy devige.2 operstivelyengageswitsthe meter’ pestingon 36

carries the biose ﬁl%gneﬁﬁg IIHﬁé"&LJ(}f e@gl'o% e?rﬂ&al %Ft%fy %m% dlg%.b tﬁeeefetctr(?cfef 5fp
preferably inclu s at l'east one | ancet/ne orSkin prercing el enent 4,
typi cal Iy having the piotentopeperatigeluengagerivitiall meterrs eﬂqqéorb@d\ylﬂmolqrmﬁtfec tzst may

i ncorporate vari ay$, {RkiHeRS, thnGR dGidmbRReARQE hAMFU&HmA dedQé@%éyQ@xh jsanpl e
to a given test strip sensor. [0067] Actually, any suitable shape of

ski n-pi ercing el ecmgwtwehy Fhagediet hﬁpnwéwpwal ppmipeenssy Jhemetey %@%ctrgww
devices, as |ong @sicdi Bsmphais, @6&15&1%0 M%ﬁ ﬂ%&bi&tl@@zotﬁ@oﬂ%ﬁﬂ)@ﬁga with mninmal

pain to the pati ent For examnp th pi ercing el enent may have a
substantially fl arFSPS?t“’BlD’a‘ﬁlﬁﬁm 'E%SﬁtF‘P SEI‘fwétzl lbﬁlleddwthﬁ%ﬁﬁaﬁéleg ﬂb‘gtsﬁi?ﬂlﬁe%ﬂ‘q y

cylindrical-1ike,inyeeged tdiﬁ@tegrsmbbio@di\gﬂlaﬁcrretemes ubHiGdal SreRorB Whkhant i al |y
flattened triangle-like confi , _or have any ot her

ur bl ade- shape
sui tabl e shape THEPEgde éﬂ‘?g elél‘%%kﬁ&“ﬁ?‘s“f’%‘é‘“g‘%‘?ﬁ“‘ﬁ?‘erC| ng el ement, or

at |east thegusogion @ﬁrcﬁkfeﬂantpmszpmtmgededbemnuwmls 4 pref3@A g atbltte disedl 0 t he
skin, may be any sujt

ahl ape, ,incl but pot. limted. t
Subst ant al ty r ectdr afich Sapaiy o e ka9 eases BE bbb Vil e
triangular, star, etc. Addltionally, the skin-piercing el enent nay be
t apered or n@ysgghermjse define a point 1gr apex at its distal end. Such a
configuration nmay take the formof an oblique angle at the tip or a pyramd
or triangular shape or the |like. [0068] The di mensions of the skin-piercing
el enent may vary depending on a variety



. of factors such as the type of physiological sanple to be obtained, the
desired penetration depth and the thickness of the skin |layers of the
particul ar patient being tested CGenerally, the skin-piercing elenent is
constructed to provide skin-piercing LFS-233 16 Atty. Docket No. LI FE-086
and fluid extraction functions and, thus, is designed to be sufficiently
robust to withstand insertion into and withdrawal frif Phekes®e hIFEFQ cal |y,
to acconplish these goals, the ratio of the penetration | ength (defined by

the distance bet V‘?ﬁﬁ EQ@m%gﬁo‘%e&fre ERE ksl @E&h@ggﬁkfﬁ@ﬁﬁz@ggyoérkéwg' stal

tip) to dianeter res h dianmeter 1I's neasure
ski n- pi erci ng el eprgR0)faqiygates thpgxipasigr ofbodpfluids ey the pyrroapdng tispuerasd the npr e

usual 'y about 5 tQudfePsrsddd fufi ito 83kt deGRL 4 MES 50 to 1. [0069] The total
| ength of the skin-piercing el enments general Iégranges fromabout 1 to

30, 000 ni cr od®S1sual IBystal heysing peiien lﬂom&raj}b binmoypingncagrneroy e usual |y

from about 1,000 fererds QEMPeiGEINBSsing HoRioR ¢RIk Qﬁhsia?aﬁﬁtopd%fresﬁﬂ@ along
skin-piercing el enents generally ranges from about m crons,

usual 'y about 1007108838 e of Br@etah BefrsrpdiFalhapiisg pepis4 1B R 0 2000

m crons The hei ghgro@imal goktiok RESSsiNd 15 i@larpﬁdsﬁfr&%oﬁhﬁmﬁi Sensedbnd Ragsk tHehe
t hi ckness of the distal, portion %tpm:al {%%0 es fromabout 1 to 1000
mcrons, usual |y PP fREsressert oBg oy 4 PR CRRESFIPE PRSI about

50 to 250 mi cr onsringlveagsiti the sklh. aPedsere saborb s gaeferablg en@écidaypesages from
about 1 to 2000 m I ONns ally about 30 i.crons and nore usually
from about 500 t o™ TEOBHR &%ﬁé‘"ﬁ Cﬂm%ﬂi//%@%ld’a hﬁg‘%@é’ﬂlfﬁl@m&?&eﬁsu& anet er of
the distal tip gesesoalidicatdees, meibctmab@anhmtnmm Wiﬁh(ibrmxms(aMr 2drei S general |y

| ess than about 20 m,cr.on n I about
However, it wll OVIded t‘?%‘?fcg el th%?su e% gf"fp?gétotdﬁga?%ﬂsmg ﬁ%tm'ph out er

di anmeter of the sthatrthqmsarmaymgluélt@rmvntwﬁyresﬁale)belag wpyed, tfwedessagt in ander tray  be
substantial ly con gf% {1 g%suﬁegardl ng the fluid-conveying features noted
t hat be incor ment 4, a channel 42, preferably of
capillary di l ons fajpalyeeTRodiiens dneter f hascciisplag S, (SB‘Fh 2app bER4liselayyfor g

recessed pooling &Elﬁé’yl@rdaé,es%ﬂ &%pﬁﬂpa?ﬂéte?s%n@%é@ﬁ’rbéﬁﬁg Ad%‘rlﬁaﬂal@ ﬁl@t@le§§£d or
space-defining area is used to create a space or volume w thin the pierced

tissue. This spacéaf’%srQP@EOI%@dé?uW@é@I%Wm%\M%‘PHle\HFﬁteéﬁ PEAGEFSING CHPRIPEMS s
caused to pool 'naxﬁi‘fbl‘koﬂ&dl]ﬂfgtﬁecblé?@hcnﬂ:n&f@m&fﬁﬁﬁ &ick 9 memmw&om iportion
of the subject test strip devic t he avail abi | of a greater
vol une of body fI Biecs thPb@StﬁtFBg?"(‘ﬁ& t?/\,f‘tg’ﬁdeg pf’?“bontvﬁgllnqm?ersgrﬂﬁfk@fe% 7 or
shar per than conveat aqima}g m@tlﬁﬂilﬁrﬂ&@dﬂﬁ@n) fbh@lﬁ@bﬂ)ﬁdérﬁﬁiﬂ@it&gloﬁat gectiblief gr eat er
availability of b er c ecth? JLate of

on

esul S
sanpl i ng. [0071] é%g'rpadlewce 'lé%n&%p ‘L’Eﬁl%?relsmhgo% ORI SR §%n the
present inventi onpatigaltdas pmpmilefposmt@nai spbekinkuchgjactioh ef festetripddvitd 3sue havi ng

a VOl ume at ! east cﬁ?es%g E\Lee(ﬁg4 ohgstzﬁi/aﬁé UQ%EICE hlélsgn oqla%gfgr?hetﬁo y{':h%aCtl on

zone of the biosensor space or vo ranges roma to 1, 000
nL, and nore usuakhesginf rBGmfaﬁbmd Howhey dmsgssmmptsatgnalwshmaerlsmrocesqtngy

Docket No. LIFE- Ogtﬁnponents 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 handling of test strips,
thereby minimizing the likelihood of damage to the strip and inadvertent injury to the
patient. Furthermore, because manual handling of the test strips 1s eliminated, the test

strips may be made much smaller thereby reducing the amount of materials required,
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. vol une occupi es a substantial portion of the entire vol une occupied by the
structure of the skin-piercing elenent, and ranges from about 50%to 99%
and nore usually from about 50%to 75% of the entire vol unme occupi ed by the
skin piercing elenment. [0072] Wile not shown, the test step nmay include
secondary fluid transfer pathways set in fluid conmunication with channel
42 to convey sanple outwardly, dispersing the sane a&ttyoBscketido. $EFEM06

enpl oyed in an opposing, attached test strip Li ke channel 42, secondary
pat hways or chan ra ne er apl | lary
force on fluid wi ﬁ%iﬁwg{ﬁwﬁs lﬂ%rrm%a (rgiiedgbssg%tﬁn%ABOh Onste% portion of
t he mcroneedl e, @HdZ,d‘ihvvguttnd Mumklsl Ppchzy@roAm@rtcﬁdest Sarepl’ eﬁled)oxwhet faima t he
reaction zone or LSt <Ey iab?elé?rh i aneter or

wi dt h of a singl ecm?}lur%dlté R%cuor pat %ode@%kpeg%&gsf%%&%ngooo m crons and
wi || usual | y[@®&4labout Aﬂdloottaby ZWIHnswtsmﬁthﬂiﬁmdilmyefmetmhmtabilﬁanmeer may be
constant al ong 'tﬁltﬂtﬁ@%ﬁct%?stéﬁ?syafv c%seldtanPQ&t 0% ?d3r8?9a.§%ias§ -

sub- channel s have cross-sectiona laneters in e range from a it 1to
200 microns and rRSPGNg SQAMPRlY ‘Pmea?odiHPhCB@mt%ﬂg@lqmQ?r‘"@i‘téo‘brp?/ﬁ%?t%t?hey are
not required to cemsgysd, b@«w@n’@myocdmo@s‘ O sk, ﬁﬁh@se%bmaﬁtsq@ﬁﬂae'

[0073] In certain enbodi'ments of the invention, l'ui d pat hway may
further include oRITBEIvEIaY HeHt 3SPeRrophaiqmstar gt @ugzaﬁpteéwébbeieg@tory% For

exanpl e, one or rpHee: Jébt&iﬁ@s@@dtsi df@he@&&at@nmysmn@fe&%amwf&Jsberetitsum;td
pat hway, where suc types of surface

nodi fiers or surf‘arc]ff’%fi%‘{‘"%1 L}:Egrcpégem?ﬁeorsc‘la{}ﬂéé? Ha ﬁ%‘s%ﬁuf‘f%srﬁ“é APFEMESA) |
Triton, Macol, Tet30a368,,5386 k385 418700Y9 426482, G305,17036 520N, 5, §43ars, and

Platonic. In any 0 t i SCI in US.
Appl i cation Nos. ﬁ%ﬁ%&%,Sgggx%?ngﬁl{;‘%ﬂ%fgggﬁgggg%gg’ng@ﬂféqgo%/g%a‘isg applicabl e
to fabricating tes2683886 bl schyepges as descri bed herein- especially those
details regargling need| e roduct i i to.electroch mcI
fost stri p pihtet i on has B S5-BuvahEh pAupLEhA B BB STEEET B, Nos.
09/ 996, 631 enti t | dithe sask, B, @Ncmvmm@msqtsmmlytam S@lﬁplagl‘b,esdtﬁecmethddsed

" SOLUTI ON STRI P Nﬁd%‘!%lﬁi\é' de{eﬁl(ﬂZzﬂx]on BPMM&% of’&]ﬁ?rreﬂtldﬁéﬁgcong&trﬁt?ﬁg‘%ﬂt%x%d on
above, test strips use e present vention a eous I'ncl ude at

| east one f or war depragntayel2pEeyinclvdsiziicese, qhﬁlemplchct@tawoh¢le@é|§@%¢ elnporti ons
46 of containers ﬂ&g%ﬁﬂ%@cﬁﬁbﬂgttie@utﬁé%?m&ﬁ&ﬁ%texﬂp rV/é‘dlB'dQchﬁ'rKeeth @d%EeEd to
receive the sane [0 More specifically, as illustrated mHF G 3, a given
receptacl e 46 w t‘i‘?i‘??“'éat’(‘?éﬁt%ﬂhﬁ%?l"%@l F‘i‘iﬁ’iﬁi&é&‘ stip deviges £ ugnd 1%?%’5%%0%)&““ on 50

to accept and pr Oth@&‘éseﬁil 1hveRnRes RriftulaPhQbORF uRlin &&éﬂﬂ&n}@ﬁédo@d’éﬁtr&%n are
preferably provi ded 18 Docket No.

acen ocket 50 to LFS-233
LI FE- 086 support ¥ é%a]llytes‘tlibioﬁcslﬁrtbk?"figm?té)(?% a’odrm%’ﬁéiﬁrluﬁ‘&?dyp’oi”t‘%/l‘oﬁ@%%. The main
body of the test istessiifmlfisidpr ef erably received ma upper sheath or jacket
portion 56. 6] A ranS|t n preferably provided above the
mai n body shia%‘ portithb‘hsmgﬁf? g‘l‘f’owﬁne bl ﬁatfﬂgsé’égmébeeglgf'i{sn' eftﬁ‘iemi %%nsi tion
section. Opti onal tafgetarsiof skin Typictllyothe 58n-piaseing elewrentasingertediinth theskinodidi ng a
test strip into t nterface
menber / el ect ro?ifer%%raog?orgag&%& a%dt it.ic)raéebcyfe;tnEidsaﬁstu‘R‘I[';i'gfld } g%tlt lqg’ I?fqu&d%n dlom t he
receptacl e. Abovememagsuaiiios ilbtou‘drto § sesoidsnDepgrdingsonghee typeyof ekXS@rmwfrlLﬂamhler
upwards to an ap st strip
extraction (or |ﬁtése0?§[?gﬁ% EEF&WL@‘ISH(& % %n%%t?‘gm? Bé/&nétﬁtequ%%ﬁigs iq?l a given
test strip opposulwrm@elelﬂles)hetiertn@ ﬁ@denalﬁam@be {teatugn comsymaburmtr@anYext raction

el ement) pref erablp okl Rat l?eﬁetfa&r@ fﬁﬁthgletﬂﬁfjthp%mtzgt@oﬁflayéle(ﬁ‘%tsﬁ‘ﬁl e 46,
adj acent faces 60, or nore preferab %’o‘a?‘% acent the regiron of walls 62.
f

[0077] O col®sd the Jhtieﬁﬁt"é5’§lﬁ’§ffé4 edipothy BRfeRISEEy B ey Hebfoer s

within a contai nehetddniaeRbHithd chridoh6r doftviBsHak QR cABRY fit@ENbeloRS RREERE Y 1N a
manner conplinmentary to the formof test strips to be housed within the

same. Likew se, tREWRKIbPRaImRsRE ¢ drcatiabrparm @q klditest Ferrdiey irfudeest
strip canisters ag&eabdl diheh® (faRRuBALHENe in MEERdihORitErYdedicalfibstEwighfh and 2B
show two variations of closure features usable in the present invention
[0078] In FIG 2A, canister 48 includes a lid 66 rotably attached to the
cani ster by way of an arm 68, rotably secured at a | ower pivot 70. An inset
interface i nppkirgh a portion of the lidgides within a recess of 72 of the
cont ai ner body 74 may provide an upper rotation interface. An access port
76 is provide in lid 66 which, when aligned with a correspondi ng aperture
64 of a receptacle portion 46 provides access to a test strip 2. O herw se,
lid 66 closes-off the various receptacle portions included in canister 48.
Meter 6 is preferably configured to automatically actuate the |id, whether
by means of rotating bar 68 or another feature, for exanple, if lid 66 is

I o, Y T T . Y o




- [0079] Anot her 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 |amnate cover 76 Generally, such a |am nate
i ncludes alum numfoil Alternately, cover 76 conprises a water barrier
polymer filmmaterial alone or in conbination with a thin foil materi al
wherein the two are | am nated together. Suitable LF3\ty3Bocke No. AFFB086Docket
No LI FE-086 materials include those which are commonly used for

phar maceutic nd fo sed in
DS, Paent RBSA"S 708 sRrRAENAN 2GR, BB BB BORE | HeS e

| ami nated to the be Springilosded qy@w}(edalgyrh@psqféw@r 2l thersbyrstranting the ésst $fter gy means,

such as, ultrasonjef.dehdiphgarid3eat: [Ea! Nﬁ&rsﬁﬁhen%ﬁtdngﬁ)ﬁﬁgtarﬁdﬁ a cover is
pref er ably adhered to a face portions 92 of the canister 48 GS 4A and 4B

clearly il ustr atberpencufagtodhgyareetpdikin sa@f@%ﬁrea&ew bousing gertipp s aghmere whi ch

the connection C%Pecmalwgssféﬁl , BRAWS B cbBAdh thE QYR skiPardS J¥RY be used to
cover the plurali receptacl es 46 in canister devices according to the
present inventi oﬁOF’PEﬁ?ﬁVFrR@S%FFdstF&@nu%@?PhSd fodha targepslip afed, (enBY BPBHIE access
to each recept aclig qa4llehdst nhefer 84 RiaRVIEGKE tgetRliA GEed th BthuteiBit S BieRingt he
desired access S|te by an access Tenber such as interface portion 18

provided in nmeter® eﬁ‘eP'tﬁ)‘SR‘]OP?‘H ISgited g desking By ARy e SUEfRIPS WS, @ GYEF necessary
to provide a Canlf&&eﬁauaéi dﬁﬁl’ﬁdughg’ﬁﬁtldﬂﬂlmt&i)r%bhtdktdporaprbdsﬁke6@15(\M2t2h a

suppl enent al ver .76 as 0 i n othe at| ons of
i nventi on. H)%gﬂl ch i@erela e af?ﬁﬁ}mz o g&]e‘%?"&%]ﬁ%ﬂ[lawf PLPer RLESHER 8 pleﬁed above
as well. In any osseyedsnd Hisglayse by ommudldrelmrel sematmdicdmme«at}heﬂetaﬁly,aﬁe [0082J

However access/closure of rece 46 ISk 0 i ded,
preferred to incliigarbeiREdss fﬁlle%%é@?ﬁeneral rl?%mor rIrlgre 4% rﬁlcato sE'Jltzr‘%bers

Sui t abl e desi ccantferm the hsedas ts whénctao madh dyéadstle presbwre s lbaing sppéwé Whenghe

Desi ccant 90 may 1§dl<§%r§/ﬁp\§tcg@€§!p§1g r@s@&le '%&‘rﬂlai Tind (G, SMhSI d g%&hhe

receptacle portion or Si In a separate conpartment. The
desi ccant can al soritgere asehuMSPnDeenohl@smgefmcarelqamﬂemwmcfma fabricate

the recept acl es, Ot fsisafg Gt sHrfdfcd PLEAedd: GATPANAPeek0BHinAdI t1 onal

optional aspects of present Pnvention shown i n GS 4A- concern a
waste receptacl e Sb’@rﬁqu‘éﬁg gonanhhio eiigyd from arprtate|lg apbpupstRpithedareeter skive

cont ai ner 48 A haldaow provi ded in cani ster body 48 may be covered by a
waste cap or lid 82 tg secure?ﬁ/ house used test. st Such strips

0084
wi Il general l(&?aHe ej edPeRFISHAHOH Gfskinpicgsiy eénef‘%‘bmfﬁdéecg‘“rpé% AR Eede Apon
conpl etion of te&tmmgmpﬁcpoamgaﬁs(deh@d\b@ﬂteee@scbtrb@mn@fwxumskﬁpﬂﬂbram@er a user

may pop openthe |du n 4 to a uat e se A
hi nge section 86 eieéneﬁfr ‘5‘?5‘3‘)%385'%\‘751&58“5? c?a[ﬁ%lfﬁ’tng ter:i?%(?(??lgiglabeﬁ%ﬁ fween t he
canister and its dpexdspaWuohEguaansn(er;gl ,aecpss@s spehing, vathuf skingti¢raing élerherib ¢, welen t he

I Lntert o Pert RUSKY B A e SRRLAIIRL HRBGK ioRSlenBY DS Yea nbis

contenplated in t'he vari at1 ons forma seéal’, detent
features may be phuad/is thed trensferrbddireottyeto thetrbashonzang ofta tesnsirip n@hudphgaﬂﬁs- 233 20

Atty Docket No. L;Jaﬁx'éfa? g}ﬁat 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
situations 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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a latching interface, a threaded interface or the |like may be enployed to
al | ow openi ng and cl osi ng-off waste receptacle 80. [0085] The waste

contai ner may contain an absorbent material (e.g , a sponge) to soak up any
access bl ood. Waste receptacle 80 nay be designed to easily accept the test
strip, but make renoval of a test strip therefromdifficult. This result
can be achi eved through geonetry of receptacle. For AffyaRptket Ngy LIFE-086

f unnel -shaped entry secti on 94 may be provided. AIternater, a tacky

mat eri al et r Vi er nal

wal I s) 96 or “@%‘Z 98 &eqﬁ%ttér? E?x{esgs hﬁq%agmn%g{ &tr%s 4 19%p'leﬁi§ %l% 1ijrn::ans
may be enpl oyed aithyibé SamerdSWCbhﬂmg tbnewtnagleté(@mmopf@smgcm@tgémMmfor
test strips or si t f ips from
its confines offeizﬁ,s?lk'%{lS esl ra%)cltéa’Gbl @éetgs;ﬂ%ls (t%ﬂ?t\gg Sgégﬁ&égcﬁ%gﬁﬁl%

cont ai ners 48 shd?mefhﬁsméheg@ﬂ%flﬂmmsye enMepiparthecshin sidagy wsti) dig test oMk Aigur at i on
is preferred sincgodf of ﬁ@BxEﬂl&;ﬁth@e?er%'nﬁa9‘zlitéﬁatx%l? Qpﬁhfub&'ﬂy?rfclu"&e Hi'ezh'x@ ?Jr' ty of
receptacl es and correspondi ng nunmber of strip as shown in The
configuration is afeswstieally Fitycting themriggeesdls stip 8ﬁmtthféklﬁ@n%eﬁb?:&ew@n @ﬂl iqut omat ed

mani pul ation of cmggwltﬂﬁe%@ﬂﬁugaagml ng (for exanple in a meter adapted to
receive the container/canister) fromone receptacle to another containing

an unused t ed8063k i p. Wighgagleptrochgmicat-bisgd palytgropcsatration dietgrpipation a5y, Ag
receptacl e and te&éctrsahemmalciﬁua&jrama& Qfle WY theRbdnterGelerdY abdRbrk@f t he

cont ai ner and waste rece t rovi de Still egyl ar  shapes,
i ncl udi ng pol ygon@e‘:brf’&a Sp 1 ?migﬁggﬁubeé‘?nﬁéi} IsgRads prigy (‘é?r?g?i’e?dﬁ“gt% s
regard. The nunbethe firti@ur mtmv bdﬁdasmymcﬂmfe alatetipith @hitineae alummelﬁenmfal test

receptacl es/test trl n i ive ckage

number of stri ps Elg’beﬁa@ge ePengvﬁ%I‘YheB‘gﬁE? %fﬂ%g 81"%?8% p&ﬁm}e 1C| ncI ude
at least 10 pair MQmmmmetrmp Gegeralyotht elddidchrepycabmegsurenéend @dl! mddswt cloregef er abl y

bet ween about 20 L€ i Ng. est strip
2w 11 Do provi dedo{uBgE FEe: (s Raibi FREnbE ik ANt SpL RhCS L 2 0L
i nvention requi r egivenadiioigpf &irmd fqllewmgadlmw lﬂtre@{C‘Eonsntp|tt}§¢seafcﬁi@rﬁmahé/fe@19di ainer in
a reciprocal fashi,pf, gtﬁé goro@pvéﬂe){crlbg(hﬁé/ctx@%:}%nﬁcmsrﬁéahﬁgné@Sl'e RE B ﬂ%&ﬂ@écﬂﬂg the

sanme axis of each test stri erred waste receptac

ere a
provi ded, | oadi ngUén%Pt?ﬂéNwl“r?é“éﬁt ééﬁ5p%8t2r?f195f2r66|*r79t revdbagdn egwienahort i s

advant ageous becaplgéﬁtpl;bh@gtlbg)svw()@hgg‘;gggm&Q@@p@@wg of the waste receptacle
opposite that of the test stri i nst ances, where forward-facing | ance

nmenbers) ar e (68l ded FP'l"P“f“Pﬁedefeé%‘in °§fbreleBEt§‘)°he“t“9\% Sigpp) esperales & ¢ K5AStCRe same

port 64 LFS-233 2jone, i dmbuntD Gk @lalyNopredehtirthd 84mpd & Q’{Sﬁ:aﬁ}metdnhﬁed by
| ancet/ m croneedl e r ecti o feat ures de%%}ébed above, ref erét .ng, to sheath

or recess section'® ?)6%‘@5? CRpica) sgnal grper URE SRR AL RSP nuner ous
pot enti al advant agﬁ&olamﬁtmmandfvhlgesr dit maysembSdurenty, aiel eddcirauhsmiva pigedlj oy each of
t hese advantages by its riou ures. whi re

appl i cation speci Plxaéurgrﬁlﬁp\{f)gpsbes?"ale ctonccfnmtlondgm%(incsg U §leﬁuan?on [ 0090J
Though the i nvent agemdieglybe e devi@siesigroé th wcnklwshéleeqawnto pmémealvnluenﬁrrpl es,
optionally incorp n

P ted to the t haagiBbaPbOHS AERL WrRR ot KA el dufiPhadifl O0
noted or by way oflevichérexempicallyprertisiog theseistsas, prch itlatiesar need entnapplytsapglet o be

under stood that tt&%hé%fcﬁ%f ésn@andttﬁaﬂ 1PHERA dnﬂ%%ﬂc@rﬂrah@n QiR heri ted only

by the literal or equitable scop he follow ng clains. LFS- 233 22
device, is further descrlbed in co-pendlng U.S. Application S/N 09/333,793 filed June
15, 1999.
[0065] For a colorimetric or photometric analyte concentration determination assay,

sample applied 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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CLAIMS Atty Docket No. LIFE-OB6 we claim 1 A test strip container system
conposing: a plurality of test strips, each including at |east one forward
facing lancet, and a conta<ner body defining a plurality of test strip
receptacles, each receptacle providing an access aperture at one end and at
| east one sheath portion at nother end extending fromat |east one | edge to
provide clearance for said at | east one | ancet, azzdAty. Dackefo. LpicE-08con f or
closi-ng off at least sone of said receptacles at sai d access ap ertures. 2
A test step contaj A stem.c ont ai sal d .cont ai ner
body defining a ;a)slmﬁgl %(amofl ot O?H‘I[%gclmt%iepg()d%Ct epf‘ég‘f mdu %Xtheéﬁaaland a waste
receptacl e at an@Mplneﬂdtemalsmgtdetemwépmhclaeedd:taqhﬁ athaf analyteiirethe por t i on
for closing of f af;l; S I I stem
of ol aims 1 or 2 paagble SR sfth oMbkl obleal SEFRLAR ety PRARYD
system of cl ai ns the ahovmennheed detacton el fslatm@tep@dﬂupabosreéesentteésetactsmr| p cap 5.
The system of cl adef@tm]n an@rela?lné’%telpg’%%ﬁﬁﬁggmﬁﬁ&pf& §r¥ n?ltnglth: Euﬁg%ﬂst acl e

includes a transition section ma c tting portion a test stop
to said access arﬁéﬁhﬂaﬂ@mhﬁﬁéﬂéﬁﬁaseaihﬂosatéﬁsﬁoab%}%é@é9I3§ 3¢mPAPYEMH. rel ati ve

to said close- f'tijdagepgrﬁ)ls@fk sﬁlsTle, SYRLBM 0515Gh@isBe 124 9 53 0dour t her
cornpnsing a waste receptacle’ formed within Said containér bddy and a waste

receptacle cap 7. 56@‘?@6%?57?%%9@\5 TE-82m 803 ek BPA B Si8dHARL: SShad®d nenber

provi des access tmeeaaéanm@29aeqemtsal6é&es%fwhﬁhm%&@.mlmrpaméd%? t he
precedi ng cl ai ns, wher ei i d _copt ai ner body has a substntially cyvndr| cal

shape. 9. The sysFEIHNG Eéi‘f?ﬁﬁf"ff‘ff COPERRHY S &P‘&P‘ﬁﬁfea%ﬂl}éﬁe&sﬁﬁm%%ﬂﬁa £ est

strip receptacl esforuise with (iRRGEE infendoCinElGad tadssefiassﬂ*ueamuléspaz&sNas’B Atty.

Docket No LIFE- 0856563 ,042; 5,753,452; 5,789,255, herein incorporated by reference.

Container and Test Strip Devices/Combinations

[0066] FIG 3 shows a test strip as introduced above in. A strip or substrate portion
36 carries the biosensor 38, usually adjacent needle 4. Each test strip preferably
includes at least one lancet/needle or skin piercing element 4, typically having a
pointed tip 40. In addition the body of lance 4 may incorporate various features to
collect and/or convey a biological sample to a given test strip sensor.

[0067] Actually, any suitable shape of skin-piercing element 4 may be employed with
the subject test strip devices, as long as the shape enables the skin to be pierced with
munimal 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
configuration, blade-shaped, or have any other suitable shape The cross-sectional
shape of the skin-piercing element, or at least the portion of skin-piercing element that
1s 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.

[0068] 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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. 10 The system of any of the preceding clains, wherein each of said test
steps includes a biosensor, chosen fromel ectorchem cal and colorinetric
sensors. LFS-233 24 . A(r.A(_.A9. A, L. A(L. A, _.A 9. ANr. AN . A(_. ANL. A(_. AN&9. A;
L. Aa9. A(L. Au9. ANL. A;r. Aa9. AN . A; . A[. ANL: A xm_F

?gl zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caV] ca] ca]caU] ca]caU] ca] c@]ca]c: a]ca]ca! B5.s$9  Atty. Docket No. LIFE-086

{1 & +#=#D#L#} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca]

cal calca]ca]calc /&' &HE&>" "))
)))J, N, , Y/ @4&4’?3lll @q%gl}]%@tl(ﬁ?%%@é?? (]%gk&? ?Wﬁ%ﬁ% [? a\/] cal ca] ca]
cal ca] ca] ca] ca] ca‘]lttba]mjat]selalp@m]%fm]iM]ldfa‘]/darpma]l@él]ncﬁb]p@allx;@q @admfvlish these>\ 22AA) B
YCD>EFGOHH. |

| U LO SESM SV3V6Y\ the rano Ofthe e"‘été’“éea gé(l & d ¥ the 1séan§ %%V%eg]t}gg]ascaoj ca] cal ca
] ca] ca] ca] ca] ca] éf&]S §|p¢eac]"eﬂaﬂ]lezs@p}ltaal]d¢ta}hétal]tw } ﬂ@@]é@]e@a}ldadl@ﬂewﬂ& 6aaa3bb,
ccdaddde measured at the base of the skin- p1ercm0 element) 1§ from about 1 ]o 1, usually about

g.gGghij\j Kkl X | noppq{v caJ ca] ca] ca] ca] ca] ca] ca]ca cal'ca] ca
ca] ca] ca] ca] ca] c’24} ba]l‘lf%l]‘%‘é])(\c%]"éé]“cla]’fclé]t‘cLF@]a]f‘éﬁ]f@a @all qgaarrr su>v91/(z:°a/i |C? }

| | }}E }xsni cousdy] ca] Oﬂlé]t@taha@lhccﬁthﬁ@hﬁ@le&a]g)@bmﬁ el ERbGHsAIERI1GR] ca] ca]
Qz%ﬂojd%l]

ca] ca] ca] ca] ca] cab (]ica ca] ca] ca]ca A@038011} xsnid ZU] ca] ca] ca
] ca] ca] ca] ca] ca] CHPEHPEHPS A ]Ef%l‘]‘é‘ “& 1055 484 RSy E-]'cal] ca] cau
] ca] cal] ca] calj] C&l)&ﬂi'l b&GaB/obd mfctens. The penetratxon length of the skin- p1ercmj elements

Sl ekttt elioh il cov oo

]zggri 2} \é\é} gg} gg} Sgc] max]ema]ana%m)a] madLJ]oczablimald}:aa] TiaUkigk]oe ﬂaldl[;ﬂt]sﬁiaﬂs(ka]- ca] ca] ca] ca
a ca al n a ca]ca] ca

] ca] ca] ca] ca] ca] &4 Cé‘é% eg 5‘1385] ggg}’s(c% %@ﬁ?‘é‘sgf & 5%] 8‘5\? ]T&’B?ctg]%%%/}r%ﬁfg tg(]r% a] ca] ca]

ca] ca] ca] ca! Uc} <=bdun$ W HAY resamond, ughdily ]’roaz]aba]t ¢@1]oc59]) cidran hobhca paallydma) cal ca

<> W Ha
N d 21171 ol ca caag i E e e Al L B DL e b e
ca] ca] ca] ca] ca] cd]te a0 atierascusually: abG!tﬁOOmWH(CI)OﬂSE@ @eBRusplly fropoabeuy( ) - @LOYOL
LMLOYE&
1(()2)/0& ()-11 1(()2)/ &g@? 5@%?(% %ﬁ%’%§ ( [m%y ir%lg%ﬂén )thé/ oyter (Sllj,me;er of t?es distal lj:Lp
?dE010%& () - @/ 1@9&Relly doespooareeed }lborut lloﬁmweS)and bEouskally Yesy hanaort 20) - 2x mbCML0%

g& ()-s 100 100 microns and more ically less than about 1 rmcron However, 1t will be appreciated
100 MLO%O&' () -: 109%0&' () - 51009 3/

3310%3& 0) IdEanSQlO%_? SfL10%& () -1
0%& () - S10%& ()byos*md%l&“ (a0t B o Al g KO RG Slyment may vary
Ié(?/(y%&( § ) ]: 'gtz&lotygogl% 1td leddd %/?x&n dy)be SL}lpSthgéauy constant.
1092:510%;& ﬂoﬁ%ﬂlo%&ﬁ%ﬁfﬁ cQyyEe %%%“%@@%%%@WWM“@C%W& ()-!
n10%56& () - Sy 10%d&irleht-dy a AOMIRAL, prﬁalmbmmmm@ m3{ B8dided: Bs109%7&' () - S

. F109%4H& () - T | Faﬁf EI‘ /{j_||_§‘tel(r1)a elyﬁg‘ aorg@éis%lec&}ocpmg aie!a%g:sséé%o 24 may(b)e prov1d/g O§L‘m£) - 10H

10H
10H: 10%48 () - @B 10%%85sE) orBhBLMdEN()a dfdaliBiiseditttedmBIEIce Q0w wilhud the 10%008& () - S

o8 ()-18 - 100 0g Y10 5al 1) TSkl ik (et R PRo AR R AR 00g &
)-T +10% 0&' () -) fro0os &8 pripr fofbeing transferred to the biosensor portion of the subject test strlp

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 results 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 having a volume at least as great as the
available fluid volume in the reaction zone of the biosensor Such space or volume

ranges from about 10 to 1,000 nL, and more usually from about 50 to 250 nL.. Such
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the same across the sensor employed in an opposing, attached test strip. Like channel
42, secondary pathways or channels are preferably dimensioned so as to exert a
capillary force on fluid within the pooling area defined by the open space portion of
the microneedle, and draws or wicks physiological sample to within the reaction zone
or matrix area of the biosensor As such, the diameter or width of a single fluid
channel or pathway does not exceed 1000 microns and will usually be about 100 to
200 mucrons in diameter. This diameter may be constant along its length or may vary
It may be preferred that any sub-channels have cross-sectional diameters in the range
from about 1 to 200 microns and more usually from about 20 to SO microns 1n that
they are not required to convey the same volume of fluid as a primary channel.

[0073] In certain embodiments of the invention, the fluid pathway may further
include one or more agents to facilitate sample collection. For example, one or more
hydrophilic agents may be present in the fluid pathway, where such agents include,
but are not limited to types of surface modifiers or surfactants such as mercaptoethane
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
needle/lance 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”

[0074] 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 m 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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upwards to an aperture 64 The walls may further serve to guide a test strip extraction
(or insertion) element To facilttate this, the end 10 of a given test strip opposite
needle(s) 4 to be handled (e.g., by a meter extraction element) preferably terminates in
a widened portion of receptacle 46, adjacent faces 60, or more preferably adjacent the
region of walls 62.

[0077] Of course the ultimate shape/configuration of receptacle members within a
container 48 according to the invention may vary, especially 1n a manner
complimentary to the form of test strips to be housed within the same. Likewise, the
external configuration and closure features of test strip canisters according to the
present invention may vary, FIGs 2A and 2B show two variations of closure features
usable in the present invention

[0078] In FIG 2A, canister 48 includes a lid 66 rotably attached to the canister by way
of an arm 68, rotably secured at a lower pivot 70. An nset 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 1s provide in lid 66 which, when aligned
with a corresponding aperture 64 of a receptacle portion 46 provides access to a test
strip 2. Otherwise, lid 66 closes-off the various receptacle portions inciuded 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 lid 66 is alternately
secured body 74 by way of a pmn and cap/shoulder bolt type arrangement 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 1s illustrated in FIG 2B. Here, container body 74 is covered by a conventional
fo1l 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. Suitable
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) [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 between aperture sections 64 at
which the connection can be made FIG 4B shows a foul cover 76 as may be used to
cover the plurality of receptacles 46 in canister devices according to the present
mvention from the underside. When a foil cover 1s employed, access to each
receptacle portion is achieved by puncturing the same at the desired access site by an
access member such as interface portion 18 provided in meter 6

[0081] In some cases, it may be desired, even necessary to provide a canister as
configured m FIG 2 A with a lin 66 with a supplemental seal or cover 76 as shown in
other variations of the invention. In which case, it may provided substantially as
described above as well. In any case, such a seal would be located beneath lid 66.

[0082] However access/closure of receptacles 46 is to be provided, it may be
preferred to include desiccant in each or one or more adjacent chambers. Suitable
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 1s
used to fabricate the receptacles, for instance, i1n the form of a compostte.

[0083] Additional optional aspects of the present invention shown in FIGs 4A-4C
concern a waste receptacle portion 80 that may integrally 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 meter 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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a latching interface, a threaded interface or the like may be employed to allow
opening and closing-off waste receptacle 80.

[0085] The waste container may contain an absorbent material (e.g , a sponge) to soak
up any access blood. Waste receptacle 80 may be designed to easily accept the test
strip, but make removal of a test strip therefrom difficult. This result can be achieved
through geometry of receptacle. For example, a funnel-shaped entry section 94 may
be provided. Alternately, a tacky material may be set inside the receptacle, preferably
along its internal wall(s) 96 or base 98, to capture and hold spent test strips. Other
means may be employed as well. Providing one-way access to the receptacle for test
strips or simply making inadvertent removal/loss of test strips from 1ts confines offers
a desirably safety feature.

[0086] Each of the containers 48 shown has a generally cylindrical body Such a
configuration is preferred since 1t facilitates circular disposition of a plurality of
receptacles and corresponding number of strtp 2 as shown in FIG 4C. The
configuration is also highly advantageous from the perspective of automated
manipulation of contammer 48 in indexing (for example in a meter adapted to receive
the container/canister) from one receptacle to another containing an unused test strip.
However, 1t is to be appreciated that, just as receptacle and test 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 m a given package.

[0087] As to the number of strips and receptacles, it will generally be preferred to
include at least 10 pair However, up to about 100 may be provided. Most preferably
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 loadng
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

LFS-233 21



. 10: 10: 10:: 10% & ()-!y310%& ()-ff2m 10% & ()-Sy/ 10% & ()-S-10% & () - 1L;
aBVK@ 10M 10:

S9F10% & ()-S10% ~& ()- @0% & ()-!S10%&' ()-@ | 10% & () - SMLO% & () - ; kdBVK@
10M 10: '} @10%JU& ()-SS)10% & ()- @% 10% & ()-1"Z10% & ()- @3

10% & ()-S&10% & ()- @bC 10M 10: !, g1l0%v&' ()- TMLO%VE' ()- 10: 10: 10::

10% & ()-S810% & ()-S,510% & ()-Tn>1}~?bC 10M Atty. Docket No. LIFE-086

10:, & 1098 () - F10%VE' () - @10%VE ()-T!| 10%p& ()- ! 109%& ()- , y10%W& ()-t ==d
EbC 10M 10:,/ 10%&' ()-. &1L0%E& ()- @3

109%VvE' () -, 3+10%vealieyvs fr ttedaueet(mycrresdomategtonfediurecdipipabadolbve, referring to

10: SLOYME () -, 10%8erf b @I 6) - L0WE () -
[0089] [n all, the present invention offers numerous potential advantages and
configurations. Some variations may enjoy each of these advantages by its various
features while others may be more application specific and be best suited to a

particular situation.

[0090] Though the invention has been described in reference to certan examples, optionally
incorporating various features, the invention is not to be limited to the those described. The
invention 1s not limited to the uses noted or by way of the exemplary description provided
herein. It is to be understood that the breadth of the present invention is to be limited only by

the literal or equitable scope of the following claims.
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4109 () - >ma
est smp contamer system comprising:
a plurality of test strips, each including at least one forward facing lancet, and
a contamer body defining a plurality of test strip receptacles, each receptacle
providing an access aperture at one end and at least one sheath portion ai another end
extending from at least one ledge to provide clearance for said at least one lancet, and

a barrier portion for closing off at least some of said receptacles at said access

apertures.

2 A test strip container system comprising

a contaner body, said container body defining a plurality of test strip receptacles at
one end and a waste receptacle at another end,

a waste receptacle cap, and

a barrier portion for closing off at least some of said test strip receptacles

3. The system of claims 1 or 2, wherein said barrier comprises a foil laminate.
4 The system of claims 1 or 2, wherein said barrier comprises a test strip cap
5. The system of claims 1, 2, 3 or 4, wherein each test strip receptacle includes a

transition section from a close-fitting portion for atest stnp to said access aperture, wherein

said access aperture 15 enlarged relative to said close-fitting portion.

6 The system of claims 1 to 5, further comprising a waste receptacle formed within said

contamer body and a waste receplacle cap

7. The system of claim 6, wherein a funnel-shaped member provides access to said

waste receptacle

8 The system of any of the preceding claims, wherein said contamer body has a

substantially cylmdrical shape.

9. The system of any of the preceding claims, wherein said test strip receplacles are

arranged in a circular fashion
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