; €3e6<4p<6T64LI FE- 068 LFS-143 CONTI NUOUS STRI P OF FLU D SAMPLI NG AND
TESTI NG DEVI CES AND METHODS OF MAKI NG PACKAG NG AND USI NG THE SAME FI ELD OF
THE | NVENTI ON [ 0001] This invention relates to the sanpling and testing of
physi ol ogi cal fluid. Mre particularly, the invention rel ates EI?E%?Q“ nuous
strips of physiological fluid sanpling and testing devices, thg

manuf acturing thereof and the use thereof within a neter confl gured3for

i ndi vi dual Iy di spensi ng such sanpling and testi ng devi ces. BACKGROUND OF
THE | NVENTI ON OOOZL g éte C nce&t rati on de abl on in phyS| ol ogi cal
sanpl es i s of Q/’%T’N [P STRIP B LN 4NP B¥IES@WNDguch assays
find use in a var MERHOHS Ké‘&@:l%ﬁi?'ﬁ%i't“pr’f@@ U$‘H§ITG’CF1$@”%I i ni cal

| aboratory testing, hone testing, etc., where the results of such testing

play a.promnent role in the genent of a variety of
di sease conditions. Anal ytes Fg'?'“a[?ﬁ??r%s Eﬁ‘gﬁﬂ\ge gl ucose for diabetes
managenpygol] chol eghirigVention rﬂ@ﬂéki@t’h’e@gmﬁﬁﬁghm/t@m cﬁTphfyﬁiBIéulgIdaDﬂﬁld drugs for

monitoring [evels of therapeutic agents, and identifyi ngyﬁé egal |evels of
drugs, and tPvéorppklélcullaﬂy;tbspmgéomtf:lathit@c@nbxmwg strips i P @loslfcalathadyte

f
ot or m nat i oreiy b e BeyBor M Aoy R lRE e BT BRI 8T, et ng nave

been devel opeadthid R} coifigdet®forimividubinedispneRiatsuel siplils 228 t@fiakyte in a
physi ol ogi cal. sanpl e, a physiol ogical sanple nust first be obtained.

ot ai ni ng andeieest | ng the sanple often invol ves cunbersone and conplicated
procedures. Unfortunately, successful manipul ation and handling of test

el enents, such as test strips, lancing nmenbers, neters and the like is to a
great extent dependent onBAtkcoRoUM ORTWETNVERTioMNUal dexterity of the
user, which in the case of people with diabetes. is subject to deterloratlon
over t hB%3Lrse of’“{amf ehnseniEationdgtegmination 1t PRytolesical saHRISH ICfiest  have
significant

LI FE- 068 LFS-I%Z%S@E &SE‘? qials F&lgg? f%”%ﬁta s B ?i‘ﬂiﬁ. 2V bl i onal

assi st ance f epphcanaen $elttar5%, memmlmcaﬂ)mbsmmgltestlﬁlgﬂﬁm}e tAsttr;go etcgiwhereocedur e
for making a Iuc Se neasurene t wwth .the |nvoI ves the
ol I owi ng acHRGRSTS of SREHE PR nb profubagade i o fedias R BIRas R | (1)
renovi ng sumafaem‘ty@fra@ea@ausydlﬁ&lscq&w EL20f IhBHEY inethdd gha¥asd g device

| oadi ng cap or door, (3) renoving and disposing of a used | ancet fromthe

| anci ng devi €iabetesinanageaent, sholesteral éwrae@nltqmmgwerdnamwig @aditions, dres

Wi SUing Of T ¢ RELAGE LGSR ML Nk 8168 acr Bhnk AREAOLDGS LPGrbanc ng

devi ce cap, ) cocC I'p vial/

cont ai ner, (8jd themnike. Bgreapcﬁ'fsé tPtHiy grmwﬁxli@mepmﬁaaw@ﬁanande ¢onseittdtiog Ofr
|nterfaC|ng|t W th net e 10). hol din ncing device to the skin, (

11 ) firing fi?fé"‘?‘&ﬁt&,‘?“né Va’é?fiyé’ anflytf?)on? P’h CtERTPLORRTRPCAS\WPEe from t he

skin, (13) eaé\n@&,tfbmtacﬁﬁma%dHoilr@teaﬂ%%'v@geé@&mkﬁ pt® the test strip and
obtai ning results of the neasurenent di sposing of the test strip,

(16) cl B¥E8Bhg t heln ésiermynng theamC(entiamnrcétamamlm} ig aphlsielogicel samplear ryi ng

mvai ve  ovoPt 1o RER et 3BuaE SRR P B B e ot o

actions is bwﬂérhﬁavupes afmbed R MPEbralfdaferodudthes cwmrnm;xmy tiple
functions in order to mnimze the handling of sensor and/or | ancing

conponent s \Amcepﬁsﬁcdwamw@m apg haadlingef tost elsmentfe SeBrAs 6¢hb RFIPSAARFIRDr i nj ury
to the user. memb rQ elef I ne HRE satl , qtr asttex%{ll{, d%egaépgnﬁ%r@sﬁl gcl;]lﬁ&nf' gured

[
to both stor& and advance success &5 ¢ on actu Exanpl es

of such devi sfbmatiel pea&tiytoFdhd uﬁlsek,lv&hlcllf’&imebaducts‘pe@mwth&ﬁﬁ)et& 1660, 791;
5,575, 403; 5,736,103; 5,757,666; 5,797,693; 5,856,195 and PCT Publication
VD 99/ 44508, Subushs Indeteripration eur the Gausenidhidiseass siaiey ilp 63T 82sehicl ude net er

functional i t ¥.d.9f inbESlvk BEn ARt REOGF Getit! Ml densation, testing procedures can
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[ 0006] Anot her class of devices designed to decrease the nunber of steps
required in test strip use includes automatic or sem -automatic |ancing
devices. U. S. Patent No. 6,228,100 discloses a structure configured for
sequential firing of a nunber of l|lancets, one at a tinme, in order to
elimnate the requirement that a user renove and repl ace each Ii?@g%&
individually before and after use. However, .2 LI FE- 068 LFS-143"tHl s

devi ce does not include any.sensor conponents or functians. Wil e other
systens, sucPECQEeSHERC gg@fﬁ%ﬁéfﬁ apd, reguiges ‘fﬁgﬂ%‘?ﬁaﬁ Rﬁés.tar@?g@ﬂ ?%\ma%, 332, 871;
6, 183, 489; 6dg9&8%§ﬁérs§m&'§6, 701 and 5,820,570, integrate the test strip and
| anci ng functions thin a single device, the test strip and | ancet are
separ at B06dnponenAsymbialghocadste foe makmgedklicdse mdasuneptest with thttiuspefiser

individually. [0007] The devjce, disclosed in U S Patent. No. S, 971,941
attenpts to CHbAMEIVORES fQ?n%bPUH’&IW‘?“SOCF SERS KO WMt RECeSFATLE the OkleEsses of

test strip dgyvioes:. I . SN o

sanpl i ng bl o%\gb@hgl)e{%rgf)ﬁgégﬁéq}%?g%%? yf’ﬁ‘ﬁ%?ﬁéé@g&ﬁ%‘ggéfz%‘%& rHtefé/ge strips,
test strip akuadingeapotdard(3)rapevisg agl diegdsirgesf a ssedddreet fnoh hhaladeiagl ay and
an aut omat ed Ianciégg mechani sm all housed within_a single _box. Wile

presenting sYEenERdnseaing the fascetiathslansing dewre.dshustinteRiEa Pratectivest strip
and | anci ng i ] j yser to
Coke o St eng Toh R 1AL OF ARRLAR he lnPRE T RAMTD) ERMEIgAC 1BEIRES Pl 0g)
PCT Appl i cat dexiceg(f)iopkring 'aAesh stripeviAlt aszinere (), rémoVisigra strip foprtheority of 19

Decenb 2000 fr. .0020929..4, di I t I [,udi i dl
wht oh ext r act S GO MBAE O ipietenngfa st a0l BTEs Baded becwoon
nul tipl e sengiceab eReakis (1 Wiifiss @h@ﬁﬁ{dd@%@@! (12D rerhGRAPHRTRINNDISAcePr | OF

devi ces, such configurations typically Tequire conplex conponentry which
can be di ffiGomithe gindd? hexdraghng asamplostl #yanmdyipe semple. to khgrtesistrip anse nor e

conmponentry d_noving parts within a vi.ce, .th e, questionabl e the
reliability %fqa’flﬁlé fa%@ﬁsé’ the THERsY emleélgﬁﬂgl chaiogg]g Ogdi\«}r%{?éte%é%ts(ié%ave been made
in test strigledmsy theadst oite, ohe( B7)Reuhiseagpplieantht 3neiing cisenOficotseand
structures are provided on a single test strip. Certain web-based

met hoduul at e$friaf FIRCss MGasHEMGAL S5ieals and Praper)s B@YiRvalYs BT oEREged in a
cartridge, nggazine, cassette or the like. Wile such test strips packaging
reduces, to sone degree, the necessary handling by a user, this nodality
still rP§0sk es addn¢ manedr afmedifcary the hmgband aptchksaigbydhesisepd intfHoEA] Wil e

many of the above-descrihed deyices and ather sim.lar. devices.invol ve
Chang! ng- out SR DGRy BUIAIE e P b S DL Bigh Y bE0Qing ¥fe, " such as
those descrifthriaRaldr Bncftt@Ripolosis whidiakay Rl tScdniafon 65821, 251 and 3
LI FE- 068 LFS-1d3 6, 283,926 as well as for ‘certain enbodi nents disclosed in
PCT Publ i cat$asrponentsané Axoguryterthe pseroithiis wegide eartain 99h Y@p dspensefsor
ejecting a u [ r_dispensing it i.nt . W thin the
device. Sti |$’g§?§f§9%d§v°. bcoglé Qtﬁfeo?\l/nl% e %‘rlr‘fﬁef ?lﬁ? gesflsatﬁ?geﬁyotsn}%ksugpwﬁai rs that
only need t oEhenslessfymdh deticaf dre presediedin W.SePhtesit Nsg. 151510266/ 660,20 et

mb i thj trid tt d. [0 . th i
Cont i nued | nt-8To4EE 3 ol Gpm( ol B9 Es PPN use | n
test strip OygiReNgi 'SQmletHééE}t]és?Hﬁi?;rdiég@ﬁé%ivsgéévié’@‘éhs% iRQuddmeddevel opment of

such devi ces and nethods which are easy and | nexpensive to nmanufacture,
have m ni mal funcnpehiyrfos fesangplgsidlagik dluahd easy to use, particularly for

vi sual | d dextral i.mpai.r.ed individual s, and,invol.ve di rect contact
and m n%rqg handlé‘ﬂ%‘hgﬁﬁl{%é’mg\é‘fs‘?é %ﬁ’@?‘%‘gv’ $ﬁ°ﬁ‘?aﬁ? %er{ﬁmtt?%_of?q%ﬁ? of injury to
the user andreex?i?@ﬁﬁ té’s’ﬂ@{r&rusﬁ%ﬂlﬁ’d&Q@fo’n&'ﬂctoi?sérﬂﬁaﬁt@ﬁ%ti@lahbiﬂg@@%b&s@s .
contai ned therein. [0012)] O course, such advantages nmay bé present in the

devi ces and EysPetest 6. 6,228,100 discloses a structure configured for sequential firing of

a number of lancets, one at a time, in order to eliminate the requirement that a

user remove and replace each lancet individually before and after use. However,



the present invention in various degrees. It is intended that, in one way
or another, the invention is of assistance in reducing barriers to patient
self nonitoring and therefore result in inproved outcones in the nmanagenent
of. di sease, such as di abetes. SUMMARY OF THE | NVENTI ON (0013] The present

i nvention provides continuous strips of testers in an indivi dddFE¥9&eal ed
packagi ng which maintains the testers in a sterile condition uft P 4dsed.
The subject testers include a test strip sensor int e?rat ed with a

mi croneed| e o derdesedoss pgt wakde any @ RPmPoBsRS OB BICtpmy SYVBIlegthenl 1 uid
and for neaspy,i 1, cal > b S tar alyte
concentrati o%,;slu%?s’ ?%(g{%ghngﬁ%edég‘%}%?gﬁ E%%?%%é%@%ﬁ?%@rﬁp%ﬁtzfgz?t her provides
cassettes of 61188,4889,099,484; 16,038, 00 rand 61820 HT0cineszeAg theredt swiptdanda meter for

i ndi vidual Iy di spensing the testers and for facil igtl,gqi ng the anal ysis of
the sanpl ed GG fungtiogs yuGin yensisyleyke the ESEHIP AR BRESIGHE $6PAT8 st ens whi ch
i ncl ude the i - 'épﬂi : hods of using
the strips atrgl %%étests‘%ﬁelgpg]re a @g&%ﬁ}&{ﬂ gg{k‘?earﬁ)g%l%p%s{gﬁﬁ@f\?%d\@ r practicing
t he sub[0807] net hoThe ddvice dik¢lbsddGR U.FPatehd NG PF]L,9AD attepptstio odmbine thr esent
invention is_to prqyi dg devi ces and nethods for facilitati ngi_ a user in the
sel f testi ngflgctionality pEeachoé Hrratadiigclassercof teit s8I Gvirsost §iEFblos. More
particularly ro%%@nd‘?ﬁ(t%%ﬁ?eﬁ’%Atém%&ls%méﬂﬁ (B?o%\ﬂ’anﬁgﬂé’lgﬁk Bifestniel safe

di spensing of testers r the’ measuring of analyte concentrations and the
subsequent sincheigea afagsziad of est serss, bkt @rip bieanchawt dnddisperssdng fehiddsS] These
and ot her objects, .gdvantages, and features of the. inventio il | becone
apparent to tHYLEYH %g"ﬁglagﬂ“iﬁ PR AutPHateddanging Wﬁf}ﬁnfsghﬂfﬂ‘b"sf’a&'%& 2ils of
the methods &nglehbg! MRl re§ﬁﬁ#§ﬁ@%aéﬂ¥@ﬁ@ﬁﬂv brft b BdeB coVeBichid, | v
descri bed bel ow. BRI EF DESCRI PTTON OF THE FI GURES [0016] To facilitate
under st andi nte tedhetripeand lansding featueesranerindapendant/feoth saeh etberccapsihgthe practi cal )

to designate sim]ar elenments that e common to .the Figures. Some such
honber i o0 hasser Ao tEE avo SEEDI Taties aff Fon e vt B SR ciar ity
[0017] feiogs] 1 A isCT A@;L;ﬂi&at_ﬁoﬁ/érﬁme_ef‘Aﬁa@teeMiéMrémm,”Qiaim@lu%iid}qyw t he

present invention of a strip of singulated testers. Fih‘%._ 1s a side view
of the stri pldPergrgber 2RO fioenGBIRG92N¢ disclesesy: mete] Doh@)ngs wicrongele g

pl anar view gf.: ' .accar.di ' ion of a
strip of intg%hcg%%ggﬁégﬁ [@%&g% % |g&%égg$gct§%?{%§tc\%‘g§v&%e% Hl\gﬁgiléi p of
Fi g. 2A t akesenabogigmerte While oBfeBng h QDR impr@@medPo 3K ptibt dsticeaf sckiar i ous
steps of a contj nuous web-based nethod of the presgna1 inge ttjﬁo for
fabri cating SHEESFHORS BpiGaly reruregompleycompRnghiy YBICh B IS RIBRYL an i s an

i sometric vi gy Ak afd GRSRSHY & Kbdldie RHESE Rl hOMRRBHRRedtS arRilREViAg @ Strip
of testers of the present 1nvention. [0021] Fig. 4I§ is an isonetric view of

the front sipatsovitkinmatesicephe ninse puastondbls theeeliabdlity odtheudssiogi t h t he

cassett Fig. A4A 022 ig. 4C is an isoneiric Vie f. cassette of
Fi g. 4Aﬁ1|0ﬁ§]t he prigcgglé% ca!eﬁaq:vﬁg%er%efﬁts ﬁ?vte ef?lglggr%fnetr%gc#&},:v{agmé@% [0023] Fig.
4D i s an i sowBtreitdtiviea¥oraindiiRiaHmseide a8l sfru@ured Arefpiblideogageglem t hin t he

neter of Fig. 4B.. 5 LI FE- 068 LFS-143
test strip. Certain web-based methods have been used to make such fully

integrated test strips which are singulated after fabrication prior to being
collectively packaged in a cartridge, magazine, cassette or the like. While such
test strips packaging reduces, to some degree, the necessary handling by a user,
this modality still requires additional manufacturing and packaging steps.

[0010] While many of the above-described devices and other similar devices
involve changing-out spent test strips and/or lancet members one-at-a-time, such

as those described in U.S. Patent Nos. 6,027,459; 6,063,039; 6,071,251 and



[0024] Fig. 5 is a cross-sectional planar view of the cassette of Fig. 4A
[0025] Fig. 6 illustrates a strip of testers operatively engaged with a
portion of the internal conmponentry of a cassette of the present invention.
[0026] Figs. 7A, 7B and 7C are various views of a distal porti cbf t he
met er housing which interfaces with the testers as they are di]%l nsed.
[0027] Fig. 8 provides a view of a cutaway portion of the cassette of Fig.

5 d wi h f _Figs. 4B:D. DETAILED | PTI ON QF THE

PREFERACD VPO TERTSVEBG AT Hp gt E EeRe ) kel DA I8 B0t bed i n

such detail, 0l f64165, certdif othee@é it @fotiamehhd ﬁ)riefékf@ﬁ%é QfedistepWipbt M ted to
Cc

particular variations set forth herein as various changes or nodifications
may be nade tpensag hindme resapidelsoriitie theadediagqitillaltlantds vices/priowidsfbst i t ut ed

i t hout. departin romthe true irnit a cope aof the invention, In
na on may s Rser S e S el B AR o b afier AN Bt Lat' on,
material, COBPPIntiod Maneét HBhBAE wilhiPF ESFidRIR oSG e StEpPs) to the

obj ective(s), spirit or scope of the present invention. All such
modi fi cH0ildhs ar e Assbendfege scopanwsidtinferest incths deyrdopphent o€ new dews esande

herein. [0029 thods recited herein be.carr.ied out order of
the reci 'Eed gi?é}}ﬂ Q%“FSH‘ fegt 51%3%Bléa?rfsnggg(g%ﬁ%ﬁl%uiardgteﬁfwoglgrheﬁggr eci t ed
order of eveféwlognidnt BESUFRIGEVicH A EmBthba@BicAlare/@syasd irexpéieded, it s

understood that every intervening value, between the upper and [ower limt
of that rang@aanichis hayhamisebeamgpanenisnare PeEAle gnd edsiydo nee, padiculrlat ed

. B ¥BinI e Eeapaerisrare pOBAIIngrd sy o ke, pREICLE ed
iy opt 1 onal raRang =84 dckul A5ehGRb, Rlest rifiobeeed R FEPER ot "For 11

and cl ai ned hiisieRe hselink by ties udef) tE@OBY MadinAFingMHetiskivf igogy wrthesee of the
features described herein. [0030]. A11 exi sting subject matter nmentioned
herein (e.g. an$iBnigeanionsontamination to hettest strigsisviceasonsachhgreiar dwar e) i s

i ncor po by r s R j . J t he
subj cor (TAE] cr ” s EomapaitFifeptafe g p skt vl P Qs Bimdte |17
case what i stherpreentinhentennn shddds degeseal It)is infénded éfatriepoedayoens are

provi ded solely, for their. disclosure priof to the filing date of the
present 6 ETP%EQTO%‘Q Ipyegliqn is %ﬂﬁﬁ?‘?té’é‘ﬁIBH?‘{"IQH{gkhaﬁbﬁrﬁE’r%‘}t%nf %etlfte o be construed

as an adm ssiRRithAf arddBelRfc?e 8dhit i URHoV 8N ohtBorled in8RY hh&nient gnt edat e such
material by virtue of prior invention. [0031] Reference to a singular item
i ncl udes t hedjsesssi svchips ¢iab¢ies- t here are plural of the same itens present.
More specifically, as used herein and in the appended cl ains, the singular
forms "a,"” "and," "said" and "the" include plural referents unless the
context clearly dictates ot$eivwage.oftul Biviedrider noted that the clains may

be drafted to exclude any optional elenment. As such, this statenent is

i nt endetPU3] ser ve THE PEReris dBEgBHEN PRoYides CORINKONS §FIPS AEIFSIERAN 4R ve t er ni nol ogy
as "solely,":" e L i Tl &0 R i@n of claim
el ements, or lntﬁgh%afllyg&glﬁg g‘%ﬁlaggl% \1’@?#?%?? %)llir?g ml%attégtt%rpiléblg’[gﬁ{%gdo%gﬁ%gpr eci at ed

t hat unl ess uetfliusedl Dhdsbyicstestemslibclnde hmdst sthipaembos Ditegrated mathtaer ns used

herein h th i 1l d d. by . i
Sk 11t e R T BT AR BN G risose Y e ey
descri bi ng t hRasig@cheinMuEtdrieristidesuzt Bl BftetRAskRISHCéntatienofaRdl met hods

of fabricating themare described first. Next, a description of the subject
cassettes anskmpled 8uig. dihe psisant inventionifurther popyidésaiasgitenef the sikiestet er i s

provi ded. Finall review of the ki.ts a he pre i j whi ch

el ude t he paek sefnp BREH Al i el s BURREN alsPURDld 88 00y

the fol | oW nges@essidi 1ot fadilitating@hPERI R of Y ithpled fiwid. | Alee petssdyd iyellei n t he

context of analyte concentration rreasurerren};t§ ag}gl ications, and particularly
158

in the conteRtesaitt inyenioEespyemphigh ipplufat cltripsandreasseiteapnd | ui d;
however, such. | [ be | jm.ti t j d .h,the art
w | appreci g’lc?alsatrﬁ%%r't Tgt%s@g%?%%sﬁ’n %tzl\‘;ist:rg;ss ,ahgg% égn% agégﬁg?réﬁ(k)d g ?il'ng useful in
t he measur emaith ko fertpradticpiathe eulljeamsktiddsn cal characteristics, e.g., blood
coagul ation time, blood chol esterol |evel, the existence of |egal or

illegal drugs, etc. of other biological substances, e.g., urine, saliva,
etc.



Devices of the Present Invention [0034] As nentioned above, the strips of
the present invention provide a plurality of testers. Prior to a detailed
di scussion of the strip devices of the present 7 LI FE- 068 LFS-143
invention, a general description of testers suitable for use with the
present invention is provided. Testers [003S] The testers may E§&6%
configuration simlar to that of test strips, used for anal yte &Eeent ration

determ nation, such as in_the field of bl ood glucose noni torigﬂ%. As used
with th0pfesent PRASPES Bhthedagsant ipxemioning RIGEIEE 4eYr eI f8bnsor

portion and 1 1 ] I L ect ] pe
ensors are paulPR0l Eicffh B SHRRRRH, Br My P Shln R ARE BRIV E
ot her sui t ablegelsy dbsre phricenslol suehdbyigey Atilions theeydsyeongmibnt Batdrft est er

i ncl udes two _spaced-e?part el ectrodes, a bottom el ectrode and a top

el ectrode wheeRSNSITEOf|tesiers fgiihe mcapring @ andylesPREAtaHOR AR t substrate
material. Be I i i t ace | ayer. The spacer
| ayer has a %dl}%g@f%lpggfaﬁgg#\%ﬂﬁ%ﬁérggﬁ%ﬁg&#ﬁ% Hreglggﬁabn zone of the

el ectropegf} cal biTimsnaal otherrdbidcty, Advantdpes axd feagentf thy shvention el

m croneedl e extends froma front end of and is planar.  with one of the

el ectrodes. PECOMEAPBATENGIOftBeSearsops siHbedindthe Ad darreadtedhe Bsteilss the t he

el ectrode fr i e?i]%qosf j I i kbl skin, e.g.,
bl ood, inter fg{éﬁ’&:&gﬁﬂ? F))uglE , otthégﬂ%gﬁ{égh er kﬁérggﬁ&?‘??&g%\%fgp tdgs gdthe channel
into the reab¢lben zone of the el ectrochem cal cell defined by the

el ectrodes. Exanples of:such testers or test strip devices suitable for use
with the present invention include those described in PCT Patent
Application No. WO 96/ 72§43{ PBEsChiIBrTBNGF Pt RidURkst © Great Britain Patent
Application No. GB 0330929.4 and U. S. Patent Application Serial Nos.

09/ 919, B®16] 09/ 92Fodadlitatechndrrstaagplgi thatshimn refntencd eemerplsyeivobesgivsed Fl ui d

Col | ecti ' d Methods of. Using th " fi .h d
ot evi t h andCRATF R R LEr A SEp R g e pEehaaae comroh ‘ol Bigfeta
i ncor por at edsbme seEREMRing HaflhoWevdie 54N cinit 100 3 thd Buke D dta¥in@tlatiRe present

invention provide a plurality of the above described testers in a serial
ar r angelB947] wher eFigl 1A08 aphamar eswerfong embodiment ebadeardingtoghe presqri- 068

LFS- 143 sane. (i ' - (154 h ' (q{}q

unidirecti ongweéﬁﬁé\fgﬁtpéﬁfgﬁ %Ielﬁﬂseggﬁséeg%sﬁéﬁ%r}%g%?}ge %on i ﬁ*ﬂ%ﬂ 'p?.g%ér a
sui t abl e and1Analedni aiadg thetigé B-Bor achi eving the objectives of the present
invention. The testers .and the associated sirjp are preferably fabricated
by nean_&or}’am web- b %a%ﬁa@&ﬁwew@@af’ °x %qué@_amca%dmgéa@&&ﬁ%ﬂna

col l ection ofn/kRMANEE L8r) BY Blicfine¥i@l kRHss. "BiEeIB & Ssidd Oi%wtcﬁ‘:‘cﬁ@itﬁ{;%!fe

contiguous with the strip in that they are either affixed to a strip
structure or Fig dAitakenplend thefiapBrBated with the strip structure, e.g., a

Layer o tester I rves as the strip structure. [0037 he strip
struct uioéﬁpﬁcl ude 1g§?ﬁ§§f ﬁﬁgtr ﬁﬁgﬁﬂo%ﬁe{lw of BCPRUNYOYS M, él}a%%aglﬁgcf) ;[to ﬁe
testers in ategreseht AvéaRaTOERbricatihg the &xbiftdsteys OfFigha Af smnEB.al lows it to
be folded or rolled upon itself for conmpact storage. The frane includes at
| east oHW2B] anar §if fFAdsE an sggetrisy ViPw e cassstte akihe RERseRt{BVEERBEN of the
strip and is_i I i realfl : h tester. Mdst commonly, the
frame incl udsétjgﬂ%gg Sﬁpa%ééﬁggaggle\ﬁhégﬁt ﬁsl?c}rg%gl e the serially aligned testers
and fur{doed] i ncl udes 4B iphmisamegricrfiew of Wi fednt bide ddje sndt¢reofithwpresiges. As such,

ina flat or,unfolded or rolled condi Ei on, the testers substantially lie in
the same pl aff&eBYEOR 108 UpG WiR thegsgselte of Et&s *Are flexibly attached to or

i ntegra hi h t he : i | e,

f1exi bl Loo‘g?} benda Igréagﬁzﬁ]ﬁ {sﬁg’t&p CEVAEN&EI%%“%%{ E?E?‘éﬁé@ifr?ﬁ%ﬁ?e. (0038]
The strip stengigementrvayh friemhdtarofiRig.ldRle a fl exi bl e packagi ng material which
hermetical ly seal g, t Sstrip to.maintain the testers,in.a sterile condition
prior t P43k, Suc%‘%ngﬁk’éé‘i‘ megIcY1ey q?ltbet‘ﬁ‘éselnﬁroﬁ:lﬁ'ﬁé @Ily EPeAEEd st ri ps

havi ng | engt i @nfhwingthd) FrEnRS ons commensurate with that of the franme. In
certain enbodi nents, two sttips of packaging nmaterial are provided, which
are heat sealed on either side of the strip structure and the associ ated
test strips. Additionally, the strip structure nmay further provide recesses
or pockets within which the testers individually reside. In certain

enbodi nents, the recess or pocket nay be formed by the packaging materi al
itself. (0039] The strip structures, Wth or without the packagi ng, may be
provided within a cassette which is configured to be engagabl e or | ocadable
within a neter for analyzing the physiological fluid sanples collected by
the testers wherein the



9 LI FE-068 LFS-143 meter is configured to individually dispense the
testers for use. Alternatively, the strip may itself be configured to be
engagabl e or | oadable within the nmeter. [0040] Referring now to the Figures
and to Figs. |A 1B, 2A and 2B in particular, there are shown two

enbodi nents of the strips of testers of the present inventionM¥HfiBe the
construct of the two enbodi nents of strips are simlar in t hat LS4 provi de
a continuous serial arrangenent of testers which are in a contiguous

st ruct utl824k her e BigeS i 3 Fepetretianal plaaryigwdif testasettepf §ig- 48 and 1B provi de
for tes whi chpar g .si ted h I Lk t he turing
process e then S ¢ IR 3G i aRF B5rtaBhelEEadye B BBLN BE

Conversely, inkgndtcomporeiind Midakseat oFihgpreséAt ianehtidB. provi des for testers
whi ch are interconnected to each other by at |east one webbing of material

used t ol00&Bk i cat eFighe/A-e/dt #ds7C apsiveroweBr gl priitskadl patios of Wissmetgr al so f or m
at |least a i I r 041 ] Strip 2 of
Figs. 1 A aﬁkg&l%h%%@g}\l/?rg%g& tgg kﬁ’%?%#%}goa% ﬂtg)%'s{rgera{sgﬁ%lf%s descri bed above,
whi ch aj0@23ji ngul aFigd8 bravidesachewbhetutandy poionndihd szttt wf prsist i oned Wit hin
a frame structure 6, As nentioned, each tester 4 has a sensor portion 16
and a mi cr on@aee wrhindhe weter of KigscAB-E&t ends from sensor portion 16. Strip
2 further includes a doubl e-sided packagi ng, having a bottom tray or
recessed portion 8 and a top or cover portion which is not shown for

pur poses of il uPeranispDedRbOONRHTHEPREFERRED EMBAIMESNE | gur ation within
which is fornmed a_plurality of recesses 1Q, otherwi se referred to as

bl i st er W028locket sBefOreCEE Prgseat Invantion s Jesaghed ngpeh ¢etathdt 186pPh di nensi ons
for accomodg!{eRGod thgOHisdhH : : APy RREbhOR: 9841t he packagi ng
includes at |dr?ps?? exPﬁthe Sg %Eggggéﬁﬁr}ta;ﬁé?tleglto§%§,c I\%ﬁ‘én olper at ?ve y affixed to
tray. 8, i ndihreiuab vyriewahsngaon nofdifietessmsy bO mads testhe Ipventien packagi ng
preserves the sterility of each recess. 10, provides a i sture barrier for
each recess, gﬁﬁﬂb%wgﬁf”é’_aﬁ%s‘ggyc%iuiﬁti‘tHE?fii"@W%&eg%&ﬁlgﬁ%ég‘%@e Sui t abl e
packagi Ng nMedit MdscépeCofthd Mvessh. i1 a8diioh ShatlehadilficRedrne Whay K¥0ddde Each
recess 10 has a length in the range fromabout 1 to 50 nm and nore

‘typical |y frioradapiaupattigularsitaationymatenisl, dompositiohef matigreprocess piigeess 1 to 30

mm 10 LI FE: | ES- nd..more typically fr a . 15 and a

t hi ckness oracg(gg%ﬁ?pr‘gﬁﬁé r%ﬁg‘g”F@gyﬁggﬁgﬂf%fﬁd’?% ’%?%bb%!%nﬁg’#d '{rﬁﬁonr e

typical l'y frsichaidificatiofs ire idtefd¥d 1B within ielsegrssfale dlbinarRadd hagsihy at ed and
descri bed as being rect an%ul ar, any suitable shape, e.g square, oval,

el i pt i O8R9! ci r cuMathodsecited Bergingpay bytataed ow IRADY prleRpbbsgesited pr ef er abl v,
there is a Oa%h@s%ma?isqz;%w%p@%&ess REf YRR (LHRIWIRSF ePdntd esters 4 and
the nunber of recesses 10. Strip 2 nmay provide any nunber of testers 4 (and
cor r espondi nigurthembere, wherearesgesf Vebies suproulded, if srundérstoad phat everyon at hand.

Typically, for nonitorin | ucgse | evels in i abetic. forn exapple, strip
> Ty pr ovi FEEIRE T GeBvel Sy Faelote By g S B BB end 1)
of each t est@ited of Mt éliXetalhOin the: iREEHRHd & epcbmpabsedhwithinahé ester 4 is
contai ned. As such, when the recess is not covered or seal ed, each tester 4
is flexibl e, inbeHipaplAdso,dieif centermblateddhatippy sptienal Heasirg kT thedneéiFng and to
the Qutsi de AlistiSResscAtaharte 28 il SRR hiyeR, Tl end 12, Such
range of notion Is 8t ne an angle a (see Fi @. aving a m ni num
range of notdontbinionesish ihiecheadr@ndre 45thedvstuiey dewaibed/hereinl ess t han about 60.

Al ternatively or ditionally, the bottom_portion of the packagi ng materi al
may be K0P bl e o‘gﬁﬁi‘ﬁp%ﬁﬁlﬁ‘aﬂf‘@ttﬁ?@ﬁ?ﬂ‘é‘efiﬁ‘éﬁrb ef&’-t@”ﬁi&ﬂé@ %ﬁ%sses such
that frane L e to each

ot her. [00431@3&@%@8%5%0#‘& égdvgﬁp g%&?%??ggg?ﬁgﬁﬁ&gb%% t he openi ng
of each receasird exddpt sspfaanathesubjbetarattbe inayesnfichenth obat wh thgi preskat whi ch

ext ends between adjacept. recesses 10 and defines a sj edge or .l edge 20
whi ch ext end§"?‘ﬁ@nl(€hﬁ£‘ﬁh6Fses‘Y}Wﬂﬁ presegh ?{ewr%lha@er@raﬁk ITEAETBICEd about i ts
 ongl tudi nal i Se plovided sofl PR theiPaittidhe BlioPh/ihPhifds WHEbeiR pdteacen!
testers are benda% e about such an axis. cesses 10 are preferably evenly
spaced from each other along the length of strip 2. Along each side or edge
20 of strip 2 and extending the length of strip 2 is a row 24 of evenly
spaced, serially aligned sprocket holes 22 for receiving drive sprockets of
a drive wheel, discussed in greater detail below j0045] Figs. 2A and 2B
illustrate another strip 30 of the préesent invention providing a frane 42
and plurality of testers 32 flexibly attached to frame 42. Each tester 32
has a sensor portion 34 and a mcroneedle or |ancet 36, as 11



LI FE- 068 LFS- 143 descri bed above. Testers 32 of strip 30 are interconnected
to each other by at | east one continuous web or |ayer of material, e.g., an
inert substrate nmaterial, a spacing |layer, etc, fromwhich testers 32 are
made, or the interconnection may be provided by an additional |ayer which
is not used to formtesters 32. Such continuous web or |ayer JdiFEfbt&ri al
defines frame 42 and includes segnents 38 extending between or LBiléli ng adj
acent testers 32. As described above with respect to frane 6, frame 42 has
si de rows 44 appli¢atibes Nothing\herpads hgbed@nstsuadedsianad missionctbat thapieserdst er 32

and frame 42.. Device Fabri i on_Net hods [00 Referring .now.to Figs.

SA 3M -t her o TETRB R ErE SO ieNEe SFeTom R hsRa T APTEARTSH OB ocoss for
fabri catipgmyt he StRdrften@fto bl IR SERL idcmaemhlegpasﬁﬁﬁ@hyﬂhat tHé‘rref[ak@fta'lluﬁﬂ’ strip 2
and singul ated testers 4 of Figs. |A"and 1B. Those skilled in the art wll
appr eci at e t lod tposgieblcms\predeat. i Mo specifibadlye astsegieramm andia thelabipended or

subtraction of .one, or. re.steps, . n . ordeg, to fahricate strip 30 and the
i nter connect & 1rpg,stp%§1§g®§r J?91"mlgl ¥s. ar?A Al f‘Bg B6r ¥ 'ﬁ#ﬁﬂhér?{ﬁﬁfﬁr?lgst he
si ngul at ed t @988 thetomteRt dIRTy SithRY ottRriiss| Hes hohel fReAihbAmeeN®Rns al ong the

| ength of webbing, the interconnected testers 32 are fabricated in an
end-t o- end ampayripedrefind taleanlgde Ary drtiopahelenente Bisi sugh, tHiOOBmARdIS pur poses of

descri bi -web- hased fabricati f th ] tion, onl
oo test s AR Sy s ALt FRer et IR o mebi G PR P e ot e
any nunber ofsdigFlelonlyTayd Bk BRNGWORRRIIbY withhé fRitetbrAd fRNSmidn&age | ength

of webbing. Also, for purposes of describi ng the present invention, the
sane ref er en®s upidfize megB0)Ee” dimitatione Lasiribisgh darpiicgioteddmt 3rleppdefedt i fy t he

cumul ati ve webbi ng sStructur ich results fromeach successive.step of the
Fabri cat | on Srocass G sldsoduirRrsdned PR B0E" BEGRY IS
providing a cefimonlpusieystdddl thgordf ofordisinyakidl ifBhest & whith thiothvehtieh a first
conductive layer 52 is provided to forma first electrode, collectively
form ng a cuRElo88f-ve webbing structure 50. The substrate webbing 51
prefera onsi st vaae=ls 3 i i I LI FE- 068
LFS- 1431??%02 gani c Iﬁnaﬁ?g]re?g%ghg{%ﬁhéséd élcf ?]g%%?dngpgetssgye?e}?ag%%gé%%&ts he like. A
sui t abl e pol ynémetlods o€ faniphteng themped desstited, first. gNextpodesetiftydnarfehe
terepht hal ate (.PET). nductiye.l ayer 52 may, be proyided_by any one of a
Var oty of i GUHFT ISR TBrHaES B atert MPCGRTE OB AR B Ber i ng,
evaporati on LaGhidIUESallyea Geview? bEHe kB 0 PRRPr&UANAY SitioBRvhi¢H ind@Bthe
evaporation, etc.), elecfroplating, el ectrol ess plating, screen printing
and t he | i kepadisgedigsiersapddudhe sassetigs srprevided. ncl ude, but are not linited
to, palladi.um gol I silver, iridi L . . t he

i ke, orlé’(gj?’:fret al (%Iglth gl?ﬁé‘!vu%@aegm@gro Bbtrr%,e PE® gﬂ&&%ﬁéﬁ% \g/éa%sgbggdnmﬁﬁg, or
doped tin oXicdgtextuiwangte conoéntfation arasiraherd@pgpliddniong ahd particeladnin thevent i on,
pal l adiumis used as_conductive |ayer 52. Thereafter, as shown in Fig. 3A,
a redox reag&ARteE\RiEMIFOSCoICCREN9B R BlPodior HitFTSEIF Ehid DGR eYSneichds Bt

pal | adi um | ayge, & 13begifiPad RO ea 2 B O F Al EnaPihe URct

depositi on may If)e acconplished wth slot coating, 'needl e coating, screen
printing or idakicgsssyspmsuridngethedhare gsefel, invid mbasarament bf otkeroplrysical aride art .

[0049] In an ancill ar b-based. praqcess, a spacer |ayer wehbin 8, as

shown in Fi g.cg cal cg’aéf}g‘%sﬁ%sd e-ﬁa\??‘??é cQagyialiont ’T’%Z}é?oqﬁ%o\[/ﬁﬁtleéﬁq%vg 1 Surfaces
have an adhegikugntayBegARPIIRd] d1gs, @ic0of JheSHoloRIcaPsubaades, af.Cukfd,| ectivel y
sandwi ched between bottom and top protective release liners. The resulting

5-1 ayer spacédlivee®Bing S 8 is then selectively "kiss" cut so as only to cut
t hrough portions of the top release liner, the adhesive |ayers and the
spacer | ayer, but not through the bottomrelease |iner. The portions of the
top rel ease Ipevries aNthelFi@seddIgGddnl ayers which are cut free are renoved
from spacer webbrng 58, as r1lTustrated in Fig. 3B, what renains are the
exposed [ i ons @6 merttienedakadvedtha steips pf the Présenbighediopdreviges BIUAHHY t he

bott om rel eas?tels{ener Féggdk%ile@ iséulslsi%rsltoggfeﬁgridj@eﬁéeg 'olt:lﬁl(;"préég t top side or

. I

surface of the reghﬁ?rﬁ spacer  rayer we IS then applied over the
reagent zone 56 of webbing structure 50, adhering thereto by neans of the
exposed areas 60 of the bottom adhesive. [0050] As illustrated in Fig. 3D,
curul ati ve webbing structure 50 is then selectively die cut conpletely
through its various web |layers, i.e., bottomrelease liner (now the top

| ayer of cunul ative webbing structure750), adhesive |layer and I3




LI FE- 068 LFS-143 pall adium | ayer 52. Specifically, the front or forward
portion 64 of webbing structure 50 is cutaway to prepare webbing structure
50 for receiving the m croneedl e webbing. Additionally, a scrap piece 66 is
cutaway from each tester The cut out portions 64 and 66 are then renoved
from webbi ng structure 50 and scrapped. Next, the renmining rete&d88 | ner
68 is peeled away from webbi ng structure 50 and di scarded, as SHSWA3in Fig.
3E. [0051) In anather ancillary web-based process, as i|lustrated in Fig.
3F, a webbi ng®GPUEHIRRETA) deseapten af tetterﬁssmﬁbl@mrd@aWathdh‘apr@set&t to formthe
second el ecttade .l ay. Inz%egnd m croneedl es 74. Conductive material webbing
70 may i ncl ud e any o the conductive materials used above for fabricating
the first conductive |ayer 52; however, for purposes of describing tie

i nvention, gold-plated stainless steel k is used. As illustrated in Fi g.

3G, conductive matlesies webbing 70 is then placed on top of cumnul ative
webbi ng sdqkyict ure g eri al

on the ottgnttheﬂggﬁeﬁgggngqp %ﬁ%@‘§§§%1%@hﬁQVﬁW§°§H$§§é§§§“?%%reon t he

previ ousl y expsisecdonceithitioh deteadinaton,sutliyein thdfield pabkibdgheatd ng | ayer 62
and gol d- pl ated stai nl ess steel | ayer 72, successively stacked thereon.
[0052] Next, MENOHBEN Asiseq yyh tmramxt BIVentiQsy, 66k tederdnelydes abiesemsrie t o
cunul ati ve B f

gol d- pl at edW§P g%ﬂ%?eééﬁlﬂ {1@? ﬁlq%gﬁt?é%cmg%édgeg@j?gandﬂsegﬁ%&%e al?éﬁ)ttl

bri dges 76 akamofs®&emgst aﬁﬂb%&'oﬂflsel\axy}erhebzes‘ﬁmmherltﬁ)na}hm\&r;ro&med Next a
die cut is made . to rennﬁe two scrap .pieces 82 qQn_opposi ng si des of reaction

area 84 to pPRNANIRtReY 8htensry coBhgundiions Aay heussde Eatbiepiehticlides e and to
define an exagiceyol Hﬂ%lécﬁbdéaHBB@orﬁ%LécES&é%@t&g efecRbESH R eR] £3ds0de
surface area.” Finally, to conplete the tester brication process,

cunul ative vvebbﬁhgtredfrudblmm@ &0ani igert gbsireteasaenidls Beivekten tb@tlmsrdeadsj acent

testers, resulting.in a ur al of s at ed testers 8 88. [0053]
after the ol B dSeisngePplarsts bl sthice” skt tib EEoEich WRish B65E%,1 ckea and
placed by rokgtdegctifRadne Wt dlectBehdREAIYTDRAEIrIcOMaRinga RAGK AGcB®t 88 in a
serial arrangenent, resulting in the strip configuration described above
with respect sysemi goe misropeedle hﬁemftwdront ﬁ@@m&@ﬂtl’ﬁ plangfwithengpefckagi ng
strips of th 1 Ll FE- 068 143 iny rably made of
flexible mat gﬁgg&g% ﬂChBIenerl 358 e&_ % 2l "8l e’?Peb4n%r1an%(’t é?llg g‘i‘gl i ncl ude

pl astics, e. glectrbdcgfroﬂemsmh yxua@dsyemhﬁehxeﬂem aheessemgwﬂmne}m skimal g. shloddce
formed of al ymi num foil -plastic | am nate |nte$rall ded to the plastic
tray. The tr@fesigiditidertisnhordy duply, pdeagrored vy ihediagn Wﬂﬂt“h‘@aﬁl“’é‘nar
surfaces aroypgh (e tRERSSHRREN LT ikbAbL AR ERERER:S %am&rcﬁ‘%ﬁtmg the
materi al between matched dies. The tray Structure may b For strip

enmbodi ment s kestarngr fesitstrip deviesstsedattle Sarerse withthe piesent heene@utnt:iuldg tester

the enti re strep oA hERCTTARE) RaphtbiNi vl SRR AR FEWE hackai no

wher ei n each h@ﬁt}etl’o Gr2aCBifaimAbdtant A Pplid @b FGB 08 809295t arld00S4Patkhtt her
before or after pl acenent or al |lgnnent of the testers within the bottom

portion of tHePPsaticagiarigl Nas- RO 106 0B BPPhandspe prplifetpgwdiledn, and
pr ef erably adpﬁys?cﬂgélgal ﬁ@ﬁ‘i%&fl%@%gﬁ D%%ncgs gn%%tﬂrgthgﬁ's &hl%m l‘!e SaBRL { ﬂger fere

with the sensor” a m conee unct’i ons esl ccan mat er T 2 hel ps
to maintai n eadcle saeonds Ierevath aptiavig Att@nby Dodikd Wd. EVIEE-035 tvericlparekagi ng so

that the senﬁor.c.herri Stréh ot adversely affected prior to use. Because
t he recessesCEE BERPOrA) ?fwmeare hermetically isolated from each
ot her, the openi ng of one recess wll not affect the hernetically seal ed

state of the other recesses. The desiccant nmaterial may have any suitable
form including b&tripeodf Teasters ed to a di sk or bead confi guration. [0055J
Next ior to_jnclusion of the desiccant, materi al thin the recesses,

t he promq%é] end §13Pe(§¥“H§ FPQ@%%@F”E@M&‘I‘%%(@W@S“P rglﬁajo\ﬁhﬁ@ qUently retai ned

wi thin the i gLerihes té@ter% e sreﬁﬁﬁa?ﬁ] rigBrm b Wierd b1l lh'OPthE'Qés'térk eR&fenibdgn RSt er s
are attached by neans of sonic we |ng, an adhesive material, or the I|ike,
as it is intended that each tester be permanently retained within or
associated with the recesses to which it is attached for the operative life
of the tester. [0056J A top portion (not shown) of packaging 88 is provided
whi ch has | ength and wi dth di nensi ons comensurate or simlar with that of
the bottom portion of packaging 88 an8 may be nade of materials sinmlar to
that of the bottom portion of the packaging, such as a plastic |am nate
having al um numliner. The top 15




Ll FE- 068 LFS-143 portion is then aligned on the top of bottom or recess
portion of packaging 88 and heat sealed therewith along the perineters of
each recess, thereby formng a | am nated packaged strip having a plurality
of seal ed recesses encased in a noisture and sterility barrier. Finally,
sprocket holes 98-are die cut on both edges of the packaged stEkiFg-068The
resul ting packaged strip is now ready for operative |oading intldSd4tassette
or cartridge of the present invention, which will now be described in
detai | . Syst sarse direation. Pn eddition tnswehtserdal apOgM enfgndremidirentiodalabove, t he

subj ect strips . m e configured to be | oaded within a casset ichis
con{‘i gur ed tBEH&aﬁ‘%hgl?eeo&\%ﬁcﬁ AP3ATe CRUTHGHS a?]va?WfFlﬁaé’lepWS‘?rB?tbcgq# Eeggt f1 ui ds.
Ceneral Iy, tRg J0RfePingithe 6G1REH Y Ib?élﬁtﬁesreﬁ,pﬁw&iotnh?h@@a%%_tafn@ tgd provi ded

wi th a nmechani sm whi Ch engages w th and | ndexes the strip. The strip is
provi ded wi t hssepiatedistrip &relpesfetablyefaacediby meangdiwebefasechpioxéssgs r ol | er s
within the neter .which are configured ta index .and, di spepse.only a single
tester at a PVfEM ﬁe%@‘t"?g\/%FPBBﬂ?% C%f?@“ﬂ’éf’ }%“WQ%gYﬂ&FYaﬁ% i ndexi ng and
di spensi ng ofnatdhfald IEne tbdtdrsatd @mhgtodstskieiR stripy @l tMaShdeRE eRterR@tkedt he
packaging material, if such is provided, and noving the tester in a nmanner
and into a ptssi stipstricurgdrere inegralhefablicated withdleestnp 6083)reRegerddyey now t o

Figs. 4A-4D, sent invention is illustrated. System 100

system of the pr
i ncludes a cgg@gi{?sier%?‘%é?rtvﬁ_ °10% MG neter 104. Cassette 102 contains
a stri pkob@mBof t eghekHip(HReturd BicldB) a flegibfesshs RARhABAYEMhidcJr@shect to
Figs. |A 1B, 2A, 2B and 3K, operatively |oaded therein. Cassette 102 and
met er 104 ar thedesi¢rs gua eerial erropgamemi.v Ehy flexigdige ofdhe framg@hows itep beher ei n
meter 104 fu i ons 10,1 ndivi ||y di spense sters.of strip 106 from
cassette 102@%%9?50&%%%?%1 ko] OB?J%%EP@F%%ES%?’Eriarsnteil%csl?éeé.at]g,aStooﬁlg or nore
anal yt e concpnhidurfbs, edgt of Regdhdyedtindsdhs rRAphed theystap ShdRenegal t ester.
Each of the cassette 102 and neter |04, their oFrerat_ive engagenent and
col l ective opdhsripfixedra cpeniestrorMasteoreriedbe Tpag ncindss &40 8langet ai | . 16
LI FE- 068 LFS; ,,ggxa§ Rl ar figuration
and nmay be r%‘%ﬁ%gce aﬁ%ﬁdgi&s%gg%?f]”gsﬁ ggﬁgegtse%s()%g f}gll‘%rre@% este%gptl:%%'? ai ned
wi t hi n cassesiréact@¢hichAbidd deis dinatiwioyed gesa Fsseducle, it @Flat er wdoldedjar edledn any

conveni ent manngr tqg acconnodat e, trip 106 of the present_jnvention
cont ai ni ng aC(H}‘Wi“H}’ it Stewrstségit@téaﬁy%ﬁén Ehﬁﬁ?@‘fe p&?netaéél%ef?%m?vi The 17515 ngl e
strip or |009re'ﬂ%x?d!§5ﬁ£dh%3tté Mrli(%l?crggagwggrtﬂe frafRlsaeireaRen thal theaBded @R, and

nore typically between about so as to mnimze the frequency

wi th which t movelgerflenilsle or bpidable frdme theggsrs defined hy therfedree siblojurenot  so
nuner ou h tha . testers' effectiveness Lr ' 0_,bei ng used.
[ 0060] @égégfette 135“% L]n’tgl\}) SE%H ai me ﬁbrg-lre(r:(l)n zm%ra %%)i(n@egg%ggmﬁg’l;aaﬁémtlsuch as a
chi p) for trahkhdietmeagdcallyfseslsreie saip toombiBtaan thkQdsterp e gpeleabhdigby engagi ng
| oadi ng the cassette with the neter. As skgch, nmeter 104 uld automatically
read this i nPRYHRIUSHNSWHERACKAGIBRstadsCn she foamepidetrat ¢ %Sfﬁpsg?ﬁé’fré%ﬁe“ﬁ y
convent | onal el ik BlmdiRjond BoRHRhONER will {3l ftht RimbNA cdifiyy e _usef ul

i ncl udes: a %:a igfat irr(l)n %gct%r org%gtgempgr cal |Bbrati ng %he nmet er accordi ng
to the type ehbodisicersstvanplipyefpackidingintaberiat aspettidsd, vhehrmerheat of testers
used and/or repaining w.thip the cassette, the nu r. of days since the
cassette ms?qa@t"é’l ef“g’ﬁr ﬁﬂﬁng’edH}PsStU‘r‘iHrF a?%@ﬁéﬁ“é%ﬁ%r‘a%m& The latter

i nformation hgqitidRaN @FTE‘stﬁ%;ﬁ'ﬂ&uﬁe(?ﬁﬁyeﬁﬁh&v\f)%bid@_ré’ee%@ kegsdkettwitmy have a
limted lifetine. 061 ] Cassette Housing 102 is preferably Iight-weight,
er gonomi cal | yhigbshejiestrsindivedrally resideudh cedaibsnthadinests, the re¢rss gser with one
hand, but whj cchei Sasﬁgﬁé ou beqﬁugh i n.ternﬁl I.M.t&faccommdate strip 106 as
wel | as test%?%( V\HIX ve beer® %Cé(agl(“igr?lof)rérétlsl on with the neter) and the
associ afoadgpackagrngstimtseirttes w08 WetholiSie phdaiap smafbeprevfed] cassette

configuration is illustrated in Fig. 5 This configuration provides an
i nt ernal conwithinca cassalierwhiah issonfgured teyb¢ Frgageble onlordabde withsvBste108, 110

paral ol o XeRasRErs H it M SpblreosBe pb R BHE RGNS ¢ have

wi dt h di mensions to acconmodate the thickness of a strip recess and a wall

hei ght to accommbdate the strips' wdth. Walls 114 are sandw ched between

two sides of housing 112. Such a design is preferably nade of a plastic 17
LI FE-068 LFS-143 material, such as ABS or any other suitable thernoplastic,
and fabricated by injection nolding techni ques.



[0062] The tracks originate froma centralized area of cassette 102 and
termnate at a peripheral portion of cassette 102 at a pair of drive
rollers 118 and 120. A first or central track 108 nns between second or
inside track 110 and third or outside track 113. Central track 108 is used
to accommpdate a packaged strip 106, which is preferably pre-|IdBEeé w t hin
cassette 102 during the manufacturing assenbly process. CentralFgid4ck 108
term nates at a spacing or throat 116 between internal cylindrically-shaped
drive roll ermetelB canfigurzd ro iNdeviduailyahspensrethadestersi farwee.r dltemeigvdly,|tBe and 120
whi ch define_ nargin _or, di spensi space 6 i fficie to, snugly
acconmodat e THR Pfi’té%rﬁgggo glge%%&gg%agagbi%grslza@f}l\ﬁl%\fvpblﬁﬂ%@e{qgere t hr ough
wi t houtpg r essim&re A AU ; ster

t her ei n[. ?gpshomn i nﬁ{é%g.()%ﬁ%,&ﬁ%? fg\?léérsgpﬁ%rl: q%lgﬁi gﬁ’azg?glﬁ(? gBtéﬁr)lgggchli]tal?hr ough
housi ng 108 thérecassmwnetwbOgnadiments df iheestrgesanf tdfa's pdietpresasidnoentione

backsi de 15 f. cassette 102. Driv ear 152 has teeth 154 for engagenent
with inter ngW%EB AR Ogﬁleﬁﬁpém%gﬁ?erﬁégg?tp%ﬁmiSHméarré’éﬁb"r‘ gﬂg‘t ai | bel ow,
for rotatingydliq¥g chRtinBus 1 ahgnéééﬁéﬁt ofifeltéfs WRIch 8fe i k& ohBb@hgs drive

roller 120 by sprocket pins in the direction of arrow 122b Dy means of
sprocket pi riruCtune, there wre) diffhicobese Xtherechbodutnet lof Figsotd and | Brprdvige fart o

ol | or s may B SRR e AT She SP bR b E BB B E RS et eases and
pi n, respectindghoh affiREOR] a ApasiiMmbridatel GiriPstnRasd Qfm\fe@sleg)@rt& sdg and 120

have radial | y- ext endi ng sprockets 164 which are each sized and spaced apart
from each otdmelodsmertdFagss 2 Armod 2Bopruides firyesterg adechvire mterodrnscteddo of
packaged strip 106., Th as rollers. 118 and 120 r.otate,t rds .each other,
BB ooket s 16ToRATET by A Phs MbRRER AT LeCL LR 5l Aletet BB Sele

i ndexed or aglyngedalcrial fevadits b iferh &f ledst b Portiodtet thadtap seh@ure drn Fig. 5) .
By indexing it is neant that the strip is caused to advance only a fixed

di st ance anofr@k?)ose and di spense only a single tester upon activation of

t he met@ps§ Mechagi: :pent ' I r routine.
Such ir@g?(ﬁng ro?&jﬁz 5&?&@?%30%1?9%@]83{” ?%g%lktgg)f?r%c gﬁ?aglsa egﬁ%ﬁ%be 18

LI FE- 068 LFSbbve;ivhidesersitpathtedfrgmeatieothdetral dre ediaduallfhmsitesad t | ng

i ndexi ng notion causes the stri,p packaging to pull apart or separate

wherei n the ‘?5‘6131?8%]36‘_?6 yehye 6pé”r‘°‘t’ﬁﬂﬂ‘°§%‘§ e_g’Fh feﬁgr 6%?5&%&?@9&39 engaged
with roller ;b4 ARebresdledd solet B RENXRBLRNINHbMG Al PofiodN 60fSt@p oW 128b and
wherein the top or cover portion 126 portion remains engaged wth roller
120 and is cdadgsedneludesthdonbis-sided paskagingdiavong abottom,diey P28ecessad such,
tester 130a begco xposed as it .passes .through rollers 118 and 120 and is
fl exed away ROF (1)%1'7;?? %&rl go e%‘s°,°V%“>R°§H§“sWﬁ%&ﬁa&?tﬁgﬁr’afg la?urrgi °F 8§ substantially
per pendi cul atluiteativhe Boabat poetiorD$ hiDd irey Sonlfihratoch whidiin subtkhsis bsihasdta al |y
normal to the skin surface. In this distally_extended or dispensed
position, tddp@htyofgecesses [0nothervuss refRiresitofe PHHErspBRIKES OR COHEfSRi n

mi croneed! e (L{8 ooy SRUSRM LR RORES: DE,rSKLSnABEBE SR EoniiHEnd ar get ed
physi ol ogi cal'l’la ﬁgu?nogqt’herg} n a% tﬁlﬁﬁgétf%ée cont actg I 74n o?l tgtest er 130a
are positi ortedersd. dbwttaw portion pé feqadkagneinebtdes e tin feoxblcthsetaff net er 104,
which wll be tdi. cussed in greass)terf decgail b I.o¥vvc\gt1}11 respect to Figs. 7 and
8. [0064] RAPUFEF Fnas PRFTHH O 55 BET PSP PY VAT HEESEET 98 use of the
testers thergidds@and. a0vaokafc BAKaSHy PreseRes Uk NIty OedbGeanrsl10,0p or cover
portion 170 of the strip gac_ka ing into tracks 110 and 113, respectively,
in the di requpodesod mpzgie hadict dZ«ach respssc and/preyentneroppedntarBPpden | s heat

sealed to the _inside of the recess in ich it I.s package ach successive
i ndexing ro el“?‘%“&f&?ﬁéﬁ%é?“?tﬁ%le %&ag%ﬂ%pas ﬁgee%sctuaés%t%enrl %éel Beﬁg‘%*t h bottom
packagi ng pdeldwn 168, as illustrated by tester 130b of Figs. 5 and 6. As

the testers and recesses achieve a substantially parallel indexing path,
the tedf®4H becorfiacheetestll @ hastighgthdntheaapembipmabpeck®s)0 mm 4nd meter at ed by

tester 130c ,of. Figs. 5,and, 6. ters [.0065].. Met 4 S 00, its
engagenent mlﬁalbgfssr%@tatbgmlldgto%nﬁ§‘%gtg‘r15tﬂil%rﬁ ngér g%%oavl\)/g telzkc/or%@g'hilw th
respect to Figs. 4B-4D, 7A-7C and 8. Referring to Figs. 4B-4D, neter 104
i ncl udes an upper body portion 130 and a | ower body portion 132, the latter
of which may be covered by a protective cap (not shown) when not in use,
and i s exposed upon renoval of the cap. Upper body portion 130 provides a
di splay screen |36 and various knobsi@38 and buttons 140 for user 19

LI FE-068 LFS-1 ~t3 control and operation of neter 104. Additional buttons
may be provided to allow the user to interact with the neter, e.g., scroll
through data, set tinme and date, etc. Display screen 136 may be used to
di splay various user directions, system nessages and data, e.g., analyte

o S I o M



LI FE- 068 LFS-143 that when a tester 172 is dispensed in a testing position,
as showmn in Fig. 7C, it is securely held so as to remain in position and
resist any flexing which may occur as a result of penetrating the skin..
Met hods of the Present Invention [0067] The nethods of the present
invention involve the use of neter cassette 102 and neter 104.LIFGO06per ate
meter 104, the user begins by depressing button 14 0, as illusLFai®d in
Figs. 4B, 4C and 4D, to unlock a | ocki ng mechani sm (not shown) which

mai nt ai ns uppeErmpeErtypioally 86mabdut Hivel5 par; andn tHigkndsmoraddpdcioatie pmgsi t i on

when neter 104 is nof.in._u to event | nadvertent ivation of the
meter. DepresST Pk lto&ff’t%@%l% a@imoae QP%%M%%“ 3@‘5?? ﬁhb(fH@ meter's
el ectroni CS-MhQQ@&]eg:ie@ 10R% Blukdted ilrgi[’%scx?g{dt ds%injg%%ct:ﬁgtﬁllr‘, dhyngligpfeecei ved

by upper portion 130. Thus, when di ce 142 "of | ower body portion 132
is pressed agmpnstg.tiuearskpyvgl, dlbptémal, poctliagretd 3ddrouguratiort ey der ect i on of
arrow 145 of Fig. 4 ile being resisted by a sprin not shown) w thin
the meter. Tmplgg%%&egﬁgy,stg?rp%ga ﬂ%eytoﬁ%“ea‘iﬂr{fé?%{%le’écet Q‘ﬁﬁed’otﬁﬁﬂﬁ'é‘%’%r vari ous
test |ocati ofSeQfsUnsdinduing JriGeBeeqs. gtns;gﬁ bla§peEVide' 86 sumbithep | ower
portion 132 has traveled a preé)eterm ned di stancé'relative to upper portion
130, anot hertestprsidigndectresposding whinbér dfascdsessdide shithdefdr dre appicagionet! by t his
relative m)t}ila%g, ,11 S. unl ched.therebé@f?rci ng c settﬁ) 102 to nmove downward
wi thi n net er®§a * YA ﬁétofﬂlé’nﬁ%‘%%%lfl sg leyelyim2 ‘é%eéllc’ F FARIBSUR Zcasset t e
102 (see Fi gmaﬁf})ovmgglmotm geasd.dsqat h rack 156 causing gear drive 152
torotate in the direction of arrow 154. This in turn causes drive roller

118 to 0843t e in (e pdoXimet ¢rainl 20df each tpatet 2 Inaffixedtorthg recgys Whwithin in turn,

rotates drive, roller 0 inth irectiqn of arrow 122b. The counter
Fotat o of GPe0a L coRipen b 350h aep die SErRE TR0V ARSI e
engagenent ofach pdstz gt Sledibt, beidabR, S8R EHE! oftAbeDlelBfoughihd Gisendig #@t | on of
128a, causing the next unused tester 130a to enter throulgh throat 116

bet ween r ol | ©rthe qutgidgeérecess. 1 Opboubabivdefinedpornreemal andbiZantuchaangst t he

packagi ng which enc tester 130a are pul].ed apart. and fed into there
respective t?a%?(téoﬂf%gi%gﬁﬁylg an@%?i?eeﬁé'ai)ﬁlsmtn eanm]ﬂmuml_r%ﬁ%-%%S LFS- 143
optimal 'y oringfibiefo leds HRALBGI 4b a6 r’cﬁﬁ@algﬂ’ml@&?tﬁarﬂ-_ﬁﬁ@t a0vd AlRAhtioélydi st al
housi ng face 142 of neter 104, as illustrated in Fig. 7C, and_to penetrate

the skin wi tor aditionakydhebettopp portipn fof thepagkagingimeieral waw pe Hexibiesy | 32 does
not travel the 1 | S84 I i npl et e
t he necessaré}@ aséxﬁ(%ﬁ g‘ﬁ?@)ﬁgﬁg é?ﬁggﬁ,&e%reecgsésg?(%%ﬁr%&g{ﬁrzﬁaﬁ %{Sd %%S{sggld tester
130a wi || resrabendabld @rdlefloctalsle nelhtiedtoexdgiosther.t t o cont am nants.

Concurr y with_the dispensi of unus tester 130a, the | ast used
tester @@ is 02]‘&?@8 IBC&E?‘%& &g%rtsﬁrfg‘fq mreglafoélpdi %?}%?Htfgfo I8back into
its correspoRdissqor TaSHafth sSitideRle 508 ARbrdwe thardifNg wWHidHesténdseivdenack 113.
[ 0069] The penetration depth of mcroneedle 172 is preferably set to

bet ween abowadi@enireeessesaitand defines 2 side adgecorgedgeailathigh sutendrethodengtn. 5 mm
and 1.5 nm ddli ty t. cidg..pressure.a . . dl tration
site, pr essu‘%fgsn—%f %‘g E!fgﬁ bpggﬂ?’ss fg"%ltﬁggé?&giltﬁ 1%§§)t'td b rrag%qlgﬁ'%éta&#ﬁgeet he skin

in this areawniftdot sifp epwhbeiadjiceneieiteRGire BeriiablelaBoiitrsuoh mexiski n and " punp”
it into the fluid transfer channel within mcroneedle 172. Thems]arrpl ed
fluid is theReaesssndP ars Ralorably peendespased Fom: qash ober pleag B 9 Rh&iFRi n an

el ectrocheni£a L gﬁg"eﬁj -] I%@Aj - ay screen
136 of net erﬁlé%)%%f%g%h]%?e e s?'g?)qéo ?%%Iﬁ(géut%r(ﬁ)mﬂ%ﬁ%gl te?pgl?%ﬁlzﬁﬁgstable
posi ti on untiolw 2hef avetlrspsiegnsdrimlly labgnesiespraaiet moten22 foneccaan driva om t he
skin. Such a signal .is, given once an adequate s | e vol une of

physi ol ogi Caqprqq%ggs&fﬁéigglsggﬁelp _BEE‘F%?%‘H‘W T’f%‘?ett‘?'}gg@@é't er's sensor. For
ie)égrggflgoggt teLelgéigWAQxﬁifﬁ’mds‘aﬂtre%qoﬁx@r Q%‘lﬁ@bf@f {1 pré@fiPiehtfsel ved” icon to

r that a sufficient volunme of fluid has been collected
and t he net egrovdingoftaroe 42 end plucklity ofitestess 328¢xiklytattaced0d famRelovi ng t he
di stal housing, surf 142 fromthe skin rel eases | ower usi ng portion 132
to return to~3h t%%t?‘é%ﬁ@ﬁ,“%ﬁ%@ﬁ“‘%éﬂtap ﬁ%ﬁ@“&F@%ﬂb%&?r}’geﬁ ed tooth rack
156 fromdrive gear 152, thereby preventing drive gear 152 fromrotating
strip drive rollers 118 and 120. In this extended, |ocked position, distal
housi ng face 142 extends beyond the tip of mcroneedl e 172, thus,
preventing i nadvertent contact with it by the user. Protective cap 134 may
then be positioned over | ower housinglportion 132 while system 100 i s not
in use. An exanple of a nmeter having an upper and | ower housing interface
simlar to that of 22



LI FE-068 LFS-143 meter 104 is described in U S. Patent Application entitled
M ni mal Procedure Anal yte Test System having Attorney Docket No. LIFE-054
and filed on the sane day herewith, which is herein incorporated by
reference. - [0072] The above steps are repeated as necessary when desiring
to measure a target analyte. Upon the subsequent indexing of StIFE6s 06,
tester 130a is caused to advance around roller 118 and returnedBd4a seated
position within its correspondi ng recess, while the next unused tester is
oper ativel y despbesabveAdesths Neaedtseis3Gare istacoessiedgbeacts etier bhat used
portion of %ri p 106 advanceg througp tracks 110 .and 113, and i.é caused to
be spool ed wEHi FPEEIRYHAE WEG ST [iier P KRieNRk £18e28 1RFESYDSHALE MAe, S onpl et el y
used cassett gt thyer! GEOYVGH WHiGMSREET a}Qﬂma@,%rfmeymE@cmmagBe w t hout
concern of creati'ng” a bi ohazaroll. A cassette containing a partially used
strip of tespmvsleddy dpeddeiwouiddydrramth enotresedrto dorh teatees 32 nSlaed t o use t he

remai ni ng unused testers. )KItS [0073J _Als royi ded t he present

i nvention ar gontinugus ‘6%’ Bt léé?ri‘?,firﬁ ep#elefng; gi‘ge %??@%P‘%ﬁﬁsﬁge%di ment,
the kits inckudgiifg BetRieBSbr w&giﬁ%%éj%enm&frg . Ngs BherisiPibRetwifhventi on.
The subj ect systemincludes a subj” ect neter and at | east one subject
cassette whi tdsperyo ramdios pamall daspide repsd 44 eflinlles 46The spatnedd iscassett e may

be pre-| oade it strip of teste as (descri bed above or rnay be
provi ded. Ada?ﬁfl\’niegﬁﬁﬁ’i’??f‘ e?ﬁéteﬁﬁefgirﬁﬁ}é?‘ﬁ@ﬁfge one or nore strips to be |oaded
into the cassette. Finally, the kits typically include instructions for

usi ng the subject systems and for | oading and renoving cassettes into and
out of the sDisyise icefien Mdtkeds i nstructi ons nay be present on one or nore

of the ging; a.l abel insert, jners present.in the kits, and the
e, [ BBHT A T nB ey B Bl 1S b S A B s B A R some
detai | by wayadefl firlcaed plocess feffaba¥AR!tBe 5tfibs BEHhE @sRentdhv&ltdhiahy, iff
understanding, it is readily apparent to those of ordinary skill in the art

in |ight of P#écelanchHimyandofingated tesieshd PbRigshih ard}B aiThothdiirsksinal

nmodi fication : t A [ )1 pirit or
scope of theﬁ%%ﬁﬁﬁ@g&%ﬁ}é ggsg)égvxﬁ#ggygbtgg%%gpﬁ% t&i%ﬁ‘/&%\ﬂgt is clained
is: 1. A packagiaogorf of orearnadraisiegs,lie stdet so fabricae seipSiorad thel | ecti ng and
anal yzing a sanple of fluid,_ conprisjng; irst strip.portion having a
engt b d nen RGROIEA R 2 6 Mgt bATAAE: EBNERI g b TiheF HER Biptor
serially al i gge 4 %mtedqag&i&aqusi&ee&g%geﬁ&mrﬁg tRE 1 APHRRETEn, OF

receiving a tester therein and configure or containing said tester
the interconnected testers 32 are fabricated in an end-to-end arrangement along

OV K

the length of webbing.

[0047] For purposes of describing a web-based fabrication process of the present
invention, only two testers are illustrated in Figs. 3A-3K; however, it is
appreciated that any number of testers may be concurrently fabricated along the
same length of webbing. Also, for purposes of describing the present invention,
the same reference number (50) shall be throughout Figs. 3A-3K to identify the
cumulative webbing structure which results from each successive step of the
fabrication process.

[0048] The fabrication process is initiated by providing a continuous webbing of
substrate material 51 upon which a first conductive layer 52 is provided to form a
first electrode, collectively forming a cumulative webbing structure 50. The

substrate webbing 51 preferably consists of a polymer film, a foil material and/or



therein; a second strip portion having |ength and wi dth di nensions simlar
to said length and said width dinensions of said first strip portion,
wherein said second strip portion is aligned with said first strip portion
wherein said second strip portion covers said opening of each said recess;
and neans for retaining a tester wwth a correspondi ng recess. 1IAFef¢gret hod
of packaging testers for accessing, collecting and anal yzi ng alsssgd e of
fluid, conprising the steps of: providing a plurality of testers to be
packaged; pr morginigmbteealsaaktagy silicdf glakfcefahic asbbeilitl Aguitalsie of said
plurality of testers at the opening of a recess of said first strip
portion; attBelMsH feudmnit: inpelysstar e gepolyrdyiese saprhthalatsPEE: i p porti on;

and sealing ' : ' B |.d fi . ' j.on wherein
said tester s%?@@gg%r% {Iﬁ?r?@%é&d&%s%gam ang fr}{e%:{ense . be\t%g}?%%ésof testers
for accessi nincheiidgd, éat nngindtred tanalcyirh Rgutterma®lapontion kethdiquenegr,i sing: a
recess portion conprising a plurality of serially aligned recesses; a
tester per maflEHenbeRgsBEParaEgn. i lemertayaperalion, etsck slectrepiating, lsgdelessor t i on

ner ot cal | yPRagpSERL Prbi e liE ST onlISER QBN L, DTS ¢
are not limited to, palladium, gold, platinum, silver, iridium, stainless steel and the
like, or a metal oxide, such as carbon, e.g., conductive carbon ink, or doped tin
oxide; however, for purposes of describing the present invention, palladium is
used as conductive layer 52. Thereafter, as shown in Fig. 3A, a redox reagent
system 54 is deposited within a reaction zone 56 of palladium layer 52 along the
length of webbing structure 50. Such deposition may be accomplished with slot
coating, needle coating, screen printing or ink jet printing techniques, which are
well known in the art.

[0049] In an ancillary web-based process, a spacer layer webbing 58, as shown in
Fig. 3B, is provided having a spacer layer of which both surfaces have an
adhesive layer applied thereto. These three layers are collectively sandwiched
between bottom and top protective release liners. The resulting 5-layer spacer
webbing 58 is then selectively “kiss” cut so as only to cut through portions of the
top release liner, the adhesive layers and the spacer layer, but not through the
bottom release liner. The portions of the top release liner and the adhesive layers
which are cut free are removed from spacer webbing 58, as illustrated in Fig. 3B,
what remains are the exposed portions 60 (the hatched areas) of the adhesive
layers and the bottom release liner. Finally, as illustrated in Fig. 3C, the top side
or surface of the resulting spacer layer webbing 58 is then applied over the
reagent zone 56 of webbing structure 50, adhering thereto by means of the
exposed areas 60 of the bottom adhesive. -

[0050] As illustrated in Fig. 3D, cumulative webbing structure 50 is then

selectively die cut completely through its various web layers, i.e., bottom release

liner (now the top layer of cumulative webbing structure 50), adhesive layer and

13



LI FE-O& LFS-143 4. A cassette for operatively containing and di spensing
testers for accessing, collecting and anal yzing a sanple of fluid,

cassette conprising: a housing; at |least one track defined within s
housing for storing and guiding a strip of testers when | oaded within said

cassette;

a pair of drive rollers for indexing said strip of t&BE-@68

sai d
aid

s; and a

tester dispensing space defined between said pair of drive rol LB§-53wherei n
only a single tester is dispensable through said tester dispensing port at
a tinme. 5. Apdiadiuveniayer 52 clesHically,ahelfroot drdfotvarg partmarfdl & vafbbpigy si ol ogi cal

fluid and for rreagrgéi.n t he concentrati.on of a Eﬁ%r et anal y&ﬁe Wi t hi
Fluid, said SYSTERPRENTHIEING Prepate HeRhin SRt B0t 160K BT 41 and
conpri si ng:  fhidrofeeNRUSEYMh .%z(adlgo@mry,e&@&a@gie@e 56%s dueAlVBord @h&h £ASS
therein and having a distal face having a slot aligned™with said te

di spensi ng spheeyt cahporfiony 64rermh@b frethemceimvaed figmseghding stwetuge a® amkechani sm
of said cassette.d6 A gt hod. of dils?e Si Qi%'t estlecgs frgm a %br i£ of
for accessi nifTaRgdcdierba HRaAVRS lasohne A8dF Besled Ry H LomrdRINg: onp

the steps of gn(cple BOQME BisBEdtd Gs ShdvPinfi

ci@i m 3; (b) separating sa

recess portion fromsaid cover portion, %)nerel nonly a

[0051]

[0052]

[0053]

In another ancillary web-based process, as illustrated in Fig. 3F, a webbing
of conductive material 70 is provided and die cut to form the second electrode
layer 72 and microneedles 74. Conductive material webbing 70 may include any
of the conductiv‘é materials used above fqr fabricating the first conductive layer
52; however, for purposes of describing t;he invention, gold-plated stainless steel
is used. As illustrated in Fig. 3G, conductive material webbing 70 is then placed
on top of cumulative webbing structure 50, which structure now includes a
substrate material 51 on the bottom thereof, and palladium layer 52 having a
reagent thereon, the previously exposed, remaining adhesive layer 60, spacer
creating layer 62 and gold-plated stainless steel layer 72, successively stacked
thereon.

Next, as shown in Figs. 3H and 3], several die cuts are made to cumulative
webbing structure 50. First, bridges 76 formed by the gold-plated stainless steel
layer 72 are die cut and scrapped. Cutting bridges 76 also frees piece 78 of layer
72 which is also scraped. Next, a die cut is made to remove two scrap pieces 82
on opposing sides of reaction area 84 to provide a venting port within the
electrochemcial cell and to define an exact volume for sample collection and a
precise electrode surface area. Finally, to complete the tester fabrication process,
cumulative webbing structure 50 is cut across its width between adjacent testers,
resulting in a plurality of singulated testers 86 and 88.

After the plurality of testers 86 and 88 is fabricated, they are picked and
placed by robotic means within the bottom portion of a packaging 88 in a serial
arrangement, resulting in the strip configuration described above with respect to

Figs. 1A-2B. The bottom or tray portion of the packaging strips of the present

14
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single tester is exposed from an associ ated recess, (c) operatively
orienting said tester with respect to said target skin surface; (d) using
said tester; and (d) repositioning said used tester within said associ ated
recess. 25 LI FE-O&8 LFS-143 7. A strip of testers for accessing,
collecting and anal yzi ng a sanpl e of physiological fluid, congdFE{6fy. a
frame structure having a length; a plurality of testers flexi bllfSd#} ached
to said frame structure wherein said testers are serially aligned al ong
sai d | engt h. irgeiioretsipoefemblydnsfrerfdianipl¢ emtariasbiitonaylecregdiimdeasdnd col | ecti ng

Strip of ol aSHAHE pEaRair BnG isScF Eababrites bt POV ARAPIR: bERPEGRer at vely
Lowar 49 Sal 0 G e R B B Aot on
of said stri plastiomasalle cayvsruchue,tindwding regsskayities 90 agd fhedilspensi ng a first
;ﬁgt er thr Ou?uhrfascgé grotugg Eh%rregclsg ;‘?erh?ﬁg??’mi? Be ?c;)rm(efd)byuc%lrn% esgl%lg g rlnI:'itSeE‘ialt ester;
between matched dies. The tray structure may be. For strip embodiments having
interconnected testers, wherein the resulting tester webbing provides the
interconnected testers in an end-to-end arrangement, the entire strip is placed on
top of the bottom portion of the packaging, wherein each tester is centrally
aligned with a récess.
[0054] Either before or after placement or alignment of the testers within the
bottom portion of the packaging, a desiccant material 92 is disposed on, and
preferably adhered to, each tester at a location that will not interfere with the
sensor and miconeedle functions. The desiccant material 92 helps to maintain
each recess at an appropriate humidity level after packaging so that the sensor
chemistry is not adversely affected prior to use. Because the recesses, as
described below, are hermetically isolated from each other, the opening of one
recess will not affect the hermetically sealed state of the other recesses. The
desiccant material may have any suitable form, including but not limited to a disk
or bead configuration.
[0055] Next, or prior to inclusion of the desiccant material within the recesses, the
proximal end 94 of each tester is attached to and subsequently retained within the
interior of the recess in which it is positioned. The testers are attached by means
of sonic welding, an adhesive material, or the like, as it is intended that each tester
be permanently retained within or associated with the recesses to which it is
attached for the operative life of the tester.
[0056] A top portion (not shown) of packaging 88 is provided which has length
and width dimensions commensurate or similar with that of the bottom portion of

packaging 88 and may be made of materials similar to that of the bottom portion

of the packaging, such as a plastic laminate having aluminum liner. The top
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(g) repositioning said first tester within said associated recess. 9. A

nmet hod of dispensing testers for accessing and collecting fluid froma
target skin surface, conprising the steps of: (a) providing said strip of
claim7; (b) positioning a tester relative to said frame structure wherein
said tester is positioned substantially normal to said target HREASSurface;
and (c) using said tester to access and coll ect a sanple of sal&Sfflid. 10.
A kit for accessing, collecting and anal yzing a sanple of fluid,
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strip is provided with sprocket holes to engage with a pair of indexing rollers

within the meter which are configured to index and dispense only a single tester at
a time upon activation of the meter by the user. The indexing and dispensing of
the flexibly attached testers involves peeling back the packaging matenal, if such
is provided, and moving the tester in a manner and into a position for piercing the
skin surface.

[0058] Referring now to Figs. 4A-4D, a system of the present invention is
illustrated. System 100 includes a cassette or cartridge 102 and a meter 104.
Cassette 102 contains a strip 106 of testers (see Fig. 4B), as described above with
respect to Figs. 1A, 1B, 24, 2B and 3K, operatively loaded therein. Cassette 102
and meter 104 are configured to operatively engage with each other wherein
meter 104 functions to individually dispense testers of strip 106 from cassette 102
and to measure one or more characteristics, e.g., one or more analyte
concentrations, of the body fluid sampled by a dispensed tester. Each of the
cassette 102 and meter 104, their operative engagement and collective operation

and function are now described in greater detail.

16



10% & ()-"10% & ()-$:10% & ()-Je dEy3+10% & ()- )!10% & ()-& 10% & () -
f&LO%W & ()-f10% & ()- 10% & () - _=IR109& ()-!!1109% ()- $L10%WK () -
10: 10: 10:,s910% & ()-810% & () -; #i kl }~?4= -
10MF <s10%&' ()-f110%WK' ()-SH#!' 10%W& ()- ! SH!'109%& () -
F1090U& () -!1110% . & () -1 mOxgH= LIFE-068
10M 109W&' ()-L! ! 109%& ()-L! 1098 ()-:!!10966& ()-:s$910%v&' () - LFSNAH3
10MUWKYZz[ PE:

Cassettes

[0059] Cassette 102 has a modular configuration and may be replaced and
disposed of upon use of all testers contained within cassette 102. Additionally,
cassette 102 is configured in any convenient manner to accommodate a strip 106
of the present invention containing a plurality of testers. The number of testers
within a single strip or loop is sufficiently large, e.g., between about 10 and 100,
and more typically between about 10 and 50, so as to minimize the frequency
with which the user must replace the cassette, and preferably, not so numerous
such that the testers’ effectiveness expires prior to being used.

[0060] Cassette i02 may contain a barcode or some other means (such as a chip)
for transferring information to meter 104 upon operatively engaging loading the
cassette with the meter. As such, meter 104 would automatically read this
information v;/hen cassette 102 via a detection system. Any conventional detector
may be employed. Information that may be useful includes: a calibration factor or
code for calibrating the meter according to the type of testers employed within the
cassette, the number of testers used and/or remaining within the cassette, the
number of days since the cassette was installed and/or days until tester expiration.
The latter information is important as the testers (within a packaged strip) have a
limited lifetime.

[0061] Cassette housing 102 is preferably light-weight, ergonomically designed
and small enough to be handled by the user with one hand, but which is spacious
enough internally to accommodate strip 106 as well as testers which have been
used (in operation with the meter) and the associated packaging material from
such used testers. One useful cassette configuration is illustrated in Fig. 5. This
configuration provides an internal construct having a set of curvilinear tracks or
grooves 108, 110 and 113 defined and separated by walls 114, which run
substantially parallel to each other in a wound or spooled configuration. The
tracks have width dimensions to accommodate the thickness of a strip recess and

a wall height to accommodate the strips” width. Walls 114 are sandwiched

between two sides of housing 112. Such a design is preferably made of a plastic
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material, such as ABS or any other suitable thermoplastic, and fabricated by
injection molding techniques.

[0062] The tracks originate from a centralized area of cassette 102 and terminate
at a peripheral portion of cassette 102 at a pair of drive rollers 118 and 120. A
first or central track 108 runs between second or inside track 110 and third or
outside track 113. Central track 108 is used to accommodate a packaged strip
106, which is preferably pre-loaded within cassette 102 during the manufacturing
assembly process. Central track 108 terminates at a spacing or throat 116
between internal cylindrically-shaped drive rollers 118 and 120. The distance
between drive ro‘llers 118 and 120 which define margin or dispensing space 116 is
sufficient to snugly accommodate the thickness of a packaged recess of strip 106
there through without compressing the recess, so as not to cause damage to the
tester therein. As shown in Fig. 4A, drive roller 118 1s axially engaged through
housing 108 of cassette 102 with a drive gear 152 positioned on the backside 150
of cassette 102. Drive gear 152 has teeth 154 for engagement with internal
componentry of meter 104, described in greater detail below, for rotating drive
roller 118. In turn, drive roller 118 rotates drive roller 120 by sprocket pins in the
direction of arrow 122b by means of sprocket pins (not shown) which extend
radially from roller 118 into corresponding pin recess (not shown) within roller
120. Alternately, both rollers may provide pins and recesses which correspond to
the recesses and pin, respectively.

[0063] As shown in Fig. 6, each of rollers 118 and 120 have radially-extending
sprockets 164 which are each sized and spaced apart from each other an
equidistance to matingly engage with holes 166 of packaged strip 106. Thus, as
rollers 118 and 120 rotate towards each other, sprockets 164 mate with holes 166
and cause packaged strip 106 to be indexed or advanced in the direction of arrow
128a (also shown in Fig. 5). By indexing it is meant that the strip is caused to
advance only a fixed distance and expose and dispense only a single tester upon
activation of the meter’s mechanics to perform a fluid sampling and measurement

routine. Such indexing routine and the corresponding meter mechanics will be
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)~ - NN\Ng mRVgEgiged with roller 120 and is caused to advance in the direction of arrow 128c.
As such, tester 130a becomes exposed as it passes through rollers 118 and 120
and is flexed away from its recess, extends downward in a direction substantiaily
perpendicular to the rotation of rollers 118 and 120 and substantially normal to
the skin surface. ‘ In this distally extended or dispensed position, tester 130aisina
testing or active position wherein microneedle 172 is caused to penetrate the skin
and access the targeted physiological fluid therein and the electrode contacts 174
of tester 130a are positioned to contact corresponding electrical contacts of meter
104, which will be discussed in greater detail below with respect to Figs. 7 and 8.

[0064] Repeated indexing of strip 106 results in successive use of the testers

therein and advances bottom or recess portion 168 and top or cover portion 170 of
the strip packaging into tracks 110 and 113, respectively, in the direction of 128d
and 128e, respectively. As each tester is heat sealed to the inside of the recess in
which it is packaged, each successive indexing routine advances the most recently
used tester along with bottom packaging portion 168, as illustrated by tester 130b
of Figs. 5 and 6. As the testers and recesses achieve a substantially parallel

indexing path, the testers become nested in their corresponding recess, as

illustrated by tester 130c of Figs. 5 and 6.

Meters
[0065] Meter 104 of system 100, its engagement with cassette 102 and its
operation are now described with respect to Figs. 4B-4D, 7A-7C and 8. Referring
to Figs. 4B-4D, meter 104 includes an upper body portion 130 and a lower body
portion 132, the latter of which may be covered by a protective cap (not shown)
when not in use, and is exposed upon removal of the cap. Upper body portion

130 provides a display screen 136 and various knobs 138 and buttons 140 for user
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Display screen 136 may be used to display various user directions, system
messages and data, e.g., analyte measurement values, the number of unused
testers remaining, the number to expiration of the unused testers, etc. The
backside 146 of upper body portion 130 includes an open receptacle or cavity 148
configured and dimensioned for receiving cassette 102. As shown in Fig. 4C,
receptacle 148 includes a geared tooth rack 156 having drive teeth 158 which
engage with gear teeth 154 of drive wheel 152.

[0066] Lower portion 132 of meter 104 includes a distal housing face 142 having
a distally extending “pressure ring”” 144 which, when applied to the target skin
surface, depresses tissue around a periphery of the intended access site within the
skin. All or at least a distal housing face 142 of lower portion 132 is preferably
transparent so as to allow the user to observe the target skin site during the testing
process. Various views of distal face 142 are illustrated in Figs. 7A-7C and 8.
Within pressure ring 144 is a slot 180 through which the microneedle 172 of a
dispensed tester extends when in a testing or active position, as illustrated in Figs.
7C and 8. As best shown in Fig. 7B, distal housing face further includes a set of
electrical contacts or leads 184a and 184b which extend from the meter’s
electronics which are housed in upper portion 130. Such electronics typically
include a controller in the form of a microprocessor for controlling all electronic
related system functions, including but not limited to, displaying information,
receiving data input by the user, implementing user commands, the testing of the
physiological fluid (e.g., sending the necessary electrical signals to the tester),
receiving calibration information from the cassette, storing system software and
information into memory, etc. Electrical contacts 184 are aligned to engage with
the corresponding electrodes or electrode contacts of the testers. As such, input
signals are provided to and output signals are received from the tester’s sensor for
testing, for example, the analyte concentration of the sampled fluid. Further

electrical contacts are spring-loaded against a tester guiding member 188 such
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that when a tester 172 is dispensed in a testing position, as shown in Fig. 7C, it is
securely held so as to remain in position and resist any flexing which may occur

as a result of penetrating the skin..

Methods of the Present Invention

[0067] The methods of the present invention involve the use of meter cassette
102 and meter 104. To operate meter 104, the user begins by depressing button
140, as illustrated in Figs. 4B, 4C and 4D, to unlock a locking mechanism (not
shown) which maintains upper portion 130 and lower portion 132 in a locked
position when meter 104 is not in use to prevent inadvertent activation of the
meter. Depression of button 140 could also serve to turn on the meter’s
electronics.

[0068] In operation, lower portion 132 is slidingly received by upper portion 130.
Thus, when distal face 142 of lower body portion 132 is pressed against the skin,
lower portion 132 moves in the direction of arrow 145 of Fig. 4D while being
resisted by a spring (not shown) within the meter. The load of the spring may be
adjustable to accommodate various test locations on the body and the needs of
different users. When lower portion 132 has traveled a predetermined distance
relative to upper portion 130, another spring mechanism, which has become
loaded or energized by this relative motion, is unlatched thereby forcing cassette
102 to move downward within meter 104. During the cassette’s travel, gear drive
152 of cassette 102 (see Fig. 4A) engages with geared tooth rack 156 causing gear
drive 152 to rotate in the direction of arrow 154. This in turn causes drive roller
118 to rotate in the direction of arrow 122a (see Fig. 5) which, in turn, rotates
drive roller 120 in the direction of arrow 122b. The counter rotation of drive
rollers 118 and 120 drives strip 106, by means of the engagement of sprockets
164 within sprocket holes 166, in the direction of 128a, causing the next unused
tester 130a to enter through throat 116 between rollers 118 and 120. Top and
bottom portions 126 and 134 of the packaging which encase tester 130a are pulled
apart and fed into there respective tracks 110 and 113. Tester 130a is then
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optimally oriented to contact electrode contacts 184a and 184b of distal housing
face 142 of meter 104, as illustrated in Fig. 7C, and to penetrate the skin with
microneedle 172. If for some reason, lower portion 132 does not travel the
predetermined distance, i.e., the user fails to complete the necessary actuation of
meter 104, the packaging encasing unused tester 130a will remain sealed so as not
to expose it to contaminants. Concurrently with the dispensing of unused tester
1304, the last used tester 130b is caused to rotate with drive roller 118 and fold
back into its corresponding recess of strip 106 and fed along with it into track 113.

[0069] The penetration depth of microneedle 172 is preferably set to between
about 0.02 mm ahd 2.0 mm, or more preferably set between 0.5 mm and 1.5 mm.
In addition to placing pressure about the needle penetration site, pressure ring 144
results at least in part from stretching the skin in this area and thereby helps to
extract a sample from the skin and “pump” it into the fluid transfer channel within
microneedle 172. The sampled fluid is then transferred to the sensor portion of
tester 130awherein an electrochemical assay is made, and the results displayed on
display screen 136 of meter 104,

[0070] The user continues to hold meter 104 in stable position until the meter
signals the user to remove the needle from the skin. Such a signal is given once
an adequate sample volume of physiological fluid has been received within the
tester’s sensor. For example, meter 104 may be configured to display a “sample
received” icon to indicate to the user that a sufficient volume of fluid has been
collected and the meter may now be removed from the test site.

[0071] Removing the distal housing surface 142 from the skin releases lower
housing portion 132 to return to an extended, locked position and disengages
geared tooth rack 156 from drive gear 152, thereby preventing drive gear 152
from rotating strip drive rollers 118 and 120. In this extended, locked position,
distal housing face 142 extends beyond the tip of microneedle 172, thus,
preventing inadvertent contact with it by the user. Protective cap 134 may then be
positioned over lower housing portion 132 while system 100 is not in use. An

example of a meter having an upper and lower housing interface similar to that of
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meter 104 is described in U.S. Patent Application entitled Minimal Procedure
Analyte Test System, having Attorney Docket No. LIFE-054 and filed on the
same day herewith, which is herein incorporated by reference.

- [0072] The above steps are repeated as necessary when desiring to measure a
target analyte. Upon the subsequent indexing of strip 106, tester 130a is caused to
advance around roller 118 and returned to a seated position within its
corresponding recess, while the next unused tester is operatively dispensed. As
the testers are successively used, the used portion of strip 106 advances through
tracks 110 and 113, and is caused to be spooled within cassette 102 until all
testers are used.  The completely used cassette 102 is removed from meter 104
and may be disposed of without concern of creating a biohazard. A cassette
containing a partially used strip of testers may be removed from the meter and

later engaged to use the remaining unused testers.

Kits

[0073] Also provided by the present invention are kits for practicing the subject
methods. In one embodiment, the kits include a subject system for practicing the
subject invention. The subject system includes a subject meter and at least one
subject cassette which may be disposable and replaceable. The subject cassette
may be pre-loaded with a strip of testers as described above or may be provided.
Additionally, the kit may include one or more strips to be loaded into the cassette.
Finally, the kits typically include instructions for using the subject systems and
for loading and removing cassettes into and out of the subject meters. These
instructions may be present on one or more of the packaging, a label insert,
containers present in the kits, and the like.

[0074] Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without

departing from the spirit or scope of the appended claims.
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a first strip portion having a length dimension and a width dimension and
comprising a plurality of serially aligned recesses, each said recess comprising an
opening for receiving a tester therein and configured for containing said tester
therein;

a second strip portion having length and width dimensions similar to said
length and said width dimensions of said first strip portion, wherein said second
strip portion is aligned with said first strip portion wherein said second strip

portion covers said opening of each said recess; and

means for retaining a tester with a corresponding recess.

2. A method of packaging testers for accessing, collecting and analyzing a
sample of fluid, comprising the steps of:

providing a plurality of testers to be packaged,

providing the packaging of claim I;

associating each of said plurality of testers at the opening of a recess of
said first strip portion;

attaching said plurality of testers to said first strip portion; and

sealing said second strip portion to said first strip portion wherein said

testers are sealed within said associated recess.

3. A strip of testers for accessing, collecting and analyzing a sample of fluid,
comprising;

a recess portion comprising a plurality of serially aligned recesses;

a tester permanently associated with each said recess; and

a cover portion aligned with and sealed to said first strip, wherein each

said tester is hermetically sealed within said associated recess.
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strip of testers when loaded within said cassette;

a pair of drive rollers for indexing said strip of testers; and

a tester dispensing space defined between said pair of drive rollers
wherein only a single tester is dispensable through said tester dispensing port at a

time.

S. A system for accessing and collecting a sample of physiological fluid and
for measuring the concentration of a target analyte within said fluid, said system
comprising:
a cassette according to claim 4; and
a meter comprising:
(1) ahousing having a receptacle for receive said cassette therein

and having a distal face having a slot aligned with said tester dispensing space;

and

(i1) means for activating said drive gear mechanism of said
cassette.
6. A method of dispensing testers from a strip of testers for accessing and

collecting fluid from a target skin surface, comprising the steps of:

(a) providing the strip of claim 3;

(b) separating said recess portion from said cover portion, wherein only a
single tester is exposed from an associated recess,

(c) operatively orienting said tester with respect to said target skin
surface; _

(d) using said tester; and

(d) repositioning said used tester within said associated recess.
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7. A strip of testers for accessing, collecting and analyzing a sample of
physiological fluid, comprising:

a frame structure having a length;

a plurality of testers flexibly attached to said frame structure wherein said

testers are serially aligned along said length.

8 A method of dispensing testers for accessing and collecting fluid from a
target skin surface, comprising the steps of.

(2) providing said strip of claim 3;

(b) providing said cassette of claim 4;

(c) operatively loading said strip within said at least one track;

(d) indexing said strip towards said tester dispensing space;

(e) separating said recessed portion of said strip from said cover portion
of said strip,

() dispensing a first tester through said tester dispensing space;

(f) using said first tester; and

(g) repositioning said first tester within said associated recess.

9. A method of dispensing testers for accessing and collecting fluid from a
target skin surface, comprising the steps of:

(a) providing said strip of claim 7,

(b) positioning a tester relative to said frame structure wherein said tester
is positioned substantially normal to said target skin surface; and

(c) using said tester to access and collect a sample of said fluid.

10.  AKkit for accessing, collecting and analyzing a sample of fluid,
comprising;
at least one strip of claim 7;

at least one cassette of claim 4 for dispensing the testers of said strip.
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