1-9 OCT 2006 CONTINUOUS STRI P OF FLU D SAVPLI.NG AND TESTI NG DEVI CES AND
METHODS OF MAKI NG PACKAG NG AND USI NG THE SAME FI ELD OF THE INVENTIgW 006
[ 00011 This invention relates to the sanpling and testing of physiol§ J£
fluid. Mre particularly, the invention relates to continuous strips of
physi ol ogical fluid sanpling and testing devices, the manufacturing
thereof and the use thereof wthin a neter configured for individually

di spensi ng such sanpling and testing devices. BACKGROUND OF THE | NVENTI ON
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hone testing, etc., where the results of such testing play a prom nent

rol e i-n the diagnosis and rrqﬂ@?gmnfﬂ yviTYgyi ety of disease conditions.
Anal ytes of interest include glucose Pfor di abet es managenent, chol esterol
for noh®@dji ng cdrhld mveson ralatas oo diet saompding dndigsting of physioidedral figid evel s of

t her apeutic ents, and identifying illegal. |Ievels of grags,, and the like.
In response etWécugﬁrlthﬁdnY%Sngﬁ’@%tfb‘%"né}ﬁé‘i"iﬁtsé“lbgd#@ riiplegicghilud

determ nat i 1 I j I ion protocols
and devi Cegﬁyglﬁn%gﬂq@%tﬁ%eggﬁgﬁatﬁn%ﬁﬁg%ﬁéﬁgg%?lﬁlééﬂﬁggg }%ede%ﬂ%g%/ogroped. [ 00031
I n det er m niwithit henatoroafifurad farindividuallpabstising suchsompliigandgestiap sanple, a
physi ol ogi cg:q sanple nust first be obtained. Obtaining and testing the
sanpl e of t &fViyol ves cunber sone and conplicated procedures.

Unfortunately, successful manipul ation and handling of test: el enents, such
as test strips, lancing nenbers, neters and the like is to a great extent
dependent on the visual @®agrgrowwmOramEiNvaexieyity of the user, which in

the ca people with diabetes is _supject to deterioration over the
cour sef(gq(ﬁﬁ he di € gengeRiratiqa %rfnéﬁ*?éméé%ég}'mﬂ@%‘ﬁﬁéa’[nﬁ IHRARYE gni fi cant

:_FIS:E 8288 Lgﬁsﬁcﬁa‘%ﬁagag@gﬁ%ﬁéséﬁa ;I(it’ I f:&laér%tg iley i :é(%%%ts gﬁclilger %q%a% %fggiet i onal
assi st ance fpplmating séthiagsy including clinical laboratory testing, home testing, etc., where
the results of such testing play a prominent role in the diagnosis and management
of a variety of disease conditions. Analytes of interest include glucose for
| diab.f-:tes management, cholesterol for monitoring cardiovascular conditiohs, drugs
- for monitoring levels of therapeutic agents, and identifying illegal levels of drugs,
and the like. In response to this growing importance of analyte concentration
determination, a variety of analyte concentration determination protocols and
devices for both clinical and home testing have been developed.

[0003] In determining the concentration of an analyte in a.physiological sample, a
physiological sa‘mple‘must first be obtained. Obtaining and testing the sample
often involves cumbersome and complicated procedures. Unfortunately,
successful manipulation and handling of test elements, such as test strips, lancing
members, meters and the like is to a great extent dependent on the visual acuity
and maﬁual dexteﬁ:[y of the user, which in the case of people with diabetes‘is

subject to deterioration over the course of the disease state. In extreme cases

people that have significant loss of sight and sensation, testing procedures can



devi ces ‘or personnel. [0004] A typical procedure for nmaking a glucose
measurenent with the use of a test strip involyes the follow ng adtdiGITs20esr
steps (but not necessarily in the order given): (1) renoving supplies from
a carrying case, (2) renoving a |lancing device oading cap diIFEe& , (3)
removi ng and di sposing of a used lancet fromthe |lancing deviL&€&l4y 4)
inserting the lancet in the lancing device,’ (5) twisting off a protective
cap from t heschmmonifi¢ad) yrdfbical engragheed addtiiog! desistanee ¢ap) ancil)argocki ng t he
| anci ng de%{i ce. £8% Oxﬁ-ge?i ng a test strip vial/ container, (9) renoving a
strip from$HES EORYEPNE and inserting or interfacing it with a neter,

(10) h ing a | b i 1 lof . i ng

devi _cefblo(mi]Z) rengeflﬁgﬂtﬂﬁg%\g%&cﬁﬁgﬁg}en%%c%&q‘%?(I)T(n% ﬁrgxfnlseﬁt; ﬂfﬂh{ 1%1)SE gg%r acting a
sanpl &, ( l4festajpg inivolyes dnpoBotvmgtdsonseststagisbyt rendecestatidy mithgordesul t s of

t he measurenent; . (15) di sposing of the test strip, (16) cleaning the test
site, and (@VﬁnSf@tsa?%PW@géwmpd@é@n% %C%rﬁen%a%ﬁeg/ﬁﬁgﬂe‘a@@gagﬁfmw‘ﬂeg@,ﬂ certain

gl ucose neagys: e . : : j I L, OF, e steps.
10005] - one. DAUEEE, pP YAl rARAE BT d (R 1! B P JHE

i ntegrat ed deke, CHSnsahtighthe darektia thalahéipt defioflqB) Bvistingo ok gegtediiem ni m ze
the handling of sensor and/or |ancing conponents which may |ead to

cont ami nat | &R T thedanesbnifb Frecindhe lansmeideyise pap-d 7} %kulgéﬁ(? Iapginghj s
regard, cerjai i i I ar e LgMr 3 th. store and
advance suc‘?:e(?é%i @8@%538%?%39 ?ﬁqsiﬁ%ﬁg%ﬁ‘“’;“é%iﬁérf g%%%ogg%t@s)ﬁgﬁ tg%ch devi ces
are present @atdiferdnd.indeaigndr iNeffacibg M0 fietdr, @6Phd8ikig a 1audidp, 403,

5,436, 103; 5, 757;666; .5,797,693; 5,856,195 and PCT Publ.i cation WD

09/ 44508, SHYisedP thantkin (f bskiring the fangimgrlevesr € 20 snedag Bedcing i met er
functional ity for  teshi i i I : PR of

devi ces desfréﬁé@é %I%E,Z%gfgxg%gﬁﬁ%gE%gé}%,e(:lhg%&g%gggrﬁ%ﬂg%:B‘%egggtisﬁ-l test strip
use i ncl udeshbtainingraduls odtheswoasusianty{ b edibposiigng thketesiosesp, (14). S. Pat ent  No.
6, 228, 100 discloses a structure configured for_sequential firing of a
nunber of | AFRPEIEIedTRE st 25 (} astupingtupehies (© tBF FHT AR 825¢h OLCQERFr ement

that a  uselot RSBt LERIRREEARR ABERbcd BRI ifald toREERRSLANT af ter

use. However, 2006 LI S-143
steps. |

[0005] One manner of reducing the number of actions is by the use of intégrated
devices which combine multiple functions in order to minimize the handling of
sensor and/or lancing components which may lead to contamination of the
components and /or injury to the user. In this regard, certain test strip dispensers
are configured to both store ard advance successive test stripé upon actuation.

\:} _ Examples of such devices are presented in U.S. Patent Nos. 5,510,266; 5,660,791;
5,575,403; 5,736,103; 5,757,666;-5,797,693; 5,856,195 and PCT Publication WO
- 99/44508. Some of these test strip dispensers devices also include meter - |
functionality for testing physiologic fluid. |
[0006] Another class of devices designed to decrease the number of steps
| required in test strip ‘use includes automatic or semi-automatic lancing devices.
U.S. Patent No. 6,228,100 discloses a structure confi guréd 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,



this device does not include any sensor conponents or functions. Wile

ot her systems, such as those described in U S. Patent Nos. 6,352, 5149 0CT 2006
6, 332, 871; - 6, 183, 489; 6, 099, 484; 6, 056, 701 and 5,820,570, integrate the
test strip and lancing functions within a single device, the test strip
and | ancet are separate conponents which nmust be | oaded i nt oLlEFRe6Bret er or
di spenser individually. 10007] The device disclosed in U S. P33 No.
5,971,941 attenpts to conbine the functionality of each of the preceding.
cl asses of t dbis dsticd gped@vi inelde kmy shfarcomponens ovfudetions. Whleedeat ed” syst em

for sanpling blood and apal ysis.thereof, it _inc es,a i ne of test
strips, test ¥HFPH S‘é%}\/%?rfg%??éf?ﬁcr&%’?ﬂ lwﬁsﬁa@ﬁ%@hﬁ% rﬂé’, Gvgﬁﬁé’er with a

di spl ay and ' i - i | - EEpalLl i LRl si ngl e box.
VWi | e pr esentaq?%%l’@gnhg’b%ggﬁ@ 535197 Olriﬂr‘?%%éril g@%ﬁ’?ﬁ?’ 1|htn us%@gééé&n%/tgh%%%ce, - the test
strip and | arendhgp fuaetidns edtiad @ sinpldelpeinelaht tekt 9rip ead ined hersepatgi ng t he

user to take two steps_in lancing and transferring sanple to a test strip.
[ 00081 PCT Apfisripeagntowhichinust belloaderhinin the metes or disppaser inglviduailig a priority

of 19 er 2 m 0030 .4 di.sel , r...ncl udi ng a
m cronee I%e whi cﬁﬁ%x({e&lggtdg%}qsﬁ ﬁ%‘?‘goﬁﬁ‘tg\mﬁ%ﬁﬁtﬁ’%&gﬁ %srgptg é? g%ﬁ?‘_&%ﬁ-ﬁ?
swi t ched bet waagtionlityl oflegch SRS Prec&liBRIsEs ofiBSt s@iPddvedes.NTh &fct doght
i mprovenent over_prior devices, such “configurations typically require

conpl ex conpobfeyids gn intagmted sybiemdior sanmling blepd andenalysis diseeodrie costly to
produce. Furthe the nore onent.r nd .nmoving . 'parts w.thin a device,
the nore quesjtnf'lélﬁgsoa} lgagﬁéncr%ﬁggﬁﬁ“ﬁ’?’tt#Sﬁpﬁﬁlé'a?fé#%%%l%ﬁﬁgsln geéﬂjﬁ?ﬁ’ogi cal
advancenment s Qaer We@nh diBsley hdd irPitorsdted Rnkidb deRAdiQN all WhEYeR vARiRaSensor
fapd 1ancing functions _and structures are provided on a single test strip.

Certai n web- bainglg baet Wals presentingsomemeasureccfnmipeovement inyserconyenmangeat ed

test strips i Lhgul at after. fabrication iqr 1o hei :
coll ecti vel ym@aeg%ég&elg a?“ril 1%1%%156%?{?53{61 %’5&?% fﬁo(%%agzéto&eer 8‘?15{3 etﬂ?i ke. Wile
such test st nidpto ake WAgitags indaiuagsandittmsefingdeaipdeto 415¢ seipcessary handl i ng
by a user this mpdal ity still requires additional_rmanufacturing and

packagi ng0®Bkps. [ BT PRlAtien eatitpd ofnaliie Merspeemeras c FlaBeing ddVioEssofand ot her
S it . . ) ; h
simlar devicegpefil D06 %%ﬁ:g{s'jﬁﬁ(])%ézﬁp&ﬁ@&m%eg?rp n%@ﬁdﬁg,ﬁe 2 ’é@h%él_ﬁ@ t

menbers one-at-a-tinme, suc nose descri

-6, 027, 459 6, E3cH&Sacts Ml fradhls sabfctnd i9 s%ﬁ!fﬁmitchdtmﬁﬁ multiple

sensor elements. While offering a slight improvement over i)rior devices, such-
configurations typically require complex componentry which can be difficult to.
operate and are costly to produce. Further, the more componentry and moving
parts within a device, the more questionable the reliability of the device.
[0009] Technological advancements have been made in test strip fabrication
~where both sensor and lancing functions and structures are provided on a single
test strip. Certain web-based methods have been used to make such fully
integrated test strips which are singulated after fabrication prior to being
cdllecﬁvcly packaged in a cartridge, magazine, éassettg or the like. While such
test strips packaging reduces, to some degree, the necessary handling by a user,
this modality stiil requires additional manufacturing and packaging stéps.
{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 de'scri_bed in U.S. Patent Nos. 6,027,459; 6,063,039; 6,071,251 and



LFS-143 6,283,926 as well as for certain enbodi nents disclosed in PCT
Publication WO 01/64105, certain other devices-provide nmeans for &jegt] mo
a used step strip or dispensing it into a receptacle within the device.
Still other devices provide for multiple | ancet/sensor pair sitshet only
need to be changed out after all of the test strip and/or | anEet43nenbers
within a cartridge or cassette are used. 00111 As such, there is continued

interest i zmmmﬂmt carfaimenhstiicaesliehded iIEPODTPubiicdtionSHFO n t est
strip dispensi particular interest would be the _devel opnent of such

devi ces an@lfﬁétlaéd‘s?% Aherglesicenpipvidtdneans kyenaiing atiged HEPSERUr e, have
m ni mal CO {ﬂgltl oeargf% Ea%?e 1tﬁ dthggs\yIFé OSH?? erpc?é’vﬁdeggkow’l forf or

visual l'y an irred’i 'nvo rect cont act

and - i ni rr&hulhpmdhndagsd@m;oﬁﬂmsmronlﬁ@ﬂe@ﬁe Bﬂlzﬁh'géﬁ guthdtet BE oft}&kte@f injury to
the user and damagle and/or contamnation to the test strip devices

cont ai ned tshér @idior |poBL REemBETsOVLia @, cagtidEe @ltﬂﬁa&ﬁta@@suﬁﬂ?dy be present |n'the
i nven in_var ees

devi c d syst f, the prese K

i nten‘ji%ﬂ? hat ‘(ﬁ Souﬁg ey pFon ?HS@H&?EH " Eﬁ VelpgHt %e&‘?g’é@?@%nce in
reduci ng baﬁéth&fs,sro; @seﬁﬁ&ése&hp%%p%nmﬂgnotfgaﬂtlemaﬁﬂl%rmw&m@b@tﬁeesul t in

i nproved outcones in the managenent of di sease, such as di abetes. - SUMVARY

OF THE |Nv@maslqnnpmonfsuchm}mq@s@sémethqw@dnq:}omepawndesemnwmoous strips of
testers in_an |nd|V|duaII eal ed ckagin h rrantalns t esters in
a sterile CBHHHAPER haﬁ’ﬁﬁlp QTP t%ﬁﬁﬁig%%%bfmea@ﬁﬁ@’ OB RN %q?rg’st strip
sensor int qgm&mf}wnﬁmeﬁmm efanee dh@viiesls 266 esHIhAdidect bl atanAg a sanple
oL\ physi ol ogi cal uid and f measuring a chem cal characteristic, such

as jt ar get amaingaldapdlinhit hhanlmnthem’oytmmmgamﬁhedslf pUinihry Thhepises ent
|nvent| on. further i des cas%et tt 3 { f he véect strnLi.ps for renmovabl e
R 1g.hF en

engagenent a%ld ﬁmﬁgrr%rfdz FEFRIHR o5t AR Sﬁan?ﬁéed “€%rs and for

faci | ijp@t1ng t heopddattsieh @ltvarteses Al Rchrtdedt h thAiSQc R Isdaembyf t he
present invention are systens which include the subject strips and

cassettes AdheiPresens Fnvanien wyvarives Hegrsesoflt wdniopdadibats My aussvaner cassettes are

glx:'srozgg)gw %ﬁgti]::l %glgen%velmo%ns Iéf %s%miance B 1%%1.1(';18% QQH‘I%]Q%O %'ﬂgérﬁ%lf methods. 4 19

monitoring and therefore result in improved outcomes in the management of

disease, such as diabetes.

‘SUMMARY OF THE INVENTION
[0013] The present invention provideé continuous strips of testers in an
individually-sealed packagiﬁg which maintains the testers in a sterile condition
) | _ until used. The subject testers inciude a test strip sensor integrated with a
microneedle for accessing and collecting a sample of physiological fluid and for -
measuring a chemical characteristic, such as target analyte concentration, of the
sampled fluid. The present inventioh further provides cassettes of the subject
strips for removable engagement with a meter for individually dispensing the
testers and for fac:lhtatmg the analysis of the sampled fluid. Also provided by the
present invention are systems which include the subject sirips and cassettes and
such a meter. Methods of using the strips and cassettes are also provided, along

with kits for practicing the subject methods.



LFS-143 [0014] An aspect of the present invention is to provide devices

and nethods for facilitating a user in the self-testing of analyte 130CT 2006
concentrations, such blood glucose |evels. Mre particularly, such devices
facilitate the easy, convenient and safe dispensing of testerggrigs the
measuring of analyte concentrations and the subsequent storaggsgfizsuch
testers after they have been used. [0015] These and ot her objects,

advant aggsy and faphdpeasorefe prignt Hl\(r@ﬁ‘ﬁdrpl@ t%fdwde%“v%?a%@ﬂa@ﬂ@f&o those
persons skilled in the art upon reading the details of the nethods and
systens of tiwlilsting enseriinterselfonstingiodhnaye avneetfatibhy swté@dmwbgdcosbel OW.

BRI EF DESCRI PT E 0016]. To facilitate und ing, the
same refer ellu‘?:é H ;eaqag ‘?‘r‘%&ﬁ‘é‘g‘r&ﬁ?@ﬂhc iW’mtéa]ée ‘f)aisécctoin(‘f%‘?n &ﬁ%gl gnat e
simlar el eqRRbssikdaf e@ER EOMENMLALR: gt}gralrth@'tg centRRITRs S nUIbering has,

however, been‘omtted for the sake awng clarity. [0017] Fig. lAis a
pl anar vi ewsmtﬁseqm@ltetmagmqfsmh tm";tem(a(ﬁertﬂ]leygatr@b&ehmspd esent invention of a
strip ngul ated testers. Bis a side view_of the Strlﬁ of Fig.

| A také&n ]é ong t hel§sf AR Btthth &:@}ivm}t@gesmifgatareﬁ|0£#§rmwwa\ﬁ anot her
enbodi ment %Qg%gb@ﬁrén‘?t&ﬁ%s %é?%?@tskh Iffhte' W\,}p%hgéacﬁﬁ%i&@ {2111!56‘1* gconnected .

testers. si de vi en a ong the

i ne B-B. [&mmdsl%mgSysté}As 3Kihe kaassﬁtrxﬁ*t'@mﬁmmd‘Sarstrmﬂs fudfy deseritietii nuous

web- based nethod of the present invention for fabricating the strip of
testers of PEYY- | A and 1B. [0020] Fig. 4A is an isonetric view of a
cassette of the present invention for storing a strip of testers of the
present invention. [0021] Fig. 4B is an isonetric view of the front side of
a meter of the present BriwedigsorirrooN osenwifiGurie cassette of Fig. 4A

[ 0022] 4C i sorre ic view of the gcassette of Fi 4A in the
process[g‘{’}%] engagré’%ﬁ‘{l 14 ¢ ef%@ldﬁ&ékfe BHeHP e R UG IS} AVE; ibgen is an

i sonetric vi the et er
of Fig 4B. (%Wex@ rﬁﬁi%alggoggéﬁ%ﬁte _naghrgelerﬂéltg Hlak ¥re@BERSEL tM\éFl@hﬁs

Some _such numbering has, however, been omitted for the sake of drawing clarity.
[0017] Fig. 1A vis a planar view of one embodiment of according to the present
invention of a strip of singulated testers. Fig. IBisa side view of the strip of Fig.
1A taken aloﬁg the line B-B.
[0018] Fig. 2A is a planar view of another embodiment accordiﬁg to the present
invention of a strip of interconnected testers. Fig. 2B is a side view of the strip of

Fig. 2A taken along the line B-B.

[0019] FigS. 3A-3K illustrate various steps of a continuous web-based method of
: ) the present invention for fabricating the strip of testers of Figs. 1A and 1B.
[0020} Fig. 4Aisan isoﬁietﬁc. view of a cassette of the present invention for

storing a strip of testers of the present invention.

[0021) Fig. 4B is an isometric view of the front side of a meter of the present
invention for use with the cassette of Fig. 4A.

[0022] Fig. 4C is an iSOI‘IlBT.lZiC view of the cassette of Fig. 4A in the process of
engagement with the meter of Fig‘. 4B.

[0023] Fig. 4D is an isometric view of the cassette of Fig. 4A fully engaged
within the meter of Fig. 4B.



LFS-143 100241 Fig. 5 is a cross-sectional planar view of the cassette of
Fig. 4A. [0025] Fig..6 illustrates a strip of testers operatively driyapells
with a portion of the " internal conponentry of a cassette of the present
invention. [0026] Figs. 7A, 7B and 7C are various views of aprgiisisgl portion
of the meter housing which interfaces with the testers as theg-1age

di spensed. [0027] Fig. 8 provides a view of a cutaway portion of the

cassetpgqf Fi 9.Fib 5 ngaegRtevidiil flahdte 8@ beheQhsdetig o FAB4R. DETAI LED
DESCRI PTI OF THE PREFERRED EMBCODI MENTS [00281 Bef or € the pr esent

i nvent[PO¥li s de?@glﬂﬂéﬁsﬁfﬁe%@lﬁﬁp@éteételrs opqratp@l}t engaged whbdepsrtvoditlat this
i nvention i.s no r varlatlops set forth herein as

iy ple Rolsttoaly 2
vari ous chdﬂtﬁglsa ?m%l}f’P Y Cat ?ﬁ?gt BESREHIYG P e i nvention described
and ‘eqgpy@! ent s FiBgy 7he 78URAtICt 4t Q& MG ofdematk T dfocﬂﬁoﬁ bPReti@ert rue spirit

and scope of the 1tnvention. In addition, many nodifications may be nade to
adapt a parhoneing ahich muafapwﬂvﬁteecstab as thepposdispenncd matter process,

proce ct(s) to th ective spirit o pe of the
pr ese?@ﬁ%ﬁventl Jﬁg Aﬂ’rloe%é%]ﬁﬁle%?feaf "t’?yoﬁ’fg“é‘? éfﬁhﬁtc@??a‘eﬁo %‘ b within the
scope of thesedAvAhiadanhier 6f Mgs. 4B0R9] Methods recited herein may be
carried out |n any order of the Tecited events which is logically

possible, as well as the recited order of events. Furthernore, where a
range of values_is i s under st ood éhat ever |nt erveni ng

ovi ded, i
val ue, between ?F\E"‘E i’r'ESSHH’TF%BFTFF FBRRED, {“BPQH‘QEN d any ot her
st at eqogsg)l nter\Féfbﬂéghé/ﬁ‘r'eklﬁlt'uﬂeﬁth&{1s$i%§éxﬁ>@dﬁx§£l% demieRGOmARSSed Wi thin the

_|n ention. Also, it is contenplated that any optional feature of.the
ﬁenu ve undristooil gl ﬂdesmenmmSmayhﬂnﬁe&mpdrmmm- anidtichsasenfodthi ndependent |y, -

i t th a th t i bed herein.
100'38] AT Bt o Pt B Rrfo e et Gatr Rt BV S toubi | cat  ons.
patents, RRt@YedaRP ler!tpﬁﬁilbﬁﬁ' a9 stBRWRY Slthbst de%ﬁﬁh?%o@ﬁ e tme- reference

herein inits entirety except insofar as the s matt er conflict
with that opirithed propsethe innendioni dnadditomnhmany mq@ﬁcMasmas'bp nt herein
shal | prevz%l Ia for their

di scl osure rlzl%?t]‘-tp m%cﬁfearfﬁlfaﬁlr?a Ia‘gtteggﬁs?oqjﬂ%&&%%tdéﬂgﬁ% Ho‘é%ﬁaé‘i“%ﬁe LI FE- 068

act(s) or step(s) to the objective(s), spirit or scope of the present invention. All
such modifications are intended to be within the scope of the claims made herein.

[0029] Methods recited herein may be carried out in any erder of the recited
events which 1is logically possible, as well as the recited order of events.
Furthermore, where a range of values is provided, it is understood that every
intervening value, between the upper and lower limit of that range and any other

) stated or intervening value in that stated range is encoxﬁpassed within the
invention. Also, 1t is conteinplat"ed that any optional feature of the inventive
variations described may be set forth and claimed independently, or in
combination with any one or more of the features described herein.

[0030] All existing subject matter mentioned herein (e.g., publications, patents,
patent applications and hardwere) is incorporated by reference herein m its
entirety except insofar as the subject matter may conflict with that of the present
invention (m Wthh case what is present herein shall prevail). The referenced

items are prov1ded solely for their disclosure prior to the filing date of the present



LFS-143 application. Nothing herein is to be construed as an adm ssion
that the present invention is not entitled to antedate such material b
virtue of prior inventi.on. [00311 Reference to a singular item indlﬁjﬁﬁéﬂﬂﬁ
the possibility that there are plural of the sane itens present. Mire
specifically, as used herein and in the appended clains, thaisEogul ar
forms "a," "and," "said" and "the" include plural referents Wrbess the
context clearly dictates otherwise. It is further noted that the clains

‘may be dr af tgglicatiomXNbthiier karyinGptol lenmhstel g nh . adAgssimabat théypigsait at ement i s
intended to, serve as antecedent basis for use of such exclusive term nol ogy
as "sol el yinveniep ipnoj gefitfaddo ppigdate puchgnuentli ynvidke Al RTHE REEHERt i on of
claim nts, o iver LI I i1 ] 0 be
appr ec@a(?'e t hat Rgﬁ réé@% ugfgfs ﬁﬁ%@?%ﬁ%bﬁ%}éﬁd \%\% {sﬂlg,ﬁj%éﬁﬂﬁﬂpe% ?ltl}l%rgla¥ea¢11§ragci entific

ternms used betheisambatessipheesaModBpai AChIS as GRimety aindersigedddy one of
ordinary skill in the art to which this invention belongs. [00321 In

further deseleims i tnglaiformeta’ randnt iseid]” and ethslibjcbuse pherekmstpeents est ers  and

met hods of fabri.cati t hem ar.e described first., Next,.a description of the.
subj ect casggit%fsetggﬁ?lr&gxnte ?1&? s&%?‘teﬁ_gﬁ’ﬁﬁv lf‘eﬁem%ﬁme%n%%dy@?to%?ﬁ%gﬁ fluid
nmeter is prRYEeFafidd Baktlide ny @tioBM Péméilte Asishsh,@his bhenRhefent invention
whi ch include the packaged testers and/or the cassettes is provided.

[ 0033] | n t hderdst tosirmgasedecipitibesis farhiee pf sbrexciupive taningrelegy 4s be

descri bed in_the..cont.ext .of...anal yte concentration. ne I.enment

appl i cati pnss,c’lgﬁ’_d iéléryt ﬁéﬁ!ﬂéﬁlﬂv 1{1831?1%801&8«}}3&? re8$§&%?§gaémgé§%eéﬁst’r ation in
bl ood or i nbengtdfta akgdiivel imifAgW@VELst, i514GH bk g ;ﬂz@&iateurﬂmmﬂ@@b demiRg |imting
andy, those skilled in the art will appreciate % at the subject devices,
syst ems andothstnisesllde@dmigabarg soientifiséermsased bereimthagt thersamre mppiiesl and

chem cal charact ey std 0. | 0nd. co | at | on, ti 9] chol est erol
| evel , the g‘é%ﬁlgg @n‘?:ned e%?dngndgiﬂeﬁ?Ofcﬁ?aerﬁgﬁ‘gﬁpﬁ}éés?&% %Hﬁ%fﬁ %)Pﬁerrm 3 ol ogi cal
subst ances, béloflgs. urine, saliva, etc. Devices of the Present Invention

10034] As nentioned above, the strips of the gr esent invention provide a

pl ur al 199321 of t e& Brther fescEping shesugrschiny erfioh, BieapagkageResidrs i p devi ces
~of the presgni miwhad 0%1‘@:99‘1% thérh B 88&ibed first. Next, a description of the

subject cassettes and methods of using them with a physiological fluid meteris
pfovided. Finally, a review of the kits of the present invention which include the
packaged testers and/or the cassettes is provided.

[0033] In the following description, the present invention will be described in_the
context of analyte concentration measurement applications, and particularly in the
context of glucose concentration in blood or interstitial fluid; however, such is not

- ,3 intended to be limiting and thosé skilled in the art will appreciate that the subject
deifices, systems and metholds: are useful in the measurement of other physical and
chemical characteristics, e.g., blood coagulation time, blood cholesterol level, the
existence of legal or illegal drugs, efc. of other biological substances, e.g., urine,

saliva, etc.

Devices of the Pre_sent Invention

[0034] As mentioned above, the strips of the present invention provide a plurality

of testers. Prior to a detailed discussion of the strip devices of the present



LFS-143 invention, a general description of testers suitable for use with

the present invention is provided. Testers 10035] The testers may| Q@¢e 2606

configuration simlar to that of test strips used for analyte concentration

determnation, such as in the field of blood gl ucose noni t or i fg: oeAS Used

with the present invention, each tester includes a biosensor Ofg 1s,gnsor

portion and an integrated mcroneedle or |ancet. El ectrochem cal type

sensors are u t r V, however ,

ot her sui tag?érﬁ]tﬁb%g%%#ﬁgé%? @@8&%@@%@ ?@ﬁggﬁrr%% {gltgggtfgaﬁach tester

i ncl udes twinvepaadspapaiet. el ectrodes, a bottom eI ectrode and a top

el ectrode wherein at |least one electrode is fornmed on an inert substrate

material. Between the electrodes is an insulating space |ayer. The spacer

layer- has a cut-opf,portion which defines the reaction zone of the

el ectrochem cal brosensor containing a redox reagent system The

m crongeeixy ext ennﬁetfeﬁt@;mr@aﬁmeh cehfl mu@ﬂﬁmhiarwtﬁﬁtafftm bfipongedfor the

el ectrodes. A channel is formed in t%le m croneedl e and a portion of the

el ectrode fracliﬁMmfFQIWe@mt@ﬁdiﬁtenmh@flen,rﬁuchaﬁldlthﬁzﬁélﬁsﬁé@lqmtgimwsc he skin, e.g.,

bl ood, interst.jtial §flui body fl uids tran ort

channel i nt S EHirpE s ke v BB ke R tmish bt ot L BFREE £ SlaariRba by t e

el ectrodes. &&%ﬁﬁék@ﬁnﬁh aﬁaaﬂmtégﬁﬁe%ﬁm@heécﬁ@ar BhédtPERRHbERMiSMItyRDI e for

use with the present invention include those described in PCT Patent

Appl i cation SRDSOf&/\@eng? SYizpble0fd L uss \wthﬁhtrgar@septmmtm hoveyeaaitheyr i ta| n Pat ent
Appl i cation rial Nos.

Ay 919, 981, S@@?@%g r%’&ortﬁ%’éﬁgbﬁ? iPhsRg e E%EdAﬁ%Cfa%S&ﬁH%L} 55 6% cal Fi uid

Ooﬂ ection [3pyicdematlecdMoifodsofbmdidcnndd Bal lecttbtié @lers@att]bgt sane day
hefewi th and having Attorney Docket No. LIFE-035, which are herein

i ncor por at ed®ugelacEpee srfeene nmeﬁﬁuhsé@teemgte{l@lomwmethg eleptpedasfis t he
oot | SRR MAHLAR, RO S SR BRI LT 00
2006 LI FE- QhSrdakiTor Adhe of the electrochemical blosensor containing a redox reagent
system. The microneedle extends from a front end of and is planar with one of

the electrodes. A channel is formed in the microneedle and a portion of the

electrodé from which extends, wherein fluid accessed within the skin, e.g., blood,
interstitial fluid, other body fluids, is transported by the channel into the reaction
zone of the electrochemical cell defined by the electrodes. Examples of such

testers or test strip devices suitable for use with the present invention include

those described in PCT Patent Application No. WO 96/72742/001 claiming

priority to Great Britain Patent Application No. GB 0330929.4 and U.S. Patent
Application Serial Nos. 09/919,9=81, 09/923,093 and the application enﬁtled
“Physiological Fluid Collection Devices and Methods of Using the Same,” filed

o

on the same day herewith and having Attorney Docket No. LIFE-035, which are

herein incorporated by reference.

Strips of Testers

{0036] The strips of the present invention provide a plurality of the above

described testers in a serial arrangement where all of the testers are oriented in the



sanme direction. In addition to such serial arrangenent and unidirectional
orientation, the subject strips are "continuous" .over a suitable anti§ JCT 200
practical length for achieving the objectives of “the present invention.
The testers and the associated strip are preferably fabri CatEl?"EQ%S means of
web- based processes wherein the resulting product is a coll egtdgn, of
| am nated | ayers of various materials. The-testers are contiguous with the
stripinth e 1ei i . ot i : r are :
nt egral |y FaB LR IRk R ploh e el B0 BngbiMER AL B, |
testers al sorisgaties, thssublet Sitips prestcbntitiunue” otdd@3ditablbendpraticad tandat ur e
includes a flexible frange which serves to interconnect the testers in a
serial arrafijevBisvingtthe obleeivesiof fheypratent hyepiiamdhalaskmsaidtheo be fol ded or
roll ed upon,j [ he fr inel | east one
aéstoéﬁkefg sftl%g ax%ﬁ)ggggopﬁ%?nga%%% Hg gq%ta S W&b-l? egg%[%ﬁ&%s

pl anar surface, edge or e 1eng e’strip and is

integral  wihared tiafesuiesh prodeaqda tesdction oVisiinaedm®eds\of vahsusf rame i ncl udes
two planar edges which straddle the serially aligned testers and further

“includes a plasgrls. Eipledes apheaiighpucyil therrsrin woheldhesare Ahenadfixed n a f1 at

or unfolded,or rolle condition,..t tester ubstantially lie in the same
pl ane as théo?ﬁtgﬂges.tru%%e et BY a]zhf ga%fjlcgg?ii@i@‘ tg? %EBﬁQHC%Q %‘lg"iaﬁ%%ral wth
the frame sbftettdiersaueRetvBals hbeulipghRhgeare novable, flexible or '
bendabl e from the plane defi n_edulgny the frame structure. [0038] The strip

st ruct 87hay f urlbketrin sivictrengludes giflskbloiakagihtnd seaice t9 witercqmiceth
hernetical | y _seal s -t strip to i nt ai-n testers | sjenile condition
prier to usﬁ?e tgsﬁgﬁ l%ggﬁréagli gn$e§nc§ﬂ 'sf)ﬁli: ﬁlq"%’gﬁq{ﬁ%ﬂe%ﬂmae ;{S_I{O%fsp& t(‘))rbestri ps _
havi'ng | engtdldedberolled tiborditsee e} ORtapat RIRARU MAL EraietifcTubet at ast die frame. In .
certain enbodinments, two strips of packaging material are provided, which

are heat s&lnagsusiceadgepr dgethet extrredsdhe igpediafies siFip 2pdis inlerassoci at ed
test stri . [ ) | j t id
(o5 ST S e L0 skt BB e e O,

~certain enbedgsyextiish strdieller the equligralighed keglersvmyt forhdrandiedeskyplie packagi ng

material itself. [0039]. . The strip structures, with 04) V\A'thOl.i t he
packagi ng, FERIsSVIHFR IR thedwntdges Aamlope T oericlded safelisdred to be

engagabl e o it o aﬁ&aﬂ J hys] ical fluid
sanpl es col F%lilzc?g ’E%%B%\wg;s{ygg%%}t{sﬁ\mg%itﬁé% e %gél%%%ér%glgg 3ffula Igéé%g%B

are flexibly attached to or integral with the frame structure such that the testers are
movable, flexible or bendable from the plane defined by the frame structure.
[0038] The strip structure may further include a flexible packaging material
which hermetically seals the strip.to maintain the testers in a sterile condition
prior to use. Such packaging is also in the form of a strip or strips having length
) and width dimensions commensurate with that of the frame. In certain
embodiments, two strips of Iﬁackagixig_ ma'terial are provided, which are heat
sealed on either side of the strip structure and the associated test strips. '
Additionally, the strip structure may further pfovide recesses or pockets within
which the testers individually reside. In certain embodiments, the recess or
pocket may be formed by the packaging material itself.
[0039] The strip structures, with or without the packaging, may be provided
within a cassette which is configured to be engagable or loadable within a meter

for analyzing the physiological fluid samples collected by the testers wherein the



LFS-143 neter is configured to individually dispense the testers for use.
Alternatively, the strip may itself be configured to be engagable drg Q{7 7005
| oadable within the nmeter. [0040] Referring nowto the Figures and to Figs.
1A, 1B, 2A and 2B in particular, there are shown two enbodi ifgpf ge0f the
strips of testers of the present invention. Wile the constrygt8f the two
enbodi nents of strips are simlar in that both provide a continuous seri al

G 17 o7 encos™oin S ERERTh it B8 Gl i AL S for oS PR A TBE i

are si ngul agtgd nfayaseEdekonfifiaed dilid aigatdtde oRhalads withinghpratess and then
affixed to a separately fabricated strip_structure. Conversely, the strip
embodi W40l of Fi Gefermmg navytotbe Figeshad to dies 8¢ P s2Avané RB4R eaitsitlér.connect ed

to each ot @1%{? al?%(\g}gcﬁzrﬁngz?o%r{lﬁ)&ﬁm}é\ﬁg l%'fﬂ% s?r{i%sn@fttgsrt.ér?éﬁ ’frlrl]x%}?eﬁteﬂt iﬁl@?ﬂtio%?t e the

testers, whi erralr-serves al SO east "a portion of

the strip SWhileths eorstructiofaemwd HRbEimSits bPstBp@hreRigtar ibAhandt] B provi des a
plurality of testers 4, as described above, which are singulated from each

ot her and aPw@Vvidadi cpntuElvspepdsimahgmeant offestsrnwhich pemig astontigreise 6. As

mentioned, each tester 4.has a sensor rtian d 1 crooneedl e or
Mancet 18 il e eteRds iSTrEen o uRaibH R i PRGnE (BAGRTRER ol les a
doubl e- si de@stercHagh @@,sjﬁ%‘l’dtélﬂfr@mt&&li 8ifer Blirde € nR0RSERThg P6ddsé on 8 and a
top or cover ﬁortl on which is not shown for purposes of i1llustration.

Bot t om por t #shihen pkxed tq ¢ agparadely ifghricated shripittusiwe.whpeYersaly.ftbe pien a

plurality of regesse theriy se referred to.as blisters kets or
cawities, %Igi\;/? ﬁ@e?te%gl%gs,‘_z a(ft%i? a 8?’@5?)?% taﬁq%r%ql%n fa ni?r_cg%%egne%gtaati ng or
contai ni ng edchotifk $y4t ledfi®nt WebBRIgldf eihiéHal be RaBkRGtNYe tdredreid@sica thin
flexible sheet of material and, when operatively affixed to tray 8,

i ndi vi dual | yekfeng Blagaiehseves tp alsedoms atilgast Aposiigsrof thheripstikelyra® preser ves
the steril ierme each recess 10, provides a noisture barrier for each
recess, and prevents cross-contam nation between recesses. Suitable

packagionglyat er i sirip DefRFids. JEUSREID bivvilesatpdiraligtHitdsterbe) avdes¢rfird?2] Each
recess 10 has a Ie_ngth i.n the_range from about to 50 mm and nore

1ot
typical |y fatsvrapigh aruglaied fam sachpiienandarepedyidhgldy PossiangEout 1 to 30
mm 10 190CTA006; frame structure 6. As mentioned, each tester 4 has a sensor portion 16

and a microneedle or lancet 18 which extends from sensor portion 16. Strip 2
furtﬁer includes a double-sided packaging, having a bottom, tray or recessed
portion 8 and a top or cover portion which is not shown for purposes of
illustration. Bottom portion 8 has a tray configuration within which is formed a
) plurality of recesses 10, otherwise referred to as blisters, pockets or cavities,
: J having length, width and depth dimensions for accommodating or containing
| testers 4. The top portion of the packaginé inclﬁdes a thin flexible sheet of
material and, when operatively affixed to tray 8, individually seals each of
recesses 10. As such, the packaging preserves the sterility of each recess 10,
ﬁrovides a moisture barrier for each recess, and prevents cross-contamination
between recesses. Suitable packaging materials are discussed in greater detail
below. v
[0042] Each recess 10 has a length in the range from about 1 to 50 mm and more

typically from about 10 to 20 mm; a width in the range from about 1 to 30 mm

10



and nore typically fromabout 5 to 15 mm and a thickness or depth in the
range from about 100 to 3,000 mand nore typically from about 5007 g@(T.2(00
m While recesses 10 are i'llustrated and descri bed as being rectangul ar, -
any suitable shape, e.g., square, oval, elliptical, circular, etc., and
configuration may be enployed. Preferably, there is a one-to-one
correspondence between the nunber of testers 4 and the nunber of recesses

10. Strip 2 ”ﬁ%ﬁrﬂﬁﬁ}&%ﬁ’i@a@f‘ﬁoﬁ%ﬁfs R 14 Bt @hda thibiaRes SOpBSRARL Hge ToTPET
of recesses 10) suitable for the application at hand. Tg(?l cally, for

moni tori ng glabek 00 e300 wm agd nuire bwidally ffoor aoes AP0 o 1,800 jim. Winteyregasessi de

about 10 to testers/recesses 0043] The proximal .end 12 of each tester
2 1s altixed RouE RLSIECAEETIF Ao i beie roaBh & i PR shier £ adtr e

such, when t heval, @U@sieal, Sirblhr, 6RY QL8 doMligue@dinatay BAeHplo9sd. Prefrdbby, thdreXd ! e,
bendabl e, defl ectable or novable thr o(uig t he opening and to the outside of

recess 10 abotie-tarpngeosresponidencg bepwesnshe memberd tassers 438 theampebsof feacssa i s

defined by a ( i, Q. i 4 ggﬁ]ﬁ ﬂ t

| ess than abOfl})t'%%%% nglag ﬁ?‘?ﬁ?é@i’( P‘;‘%Ho \fet%gergﬁzn agou%f’ . nélggr?lé);f?%/bg ySor
addi ti onal | y, 1()zeitdide farthoapdlicamorodt hiahd Typécakagiongomitbeig glucosyetds f £xi bl e
or pre-scored,to pronote flexibility betvveggl?r ces% h that frame 6 and

es su
testers 4 ar ediabglicy Ieéa'BPIed%FP_gé’B%‘!blPrQ"ﬁd@Ia ] é%ﬁsé@q;éqe_s. [0044] Frame
6 incl udggsgy pl anamps g:;o&ﬁﬁﬁ el 12 BRLhcRERIPY istiiﬁxé\%ﬁﬁﬂier}gce@i I%%ﬁ%rv@fﬁ‘éﬁﬁ 10.

Thi s planar 'surface defines a narrow nmargin 14 I ch extends between
adj acent  r ectestses isl@niaiok di éfsisnels, vehegitbieresekyds oot doweigd o2 Gealbd, chcletestendss t he

| ength of strip.2. .Ea rid 14 is i bl.e about. its, | i tudi nal axis
(er olong Bhda; iy dehostict mfiablathroneyiRoniing &t Brbe AbE s dhuani o
about such anegedsd0 abBeGIEHSHSs ddfindt Dy RiretifaPEld/122%abh Yangs REARH0A ATHRAVY

other along the length of strip 2. X\Iong each side or edge 20 of strip 2

and ext endi ngAndsgle| sebepis o haing pmmnimymaangs i metipn nelesp thangbawtedd’, andrj al | vy

aligned spro h f raeelving. drjve is e | V eel ,
di scussed in %E%gltlyefr% g%% énlzdf 8 uetI6§V\'/.Al?%@%gtqwﬁrg‘g&%%ﬁéh%% Bgﬁ?tﬁlpgéd[%a; ﬁﬁ
anot her stri ppadRagifig mberighmescw fidxibtent i on providing a frame 42 and
plurality of testerg 32 er>§'| bly. attached to frag 42. Each tester 32 has

a sensor por t PTE1IcHa¢ RIOHOR; 4% getwesn repessesSucnipat frame q andtegters 4850 6
LI FE- 068 LFS-gddable or deflectable relative to each other.

[0044] Frame 6 includes a planar surface defined around the opening of each recess 10.

This planar surface defines a narrow margin 14 which extends between adjacent
recesses 10 and defines a side edge or ledge 20 which extends the length of strip 2. Each
bridge 14 is flexible about its longitudinal axis (i.e., along the width of strip 2) wherein
adjacent testers are bendable about such an axis. Recesses 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.

[0045] " Figs. 2A and 2B illustrate another strip 30 of the present invention
providing a frame 42 and plurality of testers 32 flexibly attached to frame 42. Each

tester 32 has a sensor portion 34 and a microneedle or lancet 36, as

11



descri bed above. Testers 32 of strip 30 are interconnected to each other by
at | east one continuous web or layer of material, e.g., an inert sSup${Cayms
material, a spacing |ayer, etc, fromwhich testers 32 are nade, or the
interconnection nay be provided by an additional |ayer whichis,p0t used
to formtesters 32. Such continuous web or |ayer of materi al ngghnes frame
42 and includes segnents 38 extendi ng between or bridging adjacent testers
32. As descgi i t I 4 ide rows 44
of hol es 46&&82%2%%8’ %gtlag 353’2? ﬁ—%’e?’cs} %%Eli/t\e&gﬁm%gtgﬁ t€ggctl—le%(hg’gﬁ'aasind frame 42.
Devi ce FabrieagttonoroidiiuonsisieB of QU46HT kALl b.pg an diwrt MbEirg6 maekiaBM - there is
shown certain steps of a web- based fabrication process for fabricating the
strips of t¥RaciHgdawsete.feanivhinh tasters 32rmre pads iog thedpierepnppgion maubsi ngul at ed
testers 4 o roﬂdga b .laﬁ‘aﬁ&ﬁo%%lﬁ%%%mgrﬁébl‘gﬁbéés%ﬁﬁ%?ogéqgt%ter%gz \@ulcil appr eci at

t he possibl®e varrations in Iron~or subtraction of

one oOr NDr ecHi@PSus Wb OF 89 dfondiabdl ide AR fBdnid 42 B flddéd@erieftseygconnect ed
testers 32 of Figs. 2A and 2B. For exanple, while the singulated testers 4

are fabri catdending betwicereon bridginpadiageahigatmmsril. ahsolrgcnivad dbergpithof webbi ng,
the interconnected.testers 3 re .f.abricat in an end-to-end arrangenent
along the Weé%eé:%ﬁ)%?mﬁéb%?rﬁa.%z%%ﬁ% r%%%l?é"g dsfs%ghgr‘ﬁg‘isng a web- based
fabri cati onggreg estverh egé}pt‘e’g)t@legagﬁdﬁgrﬁgg_@_ti on, only two testers are _

illustrated in Figs. 3A-3K, however, it is appreciated that any nunber o
testers may be concurrently fabricated along the sane |ength of webbing.

Al so, for PHLROS €3 aof describing the present invention, the sane reference
n‘_u—ﬁ_er (50)—ﬁ-ﬁ543—I%——B@—%@r—‘%}]&a . ﬁl@%&s Figs. 3A-3K to identify the cunulative _
webbi nmogéy uct ur et ndve 83k, FA-OM, BRGHisSHERE eI ME sBheBf fivebhe

fabrication process. [0048] The fabrication process is initiated by
provi di ng abaseh{abmgatien piebdss fier fabricating she sitips ofthepica¢ntiavagon anhiieh a first

conductive | ayer, 52 i rovid f or . fi,rst cty ode, ..cql.l ectively
formng a c%ar?ﬁ?lg?li’ \%@p\f\ze isﬁlbgui%?{l%tgﬁfse‘{n%%&gsr Hé B Il?fé‘i’sg ?\%%gilﬂ °51
preferably &onsil shredhteahdSIyivRY viriatibhs i theklstepRieihbddie ¢ 12 1 9 OCT

2006 LIFE-068 LFS-143
' subtraction of one or more steps, in order to fabricate strip 30 and the

interconnected testers 32 of Figs. 2A and 2B. For example, while the singulated
testers 4 are fabricated in a side-to-side arrangement along the length of webbing,
the interconnected testers 32 are fabricated in an end-to-end arrangement albng
the length of webbihg.

[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 degcﬁbihg the present inventibn,
the same reference number (50) shall be throughout Figs. 3A-3K to identify the
cﬁmulative webbing structure which results from each successive step of the
. fabrication process. o

[00438] 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

12



inorganic materials such as silicon, glass, ceramc and the |ike. A

sui tabl e polyner, for exanple, is polyester, e.g., polyethylene 19 0CT 2006
terephthalate (PET). Conductive |ayer 52 maybe provi ded by any one of a
vari ety of techniques  including, but not limted to, vacuum sputtering,
evaporation techni ques, e.g., electron beam evaporation, fil GHEfo8
evaporation, etc.), electroplating, electroless plating, scré@ﬁJﬁ?inting
and the |ike. Suitable conductive materials include, but .are not limted-

to, pall adi (RATSYBF Batgslaky Sush AF silirer glass:iceramiand diedikst dsgui@blsel and the

like, or a I C: n, [ on ink, or
doped tin ggb@éeroﬁgg\g%@g 1? 8?}@5%%?3%@? ng%gég%ﬂg%pﬁ%@éﬁee@%?gsent
invention, gahiadivmyes 52usebagotiabdlbghhyend ay evabey ofheheiglieer, as shown
in Fi.g. 3A .a redox reagent systemb54 is deposited within a reaction zone
56 of pal | adclidipgypat neigitehiy, Viraum SHEERLS v BBl WgeiiqHes4-8- 50.  Such
deposi.tion be,acc |ished-with slot  coalli eedl.e_coatin screen
printing or gf%i{"j‘ 8?31—?)?‘}’ rﬂolr%bo%g tﬂi”&ﬁ"e@?r%?cﬁc‘g’%ée&%ﬁ%m heo%rql Sthe art.
[0049] In apiAne dckanyprideRsRAS Gt IO GRS Ehle oANREOE raB¥RIs WERBE NGt 58, as
shown in Fig. 3B, is provided having a spacer |ayer of which both surfaces

have an adkesioldintitdde, rapletlived goliepltionmTsibes infiugs slainjensstegt and the

col | ectivel y., sandwi ched . bet ween hottom and,t rotective.release liners. .
The resul ti e atyEA ST er T Sising gs e n BRBPE LS PEARAIe:  cut oo
as only to guidel R6WH@R BPHlAONS oPledcRBingtBP pfBLRESRNlIbAGaIIadilg @dhesi ve

| ayers and the spacer layer, but not througﬁ the bottomrelease |iner. The

pQ_.réi ons of ustieastappduasivedsyer 52 Ehereafr tasshonhasFige3 Aayeadex redgiech are cut
free are renoved M r.om spacer .webbing. 58, as.il.lustrated ip,Fjg. 3B, what
remai ns ar eSY%gnéQd%g]%gﬁ?)ﬁ?%ﬁsa rgégm@nﬁzp&ﬁggﬁagpgg%yegg 2 Fir?g‘gé hesi ve
llayers and tdigtibef weupinekieaseelsonsich fipgtaltion mAsbd dcebgphigHe@8vitslbd 9. 3G,
the top side or surface of the resulting spacer |ayer webbing 58 is then
appl i ed overcorthg, neasigyestingoiseees prisfinguebinkigt printing tephaig®es, vedplerieng

t hereto, by ns of. the _exposed areas 60 of the bottom adhesive. [0050]
As illustrat e q?}?w%la&h%ﬁt' cunul ati ve webbing structure 50 is then

sel ectijg@i9y di e Guthn eRINLSILYbAsBA Pr@Bss] & Spacar 1aQeSwaldingd 58/@K Shon B , bottom
rel ease |1ner %Qw the top |ayer of cunulative webbing structure 50),
adhesi ve | ayeés 38né provided baiog a spesr layen ofauhighbpipysertags hagpari fical |y, the

front or f O'}aﬁ‘ﬁersﬁ'eg%';etriaBBlilelthglfetov.\Bﬂ%isQﬂnéé fa&’glrs YFEcollectively 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 releasé’ 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
s _which are cut free are removed from spécer webbing 58, as jllustrated 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
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50 is cutaway to prepare webbing structure 50 for receiving the m croneedl e
webbing. Additionally, a Scrap piece 66 is cutaway from each testtf (Theallt
cut out portions 64 and 66 are then renoved from webbing structure 50 and
scrapped. Next, the remaining release |liner 68 is peeled away from webbing
structure 50 and discarded, as shown in Fig. 3E )51] In another ancillary
web- based process, as illustrated in Fig. 3F, a webbing of conductive
material 70 is provided and die cut to formthe second el ectrode | ayer 72
and mcroneedl es 74. Conductive material webbing 70 may include any of the
conduct i ve matpailadium layed2aBpeafifably, thalrant ex forgandpertien &t otwekhing sturtiray er

- 52; however, for purposes of describjing t inventio ol d-pl.ated ..

ot ai nl ovs. ot eel0F SREVRRES Pichae b bine Airhtery oot dodnt b e ehingy
webbing 70 i s AddflofHlFCLSer@i plee® 601s cudaiiayl fdrh CBchREBE TR &iftloUtHoHiBndEY anthi ch
structure now i ncludes a substrate naterial 51 on the bottomthereof, and

pal | adi um | ay €16 @2 theavemeved frem geehbinglsepetsre S0 and sprapped Nkl theseprdrig
. . d h . |‘ . 1 - .
Ceainless of Selelfe Y8 iFhe aPREE b SREPAR ABUEfe SEaBN AP B B in, o,

in Figs. 3H armg3E. several die cuts are nade to cunul ative webbi ng
structure 50. First, bridges 76 forned by the gol d-pl ated stainless._ steel

| ayer 72 are’¥ile culn mgf's"@ﬂ‘él%@(d{ve sed REpCRTSi tglustratediindiie. 3o a vebbingof7g
of laver 72 whi ehdudi¥ fifleRRARS froviddihd o ofli © 1ot tleSelBR1LRolEIYETS
scrap pieces 82 on opposing sideS of reaction area to provide venti ng
port within themitrentadsYdnCoaductiet matenidl webldef 7O eaxnn@wndwciany vol ume for

sanpl e col |l ecti op.and i I d f . Finally, .t
Conpl ot the t B6EFoRdishyReREAS prokaboxe for fehricatng be s spRliclts Ieii% so
i's cut across ihewiMeetibr Gp%%(gﬂ'u@m § intvBritloR! Sold-pRfddl stdiMeksistbePisRisel Asi t Y

of singulated testers 86 : 53] After the plurality of testers 86 and
89 is fabricat etdlustrated imFig. pOckadueine mpterigoveting Bhisthan placedonipp of n t he

bottom portion of ackaging. 88 in,a.serial _arrangement..resultingdn_the
strip configur a?%‘ﬂf‘tﬁ’é*&e?’.gﬁlgg‘“é%%‘sgoﬁ?ﬁlw % lgguﬁsé‘sg?lbﬁnﬂf f‘te‘fﬂé 1'on
bottomor tray geboitef tredfdpaliBeth Mges 52 ha¥dngdd rehgtat eREEMhe prédiodstp OCT
2006 invention is preferably made of flexible material but nmay be rigid

i nstead. Sui t abP¥oserheanaining adhesive tagerfi0asnape sreaingtayer 62 grd aeldgilated stainless

poLYeL Il ne, MR S SRR Akl egeog ol o0 of ol urnum ol plesti
i ncl udi ng rec#ys caviNekeas SowanndFiph SHund Barsesaral fdieaes aky madedo tiraultgwesebbing
structure 50. First, bridges 76 formed by the g_old-platéd 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 alpr'ecisé 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.
53] After the plurality of testers 86 and 89 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
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openi ngs, may be fornmed by conmpressing the material between matched dies.
For strip enbodinents having interconnected testers, wherein the 13?9tTHD@
tester webbing provides the interconnected testers in an end-to-en
arrangenent, the entire strip is placed on top of the bottom portion of

t he packagi ng, wherein each tester i's centrally aligned with a recess.

[ 0054] Either before or after placenent or alignnent 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 wwth the sensor and m croneedl e functions. The desi ccant materi al

packagi ng S0t hat eAUOLERetrEnamids F R DR AR E AR e i fl sl

use. Because themiREERIRSGudASadiREd & Dgighlaehsaty. pobfethyldi@! RBinLa xternlBuefabesl
fromeach other, the opening of one recess will not affect the

hermetical |y seafosgedpbalsmisum fml-ldﬂﬁ@rlamw@slli@gfallﬂb@n@@sﬁoéhﬁﬁﬁﬂmw ThP tiegy
h t ab)
cg\r/lfe [ gﬂ?lat |Sgln a) “5%{19%\1@?1?&%#?9%@?%?&'# Oesl ndt E?I{g 1&.&’@@@%3@;}& (r:lcanf'lt)'%rrats eri al

wi thin the recessaingshfapbofmied by ectlpiésing the acdieriab btisvech matHedatiesd Foostapd
subsequently retained wwthin the interi cess .in which it is

of t
posi ti oned. The $Bkqdumgntshavigg Er%i%rﬁ’élﬂleﬁg‘?gﬁ@éﬁ‘i% vgpr% ‘E’(,r espkling tesfer webbing
adhesi ve mater | urovRks Gkl dbfinec thdters fn hERDBAA BN SAGH hESABE R is
permanently retalne in or assoclated wth t esses to whic
attached for theplaqmdrcattnpef thiefbettom poktéon qfe@mkag‘iﬁéﬁqhemm ephpestriiprentaly
shown) of packagi nggﬁeg Erow ded which has length and w dth di nensions
conmensurate or & éf‘fll'\/\? %°That of the bottomportion of packaging 88
and may be n@ds4jof materi algihsd BEfrebr hRerlphabmedt dr ARy RRELtQMIHRAE S Wikin ihBe
packagi ng, such as a plastic |lamnate having alum num|liner. The top 1
9 OCT 2006 por t bastent portipre af tht pagkegingra dasiscan ragariab®? tsdmpoqaedrcmeerykprp mbnlson
of packagi ng 89 t .S t i ers of, each
recess, .thereby ?dhgrrﬁraﬁ’g’ egdf %?}FF% lgga%%c agwglg%s???t%%gr g\\%{h tﬂgge Sﬁru?’na |ty of

seal ed recesses miwasedlei mnamﬂiej Bﬁaﬂeemamﬂ nsdt@idl O thylps b@ﬁfaimm elth@Cesg at an
sprocket holes 98 are. die on both edges of the packaged strip. The
resul ting pac kag@wrgﬂrﬁtf‘phwrgldmsmeb #agaﬁsépébet&@ ST CHHISTYSS B0t asset t e

or cartridge of c%JéFshgf rfﬁf‘?@hké)'?}ecm%ﬁb Mhddsed QVaRErARSRIdWD G 1 N
0 ese

detail. Systens I nvention,
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.

)055] 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.

. 1056] A top portion (not shown) of packaging 89 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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[0057] As nentioned above, the subject strips may be configured to be

| oaded within a cassette which is configured to be | oaded within 1 B&t B
for anal yzi ng physiological fluids: Generally, the neter is configured to
receive the cassette and provided with a nechani sm which engages with and
i ndexes the strip. The strip is provided with sprocket holes to engage
with a pair of indexing rollers within the neter which are configured to
i ndex and di spense only a single tester at a tinme upon activation of the
meter by the user. The indexing and di spensing of the flexibly attached
testers involves peeling back the packaging material, if such is provided,
and noving the tester in a manner and into a position for piercing the
skin surface. po0®8)s ket aligiedpnibavopmibogem od recssd postien ef naskaging B2 apd kesbnt

i ti is ill t 100 ingcl ' t t.rid 102
and & neter 108t BT AR hERReA AT chREed (AR il SRPUASE
4B), as descri b@&a@&@%ﬁp%ﬁiﬂ%@ﬁlﬁﬁﬁ@ of Qedté D% ceshdd endfBed Zfa mdstarethind Rlerility

operatively | oaded therein. ssette 102 and meter 104 are configured to
oper at i vel y en§ageriinglye sprackst heles QR areedin cuisandioth gdges @f dic paskageg strip. The
i ndi vidual ly di . ' I e :
et 2 e o KRR Sk £34 51 8105 VLR BPLHRTIGARATHIS, 0GR hites o
concent r at i ons thegfredeheinberdionf Which wik apved descrivedimanibed tester. Each of
the cassette 102 and neter 104, their operative engagenent and coll ective
operation and function are now described in greater detail. 16 1 9 OCT 2006
LI FE- 068 LFS- 143 ¢ilSseihk 95 pRtnfagset t e 102 has a nodul ar configuration
and may be replaced a i sed of upon use of all testers contained

wi t hi n casi98fTle 102 AsAduitibnairebbie the subjsstastrips nifybeicenitgnéd wibedoaded wathyn a

conveni ent manner to accommodat e trip 106. of th resent inventi.on
containing a pf?ﬁﬁ%#q g cgfs qoggglérpg?o %@aﬁ‘iﬂ?ﬁ’g‘mﬁnettg??‘g@y%gtﬂhyﬁm g5l e
strip or |oop igiduGEh&Ghen ithy/mbRE GCoonfighred tORIERE thARQH e Hd PRSLidQ0with and
nore typically between about 10 and 50, so as to minimze thé frequency

wi th whi ch t he meshanism sthichegsizages witleandisidees dhe siripl Phresstap ipirgviderbwitls o

numer ous such e rS. .. i Ik i 0 .Rei ng used.

100601 casser t 80t haSs bSnbalvine Bt eRRRIoRP iRR Bk biler Ml 5

fhi 8') fOL “t r apshfiguredy ihddxamdadispensct onlyTe biaple teserusp @ finkpoataci edtionesTaRgi Ng
oadi ng the

meter by the user. The indexing and dispensing of the flexibly attached testers involves

peeling back the packaging material, 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
104 of testers (see Fig. 4B), as described above with respect to Figs. IA, 1B, 2A, 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.
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cassette with the nmeter. As such, neter 104 would automatically reaﬂ this
informati on when cassette 102 via a detection system Any conventio &1 0CT 2006
detector may be enployed. Information that may bBe“useful includes: a ‘
calibration factor or code for calibrating the neter accordimgeglhes t he type
of testers enployed within the cassette, the nunber of testengsused and/ or
remai ning within the cassette, the nunber of days since the cassette was
installed and/ or (daygeunti|l tester expiration. The latter information is
inportant as the Tésters (wthin a packaged strip) have a limted

lifeti f05910061) (Bsstetl 02 hhoausiodglal O@hfigirgioafaad aidyybd reglatedmzidght |

ically designed and. snall h . tq_be handled by, th ith
Pand, but - wHISER T SpaR PR A BREEEROT RIS 5 Bl oAt @elis | p 106 a0
vel | 8 LesbalSouul aanDPRTn 3G Pedioh nORSEAL! lonhblotk BRufiP ey ) and the
a rom fu

associ at ed packagi ng nmateri such used testers. e us cassette
confi gur at i efthepredehiiat eraicadtontaidhga phuralfifios tespanfTigunatheonf psies des an
internal construct, having a set of curvilinear tracks or gr ooves 108, 110

and 113 def P& apaclsshat ot leep wsuiagierilyiieme, i Saiwegh 2D d8EaAL S | y
el t ' | ed | ' track
paraflel 1o aﬁﬁﬁ%ré’g)ﬁgcﬁpg'ﬂet%ve‘éﬁﬂ&glatﬁg a@ﬁgﬂt%as%%h%gégfegﬁqiug&? racks

have wi dt h di nensi acconmo I CKness 0 . ‘recess and

a wal | hei ghtithtwhiak ¢erovedate réplecesthe cRsettaMadd brefdblysnck 14 naferagndw ched
between two sides of housi nﬁgE 112. Such a desi gn_ is preferably nade of a
plastic 17 such thetthotpsers’ cffEetiyegssierpireupriortabenpased. such as” ABS or any

h | dabl ; [.C. d bri d | nj ' '
Ceconi AT Goo SEPRE 177 kot RRPASHERRR oA FEM BR800 coccerie

102} and t er mmaineferiig @f@eiatiphes fktep@04 upsh Gferapebeideagih@loMlingthpai r of
drive rollers 118 and 120. A first or central track 108 runs between
second or i Aasselée Vith e mater. afveisuaky mgtesd 04 gipnld adomatally 19ag thisent ral track

108 is used; fglFﬁ\ﬁ g, e I 6, j j r bl y
pre-| oaded \I/Iét I nfogasseﬁagse%gagﬁfa?an%t%‘%gh%%u aén\%c’%geﬂ@é@e%b §/0q'pr ocess:
Central trackyh@&Enipdsyadndhesmatiorsthapasy bgusefultinglodds: 4 tdibrbwdnetor bint er nal

cylindrically-shap drive rollers 118 and 120. The di stance . hetween drive
rollers 118° 0125%}]@4%&@%@%1%@8& tap%g%tﬁ%}%geﬂg%%é viign 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. Ore 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, whichrun
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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J] sufficient to snugly accommodate the thickness of a packaged recess of
strip 106 there through w thout conpressing the recess, so as not %?UEW@E
damage to the tester therein. As shown in Fig. 4A drive roller

axi ally engaged through housing 108 of cassette 102 with a qufrgzar,ggear 152
posi tioned on the backside 150 of cassette 102. Drive gear 1lbfs-h@gs teeth
154 for engagenent with internal conponentry of neter 104, described in,

greater det;ﬁatlmaemwam%s 5%@}&1&& sqfthme thén%b%&tscl%ﬁd lebﬁcﬁthkﬂ By drive roll'er
118 rotates drive rol sprocket pins'in the direction of arrow

122b by rreanﬁcbcbnmptcbngmchqum@ (not shown) which extend radially from-

roll er into orre pondln |n recess (not homn hin raoller 120.

Al ter A&f‘é bot éPE‘cWﬁ% ﬁ?rﬁ\?lcﬂ’étri‘}izﬁé a Fé??@é"sﬁ@mtﬁrﬁn ger espond to.
the recessezﬁ a?&ﬂ_p@éo Jrﬁ&ﬁ’gf;éa‘s e3ﬁ02[a99g§1]r of\arﬁ@ rd 1 8Rng 12 ng Ceach of

rollers 118 a ave radla y-extending sprockets 164 are each
si zed and sfracadeapalrttackriGfhraacietwtdnerecand oragsideirstlahifeantichindivr ngl y engage
wi th hol es 166 of acka ed strip 106. Thus 8I |l ers 118 and 120 rotate
t owar ds eact %@‘h@? Klsr 3%@5@@5%%1%’@@8%9@%11@@ aig 6 paghiged s8e packaged

strip 106 t1‘06bg)hmggislf‘e‘ril‘%fgl;}}@géf-ﬁbﬁgﬁ'whtﬂu} {L(%?%a 1%?%890 e xﬁ‘z(rfu‘i’é(&tu&ﬁa (al'so

shown in Fig 'S mean he 'strip 1s caus to

advance onlagsantlypectess. %m@t@ﬂdl@mﬁﬁmaaﬁmﬁls;&bﬁﬁgaﬁtlﬁmhtylm single tester
‘upon actlvatlon of the neter's nechanjcs to Eerforma flujid sanpling and

measur enentPetw e initenal siferdricalliehmgd doverolerantd mbl doredismfieng met er
mechani cs ét\!ver% dril\% rg I?rl %-33(2990 v)h c'ﬁ%{e?ggnjra %?njo?ﬁ SRQr?sﬁﬁélpggéj Jreater

detail bel ow éxi ng i'on causes agl ng to

pul,) apart @Jfﬁcsanaas art@]y’a@:foﬁm‘iiodalﬂfethb@}ﬁlbl&ms@bfi pocskagedetdsk oﬂstihgsaoef t he
packagi ng remai ns engaged with roll er 118 and i s caused to advance in the
direction dfeEihRen YaBorir@mmesEeihe Frecssopp 6?11‘2?69/&%‘1556?@?%%0@% portion

remai ns r&gﬁ&eﬂg\r‘séhf hA%Qldvﬁ{m]f%Q lzgﬁg‘i']ﬂb Ve rGRHSeY if B gy@risge od thr direction

of arrow 12 suc tester econes expose t passes through
roll ers 11&canihgIP8 of amdetits1d withd dawagedrridMcksionet es the beoktsidedss 0downwar d

in a directi on SUbiéf ]ﬁ)l ally rpend| cul a{ to the rotzﬁhj on éf rollers 118
and 120 andisatetants-a Fyeﬁﬁf"i'r h@ﬁ)tetcﬂbl%koﬁe%@ﬁ%@w’i HERE gi stal ly

extended oreiRReNSPer Rest | 60 tesdfbol & prkaRdb@ilibBlo, 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 proﬁde pins énd recesses which correspond to
the recesses and pin, respectively.
wj [0063] As shown in Fig. 6, each of rollers 118 and 120 have radlally-extendmg

sprockets 164 which are each sized and spaced apart fror 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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testing or active position wherein mcroneedle 172 is caused to penetrate
the skin and access the targeted physiological fluid therein and the

el ectrode contacts 174 of tester 130a are positioned to contact 190% 2006
correspondi ng el ectrical contacts of neter 104, which will be discussed 1n
greater detail below with respect to Figs. 7 and S. [0064] Rgpgaied

i ndexing of strip 106 results in successive use of the testersgrs.ifierein and
advances bottom or recess portion 168 and top or cover portion 170 of the
strip packagi j : : I i lrnection of
128d and ic%%(g,%ég gg%é%ag(?\?gﬁi}%%sﬁggﬁ:%guég? g?rgﬁgfdﬁ\gg%tyosnedgpseédsh?%g%j Ee i'nsi de
of the recemskaging whpuwdhapatt or sepack sgeckin dedivt®rceassisy poitiodd6irg r out i ne
advances the nost recent]y wused tester al on%_vvith ottom packagi ng portion
168, as i||tb%9%°j@éalgﬂﬁm@@§%&agi@,wh rgHerd J§sandds sageto Y apdsdniBSt ers and
recesses acii t j r ' | : ers
becone nestdgfcf%?{ﬁn ta Eg‘?‘?@é %ggr %’gdp‘g%%ﬁ&?ﬁﬁ% éo?eosrsc%oggr?ﬂr??rf % ébar%lég ?%rgﬁfigest er 130c
of Figs. 5 eagael wivktelles 120 O0bRlcaldetias ad@hcotn Sy slirectiokOsT, arioias 1 Htgagenent
with cassette 102 and its operation are now described with respect to

Fi gs. 4B- 43 s&hycstend’ @ berames gxpased asot Fasges thamgh pollsied B and k29 nel udes an
upper body It | | ower bad reign 1 t efr:.0f which
may be coveafggdg ggy%dl%%@ﬁé%[‘ ?t\s/éecg%lspe)ftﬁg S% %%3:8 1%@%&%100{91 esiuhﬁé}é%%uyand is
exposed upgRrpdivaddr tthetbRtieR bt rdleRer shadyl 200h8 isehstantidlly RoeNildes a di spl ay
screen 136 and various knobs 138 and buttons 140 for user 19. 1 9 OCT 2006
LI FE- 068 LHBe 343 sudfasn: rlpthia digtadly exientehondisprnsed posdipn, imyur 4 3emigin But t ons
may be proyj . er_. i_nt.er 1 : . 9., scroll
thnough dat o ssr et Pip e SR bR B ERPE L Al b padRh el il 07O
“di-8pl ay varanduscess elie tdtgeadtphotisloghy il el theREsadake aaclrslitcantaetsd74 anal yte
nmeasur enment val ues, the nunber of unused testers renmaining, the nunber to
expi rat i on Yftesieel S0 aERpsitivaed foscontact corrgrpongiag R?F%allwtaﬁgs fFpéer body

portion 130 gsnghises At Q08 I ¢ ' ttg@g&i 9yred and
di mensi oneg1 f b{r;dhr ace %ng&c%ggégglgg%gg%a be%h%g%txir%s%% g. . r(gc'ept acl e
148 i rjobétjes a Jgrepeattdtinddkingradckipl B eanltsng sdedevevd eetdf tlBstadsi ch  engage
with gear teeth 154 of drive wheel 152. . )

therein and advances bottom or recess portion 168 and top or cover portion 170 of

the strip pac_kaging into tracks 110 and 113, respecﬁvely, 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 iflustrated 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 1ts

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 pro'tective 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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[ 0066] Lower portion 132 of meter 104 includes a distal housing face 142
having a distally extending "pressure ring" 144 which, when appligd gg} 1be
target skin surface, depresses tissue around a periphery of the intended
access site within the skin. Al or at |least a distal housi ngiFeamse 142 of

| ower portion 132 is preferably transparent so as to allow thesSuger to
observe the target skin site during the testing process. Various views of

di stal face cbé@oleand dpktatish bfineter i104. FAddtional Buildnsangy Be proVideditdaliyvessur e
ring 144 is a slot 180 thr_ough whi ch the mcroneedle 172 of a dispensed
tester exteddSURENTIHE WiIddhe mgiar e ge B5T01 taugh dain seblgmp prd diteaiied in

Figs. 7C a’ﬂs&gﬁ%ﬁﬁﬁé rﬁ%gj%lug:eﬂ & id?sgla&?/afighssﬁs%hQQQ&%E%{%{ g furt her

i ncl udes a Set ctri contac ads a and whi ch extend

fromthe metretsssges @h@ddts d Canalik aleadirembuses) the HpPbEr gfambkean 130. Such
el ectronics typically include a controller in the formof a m croprocessor
for contr ol Itgskegys sgmagngche guinber toekpiraibnsgfdheprusadéasieshgic. iE udi ng but not

limted to, di ayi i n tion eceiying data_in by _.the er,
ol enent | nd LRI RBE BB Rl 1RGSR SRl P (e .
sendi ng t he chafgse@byd eintatiohédlor $¢@NahScdsSetic®2l A8 EREWR in FigCAT Vi Ng
calibration informati on fromthe cassette, stori n? system sof t ware and

i nf or mat i on resspbclelfSripcludase geptaddppthoatk taystesdrn@4eethd S&mhighed t o engage
with the caorresponding,el.e odes or, e rode contacts of the testers. As
such, ‘i nput P8 eﬁ‘grﬁlsg%a?éeeg} g%f{%é Vteow}éei‘?bj?%%t put signals are received from

the teqbede)s Send@iwer gbrticheShiofehetdran4axanMse, didthlehcabiakYi® LONEeHgr at i on of
the}t sanpled fluid. Further electrical contacts are spring-loaded against a
S

test er gui diarfstalbnedendien “meashreaing’ lg4odicizoden appie babe it s t hat when

f | dieoi _ Tg4ounz0 iy that
Cecuroty nordie® SARFREFE AL b RERB RS e ron R OB el o

occur as askBsUM ooit lganetisal hogiihfics kiDof loMet pedisndB2 theeRraggnt
.I'nvention [00671 The net hods of the present invention involve the use of
met er cassetHeBSPAYY S@ A oARloRt the maer tygbeset te dargeliskn sisAlurpgdhgggingegi ns by

Sopreosi 10 D il ARl donlialen DGt piS pndctBu o un ook o
portion 132 Withia gresskeding 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 infm_'mation,
receiving data input by the user, implerﬁentiﬁg 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 c;)ntacts of the testers. As such, input
signals are pfovided 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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position when neter 104 is not in use to prevent inadvertent activation of
the neter. Depression of button 140 could also serve to turn on thgeg (T 2006
neter's electronics. " ['00681 In operation, |lower portion 132 is slidingly
recei ved by upper portion 130. Thus, when distal face 142 ofLirewss body
portion 132 is pressed against the skin, |ower portion 132 nowssi4én t he
direction of arrow 145 of Fig. 4D while being resisted by a spring (not
shown) wi t hitiattWienneteer 172Hedispadedin 4 etisPsdsitibnayshoem mdigst@ilie to
accomodat e various_test |ocatlions on the body and the needs of different
users. When SFORER sk 90 @550 1e3main s PesiiRredndgeastpng dK Beiy Hel miy Sealiic e

relative to rti . 10t her spring nmechani sm which has becdrre
| oaded or eﬁé?@?@%@?@%h&ﬁ%{l@é%ﬁ ati've notion, is unlatched thereby forcing

cassette 102 to nove downward within neter 104. During the cassette's

travel, gear drive 152 of cassette 102 (see Fig. 4A) engages with geared

tooth rack n152 to rotate in the direction of arrow
the direction of

t
154. ThjS4Hn tur ausgs . drive roller 18.to.rqtate i
arrow 197 s’ PAEHERRGEOLHE ol Sentibyentpg iy bR ARG P80 | o he
direction ofjganh@weldbd. ThRpeRWheler |64, Md R8r gt by @epréRins®hpod 18 and 120
drives strip 106, by neans of the engagenent of sprockéets 164 within

sprocket hollé8, asgBustiatedin&igh #Bc4C end 4D, 28dgckonlosking mdshamisxi(neinused
tester 130a to enter. thrqugh throat.1 between rol.l ers 11 nd, 120. Top
and bott om*foYE ‘Bﬁlghfﬁ%“ %Eﬁﬁ“ﬁ%ﬁip8ﬁl%]7§0&8ﬁ§§?wﬂmﬂ ]éir?glgg%‘%t ester 130a
are pul l ed papich waRf nfed 1084PndNE 1S 1850RAE int8vdricAtkSivadh an@e113. Tester
130a is then 21 1 9 OCT 2006 LIFE-068 LFS-143 optimally oriented to

confact el edrsterd epeessian s buigual4hebuldalso sfrveliosue] othidggheie’s f ace 142 of
meter 104, aei %IOIIﬁLFJ?trat ed in Fig. 7C, and to penetrate the skin with
ni cr oneedl e “IF2. " for sone reason, |ower portion 132 does not travel the

predet goeggped di g apedtion, I®ver goGorl RN is kBdihSlylrect @it el et partibgagssary
actuation of neter 104, the packagi ng encasing unused tester 130a w |
renai n ‘seal ddus.ovhen digel gl Apfdewer hodyporim hﬁ% ingrrseed aEsistibeskinl y wi t h
to rotate wit el FRIpLS i fne drkiflon b Srondils UPER, DOSUEle bl o7 g™
recess of stredipedBpa aprthgf (@0t shodmy withihthi imdtdit TheneekoftASspring 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 ehergized by this relative motion, is unlatched thereby forcing cassette
102 to move downward within meter 104. During the cassetie’s tfavel, 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 spfocket holes 166, in the direction of 12éa, 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 puiled

apart and fed into there respective tracks 110 and 113. Tester 130a is then
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[ 0069] The penetration depth of mcroneedle 172 is preferably set to
between about 0.02 nmand 2.0 nm or nore preferably set between PB%CTqWﬁ
and 1.5 mm 9 In addition to placing pressure about the needle.
penetration site, pressure ring 144 results at |east in partyrirEQas
stretching the skin in this area and thereby hel ps to extraatrsassanpl e
fromthe skin and "punp” it into the fluid-transfer channel within

ni croneed! @plifdily bhens@iPéRthck LbGodesScdnhRy 1guanad esaesk digtat fsmgnsor
portion of tester 130awherein an el ectrochen cal assay is nmade, and the

resul ts di $pleayfdd fameterdiOdprsaijlusicatedkin Rigs’ Gfandwe penelio. th¢ §oTOfithThe user
continues ta hold r..104 in stabl ositio til the er signals the
user to reﬁ?ﬂﬁ@@?‘fggﬁgdﬁ Orfsrog?ﬁ’ieﬂ%’“s% Fp%ﬁ@ﬂqéago%ﬁqtqfagéﬁéb?/en once an

~adequat e S%meﬁen%%édr@stﬁfce{)zw,sth@u?&if&iﬂ tolchpfbt S rBERRark GE@EN&Hop thin the
‘tester's sensor. For exanple, neter 104 may be configuréd to display a

"sanpl e r ewtvidd, theparkagmg stegag endsed tdser d3es wilhatmamn saatddi spiasmbt vol une of

fluid has been collected. and the neter y. nQw be. renpved fromthe test
site. [0071F SXRFBY IR GOVRRIL: E;PHWFEB{@VEUP? g’é@‘a‘?ﬁﬁ% ‘fnflr)%lﬁﬁdhté“%i n rel eases

over housing (BORL 8 13 80k BLAULAS AR SsERRIy LoReao i on an

di sengages geare rac romdrive gear ereby preventing
drive gear ba&Rintd itororrespaidingrestysigl stp M§ andlfedleng B8thanthtd 26ck 113. t hi s '
ext ended, | ocked_ position, . distal housing face 142 extends beyond the tip

of mi d¥¥Bkedi e 1Ps Peptitrion dgpibvni meirTagesdiadersrerEraBbIicAR DSWEH i t by the
user. P ot GbINEOLAR A% Tk ! 900 %rc BB ONAHeOY S5 thARH 17045 ng por ti on

132 while system 100 is not 1h use. r?p e of a nmeter having an upper
and | ower Mouddingn icplecihgpessiraebar thondelRtpeadtr2dnkitd, ESFu(ilty 144 FE- 068
LFS-143 neter. 104 is described in U S. Patent plication entitled M nimal
Procedur e A?F&i@?@eﬂ%éﬁp@ pRrsiretriNngige A &p ﬂéi/argé% eﬁ@.}’-hﬁﬁ’ﬁ@ 054 and

filed on tQﬁtraa%m%mgﬁyﬁ&ﬁ&mmmaé@uggy’iiﬁnlf@{h@iﬂm%g%&ﬁ%%&@w%ﬂ ef erence.

[0072] The above steps are repeat necessary esiring to nmeasure a
t arget anamytenetdioh’2. NEhsugdelfnt is thde xiangfernéd tthe penk@Gportiesofr 130a i s

caused Lo SNt Ao foL Lot 118 2nd 1 elur ned 0 B RopLed R 1
operativel yiigli-SNeRLRA36 AP 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 fhud 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 dnive gear 152
from rg)tating strip drive rollers 118 and 120. In this extended, locked position,
distal housing face 142 extends beyond the tip of microneedle'I 72, thus,
preventing inadvertent contact with it by the user. Protective cap 134 may then be
positioried 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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the testers are successively used, the used portion of strip 106 advances
through tracks 1 10 and 113, and is caused to be spooled wthin CQSQS@[E]{@UE
102 until all testers are used. "The conpletely used cassette 102 i's
removed frommeter 104 and may be di sposed of without conceffrpafsgCreating
a biohazard. A cassette containing a partially used strip ofi geggers my
be renoved fromthe neter and |ater engaged to use the renmaining unused
testers. Ki : [ S5 M i e kits for
practi cing ]J%]ﬁgr gﬁzglg%ﬁb?rgtl Eog s'l.Pq%gt %ﬁ%ﬁ%ﬁgggl rrentl\,/ﬁﬂ.}%gpﬁo? gﬁﬁcl ude a

subj ect sysammlytediespihatim, dianpgtAtemasubpdet NonkBR-0HhandMed subjiect syst em

i ncludes a subject neter and .at | east one subject cassette which may be
di sposabl e SiH§ da¥ F’&(‘:Vé'z’b}"’g?c ThBSTERPeU PR R eN%Ey be pre-1oaded with a
strip. ester L ' i: jftjonally, the
Kit na@ﬁ?:ﬂcl udes%%zabgrgégrtg %ﬁgtr %Qg%gtagh%@aéggggﬁ ?%%Igﬁﬁpwemégg%see te.

Final |y, thergki immlytty pUpad the subsdquele indesinpuststrinB0d, edstad $ B Mgistcagsedudj ect
systens and _ for | oadi nﬁ and renovi ng cassettes into and out of the subject

met ers. ThesEangeRsdaeliemld Saayg refurmse éa o aeateshPSHIOIOVIHBAE of the packagi ng,
| abel i ' : i . : i ke. ,[0074
a abel 1 ”Sc%h%s onﬁ%%t;g&e@?rv%lfertggﬁﬁgghgsehﬁ@%é'1E Epgg@\?elliﬁggér%{gefge&. |

- Al 't hough the regorng 1 nventi een descr ail by way
of ill ustrahé @etetde XA ELY Ofed PlE ROSESOrGbn _ﬁfﬁﬁ'ﬁtl% alivaneeemeduandi ng, it i's
readily apparent to those of ordinary skill in the art in |light of the

t eachi ngs dfackhi K0 andnlich endis cansd te be sraoledcwdhigesssatie | bbuntiliadlat i ons may be

rayme. 25 e ot dEE Rk R 88 o e Pl B el 18, PEPE TS

cont ai ni ng dneshBrise digfosad 6£FEhAE cofRid eCdreftthpadlobaratdy ZA agssaitsanpl e of
fluid, each tester conprising a distal end having_ a | ancet and an opposite
proxi mal erf@ntaHag 2 padiRBy prst Sempf festergnalabs repeved fiepphp slatsrddhavi ng a

| engt h di r’rqgtg} %%BQWfo%SWtﬁé@ﬂgLﬂﬁséﬁljgggd ?e@grsc_onpri sing a plurality of

serially alrgn ecesses, eac recess conprising an opening for
receiving a tester therein and configured for containing said tester
therein; . a second strip portion having length and width dinensions simlar
to said | eddith and said

[6073] 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 tyiaically include instructions for using the subject systéms and
- for loading zlnd rémoving 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.déscribed in some detail by
way of illustration and example for purposes of clarity of understandingg, 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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wi dt h di mensions of said first strip portion, wherein said second si}gi@tT
portion is aligned with said first strip portion wherein said secaoh rlpuﬁ
portion covers said opening of each Mcess; and nmeans for ‘permanently
affixing the proximal end of a teste ive to a corresponding recess
for the operative life of the tester. 2. The packaging of claim1, wherein
the seqgapdidfdidigkdgdrip portion is capable of hermetically sealing each

said testér wthin said correspondi ng recess. 3. The packaging of claim1,

f urt hel. conprpaskagipg for castsimingtestors fopmcetsingetyllecting andanadyzamgia siingenti ng
testerg,.said cassette conplising. a hqusing;,at | east one tra defi ned

w & i niise bR R eE AR b B rs B oot STl eAben | oaded
Wi t hi npmgng@gﬁgﬁgiﬁg; a pair of drive rollers for indexing said strip of
testers; and a tester dispensing space defined between said pair of drive
rol | ers whet &irsi stoipl poréoshavihea lengtt dimengoniarbewidth dimensianagd comipdisingst er

di spensi ng..port at a.tine. 4. The,packagi ng according to claim3. and a

rer o BuiT S se53hy Aibdeiseadioss bR 00 ol b o heCloR P e
casset iRrdih@iPedhfirtdey tdtainmgdhritiadterthGeinhavi ng a slot aligned with said

tester dispensing space; and (i) neanswfor-act[vat[na said drive rollers
of sai d cassetwad s&ip pprdopbaviiagyiengthahd stidthrdimensignsrsimran theaiddengsh fms} said

per manen -affixing a.t.ester copprises.a .frame . .structure.havin | engt h,
ther o S Yifonsiaf ¥ st K68 s SRR 5ol it R0 Sl b is Bt
seri al Fiyst @&rig%@@o@%ﬁﬁﬂin%@idjseb@@éﬂ‘ip FB&ioﬁ_cSvéPQIaiZ QPbning of ddeR sRAGKAGS; Had Of
claim1; and at |east one_ cassette for dispensing the testers fromthe
packagi ng. ncans iy perownentlypaificing they proxmaesd b e teste eelstivryio acsirtespanding and
anal yzj I f.f:kul rising the steps of: providing a
pIuraI#%?“%?§@%§?:?§V?%%(gqgagﬁgggd; provi di ng the packaging of claim1;"
associ ating 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 stripTpepeakasingaiiglaged, rhgrebihg seond Aastsirin porpen i asnable of greetipalbt
SUri P pOfihy QRS Bl RAhf dRRlHeSpdHafgeale

3. The packaging of claim 1, further comprising:

a cassette for operatively containing and dispensing testers, said cassette comprising:

a housing;

at least one track defined within said housing for storing and guiding a strip of testers
when loaded within said cassette; 7

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

atester dispensing space defined between said pair of drive rollers wherein only a sirigle

‘tester is dispensable through said tester dispensing port at a time.

4. The packaging according to claim 3, and a meter comprising:
(1) a housing having a receptacle for receiving said cassette therein and having
a distal face having a slot aligned with said tester dispensing space; and

(i)  means for activating said drive rollers of said cassette.
5. The packaging of claim 1, wherein the means for permanently affixing a tester comprises a

frame structure having a length, wherein a plurality of testers may be flexibly attached to said
frame serially aligned along said length.
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Wi thin said associated recess. 8. The nethod of claim7 g, conprising the
further step of separating the first strip portion fromthe secongsfhétggﬁ
portion, wherein only a single tester is exposed from an associ ate .
9. A method of dispensing testers conprising the steps of: (a) providing
sai d packaging of claim3; (b) operatively loading said strip within said
at least one track; (c) indexing said strip towards said tester dispensing
space; (d) separating said first strip portion fromsaid second strip
portion of said strip; (e) dispensing a first tester through said tester

di spengi ng ’fﬁéaﬁa%kaﬁﬁg of claim 1; and

at least one cassette for dispensing the testers from the packaging.

7. 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 1;

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.

8. The method of claim 7 8, comprising the further step of separating the first strip portion

- from the second strip portion, wherein only a single tester is exposed from an associated recess.

9. A method of dispensing testers comprising the steps of:
(a)  providing said packaging of claim 3;
(b)  operatively loading said strip within said at least one track;
() indexing said strip towards said tester dispensing space;
(d)  separating said first strip portion from said second strip portion of said strip;

(¢)  dispensing a first tester through said tester dispensing space.
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