;e3ed6TfvV Atty. Docket No: LIFE-054 M N MAL PROCEDURE ANALYTE TEST SYSTEM
’BY EVIN MCALLI STER, LORI N OLSON AND BORZU SCHRAB FI ELD OF THE | NVENTI ON

[ 0001] This invention relates to systens for obtalnlng physiologic fluid
sanples More particularly, a test systemfor obt bl ood
sanples with mnimumuser effort is described. B Gﬁ@fﬁﬁg%ﬁﬁﬁﬁéﬁg ENTICN
[0002) Anal yte concentration determ nation in physiological samples is of

ever increasi ng i I’TpOI’tﬁﬂQﬁdAL(pregﬁyRESA dﬁ‘%gtrry‘ \,assays find use in a

vari ety of application settings, 1ncluding c Iaboratory testing,
hone testing, etc , where the resultsyof such testlng play a prom nent role

in the diagnosis a man nment af f di sease conditions.
Anal ytes of interegﬁEWHéﬁ ‘ﬂFB@b %%Fmﬁﬁ%%gpégjsaﬂﬁﬁﬁnent, chol est ero
for nonitoring cardiovascul ar conditions, drugs for nonitoring | evels of

t herapeutic agents or |dentlfmgﬂgopbhgg@hﬁhk%ﬁgal | evel s of drugs, and the
like. In response to this grow ng inportance of analyte concentration

det er m n@fobﬂpor bgﬂLg Gl ¥nh r Q%Lg?sﬁst%ﬂe?&%famgg Jcé 164ENRE daAIhIAr Ot 0COl s

and devi clinica one testin een devel oped [0003J

| deter m ni o NSRANEENE [ ARp0h AN, ARl aggtmoe@ga%ﬁpg'eogh al sarple, a

physi ol ogi cal esting the
sanpl e often lnvolves c gp nd conpl i cat ed procedures Unfortunately,
successful e PAIETTT ‘?ﬁﬂ? %ng of test elenents, |ancing menbers,
meters and the like is to a great extent dependent on the visual acuity and
manual dexterity of the 'usBACKGEIEBR PMIHHRIVENEENof people with di abetes is
subject to LFS-14=1 ,!!] 1 Atty. Docket No. LIFE-054 deterioration over
t he cour 802 t he Aflad@asencentztion detarmeinaticns pbrselsgiselspingles inef dvave
significant |oss of sight and sensation, testing procedures can becone

si gni fi cant | yincickdiagimgortame to ealay’s escigddBtdhoasadys dmdiuse ancerfetyorti anci | | ary
devi ces or personnel. (0004] A typical procedure involved with making a

gl ucose neas Uz[p;}HEdHonlsét‘tdﬁJrs\/Qﬁlddh‘% cﬂlﬁicbﬂﬂbd}gtoﬁ}ckbtﬁ@,sh@ﬁe ShBRS efcyuheRot

necessarily in the order given): 1 ) renoving supplies froma carrying

case, 2) renoykRguis da0e ReifeNA e LRRENDDICRRNO8iag R s and management
of a variety of disease conditions. Analytes of interest include glucose for
diabetes management, cholesterol for monitoring cardiovascular conditions, drugs
for monitoring levels of therapeutic agents or identifying illegal/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 sample must first be obtained. Obtaining and testing the sample
often involves cumbersome and complicated procedures. Unfortunately,
successful manipulation and handling of test elements, lancing members, meters

and the like is to a great extent dependent on the visual acuity and manual

dexterity of the user, which in the case of people with diabetes is subject to
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3) renoving and di sposing of an old |ancet formthe |ancing device, 4)
"inserting the lancet in the lancing device, 5) twisting off a protective
cap fromthe lancet, 6) replacing the | ancing device cap. 7) cocking the

| anci ng device, 8) opening a test strip vial/ co i NiNg a
strip fromthe container and inserting or int erfg‘m hggﬁet&})t%ﬁﬂa@% er, 10)
hol ding a | ancing device to the skin, I 1) firing the |ancing device, 12)
lifting the |RpehAGoHBVECR: aitke Rt NGa@SdtAle, Inlddredtlichaspbdidle thasanpl e, 14)
applying sanple to the test strip and getting results, 15) disposing of the
test fs”' P, :&1@/ C1| 1%?‘19!1&905% rc;?si%he“tsatd%c»:l:ntsaetion?‘pe:%itir:)l'7 rok ecfug?r&tqgec%rjrpepl les to .the
carrying case. SORET I ES T ewe steps are i nvet Ved: e manner of reducing
t he nunber of  actions,i i,nt egrat ed. devi ces set to canmbine. multiple
functione, CotBaicrty diifiel amaraeSuriuaal saSRaSt Fri ar CpR et e o o
configured to both store and advance successive test strips upon actuation.
Exanpl es of JG§ERMRvices are presented in U S. Patent Nos. 5,510, 266;

S, 575,403, S,797,693 and possibly in PCT Publication WO 01/63272. In

addi ti on08&te di speiypakpratasivre invdlvefevite meking grattdosnaikisigememi anpl es of such
of systens that integrate test strip neter and di spenser conbination
functions ar endilssltosioivmgldcSonsRasepd (bhbnotme?36ril Py the BSlek 4deR): a Atty.
Docket No: LIFE-05=1 5,757,666 and PCT Publication WD 99/ 44508.
Furthernore, the deviseistesgplidaemm YWaRhd €3885 i ncludes all of the above
features, plus a neeaRivded £lahng 858IMEaERENp dr@Rbr, StTip el enents that are
cut off of a contiznuUeMSifOddd ﬂpoéiﬂ@oisﬂmr@d 1dd Qt%]mﬁ{'é%ﬁlﬂg class of devices
designed to decr_eqlggicahe number of “steps required in test strip use

i ncl udes aut omat i g%g{seﬁiggyﬁquﬁcgmtthicmhggg ng.devices. U S Patent No.

6,228,100 discl osg tvgisgﬁj’&% [ fechon a!pgflfloég eflgrrl’ceﬁquenti al firing of a
L e order to el’imnate the requirenent

number of |ancets (r)ezriy?a&mrgtg ancin glvncec . o
n Eg ace e 3eN9 4Rcet i ndi vi dual | y before and after

that a riser renoy X
use. (0007] The ddyPe&E ci20EBgdFHY S Patent No. 5,971,941 attenpts to
) opening a test strip vial/ container,

conbi ne the ; . . . . . .
9) removing a strip from the container and inserting or interfacing
it with a meter,

10) holding a lancing device to the skin,

11) firing the lancing device,

12) lifting the lancing device and setting aside,

13) extracting a sample,

14) applying sample to the test strip and getting results,
15) disposing of the test strip,

16) cleaning the test site, and

17) returning supplies to the carrying case.

Sometimes fewer steps are involved. One manner of reducing the number of
actions is by integrated devices set to combine multiple functions. Y
[0005] In this regard, certain test strip dispensers are configured to both store and
advance successive test strips upon actuation. Examples of such devices are
presented in U.S. Patent Nos. 5,510,266; 5,575,403, 5.797,693 and possibly in
PCT Publication WO 01/63272. In addition some dispensers also include meter
functionality. Examples of such of systems that integrate test strip meter and

dispenser combination functions are disclosed in U.S. Patent No, 5,736,103,
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functionality of each of the precedl ng classes of test strip devices. In
‘effort to provide an "int egrated” systemfor sanpling blood and anal ysis
thereof, it includes a nagazine of test strips, test strip advancenent and
di spensing features, a neter with a display and an autorraég)d Lng
mechani sm all housed with a single box. Wile pré\stB{nPPﬁl@ft m%ﬁgégdure of
advance in user convenience, the test strip and | ancing features are

renoved fromse%h? %arpc%aﬁﬁogl@eﬂ%onhﬁo Plashe EREE r&ﬁﬁé&g%@%weécﬁ g ng and

transferring sa ates urt evice I nc udes no

G i and | Lﬁé.\ﬁé%ﬂyéﬁiéﬁ gL e Biliere Sl GP B Ber move t he

device relative to the sanple site in_use ( g the systens described in
U.S. Patent N@snttetssp elementsghaame @i pff of 2 pontinugys ol gdbe sege. 6, 056, 701 and
5,820, 570), sone of these systens are quite conplex and, consequently,

ei t her diopglcul t tAnatlpe clseofele vicesddsignedtopteottagethe hnmbetdifsiepn, some i nvol ve
changi ng-out spent test and/or |ancet nenbers one-at-a-tinme. This LFS-144 3
Atty. Docket rBguiredlifriesO8dp i ih¢ludesauiokhatie 9pssiti-dutorhdie Isiycsigedsictescri bed in
U S. Patent Nos. 6,027,4S9; 6,063,039; 6,071, 2A and 6, 283,926 as wel |l as

for certain engopiwmMGS 6328¢bOsieeoies aRfplctiteoh & Alirk @ For WQnRh{i 4%, of[ 0009)
However, another enbodi nment presented in that reference provi des for

nul tiple | ancel($RPSPnRA, b3e ithalmOR é{rdgﬁet%%h}rﬁnzg@éhr%b%{lﬁ%gleﬁyﬁmla?f ter the

di sks including each are spent. An exenplary nunb dozen such

radially-ori Rl eduBol i fosiil oYL e Iacgqg%ﬁp L LaLEeReENLLE | ed  Anal yte

Measur enent , " ¢l al m GB 0020929. 4

o0 Shpcs, 3 ,dgzelfe”ﬁvﬂase%%?}aﬂ?@ SRR e o

sel ectively svm t ched bg w% nunmber of m crochannel S b)f g&ans of
el ect r o- os ot PRSHOTRRM OLFRF &&hﬁcﬂﬁ?fﬁﬁ‘lﬂ& clpstes oF tth%“bFl%‘g‘éﬁ*?t PAVREG on i s
di stingui shed fromeach of these inventions in terns of its nodul ar use of

conbi nat i on tRE_Yideen Viptegisrds sysesm fasisemplingsblopharghinglysisilestpRisid i tems may be
seal ed-of f from contam nation, and possibly provided in greater nunber, as

wel | as in theclsdespl madagipe of testh:Hippr estestrip advarcenienhandndiggenpng featukd, y
i nvol ves nechani cal novenment for sanple acquisition and handling. [0010) O
course, such adstanivhgedisphy abEapiiesamntd idncity shaiEniat adhdideg wich 4 he
single box. While presenting some measure of advance in user convenience, the
test strip and lancing features are removed from each other causing the user to
take two steps in lancing and transferring sample to a test strip. Furthermore, the
device includes no provisions for used test strips.
[0068] —  While certain combination test strip and lancing systems that do not **
require that a subject to move the device relative to the sample site in use (e.g,
the systems described in U.S. Patent Nos. 6,352,514, 6,332,871, 6,183,489,
6,099,484; 6,056,701 and 5,820,570), some of these systems are quite complex

and, consequently, either difficult to operate or costly to produce. In addition,

some involve changing-out spent test and/or lancet members one-at-a-time. This
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Jinvention 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 diabetes. LFS-144 4  Atty. Docket - LILFE-05= UMVARY
OF THE | NVENT10N [0011] A preferred variation of J%Weﬁ%ﬁbérﬁ‘?'&‘g?%'ﬁéfy

mnimzes the steps required for analyte test strip use as defined above.

ol o oot Mk BB b A% SRLEORALEER Y Sora DAY EBEMLSS TVENL | O

nmerely involves Tour s user-s ese 1'nc providi'ng’a system
according to the pre Lnhveption, placing it against a test site, pushing
the system bo@gb&% %@ﬁizfgéfé{] %%?3’%%0‘1%“5&10‘}55@ %‘P“‘?‘E‘setmtfoélérﬂﬂts gogdstem i s

t hen renoved and Tput away. It may include a cap to be renoved initially and
repl aced fi nainRET Padrayon YWOLI464E 08 red variati on of the invention, such a
cap includes a magazi ne that automatically receives spent or used test
strips. [W09hot her Hyaeveatanotherodmtddeném pemerntetin(tbaige ferenah polvideesir stri ps are
nerely ejected) a user disposal step may be added. (0013] The system of the

present i nvenmubiplaltndet/ze@sorhaiponabile néeisth bs charngee benaftet shetdigds | ncl ude an
integral |ancet. Exanples of such strips include those described in U S

Pat ent Appl i cath@g2adiose GRnD 18n 8&knpl 89/nBABe 0% @2en AidhahdieNy-basket No.

LI FE- 035. The needl e may be configured to collect blood, interstitial

fluid, other Bodysfilowisds, pet A%gMcaQi‘BHth!M’etdi‘%afy@?ﬂ/ﬁggurerﬁﬁg?rcwiﬂ% LOf the
type of strip chosen and sanple to be collected, the nenbers are stored in

2 magazi ne, LML s RSV Rk ERM LAY AN B BtUdekp recei ve

sanpl e thereftom € action provi e meter/dispenser of the
present invention.is preferably inplenmented. a series of .links, l|levers
and spring el E‘ﬁ@"ﬁ% 2 ‘élﬁplfﬁ%ﬁmétﬁ?gg;eé%‘ﬂ%rﬁt ﬁglﬁg)g(ﬁraﬁﬁgéonbaa‘f}”ﬁ%rbty ifon rel ative
to a | ower body portion resting against a test site causes a test strip to
be taken froniHeNREGALE FREVASR SHEBEE BUL BEGequelEsWitcheq DetwWogR k BHmpgy~

LI FE- 054 _
of microchannels by means of electro-osmotic pumps and hydrophobic gates.

The present invention is distinguished from each of these inventions in terms of
its modular use of combination test strip and sensor elements, in which unexposed
itemns may be sealed-off from contamination, and possibly provided in greater
number, as well as in the simplicity of the present invention which preferably
involves mechanical movement for sample acquisition and handling.

[0010] Of course, such advantages may be present in systems according to the
ifivention in various degrees. It is intended that, in one way or another, the **

invention is of assistance in reducing barriers to patient self-monitoring and

therefore result in improved outcomes in the management of disease, such as

diabetes.
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Jorma stick and collect sanple. Follow ng such action, the neter may be
renoved, test results are di spl ayed and such action as desired to di spose
of the used test stri p occurs. BRI EF DESCRI PTION OF THE DRAW NGS (001] Each
of the figures diagrammatically illustrates aspects of the_ invenfion. To
facilitate understanding, the sane reference nunmetdl PHksNGeeRENSdd (where
practical) to designate simlar elenents that are conmon to the figures.
Some such nunbering has, however, been oImtted for the sake of draw ng
clarity. [0016] Figures | A, ZAMBYOUKEYENGRAY 74 7C, 8A, 9A and 10A are
per specti ve views of systens) according to the present invention at various
st ages of0pkrati ofh. P"[fé@ﬂdﬂ_[aﬂﬁ’i“@u‘?fébe pEENLPR trdpminpizespie $Eps igpiedp, 8B, 9B
and 10A are top-down cross sectional views of systens) according to the
present i nvenfdrenalate teshbtripuse sstdafesl avbvopss atacteed Wid0awh ofihgupgsndl 1 A and
11 B are perspective views of a preferred test strip for use in the present
invention; f franes, h2Araad id2Biar RefBriapscsd foar sickwserafepanThdser preferred
test strip for use in the present invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 004Q]udk rpre€8iag ia Riysiem tamrdlﬂg/@rthe PRsé i19eRASE HIABAL Agatdian
provided in the Sunmary above, details of an enbodi nent of “the invention

together wi t hi.asyeChshiak tk&l@?&@rﬁ‘b%!&f orfiils 1‘3%&9 %H‘?ea\élﬁ-{o' Aeb QB OfTEe

i nvention are deSCI’I bed in this I’TB.I’] ot her Vvariations are

possi ble. Fin er, t in the device
are discl osedgjsh%gsl 44T}E'J“8§ %ﬁqd%uﬁ%‘%& Itrﬁ%}' nLﬁJI‘jE§1 éél%(%eorrﬁgiﬁ%ef ore the

pr esent |nvent|t n |rslddee (Ho fﬁl in such detail, however, isto be -
understoodthglflagﬁ Y WY s not limted to partlcular vari ati ons set

forth an , of coursg, . Various changes may .be nade to the

i nvent i oEPOEZﬁcr. beld aa‘ﬁﬁfegﬁ%‘i’axﬁéﬁl%f’%t ﬁﬁy’eb@“sﬁlﬁf@t?’l taptiedudes eHeRERZi8gpar t i ng
fromthe true spirit and scope of the invention. In addition, many

nodi fi cat i onsthagpitseaticallerceejvesdapnt oaugsdrtest stwipar Insdnothgr verrationwt &rei al |
conposition of matter, process, process acts) or step(s), to the

obj ective(s), insgiti@int(orminsﬁwaeabﬁtripherepnasl@reﬁectadwmsdrdmpoﬁl ktep may be

added.

{0013] The system of the present invention utilizes disposable test strip elements
that include an integral lancet. Examples of such strips include those described in
U.S. Patent Application S/Nos 09/919,981, 09/923,093 and Attorney Docket No.
LIFE-035. The needle may be configured to collect blood, interstitial fluid, other
body fluids, or any combination thereof. Regardless of the type of strip chosen
ard sample to be collected, the members are stored in a magazine, from which
they are fired to produce a wound to receive sample therefrom.

[0014] The action provided by the meter/dispenser of the present invention is
preferably implemented by a series of links, levers and spring elements such that
advancement of an upper body portion relative to a lower body portion resting

against a test site causes a test strip to be taken from the magazine advanced to

LFS-144
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.such nodifications are intended to be within the scope of the clains nade
herein. [0021] N ethods recited herein nay be carried out in any order of
the recited events which is logically possible, as well as the recited
order of events. Furthernmore, where a range of values is provided, it is
understood that every intervening val ue, between Athe DopldNoahdEE-Ower 1init
of that range and any other stated or intervening value in that stated
range i s encoppassed mﬁ}hin t he jnvention. Also, ih is contggplated t hat
any optional fEBANEk a7d ¢qliEct sApals FohoyEesaeh N JaS I DAY ey be set forth
and cl ai ned i ndependently, or in conbination with any one or nore of the
features descFiegd et &shlts 3pdoplpyed and syshsactiqg a%ﬁ‘ﬁj‘fé%fo Herase Pt Hent i oned
herein (e g., publications, patents, patent applications and hardware) is

i ncor por at ed Wbsgdrest gripweirtherein in its " ' entirety except insofar as the
subject matter may conflict with that of the present invention (in which
case what is present hereBrneshaidrirreved THE. DrRIAVeNGET erenced itens are

provi ded solely for their disclosure prior to the filing date of the

present agnkj cati oPachN@ttY MG Bidinh&idaQy RRisEABShdp@sl oAhe Aveadsd. Ssi on t hat
the present 1nvention is not entitled to antedate such material by virtue

of prior invep}eQNitatkEielddndlng, tHelshde r K&t mmﬁéralg LEfeided uLaQQ%%LreRef erence
to a singular item includes the possibility that there are plural of the
sane itens pr 1 i cal d i LN appended
clainms, the s?%gt&tdl rtg/géﬁﬁr%%%%{l&%%ﬁ%%ﬁ e tﬁa;taaly ezlgorrélﬂgﬁ &t tﬁ%m?ﬁ%ﬁl %%’ggpl ur al
referents unless the context clearly di.ctates otherwse. It is further

not ed t hat th%mEP&P MRS “@FS%F%%‘WB&%§@F§H ag%ﬁﬂ%%WFgﬁ%V”%lenent. As
such, this statement is_intended to serve as antecedﬁnb basis for use of
such excllifdplie terFtBWsEh &Gy s A4y efyOA, ToniGy8AaRG aPAd VAkEPIFPEBYfect i on
with the recitation of claimelenments, or use of a "negative" |limtation.
Last, it is twepeohppicadsacending s thapresey iniehiioredt voriney iagseof al | tecimi cal
and scientific terns used herein have the same neani ng as commonly
under st ood byommasionf ordinary skill in the art to which this invention

bel ongs. Device and System Use [002a] Turning now to FIGS 1A and |IB an
exenpl ar yooayst em Zrigaeot Bj 28y 3Bo4BEB, 6B, 7B, 7D, 8B, 9B and 10A are top-down

cross sectional views of system(s) according to the present invention at various
stages of operation.

[0018] Figures 11A and 11B are perspective views of a preferred test strip for use
in the present invention; figures 12A and 12B are perspective views of another

preferred test strip for use in the present invention.

—

DETAILED DESCRIPTION OF THE INVENTION =

[0019] In describing the invention in greater detail than provided in the Summary
above, details of an embodiment of the invention together with aspects of system
use. Two alternate variations of the invention are described in this manner,

though other variations are possible. Finally, examples of a preferred test strip for

use in the device are disclosed.
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present invention is disclosed. The device is a nmeter that includes
"actuation features for firing test strips 4. A screen 6 is provided to

di splay neter results and/or direct user action in connect with system?2
use. Oher externally visible features include optional adju knob 8,
cap 10 and interlock button 12. [002] - Whet her %FW'%SFk%%eigﬁ'@&ése
optional features are included, system2 "~ conprises an upper body portion
14 and a r bod rti . . sho i.n FlLG 2A, 1. r..bady portion
i's exposédcsﬁé\ﬁon re%%f@a%t%g Qé%]glnfénﬁlfldﬁ%rIF%JiSﬁ%%a tﬁit%lr?i?l(){\/g\\//\vgflt bsg(c]iy portion
16 is sliding recei ved by upper hody portion 1~. The.rel atiye notion

bet ween these{"%/\%le ‘?PSég@t & PAYERU08 13 B Liifeddp 2RiCWAR AT R LGRS 5 Py st em 2. As
descri bed further bel ow, the nmechani smenables LFS-144 8 Attv. Docket No:
LI FE- 054 conbanier! erursewsaryt ¥ggoysphanges anayrbelmaatisitagie inemiPy t he cocki ng
of the launcher nmechani smand the rel ease of the launcher. Specifically, a
si ngl e not i onddstrilsd aod cRwivalbmss mey hasitstitugaddvitiae depagingafses thefteuecocked
mechani sm This design approach is simlar to that of a center punch used m
creating an i spdérndtst@pe ofithedn Sdikibia CB. addRiog Ofah b didivatidn hag Heafddest ri p
integrating a biosensor and | ancet, pressing system 2 against the surface

of the skin I@aadgpttaqaaau@m@it@usﬁ,eﬂatéﬁw,pc%ﬁrfzp%rmbngfﬁla@érpgx%elws%b&@; normal |y
i nvolves in excess of 10 to 15 steps. (0027] As shown in FI 1 Aand 1 B,

system2 is i&tﬁf‘or"s‘?éﬁ((s'), mﬁ@objéaavé<912§€iﬁp&esco§é;§ﬂpggk§e&ﬁrﬁfeﬁﬁ&ﬂ?'Amact uat ed

by turning cl ockm se or .counteércloc se to depth, or any ot her
vari abl e t hat RE:.LO specidfi c r ... force on
a pressure-ri %L{;{E?{noia;ﬁ—lé\%ﬁ?%ﬁﬁiﬁ%ghgdet%g% rV{hlthérrll tk%§ c%?e ({feﬂléet Cléfn %lr?);q% h\%lr N Fre
relative fac f the system Face 20 may serve such a "pressure
g 1 R whenMeofRrebiif el FgY bhéssid RS rrRcEe pieEEYes t | soue
around a periphery of the.intended wound site. The force on pressure ring
may be di ct at @GNVRIHE!S K essHe. o MVER 28 Bregrited ordse of BYEEFS portion into

t he upper portion; upon application of this force, the test strip is

typi cal |y al sturthgrmensedherp e sangh el wities.is Miowided.dssundersiopdriddt etery he site to
be | anced, resulting at least in part fromstretching fee skinin this
area, is usefinterfapngesaiueabdtivegy the sppephed lowet hatt dftthdhedngs atipamgpdther~ mat eri al
fromthe wound produced, [0028J Wund/ penetration depth is preferably set
to between abgouttd 6r Gikrvammgndiu.ifthan3tated raige & qkempdsadd yitlsatthdet ween 0.5 mm
and 1.5 nm by virtue of a screwtype interface 22 which advances or

retracts an eyt @iRhORiRAitGREdnknlatdl ShORyldpBohdtdeabure ok ¥nveRaGket No:
LI FE- 054

variations described may be set forth and claimed independently, or in

combination with any one or more of the features described herein.

[0022] All existing subject matter mentioned herein (e g., publications, patents,

‘Patent applications and hardware) is incorporated by reference herein in its ™%
entirety except insofar as the subject matter may conflict with that of the present
invention (in which case what is present herein shall prevail). The referenced
items are provided solely for their disclosure prior to the filing date of the present

application. Nothing herein is to be construed as an admission that the present

invention is not entitled to antedate such material by virtue of prior invention.
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Jportion 2b. Such adjustnent action usually acconplished at this stage is
i ndi cated by the use of bold in connection with the elenents at issue.
[0029] FIGS 2.4 and 2B show cap 10 being renoved fromsystem2. It is

slidingly received by | ower body portion 16. Deten eat yres b
provided in order to prevent inadvertent separat i‘%%'bm%%@c’e@%ﬂ?g [ 0030]
Renoval of cap 10 preferably turns the system"on" as indicated in FIG 2A

Where no IS previ ~prel im i ired to
acti var o (BB Gy cBpREs AN UEE LB RLRAGY pBSH ) e T e
activated by subsequent activjty that .Ls described.. [0Q31], I n any, event, as
shown in the 8’{]'?1‘8?23?7 B eEesedy Yl SPerdirallyj ?Se‘i?f“?ﬁﬂgmc?rn ﬁ%é@é@@?‘%ﬁ%y be

di splayed by the nmeter. In_additjon to displaying. teat lresul ts and
directions, dfldpsa eé‘ﬂ%ﬁ{ﬁfﬁ’r@%eﬁt s oSt PR PegRFUER Gl étRGRBer of test
strips left, tinme to e:cpiration, etc. [0032] FIG 3B illustrates actuation
of button 12 fwessghai¢dntext elparlypdietpios ethétwioughis fttherouted thas thesdaintso turn t he
systemon as well). Wen a user depresses button 12 as shown, an

i nterl ocki ng mayée imdted R8excluderenly dptioasl ederndrensk ech3thiodtatomesiton 12 and

anot her e:~tension 32 of |ower body portion 16 is released. A spring nenber

34 rn ay be pir@tddeth sefrell aseddentaéit &t BYbMRKHEYcusive tekRR3BEy ARy form of
spring may be used in this regard. The sane is true for other springs

enpl oyed in thg)diyvestj Omhd tRY1iAR ¥bRLNEWI R YR BalarcRBE LIa: 8RR Of system
2 flat springs, leaf springs, coil springs, torsion springs or extension

springs may b “ S : . ! s may be
i nt erchangeab&y&ggg .X%%%Yélj%{r%ggn' gﬁty 1S 68‘£§é¥%&e{%{£&}gﬁ%ﬁgg 4]

Regar dl ess of t§UCh C%@itdr uct i ocgal. t?i | s, %ﬁ)th f ?Ace t%o exg)osed and
interlock or SEFEFSF: AL IRANIL NS LT forms vastfigrein PAYEPS SH° BGaNBRPessi ng
button 12) the face is set against a target site. Such a target site m ght
be a patient' SOTBRORYMpdgstped epne of grdingrinskilan te agtto gy aventionasy Wt h
system 2 so positioned an "apply" nessage nmay appear on screen 6 as Shown

in FI G 4A. \Wheglpegs- pronpted in this manner or not, FIG 4B shows the next
action taken by a user. Here, upper body portion 1=t is pushed toward the

target site. Dhvice aniSustensiset em 2 to col |l apse, with | ower body portion 16
slidingly
[(0024] Turning now to FIGS 1A and IB an exemplary system 2 according to the

present invention is disclosed. The device is a meter that includes actuation
features for firing test strips 4. A screen 6 is provided to display meter results
and/or direct user action in connect with system 2 use. Other externally visible
features include optional adjustment knob 8, cap 10 and interlock button 12.

[00235] — Whether all or none of these optional features are included, system 2%
comprises an upper body portion 14 and a lower body portion 16. As shown in
FIG 2A, the lower body portion is exposed upon removal of cap 10.

[0026] In operation, lower body portion 16 is slidingly received by upper body
portion 14. The relative motion between these two members actuates the various

elements within system 2. As described further below, the mechanism enables
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received within upper body portion 14. [0036J Such user activity results in
several actions within device 2. For one, interlock portions 28 and 32
slide past each other (instead of interfering with each other's novenent).
In addition, a lancing nmechanism 36 within syste [ ocked. is
acconpl i shed by stressing |aunch spring 38. V%ingg%ﬁ%x%gﬁb%glggnggpl|shed
otherw se, in the variation of the invention showm here, a |lever arm 40

driven by a C%&b&gt@mﬁu@g& s f7oREq lnq%{{gg.%@%é !;&ﬁhr#%f%@l‘éh%@rb; hg

input. A lance interface nenber =t=4 cock position

| atch 46 and cooper af | atch 4 he i.nt.er f .
[0037] - At t (&S “na&F%gS?aF%?é??%@BHﬁﬁngg?q%ﬁ1 e Ig P?gnﬁggerface
features ~0 are rOV|d d.. The ick up.or interf ce mn test strip 4.
re- Shown, | nt EPPBCE PESEHFOd WU TEE eGP s errDi Ry CFAhL i ve 10
other test strips contained within a magazi ne 52. [0038] The magazi ne may
be confi gur ed 2PRroggins sFH\RE I tBritof rasnierpuneh nied ocleaiars Hylna¢ntaliqngnge nunber
of test strips therein (e g, between about 10 and |00, LFS-144  Atty.
Docket No: LI B&Ef@e~Imumebipateheyidid tystbetpdetegraﬂingaame@ﬁ) arghidneeg| ease
therefrom Providing nunerous test strips as possible in view of the
magazi ne for nptes€inphieat?2 byaitid eheRuESRNVS thebkaleaddno alstm@iesstémin great |y

i ncreased user conveni ence. (0039] Magazine 52 is preferably spring-Ioaded

in order to fuyaGhnang 9fbfb@&ftl'ré/thﬁtef%ﬁlglll)eﬁﬁol%s R8st 3F I @B 15THEpsmagazi ne
preferably has a door 136, which rensins cl osed except during brief periods

of tine g/gm jthe t@étshévtzr{ mm mxema@da sge%%%ém% %fmcfdfeum@%@r (A

simlar or barrier be provi or waste nmmgazl ne 22

drying agent (kg?}98 s pqenga%lry a%altage)i bm%Xmmtev tR gwasle 0} gol.\l'}%t%rcf[ Ek&ﬁ? tong%gﬁl%l ne t 0

protect the tes r'n ps eagent ¥ rom moi s preserve the
integrity of unused test stri t he chanlsn1dr ving the_.test ,strip and
operating t heﬁaﬁﬁr‘”‘a&y 8{}1& ‘éﬁrﬁlﬁfﬁh §GF‘éeﬁsa§¥3tq Qdaﬂg t'o% SREFIF B30 &° & t est
strip partlally advanced or, the magazine open if the user were not to
conpl ete the HFEPT f EIESTHEN ST \tslﬁglm lagpg Pﬂfﬁgﬂ LB eetestsgin # 3l fiss i nto upper
portion I ~t. [0040] The magazine, may take the formof a renovable
cartridge or cdsieetto e f208 281961he systerr] GacelRPAnabeseyd dayicl ar piassurdi R
Especi al | y under such

that when it is applied to the skin surface, it depresses tissue around a periphery of

the intended wound site. The force on pressure ring may be dictated by the

compression force to slide the lower portion into the upper portion; upon

application of this force, the test strip is typically also launched into the skin. The

pressure formed at the site to be lanced, resulting at least in part from stretching

the skin in this area, is useful for extracting a sample in that it helps “pump”**
material from the wound produced.

[0028] Wound/penetration depth is preferably set to between about 0.02 mm and

2.0 mm, or more preferably set between 0.5 mm and 1.5 mm, by virtue of a

screw-type interface 22 which advances or retracts an extension 24 carrying a stop
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.circunstances, it may contain a bareode or sone other neans (such as a
chip) for transferring information to the neter upon |oading the sanme with
test strips or a ship cartridge. In which case, the neter would _
automatically read this informati on when the nagazi ne/c rg&%?gﬁEis | oaded
into the system via an optional detection system®3 06@% e 10B).
Any conventional reader or placenent as appropriate to the nedia by which

the information, i s,expressed. may be enpl.oyed. Regardless, of.such
constructionaPm88?5§1E?Cé%gﬁ%?%%a%¥mﬂ%B%VﬁﬁFfﬂﬁwgﬁggtﬁﬁﬁmg%mdgéfﬁFdinclude:
a calibration factor or c¢ode, nunber of strips LFS 14=1 12 Atty. Docket
No: LIFE-0S4 PEHSEIYF Hgb%ggbcoinﬂe%@é’itpﬁ}& elerpfe At 8 Cdays si nce nmgazi ne was
installed and/or days until strip expiration (such as a hard date or a date
that is #%8hcti onF6§S Whard LheharaepelidhsingasmosetieamisiiteniZhdt syst em) . (0041]
Further optional features) that may be included in neter 2 include
di agnosi s or sdalingly saceiond 8y btvenbedy. poRom x ddgpts, feayres may e pryideddh ude
features to determine if it is working properly in reference to one or nore
control speci esler sycéveasinadeanitsopar8ivh Wi tierelaneni.i si ng gl ucose of a known
concentration. [0042] The relative notion between body portions 14 and 16
al so resy3s) i N COrkibBehl Of cdpOdFrétBraBly iy Fid szl%inn@n% intifcatedserMa [ | be
descri bed further bel ow. [0623] FI GS"SA and 5B, show activity in connection
with | ance/te ' kY ' h - I O i,ation,
mot i on of the§%ba£$&%3%§#%g?§igﬁgﬁlb@%ﬁ@gﬁgyg % BPgh'gﬁgggg%gg?ing | oaded
i nterface nenber ravel,  push magazi nhe, door, 1 open, _and pick-up a
strip to adva%cglevaé#h%)%is{eg’fa(\é? heasﬁﬁ rgszsfnﬁ'gd?btf&'iop é?rnse)(ts tgf"f/‘z? Coélﬁae% aecgltv ?tgﬁi c
sol enoi d (not,shqwn) acti.vated .by el.ecironics included in system 2 can be
utilized to rBYﬁgéﬁhFS&%ﬂvﬁ%§MVm§?%U§%% interface nember 44, together with
t est stri& 4 advances as indicated. As it _advances tomeﬁp t he skin,
i nt er f acé'dhber 4 %Wé?@ﬁdﬁﬁgoﬁﬂﬁﬁgePW@YQ%§?&éF%%§h§mI CHUYH °§ui des 78.
[0044] - In use, since only the needle end of a test elenmentlstrip cones in
conf ~ct with Beepagss mdhie Bppeyse be thermetert Inpdditien fcdspidjiRg Gt HEer f ace
menber 44 does not into contact with body fluids. Accordingly, this el enent
is not able tanddrecamsndiselayfusgdrdsestinfetmatpps regroding dtermaotbeoof festst t he
sanme. Further, magazi ne door 13b is opened only for a very short tine
peri od, ther ekyipiefti tiinz tnexpipypar, edni ty for contam nation. In addition (as
further described below), used test LFS-144 13

[0032] FIG 3B illustrates actuation of button 12 for a different purpose (though, it

could be used to turn the system on as well). When a user depresses button 12 as
shown, an interlocking interface 28 formed by an extension 30 of button 12 and
another extension 32 of lower body portion 16 is released. A spring member 34
may be provided to bias the button outwardly. -
[0033] Any form of spring may be used in this regard. The same is true for other
springs employed in the invention. By varying the internal configuration of
system 2 flat springs, leaf springs, coil springs, torsion springs or extension

springs may be used. What is more, metal or polymer spring members may be

interchangeably used.
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Atty. Docket No: LIFE-054 strips are ej ected fromthe systemor stored in
a (sealed) nagazine in the cap and are never brought near the magazi ne. All
of these factors may contribute to nmaintaining unused test strip quality.
[004] Atip 56 of the |ance portion of the test strip is shown_protniding
slightly fromthe face 20 of system 2. As shown iftFRecke No:HdFRe8r screen
preferably directs a user to hold the device in place. This allows tinme for

I ti th d h -ri t
Forco t1 NG r om t RECRBGRPTARE Cagrerars “bedh onvdrers) B TaRte. member 18,

Still, it is to be noted that other driving forces, such as vacuum may be
enpl oyed to fHEFIqCkQF eafelympnchanizp 48 %ttfﬁeélﬁmoft@é‘?f@]aglﬁchyl eﬁﬂn%g'ﬂﬁnﬂ ci ent
time interval, (e.g., usually between about 0.1 and I S seconds, preferably

| ess than 3 séddhelsice 1u8t agiinha largersi. GAICh pliagelypie ansiproefadilpitys afirect s t he
user to renove system2 fromthe test site. By such action, as shown in FIG
6B, | ower bodyseparitngen foredroy, pant, or ¢lsesvhpree- conpressed state. Preferably
return spring 54 urges the body portions away from each ot her as shown. As
the body [gu3sti ons Sapadyaks), 2 @positibesd @Ce ]a@ma&@sargemmapp@tr@h scr8ed t hdr aws
interface nenber 44. Catch ~8 is pref erag y provided at an end of a reTurn

memrber 60 thags {pwaGh ¥aG ad. byndiRYQForfiled WthGndrdier drhot, WIG.4FAgRAGHEAL €d Wi th
| ower body portion 16. Pivoting interface portions 62 are preferred, though

the parts myﬁgﬁ AR gyyaﬁggll.dﬁﬁg,mphgr 4ddyisBeidh f19€pSgEd LANSa B Of herwi se

produced. (00 I'n additi'on to s nmovemnment t he body portions
relativetoecg % | [ r iate state, S{% 0 test strip
di sposal machgarrl est(r%}ltt if %EQ?‘%%S%XANF’]‘S‘SZW:B%P @épﬁ%s‘?jﬁta? F(?))'r»]ve (L@)?Céy ctr?%hnwsll%éécﬁr}échani sm
may conprise a pusher, arm 630 IaFS- | 44 %4 Atty. Docket No. LIFE-054 with a
stop or inter fSEREHETPIGHPERLOdY PPRIPBAYar m 70 and an intermediate |ink 72.
These nenbers nmay al so be spring-|oaded. Furthernore, there construction
may vary [0836] i ke  naReset FHVReresEfdp sesh GRS SVIHM 616 T fclI9eabove.
(0048] In order for the nenbers of the disposal mechanismto reach the
| ocati on showmtéripckipGteBs 288nd 32 Pidogast sedsothe (insged ehioienfering PG eagh (or 7D),
certain antecedent actions may have occurred. These are illustrated in
connecti on w btheFt @8vdmyt). 2B additipn,4BandiDh8¢hahizsmA6GvithiAsydérs@asal mechani sm
64 is shown at a rest position. A protrusion 74 at the end of |ever arm 70
i s interfacedcydkeld @hicgrkeanplivhad Yy stressing launch spring 38. While this may be

accomplished otherwise, in the variation of the invention shown here, a lever arm

40 driven by a cocking extension 42 of lower body portion 16 provides the input.

A lance interface member 44 is held in a cocked position by a latch 46 and

cooperative catch 48 at one end of the interface member.

[0037] — At the other end of interface member 44, test strip interface features 39 are

provided. These pick up or interface with a test strip 4. As shown, interface

features advance a test strip slightly relative to other test strips contained within a

magazine 52.

[0038] The magazine may be configured in any convenient manner to allow

loading of a large number of test strips therein (e g , between about 10 and 100,

LFS-144 11



pusher portion 76 of cap 10 (see FIG 1B). Upon renoval of the cap, the

di sposal nechani sm noves to the position shown in FIG 2B From here, it is
able to swing out of the way of lance firing as shown in FIG 4B. _
Utimately, as illustrated in FIG 6B, it noves into positign seen in FIG
7B. [0050] In FIG 7B, interface portion 68 is shoﬁﬁy-im?cé(F?gEiﬁgE\?@%“h a used
strip 4. The strip is at |least partially confined by optional opposing

gui de nmenbers 7d9. ln this |ocation .an adjacen ter el enment 80 may be used
2o read the sorbpisstly B detin i 2308 e e TRl ot i R

Al ternately, where el ectrgchem’ cal test strips are g}g{e&l t.he %téi des 78 may
serve the dual®ShelFpoa-ROSFOGIR ¥ier ¢ gha Ragazinsforat FPLoNET BY &hs REFDi ng as

el ectrical contacts to interface electrochem cal strips to the nmeter, when
this type of dnvenpon allqysdar srpgbonjreassd upassaRtensHERi ned (or a result derived
fromthe data obtained) is displayed on screen 6 as shown in FIG 7A

LFS- 144 1[8039] At t y. Mxgekiet SNo.préfeREYGpdng-00@dd inrprddrdo Venciion popedy t he
invention in FIGS 7C and 7D, neter functionality nmay be identical to that
in FIGS 7A andegaBiledsofereattationn Thbénagadihpre fepattnbasre door EBEGSvHiEh aadinéD, t he
di sposal mechanism 64'is configured sonewhat differently The primary

di stinction i giREsei¥adiung 68AMRELILIT thhd Rh&xthe st QAp &lreiohedfedveyer arm 70
I nstead of being configured to interface with a cap, |ever the extension

T Vel O S AL ot (A ARELALLAR, mhf ol SroPlRh ffAb act uat ed as

i ndi cated by £h oubl e- headed arrow al on shown in FIG 7C to ej ect

spent test strips f S o re actuati | I Lension, it
is preferred t'h 135u 'erxglg’(rearegc%nfﬁggng éi‘/‘?'czéd Sé%ﬁregmgpgaiCEAellt%lnf/gv%i}/gsine
receptacle. [Q063] Whether or,not manyal test strip di | features are
ol uded i n syRUEREEICIS DI B Nt BREY PSR L IR ETUHE wd B REGEITHE 86 1 n
cap 10. Such n,a%azi n& is ysed as shown in FIGS 8A - 9B. At any tine after
system 2 is rg?ﬁ)‘\‘? SUE Y REESE 1SS theemedhapism itvingdBe IS R&Mbnse to meter
screen directions provided in FIG 6A), cap 10 nay be replaced. In doing so
tab or protruspeatirythsrlopy arefessbly cadigussdsapt wikept ispve afest sitiapprdieby 76. Thi s
advances pusher arm 66, causing interface section 68 to drive spent test
strip d' intoadestel oebgamagei@eped Hehadwr tieemoofo spepiete shertopsrdaivet s cache
of spent strips held in place by biasing spring 88 eventually fills the
magazi ne. Fl GnAiocands2Bnghowt gafiod 06 inbo ppe portdohN4dsysf ~m 2 restored to its
configuration in FIGS | A and 1B. At this point, spent strip 4" is fi.illy

deposi t eqogdoy hi N nMagaziaBeid0 mayhxe iR RYAZ RS abk dattlilige &afsskAe BRY be
thrown away en Toto. Such activity is shown in connection with FIGS. | 0OA
and 10B. shown in FIG. 10A described further below. Especially under such
circumstances, it may contain a barcode or some other means (such as a chip) for
transferring information to the meter upon loading the same with test strips or a
"STrip cartridge. In which case, the meter would automatically read this -
information when the magazine/cartridge is loaded into the system, via an
optional detection system 138 (shown in FIG. 10B). Any conventional reader or
placement as appropriate to the media by which the information is expressed may

be employed. Regardless of such constructional details, examples of information

that may be useful include: a calibration factor or code, number of strips
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LFS- 144 16 Atty. Docket No: LIFE-054 [OO-~t] Alternately, the magazi ne
“itself may be disengaged fromthe cap and be thrown away al one. Either way,
used test strips thus-packaged for disposal mninmze any disposal issues
that are presented. [00~~] Still, at least in connection it system
approach taught in FIGS 7C and 7D, it may be preQ%F&EECH%$%bB“%%8§§

provi ded, thereby sonmewhat sinplifying operation of the system Still, it
is possible t j i i t he

abi ity for tRIRICHSE.TH RERLRE hifler hESSES PafBh PRI EANE | 10y
Regar dl ess, ere manual test strip disposal featyres e provi ded as shown
in FIGS 7C an y?ﬂltﬁ?sgfpeea@gatbqn (B‘L‘Ftbt"’ﬁﬁq‘i‘go‘%ée ?reaa&t‘?r 3’3{18 ai%?%&ﬁ?%lﬁ‘f% prior to
actuating |l ever armextension 82 is advised in order to prevent inadvertent
novenent of tWHeTHEMANOHY PHlsE Inp the sy@emect to each other. [0056]
Furthernore, one or both of the magazines may be nanually inserted and/or
renoved [08#4F]r om t Hairther epdiged tieaperelsp st mgy poincludad in matee? tiedrdecase, a det ent
mechani smor finger-actuated |atch (not shown) may be provided to ensure
retenti on. Redmgabisof caiprasiopsystaa(s). riclgrablef systemt hmay ppérdefordyreportion i s
shown in FIG 10B. Upon opening a door 1-t0, an enpty unit may be discarded
in favor of addtethinedfie iowokingryperlelioadedndnd ohept merccontiol dpecisy st em
Utilizing a new cartridge nmarked with identification data as di scussed

above is, howR¥Eks a RERiEEIRn bBPAnAe1BBRWT al KhobhGondddtra@éd. i ON associ at ed
with refill, replacenent, or disposal of test strips or ancillary equi pnent

be i pdi;cat ed ; i, .
i C1onbPISF magadinee g2 o e R BB L LB R0 VB o

o2 O ek R TSP SR R Rdotle, | AL
cover 10l otk LS ST o be STl oved p gl ow he ueer 1o
preceding such action. In one variation, motion of the lower body portion 16
cams latch 46 to release spring loaded interface member 44 to travel, push
magazine door 136 open, and pick-up a strip to advance it out of the magazine.
Alternately, an electronic solenoid (not shown) activated by electronics included
in system 2 can be utilized to release latch 46, whereupon interface member 44,
together with test strip 4 advances as indicated. As it advances toward the skin,
interface member 44 preferably urges the test element through guides 78.
[0044] — In use, since only the needle end of a test element/strip comes in confdct
with a user, the opposite end of the device adjacent interface member 44 does not
into contact with body fluids. Accordingly, this element is not able to
contaminate unused test strips upon retraction past the same. Further, magazine

door 136 is opened only for a very short time period, thereby minimizing

opportunity for contamination. In addition (as further described below), used test
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Test Strips [U058] As noted above, many types of test strips which
“integrally include a biosensor and a forward-pointing | ance nmenber may be
used in the present invention. However, of the exanples given, those
described in Attorney Docket No. LIFE-035, entitled Physiol ogical Sanple
Col | ection Devices and Yl ethods of Using the Same*tddPche YoddFblaterr ed.
Details regardi ng the production and use of such devices are presented

therein. Regardl ess _a hrief description is ovi ded bel oqw. ,,(0059] . FIGS 11 A
and 1178 11T asrpare Lol i B Sy st SR OGRS I R ce o
fully described in Epetﬁbove-referenced cgse. Ebvice 90 includes an

el ect rocheni c AT MEEE (TS} IFaE B fRagariat i B OhHESeRRE BReEIEP WO 9 nt egr at ed
therewith. The biosensor is defined by an el ectrochem cal cell generally
havi ng two spEEBERIpAE LEsd sbiior ivaitel ect rodes 9~4 and 96, respectively
referred to herein as bottomelectrode 94 and top el ectrode 96, though in
use they [0fEp] or i endap J6rpfalmy/latierpectidnad theAestlsegsis shdven ptrhidicgslightlyel ect r odes
94 and 96 facing each other are conprised of a conductive |ayer 98 and 100,
respectivel y, fremche fise 20 nBsyalem Zeposhotvdn OIG 3R, theandterstabesh padferaly2 and 10-~,
respectively. The spacing between the two electrodes is a result of the

presence of adsRACLiset AyRIld he@cBOSintdlRBeThRIa1ISE deThednRt WaRBu& ect r odes
9~t and 96. Spacer |ayer 106 preferably has doubl e-si ded adhesive to hold

the el ectrodegomkhewsRREGbdlRY &lict & B £5:8¢:aR ¥nd 6Forke ThidlBom A LY. Docket
No. LI FE-054 configured or cut’ so as to provide a reacti on zone or area

108. A redox : ption 1 i e i £ hln,reaction
zone 108, wher Soprr AT et FORPAS P Belber |6 MUE3ARL WA IAETC: e
conmponents in _the . fluid sanpl.e, typically whole bloaqd,,. during an assay of
the sanpl e. R8t55‘8rxdrl’vé Sh esmﬁ%*t %Srﬁa).'lt‘%n’ir%a)yuwl?l?/ye%éﬁg it sﬁrﬁlgltehe conducti ve
| ayer 100 of top. e|lectrode 96 wherein, when in a conpletely assenbled form
(as shown in Rf9YS19B) | redox reagent system 110 resides within reaction
zone 108. Wth such a configuration, bottomelectrode 94 serves as a

count er / {¥Mé} ence Blbptinpyathsignttion isleecl.(ode ugelly deteesn about el amsk ki ng

el ectrode of the electrochem cal cell. However, in other enbodi nents,
dependi ng on fhescondst prgterabdyisentban hppbnds), aschovmeircEld ¢A tthesystdre of t he

el ectrodes can be reversed such that the bottom el ectrode serves as a
wor ki ng el ect pefeathindir¢ctqthe bet ta edeves ersteas2 & nathe (shiier /Ayefueh ettt

el ectrode. (0060] Microneedle 92 is preferably integrally forned with and

extends from bﬁhb@fﬁ?ix@FBESlBgd@_ergo_ﬁdK poARNFGFRNEREbR-dotpsdiewstet h &
space-defining configuration in the formof a concave recess 112 within its

top surface. PReifRIGGHERA £SurBesHRE LESARRMNRIAIP G Wich R gki n tissue
upon penetration of

shown. As the body portions separate, an interface member return catch 58

withdraws interface member 44. Catch 58 is preferably provided at an end of a

return member 60 that is actuated by lever 40, which is, in turn, associated with

lower body portion 16. Pivoting interface portions 62 are preferred, though the

parts may be integrally molded with living hinge sections or otherwise produced.

[0047] In addition to showing the movement of the body portions relative to each

other in an intermediate state, FIG 6B shows a test strip disposal mechanism 64 as

it swings into position for action. The mechanism may comprise a pusher arm 66
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‘mcroneedle 92 into the skin. This space acts as a sanple fluid collection
~servoir wherein fluid rel eased upon penetration is pooled within the space
~iior to transfer into the electrochem cal cell. An opening 114 to further
expose the pooling area defined by recess 112 to the_outside I.L onment
may al so be included, thereby increasing the vol dHE- g“%h@hﬁﬁﬁ%ébgf body
fluid into the pooling area. LFS-144 19 Attv. Docket No' LIFE-OS~I [0061]
Bi osensor devi, i, WpltELe bBGLHRES: By AMRA kil Syl hRERISEnOfy extract i on

pat hway or channel extéends Tromrecess to wthin the

bi osensor. At._| east ortion of a proxi nd of the path resi des
within the bi b¥SREGMOGEIAH 58895?' @é%ﬁ%@ﬁ@mr&%ﬁ;@m&ﬁﬁn P84ct i on
zone 108, and a portion of a distal end of pathway 114 resides within

ni croneedl| e 9?¥YF%%HM@?“¥1@th%°@@ﬁ@ﬁ@P@ﬁéﬂm§%j@%“%%aé%%%t a capillary force
on fluid within the pooling area defined by recess 112, and draws or w cks
physi ol offi0d8) sanplnerdes fon thivinambere of aclisposa! Feakani toceesidhatpckéarer al | y
fromproxinmal portion | la of the pathway to within a portion or the
entirety of tiewndafiGéB, aanprogiessestxhatsaonelis FIA 8B (D )sadrtachannel s
facilitate the filling of reaction zone 108 with the sanpled fluid. [0062]
FI'GS 12A and dnddBelidd: usidnahyaBed ieiirrédli THRbd greeMbedied®ntomtcteon with

bi osensor/ ski n-pi ercing device 90° which is also disclosed in Attorney
Docket No. LIfFE039 ,peddd ed Physiol ogi cal Sanple Collection Devices and
Met hods of Using the Sanme. Device 90' has a photonetric/colorinetric

bi osensofoqent | guralan ARK,RThEIARCEHAS Rowd MGdhLEdoANEr e th. The
colorinmetric or photonetric biosensor is generally e up of at least the
fol |l owi ng conpopents: upport element. or, substr.ate 120 made of either an
i nert naterig@?fP%@?ﬂﬁ%&@a§Eﬁﬁﬁ%ﬁiﬂﬂbﬂ%§f?%§?” P“E”H%W%ﬁﬂﬂ%ggyial, a matrix
or matrix area 122 for receivin~ a_sanple, a reagent conposition 124 within
the matrix arghennosiqnelfRdsep L&peElG irlrgh Yoo wEovY of tha @ai ﬁi‘@ d5RES%r nor e
menbers of an anal yte oxidation signal producing system an air venting
port (not shoWmeghagiser moYes e thepesitiomghoymiie ﬁlféaﬁe?@oraﬁleqeeaﬁ abjgtorswing 22. In
sone enbodi nents, top layer 126 may be a nenbrane containing a reagent
conposi ti on i opoétearayditdnse fring whihbentih E1GEBr iUitinFgly] 4vilipetratedyint y. Docket
No: LIFE-05'1 122 may or may not contain reagent conposition. Further, test
strip 90" mayFIihéB utmogesdotwolpogitisn shederathidsi Y& | ayer 12S situated between
substrate 120 and nenbrane 12b to hold them toget her. Doubl e-si ded adhesi ve

llayer 13fhoBels a CULh@IG 1 idiéreRe dSioMe8 esheMniRe IS witD atlubel ariga’ . of matri x
122 and defines an area for deposition of the sanpl ed physiological fluid

and for the vegd QusiseMaEeh Emn\%hgp%huma@gmsng c%%}éﬁtn@éﬂlbe[rga‘ﬁ?’ﬂn
VIicroneedle 92 is preferably ?orned wth and extends from substrate 120

and has a_spagedelbRAdHEAR! bW ALhof doflud %, [958 ha 3R speni ng 11 d uhi ch
, wdt

extends transverse to a di nension, e.g or thickness, of mcroneedle

92 . AS with (geeny Mg 0l aheraneedl S, 00 ARoe. ARRSILAG, LA forms an open

space within t I'ssue upon penetratton € mcron e into the skin.
Such open spage acis as .a sanple fluid co|llegtion reseryoir wherein fluid
rel e asgd upgne e'ctrocﬁemlcgl test str1gPare used, the guides ?g may Serve e il purpos%*oef

directing the test strip and also serving as electrical contacts to interface

electrochemical strips to the meter, when this type of strip is used.

[0051] The result obtained (or a result derived from the data obtained) is

displayed on screen 6 as shown in FIG 7A.
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_penetration is pooled within the space prior to transfer into the
photonetric/ colorinetric cell. Note, however, that the needle variation
shown in FIGS 11 A and 11B nay instead rely solely on a recess and omt .a
t hr ough- hol e (006a] Bi osensor device 90' hosts a sanple fluid transfer or
extraction pathway x 16 having a distal end whi chhéxtRasde Ng-ttHFR-034 por ti on
of mcroneedle 92' and term nates at a distal opening 114. At |east a

portion e proximal end of . '~ path resi.des within the biosensor
bort1 on a103Fbyi b, TLBBrTEaRt edreRit Rt ben T o e b 16 | <

di mensi oned so as to exert a capillary force on fluid w thin the pooling
area defined BRY®BaHfnteR! 1o that 18r]|:zG§Ir7§>v€§d5rB-VW%%%VCﬁWQCMaB@?%hQEVQ%I eto
within matrix area 122. Extending laterally from proxi mal portion of

pat hway 116 t &1GH 7Giand Dpihe dispesabmethapisentd’ seopfigfrechsnrpriwiahdidigrdnls- 144 21
122 are sub-channels 13:1, which facilitate the filling of matrix or matrix
area 123 w t hThherisarnpdigthcfidriis dbset@d6h cditeugdh tvhieextansdmnt $Doff bk vireen
described in reference to certain exanples, optionally incorporating

various feat upgs 70t iRtchdyEiHiddnfiSurB@to Intrhge WitHiatefl 16w@r tHrex&RkHPS
descri bed. The invention is not |imted to the uses noted or by way of the

exenpl ary desclipid IV I o that the
breadt h of thg”{a%?ieéé’gm@fﬁixdé%?? E)ﬁ&lrl%l '? %eréttéoﬂ' islﬁsgbéﬁgrggllr}g&% E:é{et% %g literal or
equi tabl e SCOPﬁdié)aﬁedtng%é ARG LARTBion? Gor sd 38R, Vs GLAb L, An anal yte
detection systemconprising: a firs VBoay‘“’ portion and” a” secon ody
portion, said second bo ortio | idably received by said first body
portion, a naé%"i’itﬁeét Séﬁ%?g@{ S}fsgm?‘ 'ch{%e %ft%“ﬂggﬁlf‘ﬁler(?f“\éﬂﬂﬁ%éﬁlstest strip
menbers and' a test sbri p interface nmenber, wherein said bodf/ portions are
adapt ed so coRPFiEEs ¥ aHsTeiRsrtthh et s var s a4 o8l ressPiCient er f ace nenber
to take a test strip fromsaid magazi ne and pass at |east a |l ance portion
of said tle&B]stri pWrether ar goieaned! teshpiapslisposd fasbuss Poiciuead tosysERet rate a
tissue site. 2. The systemof claiml, wherein said nagazine is carried by
sai d second ba@diy mpybe ipeafersaddo gwiude acatetnaagagine 86 mpeapsids Saich evigaging ri ed by
said first body portion, said |lever having a first end and a second end,
wherei n sai d fdussd aesidwindn kL&A edBbWA 28} tingefiang steady ispembia@nfré cock a
spring between said second end and said interface nenber for firing a test

strip member. 3 testRRe Q¥ShOMMOSinGtspbAR th nRter dcrebiditdrebnLRoPIHES IEIGR but ton,
wherein said body portions are adapted to be noveable relative to each

ot her upon deB%ﬁ,ﬁbﬂ@n@?ibGr%cE@nlnfoinoTﬂ)eca§¥§far%mJQ$rT¢4 8f 0& drm 70 107 3,
further conprising a nefer test el enent and a neter screen. 5. The system

of claims 1t @sdurch By LhehcAIPH. S1i0adah @3 bustet bt 86 SRASAL iniEERANT ST
including a pus%er afmw th a disposal interface portion,~a lever arm and
an intermedi ate |10k PELNEEN. A $if M A0 88 HdoHiRPgs atnd Mhlhage portion.

spent strips to its cache of spent strips held in place by biasing spring 88

gventually fills the magazine. FIG 9A and 9B show cap 10 in place with systém 2

restored to its configuration in FIGS 1A and 1B. At this point, spent strip 4’ is

fully deposited within magazine 86. When the magazine is full, cap 10 may be

thrown away en Toto. Such activity is shown in connection with FIGS. 10A and

10B.
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6. The systemof claiml, further conprising a cap. 7. The systemof claim
"7, wherein said cap carries a nmagazi ne adapted to receive a plurality of
used test strip nenbers. 23 The systemof claims 1 to 7, further
conprising a plurality of test strip nenbers, each,c isin 1sor and
at | east one forward-facing | ance nenber. The sys‘g%q%@iéﬁs%?%@?%&ﬂer ein
said plurality of test strip nenbers are provided in a cartridge. 10. A
met hod of ting f ' b bi (Hor:1H e
Corpr i si 1oy hr vt di g By S anr2RE R AP Ilr b O YRR S RIBL Y, g sai
second body portion f agal,nst a test site, forcin 1 & body portions
toward each ot é‘rvgtagagg@w'gﬁglef e lgefégttméﬁsrq“ﬁ)&%%& (%rd ,ngrrcgls 0\??1ng sai d
systemfromthe test site; and displaying rgsul ts on a neter screen. 24
AT . A&n_ . AHFUATTEE %Y!ddx%Pﬂsag}SAL‘%%ﬁﬁg%fw%& 59. As% A. AOH9. AL! L. ALH% Al . AsL.
A9_. A ALS5. ALHO9. A. AS9. A%" #45ADHI TZ[ " aj kgr (Jf ORU[ 5} xr | gb] X] ca}{;gs]a%éa] caV] caV]
ca] ca] ca]le®¥ta] ca] SHil.cajees] e apwapiiar] wal] baprage aprrajdeipedt eaf ] ca] ca] ca]
ca] ca] cal #hbdg s ~ cl 2~D+{vql gb] X] ca] ca] ca] ca] ca] ca] ca] cal]c
a] ca] ca] ca] cakodflal oay baprdrod|roahe ) caredioh eadyapoavheadimaliyajeca] cal ca!
i [ EpZl &[ Eu} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caperafieadfch] cajean]al tad sabibr]te ptovidieH system that includes a
|1V #i ##3] $cSh$$$%4% %4 xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] calwateadceahealdand enlisabeat asd elepidalicalpade ST BYE&Es 2"} ' 7
((((5))))*I*wWwqg**+_+++N,, , CG--}xsni d_Z]] ca] ca] ca] ca] ca] ca] ca] caJca] ca]ca]ca

]]gg%g]ﬁ] ca] gadied) Repfraksalaak cahtalisaleiglepbsakoahead e plamaas-- - v -/ R//

2"223MB33D444 | / n N caJ ca] ca

ca] ca] ca]ca] ca 0?2 glg]q g’g]@!a%a Céﬁﬂba]éf%%ﬁggﬁégﬁ%%fagéa%?é%g#? % [ 8]h88]8" QL
W E . . . . .

. SN>>>82E?_239RURBIRAT BIRFNERIN B phajeddt Ut 9 YA AT €% a] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca]fca] cg] caj ca] ca] ca] cal caj ca! ca] ca] ca] ca! gBBBB<CCC, D2D

DDDVEEEEE movement of the'body portions with respect to each other.

FpFFF?GGE HVHHHDI |1 5JJJK{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c

a] ca] ca] d&34] ca] cﬁf%}&}'@aﬂec%[]ed-‘d\‘?}’&la]fé% magdegake By darrea)e i KeRKK

L_Lj LLL! MZEMVIVONNIOOOOLPI PPPMQQQ SxSSS7TaTTTNU} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] cahd/al] wapred odioraihcareat e at tahsied palicss] daptbdreajecalictajtca) cal cal

ca! NUUULVWWWhWV

X\ XXXKYYY, ZZZZéchanidn b fijget-Zdthdted fajck $mit dhakd)andyclad rayidad madmsagcal cal cal cal ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]cal“o " aba

paaa( bj bbcTccedelNddd Removal of an empty cartridge 52 from the upper body portion is

er ef f <ggggg( hwhhi ei | wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

a] caV] ca] ca] calsa malical 0] Ol hidl aabsAl Rahe ahpRlnR! iy bd dikdartel il | bmmnnP

nUncn} nnoHooo;

i oy s Mseleakon) sabealsalcalealsaoalenl epbeaanlon oo ool
) oo oo ool i vt AU AL AR LRI P ol o) col o

eE#1L=c\ FTo} xsni_.d Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca
] ca] ca] ca] ca] € ca] ca] ca] ca] ca] ca] ca] ca] cal dMRk ] BP

b\ nt{}xsnid _Z]]]ca]ca] ca]ca]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal cal cal ca] ca
] ca] ca] cd)®d] ca] caPe gl%qyg] i8deal & aftica] asspclatddppth refill, replacement or disposa
b\nt{}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] oblestes}rips]oc ahaiddry afwphes noayARrind(cated oy/@adyut 3 valiamoR' () -

10%&' ()-9 109& ()-,!109% ()-3

109& 8I MLOY&prrppriatel f A BdridtdlQ %% adiitiSAL)Hfinayadidd 2R a0d/ot IDMRY bE- P &L

109%& () -

ELOY&: () - f 109} )Rl HQrls g LMK o br arrh@UEiof hraP b4 OURdeti 10 109 £ ) -
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.10% ()-L, 10% ()-*10% ()- bdefg s
"UV79F7 10% & ()-sS10% & ()-F10% & ()-3 10% & ()- 10 10 10! 9F7 109%& ()-s ~
Bt dEUV7OF7 ' 1096 & ()-' 109& ()-' 109%& ()-10% & ()-&10% & ()- 10% & ()->] &

dEUV79F7 ' 10%&' ()-' 10% & ()-' 109%& ()-' 10% & ()-' 1Q% 8 1098 8;& q
cdEUV79F7" *10%&' () - (Z10% & ()-' 10%& ()-' 10%&' () - ']P%H%@D efoo%' ) 2~dEuV7
OF7° 710% & ()- 5F10% & ()- 3z10% & ()-3110% & ()- ,/10% & () - &

(
1000 & () - ~DOCREZoA00R,L )5 SHOMFS. o L GAIE, L MO, (190100
10" & 10% & () - [e)+dﬂE1b(39F7£ Ylgé/é?r’& aﬁ%pi%%lr% Y1 &cgr‘iqq({) i) (%% P E
10%&' () - z10%n& -ibEb F7; " 10%& () - .
10%& () - 10%7%15%6 gnaﬁ_ %&%y_ﬁ@&ﬁ&%e_ Sgr to observe the quantity of unused strips
10%m&' () - EpdELCIOF7 y/ 109 S%%— - 10%r&' () - LF+10%r& () - @ 10%& () -' 10%r& () - %
10%1& () - Zdemai%mc@% 1) 10968 ()-9: : 10%1& () - 510%1& () - 310%r& () -
110%& () -1 &IEYNCOF7" 10%&' ()-s Y10%&' ()-10%& ()-109%& ()-s1l0%& ()-F
109%' ()-&v[d N
F109%&' ()-10%& ()-s10%& ()-F10%& ()- @10%& ()-| &10%& ()- Eu” dEYNCOF7"
y/ 310%&' (0058} 10%R' &9 ndEed @%RE (Many,tyPed OFRSY(strips which integrally include a
&109%&' () -3S10%&' () - HhCIF7 s10%&' () - Of
biosensor and a forward-pointing lance member may be used in the present
invention. Howeyver, of the examples given, those described in Attorney Docket
No,-LIFE-OBS, entitled Physiological Sample Collection Devices and Methods of
Using the Same, may be most preferred. Details regarding the production and use
of such devices are presented therein. Regardless a brief description is provided
below.

[0059] FIGS 11A and 11B illustrate such an exemplary test strip or biosensor
device 90 fully described in the above-referenced case. Device 90 includes an
electrochemical test strip configuration and a microneedle 92 integrated therewith.
The biosensor is defined by an electrochemical cell generally having two spaced-
apart and opposing electrodes 94 and 96, respectively referred to herein as bottom
electrode 94 and top electrode 96, though in use they may oriented in any
direction. At least the surfaces of electrodes 94 and 96 facing each other are™
comprised of a conductive layer 98 and 100, respectively, such as a metal,
deposited on an inert substrate 102 and 104, respectively. The spacing between
the two electrodes is a result of the presence of a spacer layer 106 positioned or

sandwiched between electrodes 94 and 96. Spacer layer 106 preferably has

double-sided adhesive to hold the electrodes. The spacer layer is preferably
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10%&' ()-G 10%& ()- 10 10 10L: 10%& () - 1&10%& () - H<dEbCIF7 | Y
109%&' () - @MLOY& ()-1910%& ()- 910%& ()- s10%&' ()-10%&' ()-H
| 11 dEbCOF7 #10%&' ()-° @
109&' ()-f10%& ()-109%& ()-10%& ()-" 109%& ()-!!#i ##$L$dEb09F7 510%&' ( 5) 310%& (
)-1109%& ()-L/ 109%& ()-& 109%& ()-F tty. Docket No. LIFE-054
Y80%& () - [ $cPe$f SgSh$SIDCIF7" 10%& () 10%&' ()-F 109%&' ()-- 10 10
10F: s109%&' () - 9; 0%&' g}) ADIBVREIED 08. A sed
109%& () - flO%&'Cf)? DY { ° %39 g5 )a‘iﬁ&&“(z)’“%‘ﬁéf% & FOPR ISR EN COF7" 53%
109&' () - #
109& () - ! 109& SYSIE8 POGRMPISHIAToIAD (9 pregsowithinzeactios 79reaB§ coksre thowaeses - 1 109& (
)-s- 109%& ()19l +nl0%

& () - S) " 10%&syyterD i3 grdegted)to jrtergot PilMaroYtEd ol OOENtsIn Ovetlyiy sampley®' () - 10 10
10" : 109%& () - 6- 109%& () - 3&10%&'’ () -
*+ +++N, , dEbCOypicaly Wavdge blpe&HOBRS §r) asShyO8fRh¢ 3ample. Redox reagent system 110
3109%& ()- 109%& ()-10%& ()-,,C --..y. dEDCOF7"
109& () - y 109%& i{ hsud @9 Eerlokitd@ldy e &&nduatﬁ%«ﬁtafe}10((1@%&;3(e)ecwode/ﬁ/»/vﬁs}&elEwa s-f10
%& ()-3+10%& ()- ~,)10%& ()-& s109%& ()

%0%& ()-" 10%& ek n]Q shy Fig d t
10L: 109 () - 51 10%! ()9‘%0%%% 1100& )% ) TT006 {18 1RSS5 S o F 7

e one AR S BB
2)(:;2‘./@(&) 103&.1 Q g‘gé%%ﬂ%s%é/%ééé%@ﬁé&@référf@g@dﬁtrogi6%}0@ electrode 96 serves as

o VR R 0 " %9 &
;ié(?/(g/g 8_{{ iO /& %(jng OC{%% ttls?’;lzc]igoéfergmal[ce?l8fl-?cgveb/§r818n09t e9rb(39F7 L10%& ()-L

embodiments, depending on the voltage sequence applied to the cell, the role of
the electrodes can be reversed such that the bottom electrode serves as a working
electrode and top electrode serves as a counter/reference electrode.

[0060] Microneedle 92 is preferably integrally formed with and extends from
bottom electrode 94. The microneedle is shown with a space-defining
configuration in the form of a concave recess 112 within its top surface. The
recess creates a corresponding space within skin tissue upon penetration of
microneedle 92 into the skin. This space acts as a sample fluid collection
reservoir wherein fluid released upon penetration is pooled within the space Hfrior
to transfer into the electrochemical cell. An opening 114 to further expose the
pooling area defined by recess 112 to the outside environment may also be

included, thereby increasing the volume and flow rate of body fluid into the

pooling area.
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10 10 10L: 109 ()-k99: W : : E; dEbCOF7 L  109%g& ()-F
10%& ()-9,' 109%g& ()-9910%g& ()-L 10%& ()-L @O0%& ()-E;

. >N>>>8?dEbCIF7" 93" 10%g& ()-9110%& ()-f/ @

10%g& ()-9 - 109%g& ()-9: 109%g& () - Lyl0%& () - 8?B?C?D?E?_ 2727 F7°Ss10%& ()-1
0%&'() &10%' ()-3 10%& ()- 10g 10g Atty. Docke: Mo LIFE-032

109 109g& () - 5@ABNAA" BdEbC9F7 y100& () - sf 109 ()- @ 109%& ()-S10%&' () - &LOY%& (

b(yépiyf" 8@%)8?58?3 St %che@iﬁ‘é%%é £ S ?}ysﬂi@%ﬁ&é gt (-5

109&' ()-3+10%& ()-,) @ 0%&' &} EEEEEEE FpFbCOF7" &S10%& 8910%&' , G
109%&' ()- 10 1pathivay or channel 116 which extends from recess 112 to wit 1n the blOSGnSOI‘

10" : 109%& () -510%&' () - pFFF?GGE HVHIEbCIF7" &s- 10%&' () - &@&10%J& () - &&10%&' () -
109%& () - & 10%&t [epst@Iv@n of2\peb#DR] 408 d EeGORTY g 0@ Wiihigthrds@senjor &

S109%&' () - &1L0%& () - &10%&' () - 10%&' () - 5JJIK KKKAEbCOF7" &110%&' () - 9y/ 109%&' () - &
- 109%& () - F+ pQ¥8h (J)'de&@e]%)%ﬂo'eéiﬁc&&' witkl®@éac)ietKzone 108, and a portion of a

L_LgLhLiLj LLLbCOF7" L10%g& ()- @ 10%& ()- 10 10 10s: 910%&' ()-95109%& () -

310%&' () - L! MZMMYD S eivay L @8 1430486 &ith - h&@H03@EHT ) PAhIEYEES () -
10%g&' ()-L10%& () - L10%gé& () N9OOOOLPI PPdEDCIF7" " 10%g&' () - L

0%& () - L10% 9 WSdE: / 10
10gg10c(yé;&' 0)- %?ﬁ%‘%%ﬁ@éﬁffﬁa%%&f §>> f°53°%6§g gﬁ%}hﬁalog/g&' %YT_%(V&O%Q&' () - wx

SSS7TarTTxy: / ngo 13k %f@ec(e;s f‘l2lg1égﬂr£\1/s 50 ]gl}ysm?(%% Zan¥p119 W fehin et 0%& () -

10gTNUUU1VWVd
10gGLO%&' () - Lf 109%&' % %&' 09 V\W X\ XXdE: /
10g) 109%& () - &=254% $‘i ﬁ IC% “efg “(r?P (’%m(“)fdg}&% ©7ZdE: |
10g510%& () - ?’v}tgfﬁ“ﬁé p(o)rtlon or the entirety of the reaction zone are sub-channels 118. The

sub-channels facilitate the filling of reaction zone 108 with the sampled fluid.

[0062] FIGS 12A and 12B illustrate another suitable embodiment of a

biosensor/skin-piercing device 90’ which is also disclosed in Attorney Docket No.

LIFE 035, entitled Physiological Sample Collection Devices and Methods of

Using the Same. Device 90’ has a photometric/colorimetric biosensor

configuration and a microneedle 92’ integrated therewith. The colorimetric or

photometric biosensor is generally made up of at least the following components:

a support element or substrate 120 made of either an inert material, including

suitable plastics, or a metal material, a matrix or matrix area 122 for receivinFa

sample, a reagent composition 124 within the matrix area, the reagent

composition typically including one or more members of an analyte oxidation

signal producing system, an air venting port (not shown) and a top layer 126

which covers at least matrix 122. In some embodiments, top layer 126 may be a

membrane containing a reagent composition impregnated therein while the matrix
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C1T109%& () - S/ 109%&' ()-9- 109%&' ()-L +10%& ()-Z2Z2ZZZzZd n[ bC 10g&Z
109& () - &LOY%& () - &10%& ()-G 109& ()- 10 10 109: 109& ()-n[[\b\\]M dEbC
10g& 109& () - &3109& () - &LOY& () - & 109& () - & 109%& () -

109%& ()-M Z]]]L 0" dEbC 10g$10%&' () - g&" 10%&' () - %(o{{ ' ()= 910%& () = S,
10%&' ()-&y 10%&' ()-o " abamanaoapaaxnbC 10gF 10%& &D%ke?@% ﬁP@'ObJ’

10L: 109 ()-510% ()-310% ()-sly 109 ()-aa(bj bbcTcdEnbC
109&10%&' () - L0% ().~ 9 g -, LOY& () - 10Y& \%n'hje ‘@g{){--%} NdddcDnbC
10910% () - &1@%&%’@%@"@‘% ?"/‘&1 2%6"% tt%o&%{@gﬁ, Iﬁ kb UK ?ﬁ;d
er ef f <ggdEMbC 109" 110%&' (.) - y/ 10%& %)-‘ -y109%&' () - Y4 0%&. %%- 109 () -
10%&' () - ggggd@@{‘g%%@bf‘%éé@{@%%w(l Yorga gztwe-d,( %tww&b tale 13
10L: 109%&' () -310%& ()-whhieiiiljdEbC 1099l 10% & ()-9SG10% & ()-m910%& ()-9
10%& () - 9@ 0veEbeye BAoweld them togedrkkPpeinadedadesivpdpyer 130 ips a cut-
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the signal producing system.

[0063] Microneedle 92 is preferably formed with and extends from substrate 120

and has a space-defining configuration in the form of an opening 114 which

extends transverse to a dimension, e.g , width or thickness, of microneedle 92,

As with recess 112 of microneedle 90 above, opening 114 forms an open space

within the tissue upon penetration of the microneedle into the skin. Such open

space acts as a sample fluid collection reservoir wherein fluid released upon

penetration is pooled within the space prior to transfer into the photometric/

colorimetric cell. Note, however, that the needle variation shown in FIGS 11A

and 11B may instead rely solely on a recess and omit a through-hole

[0064] Biosensor device 90’ hosts a sample fluid transfer or extraction pathway

116 having a distal end which extends within a portion of microneedle 92’ and

tefminates at a distal opening 114. At least a portion of the proximal end of **

pathway 116 resides within the biosensor portion of device, specifically within

matrix area 122. Pathway 116 is dimensioned so as to exert a capillary force on

fluid within the pooling area defined by opening 114, and draws or wicks

physiological sample to within matrix area 122. Extending laterally from

proximal portion of pathway 116 to within a portion or the entirety of matrix area

LFS-144 21



10zL3+10%& ()-9) 10%& ()-9' 10%&' ()-9%$10%&' ()-9"s10%& ()-9 10%&' ()-ss3t|ttuu
“uludE:/ 10 10s:10%& ()-95109& ()- 9310%& ()-91g1l0%& ()-f/

10%&' ()-&L-109& ()-!u"u=uuuu vWxY:/ 10 &10%& ()- 109%& ()-

109%& ()-109% ()-1109& ()-3 109%& ()- 10Wv<www6xdE:/ 10 L

10%& ()-f109%& ()-yS10%& ()-L#10%& ()-109%& ()-s109%& ()-6xxxz zz{dE:/

10" 110%&' ()-f/-109%& ()-L-10%& ()-$109% ()-3"'109%& ()- 10%& ()-{L{{{{{{{]|DbC
10" 10907&' () - SE221 8¢ &b-(Hanndl§134) whzd fAl¥Ete(the HBUDYRT (HatrBd@omgat(ix area 122

| M}}9~~~~dEbC 10LT10%& ()-Ls410% & ()-LI 109%0& ()-LS109d& ()-L9

109%&' () - L10%6h&h (e fampeEdiidC 10L9" 1090°& () -L %10%0& () -L"10%& () -

GlO%& ()-L 1099& ()-L10%& ()-#./01LbC 10s- 10%& ()-3 109& ()- 10T 10T
10T: 10%0& () -L310%& ()-LS)10%& ()-M=cdELC 10mLO%&' ()-9-10%&' ()-3

10%&' () - Y10%&' ()--10%& ()--10%& ()-c\dEbC

103y 10M&! e} 100 @q@%g%sﬁ@&g%@sega A& 1 rere RO efrhinfeERIRDC

10109 () 109&'
optionally incorporating various features, the invention is not to be limited to the
set-ups described. The invention is not limited to the uses noted or by way of the
exemplary description provided herein. It is to be understood that the breadth of

the present inverition is to be limited only by the literal or equitable scope of the

following claims.
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a first body portion and a second body portion, said second body portion slidably
received by said first body portion, a magazine adapted to receive a plurality of unused
test strip members and’a test strip interface member,

wherein said body portions are adapted so compressive movement between each
advances said interface member to take a test strip from said magazine and pass at least a
lance portion of said test strip past a face of said second body portion to penetrate a tissue
site.

2. The system of claim 1, wherein said magazine is carried by said second body
portion and said adaptation comprises a lever carried by said first body portion, said lever
having a first end and a second end, wherein said first end is actuated by said second
body portion to cock a spring between said second end and said interface member for
firing a test strip member.

3. The system of claims 1 or 2, further comprising a button, wherein said body
portions are adapted to be moveable relative to each other upon depressing said button.
4, The system of claims 1, 2 or 3, further comprising a meter test element and a
meter screen.

5. The system of claims 1 to 4, further comprising a test strip disposal mechanism
including a pusher arm with a disposal interface portion, a lever arm, and an intermediate
link between said arm and said disposal interface portion.

6. The system of claim 1, further comprising a cap.

7. The system of claim 7, wherein said cap carries a magazine adapted to receive a

plurality of used test strip members.
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each comprisinga sensor an orward-tacing Jance m
9. The system of claim 8, wherein said plurality of test strip members are provided
in a cartridge.

10. A method of testing for analyte concentration in a biological sample comprising;
providing a system as described in claims 1 to 9,
placing said second body portion face against a test site,
forcing said body portions toward each other to cock and fire a test strip member,
removing said system from the test site; and

displaying results on a meter screen.
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