,e3e4Z4<@ T6TZ 8.r Dkt. No. LIFE-087 ANALYTE CONCENTRATI ON DETERM NATI ON
PEVI CES AND METHODS OF USI NG THE SAVE FI ELD OF THE | NVENTI ON [ 0001 ] The
field of this invention is anal yte concentration determ nati on devices.
~BAESKGROUND OF THE | NVENTI ON [ 0002] Anal yte concentration determ nation in
physi ol ogi cal sanples is of ever increasing inportance to tadajyo.sIFE0RH ety.
Such assays find use in a variety of application settings, including
clinical |aboratory testing, home testing, etc., where the results of such
testi ng ANMLYTHECONGENTIRATION DETERMINAZDNO DIEYICRS ANNNETHEMDS OF UsINGr i ety
of disease conditions. Analytes of interest include glucose for diabetes
managenment, chol esterol for nonitor THESAME ovascul ar conditions, drugs for
nonitoring | evels of therapeutic agents, identifying illegal level s of
drugs, and the like. In response to this grow ng inportance of anal yte
concentration determ nation, ri concentration

determ nation protocols and d@Uﬁ@%@ﬁF%HBE%?ﬁﬁﬁﬁiﬁica| and hone testing have
been devigygped. [Qﬂ@%)eldld?t}qﬁn%moﬂumaféyk@cosa%%mrf@étérelrha%n i@gal yte in a
physi ol ogi cal sanple, a physiological Sanmple nust first be o tained for
testing. However, obtaining and testing the sanple often involves

cunber sonme and corrpl i cat edBRERSRGUNTFOFrTHL TN VERITRDN ., successful
mani pul ati on and handling of nultiple test el enents, such as an anal yte
tester, [80Q2], a tmlysetqompqntﬂaamdengmmnbenmhymlogmsl sarm;iles senflevdce is to a
gr eat extent . sua nual dexteri.t t he
user, which, Patsﬁlg or? ng?po té% So\ﬁjeSIhlgglclg%é%yésﬁ 57 B ”é’Ofaépl ﬁtb(inect to
deteriorati orsemng, 1rtchfehrrgmlnmical lelﬁorﬁtbgr telqnsg,a&ﬁqesémhg, etd. ,rwlm:et the feultas@sch f or
peopl e who hav ni fi cant ss of and- e rdi.nati.qn and
Prgert! o solbaes By spEuePiy e gt BadRetotind BROORRECS! G VER N APaF 111 cul ¢
and require agdgditiér3nAnaBs&iofiAges 1xfcﬂ1fbl€1gﬁl|86§e|fblad1¥be€k§\hlla€a§§en%t REs1eMbIE! .
(0004) A typical procedure for naking an anal yte cqncentrailon nmeasur enent

with the use f‘bﬁ‘m%‘Htoé‘ﬁ&FS‘/‘F@V?%{%?"“@H’@HS églgafqré%qnétpr%w?lga HerRRING t est

strip or the abid€ idend uvgemegén ﬂevfel@ lok@xwgzn and@ @k 1:RE SInGEspohRAS tHiDEtowit
necessarily in the or iven): (1) renpving testing LFS- 234 Dkt .
Ll FE- 087 importance of analy e concéntration 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 for testing. However, obtaining and testing
the sample often involves cumbersome and complicated procedures. Unfortunately,
successful manipulation and handling of multiple test elements, such as an analyte tester,
e.g., a test strip, 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 for example, is subject to deterioration over the course of the disease state. In
extreme cases, for people who have significant loss of sight, hand-eye coordination and
fingertip sensation, testing procedures can become significantly difficult and require
additional assistance from ancillary devices or personnel.

[0004] A typical procedure for making an analyte concentration measurement with the
use of an analyte tester such as a tester configured as a test strip or the like involves the

following actions or steps (but not necessarily in the order given): (1) removing testing
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supplies froma carrying tase, (2) grasping the |lancing device and renovi ng
<a | anci ng device | oading cap or door, (3) renoving and di sposing of a used
| ancet fromthe |ancing device, (4) inserting a new lancet in the |ancing
device, (5) twisting off a protective cap fromthe | ancet, (6) replacing

t he | ancing device cap, (7) cocking the lancing device, (8) DepRNLIFE-0&
tester vial/ container, (9) renoving a tester fromthe container and
inserting or interfacing it with a nmeter, (10) holding the |ancing device
to the skin, sgridies friom axgrying cheen@) paspeyihe éancing Zpviceamivemgvihp e ldnaingi ng
device fromthe skin, (13 xtracting a sapple fromthe incise rea of

ki n. (1) ahrst eteaki g B (Aot iRogns b v frediirtos ot e

neasur enent ; devidy, (4 ia 5o g ioneM lakdeeinttBStafding devid®) (5§ beigitigdr 4 Pt BRd capli t €,

and ( 17) returni n? supplies to the carrying case. O course, certain

anal yt e meas §ioBhibATangsisto Frplasing the larcneoteyicggn, (Erkiee theicing devies. é8)st eps.
[0005] One nppagho Pfest-LHME LoTaihdd S ing teAGH BN B kSniRhe N8 uhiSE

i ntegrated de\gi cegs v(\?kslie(_:ﬂj co%?]ne’eg%z i pfng ftanct ic_)onsei n t(_)reeaggtujf)é&r%rllnglgrrri ze

t he handl i nginserfaceng iewith ameptesr (10)aredding)the danoms dnvise Whtheskimdl) Ifieiag titeo

contam natio the. . ne/ or _i.nj- t r ecialhy in

t hose inst angaggfn\%ﬁgglgg’ggqgﬁggiﬁ%%g %{cri'?m gf%lﬁ%a%orb?l}]eg%ﬁ @%’SF@%’F %%\améjrl%

vi sual acui t yroni the irivised pxeg af skin, ¢ BY) tapplping esh e tadihs petes @rdsobaaiging exvblisgur ed t o

both store and advance s ssive testers actuatjon. Ex es of such
devi ces for HISIPERTIHG" gl‘éﬁ S‘SP?Sf“&SOf eée%?eégﬁa‘éa&”qgﬁgdeg.Sltﬁaaf’gw)Nos.

5, 510, 266; SréitningShpplies o/ the 4813/indeadd 60 Lébarsepcertain, aaibie MeaddémOd ystémsB56, 195
and PCT Publication WO 99/4 50‘% Sone of these test strip dispenser devices
al so i ncl ude *RHEPRFOCPISRAY;BYAAYS EYerBMYREERSng physi ol ogi ¢ fluid. [0006]

Anot her [6do$s Of ORYhfaBSer @ fddgARL e AuMlBET FTAGHONE NEyHEBRIof BftetitePSeviREUI T ed
in anal yte concentration determnation assays .i ncl udes automatic_or

seni - aut omat MIGILREIOHY TRIURIE dinrtiepsdn opdgy forpinigyze e bawlling of wpleEieades a
structure CONnkRYceRpbRhtsSAAUERLY Rhd fol cohRfhimtioRoMUIBGhpdHknts #RWGLiRurORe at a
time, in order to elimnate the requirement that a user renove and replace
_each | ancet FfdisH EBPAFIRNY Bebese instanersarheer theyer hisliginéshed ipgestinieapsatien does

not include anyvik@3h&lityC SIRANERES, Rftaih WA lif%ﬁb%_serE 0RQL AL LORLE shpve been
made to conbine a |ancing-type device wth various other conponents

i nvol ved i n epbadyAngesuecesBYRIEHEs MPITOAsIdEoTe r FAammlas o syshlewidesfer dispessingr to
sinplify the : i § 1chab k . S .
xanpl U SRR Fe RRRARR BT heiPhe] Toanee 3 RO, S ey

i ncl udes a sPA§VLOMSEHN7 S35, W add RCTHPubligpien MO AREHHSE Sameaf thaps tedtar y

t ube associ a | - : i . t. No.

LI FE- 087 ana%@@ggprgrl}i}fpgﬁ%g% 3 flso F’r‘g{l}g? 2‘3{‘*??5““?}?%‘{*‘3&&"@%s‘#‘@?’“ﬁ%ﬁﬁ"é‘% iﬂr‘f?S t he

sanpl e. [0096br di nglpetherndass ofiddvices desifined tosdediesys! the vuineppbstepstrbguirsitim sur f ace
by un-cockin I r I i t SPEi ng. sher
is then di sp?%%%tg Qé%cggtﬁagﬁgtdhggﬁﬁg%ﬁ%l "‘S%E F%B]Iggsl Jr?\]yoé%ﬂrrl(rarﬁ) E?{:ngt %%E)dnnm\j\nctl cglgs anpl e
and t he pushdevices. Th®Pateat Nags228a0a dishiwsds|astmictie dongisédior exfueiahiitiegt
strip through.the capi.llary tube..[0008 . S,.. Pa X 5

di sl oses anoLpRepiE R Rt cht R e optlo Smidlett w B Tal el and o
cover havi ngreinavernbd spiace vivhriaieyt ihdieidbaldebedore ambafer usy: dlowavae dfiedtvieget her
at a hinge ﬁgi nt . V\hﬁlg in a closed %(I)si tion, the needle is in comunication
with the menBPEAEt BAYCE P G R BE H AU OPhr ough the needl e and pl aced
on the neooh] ane OAtkhipts GOHeen MAOR]cotib@iea 1&icthecppd ddvivedvitivagioksotRgsSoci at ed
wi th each of the aboveﬁgevi,Cﬁ% and techni ques. For exangl & t he devi ces

di scl osed i nCYRRONSHIS PRRbiEE i e AnaiKie SARCEntRHon dEISFRIAH WP Y et KRS anpl e

at a site di ghiphfy fheanaljte olRREARN Helefnink AN RBY Pr@QLH. ForgahpR, §B1Phtentt 0 be
noved fromthe | anced site to another area for testing. Accordi gﬁgﬂ in the

. . fo ly,
case of the Ngg&OPht&hisclesghpsamnpliag dpieVhigh BGhHeS? HF Peediapsiqeiilrd o a t est
strip and inytfe EASEMethahRR), 2 2ANRALBELsSEIRE XihS jroehnliRnQyahplhe needl e
to a menbrane. While effective at noving the sanple to the site of testing,
a si gni LfE2At anount of sanple may be Post during the transport process
usi ng such net hods and devices, e.g., sanple may adhere to the sides of the
capillary tube, needle or the like. To conpensate for such sanple |oss,
such devices require a greater anount of sanple fromthe incision area in
order to performan accurate test at the testing area, such that oftentines
the user needs to "m | k"™ the initial |lanced site to extract the required
anount of sanple therefromor may need to | ance yet another site. Both
options axe difficult for a user suffering from di abetes and have
significant pain associated with themas well.



[ 00l 0] However, in many instances, the user is not aware that an
rnsufficient anmount of sanple has been contacted with the tester or
addi ti onal sanple can not be provided in a tinely manner. In such cases, a
tester is wasted as the tester having insufficient anobunt of sanple nust be
di scarded and another test nust be perforned with a new test evkt. Noherslay

i ncreasing the cost of analyte concentration determ nation. [0011] As such,
there is continued interest in the devel opnment of new devices and net hods
for use in theamdtzer myalso bmaintainalthetdevce frenslyzitg hasarnmple.aA @hydnghy, dgi cal
sanpl e. LFS-234 ct..No. LIFE,Q87, O rticul ar,.interest uld be the
devel opnent  of SlFéF Qﬁerlaléﬁ léglsal\g%db%‘gf‘rdgﬁcfkwg% LY qpsking ﬁé?rértgfzfn\éﬁfﬂt are
efficient, sinpirecting itiseanotiet ring. AlphsBEMNE B2n\WlabeT to pusithé cadieny ndpaunt  of
sanple is present before contacting the sanple with a tester and which
require nini mafOr¥BRHFAIoR YBlstsampls apd thepushsr Bekangelsrssf aad b dlaidas Hansferied
concentration getigsRi-Habion th§kl%4}'ﬂﬁ%7tu - THE | NVENTI ON [ 0012] Devices and
nmet hods for determ nirir% toh%h con entre_ltglc;on of an analyte in a physiol ogi cal
sanpl e ar €088lovi ded! - STHatery g} £820, iddissdasenancappeneais hishandedes r ibassdhabipg havi ng
a housi ng havi I CcJ i I hel d
therein di spos@glo\?\ﬁeﬁ?ﬁ a@ﬁé?ﬂgﬁ%%vﬁ&a%ﬁ%ﬁ ’orggc |}H\?§tg ?eralaéldt% ﬁie‘?lta%enci ng

el ement to di s@naered thgethantebingdpongWhehe ageset pretiof, themeedioissnng t o
provide an incjision.in an.area of skin .to.provide physiologjcal sanple at
the surface of “PHe THEP évdt% }?eége%[?raré%nﬁ,fﬁ%dg%?nngaﬁasvp nf‘(yf’rthld)é] %P’ﬁinﬁfoﬁﬁa et her
a sufficient apteaedioncliec mbrabmhyditd @gecal sanple is present at the surface
of the ingised area of skin fo nal yte. concentrati determ natign. [0013]
The. subj oll0Se: PodaTtRiRRT Bia Gy PR A VD B oF PR BV EROURde an
incision in theckdidg@s.Of orelhmiple WhCHRYs Bi8)164eQ 110 e @rerficitiph@i padenfy My i ded at
the surface of the area of skin il.lum nati ngqﬁl%he,ph si ol ogi cal sanple

2
present at theco8figyradto isst thgpppleca T)Siéféii%‘é’%tif’f?@‘ the daneed ey BeeRyreArisneg thie

physi ol ogi cal GapRI 6 be dtFed dmARd 184 d¥h BithQ MBBENSE ohRsRRY A& @gp 5 ah tRanpl e
is present at the surface of the skin in an anmount sufficient for anal yte

concent rati on 8t ethe St ek thspsie is moned heoughreap Bey frel e é teststyip gt o thce a

suf ficient anQyldofthe $ATRhRn sEmPREMBY A8Hr L BR nBEBSB A merRbrb RS Wlfilel S
contacted with the sanpl & and the concentration of an analyte in the sanple

i s det er mi ned.cffPRévestipjaving thaspmplq to theasitg oF fesidna, asignikicany apghnt pf sappie may
oY acti cing t he,80id6Ghe ‘E@R@Q@rﬁ@% ggﬁkéﬁsiﬁ?gg%' rhethédy a%d@f&s,%wam hR014]
gure 1 shows an exenplary I ment a representative tTester suitable
for use in thedbebjtede sidevefthe eapillonfubgueedle axthalikeJp compensate (OS] Fi gure
SIS 7 ST o, R U0 SRR SHOHL TR Ot S S C0,
of a subject degir¢eperform an accurate test at the testing area, such that oftentimes the user needs to
“milk” the initial lanced site to extract the required amount of sample therefrom or may
need to lance yet another site. Both options are difficult for a user suffering from
diabetes and have significant pain associated with them as well.
[0010] However, in many instances, the user is not aware that an insufficient amount of
sample has been contacted with the tester or additional sample can not be provided in a
timely manner. In such cases, a tester is wasted as the tester having insufficient amount
of sample must be discarded and another test must be performed with a new tester,
thereby increasing the cost of analyte concentration determination.
[0011] As such, there is continued interest in the development of new devices and
methods for use in the determination of analyte concentrations in a physiological sample.
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[00I 7] Figure 4 shows an exenpl ary enbodi nent of a tester suitable for use
«wWth the subject invention. [0018] Figure 5 shows a plurality of testers of
Figure 4 stacked together. (0019] Figure 6 shows the testers of Figures 5
retained in a cartridge or casing. [0020] Figure 7A-7F shows the steps of
an exenpl ary enbodi nent of a tester novenment el enment novi ng guiMesties.ogyn
contact with physiol ogical sanple present on the surface of skin. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 0021 ] Devices and nethods for determ ning

t he concent r aOif partioflarcintefsdah yil@ bé the de et O0h@ealatcd AP, afdem@heioied. The
subj ect devices are neters characterized by having.a housing having an
aperture, a |%fdPoigPletasnetinieys sigpie ‘Pé!ﬁ%é%lleﬁ‘éﬂﬂe%%fr‘éﬁ‘%h%ia%%@at Wi t hi n
the housing, pmaRs of&ﬁnp@&ifs'pye%édt'%fo}ﬂ%n{aéﬁ‘@ R BRI atré%te?'ax%c[ﬂwﬁﬁﬁre_tqt?ﬁe

| ancet through the aperture of the housing to provide an incision in an
area of ski n PPNl 3mApsisdh efetialpeampineacquraterpaalyigrdopesatrationt he i nci sed
area of skin, jand.neans for determ ning whether a sufficient anount of the
physi ol ogi cal sanple I's present at the surface of the incised area of skin
for anal yte concentration determ nation. [0022] The subject nethods include
(1) lancing an area of skin ' NGk in the area of skin,
wher eby physi ol ogi cal sanpl es‘?g%@%%ggﬂ}g%@f%face of the area of

sti n, E%oogt] um Dalbé\:ﬁgasfﬁh@rrﬁ??éad fol gﬂ%ﬁﬂﬂlmgﬁﬁmbﬁceﬁfrﬂfi@mfaﬁ]é.nzilftéirilszurfaCS ?L )
ski n, etecting. t reflecte rom the physi ol ogi c sanpl.e, an

det er ni ni ng WPlSbIpdEiGeh s %rﬁ@FOdg%eé-aThes*awﬁ?téevlgesw%@éﬁfs Gerap Rt ace of
the skin in amviipiifusmbhbvieg 80ipefiere, ARatHE SlemeNI@RhE aldnest HERE BEBINat | on
based upon the detected reflected light. Once a sufficient apount of sanple
i s det er mi neddigRPspWERBIRAoUsiREBeNG forjagtivaling Bie tagngietamephle dspiask Beand t he
concent r at i onjapler doiiMahyfribft driR AR & frévidElBhBLBE th anlhits SHRINAGT
invention al so includes ki'ts for use in practicing the subject nethods.

[ 0023] Bef or eProMile physiadegical sarapie pighe susfadeeicths ineiged srea pisking apdbmegnd erst ood
that this inv ' i i [ [, VB E j.bed, as
such may, of %ég%ﬁrg@?é 3’2%&%%‘1@&5&3?@%}?? hg?)% é?%%g%ﬁgﬁ %%glsagglrem nol ogy
used herei n i sirfage of theingisedarseoldkindios aalite cnpcerE@iigBdeterndidtionNo. LI FE- 087
parti cul nbodi t I S t. inte ] i m Lt .since the
scope of ﬁ{ﬁﬁgl pr esg'lﬁl\l S?bﬁggﬁ%{?t%%g\%cﬁdegg ]T’rlmﬁﬁ % ?%nﬂt@k‘gﬁ" H?gldtéﬁgg’r?l gdéngl ai nms.
[ 0024] Wher e thereagésion, wixkepyphysolpgicalisateple is provided midier witfocdo ftihraresee{c h

i nterveni ng val.ue,, .t,0_t tenth of the unit of | ower |imt 4nless the
cont ext cl ear‘%f/n @?%‘i"é lentsa%(lﬁ ﬁlglp \Q\Xséoel?gl%aZfam el?lp rtelsﬂleélii Ll}gt}ﬁeesruvr\gaﬁ%c’#s?\l/\l}éwl imt of

t hat range andktemtipg tighteeflestedtfan the physicogien sangple,and €4)idetetthimin gswiatled theange
s encompassed. wi thin Lhe,d oventon, The voeer .and, Loner. | imhis of, these
smal | er range®™ My 8 RaEpendeRt 7 B F RETTa8u™F AT Ao st e 78iGe¥ i s al so
enconpassed wutalyteicdnoentiarive détematination bpased updrothadyteapertlbetedlighy. @celauded
limt in the stated range.. Wiere the stated range includes one or both of
the |imits, rafOHE ETePUa HPRE CHEITBOER O FHEte® (e HEeaer FITe Br e al 5o
i ncluded in thaenplaatenhe concejtAbadbdf ddrinalgte inl el sampleds deaérwiised, Thaelshibjeechni cal
and scientific terns use(ilwge .eitg have t he .sane r%ani ng gs conmmonl y

under st ood by MHEIBAIG A F{?“% F P5e 3 Rraciingog syRieqhmeEd i s i nventi on

bel ongs. Al though any nethods and materials simlar or equivalent to those
descri bed herein can also be used in the practice or testing of the present
i nvention, the preferredBrREMDESGRIPTION OF TRESDRAINGS descri bed. All
publications nmenti oned herein are incorporated herein by reference to

di scl osel™A#l descriigeed HBovethagapandsretodirame of arepresentalyiiestar suiblGifPh whi ch
the publicatiQRsg, #HequbitliSiventiGPZRighkd gyﬁtesttggiﬂ)ot ed that as used herein and
in the appended clains, the singular forns "a", "and", and "the" include
plural rH0dflents ufipess shews aoatasior vieedeh pxaiipdarg cabodipset efiagubieqthus, f or
exanpl e, ref SERRGE to "a tester"” includes a plurality of such testers and
reference to "the device" includes reference to one or nore devices and
equi val ents thereof known to those skilled in the art, and so forth. [Q)27]
The publ LE&i286ns di scussed herein are pfovided solely for their disclosure
prior to the filing date of the present application. Nothing hereinis to
be construed as an adm ssion that the present invention is not entitled to
ant edate such publication by virtue of prior invention. Further, the dates
of publication provided may be different fromthe



actual publication dates which may need to be i ndependently confirmned.
.[0028] In further describing the subject invention, the subject devices are
described first. Next, a description of the subject nethods is provided,

f.ol |l owed by a review of kits which include the subject devices. LFS-234 6
Dict. No. LIFE-087 DEVICES [0029] As summarized above, devi aas NangrsaspVvi ded
for determning the concentration of an analyte in a physiological sanple.
Particularly, analyze tester neter devices are provided that are capabl e of
creati ng[oamé]i nci sifigure @ isnscheraticdflusiation effubullgtieienicai ng whet her a
sufficiept_ anmount of | e is present at the surface, of he skin at the

i nci sed B’Pé@ to prd Wagng I&E’]érya"ﬁ%ho@t”ée"é%%ctéﬁ?rr%!tt? Odéﬁf'e‘r”r‘rli that i on.

Usi ng such a s(ﬁg]\ébﬂﬁv@(éj\{,ﬁmt ageousl y enables a user to perform an anal yte
concentration termnation test only in those instances where a sufficient
amount of00&#npl e iKgyse éskairs a plwelivtef testesi ofifigrre b pieckeditoggthart ester. with an
insufficig anou I t evi ces

pr event sl t Egel need %%lg{ajlﬁég{ﬁdtﬁ%trﬁ\%%g)? gigg% tg?)%g)e {Agm +rﬁcg%?$ i ci ent
anount "of003&npl e dppire 84-Freboes the stebeoféin)pxemﬂlumemgaoﬂimncwﬁatteﬂér an&ingtte

concentration, det rmnatr The, su 'e on ig suitable for
det er mi ni ng anarsa (ran °¢o) caet‘rzrstterr é’£ "ﬁa"&%’rtﬁah%f‘%% zi'rlf\i%f’res%lf % ﬁ’gtsgrlf%ce %As the
subj ect devi cskén. are optical or photonetric-type devices, the testers used
with the subject neters nmay be correctly characterized as optical,
colorimetric or photonetric (used herein interchangeably) type testers as
are known in the art. $uehntepIPEsCripFONSF THE INer¢pioN M nation of a w de
variety of different analyte concentrations, where representative anal ytes
i ncl ude, [010211] ar e rdvides mdmcthcbds Jorgletrrméeng mhobresmeamoh pf dmotabtein aal cohol |
and the |iKke. ect

i nvention ar éjhﬁlglggaf%] Scimip raﬁ? ﬁrgvﬁﬁ%tlglfﬂ%bé%cggﬁd%eé aretrp%frs charf“ﬁerézeglo

physi ol ogi calhasmrgm}@usmg gav,mg it apersiiretd lancifd elerdent hindogla labt o heldftieacih i ons,
constituents f.herep e like. further, describi he
sub ect i nveriirgRed W el tre Agp b I BHPE hebF fopRg b s
provided fi rshndet)thamgwmparme epﬁe hbmﬂgdabt@fiﬁefaﬁﬁndm@l Bubjagatofiskivent i on,

where such a revie exanp| e nd s, not tended to | mt t he
scope of the RAVERP Yéwloalwvﬁwwiratrkfr%r acg § tkrﬁ rﬂrlsq&earsap%éren%n REPS $Twi de
variety of tefi®hfhing WdthédiaRgffickut a&int brtm: gre)dlou&gacal henpleRpeseittaathe ve
colorinetric testers descrij bed herein, e suitable for,  use with the

present i nverfiFfase ofthionpisss &t ffskiadpy %{‘Blyéﬁ topsEpdon detgginatioRd by a

descri pt mmJOf t herys WUhih;e@ tneitRal ﬁrcluaergnaxﬁeglaﬁeseaerrgluﬁ tuaprsuar: 8¢ InciiRhhods.
Finally, escrlptron of kits for use in ractrcr\r;g he subj ect rrethods i's
provi ded. LFSboaga of ghin, whegsby physiolomcal rapnle sarevided ﬂrrégrff&ee thsgespt

Ref erring nowtp (2)hﬁurmn%&rgetﬁe pRRIGidal mprwrerea! & tHeERFES&Etskinl 8§ conponent's
or features, Figure 1 shows an exenplary e diment of a representative

col ori metri c detssfembieht seflested @@nethﬁp}@sﬂe?ép&l%l ﬁ%% aphifo deigripgesrhetrethe ubj ect
i nventi on. Tgxﬁakgi%logﬁals% ?cﬁ?fn%&én){ atTRE§urHPe Qtfth%knl £Bstanidift fu@hdi Qg
conponent s: trix receiving a sanple, a reagent conposition (not
shown as a stanatytqmapenér@wm)natlhrabaswpncmath¢ Jetgotrd| rekeseddight. Gincerpr e
nmenbers of an anal SIWelaF: & &grt

el emrent 12. uguren¥ ﬁoﬁhog%ﬁégygrum 0 lﬁgd\jl{ogjglb(r}m{s“?l?l i%% pogllﬂgﬁton‘z at one end
of support eIwmiﬁathmmbﬁnaatnadd’f@slavdytﬂn the sdmpli stdetermined Coefsujasted as a
test strip. hol.e 1 in.th su I 2 in the area of
matrix 11 in \A)ﬁen@ﬁn Afto ln%l"{aege%gsn% E° ALRPTE, gg gc}lrl? echlgg Bd the matrix 1 |
and a remorijon camdﬁeed&tpeesemdnmtlanxs@ipmbcd ét is fode mﬁemlabd ihat this. inViéngon

?rgme)ogg? :E;NSI Ofls ?i(r)]t l?n%(l?enqlo apérn)(lbular mbo%xef\rrl]etn S cle\s/cef\'lbteg Sats g'\l{chvr%allyl, 0 &Wrs%eva%? SI? I'fsl bed in

also to be understood that the terminology used herein is for the purpose of describing
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Matrix [0033] Matrix 11 that is enployed in the testers is an inert matrix
. which provides a support for the various nenbers of the signal producing
system described below, as well as the |ight absorbing or chronogenic
product produced by the signal producing system i.e., the indicator.
Matrix 11 is configured to provide a |location for the physibitogilged-083anpl e,
e.g., blood, application and a |ocation for the detection of the

| i ght absor bi ng product produced by the indicator of the signal producing
system As spashculargmbogimentsionlyoared is hattiniesdedde he Ewiting, Dficedlusopsofithasi d f 1 ow
through it | fihcient void spa r. the chem cal reactions of
t he signal Sﬁgﬁﬁéﬁ¥89§§§ﬁ§#FP%“?%&%Yp gg%.piﬁﬁégl%ﬁ&of different matrices
have bemo2dlevel op@tdek @rangeefvilussds pouiledyiok yhderdeddabitieach iagsayime valik.ch
matri ces may dﬁffe i tern§ of materials, dinensigns nd the |ike, where

repr esent at i PeiigPof e ynif ot hedowefimibpniess dhe qopiert deply Sictatesdberyisecr i bed i n

U S. Patent hNdween the dtftr 8@Diowds lmomﬁt;raﬁlg;%éa%@ther@ta@e‘i&r%@ﬁvcén (hat68; o
5, 306, 623; 5, 4| 8,142; 5,426,032; 5,515,170; -5,526, 120; 5, 563, 042;

5, 620, 863; 5in7l sieteg.rangedygicagpassal wiglgn H4nveptiggglesmpersing gy @ dimits of

5, 846, 486; émgg : ] j e herein

i ncor por at eg’hg%%P%? grr encg%a?é@eé%éelgimﬁﬂ%l.ﬁ&éﬁgﬁ H{fﬁﬁjég%gweg&az{o I n
principle, témsompassedewilinfpe invoution, silgeqioe anyrspediieally eacluded lingsinghe siatel
therefore is 0 i ct. t her fac . tncludi ng,the nature of
the instr urrerr?ﬁ E%l cﬁr\é/:tﬁsehsﬁégdzﬁﬁ%e T elg%F%tOH%OE%OZ}% éﬁ?g}gfg}{%éﬁl}%?—,g’% luarw THE 1 ke.
As such, t hebalh ofthsseandudaidinpicransalio/inclhidddie theahvdnkiommay vary greatly, where

or ger PPRE noa VoG e e Eahr Rl sher i v dnd i Per Bor os. ot

t he det ecti ofanfeafidaning abab@moalyinfdratad by el ofBtdinaxy dkill iretie e td which ¢ad ed

vary, and include poJyners, e.g. polysulfone, polyarnides, cellu] ose or

absor bent pa‘ﬁé‘?",“oﬁﬁafog% “?Iitq?@,gf? WgFeégqqﬁénﬁﬁ’F@FF]éls%%‘?quﬁﬁ nhigithase

functional i zggdcdedper¥ ¢ aldibe GG ERliprfticOMNERMAloe e pAdstAGERIEN, &fe t he
[ Produci n~System

vari ous nenbers of the signal produci ng system #{gi,rc]a
[0035] | n adefefersshmedioda it Ratgrials grp aoy descaped. tAl PHRications MspBOSASEEI nor e

menbers of  a,8iRAJorOklGhH BYreFtel RS ¥BEI6HR JRE QelepEShanftalashatde product in
response to the presence of analyte, which detectable product can be used
to derive th’@atﬁﬁﬂﬂmCoéﬂecélﬁaW‘PéV}b‘?béE%Pﬂbhicﬁ“Fﬁéfeéét%%yepl sanple. In the
testers {00&@19 one 1 mufeSotRTRR aSukh hilR Sb 4NRE apRdlCliNms SHS SEFIAT €
associated, e.g., covalently or non-covalently attached to, at |east a
portion of (forss 2% fradgepdcibeoinchgeplary referentirianlessihe enisxt deatiyricléoodi ment s
to substanti ablyi@lnQf G afmBlel delerentOR38ked et Hefubiad Ip16ARALTBMH Boter€- 9-
where glucose I's the analyte of interest, the signal ‘prodicing systemis an
anal yt e oxi dendrefsrenceiealtheeyitacinplydesyeferance Bypng ABMpreaeyiepradieawvaleghal
produci ng sy§tept kdwitsMost Bdfied iR ﬂg:g‘ﬁtegrgntgo i he detectable signal from

whi ch the anal'yte concentration in thé sample is derived, the analyte is
oxi di zetP0BY] one cFherpybbications dibduesed hergimpse providedshleli faanhaixdishlosute frior 1 of t he
anal yte and i ti : f er oxi de.
The bydr ogenttsark g Sr B st sRHRRALL RAby BN ol LR O S ¢
product fr onadmissiar thawthepiesmiit Daédion commp entitlid to shiedate sublepebhpativn ofvirtue
det ect abl e product generated by the si |_..measuri ng syst i e
S onal ie (HET P ERRE A5 lRes et PR AT PR B E ekt e
such, the anatyd puislicatiat danes vaiichnaly jped cuisd indepsydehdyrsondirmsént in the testers

are al sg rrectly characterized as. hydrogen peroxi de based signal

produci F@%&/st emsl?{‘ ft"glfﬁ’i%sc mg ﬁ&i SB@F%}(]“"&B%% f}PctSHQeWSYIS%Se%C 6‘§F'g§§id-gﬂbas ed

si gnal produNeftga 8e46iiivh df fied subliectametiRyde JyRotibal, foddsivad B s rdvivey afidisyt e and
produces a correspondi ng apount. of LFS-234 9 Dkt. No. LIFE-087 hydrogen
per oxi de, Wh¥PEBYIS ﬁ@%%@ﬁﬁﬁ g &hount is meant that the anount of hydrogen
peroxide that is produced is proportional to the anmount of anal yte present
in the sanple. The specific nature of this first enzyne necessarily depends
on the REPWAE of the anal yte being asshyed but is generally an oxidase. As
such, the first enzyme may be: glucose oxi dase (where the analyte is

gl ucose); chol esterol oxi dase (where the analyte is cholesterol); alcohol
oxi dase (where the analyte is alcohol); |actate oxidase (where the anal yte
is lactate) and the like. O her oxidizing enzymes for use with these and

ot her anal ytes of interest are known to those of skill in the art and may
al so be enployed. In those enbodi nents where the reagent tester is designed
for the detection of glucose concentration, the first enzynme is gl ucose

oxi dase. The gl ucose oxi dase may be obtai ned from any conveni ent source,
e.g. a naturally occurring source such as Aspergillus niger or Penicillum

oINS T A o



[[0040] Indicator conmpounds that are useful in the present invention include
‘bot h one and two-conponent cltronbgeni c substrates. One-conponent systens

i nclude aromatic LFS-234 10 Dict. No. LIFE-087 am nes, aromatic al cohols,
azi nes, and benzi di nes, such as tetranethyl benzidine-HCl. Suitable

t wo- conponent systens include those in which one conponent »Pig. NvBIF-08an MBTH
derivative (see for exanple those disclosed in U S. Patent Application Ser.
No. 08l 302,575, incorporated herein by reference), or 4-am noantipyrine and
the other coBEXAEES is an aromatic amine, aromatic al cohol conj ugat ed

am ne, hugat ed [ tic or y

SO N e A A R o G

hy(rjﬂr) OChldori dﬁ] {NBTEn mtyblhl lorbgtialéuatnblegmrﬁmmw axﬁlﬁ@kbemzmﬁ:r asjidds éﬂ)aNAB)a MBTH
conbi ned wi t chloro roxybenzene-sul f oni c. aci DCHBS) ; an

3- met hyl - 2- b@ﬁ%‘ﬁ%d@&ﬁﬁcmé@f&e&a IREISOR oA ‘@ﬁ@%é‘f‘f‘?ﬂﬂ&f’%

nonosodi um (WedthiSR) suéuidt BR6uiol findrian lpkeséma{ tho alkich af @eekis il heopickeaci d
anmoni um (ANS). In certain enbodj nents, e coupl e MBTHSB- ANS i s
preferred. [%IG%E’]PTPHC‘%QaQSPWE@“éWMGP‘FP@H@‘i@“ dﬁ SHRERNYY SHUGISHY xYe3icens t hat
produce a flyQneseant @ﬁ&rﬁ&taﬂﬂkﬁo@m In 49k tedc%h@ém,@@anedeﬁmma ibdiRgescent
substance, e.g. I1h a 1)’ | uor escent round )y be enpl oyed, such as those
descri bed i nonlKinydhoss mzariqeswhervesuﬂﬁew@rﬂmmat Ofmwkllum@gemecebg@bslﬂmat es for

Hor ser adi sh it] . d d
e e e L S e
El enent [ 00442e]v1d\ahpravxnti ﬂhemsedjtsuhadchlxd oatvhste hedtet duesto s [ixrsofﬁcieat anamt oﬂ2

S t el t 12 t hat ffi

Choorted- 1 nt B DS HEER heSree Ehiek e o b bbb o alstr i g or
Ki nEi ng o0 r i X 1']]Ihd’mbjeb'ﬁn’@é.nhaﬁl isaditdbde ﬁumémtlmgg emm;?né cdrﬁe:b;amﬁmysm@mvem ent
nmechanl sns, erel S attache usi n an
Nahoarve 1. Wit vanfy TRtses Ao Ree kot apgres Feoimen o Doy Em A e
such as pol ymkédsteisusee with,thb)eet Mk ity Ok cPRiYIP chiydieiRd ap@tisl yr ene or

pol yesters. The | ength of the pport, el ement typically dictates or
corresponds $UOFRET é’ﬁ@lﬁqjﬁorﬂ?t“ffﬂé ?@’gflgﬂnter@@@ggﬂﬁy PGé%S(?F?%? e KOXKP" support

el ement 12 Iﬁlelaﬁualdhxes@@@hwweeﬁit}kqe@mmn&)m@m@vaﬁegj JIRifesad aMdijb or
inserted into a neter. As such, support elenment 12, and thus tester

may
LFS-234 11 cqugentratigns, phese. r%?sea@gtrn@aateﬁ aohude, bup pregior imitediqelifoses,  wher e
the exact sigg)andoiSReRR, Abshofliakd Ble®lle.| 1h RAylembodiments, the testers used with

the subject invention are used to determine the glucose concentration in a physiological

sample, e.g., interstitial fluid, blood, blood fractions, constituents thereof, and the like.
[0031] In further describing the subject invention, a review of representative colorimetric
testers is provided first to provide a proper foundation for the subject invention, where
such a review is by way of example and is not intended to limit the scope of the
invention. In other words, it will be apparent that a wide variety of testers, including, but
not limited to, the representative colorimetric testers described herein, may be suitable
for use with the present invention. The review of suitable testers is followed by a
description of the subject tester meter devices and the subject methods. Finally, a

description of kits for use in practicing the subject methods is provided.
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by the device with which the tester is used. [0044] In using such a tester,
‘sanple is allowed to react with the nenbers of the signal producing system
to produce a detectable product that is present in an anmount proportional
to the initial anmount present in the sanple. The anpbunt of sanple that is
introduced to matrix 11 of the test strip may vary, but gen@pdio YFE-&nges
from5.0 to about 10.0 p.l. The sanple may be introduced to matrix 11 using
any conveni ent protocol, where the sanple may be injected, allowed to wi ck,
or be otherw se iRenresgniaive Teslgss anpunt of detectable product, i.e., signal
pr oduce t he sy i L 1:ne ated to
Phe amotthy ana e angRo PRy et RUHERR it el EPRRrE Al 0

4,734, 360; 4f{catdgschigpred, 986s 3d6cemp]aDbOnBAAmerd 080 ApalBitatte 30BriGRic

5,418, 142; 5, 426,032: 515, 170:, 5,526,120: 5,563,042: 5,62Q,863:; .
S 755 426, oteaE (Rt SQLTRIRen R Ihe SEEPAIRRLs & BN AR HRRI S 968, 836
~and 5, 972, 29¢genetalle nilide b 0satnes: @ oMaivelt RipoR@IEh Matr}COIr fPFeatiOfig Y :

reference for a_description of the abovedescri bed reaction, detection and
rel ating steff&Ple 6OPEIIELBRPTEY (BPt SHAWA 2 FHtciH cPBOteaY (e typically er s

sui tabl e foripdm@esitnkdr o fﬁb&ﬁb@gsfdnm\sgmddamati&@éigﬁa@groauéin %%teﬂpéndla' m ted
to, those described in U S Patent Nos. 5,049,487; 5,6563,042; 5, 753,452;

5, 789, 255, t #HePet slemsriuZeEigare iipwhieatee8hiagvangimatie bt pesitined atnnerced efr ence.
Anal yt e Concaphéatihlyahanfinahlan B3bres | RUSRH. dasa Liapdagbeve, the
subj ect inventton includes analyte concentration determ nati oh devi ces,

i .e., optical4 wptesentdethesenporttefement 2 wrthe areabf yatded &imivihieh & hangeorandiet r at i on
of an anal yte i. i ical e apnpli t ter. such,as.the
fype of ot PUELE.eKES 3L Sy PR i pRRh W R el BBy

devi ces i s tmatixtlheVhearoenpoagadbdien ekerdgbnyt representptivg etsteewilbneubé dascréirtl anount
of sanple is. present. at the incision site, i.e., at the surface if the skin
where an i ncf'STOR°AES been made, to perform an accurate anal yte
concentration determnation. In other words, the subject neters determ ne
the sufficiency 3f ts.arrpl e size before any sanple is contacted with a

. tester, thereby rving testers for use only in instances where a

3uf fici ﬂlﬂBﬂaﬁgUntMaﬁixsan ﬁbe{n@lcw]fee&em testers imgyxsgmgi WERioh pro¥idet he subjogct
evices, the devigce is capable o ingin FS-234 1 t.. No. LIFE-087 a
Coster i nt o LORIAEE 5 EHOPBCERFT PeNEn HSHEmHh Seagre et Y2t o of t he
i nci sion, thgdpdhelizitiabaibingot dheori@REictpRodieiRodiced byaihs kighaltgieiemapl e to
the site of the tester, which oftentines_results jn significant |oss of
sanpl e to t HSERah&sBf MdicaipenMatrpxolg 4y Forfigytrdde Er°§’r‘\18\ﬂ/§°cém?}éf°§ fctive view of
the exteri orp9bioRgidbiagfple, @Y bfBd, HpEkidh BEH ¥locARMIfGOhS ddtBtloHdeme mgasi ng 4
havi ng reporting, el enent 6 positioned on the exterior thereof for

cormmuni cat i rAGSTRFEPERtUCHRTOgusee P thg drgicaderof thes1gnakRIPIUSIngsSY deip s Sihount

det er m nat i qpaARJ 1 A GHMAR iCRRGREVE B dRBous RSP BEdIEh if AAQRIViMG el enent 6
may take various hard copy ‘and soft copy forms. Usual]ly it is a visual

di spl ay suctpufficiept vpigspapedonihe ellemiad pragijons oSt sigpal|regfyeing sy ¢tem iytakg ode
(LED) displ ﬁﬁaceandrﬁbeﬁTﬁf’di%x%gt ReriBesBRE b IdRT #ped 3t HsD LBy afib G RlalytOr the

| i ke. Housing 4 also has aperture 8 positioned through a wall or “side

t hereof to psletsgtiereasaaysowbioh mgtriceomay Hidter it tempsot ntaéﬁrlaﬁed@@ﬁ@@lpscﬁﬂdéhe t he
nousi ng. 1 0@ XRHRk Cer QoA i flcds AR, b aRI Mk kS kNS AU QAN 1d B Taxe an

incision in an area In an or sanple collection”and also for Iight to

pass t hr ougtPatedoNes. ngy 784,y 4 20€,666; 433036 6:35, PR 0F. o, 4081 5.88:pt® pronoti ng

el ement 10 t 5. i 6. j .t agdl} n f}pﬁ't .and usual ly

is confi guresgﬁtagsmg’ grlxg%&%’ k%érllge)’??q’tlgéﬁgggp’taﬁg%éﬁggﬁagr’guh 33?}7%52239'[’ a part of

t he peri net &;,573{45ap&78UBE; 8,789,253i51843 166 | e84t 486 2119688 3Prapd t5¢¥72264;:ahd  bel ow.

Housi ng 4 al so. has Bﬁngl or.cover 5 thrglégh qé\/ni ch the interior of housing 4

may be accedSEIPSHYS PHEMGA A hepelp InsQRARBIeE W ISP SRS and/ or renove testers

and/ or a disposable lancet therein. It wll be apparent that other access

nmeans enpl oyed as wel | . Panel is constructed to be noveable froma
2% 3

cl osed opened position by any conveni ent nmeans. For exanple, panel 5
may be slideably noved, hingedly affixed to housing 4, etc.



[0048J The shape of housing 4 will necessarily vary depending on a variety

. of factors, where such factors include, but are not limted to, the type

and size of the tester used therewith and the nunber of such testers that
.are stored in the nmeter, for exanple in a cartridge or casing or the |ike.
Usual Iy, housing 4 is shaped to be easily and confortably, s ®o,LIFE087
ergonom cally, held in a user's hand. Figure 2 shows housing 4 having a
rectangul ar shape, but other shapes are possible as well. For exanpl e,
h(r)]USi ng0d34tay be Imbriaciplq,uadls lﬁatme;olfh%dm claik notodri:ﬁcalluatga,e td;i;]@@md m]?reﬁiré ispti cal
shape, etc., .or suhstantia 0. Alternpatjvely, e .shape of housing 4 may
be nore co rrpﬂhé%“s"ﬂg‘rf e%&“‘éoé’&é ?aﬁngb a1°ﬁgﬂlqgrdﬁ%@j¥ra PEP DR dsupentach s peed
LFS-234 13 o Reld-thdNesterd- LérReRiBicelaR@4R11kEN A s Shehethe liQuRh D ghdh oidNy BF S0 vary
depending on a variety of factors such as the type and size and shape of
the testers BYIBEYIEY Frereewhern magidl it ey PrURBETO! BEVeNEssand/ ohepetosily
accommodat ed, .} ousi ke, L L Vis Lng. 4. i I to be
easily and 6@%@1%‘%@%@% i nesgﬂgrs%]ra%gleﬁﬁ@?gh%wggégﬁ% Bﬁr@ %dnésn?)%]r%% é‘g%e_

[ f1 050] Housittig dteangn tsgiomaMata@isufrand which mmagrix/ blr mey ye fabricaderanglsd wher e
such materi al ilh.n substantially interfere with the anal yt
concentratio aﬂ%\é[%gweﬁgtei%ﬁ?fyéu% ne, Rﬁ%l)iapnéneg’tcegﬂlgsset%ﬁp 14 nf/pfilpﬁf’élf]?gﬂge with

t he reagent dikef whdre tlieesiteia mah ek thay herteifonctibepized eiratidy/r batatnt &dnt hat
may be used in the %nuf aé“lre of the s_ub'L5 ct. housi ng. i ncl ude, but are not
limted to, PSHGHEFPEMRE R PArYI8BRMRES S &’W@P?lﬁ‘? Pe&YHisiene,

pol ypropyl ene, polyethyl ene, pol ystyrene, polycarbonate and bl ends t hereof,
nmetal s such as stainless steel, alum num and alloys thereof, TeflonTM
siliceous materi aignablroduc terials, and the like. (005/] Figure 3
shows agggdiemat i Gy biditie ©oahdtRR 1 DfthdigMbs Gurther ABRIIBRLr HRBE ifelBasloya t he

i nternal conponents of housing 4. As shown, housing 4 is positioned on an
area of ski rFigakprefuqiiatysiemeviieioprodyseha detaFiztdeipioducd ieispreassie dhdmresspeer t ur e

8. Surroundi FYnAPRI WHIEE d8ect@le PRBH: QAEEE ABOWReril S tHRREBRAF apdlyS pRkagi cal
sanpl e pronoting el enent 10 that 1s configured to | ncrease the grmunt of

t he physi ol ogitkesssayadrpanepiet Intthestesiers sthe pnesiinppre memdens of the stbnalFueghicias
pronoting el t i | 1 i ) L rtial rieng that
< Capabl e of TEroaseiiul 43 HySa PP el bellh, R IRR ol drd
be incised t@epthedeigetiquresionrtbe matrixhandsu maoy saiberymente to, subfiartiely apedvi di ng a
bul ged ar ea(ﬁl?mlggixi nci sed, as shown. In such a manner, physiological fluid

i s displace romthe pressured area to areas adjacent the pressured areas,
e.g., aiwodflea i ndhdetsmepbalipemnsetg.,vgherd gigeoidis the apalytd dfentaregatht cighad
incised, and_the.area outside sa . promt i 1] , : rgi ng
the area to rggulcrl{1 is%/%am vl\,% %rhanﬁhlies&g%ag’a?% FBP fc;l}iq(c:imk %éﬁu?%%@pégggggl i ed by
t he user, f cigrekpophang dystemsie mearyha irsgendeting ba dethaatdesigez mewhiclotit act ed

wi th skin or be act uated, aut omati.cal |y 0052 US| 2 also includes
Manci ng ol erptesedfietiat Fln PEHRh HoR ety s BURAF & o iBURY sfe BiBSisuicing “an
i nci si on i n saitalde eyofes skpradice ap bridizeld fopinyes thelaogyeahd 8 anpéspodditg érest i ng,

wher e di sposabl e .l ancets a nown in.th t.and will no}j be descri bed
Furt her her oRREB AL Fresn: Oh Pl OB sRidhna bt i oot 5 bem BEr R Cat uat ed,
ei ther manuauhy td @ewahplcedubldapi@s SbMdna obmbleandiciortatipongs vipe
aut omati cal I% for ex?gépl e gnee the LFS-234 14 Dkt. No. LIFE- CE?
e amount of detectable product generated by the signal measuring system, i.e. the
signal, is then related to the amount of analyte in the initial sample. As such, the analyte
oxidation signal producing systems present in the testers are also correctly characterized
as hydrogen peroxide based signal producing systems.
[0037] As indicated above, the hydrogen peroxide based signal producing systems
include an enzyme that oxidizes the analyte and produces a corresponding amount of
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neter is positioned substantially close to an area of skin. As such, |ancet
‘21 is noved froma first, resting position away fromthe skin to a second
di spl aced position through aperture 8 and in contact with the skin, where
i't is caused to penetrate the skin to provide an incision therein to
provi de physiol ogical sanple fromthe incised site for testpad. (1PA53]
Accordingly, lancing elenment 23 includes | ancet hol der 23a that retains

di sposabl e lancet 21 in a fixed position for |ancing and | ancet

di spl acenent hydofaiessRid3Whéeby @Bn&gioaainggmdm&p@mamﬂlak geaaloubft owar ds the
skin. Lancet holder 23a retains disposable |ancet 21 using any suitable

means such aBY§TPEeRtnesidedhalps H”P@”C%H‘ proportiqnpito thy prpounhefanglytediesamiie | ancet
21 is easil YIHe%QRE]%bI'I‘ﬁe %ecﬁic%ﬁﬁjﬁbéﬁhlg(ﬁ}(stg hﬁ%@é@%ll%%}lgn& RGNk #a‘%ﬂggf yet
held firmy enough to avoid unintenti onal vement or ejection fromlancet
hol der 23a. Iharpalytedienyglassapedint isrgsotraly smexidise.ndy susbethe figst crayme miayrbe:
mechani sm f o, nce rds e chanl sns
are wel | kno 65%%%(@% h%relflaenaglg{yte 5 & Icoseé cr' gl{:sﬁ%rgg %lee L]ekaaéebt%e ana 36%15

act uat ed aut dmddsteca); Iaycohol axidasa(whygre tﬁ@ainagxamaloehddy, 1®mre0)sdzmpl(‘&hdusmé action.

For exanpl e, 0 ul cur en user hes a b tton,on the neter .
or sinply pr%’?i’ggnq a‘ﬁ)e%“gﬁh%lg‘& g)lierto lzf”egsetnz%rp‘%)é%r%“f’ ?Sﬁé‘“%‘B?& ngs of a
nmeter abl e t maprreifisteieheareliofivnad thieé bkl inlike deGidgnayodish tereathligied aA  Of
certain actu tors is . well within the level of skjll in the art. In certain

enbodi ment s, MPTEROMNENT HRREIreaRsR! e dhiessneq o1 Dedgierinp Ghedifate sm such
as a_conpr esginebntfbibhNBe TREABHINS 9 cofseh@x Jidske'rl(esg@ccfwam@a%emly%ele}béme&’atent
No. 6,099,484, the disclosure” of ich is herein incorporated by

ref erence). IPHRENEFONVSHIERYSOUIGE oah P @TUERY OFCUTTIIONEE FRFY asHEsppraiivs migemay  be
enpl oyed andqap; @i, &?&%bln@nﬁﬂﬁoé’d&e [0054) As shown, |ancing el ement 23
with disposabl'e |ancet 21 I's opérati ve?y posi tioned adj acent aperture 8
such t h#038} sposablisecond mezmef tiessigyekprodusingcsy temandyi begn epasiethgn anay from
the skin S, whay i‘eEYher%ﬂOeraSﬁ Hﬁ%n'e%gn%&ém%ﬁ@}& [p%ﬂﬁcﬁtmz%% de le%@k?d%&q to a
second position’through aperture e con nd I se

skin. In thi ‘sklepm’scnccwlfh)’dregﬂnmdrommthtraﬁmlangmeﬂ(élﬁemcta@SPmddctttham di sposabl e
| ancet 21 ar - r ever

w i be appar Sarip By IAF CeaBlondl o Bl uBp S BE etk S BREEI Frchios BB T T e
positioned ipresemy. Bpprapnd atzgmans gentrally @peroeiiat] weere suimplerpeoxalags [ 0055)
Housing 4 ingl one sour al so i ncl udes
condensi ng Ieniéggiogsgmgbsﬁ@%mf( ldfl S(5)’(:(u5| :}SOY P 5] )tud?srgbr% mblﬁfnﬂg' lrf%d\cﬁge 6 to the
area of aper pcuro:ad&c ahd gpﬁthstmunalegﬂlfavpfgqqmmcmnw :g:lthpmtd)the fike. a3eea@.gafY.t he

skin that ha 34 LI FE- 087 di sposabl e

| ancet 12, t a?' sanF’t ‘ﬂﬂi%%g#’érmlc?a %)Sg?t(éggt(ﬁgggﬁg}g of skin enconpassed by
apert ur ¢o89] Li ghtTlmuﬂleﬁoﬂcﬁ)nﬁJoﬁmi qﬁr(ﬁjr.(pﬁfﬁxﬁis d. ghdubgiritas, @e badstiedt areeitijer, t he
matrix of a fest havi ng lLe. a |ed ereto and ch has reagents
for reacti ngII deeF?'EP %ﬁ%ﬁr@é’&m li’el’i%?“‘iaweepresﬁgcea‘\iﬁi&er?eﬁ%’ﬂéaéﬁbove The
sanme or di ffprbeme ahl;@di&at@myémtmyrbpm@meﬁta ptddgleimined watdimggknigeas 1S used
to project ht on .tester, eret |caI the sanme Light source is
oeh T 0By TR AR grejc e tosSibs reershbe e el of it ot Gecsr HhES

em tting di ogess dﬁ@brmre t@sﬂu %gm alss8Fbé SRbRIN. Tnegixsdlﬁsaub@eosmsmd@atoa | aser
diode, a filtere ototranS|stor and the |ike. Usually, the light

source 16 COWP&P%C?lmdoﬁamﬂﬁﬁél%‘iﬁ@”s@lﬂr@éﬁs fina) prgduct {hat BEdenees TEIPELE, or a
si ngl e di ode;fiaRaheematix€Thitlid Bg;a§'Wﬁ)etQ§t1 T‘g‘?éa%exﬁ'cﬁﬁ lrﬂ?ctatev’eﬁé/ﬁle%%ﬁs of Ii ght.
The light source 16 is usually capable of emttin ght at wavel engt hs
rangi ng fronglaersain agmmedy @)C%i%G@feﬂ(b@leg hlppchgd Géla?“?f’ﬂiv@?ﬁ EpaGeloBee 2t t o
about 940 nnaev[eggglé]coﬁgr exanple, for illum nating an area of skin that has
been incised for term ning whether a sufficient anmobunt of sanple is

pr esent J0MDht sdmdlceton@mgq@ndﬂhatqu)wscﬁlémtbe piegsint inyentipnvipciedediogt dneof about
400 nmto abgut m
where the he%gtlwéb%%p gg%nh%%og%%a%lbééaﬁ%r gﬂlgt)éérgégrpe P Hh or eeagggn%g for
i |lum nhF8A3d4a tester for analyte condéntration determninati on where t wo

di stinct wavel engths are enployed, the light source 16 is capabl e of
emtting light at about 635 nm and about 700 nm and in nmany enbodi nents the
| ight source is capable of emtting |light at about 660 nmand 940 nm and
in certain enbodinents the |ight source is capable of emtting |light at
about 525 nm 630 nmand 940 nm It will be apparent that the wavel engths
descri bed herein are for exenplary purposes only and are in no way intended
tolimt the scope of the invention as many ot her conbinations of

wavel engt hs are possible as well. Commercially available Iight sources that
produce wavel engt hs of Ilght descrl bed above are knovvn |n the art and
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i.e., intercepting reflected light, e.g., diffusely reflected |ight, the
-area of incised skin, for determ ning whether a sufficient anount of sanple
is present at the surface of the skin and for detecting light reflected,
‘i.e., intercepting reflected light from e.g., diffusely LFS 234 16 D ct.
No. LIFE-0S7 reflected light, a tester such as the matrix Qi &1E$ter, for
determ ning anal yte concentration in a sanple applied to the tester. The
sanme or different detector may detect |ight fromthe above-descri bed areas.
Housi ng 4 meamindssaromaté bidehody)biiifddpdnd bengitings, Swshi =8 Setidme iy ] Benz@ApRMAr e ( not
shown) for |§r1§tg@ng reflected light onto at |east one detectaqr_20. [0059]
The subj ect £ IV remponeRt sygemudnshe thase HeVFHPH G PRREE ReYBAHsYY i ci ent
amount or volisTe RbivaNib& boexBnBRMse dlsclob& i W § 3aRnPAp IREiGHd Nat has
had an incision made therein, where such determnation iI's based upon the
amount of r i858, nfyherage hereindyy refersmrdaott-amiaaantipyine ang shresothes general |y
a digital i r i rcul | gl l.nt circuit 24
i s under t hgcto g%ﬁt rngFL ag]far@“g%fa WAr \g{%gl{raglgcg?ig%%e{%é)q{u%%‘?%@!ng’uﬁ ?@g%tyéjpr ogr amred
t o execut e adl¢ohofortanenaticapsliphatit aldeliyidon Exemypjeniyrted-comportent systelms ererdi ne

whet her refl ec ight.indicates a sufficien t of.s , Or any
har dwar e or @ggﬁ%bg&%%&%}? }'ﬁrﬁ‘?ﬁf H%éfP?%l%fé"fef(m&c?ﬁ‘LPé%%L d functions.
]'cl'hialt is, sarminlethgrxmmm_ 'hbeﬁl&ﬁﬁcgﬂ thﬁm maﬂ&oﬁﬁideamapgﬂad!iehlgxfo-zaéecuti n]gl or .
ollowing a ofithmstored | peter, to determ pe, based. on reflecte
li ght det e LB bireehr- S GaC g JREHBS R rlae‘gﬁéc?eﬁ‘?%t&am}maﬁe FREf ski n
havi ng phySile@l%r?@ber&&méhl@onhfé%&ﬁﬁbdim?MBG‘HS@)ébﬁﬂﬁih_é‘d ®ith sapmiwal of sanple
is present to gtgr orm an accurate analyte concentratjon determnation test.

Sanpl e anourftePBdRlERukRRic AR pEERAIYR (A% In gertain erabadiaerdt tisutye SFURE si gnal
conver si on elBTeRB-ANSHs perea@al 0og/ digital converter 22 which converts an
anal og signal fromat |east one detector 20 to a digital signal.

Accor di R8f1),  sanpn etathrismbadimenisi signal praduringystons that praducsiadlugfeseeat r yi ng

out all {he MERYNRSRRER Yerk QuslEhEL HuBRsMNELREG L) oFh flloiicahl det ect ed

froman area of skin indicates a s I Cl ent anoun sanpl e present in
that area. [@okdpund) gy dicinployed sudhers oo desspbadsnflciyodhe Laitsth Xoswle whet her a
" sufficient ) 3 AN, ac apal yte
concent 1 at | ok oFcy TaMRsEl S0LIA30 bl BRI aRiOAR BEELALARNE X reans
for det er m nassay fohlydeegeo @natoriat ianhthe fPemmidaseal Artadytical Bibahemizatry|(£9825 1 09%her e
such sanpl e i’@_ﬁgnt acted with a tester for anal yte concentration
determ nation.” That is, if a sufficient anount of sanple is determned to
be present on the surface of the skin, the sanple is contacted with a
tester for anal yt§u Cc?r'?%ﬁeg‘}ernfati on determnation, as will be described in
greater detail b s ans is generally a digital integrated circuit
26, whep@4zjuch a Matgktlalis usnblpgatatied te b sppott eRfnensl Airfthpport lemegrimuly LFS- 234

17 Dkt . . LI FE-087 .0f . a softwar.e. progra nd thus i i t.abl

pr ogr anmed N?%e ngé’&ﬁ?réaz gla; lsc?flﬁﬁf%yl\gflglsgo ggmfsfrﬁfc MRS a‘?tg&%ﬁeg g%“%‘f Sulxlf % %r any
har dwar e or meiki whklat anddeibeadingor Killdhg. iMheirixae niayrbgageabiad reemppdreeerhemct i ons.
That is, ana %/te concentratiqn determ nation paeans ?‘6 i S cagagl ﬁ?cﬁf
executing or % B PR R RFGEPIP i S GIERE FHePHe Cife CEF GO B LR R he

gnal yte concesmg a'ixtddﬁébé\id_’ll 3ahﬁhy@i @iuafgijnceats; sxga@afm hRmbérI2aik yiage el r a]E ion
eterm nation an is sho n figure S a separate c one rom
sanpl e eval u%ggﬁpﬁ%‘ﬁﬁ%”szﬁ?ﬂb t’etilﬂerl‘?é)r PaivRB B%P%%V’?“ﬁ%%ﬁ?gygﬁfs' Bhe

det er mi ni ng h&hH Behe duspetdighaan2 HPRYINS dicftes BNBIrRsondPloasERhgtRbf fhbe sur face
of the skin and neans for determ ning the concentration of an anal yte rnay
be the sane ¥®ffegrated circuit.) Accordingly, digital integr ated circuit
26 1s Cfmbi e of LaidsHinrd aBtMe, Sibport BEMEAANS;s NRGHP SR Yulk® il Hiteieranal yt e
concentration in a physiological sanple. (0061] The subject neters also

i ncl ude pr ogbcusednith @ainsertadertaametas Aswhths Bunpess clsaeat @ aid s efiereghat ed
circuit, that stores data and the operating program of one or nore of the
digital integrated circuits of the nmeter. The subject neters al so include
reporti h§S@34i ce 6, as descri bed abovél! for conmmunicating results of sanple
size sufficiency, analyte concentration, error nessages, etc., to the user.
[ 0062] As nentioned above, if a sufficient anmount of sanple is determ ned
to be present on the surface of an area of skin, the sanple is contacted
with a tester so that the concentration of an analyte in the sanple nmay be
determ ned. Accordingly, a tester, such as the type of tester described
above or any appropriate tester such as the type of tester described bel ow,
is placed in contact with the sufficient anount of sanple. A tester may be
manual |y placed in contact with the sanple or automatically noved into
contact with sanple. Accordingly, the subject nmeters usually include neans

. o, o M



[.0063] Figure 3 shows an exenpl ary enbodi ment of tester cartridge or casing
29 having a plurality of testers 90 held therein, where tester 90a is
positioned to be grasped so that it may be noved into an appropriate
position. [0064] In the particular enbodi nrent shown in Figure 3, the
testers are configured to be easily grasped fromcartridge DRO.NoFLIGEPE 4
shows an enl arged view of an exenplary enbodi nent of tester 90 suitable for
use with the subject invention. As shown, tester 90 includes matrix 99

havi ng nenber&suok ayasetyvéFhapescoid sizegy Whyrs tlzmaxgeicize shdwrapasreaidtFQl inP4art 18

Dkt. No. LIFE;Q87 [ I 0 nent), where matrix 99 is attached to
support 92. EK%%odret%}cggﬁth?sh%d]pt\ﬁ\%{r’éE ryEBfezg'sed ends 92a and 92b, where in many
enbodi ng6844¢nds 9BeushipkubiPbhielbey eargplaspilogedinl rest Yith higrmwémbedy ofahdiggnal

conveni ent rre%gls to enabl e gcfs% gr as%i ng. | n_many enbodi nents, support 92

i ncl udes a WPFRIGP®FYSPLIOIAFUSH R SePRapIoProfyet thaf WEreshAY ™ Ehgiel™ posi ti oned
over matrix ffbpbRicRMABR ihitiGEmdugt prédetith RRt@mpRRHE XmBShtdRchnide aabl e | i ght
to be detected frommatrix 99, through such a wi ndow or transparent area.
In such a mafteducedde maprixold ofgle tee siiPaRY Y20y BYt 2neiplsiapesdToans-0 sashoue and
the matrix mayohe The@afple May LR 1RARQF!S Rafhxd8 RingLRE cSREALK priibQgh the

w ndow or transparent area. Such testers al so can be advantageously stacked
f or cont ai nnMbereithe sempde may bigiejeoted clloverdto vaisk,oh bowthervis igigedacegl. Thpid shown

stacked in c i i LQure @, i J i : ity of
testers 90 arg’([ia%{riﬂetg glgentg%a%g{nﬁ?%&’é%i‘t@ Irgfl@?ééd%gw;oﬁ}dtﬂ% ggl?%?’%éjggn? g%:t[)eg{é itioned to
be accessi bl é‘{esdetlehgﬂned indmelgteldgo ge asperd ofiaxcklyreinette mmmmtm &S{rpl e. Such
fo Tim 1 ¢ nordhals, 2R Raet: £ 300 bk g e e DAl e
cartridges 06,4¢89n83i5¥2693 0@ S151F 0551816, 12055,6650420Y,6D@. 86 &V 5042 t he present

ront 1 oned absods P eoaan S e P e GPbREIS A R 0 v nea 1o

be present i Bisclosuiést dfertedh ar@R@ iR incodraeddy, refebcs fh a@eicripBbresShd@pvel Sso
i nclude a tester. rcrioverr_ent el enent, 27. A tester may be noved in any
conveni ent nfiEPed IGHUPR defestionandSlating S&P8odi nent s are provi ded by way of

exanpl e [gpad] ar e | BxddepINRSf shdhl RNkt Orehdeni festbrd SuiGGRIEr & Wilhahé Sbgiet i on. I n
all such enbodi nents, a’;\ %ester i.s. . mpved in_contact 'ﬁ}h sancgl e %i &

sanpl e i s notPVARRABdN¢Be: Brfarrchot fipted tas thops deserifgd ‘%‘aﬁp BeptNG§o:0¢ %435 i n t he
transfer progggso4ns 753 4506 HAIB5Whi HiséBRYesRT Whichakd he&dQY ife8Soraluasy
contacted with the sarrp1 e, the absorbent matrix of the tester absorbs
essential | y Ef¢re® t he sanple fromthe site. In such a manner, a smaller
anount of sanple present at the surface of skin is required for an accurate
anal yte concentraii Q0 asuremen]shan in prior art devices. [0066J An
exenpl ary embodi nBRT SR YU G EIRRE bnt suitable for use in the
pr esent [#036ENt | ONAS Sesshibadrabbve, Hegubjes intAntidn indlbdes nealyteebrreenitioh7 i S

associ ated wi,th a. wall Wof housing 4 such that ca r 42 js slideably
engaged wi t h9GFEBUAICRGCHFSyhT-1 OP\%/I\?al rrqﬁﬂﬁeérﬁlﬂtzaufo a&%%&?&i@ﬂ”ﬂﬁh one si de
of sli deagl ecéﬁﬁVﬁ{?ﬁh ommh ryctie4iﬁ afcp}ﬁyfiblﬁgiéﬁisambleraﬁplte‘dﬂb eltes@r,as¢h agharypre 46 i S
associ ated w the other side of slideable LFS-234 19 | Dkt. No. LIFE-087
novenent rrerrBftetFStﬁr’odeB‘if‘bﬁgﬁb%’S.or jke l’é‘ﬁ'd“\’vvgﬁamé? pitasmbiEchiRyisre s ety ére 43

sl i deably noygsbRrlodagedhing WhelhBr IRuAYCiEHTRASIATRN P sGhesBR At DR ntigéoove or
the like. In use, tester novenent elenent 43 js actuated eliher manual |y or

aut omat i cal | §ite §-&ratdhesypies ek vehors nanesion Bivdiget Maee: SuR5IoEmi28 det ect ed.
Typicall'y, tgghfke MRNETERREerta 8RR erfithation. TR Y@Er WOHIOTRE hbflt Meteds Way of a
nmoi or or the like, but may al so be noved manually such as by the action of
a user sl i de8gserningibe seffigienan afGpmple sizp beforsrany sarBRle &y qoptactsd Mi@dedi™: housi ng
4 which is Oﬁl%fe@%'cgr%l:%ix%ﬁéﬁ&k ?Jr%ge &l%&iﬁﬁﬁc@g wHé}UE@%Tcieﬁ! SRRt oﬁs%mpi'éh_e
steps of novenent of su a tester are shown in Figures 7A-7F for noving
tester 90a fisgmesestr Irmayentdiniants of Warubjest devicesn therdgrice s capdbie o biyagingg
physi ol ogi.cal sanple PS thereon. In ”12 followi ng figures, grasping arm 46
is not SHov 4physi cally associated with tester 90a for the sake of show ng
an unobstructed view of the novenent of tester 90a. It will be apparent
that grasping arm46 is associated with tester 90a, for exanple by holes 9
in tester 90a in order to nove tester 90a to a site having physiol ogi cal
sanpl e.




[0067] As shown in Figure 7A, cam nenber 42 is positioned in a first
position at the top of groove 40 and grasping arm 46 is operatively engaged
with tester 90a which is in cartridge 29, but which is accessible to
graspi ng arm 46. Cam nenber 42 slideably noves al ong groove 40 as slideable
novenent menber 43 noves along bar 41. As slideabl e novenmentp REPEE-0643
noves al ong bar 41 and cam nenber 42 slideably noves al ong groove 40,
grasping arm46 is caused to nove tester 90a in a direction towards

physi ol ogi cala tes¢rhe cBfiactasthahOMffidieht EnGtRS sabiplé AtRYIAR of he MOQEE
ultimately tester 90a is placed in contact with physiol ogi cal sarrpl e PS

when sl i deabltierehyedimapatingghagised fogmeve of traasderibe 9wid todke Bie ofthedesidit i al Iy t he
opposite end ch}hﬁ’fenﬂx%ei fe%ﬂstﬁ'% ﬁx&il’:a%ft lo@Qéf stah'%ﬂ: 18 Wehrahbat el%&r{ i x 11 is

posi tioned over physi ol ogi cal 5 sorb substantially all of the
. physi ol d§047dl samplgre @@S‘ﬁlamrsmqﬁrwa@lewsﬁwt@m@ﬁ fubjehtodedticeest er 90a i n

com act . 0P 205l AR 008l DR VBN My i S 1O

concent r at i ORxteEyr theredfeﬁoecmmmdcamng hxﬁ"omhaoﬁ esthetiser suthiag sesuls dfisemplesi ti on,

as shown in Figure THODS Al so provi ubj ect
i nvention ar é“‘%ﬁ?tl%geémf”ggmgog Cﬁ PP AEDH ‘??é%%ﬁor@?g F\mgﬁélmye in a
physi ol ogi cakakgaahbe raﬂp&dpsadna sofecob® $dres. UMangit idf=Sviddd didPlay sudhGk a 1ihiad

s. are provided_that enable the determ nation

LI FE- 087 f | |
St ahother o cbist fiph (L b s 1dst CLE O S B ey BFeSeRipht { he

surface of a'ﬁnhféﬁlaﬁé‘l@leadigﬁﬁl of thé Kik&) HoasiRes falkb 'Ehﬁdbeﬁﬁl%'Syﬁo&nG%Ctﬁfbhg}%' on
determ nati on assay and if such a suffrcient amount of sanple i s present,

a tester is @@Htoééltdééhe\?ﬁotf ke RTRWdR ahencaing fiomt e IHYinE dnhthe sKiener Mfthedivugingl yze
in the sanpl gl xadfleqs Bhddfh Iaﬁgp@%otﬁﬁle%ﬁ&ahroﬁ fnlld‘kgran%c?spo Lﬁaﬁ Geh BICE an
area of skin to provide physiological sanple at the surface of the skin for
testing. Any skipppédfrisamplegplestion ansialse fanljghteo Daahtbwghvm@%sélgtg}ﬁpﬂcaim y a

finger, fore ct device,
as descri bed%gcglg\?tg%ﬁgg{o Eplesaﬁlkfég)os a(&ngsefegnnegéfﬁgatq% ﬁ%pé}l OS%%?{%% used to

| ance the skidjagpt apruet §,a0d iswaldy isgowligneis a2B1g o ﬁerhé;by)osjh@mldamung af ancet
‘21 towards th : £t 8 of
nousi ng. 4t o B U Ber sPARRL e LB RS TR BB S Tty
enbodi nent s, Hmsupg é aisg h@apeslebbrtcovemé tknpegewhlchthemhemrmf ihsumh§4 tney by
promoting t h%c ﬁd%ﬁgﬁe%e{, Eoerreﬁgr}cl le Fol n%r@r th ve(?es?e rm‘ or a d1 ed to the
area of skin“Surrou i ng e ar %eres? Yo W phy ogl cal
fluid is desianeel theeinhkwilbbd smperenrthafdﬂmr atc@Eaheugs mAybs umbloyech&s vdlea of

o cat or anputt 07 SABFE Iy CBERIRA 480 1M P CPRELEHRCT Rfwoul 8 be

provi ded vvi t laautenieh'emwpxpl Foe @kdniple, hndl 6 ey Healididablypaovetpiiggeddf affiked tar ea of

i nterest. (ll;lor di nzgf}r; sanpl e pronoting elenment 10, as nentioned above, may
be used to pr'8 fhpl e at the site. [0071] Once physiological fluid is
present [a848] he suThasepebf idueingKiwill ntdessafiBiabeddpending unina&te@domdtbrsj i ght.
For exanpl e, hes e illumnated with |i bout 400 nmto
Fbout 1000 nHBOSaY RS ORBHECE B FHAOTHBR R SCUPY AN Si78 oA O SRS U1 v mbout

525 nm  howevyieievdttaid tHemehte of $iSh Rk@rsRP& Stddt@ed thehbtef Jovdxhimplaen appar ent
to one of skill .in the art. An inportant feature of the subject nethods is

that the siz&3deeios casingarahy 1&%@%@%%%8% 1978aRed e perasHY aleﬁrcqn?fgmbﬂx 'ci ent

before the samplegrondmi@ny,acldad a\hdriy h@n& $dues 2 sHARGuBR: 4 REViRPHGBanAflar
reflected Iight fromthe 'sanple. In this manner, a tester is not wasted due

to insuffici SrrPg: B odsrshapesspPaseblemn el Bor cromriahonsent mange 9L 2 jaughs i s

reflected fregﬁd%%alsamac% &, b }éﬁlfs?xglﬁ ef. Bhﬁbmtﬁ;xy%e&ﬁnmqa lihght is
detected and felated to the anou ysi 0l ogi cal sanple present For

shape of housing 4 may be more comp]ex such as a substannally irregular shape or the
like.
LFS-234 13



exanpl e, skin reflects light at 525 nm while henogl obin present in a bl ood
sanpl e LFS-234 21 Dkt. No. LIFE-087 absorbs light at 525 nm Accordingly,
if a sufficient anount of sanple is present, a significant anount of |ight
wi || be absorbed by the henoglobin and mnimal or very little light will be
reflected. Therefore, if the reflectance at 525 nmis sufficiently |ow or
bel ow a predeterm ned value or the like or is sufficiently xeduced from an
initial neasurenment reflectance value, for exanple taken atPkaMNpilfE-08Fi or

when sanple is present, i.e., a measurenent of light reflected from skin
wi t hout g]ﬂlﬁgod present, it is deteirnined that a sufficient anount of sanple
is presf¢dl [007%@’%5?2%%{ QSIS 4 PREY NG HPIRCRENDH P aMaTighertfatters sush @ deused to

i mage the refbesi®dzel indRbapRRE MheResfed BBk Abod BEewHEIRY RSB esteldMRIAMOUNE
of sanple defermned to be sufficient wiil vary depending on a variety of

factors suchorscampmodas) iy heusirs 4, apdihe dike. Ushally, beuséng 4 issieed Mihgiesslylagd an
anount of samfgrtg;b(nginsyﬁ%pggm%fa {j%‘gﬁal’qﬁpg’ﬂm%ng fromabout 0.5 ul to

about 10 ~l I's determned t e sufficl or obtai ning accurate anal yte
nmeasur ef®fbls. [ 00Fesinpdconydbengdnpfacivired from s velédte phHinaedals, ivatereasuch nsuf f i ci ent

anount of sanple ., s.presen t.the surf.gce of the skin, analyte .

concentr at i oﬁgtlersmlﬁgflP'ﬂ)cgrsF%sﬁar@?i“W{eH%‘feﬁ’éﬂbﬁég’barlpfte SRS EHTtgY Qe’s‘&%ﬁ?@.‘m’l n such a
case, a usere.gRyilbidtetRtantislyineMEdevitdBé o nal of S Plte(sdhell RRrght e, e.g., by
m | ki ng the present .incisiqn_or otherw se stimul ating the site. If it is
det ermi ned tRERTeSSMEHYS PUERHE thalpinke wed Bdhpmanyiactye gL g subisct bABINGr f ace of

the skin, eiBRBe,boi b abd Imik t&,fpogm}i& R0l S8 s olasiraN8&BeBYIeNd ded af ter
an initial determnation of insufficiency as nentioned above, an anal yte
tester is corflareRydent: RAlystdens palysbiree: PAlywiivnatls fod bisprsdhereot; metaks sidhace of

the skin. AcgagghBglsker, SRmiARPIIENbyS BN Pefinmi NQicRARIRALHA WENDAON 1S
that the sanple is not noved to the site of the tester, rather the tester

is nmoved to whkriglptaed gt lihe sanple. In this way, sanple is not lost in the
transf e@o@kscessil?ién% 3%@5@4 &hérf?at}cpﬁig?ag&?of%feviée S an ko eEi&’i@zﬁhrgEe needl e or

the lik such, “a m ni mal anoun sanple 1s required at t surface of
t he skin f orintecml cemponanta bfkasingdcanshoani brusuetas pistanedon anvres ef skindd anount

may be as Ii 0 ! i V, Clf ] I a
Tester o brobader hetRol nfidd it oRSppE e IBtaR R Kot BEL bl dus D . e
di rectly ontmettiaed dsivers opticnhighysitlogicdisemplf peomiatmp sfeerent Wtbatas t he |i ke.

[ 0075] In usi ngﬁa gyob' ect device noved .i ntp an

t tester.is usuall .
operative pOCSOIn oRCrerative etaénqtuﬁteofjs}}g%qyémﬁgfcﬁ%afn@getaéFkyea E{?eor’rélﬁlfl LP%enent 27.

For exanpl e, inéisedi8smple petinaingekment 10 ieasikilpomfigesties 3 ring oad partia ripgur al i ty
O el oot T, 3 SRS S S 5B sk RIALLERR2° O
No. LI FE- 087tofpréwde fresinero HRaupasidng araghembepovidinggeulidatiaho bhat tester
OO S acesal Lt Skl T YEIE LSRN 20 I A ST IR Lol o
where once t gei ffar@Qadjacent @EDMRErdd B¢hs (g L dni BlGEMIGe sabipe FrENbLALSIEI0,
post {1 oned_bEN 10 o2t 908 ML Move Ll 0. BEslLLon 005 flagped and
it into contggbratd the bRE tdBBIREIIG Ry sisRERAIGIuId. PERsTE Sidly 88 agified by the
user, for example the user may push down on the device when contacted with skin or
may be actuated automatically.
[0052] Housing 2 also includes lancing element 23 configured to hold a disposable
lancet 21 for making an incision in an area of skin to provide physiological sample for
testing, where disposable lancets are known in the art and will not be described further
herein. As such, disposable lance 21 is capable of being actuated, either manually for
example by depressing a button on housing 4 or automatically for example once the
LFS-234 14



[0076] Once a tester is contacted with the sanple, the sanple is allowed to
react wth the nenbers of the signal producing systemto produce a

detect abl e product that is present in an anmount proportional to the initial
anount of analyte present in the sanple. The anount of detectabl e product,
i.e., signal produced by the signal producing system is thg TQOEE@E %ned
and related to the anount of analyte in the initial sanple. In usin

subj ect device, neans for determ ning the concentration of an anal yte in
the sanple 26,88t £5d8tasd AbahiiBy CRECRHL AN P Nin 36 SeR akdched ehev& Where
the results of the analyte concentration determ nation are comunicated to
a user by repent ¥hgtsestingpesitgn avay oo Win @ mwgrongd dispilaced pesitiqprtbrovgici ng t he
subj ect neth V. bj acc r di ng
o tho supj caroina SR BXoRRyilEe SiphAgle s si B WifuRe B2HURT BRERE i T
may al so | nchmdglmﬁhmxnrtt»pmvtcle$tugmaogxcn§uz&h;blyframphurnaised Sitedbr tteﬂﬁagers

retaineq in,a cartrid r.the like, such as the t of tester described

above. %@Lubj ecf“’%‘i‘?‘é‘gﬁa&?ﬂ‘f“&ﬁ FIFrapnt 2 g &S lBpgst B?]g%ér}é the bl e | ancet s.

In addition, dtsF@sasubarﬁgttz1kihh$xe@yoshtmlfb&d@m%g%aumkt Epldétineit ifehaisgndar d,

e.g., a control sol Uil on that_ has a known anallyte concentration such as a
F

known gl ucosé3REidisRiringidsnosatigdaneet2d tonards tie eHerLangethglder 339detamet i ons for
using the apﬁﬁﬁé’staldl% 14kt ﬂ%ﬁ%%f‘hlﬁﬁbk%aws%§§9§§1c§&g/sﬂp f3QR§ BRLLaLLGN of an
anal yte in a physiol ogical sanple lied to a tester. The instructions may
be printed otaadispasable danect 2§mtws%>srep@p@4e oreiqstablafoereplagemennyitsgalw t he

i nstructions e gg%

| abel i ng of %a c%ﬁt a:a 2@?‘%# bﬂ%ﬂg%vglhgﬁlnggnn%qgﬁgﬁ?s t ergg%hto?iﬂ.ogl.lg%t

associ at ed \Ah@lblext%e JrneRtadisplageoent sneohanasok 280 ay) use ey canvem eriiereckarirodfonent s,
the instruct : I [ resent on
a suitable cgﬁg’é‘f‘lgé Qg%agquérd oggng%g%guggh%c}?&%%%%g@ﬁ“ an lﬁt etaét etc.
LFS-234 23 L#ioet displacenichiedh8nisti Q0 8iay bt aatlsatm/amtemmalﬂmnmimal@bwe

description and g cu s Agely ]iuat tche ove d sct:hrl ql) | Q(\)/ugtlcon rovi des a
sinple, qui ck*“&Hd° nPBRE URE IR FEF 8’?’?1"113 WHETHE? BT ¥PEht*anount
of sanple i SpmeseMttofnmn thevakiyt @ stroplg presseatlicancietakainsntinatstGhe. aﬁn;d”oxtuhe

determ ne anal yte caoncentration i S I et em-i ned t res i a
Suf 1 Ci ont - aRBthiTes STAE a0 GBo e aae iRy St Pb Rt D i abLrRintion

advant ages, i:dmlimdimmrs tsLWelll‘wﬂthlh theilévetoftsRill ih miecgt. ahicammémls@iméraﬂ;, test| ng
conmponent s igPa | e, hand- hel d, devi ce, easg of usg, det erm nati an of
whet her a suPPfe ésﬁ CEIRER, AeclIsaLAb 12 PRING MSCRIST, 3 28 2 CORPSE T P e
sample with ane&mtsaforandmaec(@wfai Exadpal VEEPLONBRNE, 09,481 1deliRlogheat i on usi ng
m ni mal sanpl e, anount s. such, the sub{_}ect i nventi.on rlgrﬁ%gﬁents a

significant @8istrs %?‘Pé‘??ofﬂ?ract%byarteferenfﬁo oY SVERS e Sikgle FRIFAEY shown

and descrlbeﬁlletlﬁmhﬁnhdywmpldy%damw@nﬁﬂommbseim nost practical, and
preferred enbodi nents. i S recogni.zed, however, that departures may be

nmade t h&¥8#k om Wi efw“a&a @news ﬁ%ewefltr?é vt ispogable Recef Al isHPPGHY eIy PRFitioRs

obvi ous nodi {djsRht %ﬁé&uwd duclP@EtdisfofabMMBncek 21 1s§dsitinddne a &kd: pbfdGdh &wRgdi Ng
this dlsclosure 080] The specific devices and nethaods dlsclosed are

consi der ed t@o%‘éh? fklneétwlatftrﬁwpaﬁac%tonrdégt)%abkstlw&t 21np displrecdte asecopthat  cone

within the MdAGhA0eh gﬁé?ﬂﬁ‘e Plo BRI YRL& NS 208 idche ot k6. as@d RAREAPt S, such
as those tha vvould readily occur to one skilled in the relevant art, are

i ntended to webedimeridiencing @lnmﬁnt@ﬁ@n@av@pélsmsablﬁéanaﬁaéﬁerewsewa?% an ppge 234 24

relative to aperture 8, however it will be apparent that lancing element 23 and disposable
lancet 21 may be positioned in any appropriate orientation relative to aperture 8.
[0055] Housing 4 includes at least one light source 16 and typically also includes
condensing lens 17 capable of focusing light from light source 16 to the area of aperture
8. Light source 16 projects light onto the area of the skin that has been incised by
LFS-234 15



Dkt No LIFE-087 WHAT IS CLAIMED | S: A device for determ ning the
concentration of ail analyte in a physiol ogical sanple, said device
conprising: (a) a housing having an aperture; (b) a | ancing el enent having
a |l ancet held therein disposed within said housing; (c) means for
activating said |ancing elenent to displace said | ancet thrgugl, sat.ck;
aperture to provide an incision in an area of skin to provide physi ol ogical
sanple at the surface of said incised area of skin; and (d) neans for

det erm ni ng whgdask lsﬁlC@lUlf2f uﬁti@ntpmaémy déht@f]tostﬁé QeMﬁmQh%ﬁ%@ied%?”p' eis
present at the surface of said inCised area of skin for analyte

concent r at i oAPSVER &rlyigliisauresd o also prajigets Halitionte leees ek npemeptax of amesier. f ur t her
conpri si ng ai’l&\hl‘??éﬁﬂf@@%}pﬁl@éP‘l%fetds}ng r\ﬁﬁ]chvﬂag péa@exﬁ?fo‘rj réﬁ%@ Wi %emﬁ) aqg"l\g £ ®
m 2, fru-ther el erment

according to conprising a“tester enmen
confi gured t o thovangaiad daicribehabbvca Abe sasdt erdiffererg dightaotrewirtaly psaeat lightf f i ci ent

aount, of Sl g bR SR ARSI B o R G0 o

confi gured t sourdecis essle t he annunt of Sald phyS|oIog|caI sanpl e at said
surface of said |nC|s$d area of skin. V|ce accordln% toclains 1 to
1

4, furt HQfAs6 L onpr i éF“r?é H%lé(nlégh[t &urcd:ellﬁéyw udes a light emitting diode (LED) or

any other convenient light source such as a lascr dlode, a filtered lamp, a phototransistor,
and the like. Usually, the light source 16 contains two or more LED sources, e.g., three
LED sources, or a single diode capable of emitting two or more distinct wavelengths of
light. The light source 16 is usually capable of emitting light at wavelengths ranging
from about 400 nm to about 1000 nm, usually from about 500 nm to about 940 nm.

[0057] For example, for illuminating an area of skin that has been incised for
determining whether a sufficient amount of sample is present, light source 16 typically
projects light at a wavelength of about 400 nm to about 1000 nm, more usually at about
480 nm to about 600 nm, where the hemoglobin with the blood sample absorbs light. For
example, for illuminating a tester for analyte concentration determination where two
distinct wavelengths are employed, the light source 16 is capable of emitting light at
about 635 nm and about 700 nm and in many embodiments the light source is capable of
emitting light at about 660 nm and 940 nm, and in certain embodiments the light source
is capable of emitting light at about 525 nm, 630 nm and 940 nm. It will be apparent that
the wavelengths described herein are for exemplary purposes only and are in no way
intended to limit the scope of the invention as many other combinations of wavelengths
are possible as well. Commercially available light sources that produce wavelengths of
light described above are known in the art and include, but is not limited to, an LYS
A676 light source capable of emitting light of 635 nm and 700 nm available from
ASRAM Opto Semiconductor, Inc.

[0058] Housing 4 also includes at least one detector 20 for detecting light reflected from,
i.e., intercepting reflected light, e.g., diffusely reflected light, the area of incised skin, for
determining whether a sufficient amount of sample is present at the surface of the skin
and for detecting light reflected, i.e., intercepting reflected light from, e.g., diffusely
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the concentration of an analyte in said physiological sanple. A nethod for
determ ning the concentration of an analyte in a physiological sanple, said
met hod conprising: LFS-234 25 Dict. No LIF);-087 (a) |ancing an area of
skin to provide an incision in said area of skin, whereby physi ol ogi cal
sanple is provided at the surface of said area of skin; (b)DkiNb.urhEnsti ng
sai d physi ol ogi cal sanple present at said surface of slap; (c) detecting
light reflected fromsaid physiol ogical sanple present at said surface of
skin; and _ reflgctbd lapht, artmemlsm asttetrharix sha @stph yaideteaginogl anslarepl e I s present

at sald surface of .said s mpunt ff|C|e for
concent r at i SHPHRFAYR ‘HQF?IBRIBB@QI@% kY ‘SﬁeS?& e&é‘f‘%B‘E @t(eﬁﬁgtfqeée&foé aydgiRt. 7.

The met hod agg@@fr@lhnme doevEHacibdd, arw@emismgasah@ AR} eddecepivhdl $88giggPl OYi ng a
devi ce accor to Clains 1 to . A kit for containing at |east one test

strip and di%PHens) HFnAPETHg(net @h@w) &y igeing refletechiight gnto gl lepst opo@giciasi ng:
(a) at IeasQOone device according to claims 1 to 5; and (b) a substrate

conpr|5|ng instructions for using said at | east one device.
[0059] The subject meters also include means for determining whether a sufficient

amount or volume of sample is present at the surface of the skin that has had an incision
made therein, where such determination is based upon the amount of reflected light
detected from each area. This means is generally a digital integrated circuit 24, where
such a digital integrated circuit 24 is under the control of a software program and thus is
suitably programmed to execute all of the steps or functions required of it to determine
whether reflected light indicates a sufficient amount of sample, or any hardware or
software combination that will perform such required functions. That is, sample amount
determination means 24 is capable of executing or following an algorithm stored in the
meter to determine, based on reflected light detected from an area of skin and more
specifically an area of skin having physiological sample thereon, whether a sufficient
amount of sample is present to perform an accurate analyte concentration determination
test. Sample amount determination means 24 usually reads the output of a signal
conversion element such as analog/digital converter 22 which converts an analog signal
from at least one detector 20 to a digital signal. Accordingly, sample amount
determination means 24 is capable of carrying out all the steps necessary to determine
whether reflected light detected from an area of skin indicates a sufficient amount of
sample present in that area.

[0060] In addition to the above means for determining whether a sufficient amount of
sample is present for perform an accurate analyte concentration determination analysis,
the subject meters also include means for determining the concentration of an analyte in
the sample 26, where such sample is contacted with a tester for analyte concentration
determination. That is, if a sufficient amount of sample is determined to be present on the
surface of the skin, the sample is contacted with a tester for analyte concentration
determination, as will be described in greater detail below. This means is generally a
digital integrated circuit 26, where such a digital integrated circuit 26 is under the control
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9. The kit according to claim8, further conprising at |eant one tester.
10. The kit according to claims 8 or 9, further conprising at |east one of:
(a) disposable lancet; and (b) a control solution LFS-234 26

. AH?. A@ A@ A hf . ALS. A@A A A(T.AFLA LA . A A Ahr. Ay. Ay;

CAr Ayr. A Ay. AfL Ayr. A% A{l . Al V_V5LE LIFE-087
CNZApVQqs{qugb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c<a c<alcalcalc
a] ca] ca] cal caV]ca]ca]ca]ca]calcalcalcalcaUcal.Y'rlylI$$l$ 3 :""""((&8(.*0
111
2b4466 @B~ ytoleaSOftwmprj)grmT1 thuca g%fygc§r1nn é%egg %alégfg§ ca]ca]caLﬂc
a] ca] ca] cal P@w]%a@}meq elaj, @aymmaapcmfmte@wwgm that wil bpat fiRmDRIoWDDHS Hy

a) cha) ca) cal Ry By an A s SRR AR R RGO R R bR el cal €

Wzz2]] _R° A@ddﬂﬁ@fofr fd’lbhxl’hg’/éﬂdlgdritlhk BloFgdrin the meter to determine analyte .

g_{ \égi gg} \é\]a} g 6ﬂ % n&rg F@dﬁ‘&%?l\é]&iég a?agl%igcg ](gxfafz]ﬂ}(;t%]cgx?'c]ex(l:tzria]tE)g]dgt%!‘xgx%;t?o%]rr(l:eaa]ns? 2a craje
opor rr rRssst vy gidvin iﬁ}f}glﬁrefﬂ—as{a] s‘é%}rgt@]c&i])&&ﬁ] gah sahmatealesihialcal sakeal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal!y'z)7H KE
\j }. 0} Wb} xsni Grizmembegdines]saagaas %éf‘é’a’fflé’@]%d‘él]e@aﬂ ceifidtn apenptedFenlle ] cal cal ¢
2] cal cal cal cqhegh eatsabemlcalaaicalonlanl sanonehL iU M ol ool cal
a]J ca] ca] ca] cal ca] ca] cal c”aJca] ca ca ca] caJca] ca] caJ ca] ca] ca] ca] ca]

ca] ca] ca] ca] caplyte 0DAR GesBC lplegmﬁd@b}:\)‘i}] axe@maglm,aqlm} me]gcaqrd:aicoa]zéfs;a]s ggvhc
g} ;(al %m Cadaﬁ%%l ﬁ&a@%,&glo% %19 9@}& 8&% % %rggl] Cﬁ%@ ccoﬂ}é}ﬂ%aﬁa §§1 o ca]lc

a] ca] ca] ca] calwapbiabcampéd ca] ca] ca] ca] ca] ca! ?&71 kb) 4T#a| wrnhc”~Y]]]] ca]calc

2 eal cal pakgial 2l calal ealealealoglhal sabLerl e adhsks 3k salstherhoe] o2l cal

@O0%& () - sY1QHgta] nte¢gritdDemeu(t) th @@ OO® !t Ind tDYdPefating piogram &F dfe Sbmore of the
ég;{%%(&.) ( ;’ Fég? fai %%glc? g/1§éu of$ t}lg %Ggéteg )Th%#sub]jggt/%e{e)rs 2sq mcf%dé Peportmg device

109%&' () - 10% &, @9 destBddabS8id, Yor tLOhhlAfctsO¥alts bf $ariDO/Bed JuffeIehtO%Ra K- vOaBi KS5
"1098+10% & ()- 13% 100\ & ()-S! 3% 109%=<<& gé S 10% & () -

' 109% & () - SEOPERIRYOD, CRRIRPSRAgSs, Fiva] Fse: () - 2

10% & ()poeaé2110% &'A(s)médtfbﬁ% foobe, ifa h@fdiént @hrouht bP$Andpl€ Js-dterhn®® tol present

1090 & ZI'x "109%& ( " 109 Z 0% & 10\
- on the surface oIZ an area of sk1(n) the %%p]e is cogn)acte& with a tester so that the

concentration of an analyte in the sample may be determined. Accordingly, a tester, such
as the type of tester described above or any appropriate tester such as the type of tester
described below, is placed in contact with the sufficient amount of sample. A tester may
be manually placed in contact with the sample or automatically moved into contact with
sample. Accordingly, the subject meters usually include means for retaining at least one
tester within housing 4, e.g., in an area or recess.

[0063] Figure 3 shows an exemplary embodiment of tester cartridge or casing 29 having
a plurality of testers 90 held therein, where tester 90a is positioned to be grasped so that
it may be moved into an appropriate position.

[0064] In the particular embodiment shown in Figure 3, the testers are configured to be
easily grasped from cartridge 29. Figure 4 shows an enlarged view of an exemplary
embodiment of tester 90 suitable for use with the subject invention. As shown, tester 90
includes matrix 99 having members of a signal producing system (not shown as a
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10\ Y710% & ()-. +Y! {\ =S5 10, 109& ()-#f 109& ()- 10T 10T

10T" 109@& ()-!j"10%&' ()-!"1098$& ()-Y' r!!$l$' 3' dE{\ =S5 10L. 10%&' () -

109& ()-z F3"109& ()-109& ()- s 109%& ()-ySL109%& ()-3''"' ((#($(% & dYNCS5 10
10 10 10 7109 ()-5109%& ()- s3 109%& ()-1

109& ()- 0! 109 ()-&(8(y((}).*T*A<YNCS5 10!° FE.087
"100@& ()-11n° 1" 10%00% ()-" 1" 10%& ()-1] | " 109dXd& ()- 1" 109%& (). HS100& () -
T+, /0111 11zodY: S5 "@0% 0& ()- 10 10 10L7' 10%&' ()-! " "109%XX& ()-1!j"

"10%1J& () - | Sgucnurd0¥hipohéat), JwherkInadh4 46 Gdiadfie@%0 support 92. Support 92 has
10% o&' () -yGLO% o0& ()-zy!10% Ofﬂ-é%ﬂ]i %0% & () -
Z"10% 0& ( ) yrysrdiyigspd 5@@2@9 #¥egn many embodiment ends 92a and 92b have

+Cj é (r);‘ié‘ E_.g%'z ;)&'y %%ﬁﬁé ég 1§L§‘9 (})eﬁ%lg%}g%éﬁ%‘(%ﬁm means 10 enaB}&§gsy grasping. In many

10% 3' & () cthb@dﬁ‘r@&s,(spppdm%)mim'dc}s a window or transparent area or the hke (not shown)

}_8 giglgoo/?,/bogé %Slone ?%%ﬁa g{i %)‘)9 % ena%le%ggu) to 11’1umm§te ma%kx%b[?}nd to enable light to be

y"10% 0&' () - UytediOrb R rhdtrin DL, AMol R {uh b WAQMDOS dhpardd; BeDIDVEIBH A,
tester 90 may be placed over a physiological sample and the matrix may be “read” at the
opposite side of the matrix through the window or transparent area. Such testers also can
be advantageously stacked for containment in a cartridge or casing, as shown in Figure 5,
and shown stacked in cartridge 29 in Figure 6. As shown in Figure 6, a plurality of
testers 90 are retained within cartridge 29 and tester 90a is positioned to be accessible so
that it may be grasped and moved to contact a sample. Such a tester configuration and
cariridge are exemplary and in no way intended to limit the scope of the invention as
other tester configurations and cartridges or containers housing such testers may be used
with the present invention, as will be apparent to one of skill in the art.

[0065] As mentioned above, a tester is moved into contact with a sample determined to
be present in a sufficient amount. As such, the subject meters may also include a tester
movement element 27. A tester may be moved in any convenient manner, where the
following embodiments are provided by way of example and are in no way intended to
limit the scope of the invention. In all such embodiments, a tester is moved in contact
with sample (i.e., sample is not moved to contact the tester), thus sample is not lost in the
transfer process, as is the case with many prior art devices. When contacted with the
sample, the absorbent matrix of the tester absorbs essentially all of the sample from the
site. In such a manner, a smaller amount of sample present at the surface of skin is
required for an accurate analyte concentration measurement than in many prior art
devices.

[0066] An exemplary embodiment of a tester movement element suitable for use in the
present invention is shown in Figures 7A-7F. Movement element 47 is associated with a
wall W of housing 4 such that cam member 42 is slideably engaged with groove 40 of
wall W. Cam member 42 is associated with one side of slideable movement member 43
by pin 45, where tester grasping arm 46 is associated with the other side of slideable
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movement member 43 by pin 48. As shown, slideable movement member 43 slideably

moves along bar 41, in many embodiments which may be a groove or the like. In use,

tester movement element 43 is actuated either manually or automatically, for example

when a sufficient amount of sample is detected. Typically, tester movement element 43

is moved automatically by way of a motor or the like, but may also be moved manually

such as by the action of a user slideably moving a button or knob on an exterior surface

of housing 4 which is operatively associated with tester movement element 43. The steps

of movement of such a tester are shown in Figures 7A-7F for moving tester 90a from

cartridge 29, for example, to an area of skin S having physiological sample PS thereon.

In the following figures, grasping arm 46 is not shown physically associated with tester

90a for the sake of showing an unobstructed view of the movement of tester 90a. It will

be apparent that grasping arm 46 is associated with tester 90a, for example by holes 9 in

tester 90a in order to move tester 90a to a site having physiological sample.

[0067] As shown in Figure 7A, cam member 42 is positioned in a first position at the top
of groove 40 and grasping arm 46 is operatively engaged with tester 90a which is in
cartridge 29, but which is accessible to grasping arm 46. Cam member 42 slideably
moves along groove 40 as slideable movement member 43 moves along bar 41. As
slideable movement member 43 moves along bar 41 and cam member 42 slideably
moves along groove 40, grasping arm 46 is caused to move tester 90a in a direction
towards physiological sample PS, as shown in Figures 7A through 7F, where ultimately
tester 90a is placed in contact with physiological sample PS when slideable movement
member is in a second position at substantially the opposite end of bar 41 from the first
position such that matrix 11 is positioned over physiological sample PS to absorb
substantially all of the physiological sample. Grasping arm 46 is configured to hold tester
90a in contact with physiological sample PS and not obstruct the view of detector 20 or
the path of the at least one light source 16 so that analyte concentration may be

determined while the tester remains in the position, as shown in Figure 7F.

METHODS
[0068] Also provided by the subject invention are methods for determining the
concentration of an analyte in a physiological sample applied to a tester. More
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perform an analyte concentration determination assay and, if such a sufficient amount of

ace of an incised area of skin to

sample 1s present, a tester is contacted with the sample and the concentration of an
analyte in the sample is determined.

[0069] As such, the first step is to lance an area of skin to provide physiological sample
at the surface of the skin for testing. Any appropriate area of skin may be lanced, where
typically a finger, forearm, toe, or the like are used. Accordingly, a subject device, as
described above, having a disposable lancet 21 therein may be used to lance the skin by
actuating lancing element 23, thereby displacing lancet 21 towards the skin such that
lancet 21 protrudes through aperture 8 of housing 4 to provide an opening or incision in
the skin.

[0070] In many embodiments, sample is caused to be present at the incised site by
promoting the expression thereof. For example, force may be applied to the area of skin
surrounding the area of interest from which physiological fluid is desired, either before
or after lancing. As such, the area of interest becomes engorged with physiological fluid.
In such a manner, a greater amount of sample may be provided from the incision than
would be provided without the application of force to the perimeter of the area of
interest. Accordingly, sample promoting element 10, as mentioned above, may be used
to promote sample at the site.

[0071] Once physiological fluid is present at the surface of the skin, the sample is
illuminated with light. For example, the sample may be illuminated with light at about
400 nm to about 1000 nm, usually about 480 nm to about 600 nm and more usually
about 525 nm; however other wavelengths are possible as well as will be apparent to one
of skill in the art. An important feature of the subject methods is that the size of the
sample is determined to be sufficient or insufficient before the sample is contacted with a
tester, based on the amount of reflected light from the sample. In this manner, a tester is
not wasted due to insufficiency of sample applied thereto.

[0072] Accordingly, light is reflected from the sample at the surface of the skin, where
such light is detected and related to the amount of physiological sample present. For

example, skin reflects light at 525 nm, while hemoglobin present in a blood sample
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significant amount of light will be absmbed y the hemoglobin and m1mma1 or very little

light will be reflected. Therefore, if the reflectance at 525 nm is sufficiently low or below
a predetermined value or the like or is sufficiently reduced from an initial measurement
reflectance value, for example taken at a time prior when sample is present, i.e., a
measurement of light reflected from skin without blood present, it is determined that a
sufficient amount of sample is present.

[0073] If present, imaging optics or an aperture may be used to image the reflected light
onto a detector, as-described above. The amount of sample determined to be sufficient
will vary depending on a variety of factors such as the analyte of interest, the tester, etc.
Typically, an amount of sample at the surface of the skin ranging from about 0.5 pl to
about 10 pl is determined to be sufficient for obtaining accurate analyte measurements.

[0074] Accordingly, if it is determined that an insufficient amount of sample is present at
the surface of the skin, analyte concentration is not performed with the present amount of
sample. In such a case, a user may attempt to provide additional sample at the site, e.g.,
by milking the present incision or otherwise stimulating the site. If it is determined that a
sufficient amount of sample is present at the surface of the skin, either initially or if
additional sample has been provided after an initial determination of insufficiency as
mentioned above, an analyte tester is contacted with the sufficient amount of sample at
the surface of the skin. Accordingly, an important feature of the subject invention is that
the sample is not moved to the site of the tester, rather the tester is moved to the site of
the sample. In this way, sample is not lost in the transfer process, for example to the
sides of a capillary tube or needle or the like. As such, a minimal amount of sample is
required at the surface of the skin for accurate analyte concentration determination,
where the amount may be as little as about 0.5 pl, as described above. Specifically, a
tester is brought into contact with the sample such that sample is absorbed directly onto
the tester, without the aid of a transfer tube or the like.

[0075] In using a subject device, the tester is usually moved into an operative position
relative to the sample using tester movement element 27. For example, as described
above, at least one tester, usually a plurality of testers, is retained inside housing 4,
typically in a cartridge 29 or the like. Tester movement element 27 engages a topmost or
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first tester 90a positioned in cartridge 29 such that tester 90a is accessible to tester

movement element 27 and any remaining testers 90 are positioned or stacked inside
cartridge 29 for use at a later time, where once tester 90a is removed from cartridge 29,
the next tester positioned behind tester 90a will move into position to be grasped and
moved. As such, test strip movement element 27 grasps tester 90a and moves it into
contact with the physiological sample, (see Figures—7A-7F).

{0076} Once a tester 1s contacted with the sample, the sample is allowed to react with the
members of the signal producing system to produce a detectable product that is present
in an amount proportional to the initial amount of analyte present in the sample. The
amount of detectable product, i.e., signal produced by the signal producing system, is
then determined and related to the amount of analyte in the initial sample. In using a
subject device, means for determining the concentration of an analyte in the sample 26
determines analyte concentration, as described above, where the results of the analyte

concentration determination are communicated to a user by reporting element 6.

KITS
[0077] Finally, kits for practicing the subject methods are provided. The subject kits

include a device according to the subject invention, i.e., a subject optical meter. The
subject kits may also include one or more testers, usually a plurality of testers retained in
a cartridge or the like, such as the type of tester described above. The subject kits may
further include one or more disposable lancets. In addition, the subject kits may include a
control solution or standard, e.g., a control solution that has a known analyte
concentration such as a known glucose concentration. The kits may further include
instructions for using the apparatus for determining the presence and/or concentration of
an analyte in a physiological sample applied to a tester. The instructions may be printed
on a substrate, such as paper or plastic, etc. As such, the instructions may be present in
the kits as a package insert, in the labeling of the container of the kit or components
thereof (i.e., associated with the packaging or sub-packaging) etc. In other embodiments,
the instructions are present as an electronic storage data file present on a suitable

computer readable storage medium, e.g., CD-ROM, diskette, etc.
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amount of sample is present for analyte concentration determination and to determine
analyte concentration in a sample determined to be present in a sufficient amount. The
above described invention provides a number of advantages, including, but not limited
to, integration of several testing components in a si;xg]e, hand-held device, ease of use,
determination of whether a sufficient amount of sample is present before contacting the
sample with a tester and accurate analyte concentration determination using minimal
sample amounts. As such, the subject invention represents a significant contribution to
~ theart,

[0079] The subject invention is shown and described herein in what is considered to be
the most practical, and preferred embodiments. It is recognized, however, that
departures may be made therefrom, which are within the scope of the invention, and that
obvious modifications will occur to one skilled in the art upon reading this disclosure.

[0080] The specific devices and methods disclosed are considered to be illustrative and
not restrictive. Modifications that come within the meaning and range of equivalents of
the disclosed concepts, such as those that would readily occur to one skilled in the

relevant art, are intended to be included within the scope of the appended claims.

LFS-234 24



S 310% & ()- M10% & ()-ff
c10% & ()-yl0% & ()-y@@l0% & ()-"y10% & ()-OZ[\] paB
10' 0! 10%&' () - @10%& ()- 10t 10t 10t710% & ()-@™, 10% & ()- fY
10%t& ()-g/8dEaB 10' o! 10%& ()-10%& ()-10%& ()- Y10%& () -6&9\]‘@%]3(_8@
109%%& ()- 88CDEFVxnmbC 10' of #10% &' ()- 105 105
105&710%& ()-"10%& ()- & 109%& ()-10%& ()-Vj JdEmC
10' 010% & ()-fF10%& ()-10%& ()-Sglov%e& ()-10%& ()-10%& ()-! m dEmbC
10" oL10% &' ()-y-10%& ()-10%& ()-yl0%& ()-910%& ()-y!10%& ()- (=TdEnbC
10' 0) 100«7 ' () & 0{ e 0% & ()-#z
109%z&' () '()-#adE:/ 10z
10z610% & ()-F410% & ()-2&10% & ()-/10%& ()- .10%& ()- +10%& ()-?&7XY:/
10zl S109%4& ()-fY 1094& ()-zfY . | , ) _
1. A device for determining the concentration of an analyte in a physiological
sample, said device comprising;
(a) a housing having an aperture;
(b) alancing element having a lancet held therein disposed within said housing;
(c) means for activating said lancing element to displace said lancet through said
aperture to provide an incision 1 an area of skin to provide physiological sample at the surface
of said incised area of skin; and
(d) means for determining whether a sufficient amount of said physiological
sample is present at the surface of said incised area of skin for analyte concentration

determination,

2. The device according to claim 1, further comprising at least one tester stored

within said housing,.

3. The device according to claim 2, further comprising a tester movement element
configured to move said at least one tester in contact with said sufficient amount of sample

through said aperture.

4, The device according to claims 1 to 3, further comprising a physiological sample
promoting element configured to increase the amount of said physiological sample at said

surface of said incised area of skin.

5. The device according to claims 1 to 4, further comprising means for determining

the concentration of an analyte in said physiological sample.

6. A method for determining the concentration of an analyte in a physiological

sample, said method comprising:
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(c) detecting light reflected from said physiological sample present at said surface

of skin; and
(d) determining whether said physiological sample is present at said surface of
said skin in an amount sufficient for analyte concentration determination based upon said

detecied reflected light.

7. The method according to Claim 6, wherein said method comprises employing a

device according to Claims 1 to 5

8. A kit for containing at least one test strip and dispensing a single test strip at a
time, said kit comprising:
(a) at least one device according to claims 1 to 5; and

(b) a substrate comprising instructions for using said at least one device.
9. The kit according to claim 8, further comprising at least one tester.
10.  The kit according to claims 8 or 9, further comprising at least one of:

(a) disposable lancet; and

()] a control solution
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