; e3elgveB86NT! WD 02/078, 33 Integrated Sanple Testing Meter Field of the

| nventi on PCT/ GB02/ 01599 The present invention relates to an integrated
sanpl e tegd o HELEr for use in 5 sanpling and analyzing a <
parti cul a?\?/ glucose, in fluids such as blood or int erstitpﬁ/&hﬁg@lﬁ)g
Background of the Invention d ucose rmnigori ng is a fact of everyday life
for diabetic individuals. The accuracy of such nonitoring can literally

mean the dy o and death. Generally, [ tic
pati ent gﬁ%ﬁ%%@?%ﬁﬁ%@ eﬁfe fel's several tines ﬂmgwmm‘@mﬁﬁ@ﬁt or and
control blood sugar levels. Failure to test blood gl accurately
~and on a regul ar basis can result in serious diabetes-rel"a°ee
* conpl i cat i Bield of the|Inyventionc ar di ovascul ar di sease, ki dney di sease, nerve
damage and bl i e e .curtentl il abl e
i ch permic ant Topresrh AYEREn Rl HEO5TTERECS B0 R e TR P
bl ood. 15 ddmplingfant healgling asalytestpartichbglygtiscoselrin dluidsysualy as biabd er mudestitile of
a disposable test strip which, in conbination with the neter,
el ectroche ‘éally or photonetrically neasures the anmount of glucose in the
bl ood sanphgeckelBuid 6f tHAARFeBI£r S, the user first punctures a finger or
ot her body—m'rgt_m'n'g'T'lTn'Ce'[‘to produce a small sanple of blood or
interstitial flGlwoseThenisamglieaifact bheverydayigt éorrdeabetio imdividsgostd accugsty
strip. The_incpnvenjence of. 20 taking s ral asur nts.a.d asg, wel |
25 the pai o TRAMGHIOGRES HieTa Myeddhe Fiider BREers 1o md At Deshlyes
di sci pljgnegiapaft fdtRAtABIsut@YbADglud¥ie! I8velNgevian Gk iaRidySto ddfiorkhd cosesl for
sanpling bl ood, due to the rich caglllary bed of the skin of the fingertinp,
t he fi nger blopd issgaallevelpaFailuse tatest bloed gilucoselevels pa¢uratebuand: en a reguddy basispl y
of pain receptors in the finger ti 1. \Whe n | 0 p,
oo 25 ol ot 1900 PostitEs SRTrleB:d S Blitauiohtr B Shlcfeicfish 5458
addi t i onal kjaHeE Hisesse, héi®e dainagd BEd BRGGRsS T Gnhirbaif] glucdSaintetdra ireat s tenly
increased if the |lancet penetrates slowy or is wthdrawn slowy,
Fur t her nor availehle whieh perayt aseindiypduahitotest thgcluepse dgvgbin oumalt samwle ploed
necessa to fo f i1 Cl : i
ranst of) bet ween AR ST HiLfRE meR Qe ursh AP Syai U hike G557 abichit £IC,
measur i ng kkipachigh,uf esmbinetien svithehpinees, detochemishlpsr pludoraetviealbl melasukesr ent
accessories, including a |l anci ng@gevi ce, .a lancet, a su&p‘l%:ﬁ?f test strips

and a gl ucHempnbe! cloges ip ghecalaes sample. 4ot thepe metersyd frstRUNGIYES Arust
casy reachinid WAL AR iy WRBASES ritiich Buialele sbERSE SO MU ERGR M "
chal | enge floid. t ﬁ’beeam/pla inetbeh tronsferked neasiisperahid sestisiripe Phe tinnpetienmg ¢fn
outdoor_activities. Flat surfaceg are often not .avail ab and this ¢
di scour%l(get%’%?eé’ﬁﬁl SRR aXWeaésW?li:ﬁ%ﬁE? P3Ifi @hlf%ﬁ; E)é CHFE’EB'V Y‘ﬂ@ﬁ@ous
because bl padeg! dfeAfschirdg 8isbpMndd ARk MtEingant | y during an out door

T
activity. V5 Even if a uSer can find a flat surface, the user has to carry

out the foll ow Nkt bpdingditip is pencraldasagelor straplingnblond, diw\to dke nich hapillaryesh

| ancet; opegn vial of, strips: rermpves. a strip..inserts .t.he strip,intao the
rotor s ror ErEeb¥ishin G uf ekl b Teeinds 3l Bisc BEF! SRl i e BnisTb e
met er; pi ckigh BRpplof paiGlebpisle \1h @R fih@h GRSast WElL.S Wienod plbeurtiin @Y deep, aicher
body part; |ays down the |ancing device; squeezes or nmassages the finger to
yi el d a#d aelostita erecontylupeiureseislt decn enongh apd reqpiressaihprdditions! penctyresthe paiy p
for anal ysis. e t a ; e [
fromthe t bureasE bt PRAR Ry B BOShYRRIF AR nch BERKCpbIPOF I P
accessor i esithAgvwaeslowh tHurtleanere, theaisait aylbe torpgdooanalieca fagger ipakitog than is

gl ucose neasurenent requires. the use of nultiple, separate conpgnents and
' the execut PEFFSHIY %0 firbeFuificieat apeunta loqds Juerimloases dising thg wrnsistihetween 5

Cenerally, tl‘}e\t}ﬁ.lneﬁl?ési-lesan'aqgﬁ{egteﬁri o transfer a small volune of sanple to a
sanple recelving area on the test strip. Generally, test strips are quite
snal | aB@ t he sdiplpeoesedlimegsuamedlosd ghieosef lovals eagmires salerad rstepand severakf er
step is a difficult task for ny .users., Moreover, there h recently been
o EPend ¢ ot oot e ulRE B FROLE HeliGh ot et Br0RM PoISCEEm A Y
sanpl e. (Thigosd mews Eheh atoessofy 153wl differeRHmbUsE STIR kel ARsERRER 2R shifface

pai nful lancing.) However, the use of smaller sanples increases the

di ffi cul ty availableatngmpack ang landowathst ascessoni¢sevishimehsy- readteiThisnby #sedh posestzhe
test strip. This is especially
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difficult for users with poor eyesight, a common conplication for

di abetics. The pain, inconvenience, cost, slowness, conplexity and

di scret enga§oPirskaki ng a bl ood gl ucose measur ement are barpbegﬁmggﬁ%?e
frequent nonitoring of glucose levels. 25 Patients often do not y wWth
doctor recommendations to frequently test glucose |levels due to the

nunmer ous obstacl es invoIved It is an aim™m of the present i nvention to

provi de, at art a soluti to the Sunmary . of the
| nvent i onat:mhi@c chr %é‘eﬁ(ﬁ Ltge |Iﬁvaesﬁte’lnbeﬁl ck@r d%@gc’rpﬁ"rég i pgftdoor
aspect, anactinftRgr Gﬂl@lds&ﬂiwsl @ret 6fid AGK mtrablecaraﬂpﬂhisswgd@c&irsgal g ?@Q@H'%m
housi ng carrying: a pressure device; a |ancet; w0 02/078s33

" PCT/ GB02/ 0akiog aamieasweementy j Thds cpmiba dﬁﬂdV%m@gFiOHig begaase Bleodt glicasodeyelamay

ext ended t ; atest strip cartridge

cont ai ni ng&éh%% Bgm?ig&}%o#&{ng%ﬁ S r"{ng&‘ "é ch strip having a sanple receiving

area; 55a sensoEvdnof aanal oual firgl & fibd siirfhcsahipuseras e vl om the feRiwifg sleps. and
a test strip di spen5| n stem for moyvi ng test strips individually fromthe
cartridge 14 BSeEMAT érlw&giewae Withghfresh IapsetroreRs a Saghol strinsc EBMAVE 2ar ea
of the tes§tngtlg's<9'ts' tfle_sﬂ fn%( O ¥tef; C}etclﬂfseé Bealih0R_h Qs thene NP bt ¢ cjn Bradtdpcet
inits exten positio In whi'ch the test $trip is connecte t he
sensor, 10cddee®nrtb¢ metdlrepmlgs am thenlgedng dehcd; hatces the skseof t}vbé'mgmt ori athérdmalyed
on the skin of acg)ser r] a%:tr vated, the | ancet ft‘ noved its,extended
posi 11 on aF 1BFHARRTL e Bngisg AFvics; GHRSsFPR OF MeHEs e finget [ yief & #badiasyr e
devi ce 1@ausigsd dadpRP udhstblsthe shﬁpfeoromhertegtrt@n;s 6 BHMGR S NRaitsafol QR nitkdritd 1S
moved fromthe cartridge to the sanple-receiving position, the test strip

recei ves aangdyrplthe faroplet reandviesitle %!rlprff(l‘mdhet test slemodlsc@n@sl ghwsrln,raeldsfénqblt/e
cirou try FaPCkunl RTRE AGrEero s, it o ahbR® o Safesrd e s o Tuli foa ©

or My CONEntEe nfealinehREOIRUIr& the us® bfmufiplél @¥paRe cOMPBnits sid thedex¥édtioni N
particular include all the conponents of the sensor and will be arranged to

carry out efenumber pépisporequitingsuanyplusepingreendiony, the circui try al so
i ncl udegg a vi Suélene?él?}ﬁ tRe/ u%%'?' % I‘Jq.].lﬁ'gagg"tr%FSépg siafflv o?u"%xge 3P4 aaéw? g &Ot%f)saﬂlrpﬁ?ii de

results of any par |"ar play may al so

a display eteiting #ted an 86 1€ Brdp. n€GnefAlIRDest étetpalalre elt®wmaltr #idetha bayhpld-he
circuitry includes nmeans, such as a touch sensitive display, a mcrophone
and voi ce BE§IVIpgtaer Sothetedore eyen eawllen| Thistranster stapy lsefhtjefﬁplﬂb tagktfar mang t he

meter. 25 l?sre?sf el(/l%péo\(/er tﬁ'&e 'ﬁ%& %cehﬁ %Er{rpgs' gt%gd %(;Y\gg‘dg n‘?e:[ us.eI dF tgs%es’m]ygnr%guﬁtnr

is in the sanple recel’ving posit receiving areais
fromthe pemecsmaléersmnwriwoﬁsamﬂé a(rTies aﬂovas ctm ta;b@xﬁtsnrﬁllér mnctweﬁmmeﬂef&errm

and preferabl di.stan e of a out 0.7 mmto ab T pressure
Govi be 2oy ERoRpRTY denring o BGugure e toeaplh aLer BGHGS BCjRES o GhTS oy 30
vol urme in rrtreferﬁﬁgrher@wwt@rheaeﬁrﬁrélr&ewm t@&%tﬂtﬁél Q0 sthipe ik s fp et:tm%g

user. Preferably, however, the pressure devr ce conprises a pressure ri
arranged tdffbwlt focusessiyith poersayesight, 2 hemowercompéikationdoddinbetappl y pressure at
t he edges of t to increase the, anount of flLlui dﬂg(}(allable t t.he

centre of the rif pa‘g REPRSPIFPESFESY SR EIMPIBYY 2pf dhssreiensss of taking Any
be shaped El@o@%ﬂlfd@ﬁénnﬁéhsﬁ@@neﬁthé&ebaﬁfleﬁsh@ fheefetlent BRONRLHAL 102 glucose levels.

25 Patients often do not comply with doctor recommendations to frequently test glucose levels
due to the numerous obstacles involved.
It is an aim of the present invention to provide, at least in part, a solution to the
above problems.

Summary of the Invention

30 Accordingly, the present invention provides, in a first aspect, an integrated sample-
testing meter comprising a single modular housing carrying:
a pressure device;

a lancet;



which it is to be applied. For instance, if the neter is intended for use
on the forearm the pressure ring wll be generally planar. However, if the
neter is W@ﬂ%glnfor use on a finger, the pressure ring Webk/dif 6180yed. 5
Preferably, the pressure ring has a nmufti-contoured surface to I ncrease the
pressure gradient fromthe outside to thg inside of the ring.

Advant ageously, the pressure ring is part of a |ancet cap which covers the
| ancet in its rgt : i b : f c | el

moane, such as 5 M6 chuyf i B0 e BE ok LRRhICENARD bARIERRID, |

t o ensure tdwatted pesitiamcet travel s al ong 10 approxi mately the same path on
each activation of the dri,Xe train. Th I‘an%gt cap. may }ge ,arL}ﬁi ntegral part
" of the housi ng. 2 BSEHEPLBNTYIeG cRIAIRING aplwality of dest steips, cach siriphaxne A st ed
on the hougi.BSincHits My be achieved by use of screw thread or bayonet type
_ fixings or by u§e of a snap fit connection. If desired, the neter can

i ncl ude %t | east s¢nsor fartaealyhapgdhind sanhpleeseivedips a téspstripbandnst ance a | ancet
cap for forearmuse and,.a |lancet cap for fi r. use. .The || apcet , may_ be any
of"the types. of BEheEP SitbePBE SR ot Bovink W aulff FaaifilfolbARRR. pE iRlee

i ncl udes f g ahmplelekéiNBgdRsitRSInOkhichehd YAGpIKREMYihg afddeofaht tesorsafeisall vy,
the lancet is renovably attached to the | ancet drive train so that the

| ancet canpiinity pothedoestionfof dhe endeofghe dangetrig|its pxtendedpositiqrr andaiy| Yyhich the
| ancet driye train is ' xen. Alternatively, the lancet drive train
is driven qsggflpé%%oﬁﬁgft?‘ignﬁgf/gédfég drive train is arranged such that, on
actuati pm, the haneeter Begartatgddick Xliatndade poisert it @nloaimed os theskinof adiser
Preferably, the lancet drive train includes an adjustnent, screw vvhlnfc

h
al | ows theanddy apldvatest, thpdanegt enmencdsiltsi Brenged trosition nd; retrdtipd R HGBR &%
th to calib . - . . :

e user ! Qufaldelhheulds &ﬁ,gﬂfg&g%@yd%ce{ 855084 @rogzmla N3teor SirdRhd MG

skin is pu Icien ow a |large eno op of fluid to

f or m wi t hogun@ash it 50 iTnadvep diom thachaetrid ggwahe Isymplehecedying avsiton,che tdse
adjustnent screw. s arranged such fhat the distance.of fravel of the |ancet
renai ns coﬁgtﬁﬁﬁ?‘vﬁcﬁ/@me ﬁﬁ'&‘h‘ﬁ? HB‘déﬁP%ﬁ‘b‘g 3L ?’Eﬁ_\yzﬁf h}eﬁmpéencet is
changed;s Thi s er’lgﬂérrﬁéext &etheg%eﬂmioﬁfwiﬂ%&u@(&é‘dﬁi@ﬂQ)?@le@tfoﬁib%il‘dﬁi fopes
30 not increase disproportionately to the depth of puncture. Were the

met er i ncl wdesolding ais aipecatipn. i tSuch pirafiey abhye, beadanbwidd abioweay CoRPrished

| ancet cap provides a neans. fo ui di the lLancet, drive.train t hat, t he

| ancet pundRIGFASEMPRIET ¢ pimgar a‘i?ﬁ'?ct?xi rﬁ“gal GrUHY K4 ‘$|Pg-§{$“];?ﬁ lélglcs?ﬁe aarclfl}%%i on

of the dri v8risblls of thi6:d3éf Q?&wﬁﬁbéarf’a&a‘gé&ﬁ(tﬁér?&%e/édmgﬁ& aggRUamyle. i N such
ed suc

case, the lancet drive train is arran ( hat the end of the |ancet,
in its extended Ruefsiablyarhe exauitrnialse inchysies ayisvak dibglay kit foanwhich thewsepgan he
pressure.ring, or erturesin the h i.ng i i i .
Do e S0, SR B RS Sl PRI RO HE by ot e ok SeBlBS SRR e

housi ng defdisplaidofah€ anth]as crpladittiigmoaddétsil belowi ve a stack of test strips, a
partially detachable cartridge cap and a neans for novi ng t he stack of test
strips towards thefesably.rihggarcuitpy indledescmeans; spely ap sk douchr seagitive display, 2

measur enent s. ar [ r-0r i St a1 sitbRe BF QherRk alafl 588 thdat
the cartri d’é‘gﬁ?pﬁg u&reug vé)ms%e%ltn% %Eri Ssgggjfa%énéref %I{et}oéabrﬁltnr P%ge capnt g the
cartridge hpetst.ng when the cartridge cap is fully engaged with the
cartri d%e housi n}g. The X . o
5 referably, the meter is arranged such that, in use, when strip is in the sample-
receiving position, its sample receiving area is spaced from the puncture site by a distance
of from about 0.4 mm to about 1.3 mm and preferably by a distance of about 0.7 mm to
about 0.9 mm.
The pressure device may comprise a pump adapted to apply a negative pressure to a
30 volume in the meter having an aperture for location on the skin of the user.
Preferably, however, the pressure device comprises a pressure ring arranged to be

located, in use, on the user’s skin and to apply pressure at the edges of the ring to increase

the amount of fluid available at the centre of the ring.



10 seal may be on the cartridge cap or on the cartridge housing. Further,
the cartridge nay be manufactured froma nmaterial having dessicant

properti egyo MpRsfessi cant nmay be contained within the carp,&jrgﬁt%mﬁag use,
upon activation of the neter, the cartridge cap is partially detachied from
the cartridge housing to allow the first,est strip in the stack to be
noved by the test strip 15 dispensing systemto the sanpl e-receiving

position. Once taken,. the cartridge cap..is,.
preferably mnugpgy@%grgg@ggﬁl %]n&ta%élgg(g{rat%oﬁgoérg tﬁotges thaé’ eto(t)' tl&qq%fg%of)ﬂjg Skin to
cartridge shithsied toiiesapphied. eRérsinétanus) Hithompleeid mitealéeforuse Bh efcefoakdrin, tHehe

cartridge has on jt data relating to the calibration code for the strips in

the cartri 8gesurqimgqyilh benggnesally, plagant Haweygrs ifatheymeten ifatended dpr pge on ¢

this case, MRYuHAg means, as nentioned above, to allow

_ the user tghgﬁtégp?%ég%ar[ﬁggglgtqgon cgde into the neter. Preferably, however,
the data on t hePedertablydde mesuerageins a muhbahiaieed aathabkeirfcosasathe fredsure

i nst ance aswg. bar. code or.a resist, ngg bridge circuit or stored in an

el ect roni c# if5t fromghe putsidsdo fhe ipgide tp‘é_“ége present as a bar code, the
meter will incl udga@aB@husiGOdR p"r&@-ﬁ’t@rringji-@r)&'t BRY IPRetad GRANOH B et LALRAnR ind
stationary reader. A Scanning reader will be nore conplicated but can be
used when itheetrapted pehifeon. s Paferably, the lnncet wap ancludss st meansnansh asadede well ess

conplicated,byt can oply sed as the cartridge ig_jnserted intqg or taken
out ot he e 5 38e 3 iR HE0nEF ahiF JEERO o Beb RS UARE ks ot
nodul e, ¢ NagproRimAEYRd SehedpatieéwleRRlaktivERITROY tHeREME traf. @ rewritabl e menory,
such as an EEPROM Preferably, the data al so i nclude a uni que nunber

i denti fying t he Thpdatckt capcmeay rhieckyeintagid natingfethe drousing.i Psefgrablyl, amieyerp thesent

pCT] Cooa) oSS it arefiBLL IR b s bolpise i AHFie arllePh B RGPy i o

(neonat al , tlaeddsi syofdt ty@friggddrandise boa shapsfitanasgctiand any ot her rel evant

i nformation such as control solution range ' infornmation, bge:?ferabl y in
machi ne- r eadabl &f desireds the mesgseasy ‘nich‘dép?grlﬁﬁt dioomtgrehan langgle capsy e
menory dy t t ] 1 L {AR Iy g4 may be 5 arranged
to wri t?bﬁ:{mgﬁtaégﬁﬁga&%gg&#géﬁ?%HorjfrtgctaPon é C aes t he nunber of
strips used, thd&hddancet may baranyioflgfe typss dfilastet atsmrdsent imeudeanghdardf The temt he

cartridge has remained gpen and the date, time gnd result of each {est that
was car ?i e(‘:f?aBG?tQVW?lHS% g’?ﬁﬁrﬁ“aﬂ%dﬂﬁ‘ée%% the; B’Q@ﬁ‘"ﬂ”@f‘é‘r"gﬁlaﬁ' ? Fﬁcefeliaé py & rip
di spensi ng | gysf ﬁ%me%wgaa&eg kd ﬂ@rlg?cggeﬁ@éinaigos%pﬁﬁqse Wnk&t chl bRMidpoR@Porf

the test strips in the tartridge an ve It e sanpl e-receiving
position. Afteaorieagesoushlyses.he neter includes a feeding channel which

receiveg,.the strjp.fromthe cartridge and quides it,to the s le-recei ving
posi t i 02(.) Pr ef erﬂégff’ﬁﬁti’?%’ Hée faélﬁﬁfi ‘%bvec i ﬁ%Fprchgrﬁ‘é?é‘s é.ftgrpgtbveéyf,ftg%é%eggr%e,

when the stpiPishiichefRuiRYSkiRASE. TREdHPain i Brangbd Budh tBRS on @Etubsor, ke ed,
into the step, thereby preventing the 15 strip from noving back towards the

cartridge. lamcef mpugsi tg the ¢xsensled ppsitien anstigsefractedo t he step by springs | ocated
on the neter. A tagequsty, the spr.in re. a Lectricalil. n jve
and are ar range%%r%gi{%%‘g?ﬂlﬁl@é # lgr{ﬁ%g?esvﬂ %@gﬁ@gﬁ %)C ée‘g %}ilg}é%gS%gﬁl{‘: ive

bar on the ysér toPsdtSthe Rend¥d positied of ald Yancéthe Thidedhabigs ahanmb@! toi calidedtaniged
such that the nmajor plane of the strip, 20 when in the sanpl e-receiving
posi ti oR? iopertionef shggmetespsueh that Bisuthenekinds puesivred puffisicatiy ta pilowad lngge 45,
to the dir ' : (Wailloty its extended position.
Advant ageo%gp{f)é,mgrﬁé o@%ﬂ%{?‘é?ﬁ%ﬁ&ggg@gﬁﬁgf@%ﬁ on rF%glr'\s for ejecting a used
test strip fromAdantitarslyonheoperhtmt ohdre dipestmentrngotest édarridrged enelbltyat thdher e
t he cartriddge i ncl udes a . "
Istance of travel of the lancet remains constant, however much the extended position of
the lancet is changed. This ensures that the amount of pain experienced by the user does
30 not increase disproportionately to the depth of puncture.
Where the meter includes a lancet cap, it is preferable, as noted above, that the
lancet cap provides a means for guiding the lancet drive train so that the lancet punctures

the skin at approximately the same place on each actuation of the drive train.



25 cartridge cap, the ejection neans is operated as the cartridge cap is
closed. Preferably, the meter includes a deviator which prevents the test
strip dis ystem noving a further test stripintot -

sanpl e- reg‘g(?éildr?g %om tion while a first test strip IS stPﬁ/Glquz/?)]o’g?ti on.
This is an advantageous feature as it allsows the user to carry out a nunber
of lancing operations with the same strip in position, since, in sone
cases, it takesA30aflagdeifQ! inQhch aae! Mo mﬁemwe%sm i Jna@@é@mrtuat%é Bnd of

adj ust ment of the l[ancet drive train, to produce a sufficiently large drop
of fluid. Heekaeebinyits teh@ndei/paslbpn oqmrdseg appraxemptghyctheoplang formedeby the

cartrldge arti.al|l ched,fromthe
" cartridge %gss‘ﬁrér?g%‘é ?hée&(g%l ato S&gx‘ghlfﬁ’ R B9d B@??ﬁ%h@gu%rﬁék}r@wl 01599
nornmal path for Pdf€rablesthestesti seripl carbredpsi dogh fpirmsd £ BurtsdehAsingh® fiskdgde cavignd
causes it to enter the cartridge cap. Pre ably, the neter includes a

" means for ceHigwedg reqeive est@@k@fﬁ%@mm, @n@’ﬂgléhﬁﬁtécfraélfeqamﬁge pasind pmeanshi s
ey conpri g n"i‘oJu?% HeGlaR %?tegpﬁﬁﬁﬁﬁ?%%é@'%é%“ strl ps are nore 5 or |ess

reflective han e sur aces o ng c Therefore, a change in

refl ectance w | Thé nekt @a‘ips tidedtfoa sbmstmaatsmemeh& are zpﬂ&xi tloture Regdigvablly is

however , t&g verifyj agtg compr.i seshgn electrical_ system At its

si npl est, Eﬁf"@tﬁrf‘% g carindge mchidpyiacephor t§5ﬁ‘l"‘§r Fhﬁrfﬁgﬂdg?) C%m&ﬁ theout

t wo electr I i rriranged
e%%ﬁemohhﬁ %he ddtrRigBle 5@&%112@?%3(1&%?{: ﬁ)le cfaﬂﬁd ﬁamléa T

to carry out pliotometTic measurenents are arrange

carry ol edaemycbcmenh@aaﬂmwpermmt}m aattridgelousng. Lﬁiethef el cam‘eigsymiydm;
Thus, the veri{aﬁi n% tgeans | ncl udc@ el ectrical con cts on t rreter

whi ch cont JRPWRHET ‘E’E‘Pdﬂ%‘g Yrhaying depsicapt PWBS’&WF@‘@' ?‘9"“‘5@%’

the el ectr4hin mEBAHATdgR. ON the neter are spring |oaded and are posi t| oned
to force the strip into 15 the step in the feeding channel. Advantageously,
the verifying mbuwse, uponadotivatigneef the metarj thacartfidgel cpptmparcald)cd«':tacﬂycdifmmﬁe

ciroui try. Pt ol Yol Ecnl e o ROFRGRaR " ORE RIS pifbng

means hps dRpémaigeshstdhtitto ahé shmpleliBcdiviag GdkitiohneOnBs @ie &@AsiUrB@Bnt has been
automatically switch to high power 20 node where all its relevant circuits

are functi Bemdhe p@r@’nctgeap@pys pqu@rabla/rmmnal{g replaged ansthg|canridge heuséng tocclesear t
a tinmer |n Qﬁrtﬁ#iécéﬂdts[em 195 E‘Ets@& %ﬁlaﬁel‘% mctsl s stopped by the ejection

of a used s er pre &ra y closure of the cartridge cap.

This all ows t hePfoérﬁhlyI thy chﬂnd@ l&fsﬂfinnedﬁtbeelhter@tohhéf:alibrﬂﬁori fleqar theistg® has
been open to the at nosphere. Advantageously the circuitry is_arranged to 25
sum t he t oifathetqapEdganail he datagary be gescriaas Heahlydpadeblienmdicia. pinthic ass, the

war ni N1 FRAY met FltnRR @Bk U B'egtb rQﬁ%b (ze % ‘AII%%@u?&rQB%wr 'tlfne Ezﬂf%lr&tgﬁna'

exceeds a pre-set maximum Prefer e circulrtry in meter a
count s t hecodenberthometsrri ps di spensed from each cartrl dge Advant ageously,

the circuitry i esi d to provide a rnin nal , such as an au |l e
tone or a visib ee?%rf%ﬂgaﬁowmnﬂiehg AR ApEE Gt Fl & PIESRY M Mpching- re'%g{"%
cartridge fsmafWor MStaR&d £a BROYSHe drereiRtantd Qﬁﬁ%]ep&%fu@tr Pdt¥reld nﬁlaHCL@écu%mc
rewritable menmory nodule and the circuitry in the neter is arranged to

write backmemorhmodalet ri dge menory nodul e useful i nfor mat i on such as the
nunber g stri Pir the dRta re]l'rengre'serll]t Ea.st] g bgracrodreI t?lng me er wi ﬂ%cllugen gtbar code rezrﬂaer This

may be a scanning reader or a stationary reader. A scanning reader will be more
complicated but can be used when the cartridge is fitted in the meter. A stationary reader
is less complicated but can only be used as the cartridge is inserted into or taken out of the
meter.
30 If the data are present in an electronic memory module, this may comprise a read-
only memory (ROM), or a rewritable memory, such as an EEPROM.
Preferably, the data also include a unique number identifying the specific cartridge,

the number of strips originally present in the cartridge, the expiry date for the cartridge,



WO 02/ 078533 8 PCT/ GB02/ 01599 the cartridge has been open to the
at nosphere. The rewiting function is particularly useful where a user is
likely toyhsedyayssf romhis normal environment for a | engt hpgf,dlgyi96i ch
woul d require the use of nore strips than are present in a cartridge. In
such cases, a user is likely to renove the old cartridge and insert a new,
full cartridge. Once the new cartridge has been used up, the user nmay
insert the old cartridge, even. if. it is out of. date. As l.ong as the neter
can read tddﬁjer&ai é‘(alﬁﬁatf‘ﬁb fa5ieys 38'? tdftlfedﬁrg squfceg; f| ﬁ]'f)‘g @genatgly ag%réeﬁd%r Whet Rer
use of the,@bdl BANLLAREP aﬁJﬂ%H* bt elevaneriforMaie®w\éh aé REn@s1061stidN radfge a
rewitabl e nenory nodul'e enabl es other possible uses. For instance, data on
" time and dafemefiongeefaradly ingudchinsfreadabla forngnto assist ipepaiatien eftheanstéi o t he
cartridge's ne dul e. The d rj oul . r t he
_user's health gg{hérep vITer” “c’)éldélgeuIog’a{h%e%aqg%ﬁgl;}ytrg‘é&lg%t% ébt? ) lﬁ%‘?é?&ng]ntgg
whet her st h@ranged td srie® BRdkYinfgthsirhdindty Snédudainfemiatian duetnad therrungber efistrips

Alternatively, the used cartridges could be returned to the nuf acturer to
enabl e a geseds the datethy cartridee wap fisg ‘E@G’rth‘ééanﬁ't 9{ gt ?&%‘F‘)‘/‘?g% rﬁg‘FH‘r"Si s
activated manuall use .0 ' twasf @FrielPout VSRR GRiPfrof the
mufti-f unc?l?egnaért]ld tﬁ%%ﬁeéﬁglses%nrqgfiéhggé%cgg&ggﬁ{ﬂ heashouéi ncg)g. The hah}glrg
assenbly natridgel ude a | ever pivoted to the housing. Preferably, the

tuati f the handl mbl y,.cocks the | t driye trai d 5
single test strPiiely BACSIHBIUSPPRNRS I FLes BRlderadantedio e So Ml o
handl e gsS&blKe g%eﬂéﬁ gtr@f%:ir}]ﬂl@tcﬁrtﬁélée drdSmARLIEHo the SirhMbirédevin@PosThen.| ancet

y be fire I

drive train er by further novenent of the |ever or,
preferably, by Advamageonslyfthentetdrgududes atfeetane channelpehichrageivpntheshyy 1e® of

the integrated s le testi.n ter .of the present invention can be very
sinple. | f%é’éﬁ?la@)wf lifssé?‘%égesar“é%‘?'&%cgwé?\go%%f Y% ng Iancet with a new one.
The nmeter can t baieblyC ffekREdiRY cHifePincliies haksy aragee iy whehi the airfpohasoves
a strip 25 into the sg | e-receiving position. Mwvenent of the |ever aor

recei pt of beershpiqd past thaetepathplsaip drops, vr ingfoprsdi e stepothgraby pagweating the; he
meter's gcircuitry. The he usep onl as to place the appropriate part of
the nmet ,Sg'ﬁétwlé?oaﬁlgg??ékﬁ%‘yaéa%p‘etcﬁ%xﬁl ficet cap, on his skin and activate
the trigger. |f pidferably; She aglp Yaltforoad Ghitot the dtep dgesprihgeslocatd cautie triseer.
production of a sufficiently 30 large drop of fluid, the nmeter can be

cocked, posdidveuntagadusiyd the srsines e 8lsoj fleqiaeallyseanduetive fask arepgrrangad 40 Mpkehout
the need to, insert ew, st ri Q@&Zﬁ 9 The
presence oFle{;ﬁ'ﬁa{ﬁo@ZascgWghﬁée&}rggeseoﬁgé\@? g@cgl &g? %S%ngtgggg{pr easg(rpl%‘%'e puncture is
made, suffici entprdtbrably, d feediag whntnel & atmgad stdhethpithe tmajer plant lofithe stripi | |

contact the sanple-recejving area of the strip . an sanple.w!ll be taken
onto or 29 ndenria the spppleTRedVing ROSHER. B 3t He ?@&lfa m ¢ Ptpﬁ(gs@nfﬂ?‘?‘ﬁ\@nt i on
avoi ds most, ol LReaERSe SoPfheShifctidn :g?quJeﬁQn@Bf] the 1RBEL foWak AT ite¢RieH8ed

t hose step ere manual dexterity and good eyesi ght are advant ageous.
Pr ef er abl y potitienneter i s adapted to produce and anal yze a sanpl e of bl ood

or interstitial fluid, in rticular, to anal yze a bl qod .s | e far, gl ucose
level s. Strips ﬁf'té&ectuélyg%crfi}etﬁmnclé‘f}%aWSétﬂne’%Wg&égE%quﬁ?ﬁ&ﬁ# ST t he
art. These gy nRen8beGAO R MaS BkenlOnHletRNOPRABEBIYC whbretRS carfiiipaThageaus| v,

the strips are adapted to carry out elect rochem_cai anal yses and the

circuitRy icarttithee capt the ejestion memsdd oparated as thstcarttidgetapds ﬁé@&_ insuch

:,[—]r : ﬁf ég;rgte (r:)gf OrP?'éfe}art"ﬂ),'é,1 t er %feteerr rir?c uc?ersrbaogévﬁg;[ wthn:% [B‘E\?esn srqhe.I tgéltesrt]rtifJ %%pgﬁs?ﬁlé des
system moving a further test strip into the sample-receiving position while a first test strip

is still in position. This is an advantageous feature as it allows the user to carry out a

number of lancing operations with the same strip in position, since, in some cases, it takes

30 a number of lancing operations, if necessary with adjustment of the lancet drive train, to
produce a sufficiently large drop of fluid.

Preferably, the deviator operates in conjunction with the cartridge cap. While the

cartridge cap is partially detached from the cartridge housing, the deviator blocks the



bl ood gl ucose testing nmeter. The integrated nmeter of this aspect of the
present invention 15 allows for a sinple, one-step glucose nonitoring
process, glosd@Rdsficantly reduces the obstacles involved pprfdasabR9s
gl ucose nonitoring. The integrated nmeter provides for the autonmated and
preci se di spensing and positioning of a test strip in repeatable close
proximty to a lancet puncture site, automated transfer of a blood sanple
to the test stri d aut omat.ed. anal. ysi s, of the bl.ood. sanpl.e after the test
stri b cor rRertial pREOE IR AT REF PR R b o TaBE e afe of o e
aspect of {hBeaRfi@sesdp. i nvention, there is provided a disposable test strip
cartridge adapted to be |loaded into the neter of the present invention. The
" cartridge i ncl uBeferablyathermetgeingbidss adgnasas ifor yryifying dhatta, steipris iny theetpmpde-
receive a stack o t SErl riia ' d a
stack of 1 SEERBgHosk®R LR popRR LicBetn ASHEREAGLRARY. 1t SRDp BAEmERY
aspect, % her pgsesieflectivavehahi the furfavésdes tike Meelding thamekl. orTHeserdles aashargel in f or
the neter of the present invention. Preferably, the handle assenbly
conpri ses Eflegipase Wilipdicgte fagla (g SHIPSS 85 P9SPhandl e assenbly, the iever

si mul t aneousl y ?’&g”éggbl?héngaﬁégthg%ﬁﬁng%a% RORRASS ADelERY $isten_1ArQfg the

test strip cartri e sanpl e-receliving position. The test stripis
preci sel y piagil¢steacidstap npaydravdenéracanddctB@ tar siramged té slomt owtawb glestrpdes on

According to yet angther aspect, .the sent. i nvent i provi des Stri
di spensi ngﬂ?y\é{e% fg-i"sf W@#meﬂb 1% é‘é?fggg f Bglpfr%mnﬁe(fggtcaﬂyr °p BE?‘PHGHE% to
the sanp) enf-865tMEMEg Position in the neter of the present invention on a

one-by-one basis. The strip dispensing system WO 02/078s33 10 PCT/ GB02/ 01
s99 includes a Stimsewhiabr aygustanggdatot earty out ieectrochanipal mgrgur¢raRds tadready

f eedi ng channpe nd devi ator_ for preventing a plurali f,..t.8st stri
from bei ng "L?g'é‘let ‘ﬁ%‘iﬂ’é’geisﬁs?'ﬁé' L thg VSH@H%V‘%%S %‘ﬁ% 1%“%596?/'31‘(12'?{8&1 ec\ﬂnaatc{(’)srw
diverts thehSikfleivhidhsédifact BR d18dtodeabh thelgap Capivah@pecuslyeat nstediaBove the
positioned in the feeding channel. 5 According to sti|l another aspect of

t he presentlectricahtantacts omtheanetsr gespiing tpaded anet aigmasitigne tonfosceghe §§}?p'|nF%g
and tesﬁ%n%ﬁgtbl ootg Iacoscglal e) el or other analyte in a bodily fluid. The

i nt egrated T HOY %%ﬁ PS4 ai ng a test strip cartridge into an

i ntegrated testinyanpeduslyd @Rr esifying nicanafileo asciewhicyivae fulig theesitduitgy et er
to cock a | ancing device and push a test strip into a sanple-receivin

posi tion, pheegsisig The meteri mexgernaly bedrialpwower gipdenherg thepnly agdyg

and pressi ri td : ri o Kin
o dor -t SFBi R Sy WPl OB il O 0ERira hieahl n
test stripimdicfiedshat ar @fpliis @ebsetpthet meter lohio dtbnoautahinirally | switthftorhighn power

aut omat ed anal ysi s of_thﬁ saml e,bng‘jae integrated testing neter. 15 Bri ef
Descri pgf omaste Whege il HFsig@nteiecyss 3rduUBeNng eat ur es and advant ages of the

present inventi qj?e(:jﬂéféxlbly, b PR GingUhdahs YGRS SHAREEIDY st £1BNE 8 1R Eib&itry of

foll ow ng detaile escriptioh i'n conjunction with the attached drawings in
whi ch | ke theemeteendde tinmee isibtoppedf tr the @jdctire of h axedhstsiptfrom taghmetes, pieferablyent

iews. 20 Fi 1] tive vi f i nt ted Dl d testi
reter accopu oot s SREREGER: nl B AlEHs e i, EPIALSEnE OB o fiRE ' "
exterior Ofihd &ftridat Bas Bé&%géﬁ&@fhe%ftmﬁlﬂéfee Aldvahiagedigly3the Sirduit@his addrggd to

cut-away perspective of a disposable test strip cartridge that nmounts in
the net@f ohmphgtatal time that the gantwdge has been epeplapd seipipduee Waring dapglomehas of

the disposable test strip.cart.ridge of Figure: 3 Fi 5b and 5c
i | lustrate 8 a“B%’E“’-‘SB“ % %glsﬁb?eegls?ﬁtgﬁéhectg@ g#lceg%sea %’Jiéssg{éég)glpzﬁ?'est strip
cartridge. Fi gurieferdbly,ah®alrbniftly ifilthe aveder aliccvoits eeemanberdifngiips dispénsed

integrated nmeter in an = 30 idle position. Figure 7 jllustrates the .
" i nt egr at ed frse gachgrrtidger Adwangaspusindhacirquitry 15edesigned 19anavide pvagpipe sigaaly .

such as an audible tone or a visible signal, when the number of strips remaining the

30 cartridge is low.
As noted above, the cartridge preferably includes a rewritable memory module and
the circuitry in the meter is arranged to write back to the cartridge memory module useful

information, such as the number of strips remaining in the cartridge and the length of time



WO 02/07833 11 PCT/EB02/01 s )9 Figure 8 illustrates the integrated neter
of Figure 6 when the nufti-function handle is released. Figure 9

illustrat ?Omﬁ%sgﬁt egrated neter of Figure 6 when the nufti,%{w}é%&/b%g? handl e
a

IS presse en a'test strip is loaded, 5 Figure 10 is a side view 0
| ancet cap suitable for use with the netgr of the present invention. Figure
11 is an end view of the |lancet cap of Figure 10. Figure 12 is a side

el evational view in crass section alo | ipne 4-4..0of ;Figure 11. il}ustrating
the. cont ache FriffieshEREL ol i ulio it ' 15 ErgiRe nbicBBh f o Bl
repr esent ajvh&e adlsef RAiRIEHESHE Sval Bbinl s fsraal eflvildnidne ferableffth Ofginiewhith
Figure 14 is a cross-sectional view of an alternate enbodi nent of the

" contact riwguldfrequiee thanseef mass strips thapsargipresentria apafledec fIngsyeh pases.apyser is

i nventi on. lilﬁ%.l?gg fenqtglei the g%iséfgkﬁfig% EP{@HSQHE'Q'neW f Qittrﬁi@e.a trﬁE AL h&E cartridge

~ enbodi nent 0 ancet ¢ use w th the meter ~of e present

i nvent i gn, hasl Bewh usal up)gheuset @Ry éngertshd dldrardridpmeven et is apt ofdageir As 1éng & an
end view of the lancet, cap of Figure 15. Fi.gure 17 i S si de e] evati onal

T ew of |t hibeimFEAaE BF et 8¢ 9K corrias PRIl ol e ashe Bt of Pim

t he skin. I i iclede el evational view of the lancet cap of

Fi gure 158%({5&%?%%}?0%51?%% oé’ezlip'i n contact with the skin. Figure 19 is a
front el evati onMoredvew e prbdsioapfof réwnitable mémorFi godele Xhablss atligropussible

el evati onal view of another enbodi t of a lancet cap for use with the
meter of tH¥Spras Eﬁfa“f?l\f@ﬁt‘?rbwpe Q@T&qﬁﬁfgsezafdi rgsghoéﬁgas\‘}fe&ﬁngpay P& VR ¢
Figure 29. idfeb Ghe eax%%i%ess fefdoPPimdLRY aThORad VirBWgefcoanbitearbeeidagtdedrentheof a
| ancet cap for use with the meter of the present invention for |ancing. the
ventral si deeristhealth icangareviger whyeouwdd henissudyihe detave dajerning tyéhethen s uUehp of

Figure 22. Figure 24 i si de view of Lern j f | et
cap for uséo%gﬁ'ﬁlgt path s ﬁﬁ?tg}e%]anqengg?ﬁg%%ggﬁé'vgﬂfﬁ@g gjr’ @ﬁsg F ]Idg%bl e
mat eri al  agghyldibe RABARAIE 1R rhAaRifadBeer toleamble kigghdral s2idyi of 1Be %6 becartiedwwf t he
| ancet cap of Figure 24 when the contact ring of the | ancet cap contacts a

lancing site. PufenbhoBs 3wtanispativard 2n Yty gen of 26 singleamovement; dOF of
on 25 Sy Seest TSyl AL SEhE ety SR D SRR OB |
a rest positdetibly Maginctudd’a leserpigitétbiotheowing he | ancet cap of Figure 26
when the cont aCtPréfierr; lyc,)fthet qugiolnagfct%g h‘;ﬁﬁe Cacs)g]etn?b(i;' Séoct:kr;ethle algr%ep gri% ttr%in and
moves a single test strip into the sample-receiving position. The movement of the handle
assembly may also activate all the meter’s circuitry.
20 The lancet drive train may be fired either by further movement of the lever or,
preferably, by actuation of a trigger.

It can thus be seen that the use of the integrated sample testing meter of the present
invention can be very simple. If desired, the user can replace an existing lancet with a new
one. The meter can then be cocked by use of the handle assembly. This also moves a strip

25 into the sample-receiving position. Movement of the lever or receipt of a strip in the
sample receiving position also activates all the meter’s circuitry. Then, the user only has to
place the appropriate part of the meter, such as an aperture or the lancet cap, on his skin
and activate the trigger.

If the first activation of the trigger does not cause the production of a sufficiently

30 large drop of fluid, the meter can be cocked, positioned and fired again, if necessary a

number of times, without the need to insert a new strip.



Figure 28 illustrates the feeding channel of the integrated neter according
to the present invention. Figure 29 is a schematic view of a test strip
desi gn sui@b@siQr use in the present invention. 10 Fi gurg-pRgoS0Reo
schematic representation of the electronics which can be incorporatéd in an
integrated neter in accordance with the gresent invention. Figure 31
illustrates an alternative nmechanismfor providing a "pop-up" feature of

h f the i ' ' W th th I .Fi
3271 st rat oo 1hoPeaane olo preSbisTict i, et il e, A GpiReeie Bifgieciods ©

i 11 ustr at emadd)esuffedbranilsit will k@uigatd lardundmhanpieRNs isbethal dewilFiconaa &@ 1S
an opposite side view of the nechanismof Figure 31 with the cap open.

" Detail ed DEEWS-Feriyingoares althe syiprand grsamplerwidl by takesrante ayiae thestrpr ovi des an

| ntegrated et et [Ofns 3Pl HGleABRI L AR RRERIGS QDoiBOHIY drl He dieUiCh
. as blood, including a disposable test strip cartridge having a Stack

t est st i ppresingly os@uradhadeinnparfidvdarpavesdsithosenstepst where fraaivhl Hattestytdnd good
nonitoring of, . for instance, blood glucose levels by integrating into a
single rret‘“eyres’tghteargtagﬁgn‘?gr’?%‘i'yed in sanpling and analyzing blood into a
sinpl e process pRRMYNthedmsicP3$ @diREC o proiubBendr &38Rt 4 RNRPIE! SNpioli | orbe
described below relative to an illustrative enbodi nert. Those skilled in
the art wiinterstpiat Suidatiepartianlat teeanglyes ertdoadnsaenmti¢ & gheopsd tevielsplSeripadagtedn a

nunber of different | i cations and.enbodirents and is not specifically

i ted i e bR R e i L B B s ™R b GO RSB
The pregenér pHVERtHEBErgs] | be di scussed bel ow in connection w th sanpling
bl ood, 30 although those of ordinary skill wll recognize that other types
of fluid can al Aevansagesudly, the girinssare adapied 19 chy oph elecerhemicad maaluseshindod
gl ucose sapplin n est.Ln er ' [kl ustrative

enbodi mentﬁr’gfc Tt '%g%géﬁseerﬁn%te{ %\?gﬁﬁgegﬁ%%?%gﬁhg%lg?trc}a%sg{;s»sqcéﬁg§ %t o carry out

el ect rocheni cal Thstafoysiis aQfreferrod eathodiatgat ¢he provuay Giveniidn psldeedn ihtbgratdne
WO 02/ 078s33 13 PCT/ GB02/ 01599 nechani cal parts could be used in connection
wi th phot obkeed igducasafepting metase The pieqragd aprien: eistisppaettofi the presentsiayention
modul ar;nous| ; e £ : L9 i Nice m
for exprootihiiotp B brelys BlfkEse ahol ML ARE 4o q] BRI SNBITLRT. |
| ancet assebsclesfiavolpedi frequegt glneosskhoniting. URerintegratedpomess peovidesfoothe

bl ood on 5 the surface of the skin. The | ancet a%ssenbls?/,i ncl udes a Ialmcet
13 and a | ayewated, ande pracise ndispensige id PPsigoning Afamdest $trp gnarcacthle #losene
skin. Wen LOBREh st bi36d LhiR b b Rest A

| ancet cappl%gﬁﬁg}%oe%%{acgg é:l{l{}ggﬁg ?(gn %ﬁdeﬁﬁ%%gﬁza 11 gg Etﬁg %r oxXi r%taﬁmgnd
of the devamkalt@mated ahalgsisidethedhomimanmple &tdr chealebtotvip eclbampatheofammple ftoamtdet 13
t hr oug he calg 1& and 10 into the skin of the user. The cap 16 can have a
mul ti - ct t BYILYe s'%-f ace in order to promote, enhance or facilitate the
expressi on of bheaddhy t8aRSHENGpENRST HRIERnOMEntidAC thRkd R-prd¥ifed ABGHSsable
assenbly further includes a deth adj ustment knob 17 situated at the distal
end of t hetedt stvip caridge gdppisd tte behleadeshinge theRotetari nthofpredeat daysniion. The

adj ust rent _knop degreases_.or, _increas t he puncture depth of. the | angcet.
The dept n Shitiee SETRARAAnRlgt R Gl QYL po e theRiive M Sap R BN
accor dancestpt,ha gaptally detehable dasridgd dapahd & btatlp oL@kt striishaispbSed i theesled. i nto
the meter 10 and includes a stacked supply of test strips disposed wthin a
cavity & hol | ofcsoTding te anethen aspectothe preseet imenEPm grovides arraulti-fypetin handle
cartridge | o di.sp i.ndi. v -1 est I dj

channel 1&&@@@83@?@# cr)l?é tGfsl-hgic]f% %eed]? %Sxtﬁ%{%hté{’ﬁl eg%tsf&?lﬁ? btt?%é%a{lgltg eérlslggfpblgf

t he | anci ngompdised @, levér. pWaen aaisandepZédses the dapdleabsehibyy, tthe 1dver aipriltahddisly

t hrough which the |ancet 13 Easses when puncturing the skin. In thjs

" manner, whESFKE Helancing devise pad dispenses ongesh sty framythg fesrstisp serdridas, into 81 t he
skin surfa iR t ¥ {ATh Vatt R €

. wound to eﬁfﬁ?lgnfcﬁ;‘ﬁﬁ%l%g%lbgbn? géﬁgﬁt ﬁgpslt@ rﬁs%ﬁ%%%%(ﬁe&t tegpﬁr éi;t%itse1

posi ti o) ndistace fremttbelansetr i p adj acent the | ancet ensures that only small

vol umes of blooq are.required, . as the strip is.able to touch 25 and .

not ot 1 cal 1y Wik dist Bahiasbeitofe gkt e aouidy o Bt fabensing
practice, gstdrh fatbrvidr8ihglteht Sy i o tesBstAP darthiddet tReOsAIII rdcBRA itfh
internal wall 19A that defines the inner side of the |ancet cap 16.

Accor di ng imothgrmeier ef thatpsesentisuéntionton 2 hae-hpost hgsinallhe 0¥ dispensiag system
frusto-conical or funnel shape, or any other suitable shape, for precisely
positioning the |ancet relative to the test strip.




30 The lancet cap is precisely dinensioned such that the | ancet body 13A
that carries the |ancet 13 slidably passes through the cap. In this
arrangenertq odfMgsizancet 13 is precisely positioned at abou

| ocati on eé%ﬂ/tiagait i s depl oyed. Correspondi ngly, WO O%F%2§?§@ﬁ§%

PCT/ GB02/ 01599 each test strip is precisqby positioned at about the sanme

| ocation each tinme one is noved fromthe Cartridge to the sanpl e-receiving

posi tion. rgpapreci sg' . precisely" are used herein to include
posi ti oni ngb‘?ﬂ‘ré&p%ﬁlé?egr@ﬁg?‘ﬁ g %19[ e?thsglrlﬁ?grr%étt%lgarﬁ}%ettﬂea “kiihecchanpedi andng
area of theleviatir fok rprpveneihgta pRkalith ofl tegestiips Eaeh beinepositibned g paatakdise
manner. The integrated neter of the present invention is able fully to
~exploit t hehpehamsdimal Thedsvinrerndiverts theslider iipsidedhe gast caniricize shp wihen Adestise
of much smalleis SeBh&Fm the RIGRk! ilable strips require only 1 to 3 p
of sanple. ﬁ&ﬁ;pésersgﬁgbe eyeggéﬁ?ﬁ%?oblens and cannot see well enough to
" be able %0 transfeording o stiflldnothet asest of tisappsent lilvagil diegd Vs peovidel an
sanpl e-recei ving are f strip. Such, eyesight problens are conmmon
conpl i cati 6W§gr&?edd'i“§§'@8 .S&WPémgLP(ngntﬁfti‘}g %E’Ilq(@cgllué‘i’?ealﬁﬁelt Prapther pnaytesiing| es
to the stridgpanligd Pie tifteamledSHBholToRprisss e0h @V be §
present mneter .ﬁlt li s t h%s p%ssei bl e '?o ar Pérﬁge?%a@go%é?gt?Q%a%ﬁntg%%tl{hgn%%t
and the pr estsgrateddiesting meterpdemtessingaa handle trssemily ain el evéngnsmm| b, cdekta
sufficientql%plu%p of bIoodl}o Pe eépressed 15 ?s a drop of the user's
skin. Such ZCURadFViSF RAWPIT BelSHPRIR IR ofh AP IR ECTX Mg PRSItON: eprssiRg dhea
of the (@stntsiraied testmglfettNeh HeQKInSer PRt hh®PleBn®h thibser R UEl mg{}gfdmué?t est
strip. The snall vol ur%e of bl ood or other bogi I ynl?l uilggeéxpressg rom tcLe
user is sufifiveidelencetgnigctharskineinjorder b farmea dromofblood arhsherr Bwd metherskin
absence of n t : I e. .20 Th ter i.s arr ed such that,
T use. wi ChTeRa e e P DB MARREariOl 0F B i AR S aidohced
sanpl e- r ecahalysig ofittedampledsbe aitqfatbd GRtihdMmenct ure by between about 0.4
nm and about 1.3 mm and preferably between about 0.7 mm and about 0.9 nm
Once the sanple drop touches the sanple-receiving area of the test strip,
the tesysstgidt Ut Qpah: eychleJl AR the bl ood sanple to the testing
portion of X trip cartridge conprises a repl aceabl e
and di sposabl e (tesd aml ahertfeguaand adgineigels dfhé prgentehRintiodREN bk hgors WP} Y
of test strips is qulﬁted or expired, tile user may renove the used test
strip cart PRUgEoed byntetersacs: fo thenfaliopdag detajled, desgriptipaga ominstion nyithy the esh
supply of tfsdnedtdrhRigs THSyEER Akk Sefberdcb & ' tdid
described in depth below. 30 A Strip "Efu&spé‘ﬁ%?ﬂ%ﬁé@s?"e?n&%o&%‘g%?%tjdg?a@ﬁ‘he
co- oper at i diffesenttviewe test strip cartridge 18 to di spense test strips
one-by-gne throygh the feeding channel 19 and jnto,the sanpl ereceiving
posi t i 0261t 0 ef f SCFUEhdS §BF&§P‘?°§§‘3 Y AR et br]aocbil"&ﬁ@s%f:@? ageEHRgfhg
to the ill ustpradepdieRes, ment, when a user depresses or squeezes the handle
21 of the device 10, =~ WO 02/U78533 15 PCT/ GB02/ 01599 the strip dispensing
syst em 20 pushediguie2fiHi planyiew elsthe sxtetipr ofithe ntegsated knetanof Bfgurdie t est strip

cartridge and i nt i el . According.to referred .
embodi nent , han%if @ ré?q%fgﬁ,ﬁ gia:i!g c%?ig\g PEPRSTAN® Ptﬁ%ﬁ%?ﬁ&%@ P camddgsshat
cocki ng t henduatsaethemsrndf Fighee Ior epare the | ancet assenbly for lancing the
skin of user when the user depresses or squeezes the 5 handle. The
wor ki ng® of t he F&gus # a8 §peﬂf§iq¢§d KV eth Bedeqnupanentsuplc theodishosabileatest stiipe
descri bed panddyedres lg?t_o,ai | below. To enable el ectrochem cal analysis of
t he sanpl e, the net ef further includes electrical contacts 22 situated
adj acent the fe&tiues ShHahnat St9llandiecoropay edatie sfahé ags othe dispesinte feaf med
on the test strip. The electrical contacts connect to electronics (not 10
" shown) Iocé‘t"é’c?aﬁ\‘np‘flﬁ‘?'n t he nodul ar housing 11 of the sanpling and testing
meter. The el ec ' i : ont act
. the el ectrodes F:E]@{F%gsss??iﬁgar{lﬁg%ngr e&?@(}é’fﬁr{é %h}abgg?ﬁ%%wﬁlg\?ﬁ{%%\%edﬁnﬁéﬁg {LO
"hi gh" Hbwede pesidon.

Figure 7 illustrates the integrated meter of Figure 6 when the multi-function handle

is depressed.



The test strip generates el ectrochem cal signals that are passed by the

el ectrical contacts to the housing electronics. The el ectronics process the
signal an late the 15 glucose level or other electro i <

det ect abl gmgﬁéé 3132 of the blood or other interstitial flui ﬁ?gﬁﬁ{ﬂs?x%arrpl ed
by the testing device. The el ectronics tqﬂnsm't instructions for an
appropriate display or output regarding the analysis. The feedi ng channel
19 has init a st ' ' ontacts 22 Th

el ectrical cont ?éﬁge ?gllgsg‘%?isggﬁ ﬁlgégg?ﬁg@eng{eg?? ’@Eé 68@%@ ﬂge @g&'&g{: &?I}oh?nsfﬁ? n

t he sanpl ei2f}laaeeiei vi ng position, the electrical contacts 22 bear on the

test strip and Iocatg,ht secureja in the step, In this manner he strip is
1

t
* prevented from KeRMIRG IHuRtIalGes the atg¢ Bﬁfqﬁégﬂﬁﬁ)ﬁéﬂ\eéé@ pphigfusstion handle A
illustrated i Al ated sanpling and testing neter 10
i ncl udes aqisvtl)ﬂsaﬁ%ig\ﬁ{é%aﬁfsst%?%;}knga?%r di splaying information related to the
" anal ysi sSof the Fsanpll®. is2bside caevdiofip tancdthoapi dultalsie riat uve wathbihdi metat of tte
information_ in the stplay i ncl udes a neasured bl ood gl ucose level in a
bl ood sanmpPESHINWROIas the time and date of the neasurenent. The displ ay
may al so provi deiduit oI iPdn A Viegar theNshckO\@ppiFRIre 9h. test strips remaining
inthe test strip cartridge, the operating tenperature, the expiration date
of the test strifgguearllri dgade elagationsk viewsintagossirsctiealoagdint He4 lof Fegure 11,
According t n actice of the inuentign, test results are stored in
menory in t ‘g?rﬁﬁ?ép“eé’ﬂﬂta%rg]%‘%gtm P ‘?ei}\{%'f%ﬁls a user to view prior test
resultsi0 WO (24} 88383 a bbaphie (préien@dSPEf dRSHpreRLRS prafikOcrBasd 89 thd Sap of
out si de buttons ich can be used by the user to enter data into the
neter's el d&dWdhPcs. This may be achi eved by using the buttons to navigate
t hrough one or | t | . r o,
gl ucose | evel s vlim? % epﬁgylﬁrﬁ% e%%a%ggln@?‘gr@gﬁlgmﬁgé,e?rgﬁ?drl%? mg%f)‘?’gscggtls%tﬁ'g%e
handl e 21 toftimilandet eayefouaseywithdie rhéter dfahe plesas svehtign.and aut onatically open

the test strip %artrigge and to advgnc,e a test strip fromthe cassette to
the feeding chanh@ire 191s friide geyationdVigy o spsalternative embodimeay af Adancat parjy
part, suyghyg $i : : hat. Ski » ts
Phe. i anct naooks i o mefer o S herd WenhOIE bt T Qe SRR oS RE R,
assenbly ficags the lancet 13 into the skin a predeterm ned depth and at a

preci se 10 | ocatj.on. . The | ancet assenbly irmeg:i.atel retracts the | ancet
fromthe skin. F\%”Fé-ﬁrégiad’ge"gavbeﬂgﬁﬁ%ﬂb‘éapé’f iB¥&dPe ring (not shown) so

that, as the rretw%uréamg 8 3RREIARLONA Veew b heahh & cANEf FROM 14 iNASbiak ek
pl ace, a drop of blood of the required size forms on the user's sli<| n. As
t he bl ood depgisplacsdsiromtike $Himod contacts the sanpl e-recei ving area of the

test stgpjip and gapill.gry force absorbs blood into the.stri af,. anal ysi s.
The usefdhs ol dubirhd S paRierdis ARSR glonof R aRiel et B Fiebre 3 ffnstifakhe
amount of khpatcintacebedriheskihnto the test strip, generally for about 3 to
10 seconds. Accotding to one practice, the nmeter 10 produces an audi ble or
visible signal féeuraddisefrontplisvational yievhef the caneffiguedss. bl ood sanpl e has
been col |l ected as - LS. .ha eqgun, e user,.then.renoves the neter
fromthe okin andiheos SAPPEakaoRR MERLF gt SR I A IRE FarfdE
until the ndduthe meserdif s mryeat in?ontRef erring to Figures 3 and 4, the
disposa?le strip.cartridge 18 .incluydes a_nunber of conponents designed to

facilitate autorradyre 21 s engd iew ofithesap of Riguri2G-he test strips. According
to the illustra j i j imcl '

housi ng 30, a cﬁ%rgzggg%?égf ﬂa\t%?n%lﬁg%ﬁg? %%&g&gr%%&ggg&ttogétlggt% ?lca%s%gg,ge a
cartridge odth tB8 nemat o thpusbsenpinventiindsr lageing dieavengal 8 of 4 fingertiieadi | y seen

t hat the casset housi.ng 31 i.s di sed within 25 _the vial housing 30 in
" use, and that ;f@‘t{&ﬁ?ﬁ %b@%cvdﬁwﬁgagg?@fiﬁpﬁqﬁ@r?ﬁ - vial housing. The
push-up nechani $in38 2k $s 248 vmmtemawé@?éd?ﬁem Gtla 1&6&2 balﬂgfor AiSe @hﬂ}eﬁb

. the stack of test strips conprises about fifty test strip n vertica
al i gnmed? . mesenaféhe prepent inventien forped af a flexdble mteridi @ng dispeset! in avesh position. s

not limted to &.st of fifty test.strips may, i ncl yde any nunber, of
stacked test st il%ugfgagds arﬁlge;‘)’bés(%?ﬁ%'e%’c%‘%ﬁfﬁﬁgﬁrﬁi}%g@?n#ﬁ%c?ﬁﬁ r‘é‘gﬂ?ﬁhe
stack 32 t dwRedsptdofitactratlandigesieap 33 such that when a forenopst test strip
32a is renoved fromthe stack, the remaining test strips in the stack
advance by one. After the forenost strip is renoved fromthe stack, the

next strip in the stack noves up and is ready to be di spensed for a
subsequent anal ysi s.



WO 02/ 078a33 17 PCT/ GB02/ 01599 The push-up nechani smincludes a | oader 34
pressing against the last strip in the stack 32 and a bi asi ng el enent,
|IIustrat%g2§0;8§:ﬂsator 35A. As illustrated, the tensator §é‘€7(ﬁﬁ?ﬁ“)§es a
constant force clock spring that applies a constant pressure to .
The push-up nmechani sm may al so be provided with a non-return ratchet

mechani sm or the 5 |ike, active upon thgploader 34 to prevent the | oader
34 from novi ng back down within the cassette housi ng 31 and thus causing
the top strip SFigdel83yE sidl%ideathis AiRrbfe %F RRECOMAIhIck A fo e WthGRE!
may take the formof an array of appropriate shaped protuberances

di sposed i magtereofithe presers anventino ey 3k ctetﬁoimableoﬁexmtel matevibl andpliggoséeiramces
" upon the |oader .34 exterior. 10 The push-up nmechani sm 35 further includes a
tensator rdtRPRYFO%E to secure a portion of the tensator to the cassette

. housing. The Vi gligie9ii§ s@ie vidi bide 1426l é%@ﬁf’?éﬁr@h@swl?eh th@cérﬁL&Q'ﬁ%le%hé ock
the cartridge in the nodul ar housing of the neter. Wen |oading t

cartridge Jahceheap eontacisghelancingeitei al hou5| ng cli cks unanbl guousl y | n place

to ensure a pre oot :

seal i ng el ement Cljé%ﬁe 28 lHu%tgart\ Sht% ?dheg Vi art’ln ¢ @‘L@. ﬁﬁte%‘ e% ﬁfé 2891 mgc}o the

pr ot ect thq)résesﬁmsérrtions from hum dity, which can danmage the test strips and
conprom se test results. Alternatively, the seal can be included in the
vial housing whei@ER29satsshematiccupw ok aclssichtmig desig petableator juse in theepresent
cartridge npierihal itself can have desiccant 20 properties, or desiccants
can be di sposedl In the interior space of the vial. Any hum dity that may
mgratelOnto th&igesB0d¢ 4 sqheriatit rapsesbitatidrestrheraleetidrabsSwhibh @abBelinbeborated

neutralized. Prefera the cartridge jncludes on it a re-witable nenory
nmodul e such® Qfg"ﬁ?ﬂr@&‘gﬁéﬁﬂrdh?ﬁor 3R M ‘gﬂéf‘alérésenfmé(e%ql%trom cs in the neter
wi Il include megnsydan illpRidsan @it RIREY ravqm : ter
can read from and éuvf/rlteltotse merr{)rylm) Fa rTlh yﬁr%(r}?lfeeggm FF
contai n a dhd ¢aproftthodispesdeleftest stripeanadge; Mdtbehfacaia aAmieI:i preferably contain a
uni que code for ridge.,.and its. e d ma aI SO contain
conpensation fa tl%‘frgggélﬁusgﬁ )}?ége“é‘?nla?‘f‘gjg{‘éﬁ?ﬁ I“Gﬁhcfé N3s venous,
arteriaisor neomagak 39'11%%&5tﬁe%@dlﬁﬁllsﬁﬂ&*médryw}mn{Hﬁoﬂryégife@éldé)f strips in
the cartridge and other relevant information. The electronics in the neter
will be set up tfdgurs 4aimyandenpasitt sidedidw of lee BGchnminm pf iglut 8 Wwith the cap
parti cul ar éhﬁ calibration code. The electronics will also be set up to
wite to t nmenory nodul e such information as the nunber of strips used,
the length of time the cartridge cap has renmai ned open, the VWO 02/ 078533
18 PCT/ GB02/01599 date of f| rst openl ng the cap, the date and tines of each
test carri ddetailed Bes LT nvgntiome test. The cartrldge may

al ternappvely i n VI si bl e.
characters, as ;ﬁ{b;‘? gseﬁgg%gg@&a@pﬂgo}déé?gt%tf {) cfg %tei??rcsﬁg}%lmg a&ﬁ’é’mgi%

Fi gures 4, s@aple5df, bodily fBid, sigh aQBlo@dﬂlandtd’gEa dnap(ﬁsrablégestfs&ip bartridedRsall ¥
| ocked |nto pl( ge on th cartridge a cap.retainer _39. To allow for the

strip di speHSKR t%%ﬂﬁﬁ ISPRSE therdn. n%g%lareﬁ%ﬂfwwawuqu%mt% thg anondtoring efitfer ¢ he
feeding ch 1 t

cartr] dge. cmilees oo Eulclt 16VctBy iieriting B\ Sheft R tHE sicpE ilifea f'°

Slh de supporsamplikg ggb@all}gprg big@i ioto asmmltﬁepmﬁus Emplqir:ljg)a smg;lhanmtgm I rus hi nﬁ

t he cap,Letainer rel eases on, t artridge cap and al |l ows .t he
cap to pop up a WFedLFENninEg lgﬁmh’ﬂf kbet h’é?“égﬂ?ﬁ F’PIBW %@lawé 0028 milistratig
strip 32a iethbolBnéiit aCkhode skifle®®n tRdart Wil %pﬁ:@ﬁ&l fial ﬁﬁ%r\fée'ﬁg 1%?1{15111 Ay tﬁé

may be seen in Figures Sa to Sc, the |ock may be rel eased by pushing
| ocki ng menBelensmiediale number pf differeat applicatiansehé embhdineints andvis not specifiodlly

"~ | ocki ng cont rna en.in Figures 31 15 to
34 the ret éﬁ%ﬁ lgf&ggﬁlécﬁﬂéﬁg @gpﬁﬁﬁu 5"‘8@%‘1"‘“&&%‘%‘%‘%@??%8 vial housing 30,
. by an outward pﬂ&ﬁgﬁé@nﬁbﬁ@éﬁt&ﬁi\bﬂfl Wﬁsﬁfssdﬁﬂé&oﬁﬁrﬁfﬁmﬁécﬁod QA shi ghhg'bv&an
the vial housing 30 for exanple, thereby releasing

the retgjner 39 a

t hei r g@k@h&f’% oserf oxdingyjiskil wﬂleree%q@@ah@t@thegjweasf fluigipan glspibg used.
di spensi ng syst rtrld
cappdescrlgbeé agj?%%gsf gfdrf)d:%%ﬂ{s att g?lgtg s?etdt eso\téf é{}roltsggm?&% %gﬁgs{nlgl%gertgdgk
into the feedirdiggadanilbistrdve emtmditaenttod t}mbsehomvéﬂftﬁ)nt s sieter i deRighbe to
sanpl e-recei ving position wth ts sfamﬁge(d{ecel Vi n area i n close and
preci se pr & th'? "c?"éldﬂf‘d‘h‘ﬁ’l‘lu?‘@ X$is; gt 2 §@B&l§ed OVR¥ELs it fesigls fensamg

system 20 conprises a nmufti-function handl e 21.




Figure 6 is a viewof the integrated neter in an idle position. Figure 7
illustrates 25 the integrated neter when the nmufti-function handle is
depressed idle position, the cap retainer 39 force tridge
cap 33 clggégmgggmsecurely connects the cartridge cap 33 tgcpﬁgoggéégof t he
test strip cartridge. The nufti-function,handle 21 conprises a |lever 21 a
(see also Figures 31 to 34) and when a u%ér depresses the | ever, the |ever
di sengages t he l.ocki ng nechani sm.on the .cartridge cap. 33. ' As i|llustrated, a
cap opent nd CRTiR B S8UEnE b HeohBirpn i BSioReBisciaiSen The Sempine
retainer 39nd§ @es&iagm@f ddngprizeP a IodulLTRobfiRg AT (SKdWID R PRdYe BNchcBaRAsEnd Bie
slider slot behind the forenost test strip within the test strip carttidge.
" At the samentegmatedt $ystennifiel expressimg &l subsequeatle sinalysing desamgle. Whhe megéri bes

behi nd 21 078s33,19 PCT/ GB02/ 01599 't he. foremast test stri shes
the for ermvgfcq‘t“{ee ta8ls o BSSEY %@uf‘ggﬁ?%&%ﬁ%{hﬂéﬁ USCE 1O FXRIRES o roﬂg?‘%%n

Accor di n§ tie $ufick bf thetskiat athe@arRecisb@mly ihdMedes lail&ifet | Paftl 4 hadtideGe tlagXi ! €
slider 41 and the drive elenent for the slider 41 includes a device,

i 11 ust rat edodrivnghe dancghade and it @bdhe sk oVheint ppcked.oy triggering uttonr kS
that the f t trip is conpletely pushed into the feedi ng channel
before ano%&tgrgggghset(ﬁg{ertfaycan be di spensed. The slider 41 only returns to
its original pos\tanogt capdsb it rendvablyranathddas tthshdusinghBisattihe proximplesndyofahel

accurately pl.ac?g into the feeding channel and_is in the sanple-receiving
posi tion. TRYEE 14 Rnd melpdenan pRerirg toallow paskasg of the laneat 13 dyouahi thespr 16 and
nmechani i L+ aed f r i t . 0.\ f eedi
channel ﬂg]ngi‘?t éntggrsli{%dgb{ ﬁ%t U%ﬁ'e %S{a‘ﬁs%’?:é%ﬁ {Plgv%ﬁtrlﬁﬁfé'l @o%gé@%deﬁé@%fé %n(g@%?%) t he
f eedi ng chamméte, ¢rthentesstfagtitatepthe sxpessidn afitddod by pesengy thealebico odtosthepkia. f or

o o Al e IR 5l P B P
invention, o¢hiRsarmg &dif op _stit'éitﬂggm%ip RRatRinest e HERH YBR[ ES kndHh Hé&eis@fﬁ?et he

meter 10. This may be achieved by a contoured 15 protrusion 33a from
cap 33, as indieases the pRhefureedepgiofi the bancetTHhepdepthr adgustmenmtelgnob eegutatedont arjwts
wth thesrear of the in.use stri ma e, brought into abutnment therewith
duri ng g?ozl%n%uncﬁur? ﬁ%ntﬁgmgcp gceg\gﬁﬁ!%g\%@ ﬁecPWﬂgesenbodi ment, the protrusion
is contoured to AfeROiies sartelge 1BQS TAdéd iRt infet@Ut0 Ml ihdIEdSARcked SelY bNY
position as the cap 33 closes, thereby ejecting the used strip and clearing
the way f oricsh sy dsnosesd withivea cadtreer killovhintering afghe esmtridgeehausingn The tese
appar at us. i r. e .. L - functiqn ndl e 21 further includes a
cocking | e\?@ﬁ) %{r@% 'g%%&’}t\eg& H%lgﬁén%{:/é (t"}qg}tl%qi%@gr& %Rt #g{h&g %n%l.g% tﬁ}ée
handl e i s depetestStad feedirpoctinngl leadson® fhedaterioLof thadamding taf UAChHI frecibamst e
further 6pe[ates to,.switch on the electronics (not shown) of the neter 10
e

( ) .
to prepdl e 1958 PRRTENLY i the ARgriss dhrgveh whichshe diticgle L bpatses sehpinencipgng the
Accor di ng tsRinany, ik SLAAEE whiEh ol IRk Byﬁﬂﬁre?k}fecstkﬁrpgﬂcpédfo 498 Provihs R the
detector for detecting the presence a test strip 1n the Teeding channel .
Thus, when skinesusface, ghel édse stripris dedaelt in doset propimity (r the ipuintiyrd wotud td amtirey

site, the ¢| rgnics swtch o According to one aspect, the strip

di spensi ng T SleheonarS e rpn MPrecy R A Ecish BTGNS hioe tssbtrizarigentehe

| oaded at 3arfck@hsurtd fha lontyPshis PERFIS O BITHEME AQuirts! d4ARS shipdis UbRt @rtoﬁéh 44
in co-operation with the slider 41. The strip dispensing sygtem 20 al | ows

onl'y oneé5t asd agomatically wigk uprewen elemalhdrop afiblesd. Aft er the handle 21 is

rel eased and th lider. 41 is_brough ack .into its Jgniti osLtion, .as
shown in Figur ee'AEP,%O (ﬁrég ﬁeo\ﬂed{r%c?lcg’fgé@?sgrﬁ&?ilggflgtgeﬁ'ztda?@é’%h? ousingacludes, ¢
def | ect subadgtean vadll ¢9Mtibatt @eflnegtheahnafdidei sInBé 158t c& N6PAL&Aingh@® an VVO
02/ 078s33 20 PCT/ GB02/ 01699 feeding channel. The rel ease of the cartridge
" cap caused aBgmaepnehodiraentothe thousing walld OA cankave adrasiarconiel ar dunnsi shapeopt e
the slider C I Hel! i tion.  After t.or iLng _one test
_strip, the alsl? Pg@?ﬁggagf’e egﬁﬁée?g%awg‘l[l%clf P %gtl%dléﬁ%O ﬁgl@g%ttrre }afgggw%%% t%fg,smrpat her
than thdough t h&hedaicestap ip peevidety digensioged such thhiehd R@dettddonannght edrrithe
neter 10. 5 en thgssﬁer presses the Eartrid e cap 33 closed, thereby.
ej ecting tH¥ ?Pé’éﬁt f 2 S{1dally jppsses faraygh i the $aPr ot les ayangemeny theskapeett hb is
strip disp j j j : I LOur e
o 11 a ol B e R toath S fe s g Eed o Gfesbndiba
addi ti onal squeezing of the handle 21 only serves to cock the | ancet
assenbly 14 and does not | oad another test strip into the channel. In this
manner, the strip dispensing system 20 10 all ows several cocking and
| anci ng attenpts using the sane test strip. This feature is particularly
useful if the lancet is accidentally discharged or if the |ancing action
does not generate a sufficient anount of blood. In this case, the | ancet

Y P 1 o . .. o,



The test strip cartridge 18 and the strip dispensing system 20 co-operate
with the 15 | ancet assenbly illustrated in Figure 1 to efficiently and | ess
pai nful |y in-and anal yze a bl ood sanple froma user. i

above, sqt}@géﬁr@’ﬁandl e 21 simultaneously cocks the Ianceﬁgg)@%ﬁésgnd
forwards a test strip fromthe cassette jpto the feeding channel 19.
Referring again to Figure 6, the |ancet assenbly is in a neutral position

prior to s j . ri rain 14 of | ancet assenbly conprises

i ve t ube ! {e3Esp 1F sl B pdsRiled b Bhor i o oGRS BB 17 Bioved

hol di ng t hdrontitheehurtdidge @ thé sfhplsRédengnd pdsitivrdi Nng t he | ancet hol der forward,

a second spring for retracting the |lancet 13 after the |ancet punctures the

" skin, a trigger 1hatteons 'presise” andicprasisaly]’ e aised hetsin, o intlede pesitening sherbl v
further in : A It for i.ding.the |lancet

13 thr ough(i)tu ﬁ‘g&;e erl}t“ﬁ(rﬁg&%c}g't?t%éjtg kalmﬁ dc’)?g%{ﬁglg grfggeé\;nlﬁé or %fhélgéltﬁslt nsg“}f RS et

- when not5i rlods & edchiotliclin ¥ repeltableanameist 25 test strip 32a within the test

cartridge is al zl'?!gi n a neatral position. In_ one enbodinent, the first

spring is a hard€pMieigatgndmelse e tindrosenty inysption pisi aRje fullyt fa explpit dhee,

the resi duaéchﬁmgfawmﬁ&vén%té RANEED desSHPRhicRIBY &Bgsé bf ekt Binb g AR,

urging forward the | ancet, causes the Tonpression of the second spring.

Thi s conpr &seseutly begjlable sihips rgpiret ordy iloto dfpltdfesasipien Dfanyhesetsahoet eyesipht S.

Once the for of the second sprjng, on the | ancet outweighs the, residual
noment um tpﬁ(g’?%r@% canmpt ?Fﬁ%"jﬁgﬂé’g‘gl’ ﬁ‘gb? @P’Fd&t‘riaB%grﬁucgﬁg‘ ag wpes il e
handl e 'l@V%Ecugételgst_od{ﬁQrs&%ﬁ%@ecéﬁink|akéé5<§ﬂ' ALe6H. | Sudn @é&%ht\?\mo&i@ns?ﬂ@@oﬂgn&?ver

43 retracts the drive tube to armthe |ancet assenbly e sinmul taneously
the test stpmpligations g d@betes/ Fheag@maticROTeaBIAB] GaBfFeef tampdesgio thhestrip

feeding ch and into the sanple;receivin osition within the |ancet
cap | 6. Thgg{bzéq l%ZEhre iPpeseat %thassaép?'}& Slvapage Pt‘ihgthvgmt'Bet%e | ancet 13. The
user presses thét isan@epossidie tbbarA@ge el opRrdAYofRBE lanc&Umb tAS presdur® d6Vic®to
arm and depresses the tri gﬁer button 15 to allow the IanceF assenbly to

K|

drive the [PEMd&e atupctura whichallows g, smal, bpiosdtigipwix velnmg afblepd tecbe expressed
sanpl e- jecel yi ' t { T | v_subseguent |y
ot T act bt Ao R B s sk, SEh il o U bERGE0 BRGNS RS R
to maxi m zarealod tiggu@sttstripy dw tohhopdcikopositibrifOaf the puDEtant €he @RGaip.he drop of

bl ood is | arge enough, it wll touch the sanple-receiving area of the strip
and will be wi c&@ﬁ fmalb vehune of jloodrRe othest badily; Buiduexnressed frany the ruset ds t he

blood 10 s | bSn; an: ' |l e
Pegi ns. aut Sapcab oAl Yot B OBl bRSe PR KoM 01 hall o SR ACE
the | ancet gbmpsel6 and the | ancet 13 fromthe | ancet hol der. The user may

t hen diggard the,l ancet .13, if desér d. . Those skilled in the art wil| .
giich

recogni Z& that hedPRISE & papResd S f i“_bé‘sefm‘yiﬂbéh%ﬁrllpi Pethe; smple-sreqiing
with the t?@ﬁhbﬁ‘,@i& Sdmp1EReRIVESE Blea 1§ YERALALEN frobP theCHHIRIE by BPWRICRSINE 0.4
invention 15 is not limted to the dual-spring drive train of the

i |l ustrati vanendaliuid ik mot, and prefferetd i betoveen Bbeui 0ssmir0andrabouyh9 2¥ni | | ustrat e

di f f t enbodiqrents. of the design for the | t f the. i
nvent | on. The CUGe 16 PP RESH RedfheuPE stmBleaPot e AEPAICLS 2ot AFirh oy 30
having a pee dmdmandilp dirtQs YGRS HE: fodhd ReiOpIiSYothe Qfrigh he | anci ng

device and a contact ring 52 attached to the distal end of the cap body.

The confact rindhs2estostripcqanisidge samppisest arieplaseablsy ard disposable pprtidneof et

it 1 - cont Gp Soh e et eP T heh L B A R BRPIAGH of ettt el

the axis ofmayotimowe tie usbé tdsameiptcattddgeTianmdiinbért & @Blvaekt 8dirSetifridge cbhtaining
designed to lpressure %he dermal tissue to facilitate expression of a fluid
~ sanpl e af t @fTBAEIRNY o irst HEpPsralhe desallsof thesteptestrin sartiidiee d 8rgdesenbed incdeply
body 50 camgelpc! ude a connector 54 for renovably and repl aceably connecting
~the proximal end of the cap body to the housing 11 of the integrated neter
10. The3@onnect @ sthip dispehsinglsystern 20t dpeesetenh ¢osopepdtenwvith tieotestesfip rditridge
t hreads prqyided in the housing 11 of the deyice 10. skil.led in the art
w1 ot ecoott 38 Sipatetr oRtan by foistieh dheiseiBe clamaeh Ly 35d S dbe Saramleu
departing fré’c@miﬁéﬁﬁos&ﬁ?p@ éHecBle RSPRILARNnaly3K&ITt K16bd &RiplEX ACRr8ing!th $he
connector 54 can be sized and shaped to snap-ftt to the housing 12" In
addi tion, illistragd embodumertewhesr sragee deprgssas dr saudezes thenkeandieul ofthe teviat ttApugh
it is preferable for the cap to be renovably and repl aceably connected to
t he WO 02/ 078S33 22 PCT/ GB02/ 01 S99 housing 11. The cap body 50 and the
contact ring 52 can be constructed fromplastic or other materials suitable
for use in a nedical instrunent. Referring to Figures 11 and 12, the
contact ring 52 preferably has a nmulti-contoured



surface 53 for contacting the dernmal tissue both during |ancing and during
bl ood sanple 5 expression. The nufti-contoured surface 53 is oriented

general ly axis, indicated by line Bin Figure 12. rdi to the
illustrat ?\7‘28@}%% ment, the lancet travels along a first 5@?@%3%&??1e
mufti-contoured surface is oriented abou:l a second axis perpendicular to
the axis of notion of the | ancet. One sk'?led inthe art will recognize

that the second axis is not limted to.this preferred orientation and that
any. or | ent S G Aeensita Stean el hsREsbE Sy i cape trek piocdee S
enpl oyed. TheridaH did BaniRUeedns ehindee Adcdr8ing Qs agfefdrk® cRIRARMNE, Kdraleder nal
tissue to nmaximze blood flowrate fromthe periphery of the pressured area
to the centeromts amaddinennl degncsion of amekitapedusty ¢ackumgethe hancetxgpsensblydn poépase

bl ood sanpl,e for collecti.on. The.term nufti-contoured surface as used
herein can tl%eol%?‘aitfésef@gy Bcf'rqﬁ?ﬁ’%g g’ﬁrsg(g'c(gga OFf évg‘f:’é%’ea‘fseia@rﬁ?sgf P3qUesHy s
wi th respeahndle. EBEhwOHIGEs éMtheVdtl disPERGEd syerd 6@ HBA-faXétfon HARID take
contoured surface can extend inwardly froma vertical wall, or can extend
i nwar dly f deseriged infurdhgr deseibbelewendi ng radially inwardly fromthe verti cal
wal I . Those of di [ L [ I,z u
surface can incﬁlr?dgH%{% ezéé%:tljgtt:tﬁég%kir%u g)%%gfo 13?3% ?é g@gﬁsehet?ﬁ]éﬁ%ljﬁrr fcf grglréechﬁglggf
accordi ng electival portadts @2, sitnand plaocar .thd feeding chatod i I9earid chesignicdad tact

herein, the nufti-gontoured surface is conprised of an outer radial
portion 54 e?ﬁﬁo‘éﬁ? f"ﬁ’i’?& qna’g‘FaIFStp%’r‘E'i g‘ﬁ‘%‘é"ﬁ?‘gﬁi%%wt HRENEHeSi fertrpsicsTingt
outer ragli j RIP I | ent i el ive
0o the 3 ShoBY locRiG IS R SloRLAFNK AL TN NG karfplild 33d BENE ekt B0V,
a second aelkcwofcs diesdrianged fuahrthathendei the tomnacts @2 Contaet tht ieleetrbdestinghaxtrip, B.

The outer radial portion 54,and the inner radial portion 56 can have an
SeTeoteq 28Ronren RtheRtore IBY ehmgemads § “hiEh PpwbrdS ot opped or

curved. In the @mqéémﬁﬂf,_g'ehwfea refdcBBchehibAl Wigfls that WREpAYEE by Al iefctrical
portion 54 is generally linear fromthe perineter 58 of the contact ring 52
to the intépnteetsitorhaheusinghelectronges. r Bel ellectpanies piocss. thasigoainand eeddulate tthee

Al 11 ohal 1S5 le Prbnaitnd Allpo A, Mo RE By Br Y W& iongr roerstia

curvature, fluid tit@ns saripledd dyl tho @étin@rdeCieBY €Phe dbctiohic@NrdnshmitSink@likidns for an
enbodi nent, the angle C corresponding to the slope of the outer radial
portion 54 3ppepripterdiwlayprgatmi regaehingbe@nalgsisnd about 15. Additionally, the

radi al extent ofqt i rtiopn. b rally i trat i ne
e F gur e THEEedhh BhadBF e LA 6 PP KBERTT Al ek ht R RAF oy O
the contac2riTig destried contacty P@dire spiRglbiaded k6 8fni30k3 ARed/ SHEP Y idths 98npleom

t he cenESr oint CP .qf the contact rin%{;ﬁz to the perineter 58 of the .
cont act 4P AgFeBINg PRsigoRyt ¥ sierEgalonigrs pear PR dhe tesh TP anq dggatept sgcupgiy in

outer radi ghe BEH! I ANhRAmMhEnd ﬁxfeesrtﬁgl'é’ 8%?%Ed FHh Hovidle bh d @Ay YorRfthd he

. 1
contact ring 52. The contact’ ring 52 be a separate, discrete’ conponent

af f i xed t o sampleempeibipgypositibn. or can be integrally forned with the cap body
50. Wth reference.l 0 Fi(gurﬁ. 13, ':{Fe.cont aat riplca;%SZ of .t he caﬁ 16 i g sized
and di mensi oned ‘%' BETHFALELHISNF Fiff HEFEAEA SRR _Wt‘%@?“% mster 18 nglufesyt
the user. \wa| Et@ﬁ%pta@eiﬁﬁﬂadiﬁﬁ%;i?ﬁ oM oRClelatdd @ e @ARKSisDIRhESAMPR.

gradient that extends ffomthe ra outer surface inwardl'y towards the
openi ng245 Acgpuling ite athk yillusthesive t ¢nebagiinenti gh¢ anfoeation i ehd Glispdayc énclud®®s a he
contact ring. 52 ich is disposed out the |lancing sjite,. creat a

o esour e gribadise e eipot RREE Rl o 0K stEisu T Selies” b cimf gPdefie 3 he

i ndi cated hieagiire@itst. S5The ispIy afmgWlsH provide mfématibeateadiy thauader &6 tdias
pressure peaks 63 that, coincide with the perimeter portion of the cap, or
“with the stSHiRS remainig i the fesc8HP saitudees thefopsrting temprsatyres tha gxpirpdorndata of num
at this portl I . t i t r

~greater degd}%a%gt %@%ﬁ{thggeé g&?@%@éﬁ% tﬁ%g&r?}ua??it&cg%% ogg%cgafsi rté g)([:]g P (%%(ctﬁ 5?\8f

i nwar dl g0t aairdentidre teg eexulty adbstared iawaymdbnyam thdrenesdtiand thérdisplagr2sl dllows a
pressure decreases. This forns a pressure gradient that extends fromthe
out er most  PEFEIPIREWPIPHESIIENE6 t o t he opening 45. Those of ordinary skill
w Il recognize that the pressure profile wll change as a function of the
configuration of the contact ring. 20 Fig. 14 illustrates another

enbodi ment of the contact ring 52 of the cap 16 of the present invention.

Li ke reference nunerals designate like or simlar parts plus a superscript
prime. The illustrated contact ring 52' has an axially or vertically
extending outer wall or perinmeter 58 that term nates at a distal end 57.
The distal end 57 includes a first flat face portion 57A that is adapted to
press against the skin of the user during use. 25 The flat face portion 57A

b ey . o e~




30 relative to each other to formdifferent, distinct angles. In
particular, the nufti-contoured surface 53" includes a pair of surfaces 65
and 67. TReo hAgsadsl y outer surface 65 is oriented at a firgto.ang lative
to the axis B. The radially inner surface 67 is oriented a?&g se%gﬁi& WO
(12/Ur8533 24 PCT/ GB02/U1S99 angle relatijye to the axis B different from
the first angle. As described above, the surfaces 65 and 67 can have any

sel ect ed shape ek e i.S.:.connect ed he housing 11
of the metor 10 eqPRE igh el BR it SR BF Burdhs G B Sd B ISR ey
t hrough t helagpeti thg mMé&er’ s elebordant @his nidynbe séhievEl byusimntetbuitdnd & hdiegte

W t hdr awn iﬂrto the housing 11. The contact ri nzq3t 52 is pressed into contact

" with the déhioHeh pRgeqaotsEsiusdisplayad on thedispiasi-e causing bl ood to exit the
| ancing site an i 4 I i is

- "squeezed" int oetcoglgtggsg{é%S?ﬁggﬁ%éghﬁfwggg?egﬁteg%?ﬁ @%e%go’a%efﬁ}est ?%pﬁg#gs
radi al pdr tthoharite 21 td hienudtah¢duskyosdch uetinsetrabseathlHand Atmematitdlly- gentrae ted

surface 53 facilitates blood expressi.on by increasing the 10 pressure_on
t he der nal S{rf%%aur@ gh 2d i ﬁ‘g‘fanﬁﬁ kst ﬁepg@nﬁ/ thst@psesg t‘bg‘ettg%h&%ﬁlﬂ@@?l F-nghs2.

The pressungeiOfied B%S%@.rtﬂ@ InelidrSIDUSafIRE L BBEE ?aﬁ,ssuui‘ s $ r 8f f(ﬁ@ét?ﬁmo Uh& that

radi al surface 54 and the inner radial surface changes towar € openi ng
45. This i rikeaskdn of thetuserdéomgpcpy the dancingpapdibe Whernsa nder pashea tletriggerftugiond 513.

An al ternative e di nent._of . t he Is tllustrat in Fiqures 15 thraugh
16 i 15 it g ARETR birtied [BesiPBahGubr Pt ihlery 45 el weos® 1o
i's novabie Igarien.alThy laakban@sembly rifne@icdy Wiratts the 18dR@DFomNBe FGhS of notion of
the lancet, and relative to the cap body 50. The sl eeve 70 conprises an

annul ar col | ar 7Ahedaeciag capd8§tin¢ludes| & geessua ringd ngushomma tso shate ag ther weter hie
Ilar 72 i ' . f i i S At di.st al _end, of th
Co L 72 ookl REPIE L M3l th e LENRR BB U FiCkagPE e

col lar 72 tfornss dthdeseraakian Ad tht ibldqudatopraiosvst e blavateatactsithgsdaple-Asceiving
illustrated in Fjgure 16, the | egs. 74A and 74B are arcuate in cross-section
and enconpd&d iths tegt HEP R Garilany ferceiabsqrhs Blogd to die $tRp feroanalisis. rThegussp.

The | 7 . . ; i ] | .
e | eg3s 74A1RNM. grﬁe%r%ﬁﬂ,% it %(fﬁ%ﬁﬁ]g%fgﬁle}é%?xgblﬁﬁv\%?fﬁgogo?qg';cﬁésotr@@d into

ci rcunference of e contact ring
i |1 ustr at edhd restt suep,Fiegeraly forabeuskid | @skcbndst heccardingtd dneapctize| tleandter that

additional legs can b @dded. 'thoui) departing. fromthe present invention.
In addi ti oRTOdHEs FRgudiRET Hablemiensblq e diveingiatiag et aishificiss bloodrsmple
contact rimngs Béen cbMRc®H 88Y thaf IndiPsiPRATREAR! ¥hé Lidd I rEre BP0 T om the

parallel to the first axis A, as indicated by arrow T in Figure 15
| ongi t udi nakinandtheeldétragheinisal Ftilysiavritke saopie doritmuenentd theesult widispiayed. of

t he cap,hody 50. rotrydi ng ,gui de ymenber 78 can be forped.ipn 30 one o

both of 2the Iegg%ﬁng&%glﬂﬁs‘gW‘gﬁ?ed‘gs%ﬁwgfg%aﬁ'dg? ig'ésf’%'ﬁ](jfséﬁ’éﬂ re

slide withicBmpbgentd desighedais fidilitatel iu&prlnaﬁ@r&ie-wyoéﬁeoaisgénsmgeoﬁ hiRe YRt 48ips.

relative to the ca bOdY 50. Alternatively, the slot 76 can be forned in
ug

one or nor dsprdingto the dlusirated gmbpdimenh dhe te8t sy gastridgetinclude acdal HowsihgBed

on the cap hady BVAY/ 853 0 1599 .A spri 79 or ,ot her
b1 asi ng" mecrantde? hossing S BELATHE Sad0ol o SRCIA 23 e B P Pt

end of the o¢djusihg. médhahiSmSIATER ismeaditiesten dik thet AsdecoDYEsiAFS] ¢RdispBe@Mdthihe
cont act 2§i ng 52 fromcontact with the dermal tissue after |ancing, for

d
exanpl et ahg é‘ﬁb‘%‘é‘sﬁ’rge@slﬂr‘@eﬁ@éﬁmtﬁ}é" eReiridgr cap 33 adn Peserthe viad hpusjng. nEpect
the | anci NGush-bf meznﬁﬁ%%%vig als8 o OUBwIG HS §lal hﬁusﬂ? ntTgE Uh&l Qfle% Ltggk o
t he g eeve , W th

t he | anci ng devi ce, ' egs 74A and 74B of the s in contac
skin when ti¢se st chbnpaises sbvait didtyt st stripniy H2tical aligemente didwever crhattest tstrip t h

The User t 5HateR o et RssR aniongon is FRC ST GHrbri SEF K TY I<ShENAY e vBunen
the cont actindlidianySiunfdel bPQAcKeR &t GEps.act with
“ 30 The push-up 35 mechanism biases the test strip stack 32 towards the cartridge cap
33 such that when a foremost test strip 32a is removed from the stack, the remaining test
strips in the stack advance by one. After the foremost strip is removed from the stack, the

next strip in the stack moves up and is ready to be dispensed for a subsequent analysis.



10 dermal tissue, as illustrated in Figure 18. Referring to Figure 19, the
| egs 74A and 74B can be spaced apart a distance sufficient to allow a
finger 80wahoddasyaser to fit between the |egs 74A and 74B.Pgﬁ@?§”5§?§e 77
connecting the two | egs 74A and 74B can be curved, and are preferably
parabolic in shape, to further fitting of the user's finger 80. In
addition, the legs 74A and 74B, as wel |l as the sleeve 70, can be
constructed froma flexible, resilient material, such as a flexible
plastic. T ernr I f ' i I L ¢ il Lustr at in
i gure. 1o, oRgegkEpPRAARILEhahads 150R 38 ok SaPRERAE e e i AL
74B when t had sd dfasing/Oleimenpddludtiannieds hanveat B5he Aapllisrateihehd egiatofA5and

"~ 74B conpress the user's finger therebetween to pinch or squeeze the dernal
tissue. ThEOTPEFEs FonstaRf TG clork APmRe thaharpiies @ constantiressyrpiodbs istask of he he
~user's finggkh-R : 4A . ; it d.qn of

bi oo om iR Y dneranSamaf AP, FARCEE LR ot B HI A HRIASHAL of he

i |l ustr af edikeyacEivgupersti2doader 28 fo preverhitihlobdee 3ddidm atovingioack 2lona wielsinghed
for lancing th har, rv or side) of the fingertip, as |1 as the
ventral s Gevsite PREH Ahant b oSsAEF & S0P AAdoated thederdice-berdepaned
embodi ment afitibhe The paelet 7R 1S hadid S04 486 I dpBrdpRiGteRf SREAT pldARHCce8 -
The cap 16 includes a cap body 91 having a proximal "end 96. A contact ring
95 i s att achpdsadoinsile thie stassettefpusiag o¥l amk competativy voth. pratubsperengpao the
provi ded i@ the §oq%act ring 95 to allow a portion of the lancet 13 to pass
through to %?? é eﬁ ﬂ%%uring of the fingertip. The illustrated cap body 9
can inchode a camegisilupdthetipinisa? 35efilduabintlies of RBLAGE AMiMeCIONECebild 4 he

proxi mal end 96 of the cap body 91 to the distal end of the housing 11 of
t he devi ce Pegicmopf gheatapsator tthehe easaetter beusing. c dhebealshousingapdl forbgrenictudes | t

t he housin I C . . 1 t he si ng
V'O 021 Urs2ahiy P REGSPYTBR ik, CRRiGRE RRRRLN: Rolubd KF e feteh IRM

| ancet cap ldddimethecanydpd ¥8 and thiepkreahblial aoumsnestiadks udambizubmlpimglatd to The
contact ring 95 preferably enploys a pair of pressure wings 92 sized and

di mensi onedNtWe aPESHsdlat e the sharp curve of the fingertip therebetween.
The presgure 5 w . : i jnoer
of the tder . ni Heaanilded SR iREE d RERER RELbeEIARAESTRAGH BHskAind RS
expr essi on hohisibg oo tbrmRefeal té pEtdeo titei tgstrsari@lfrom hassditye wilictgsaneddnespd thadisal |y
outward and away fromthe contact ring for contacti the fingertip bo#
during | anciTHy %{ﬁdcmmongseo%foffsg%a«mr@e%w@gsms*nS.eaIF%%n OF dadlided i Hsvie
constitute}@ugyékmbggphgy&qmaﬁirface that extends from 10 the outer

peri phery of the body 91 to t opening 102. The nufti-contoured surface 98
is designed to presslmg tbhend ipmgmice) phet cartadgarimasedidl ousklf lcaw hatee désicrant he

| ancing,site and to facilitate.the expression of blood.for .s | e -

col | ect P Proiaiss PLAFTSrpDt Shiei Sanshbll B TRigReLaRce st tenirt sl twgidity

nor e non- pligd dhaysiigre Bfo theseQsREh Akl i6b§ thdde matti@lsebssrBbdhndRut@ligach ot her
and wWith respect to a common axis. For exanple, the pressure wngs 92 that
15 constitute t Haekeably, -the sewidasdnglydesaen 1108 re-wrigaig meswady gnodale suthags aut er

portion 98 SIQY ' i kL OXd e to.th eni ng
102, The t AR Pt ot l38bd el AtionlE it B uctE AR RE BB habt ol I PREM o
rounded, orwighée pnenWie indduldahatithemeancat read frofbard Wiitgttd SHeaqberhdryrhadil€s 20
and 2| iis connected to the housing 11 of the nmeter 10 of the present

i nventi A, and tHE Memger mqsluls W@lﬂéomg@rai@hbqaaewosé@ fQYntftehéafg'é’@és@dQV““

formed by i i I

and passes FRF AT A aiedSde Jtint SRERscd Hs iy d5K! AEmap RERopEH
ski n. The contpantation dact&s fosamlwsss efl different dludsa(cochnast Venbhs drteriglestt ngonatal
proximate to the l.ancing, sjte to express bl ood. The nufti-contoured surface
Pach | i ar et gn aepads My )i AUbER et Se s e Grtites R00 er esle e
cradial l'y i nu@edhlor. OWRE A3 ddRicO BE The theld? Avill?Be 5t &5 uslaidatd Jidrkd Ysth&t €
anot her enbodi nent of the |lancet cap of the integrated bl dod sanpling and

t est i ng 3fetmeemenycoediiie)gn partichler the galthralgon afdet he present invention. As
illustrated in F.gure 22 th@ laQFet 0%5 16 ina%ydes a co tacthpigg 105
attached to the QIF<HSaroaieg Wit #lsgibe SRURRAVING A thegemary BRGIF RiFh) B MBHR ¢
in the contaaghe hiMBerl&XSstApd QWA, ek dth 0N tigfe thé @aluddieedapds rémBASS open, the

t heret hrough to create a puncture on the ventral side of the 30 fingertip.
The illustrated contact ring 105 has a nufti-contoured surface 106 that
extends fromthe periphery of the cap body 104 to the central opening 101.
The nufti-contoured surface 106 can include two or nore surfaces di sposed
at distinct angles relative to each VWO 02/ 078533 27 PCT/ GB02/ 01599 ot her
and with respect to a common axis. For exanple, the illustrated

Y e Y AN " o . o - - A NS N o



5 linear, stepped, or curved. Moreover, the transition points between each
surface 106A 106B and 106C of the nufti-contoured surface can have
rounded, H?ﬁ ;0r sharp surface features. Wien in use, gf % cap 16
is connected 0 t%e housing 11 of the neter 10 of the prese |nven 1 on and
is placed in intimate facing contact witfgthe ventral side of the finger 10
which is |anced by the | ancet 13 passing through the opening 101 in the
contact ri agte bPHrst Spdhih@ihe@hp, tBe tste Whd bitheaWNedchttest 6RrRE ohPandlthe rdsuR @€ e P

i s squeezed into contact mnt% the outer radial portion 106A, m ddle radial
portion 1088 and inner radial portion 106C of the nufti-contoured surface
106. The nufti u (o= T C t 0 cl.eating
" a pressure grad?gatg#ﬁdg atéggaéﬁhhthﬁ?ﬁﬁgt aﬂ'ﬁemaréq?ﬁﬁﬁp Q%Pﬁk % o1

from 15 t heisibde chagictdrs,ak atHaEccdmtrashrésm@ bmtgectrcmap body 104. F| gures 24
and 25 illustrate another enbodi nent of the lancet cap for use at multiple

“differem |anci A§sBewrin Biguesdh Ag b Sendl ﬁéa%arrfb%“ Ehe qapEdge eapeistreleasably
t
tr mt nat s EREL nko BREE Bhiihe LS APcdE el i 40018 oA BORY stigf biftsing,

115 of themeelmnisin aarthecmctlce td dfotveerd hiadsidugl IstrﬂpsvtoattEOfe&dmgschmbll @9, the
structure. The, cont 114 of .t e ca 16 ca i ncl esired, a
oL e 00 350t 0 ot SRS S Bhek b 4955 nbfpBER RS o
angl es rel g v@| HRuGiAg r‘3(})ll>'|§lei’nearﬁ Bﬁﬁtdealsu;ﬁbBﬁé“ RthgBRNspng® Readdhéreslitable
therein. According to an alternate enbodi nent, the contact ring can be a
uni t ar ylGt mgchanssn. wPusghingthie cap resaintm3® rdlesaes the dodkoomthe catteides eap @6l afteavs
illustrate contact rin 14|s ref erab or yed. of . a_.def or I .
Fesi 11 ent . BF1oQR pep Headrrsterrindl st el SIS oitaf MM eI o
the body rggisgrkab té be fétﬁerth@t@marécetv@w@mont g rn@w Beseed MEFigAREs3ato KENY
can be preferably formed of a rubber material, polyurethane, atex or other
fl exi bl e nihedeckamay e ecleaspd bwysmrhgztheé@d@ngsmembelf sush tht ibmovesiastaaphade,

t ransparen tran mat er | s Gl ear..or.. L ans aren

ol ast ot el SRR 0k Conly vRH AP 5. louPhnel B R TR ) ¢ e
cap canisetd 84 kel r@finer BO Rethin@RSTRRRANt baTBEmI dvady. fr$htettﬁ:0ﬂ1‘ﬁaﬁbusﬁ1hg’1901$ﬂ agan
be disposed in a rest position, shown in Figure 24, when not in contact

with a | aneiHgrapressuresierind hy ONpOr SREAMSZ 17 mr%bewet the retapgr 3Qwadithe

| aced 1%53%3 te
guch as t\n\ga%éttr Og @(ecﬁ nggjrél%%lhé;th%f} ﬂéfrlg %lfdtla Ihaglopor %hg%ag 3
finger, the ‘poptuptt ring conforns to the shape of the lancing site, as

illustrated in Fjgure 5 According.to %n al ternate enbodi ment, as

|IIustrat ed inF “gﬁﬁ”@s ispenging system; b of Figure, | Gopperatss pothy ther pRp-ym eaideeed
testi n has
m)unte the e?ééﬁgﬁége?%lfrv%ng %S%ewnfg%%rﬁﬁtﬁgﬁ sggﬁt)f“ﬁgegl't‘ls %t?g]?gééglgenga%g{ng“ ng
134 has eddwnpelr 9 omordesgot positionxthe rtest ospep lmrthc)uamaied’cgewnngmdshmnp\enh net er

of the cap_bo The cont act can.in i f desire

1 cont STHTERRing Hn g0 Pinge ind priftaf PRoABRy HEF pubdiureGiten disutifussestnices
rel ative tarigdepeifsysteth Z&Béthplise® R@MilIFusction Hafi@ee. 10 fornmed therein.
According to an_al ternate_enbodi nent, the contact ring can be a unitary
structure W| th RigeraGlis 8 vievaebtheantegrated meieminian idle gositiomh Figion 7 abustratesg

i oxi o1 mipaeibeedihBEE s 1Rk ARG BeicBS Vel el e e Riopcihd o,

shown in Fb@ﬂe&ué’eﬁ 39Woedes fHied catirkigo easl 38 Rlczed aBd becthdl} canderBiCthe Gadid®, capnd
hence no shape is inparted 15 to the ring. Wen placed in contact wth the

| anci ng si 8210 thedpdy of thetegtesttip sartadase Hie ‘auh'f\’@étrlon hgndig 91 69fﬁéﬁse§tﬁ| lﬁ‘aftil e
ortion of

Panci ng oi £ Beg BRF iRt BPSAGl h 5 ERRLES T leder, Wy RUBREEal R

p05| tion, thedockieg heohamgn pmrthé mmsﬂdge cdpeB?detArsnﬁ'asjtmcbmrrtaaodpemngg;prmgrzto

“flip'" over and extepnd al o outer surface of the cap bod 32 so.it
" can be %pseﬁls’gﬁ the fip ?e?veé%qrplﬁ 0N gtf RcgtalRer 1 39ator t‘}teé‘affthe el%?eé]?tgrﬁnbg’ﬁy
132 can ingf e B8P BRE Exfse ftlfér sHABMAY¥ERhh PR e féx%ﬁxloétct‘é&l%ltry GAARSHE 'té?;gst%
proxi mal end of the cap body 132 to the housing 11. Accor d| ng to one

practice, Gamidgan(fétthfc sqanel dme dhe handirelememdiataciuatesta stiddr ¢ b whieh bladesibehind1 .
Preferably, the lancet cap 16 is renpovably and repl aceably connected to the
housing 11 of the integrated 25 testing neter 10.



The | ancet cap 16 for use with the integrated sanpling and testing neter of
the present inventionis not limted to the illustrative enbodi nents

descri bed yabpyfgsskhose skilled in the art will recognize tpgﬁwc% ?/ Efshai n
changes may be made to the lancet cap construction without departing from
the scope of the invention. 30 A signifi ﬁ&‘”t feature of the integrated
neter of the present invention is that the stri p di spensi ng system

aut omati cal | y.and ac cur at el Sit S the sa ei.vin rea est
strip in clﬂ?)%/@ TR | ‘?ﬁ‘?'y‘ptaé‘\ét gh hec ?‘B°5§|t‘?sém¥o'8rlﬂ'é’cfﬁf)§eep qéﬁ‘&"éﬁ%"%t der
to provide pggetgUlpf | ci ent bl ood sarrpl e wth a mninml puncture wound.
Puncturing very accurately and WO 02/078s33 29 PCT/ GB02/01 @9 in a

" defined proxim tAOCPUiimgn@ @&ﬁﬂﬁ%ﬁatﬁéc@nmdﬁlgelaréu sbiflett sen togatingslaxiipe elider 4lat es

i roct iy o S TERERL Y T Sfen g TR R Bied it bt BudRbaRaIR

- for anal ysicse dpd)»ﬁzr&pwanadogetzt ﬁﬁénsﬁierth@t thé f(ﬂ@ﬁlb&tlt@ﬂ%ﬂ'lﬁQ@H’iﬁl’é’f&&'[ﬁ@lﬁédﬁﬂ@&d
efficiently direct the sa‘r;rg> e to a defined area of the test 5 strip for
F

anal ysi s. Thiefesdingghannep bpiorngposiestesistaingranthe disnsasedy Theaslider 4b@nkypr@ttame
th the | t
about one 1 PEFEERRidon PRt kOok by S-S pESCROM MR SR et) BcH P

di st ance bemmleenfeem@gpbmkuwi 1amdthtehanplarm&@vlhgpeslubmg area of the test
strip defines a_m ningl drog size required to be forned for anal ysis. Wen
¢

the drop of bl oddofoskided mthe ag il Fegagnize shasRay sytablsomechmngm may, mﬂh&@cbr
Aot o- 20 EREIEK B 45D D EL Pl SR g g ey
capi |l l ary fdispessetio Ghokint the ﬂaédmgl cﬂamml i the oest heript ssposstﬁcmen to Theeide s dslodxed

arrangenent ef iently conveys mpl e from esklnto recgi se
et o ol (B SRty ;BN PABARE Gmbiete BedsSreplsre %%%n%%ﬁacap 33
practice ofi, thgeal MYEHrirfRiBe. tAl%oFd@rﬁ;t toSdrel ;Haétﬁ:efdfefﬁé B venfiéh, RFGHE® %ﬂn%é

deep and superficial bulging of the skin fornmed by the squee2|ng o]
skin by theapBéssaetstheiused tost $thg ftcmndwtmctaplo ABupniyrig dchicand b tacrontduzed

nbodi the.t tr i sely. t d th t ite,
"1 Che. FanaRRiaS o GOy o3G5 ABEH IR B ol 1 B ARCRDKY BREREH o
the test Stabiinent REM thé RAEESthE REugtkekrip orT@aynB@yfoagﬁtl iHtoR®itrhé hefe W RS Hudhgd | P,

the feeding channel 19 of the integrated sanpling 20 and testing device of
t he presentclasingenf itlm Cill'lfmdg@d@@ a3.st bptlgo embpdmmnt,atf@dpﬂotruﬂpg Us epoa@uremhem

the test sty rtridge 18,..and asses hr,ou
the feedi n eResRRR RS " Skl UL Purfg hishe SRorR by 387 2R8B80
the step 6Qhdrowkegedthy thé ubdd sl ald ele@iigSthe Ry Fbif 4 Be Q1P toebeabadeddiuding the
noving back into the test strip cartridge 18. The walls of the feeding

channel 29 urekedrepationiad dae QPQP@F‘&} ali gnrrent of the strip. According to 25
the illustrated ,éﬁs”@@gﬂrzﬁ?d“the 1-ﬁ1n‘?:ﬁ&r'i h e SPR:ARH ?m%?deg‘%%‘éﬁh Fevfef CA{B 6r

el ectronics int evi cé nay e Spri ng i ased or erw se ar an ed’to

| ock the t eshimgtthe Flrwmtramleam:fe:hbﬁfetmd Otvﬂensthebancrrdsm dmrdssecﬁg&cdb&pngmyoﬁé SO

include a strip ejection.ra to he test strip out thefeedlng
channel whéadtife tgpmulti-finsy E‘F‘E‘Fr OB?ré@FltBnSW‘éCg’p Pra‘g‘ rdectionics r @P
with 30 theneany of gﬂemgt@tpl@rto EF‘e‘iSQr\éathé h&&%?%ﬁﬁ%& Bf tapgvsﬁagéﬂ\?e' 6864 %é’rﬂgleThe

desi gn of the lancet needl e and the [ancet assenb es an accur
punct ur &5 siAowiinghtd dnt alleemnataembaedimant memmaxcalmimlmip déta¢tbofus ldetecting

bet ween th ler i Vi rea.of,.t t ip and the unct e site.
Accor di ng t%& nge“ﬁF gfﬁ gg’ ng fe%gd%f’@‘f% daﬁfl‘ﬂ iqoeﬁfg %Fe&se%t
i nvention, striieinlproeiedity!td tlSH lﬁh’élﬁl% Sige, %@&Erohf&@ sRREMdn.ON the t' p of the

| ancet . Accordi ng to an alterna nbodi ment, the | ancet needle is ground
“at the edge, as /wcmdxegjtq@masnbecr’cc@wtrlprﬁ@p@r@mg@tysrﬁ@ Thisrdesimoed toersyrd that

Centor of Y pites] o RoBAG i dnk Th? SPUe ey sl RORbAER b kP

" i ndependentd4df cbhtpefumoﬁml&tuhershaﬁr Mhéffdrﬁrgfdffspéﬂsfmg SyREMma20 MldWsadrﬂjDBﬁe efst t he
drive train. The eot;le)ncet cap further includes an alignnment feature

control wolSHIR ipedervyadediat pimen Aftgethedgpdle i ds Eﬁ‘leats%a’éﬁr Whﬁéh@?réﬁln‘s bfought
Accor di ng tb?cl@‘?ntb' suiﬁﬁfaf by I?TQQ%‘H §1 (#J?Q g "ﬂ%‘:&{)\u&&pﬂ 6 oﬁg‘ﬁéalﬁr rqtates

plurality of alignnent not s own spos ut the base o

| ancet to seoua @osnluenltarrteélleet Subséduest aeemgs totlhad hotalditiomal st siripyindd thdre
puncture site is mnimzed. 10 Figure 29 illustrates a test strip design
suitable for use in the present invention. The test strip may utilize
A-strip technol ogy, nenbrane strip technology or other test strip designs
known in the art for electrochem cal or photonetric analysis of a fluid.
Accor d| ng to one enbodl ment, the test strl p 32a |ncI udes -as its

o o o A A r o o N ] o o



" 30 are tra

gl ucose or other analyte in the blood and transmts this signal to the

el ectronics of the device for processing. Those skilled in the art wll
recogni zeywdgdorgsa4ari ety of test strip designs and confi gul;@bb%ﬁ('%@

avai l abl e i n accordance with the teachings of the present Invention.” 25
Figure 30 shows a schenatic representatign of the el ectronics incorporated
inthe integrated neter of the present invention. The el ectronics receive a

ot ruct] ond h g, CRhel TR rARRE & ARHE Bk Un B0 0o ey GETR:benaie

shown, i npallows grabsviatet & estateCoridaethelstigér RCMEVEL Bhckaraly sdis fbitlohe Aasp! e
are provi dg(gr fromthe test strip to a signal processing system The signals

_ HREAIBGIORT SSttaP.dbe idet tuts i deviatedppode thesartridid et Perdthernbardat a
anal ysi s. Tih6u N @€ &SP QFip REANA eeﬁldE}nt%'tg{?eledﬁlg cﬁarﬁJe?B%ﬁXngertlrvl%r connected to
an out put display. The Broces or may al so provide a Srgnal to an alarm

generat oy . The dlspl thy vaerdpretses sheacanrigligaenpt3orclbede teabycasink tihé @séd st

out put portjon of the device cLge%data alFr:egl ysSi § processor WD 02/ 078s33 31
PCT/ GB02/ 01569 15 dyalgnfAiiFt hicssang tepets e NEPyTisRSAHNE SYLEmHOAISREASEEPRBM
in which i gfkigr atilIQsratdd el 1LY, fal kR satd QRlk I v 4 §St
results, nayl?be sltorfaad.. Acc%?rdi ng to gnglprécﬁygég%%j lﬁlﬁéﬂ?%\?gﬁgidg%ﬁ%g ﬁg

el ect r oni c8dditipnahgqueeniok wd ¢heahaidies2tt only Senves wngick ghealantatiapsentbly b4 ahdedésng
channel . The det ector can be. cont act nich are 5 shorted by a

conduct i ven?tal%# a‘b%ﬁ%{ t_gst(illsfrﬂj \ﬁi‘f’\é\ﬁ‘etcﬁ@‘fﬁr f’bt SmARRerHibe stipy IERgagisyiag 20
posi tior Thewekeskd Qocking 'y llaﬁciﬂg!%ttgnﬁi?ﬂ!. hinPiRANES: ARt @H%‘. birgisPRERrO s
visible signal to indjcate to the user that a sufficient sanple has f)een
obt ai ned aRefticwatly agefil/dithe Jagees darpeaideatallprdischaeged roonf e lanoyngicionrdeasi pot
store and/ i.SRpl J %Wﬁ’]- regardj,ng the date and tj of testing,

t he condi tg%nﬁg%ggtsﬁgﬁ%{hﬁi DS, B{ leﬁg(?%b?anr {htl) Cassf’rtihfﬁ aneg S?‘Whge 5°R blel‘fg'cg‘fl&%k, a
cal i br at i owithButooskeing atest bigipst ri ps, the expiration date of the test strip
cartridge, the hattery power of the neter, and so on. As noted above, test

strip specific iRt &shalripgiarisidae B8 and dbe stripcdisnepsing susteme2Qeg-opdratgeyitli dre

i nstancg b : I hri ry dul es

or of or 2B y S e ERgtes in PRSI ANGReighl PRRFICE pdBRY Gl P iz o

enmbodi ment blobHsarepledtano niusar. akedisnistadhabdvenquéteimgahahlleledimdR Q088§ S0t ine

handl e of ihj integrated te tin& net er,, gl[ V\ggn a test strip detector
detects a hedenegt pssem ]_é’tqnfipéf"i‘ﬁr h (ShHpP Al B pp3ege puigiths adinphpmnehbPy,
each tine R@%n‘?ﬁ%ﬁaﬁrpw Figuf € tBManEhedselbly 1 ﬂé@?gﬁ@& gg('[;rtt%'sqgl%uhg. i to

read to ensure that the correct calibration code an a are-us
control th&hedtive traifhidsofthsUarest adsembly @mprises a deist tutesallinceaholder gidabiyned

even if,4he cartr.idge . has hee hapged. 20 Agcording to apot her enbodi nent
of the zl()trlvg}?f:‘lpt(?ﬂ,m gﬁ‘?edw%gfqiﬁoﬁf i’gﬁg'?get V\!iaf“i?ﬁgg Bgérs the 108 wies hefngtles

the test shélder foawhidi 886comaRpARg 161 REh&ideBe YSRE: i?%ﬁeﬁ&énﬂ]&{ Pchies Rt er -
This provides an extra safety feature as It ensures that the cartridge

remai ns cl 8deda foggeadutongl Saandrasispi adjusten knoti AV ni sEe lahect esashly dfuhert he

contents o i dae . he re..Preferabl the electronics in
The ot or *Inehicgs Skt HB% 6 B iliCaf WIBRROR LR SIR AR 13 B BRioery
reachi ng t teethsakinl & & ageiavd for §iocldingahe findet Wherbgotrig usk.e EhigElly, TR drBRost

meter. This is.a_peasure of the tinme the cap is open. If the total time the
cap is opelfSkiirdir Wihis theitaskeariridag isaljaie a nentalgiasiiiononi cs may be arranged
to provide an aygi VL Si Bl i i T | ectronics .al so
be arranged to g{rj%@l e&?ﬁ%h&a&gﬁdﬁahgg %13)&?\%# ?%Q‘%} E‘etsﬁ‘éo 24 315,0H?5¥”3%‘y
si ngl e st rlmpthiamstaaogithe desiduat rnsauh of ke Gincetngupidied thyothe first FRingoR@aAr
than a predeter 'neg Ei [ns The in'ﬁiegr at ed _metgr of the present invention
“and its co fwarg g, afeets ayses e Spmpreatirn o bthe secondspring.  dBiseomnsessiond
moni tor i Ngb&PinIWHED Penc@MEh Bf ik $13F b)) RO tancdGecBfCSORLe {h@\éf%me' cﬁ’n[he cond
~consi derably reduces the pain and i nConveni ence assoclated wt WO

02/ 0785%3 gwingCM HBO Mnoatsotwsighsobe revidual onpmentuifiyghé seemtli spning ueaukesr the

i nproves t fficien nd accuracy of testing by providing an aut onmat ed
transfer a%gragth%%c/flsﬁ%F%?&t he sanple. The invention provides an integrated
testing meter WiHenuYbeharidld ROgH 21, islﬂa?&%éh,i &A1 IRSr ARE TPk AR 7 T]'f&d&h%%@é@d
testing meter is conpact, ergonomcally sound, discreté and adjustable to
di fferent Hseteact thydrivompe papms theHanest s3spmblya mbile sinulpanogusty thy tésistripisd
accurate results. The present invention achieves a reduction in the pain
associated with testing in a nunber of ways. Shall ower punctures of the
skin can be used to achieve a sufficient blood sanple, reducing painful
deep punctures in sensitive body parts. The present invention does not
require large sanple volunes for analysis. The pressure device, for

ey A~ r o o o 1



15 renoves this inefficiency of transferring sanples and provi des opti nmal
utilization of the obtained sanple by automatically directing the sanple to

a precise d,@ggwsgﬂ on the test strip. Optimal utilization QET@;@%@@?L?

drop reduces the nunber of attenpts needed to provide enoug
efficient analysis, thus reducing the nu??er of punctures required. The
superficial punctures reduce agitation of nerve endings in the skin and 20

he abi 11 1yt Brhg Feidnf 37 % RS R B GeRRebeRiioh i OF el he

finger redusedé6t NEhecrostestiib isapricOiBelnobateRinRlative @ t1Rf lafdet 19 tTIRULBE Brdssbsahe
smal | area, which avoids the problens of tinting, itching, dried and

" cal l ous skil#ncst eaps] Gagaansha body park swel pba fingermitaim, mbdensesses the duiggas buttonf

the presentysi b | I - ot 1 chnal ogi cal .

i mpr bvenent's (0 B0 iR bl (huch  uf Bl i iy 2 T SR EoRE bRy 12
Present| § dbesdnafit-eecsivingsren efuhe esositiy. The dardephssehblyasupbetuedtBniettasBrbe

have eyesi qht r.ogl er’r¥l nd cannot see well enough to be able to transfer

such smal | "YEFUMRECBYINESFB1 e accurately to the sanple-receiving area of a

strip. Such eyesighieqhRH 8d7Rs BRI to TR Aahd §5iR/ ofl

automatic coll ecti g;rr]e and t@?r?gfersof sam(:))l es t%)Z%'? %&@Fl%o%g%ﬁgﬁgg-f%&the

present nergunisira Gejeathe debpenftbdarel isflarghenqugbsie mill ek ithe damplereichiving area

ossible to_.arrange th erati.on of the l.ancet and the pressure device to
Br oduce a ﬁéﬁbﬁﬁ?gaﬂ%@ﬁ% I“f‘%ﬁfo'gl tostI’rEFtF‘,p' ﬁ?tﬁﬁ?ip&%ﬁ?&\?ﬁy aHﬁCtBF oMeed to
be eXpr$6S%§|rnple\@@agaﬁQ§%§§&'t 3 aRCTHGRARAR 1P AR tﬁéo@saﬁ{&é)bég?n_mmﬂétﬁfah?f skin.

i3
Such a small drop will be able to contact the sampl e-receiving area of the
test strip due tAftartike gnabisisse complets theiuser may ramoviedrclanceindp 1 hend tetlamet i p.

cut 1 of ent o andfr 4isP ol SRERsEA L hep PR HRTBRER . BSseE il 2

anal yte, sukilledsinStigl s€ositl rddognipe ai@nhltdrieahédd dssirkbIRG MAPHed 861igaS ¥n and
unconpl i cated ogperation. The use of the nmeter si %nl fi cantlﬁ/ reduces the
time and dieFsardance yiththe tepsingnoStheprasens inyrmtions ' phexapinko dhe masent jrvegtien ed
met er essentlall yi. brov g \ANe: A i Vi uppl v.. of
I B T L R e
systemis 10 dediigured]® thrbughh2 ilmsteath difftrentapesodimens bfthpaksighlfer the lancet

elim'natin% tﬂg r}eﬁd for a work sp]algﬁﬁ or é flat surface. The meter is not
subj ect to “ARIMAr’ d F BFesEainYFEron; ct ¥nEap. 16 for érl%g@fedtlﬁétef AP é@‘!"la‘?‘?sﬁ H a
di sposabl e phept0Haling SCbokinAe8d Wf@ﬁc&rﬁ&ttr@?g'tﬂ@ heﬁsirg%isﬁéf th%tlﬁx'lcﬂn% uenke:

accurate and easy. In current glucose nonit ng syst a user requires
two hands taod lapeahtact sing §2 attaahed tglthe dsel et eof. thélwap bedy. \iTtehcdnitet mizige$?2 of

the presgnt invention, the test strip 15 di spensi system, aut onati cal |

| oads aﬁﬁeért‘dg(i/ i 40 PPETBBE % ?QOFE(%_ePeg‘eafaBFﬁoh? g’gﬁ%‘? é?‘r_‘c’l*}gedﬁY‘E"séﬂtpasg/

i nventi on AEQhFERPHC EPheBSHtSt Binge5S ihed @ Yhlii-dbntdurdd E\Qfa%\éasdﬂ Bfbrfied FEAUIAIRFS
The present invention further protects against conpromsed test results due
to contam @hewtodn exisahstingpdiwpe they axialof bnetiand of) thec bweet gk e The |multiestakarsedn,
the integrat eter. of . the present, i nvention significantly redyces 20.the
obst aci es udte T Baf i BHBORT Usri BB e B, s on HEE R e

i nvention pftenahefg theadpmpaktissadi toring for diabetic individuals by
provi di ng a simple, efficient, fast and accurate integrated neter. Since
h

cert ai n2¢hanges RedSrripg thitge 19.rihe gap bady\»9 capiraludeca ¢amnscton $hbutremeyably prdy
fromthe s t [ | 0 Bt S ed t | | ter nt ai.ned
in the aboggﬂg?gglgsgﬁnf)?ﬁ‘{%ﬁ%r Brs%x%%l ?rﬁd ?) trflgtﬂgccggrrpoghy?)néheg?i é‘\ﬁ'%gﬁbgﬁt ¢
i nt er pr et edntagrated| mister 80.i The actheowi 54 iprefetably isithigade@dns anatk twithScotesporidingd e

under st ood th;lfies t he, ][;é)“ wi ng clainms are to cover all cg‘eneri c and specific

features ofNiERs BrAVided inhedwising d Pinks device HhgOgg skilled insthgrprtswik recpgnize ope
of the inveryia@BMNE Bonreetinl MRERAIsnRf aewitha |

Cher ebet wea 2o o A 0P Uy iffuf Hendtfing fofn Ehgr%?fé%"f

sanpl e- B@sthegresant grventaompricsiengmplestha gbwnestod G4 &an hesigedandoshapad togmapfit to

pressure d%\{é ﬁgusing 12. In addition, the cap 16 can be permanently affixed to the housing 11,

although it is preferable for the cap to be removably and replaceably connected to the



5 a lancet; a lancet drive train for driving the | ancet between an extended
position and a retracted position; a test strip cartridge containing a
pluralityyaod@gtssstrips, each strip having a sanple recei 10 a
sensor for an5ﬁ32|ng a fluid sanple received on a test str?%ﬂ%B%ggﬁmfest
strip dispensing systemfor noving test §5r|ps individually fromthe
cartridge to a sanple-receiving position™in which the sanple-receiving area

f the t - | t f th d.af the | t
" 1ts oo omahE BLThe SaPRR8Y 3 e fle bORact R Lt bl Bomtin Bt e
sensor, 15otheemaetiats duﬁahilgf(&rlrsaﬁlgedxealtﬁhntthﬁhentl n use, when it is located

on the skin of &egar and is activated, the lancet is noved to its extended
" position and re ingto ljevss Al and iddhe pentags ring 82 pseferablyshasi melecoptasserdir e

devi ce cauggsa® A QP cefmtaf:tkrgg Hinhtcﬁrr{xglr st BHtrﬂdernlg IQHQE %(? duraxrlé%f ogfstaé{p Ips

noved fromthe cartridge t e sanple-receivin p05|
" recei vesd acsmapia. fThﬂnnmhecdritmzdd dmnﬁqteaiicﬁstohxemsérgsﬂﬂalaylaﬂamaﬁ alx ¥ isheRN E -
20 2. The i ncl ydes electrical or electronjc

circuitry ﬁ‘“i’:@df’ﬁg&‘ffr:% Ngorgﬁbrtﬁtﬂi“’o ustgativegmbedingnt. ghe fangetirayelslangd n
the circui fify a@lsSRd 1A tfRSooVed Yaladl 1§ Bh@ﬁ{teﬂ' Rbbut azécélnd Z*]? ng;g%ﬁ&lc&gr glaim

2 or claim3, wherein the circuitry includes neans for enter nt o
the meter . th axishef meticerofdhe lahedtmOfe shitied & the ahtevitlaten gaiverthiatmigasts ondatis isses

a touch senS|t|ve 0.dis i crophgne and voice acjivated software_ or
cont rol  bufPioRIte dg‘(/\@b@%ée‘fﬁeg 1e§§ﬁ E‘Ié’l"%ég%%‘%‘%?n@“o stifst ngoﬁ‘heé‘r’fiﬁ ohe
of claine %o&x@n%fth&hhnﬁ‘d&tta‘hb%rdn@ﬁlgﬁfél such that, in use, when a stripis in

t he sanpl e-receiving positio its sanple-receiving area is spaced fromthe
puncture si te byhe, raulélrm&ar%f spifene Aboat degignedmtot pressvineitthd . ctenmnh tlssus .

0.6 mm 5. L Flabd WOEEE b BAAIES ol BRERRP Hien o e B IR

devi ce contmmcmgaslta dudled Sucititatd @ ﬂpﬁ@@@ﬁ%ﬂ@bb@d's@ﬁﬁkeﬂ)r dollediof: Phe th
user's skin and to apply. pressure at the edges of the ring to increase the

amount of Y i8°r§9‘é{iefia9ﬁrfécea95 s beraty @mbﬁomweser eyor mpre surfaees nasiantedodt
cl ai m 85 Wag; dt'?m%f%? \Xﬁl Wc?tcf éz{&g er%ﬁ&%ﬂl ;egpie%?ihr%r @Wé}(%)élﬁa@gsf S?ﬁrgmﬁ)f’ t he

area of the s

claim9, weneirad stlmﬁaqeroas sxmead unwajdllyafsorﬁ arml-ttda} walltrWwas Extehd stvdrasefré@ a
i ncrease tﬁ%trg% ssure radle t fro tge outside to the inside of the ring.

11. The me cepfe |>’dPW§r Bm1he veiHedleyall. t Heospoéertinasy pifigvills
part of a }psfbe %thﬂ'hl%hl ESHEEred tsﬁﬁfaéea&ﬁ:ne% V\;r]il?% Ih fsél@&ﬂé@%ﬂxﬁl%lepig? ' Hfé)c%s 20

12. The neter of any one of clains es a rancé
13. The rreifb¢ Smfacclcan roeldccording &i melﬁractvdeenm plahiye ]mmeémbamnemcddsdebfeda
means era es wt cet drive tﬁai nto gfpsure t hat the

| ancet ra ee{f"lé1 grf)owa “af)%‘il%lgfq‘rﬁ‘t"g‘fcﬁ hi§ 9amEseh Phal Quish EafialRrijen Péandran; he
drive trai fhnepfadied portiof 568r&tinfie B @béﬂlﬂ?% ‘MFEé 8ﬁt@r ltalai%ll %ﬁﬂ)ﬁ Sqqg?r]égél‘liglﬁet

side wall. 15. The neter of an?/ one ai ns 4, “wherein
cap i s an Puygnsest al a piastrangle €Helative o tag S@QHdLGXlSTBle Trlnetlanerafadlahpomiloe 5 is

claims 11 f)%@y%ﬁé@é %t & Qecol‘ngrz]iﬁgelg [5: %Ostfn%t gg}natﬁg ?irst %ngle%‘trelatlve to the axis

housi ng.
B. The outer radial portion 54 and the inner radial portion 56 can have any selected

25 surface feature or shape, e.g. can be linear, stepped or curved. In the embodiment
illustrated in Figure 12, the outer radial portion 54 is generally linear from the perimeter 58
of the contact ring 52 to the intersection with the inner radial portion 56. Alternatively, the
outer radial portion 54 can be convex or concave in curvature. Additionally, the inner
radial portion 56 is generally concave in curvature, but can also be linear or convex.

30 In an illustrated embodiment, the angle C, corresponding to the slope of the outer
radial portion 54, is in the range between about 5° and about 15°. Additionally, the radial
extent of the outer radial portion 54, generally illustrated by line E in Figure 11, is

preferably about 25% to about 75% of the total radius of the contact ring 52, as measured



36 PCT/ GB02/ 01599 17. The neter of claim 16, wherein the |lancet cap is

det achably nounted on the housing by use of screwthread or bayonet type
fixings or, e of a snap fit connection. 18. The neter L3l md$ or
claim 17, R\ﬁgf{%‘ﬁﬁpﬁcl udes at |east two interchangeable 5 | aﬁ E@B@%{%qs‘;élg
The meter of any one of clains 1 to 18, wherein the |ancet is renovably
attached to the lancet drive train. 10 2 The nmeter of any one of clains 1
to 19, wherein the lancet drive train is %pring driven. 21. The neter of
any one of clainms 1 to 20, rein the.lapgcet. drive trapn_ includes an

adj ust ment fgoé’i’é}?ﬁ‘Eﬁl‘?feérﬂ’oﬁﬁ?lccrmmgﬁpﬁgoﬁ‘@‘ér“qgogi&th? wgn@;{eéﬁﬁgé 5 chﬁm P he
lancet. 15182 prifegredRbBOdRent] the Pkl exWAE ERIMthé BeteP PRKAHoRTbNOS4 Ishsteferably

- adjustment screw is arranged such that the distance of travel of ‘the |ancet
remai ns conbovairt® 2Bthe Totel radiveof tie contactomez . clains 1 to 22, wherein the

| ancet drive trai,n is, arranged 20 such that. the end of t l ancet, in Lts
" extended position® cé’)'?faéLHEggg "3‘&8’?%%{?% 3d/'sfrﬁ§e C&“ﬁ’ﬁ@e?toa?ﬁﬁﬁf@yﬁf 5&P Botiy
pressur esr ispthrQan 8O aittdthly fotmehevithals taptbodisoh, in use, is placed on the
user's skin. 24. The nmeter of _any one of clainms 1 to 23, wherein the test

strip cartridge thpqefeg@yeatozgig@g‘r il Bi ggfec%@@i HRg def ?ﬁ]fh@gc%p d§vistgjized and
conf i gur ed cfu%eﬁs?%]eeg\{ﬁggﬁgatc% lr<n iﬂrinﬁ?e%%iﬁgﬁgrpﬁct vﬁtkflﬁ@tski |o|f¥hed1?sreﬁcmleh glsac;[e o

cartridge cap an novi ng ack of test strips towar

cartri dge ah@reaghinst, the comheringfcredtas ap2dsurevpad ehnthhhextealstfionm gee tadzl odes a
seal for sealing the 30 cartridge cap to the cartridge hoysing when th
cartridge cHpassimyardly @Wgulsede WPEHNE He- c%?etcf‘f%ﬁgé WBEPs thegskin 1?/\&9“6?‘?@?8‘5%3

37 PCT/ %O%JQC'Q??, hEe 'coﬂ-tgﬁ r?ﬁféo §3, vQ{iclﬁzlSaaiEBo%@d ot ki ﬁ}l&ﬁg shbeseidy 4 Bff'essureé .

cartridge i s manufacture m'a material having dessicant properties.
The neter qfradiayt thatewrgds fiiditnBovt tawear@ Ghe aplicemgi4l, asiedicated by dgewha8. on it

data relating 5 f0 the calihrajjon cqode for t strips in the.carfri.dge.

28. The neter of]_tllﬂ @Ffﬁuﬁ?mmeeﬂsf‘ﬁafeﬁj’_ycé? a?a%ﬁ_gélaf’ Rﬁq%ﬂﬂgpﬁ%hsa&s@ﬂaéﬁ?lggﬁ?rom
a uni que nupRRkhe SeMdirydraon BEIBRAB! bi Witk Aid §thd @€ the MAIDESHIRIre®burFidel I35
originally present in the cartridge, the expiry date for the cartridge,

di fferent CcHig pressureols o maxionun fiothisdpdrfien sinee disnap eontrots dlie skinof thenesshia al |

andany 10t HEFAPEBgtn T E ot R O HuEl e Rt Sehd MR Rl 0T

The neter ohe GphiR 246 id aWay ModS theVliaheihe dVeeallBiedsié Ae@eRent TS fyinsual |y
readabl e indicia and the neter includes neans to allow the user to enter

data into tpvesswest gredienthaioexteands fipm e aergiogl parpan of the|cap A 2@ thagprepngt+x he
data on thencart ki I I i ne- | T ter
of o1 o m S0k SF A BRI ERER e A HRIR BRSOFEIAMEGIPEIREe a0 fuldionR ) 0
bri dge ci rctie tonfdghrationeofnid eontaek ringai m 30, wherein the data are or stored

in an el ectronic_nenpry nodul e. 25 33. . The er of claim3 wherei n. t he
el ectroflc menorkignbdd ‘@“é'@?rﬁf‘?@%‘se'ab‘?dé’\ﬂfmt‘gﬁi’% Cﬂ%ﬁﬁr@}‘gaﬁdof He GaBt 18 of é‘e

arranged toprggénﬁ Waﬁ%ni NYQkd NEFPBIR MurfiREl! Gesighdte TiRE mgﬁﬁua?gpaﬁy pRRR€a Of

clains 1 to erein the test strip dispensing systemincludes a slider
adapt ed t o supgageptvprirne.oflhy iDustratdd ¢dmeact eisg 32t haspan axiallher vearticaliyl getendidg 30

nove it to the s | e-receiyi,ng posi.tion. 35. Th ter af an e of
o ms 1t cPUS Ve ReTrar b SRR R aHOsAema T o Sl T eRides p
fromthe caffs ﬂ@gﬁc@gsnﬁwmﬁmaf istddaptl@ t§ praat Bpdifst *he/ bHiS oP VS hideP Quring WER.
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25 The flat face portion S7A is generally perpendicular to the perimeter portion 58'. The
multi-contoured surface 53' extends radially inwardly from the flat face portion 57A
towards the opening 45'. The multi-contoured surface 53' extends between the annular flat
face portion 57A, as indicated by the designation L.

The illustrated multi-contoured surface 53' includes two or more surfaces oriented

30 relative to each other to form different, distinct angles. In particular, the multi-contoured

surface 53' includes a pair of surfaces 65 and 67. The radially outer surface 65 is oriented

at a first angle relative to the axis B. The radially inner surface 67 is oriented at a second



36. The neter of claim35, wherein the feeding channel includes a step
arranged such, when the strip has been noved past the step, the strip
drops, or d, into the step, thereby preventing the P ET

novi ng ba&é{'{({%‘? s the cartridge. 5 37. The neter of clai F?%’BB%(M@?Q n the
stripis forced into the step by springs |located on the neter. 38. The
nmeter of claim 37, wherein the springs aphe electrically conductive and are
10 arranged to nake electrical contact with el ectrodes or a conductive bar

on the stri . r AN ne. of .cl ai 3 0 38, erejn the
f eedi ng chaa‘ﬁ%lgﬁgl?ga-%&rtggégﬁ gs)élgﬁr%%grp rr{tﬁg ﬁcrl}%jagg epl‘ggn%esﬁrl’sbetdt?gg?t’ tbfb,sur €h in
t he sanpl e-65anedi6Vicag hpvsinlyiseRcted Shade caAnglegl e of from about 30 to about 60

“to the direction of novenent of the |l ancet towards its 15 extended

posi tion. 40. THEUsbtthe cait 1¢inrennsaed i dicchapsingel If eltiermeteh bhaed thesdermal
arranged s t: ] ri whep.ip the .

- Sarpl o recdryins skl Ry IR LRRLR dPBaF kel BenPOFS it Delclfh g ot ot

nmovenent 5oflarichie 13 dficldn tvithdmads intes texk@nited] ROSTHei @htac?@ingl52 T preg®ideit®f
any one of clainms.1 to, 40, which includes an ejection neans for ejecting a

used test SPRAR Yith e dremaltsshe rRximate theslanping stesrpsignblped ivexiythe langing
meter of clspl gddnidh@l e PEREGHH @8 oPErﬁh%‘éé.llﬁFmgllt?sE&@ 525 Qlee ’aﬁﬂoaaoglral%gge

dependent thereon, wherein pﬁe e] ection ans 1's operated’as e car
cap i s cl ogeth the3outdhedmbtpertianf S4apd she irofer chdialnporfion G64¢, thahhali-dioncduretes a

devi at or whi ch events the test str.li I spensi system povi ng a further
Coat Cetri p ot e TS FulsSort e Bir R ) BPHey Flosd Bmrisn BoDeras b she o
still imop@sdskiredn tBO dénal TibfieMBcBAta@f with BcPefitactoR HaRE RGN i ¢l app 11

or claim 12 or any clai mdependent thereon, wherein the devi ator "operates
i n conj unctPrespurgionithe Hermsd tissugglecreages as thslopy 0of7 863Bite3 FadiATIUEBOR 50 BEIheA 5.

The neter ny ,:oN f chains .1 t 4, which includes a,nmeans for
verifying ?‘F{‘g rédlg g‘frgacf: ST H%wgrg’néf eoptegl@gi%‘naﬁlﬁoléli“faf%?ﬁ.exif@qm?h%reﬁsélfeer
of cl ai m 4gradidhit ¢illustraActbptEgure@3carry out el ectrochenm cal neasurenents 5
and the verifying neans_ includes el ectrodes on the neter which contact the

el ectrodes on t H& sitgrnggivesembopiiaentesiothe shpds allystradon Kigaies ld6throvigbr Bl in t he

i fyi i - hvate full i At in,th .
1o ag) The RS SEp ROisIABthit Lol NENE ot 8. TR SRS 0 K hokahis BFRERRE s
is al so ar nhmgeditsoaxs AL t.e.aldrignhe akil of hedbtionfof the laycedfantelatied @rthaagp Y

timer is Stﬁpﬁ% l@/ thﬁ ejection of a used strip fromthe neter. 15 49. The
meter of cPHi RS YRl SPRPEIRS a5 3iar cgllars/2andap deast ™ eghn/tHendotdd thei e
that the caifehi 9% Mheeolsen RRRIdiRRHoh Bf MeQHLUGR A WAL AH ML &i%tgf?rld 61‘fth% Qz?p
total exceeds a pre-set maxi nrum 50. The neter of any one of clalns 0

49, which ilacl dJhedegsi T4Aiiand y4Bhapdr foonrmnsintdeased Ovidtnpreximdte sher eqlkar di2stpensed

fromeagh cartridge.,.S 1 .. The neter of any one of clains 1 to 50, which is
acti vat 2@ r‘?ﬁ?{ﬁ%ﬁeﬁ&”g&'}' Rivgmate tgeg‘?’?{@‘fté‘%gerrent. 25 52. The meter of claim

51, which is actAviau@ehtdPMBbi R SReOT4A adl MAIRCa ! &ﬁféni%n c%ﬁ?-asection and

mul ti-functional handle assenbly carried by the housing. 5 e neter of
cl ai m 52, whearepass phky apertian o6 theodircuinderanerdd fetha semtaty yng 62k The hegrs| 7dAcaid

drive trai nd nmoves, .a single test strip into the sanpl e-receivin

posi ti on. gégﬁ? p?ﬁ%a%tsﬁ?m%f“cﬁw dispase 4%8}1%‘%}1%:“@:{1%%%? ofiffisr onfact %@g Pancet
drive trai mlidugh bely thy 13gs aratillwsiratell if the FiggRs, one WNA2hAHS3 il Appreciate
PCT/ GBU2/ 01599 55. The neter of any one of clainms 1 to 54, which is adapted

to prodéee hatadditianal jegs£an Q?rﬁ‘li@ddﬁ’i%lftﬂ“bé‘%?af@rg fgorn dlepspreseny inventicgs . Indditiont er
of clai m 5%e wheh&lihol BEpGifidRE sPfncAARY Gt heS@iate AHY 55! ect rochen cal
The sleeve 70 is preferably slidable along an axis parallel to the first axis A, as
indicated by arrow T in Figure 15. A longitudinally extending slot 76 can be formed in
one or both of sides of the cap body 50. A protruding guide member 78 can be formed in
30 one or both of the legs 74A and 74B. The guide member 78 is sized and shaped to slide
within the slot 76 and inhibits lateral motion of the sleeve 70 relative to the cap body 50.
Alternatively, the slot 76 can be formed in one or more of the legs 74A and 74B and the

guide member 78 can be formed on the cap body 50.



' S analyses and the circuitry in the neter is arranged to contact the

el ectrodes in such strips. 57. A disposable test strip cartridge adapted to
be | oaded y@h9elshg meter of any one of clainms 1 to 56, thepggidgohdiBo
including a cartridge housing defining a cavity configured to receive a
stack of test strips, a partially detachable cartridge cap and a stack of
test strips 10 disposed in the cavity. 585 The test strip cartridge of
claimb57, further conprising a push-up nechanlsn1for pushlng said stack of
test strips int tio e est, .str
cartridge of clé?nngé%%HgﬂgpﬁrP%Pg% ulgg an| %?g%ﬁﬁpl % hg sleeve b@

const ant - f aswardah¢ didel andlofxhé 6@se0. contacting said stack of test strips.
~ 60. The test strip cartridge of any one of clains 57 to 59, wherein the
cartridge is addthéemeam&F panable torempye Hp cap bénén%srte&ﬁetabtarsm%52 fromgepntagt
mufti-func dhe 0 n b Bhel 6.
- 62. The rTU]EV%IIIB{]]IHl}ﬁ(H;tI 0}1 and e&aélgcgr%l y ggﬁrﬁ];lgi ?1(1) géf%{m&hﬁc%fucegrkr%rl sgsdéarﬁla§
| ever. 25 6Bsucforstor vipibthi mpmmslthtglasg/mgerttfd"mefsd:eremaﬂﬂlaﬂgwlsehct user no pnmmtrmmta

test strip cartri etoth iti the net er .of

one. of ol aimaton oE siine i By Togre b apd 24808 v fhyechol B vl

i ncl udi ng awl%n'tﬁ'@[:aﬂ 06 afHiicBAtadt rtir?g352 §Ferrbﬂof/écpﬁbﬁ1%n%f Mth deR, LoiRst-aedi ng
channel and a deviator for preventing a plurality of test strips from being
posi ti oned inkigune17. ehupmgmdhahn@gsaYﬂAmd TBradlov3ihe Bger 17 menintyigttberopdning 4% m

63, wherein the deviator, diverts the.s er inside the test .cartridge ca
when' -t o5t AEABOHS WHBShE IHRAE SHE SHEDTBE dPRGS AR e b s i 3431

PCT/ GB026 0 effalGRsud s iikseatedtfrigiRti 13od of sanpling and testing a sanple of
a bodily fluid conprising loading a test strip cartridge into an integrated
testing meter ofRefpyingrie Bigueel d.nthellego 786, andepdRanriy spdsechdbart as distcy on
Lhe resti NGuRIGH b QUG0S indel A6 RO.LRYS BEpARHLPHS o SISl Prilg el
sanpl e-recel'ving position, “pressing the integra Bt i ng neter on the

skin of a Fusmheahy (he ewslleg A ran@geB @h Hefmlrtrﬁﬁhhcﬂ]grdfpie&’raﬁlsb pdfablc an
| ancet into the skin in order to forma dro]) of blood or other fluid on the
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and passes through the opening 102 in the contact ring 95 to pierce the skin. The contact
ring 95 is pressed into contact with the fingertip proximate to the lancing site to express
blood. The multi-contoured surface facilitates blood expression by creating a pressure
gradient that extends radially inwardly towards the opening 102.

25 Figures 22 and 23 illustrate another embodiment of the lancet cap of the integrated
blood sampling and testing meter according to the teachings of the present invention. As
illustrated in Figure 22, the lancet cap 16 includes a contact ring 105 attached to the distal
end 107 of the cap body 104. An opening 101 formed in the contact ring 105 allows a
portion of the lancet 13 to pass therethrough to create a puncture on the ventral side of the

30 fingertip.

The illustrated contact ring 105 has a multi-contoured surface 106 that extends
from the periphery of the cap body 104 to the central opening 101. The multi-contoured

surface 106 can include two or more surfaces disposed at distinct angles relative to each



110% < <& ()- 10%& ()- (10%& ()-10%& ()- 4>)}"?bCF
10" @O%& () - &9$109%& ()- $109%& ()-! <Mp10%<& ()-! BML0%<& ()-yZ

10%<& <3310! F9310%<& () - 11 "10%& () -/ Y" 10%&
sfé%ﬁf&') W EIGR e ()-_§<w §<)y z aVK%F U0t 100 T0< )10"%’%%9‘(%()

109%&’ () - 9z" 109%8& () - 710%& ()- 1YL6"10%<& ()- 410%& ()-
|11 dBVK@ 10! ! ) 10%00& () - 10908 () - | 21(10%3&' ()-" 10908 ()-yle%D&' ()-
1090% ()-!!!"V'"#[ #JEVK@ 10! !SZ"10%0& ()-Z"1090% ()- 109%0% ()- 109%0% ()-L

Lovioe: () - DR i SGHERES AR a0, ot s s amiesapigerect o
' G' 10%0%' (sn)rfaa% M@&n(ohs&i A08080tE radial YYEDRN( DO AL 'aZmibid¥Bortidn 106B, and an

10908 () -&7' " (dEVK@, 10! !
1mLO%O8 () n}I@f@(r (Bomgl%ﬁﬂlspysed@rg)gm fo)the opening 101. The outer, middle and

(1072 () LBl Y90 LATBATIE RuAC IR e

10%VE&' () 5 miiheadVBiepped, o3 LUPddE. (Moreb@efVEhd Ira@itlSMEin s) bet@8dEedch-surface 106A,
106B and 106C of the multi-contoured surface can have rounded, arcuate, or sharp surface
features.

When in use, the lancet cap 16 is connected to the housing 11 of the meter 10 of the
present invention and is placed in intimate facing contact with the ventral side of the finger

10 which is lanced by the lancet 13 passing through the opening 101 in the contact ring 105.
The lancet 13 is withdrawn into meter 10. The fingertip is squeezed into contact with the
outer radial portion 106A, middle radial portion 106B, and inner radial portion 106C of the
multi-contoured surface 106. The multi-contour surface 106 facilitates blood expression
by creating a pressure gradient that extends radially inwardly toward the opening 101 from

15 the perimeter of the contact ring 105 or cap body 104.

Figures 24 and 25 illustrate another embodiment of the lancet cap for use at
multiple different lancing sites according to the teachings of the present invention. The
illustrated lancet cap 16 includes a cap body 112 that terminates at a contact ring 114
mounted at a distal end. The distal end 115 of the cap 16 can couple to the housing 11 via

20 any suitable structure. The contact ring 114 of the cap 16 can include, if desired, a multi-
contoured surface 118 having a plurality of surfaces oriented at angles relative to each
other. A central opening can also be formed therein. According to an alternate
embodiment, the contact ring can be a unitary structure with nominal surface features
formed therein.

25 The 1llustrated contact ring 114 is preferably formed of a deformable, resilient,
flexible material that is capable of conforming to the shape of the body region of the user
placed in contact therewith. The contact ring can be preferably formed of a rubber
material, polyurethane, latex or other flexible material. The cap body 112 can also be
formed of any suitable transparent or translucent material, such as clear or transparent

30 plastic, to enable the user to view the expressed blood. Alternatively, the cap can be
formed of a non-transparent material.

The contact ring 114 can be disposed in a rest position, shown in Figure 24, when

not in contact with a lancing site, and hence no shape is imparted to the ring. When placed
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ring 134 has edge portions 136 that extend over or outwardly from the perimeter of the cap
body 132. The contact ring can include, if desired, a multi-contoured surface having a
plurality of surfaces oriented at angles relative to each other. A central opening can also be
10 formed therein. According to an alternate embodiment, the contact ring can be a unitary

structure with nominal surface features formed therein.

The contact ring can be preferably formed of rubber material, polyurethane, latex or
other flexible material. The contact ring 134 can be disposed in a rest position, shown in
Figure 26, when not disposed in contact with a lancing site, and hence no shape is imparted

15 to the ring. When placed in contact with the lancing site, such as the ventral side of a
finger, or any other suitable portion of the finger, the contact ring 134 conforms to the
shape of the lancing site, as illustrated in Figure 27. Moreover, when disposed in this
position, the overhanging portions of the deformable contact ring, can ‘flip’ over and
extend along the outer surface of the cap body 132 so it can be used on a flatter skin area,

20 such as the forearm.

The cap body 132 can include a connector for removably and replaceably
connecting a proximal end of the cap body 132 to the housing 11. According to one
practice, the lancet cap 16 can be permanently affixed to the housing 11. Preferably, the
lancet cap 16 is removably and replaceably connected to the housing 11 of the integrated

25 testing meter 10.

The lancet cap 16 for use with the integrated sampling and testing meter of the
present invention is not limited to the illustrative embodiments described above. Those
skilled in the art will recognize that a certain changes may be made to the lancet cap
construction without departing from the scope of the invention.

30 A significant feature of the integrated meter of the present invention is that the strip
dispensing system automatically and accurately positions the sample-receiving area of a
test strip in close proximity to the puncture site formed by the lancet in order to provide a

sufficient blood sample with a minimal puncture wound. Puncturing very accurately and
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y) 10%<& X ) steiRHiaf Mdbyssr SBI®: §hpMispensing system and the feeding channel co-operate with the
lancet assembly to position the sample-receiving area of the strip about one millimeter
away from the puncture site. The precisely controlled distance between the puncture and
the sample-receiving area of the test strip defines a minimal drop size required to be
formed for analysis. When the drop of blood formed by the puncture grows to about 0.8

10 millimeter radius (about one microliter in volume), the drop touches the sample-receiving
area of the test strip. The test strip provides a capillary force to wick the blood drop into
the test strip. The described arrangement efficiently conveys a sample from the skin to a
precise position on the test strip with little or no loss.
According to one practice of the invention, the test strip is flexible to accommodate
15 deep and superficial bulging of the skin formed by the squeezing of the skin by the
pressure ring in the lancet cap. According to an alternate embodiment, the test strip is
precisely positioned above the puncture site, in the lancet path, so that the lancet first
pierces the wicking element of the test strip, then pierces the skin.
To accurately position a test strip, the feeding channel 19 of the integrated sampling
20 and testing device of the present invention includes a step 60, illustrated in Figure 28.
When the test strip 32a exits the test strip cartridge 18, and passes through the feeding
channel to the sample-receiving position in the lancet cap 16, the step 60 locks the strip
and prevents the strip from reversing and moving back into the test strip cartridge 18. The
walls of the feeding channel further provides lateral alignment of the strip. According to
25 the illustrated embodiment, the electrical contacts 22 connected to the electronics in the
device may be spring biased or otherwise arranged to lock the test strip into place behind
the step.
The cartridge cap may also include a strip ejection ramp to push the test strip out of
the feeding channel when the cap is closed. The strip ejection ramp may be integral with
30 the cartridge cap or removably connected to the cartridge cap.
The design of the lancet needle and the lancet assembly provides an accurate
puncture site with little variation to ensure a precise relationship between the sample-

receiving area of the test strip and the puncture site. According to one practice of the
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lancet cap further includes an alignment feature to control wobbling or vibration on the
front end of the drive train. According to an illustrative embodiment, the lancet cap
includes a plurality of alignment fins (not shown) disposed about the base of the lancet to
secure the lancet. In this manner, the total variability of the puncture site is minimized.

10 Figure 29 illustrates a test strip design suitable for use in the present invention. The
test strip may utilize A-strip technology, membrane strip technology or other test strip
designs known in the art for electrochemical or photometric analysis of a fluid. According
to one embodiment, the test strip 32a includes, as its sample-receiving area, a channel
entrance 141 for directing a blood sample to an analysis portion of the strip. The test strip

15 essentially comprises an electrochemical cell, including one or more working electrodes
142 which convert a chemical change produced by a reaction of glucose or other analyte in
the blood sample to a current. The test strip further includes a reference electrode 143 as a
standard to measure the potential of the working electrodes. Leads 144 connect the
electrodes to contact bars 145 configured to connect with the electrical contacts 22 of the

20 integrated testing meter. The test strip thus generates a signal indicative of the level of
glucose or other analyte in the blood and transmits this signal to the electronics of the
device for processing. Those skilled in the art will recognize that a variety of test strip
designs and configurations are available in accordance with the teachings of the present
invention.

25 Figure 30 shows a schematic representation of the electronics incorporated in the
integrated meter of the present invention. The electronics receive a signal from the
electrical contacts, process the signal and transmit instructions for an appropriate display to
the display of the device. As shown, input signals related to the electrochemical analysis
of the sample are provided from the test strip to a signal processing system. The signals

30 are transmitted via analog circuitry to a processor, which performs data analysis. The
processor provides a signal to a display driver connected to an output display. The
processor may also provide a signal to an alarm generator. The display and the alarm

generator together constitute the output portion of the device. The data analysis processor
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including calibration information and previous test results, may be stored.

According to one practice of the invention, the electronics further include a detector

for sensing a strip in the feeding channel. The detector can be two contacts which are

5 shorted by a conductive layer on a strip when the strip is in the sample-receiving position.

The electronics may be designed to produce an audible beep or visible signal to indicate to

the user that a sufficient sample has been obtained and that analysis is complete. The

electronics may also read, store and/or display information regarding the date and time of

testing, the condition of the strips, the number of strips remaining in the stack, a calibration

10 code for the strips, the expiration date of the test strip cartridge, the battery power of the
meter, and so on. As noted above, test strip specific information can be read directly from
the cartridge, for instance by use of bar codes, resistance bridges or memory modules,
preferably rewritable memory modules.

As discussed, according to one embodiment, the electronics are switched on when a

15 user depresses the handle of the integrated testing meter, or when a test strip detector
detects a loaded test strip in the sample-receiving position. Preferably, each time the
electronics are switched on, the data on the cartridge is read to ensure that the correct
calibration code and other data are used to control the meter. This ensures that a correct
test result can be obtained even if the cartridge has been changed.

20 According to another embodiment of the invention, the electronics are switched off
when the user replaces the test strip cartridge cap and ejects the used test strip from the
meter. This provides an extra safety feature as it ensures that the cartridge remains closed
for as long as possible. This minimises the exposure of the contents of the cartridge to the
atmosphere. Preferably, the electronics in the meter are arranged to record the length of

25 time between a strip reaching the sample-receiving position and its being ejected from the
meter. This is a measure of the time the cap is open. If the total time the cap is open
exceeds a predetermined value, the electronics may be arranged to provide an audible or
visible warning signal. The electronics may also be arranged to provide such a signal, or to
switch off the meter, if any single strip has remained in the sample-receiving position for

30 longer than a predetermined time.

The integrated meter of the present invention and its components provide
significant improvements to the detection and monitoring of glucose levels in the blood.

The present invention considerably reduces the pain and inconvenience associated with
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testing meter is compact, ergonomically sound, discrete and adjustable to different users
5 and body parts while simultaneously providing fast and accurate results.

The present invention achieves a reduction in the pain associated with testing in a
number of ways. Shallower punctures of the skin can be used to achieve a sufficient blood
sample, reducing painful deep punctures in sensitive body parts. The present invention
does not require large sample volumes for analysis. The pressure device, for instance

10 formed by the pressure ring on the lancet cap, provides a high yield from a small puncture.
The integrated sampling and testing feature further ensures full usage of the obtained
sample and limits “leftovers” on the skin. In current systems, complex and inaccurate
sample transfer from a sampling point to a sample-receiving area on a test strip requires
surplus sample due to poor utilization of an obtained sample drop. The present invention

15 removes this inefficiency of transferring samples and provides optimal utilization of the
obtained sample by automatically directing the sample to a precise location on the test
strip. Optimal utilization of the sample drop reduces the number of attempts needed to
provide enough sample for efficient analysis, thus reducing the number of punctures
required. The superficial punctures reduce agitation of nerve endings in the skin and

20 reduce pain in sensitive body areas. The variable depth of the lancet and the ability to test
on a number of different body parts in addition to the finger reduces the concentration and
repetition of micro-traumata in a small area, which avoids the problems of tinting, itching,
dried and callous skin areas caused by such micro-traumata.

The integrated meter of the present invention is able fully to exploit the

25 technological improvements in strip design which allow the use of much smaller samples.
Presently available strips require only 1 to 3 pl of sample. Many users have eyesight
problems and cannot see well enough to be able to transfer such small volumes of sample
accurately to the sample-receiving area of a strip. Such eyesight problems are common
complications of diabetes. The automatic collection and transfer of samples to the strip

30 enabled by the present meter is a major advantage of the present meter.

It is thus possible to arrange the operation of the lancet and the pressure device to

produce a puncture which allows a small, but sufficient, volume of blood to be expressed
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The present invention further provides easy and uncomplicated operation. The use
of the meter significantly reduces the time and difficulty involved in sampling and testing
blood. The integrated meter essentially provides three devices, a lancing device, a supply
of test strips and a meter, within a singular compact housing. Further, the system is

10 designed such that one-handed operation is possible, eliminating the need for a work space
or a flat surface. The meter is not subject to human error and inefficiency. Furthermore,
the integration of a disposable test strip cartridge makes the loading of a test strip simple,
accurate and easy. In current glucose monitoring systems a user requires two hands to load
a strip into a glucose meter. However, with the meter of the present invention, the test strip

15 dispensing system automatically loads a test strip in position to receive a blood sample.
The present invention also reduces waste by efficiently utilizing available resources. The
present invention further protects against compromised test results due to contamination or
an improperly calibrated glucose meter.

In conclusion, the integrated meter of the present invention significantly reduces

20 the obstacles associated with frequent glucose monitoring. The present invention promotes
frequent monitoring for diabetic individuals by providing a simple, efficient, fast and
accurate integrated meter.

Since certain changes may be made in the above constructions without departing
from the scope of the invention, it is intended that all matter contained in the above

25 description or shown in the accompanying drawings be interpreted as illustrative and not in
a limiting sense.

It is also to be understood that the following claims are to cover all generic and
specific features of the invention described herein, and all statements of the scope of the

invention which, as a matter of language, might be said to fall therebetween.
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5 a lancet;

a lancet drive train for driving the lancet between an extended position and a
retracted position;

a test strip cartridge containing a plurality of test strips, each strip having a sample-
receiving area;

10 a sensor for analyzing a fluid sample received on a test strip; and

a test strip dispensing system for moving test strips individually from the cartridge
to a sample-receiving position in which the sample-receiving area of the test strip is in
proximity to the location of the end of the lancet in its extended position and in which the
test strip is connected to the sensor,

15 the meter being arranged such that, in use, when it is located on the skin of a user
and is activated, the lancet is moved to its extended position and retracted to form a
puncture in the user’s skin, the pressure device causes a drop of fluid to form around the
puncture, a test strip is moved from the cartridge to the sample-receiving position, the test
strip receives a sample from the fluid drop and the sensor analyzes the sample.

20
2. The meter of claim 1, which includes electrical or electronic circuitry for

controlling its operation.

3. The meter of claim 2, wherein the circuitry also includes a visual display unit.
25
4. The meter of claim 2 or claim 3, wherein the circuitry includes means for entering

data into the meter.

5. The meter of claim 4, wherein the data entry means comprises a touch sensitive

30 display, a microphone and voice activated software or control buttons.
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edges of the ring to increase the amount of fluid available at the centre of the ring.
10
9. The meter of claim 8, wherein the pressure ring is shaped to conform to the shape

of the area of the skin to which it is to be applied.

10.  The meter of claim 8 or claim 9, wherein the pressure ring has a multi-contoured

15 surface to increase the pressure gradient from the outside to the inside of the ring.

11. The meter of any one of claims 8 to 10, wherein the pressure ring is part of a lancet

cap which covers the lancet in its retracted position.
20 12.  The meter of any one of claims 1 to 10, which includes a lancet cap.

13. The meter of claim 11 or claim 12, wherein the lancet cap includes a means which
co-operates with the lancet drive train to ensure that the lancet travels along approximately
the same path on each activation of the drive train.

25

14.  The meter of claim 13, wherein the means comprises a side wall.

15.  The meter of any one of claims 11 to 14, wherein the lancet cap is an integral part
of the housing.

30
16.  The meter of any one of claims 11 to 14, wherein the lancet cap is detachably

mounted on the housing.
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the lancet drive train.

10 20.  The meter of any one of claims 1 to 19, wherein the lancet drive train is spring

driven.

21. The meter of any one of claims 1 to 20, wherein the lancet drive train includes an
adjustment screw which allows the user to set the extended position of the lancet.

15
22.  The meter of claim 21, wherein the operation of the adjustment screw is arranged

such that the distance of travel of the lancet remains constant.

23. The meter of any one of claims 1 to 22, wherein the lancet drive train is arranged
20 such that the end of the lancet, in its extended position, extends to approximately the plane
formed by the pressure ring or aperture in the housing which, in use, is placed on the user’s

skin.

24.  The meter of any one of claims 1 to 23, wherein the test strip cartridge comprises a
25 cartridge housing defining a cavity configured to receive a stack of test strips, a partially
detachable cartridge cap and a means for moving the stack of test strips towards the

cartridge cap.

- 25. The meter of claim 24, wherein the cartridge includes a seal for sealing the
30 cartridge cap to the cartridge housing when the cartridge cap is fully engaged with the
cartridge housing.
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$10%& () IcaFrtr%; é)e/ (pr}ﬁ}’ %a{e for the cartridge, different calibration factors for different sources
10 of fluid (neonatal, arterial or venous blood, for instance), control solution range

information and any other relevant information to assist in operation of the meter.

29. The meter of claim 27 or claim 28, wherein the data are present as visually readable
indicia and the meter includes means to allow the user to enter data into the meter.

15
30.  The meter of claim 27 or claim 28, wherein the data on the cartridge are present in

machine-readable format.

31. The meter of claim 30, wherein the data are present as a bar code or a resistance

20 bridge circuit.

32. The meter of claim 30, wherein the data are or stored in an electronic memory
module.
25 33.  The meter of claim 32, wherein the electronic memory module comprises a

rewritable memory and the meter is arranged to write back into the memory module.

34.  The meter of any one of claims 1 to 33, wherein the test strip dispensing system
includes a slider adapted to engage with only one of the test strips in the cartridge and

30 move it to the sample-receiving position.

35. The meter of any one of claims 1 to 33, which includes a feeding channel which

receives the strip from the cartridge and guides it to the sample-receiving position.
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38. The meter of claim 37, wherein the springs are electrically conductive and are

10 arranged to make electrical contact with electrodes or a conductive bar on the strip.

39.  The meter of any one of claims 35 to 38, wherein the feeding channel is arranged
such that the major plane of the strip, when in the sample-receiving position, is at an angle
of from about 30° to about 60° to the direction of movement of the lancet towards its

15 extended position.

40.  The meter of claim 39, wherein the feeding channel is arranged such that the major
plane of the strip, when in the sample-receiving position, is at an angle of about 45° to the
direction of movement of the lancet towards its extended position.

20
41.  The meter of any one of claims 1 to 40, which includes an ejection means for

ejecting a used test strip from the meter once a test has been completed.

42. The meter of claim 41 when dependent on claim 11 or claim 12 or any claim

25 dependent thereon, wherein the ejection means is operated as the cartridge cap is closed.

43.  The meter of any one of claims 1 to 42, which includes a deviator which prevents
the test strip dispensing system moving a further test strip into the sample-receiving
position while a first test strip is still in position.

30
44.  The meter of claim 43 when dependent on claim 11 or claim 12 or any claim

dependent thereon, wherein the deviator operates in conjunction with the cartridge cap.
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48. The meter of any one of claims 45 to 47, wherein the verifying means is also
arranged to start a timer in the circuitry of the meter and the timer is stopped by the

ejection of a used strip from the meter.

15 49.  The meter of claim 48, wherein the circuitry is arranged to sum the total time that
the cartridge has been open and to produce a warning signal if the total exceeds a pre-set

maximum.

50. The meter of any one of claims 1 to 49, which includes circuitry which counts the

20 number of strips dispensed from each cartridge.

51.  The meter of any one of claims 1 to 50, which is activated manually by use of a

single movement.

25 52.  The meter of claim 51, which is activated manually by use of a single movement of

a multi-functional handle assembly carried by the housing.

53. The meter of claim 52, wherein the actuation of the handle assembly cocks the
lancet drive train and moves a single test strip into the sample-receiving position.

30
54. The meter of any one of claims 1 to 53, wherein the lancet drive train is fired by

actuation of a trigger.
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15 59.  The test strip cartridge of claim 58, wherein the push-up mechanism comprises a

constant-force spring and a loader contacting said stack of test strips.

60.  The test strip cartridge of any one of claims 57 to 59, wherein the cartridge is

adapted to dispense strips on a one-by-one basis.
20

61. A multi-function handle assembly for the meter of any one of claims 1 to 56.
62.  The multi-function handle assembly of claim 61, which comprises a lever.

25 63. A strip dispensing system for forwarding test strips from a test strip cartridge to the
sample-receiving position in the meter of any one of claims 1 to 56 on a one-by-one basis,
the strip dispensing system including a slider for pushing a test strip from the cartridge to a
feeding channel and a deviator for preventing a plurality of test strips from being
positioned in the feeding channel at one time.

30
64.  The system of claim 63, wherein the deviator diverts the slider inside the test

cartridge cap when a test strip is positioned in the feeding channel.
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