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Field of the I'nvention The present invention relates to-an integrasedeparpbs
testing neter for use in 5 sanpling and anal yzi ng anal ytes, particularly

gl ucose, WOPMI8E3 such as bl ood or interstitial.., fluid PEGHEGB4E/OLAY of
the Invention G ucose nonitoring is a fact of everyday life for diabetic

i ndi vidual s. The accuracy of such nonitdring can literally nmean the
.difference between life and death. Generally, a 10 diabetic patient
measur es blmtegragedi Saneple Testisg Meteral tinmes a day to nonitor and control ,
bl ood sugar levels. Failure to test blood glucose |levels accurately and on a
regul ar basis can result in serious diabetes-related conplications,

. incl udi ng Fﬁi@ﬁ%@%ﬁﬂiqﬁji sease, kidney di sease, nerve danage and

- bli ndness. cose neters are currently available which permt
an indivi dual tTht gstsenhénvghticroseateevtel an integrated| $angdetestingf meteodfdr ukb ikhny

. of the glucose neter desjgns current.l vaj | abl e e use of a,disposable
Cest sBt | PrRRHRERn b s Pt Elusatee i HOKS ctrbe HRpd l IYersRtal
photonetrigglgl y nmeasures the anount of glucose in the blood sanple. To use
these nmeters, the user first punctures a finger or other body part using a

| ancet to Badkiirgend of thed Inventiphe of bl ood or interstitial fluid. The sanple
is then transferred to a.di.sposgbl e test ,str.] he i.nconveni.ence of 20
Lok ng sever al - (USEogt BRBHINTESaper ot ety ittpr dBetif FRRRFALE oy gpouteey
currently ggichaRbitorimd eftifteraly nfdanths apwraae whirsedmlif 8 ddath.fGaRHANRL a

testing. Wile the fingertip is” generally used for sanpling blood, due to
the ricl® cdigbéticopatienbaasnires bleod glugossf ley¢le sevengetimepa dapdo mangter ang cortrel| so

particul ar ensi tive ta pai due. t ‘rich suppl f in receptqrs.in
Phe t§ ngor DibpR Sz teyets.” Gl do acin Bidod tpedst it RBiaedly B8'dh 4 EEEPE Ypdis
recent punginlkguRr im Qéricltediabéited ated Gofrlivak @i, dncladidit cadiolvaseulas tdisease,t he
~pain increases significantly. Pain may also be increased if the |ancet

penet r at eskigheidisease, nervedamage ansh blindngsy.. A-apmber abghicoshmetese arengirrenaly
f dt Kk | ' ' - ivci ent
orced to O@gr} \gﬁéﬁ ?gmﬁ{%%‘d{\g%&ra? %te%ﬁgg gﬁx%géesl%(féﬁ ihQ sixg'ri]l@taﬁxg?egéﬁ Hl§6<?“

anount of OSSES ransfer betwe uncture site

and thels est stMany o¥@helglacdse auteresignsreaseantiyrayaithie chaie wsosfa dispedable test
requires several steps and several different accessories, inclyding a
| anci ng deS¥ipavhigh,|ipcembinagion with the getercelectrqchemically prphofometreallyimeasureseach

accessory fasna.h bF gluehle hYREb10BE sarhPre. UtRliseTHEe HAYS, theldsBf fist phdGhres a
finger or other body part using a lancet to produce a small sample of blood or interstitial
fluid. The sample is then transferred to a disposable test strip. The inconvenience of

20 taking several measurements a day, as well as the pain inflicted by currently available
lancets, often discourage disciplined and frequent testing. '

) While the fingertip is generally used for sampling blood, due to the rich capillary
bed of the skin of the fingertip, the fingertip is also particularly sensitive to pain, due to a
rich supply of pain receptors in the finger tip as well. When a puncture is too deep, too

25 close to a recent puncture or not deep enough and requires an additional puncture, the pain
increases significantly. Pain may also be increased if the lancet penetrates slowly or is
withdrawn slowly. Furthermore, the user may be forced to make a larger puncture than is
necessary to form a sufficient amount of blood, due to losses during the transfer between
the puncture site and the test strip.

30 The process of measuring blood glucose levels requires several steps and several
different accessories, including a lancing device, a lancet, a supply of test strips and a
glucose meter. Each accessory has a different function. The user must have a flat surface

A

available to unpack and lay down the accessories within easy reach. This, by itself, poses a



B ———————
avail abl e to unpack and |l ay down the accessories within easy reach. This, by
itself, poses a 29 SEPT 2005 WO 02/ 078533 2--PCT/ GB02/ 01599 chal | eB§SEP3r2005
t hose who need to take neasurenents while participating in outdoor
activiti esWOPR/AI858Urf aces are often not avail abl e and this ®QT/GB&matIvage a
person from taking a neasurenent. This can be di sadvant ageous because bl ood
gl ucose levels may change significantly 2uring an outdoor activity. 5 Even
if a user can find a flat surface, the user has to carry out the foll ow ng
steps. Thehdliegge fohahges viHee neahab n@kel aveasaremdnits aviilee phrticipatiag; iroperidoa

vial of strips; renpves a strip; inserts the strip into the neter;

re-closes BEVINgsal Flat efecest are qftem Belr Peilable andnhis £ discowraEe @ PFREONTERO8} ;

pi cks up t 14\525'9%&9 A8Vt © THi 8 RGE Be MG a9 4 i edhs bBGSE W%gru Bl e RGHY:
part; lays do {he I'anci ng ‘déevi ce; squeezes Or massag rh ger to vyield

an adequat ehah@ebignmb@aMuﬁhgtah@nﬂfoerSctNm sanpl e to the t est strl p for
analysis; waits_for the rreter to _anal t.hhe s r enov s‘jene strip from

the t ests mot er ; EAPR id HSeTcAB fuiha Bat Sc thalbg éQﬁ%lEJkQ"%ﬂ OWHRg Steps.
ACCeSSOr | ©§pe fSerSElar arp€ H2 1209Y de%@e?wﬁ:\ad"ﬂ@%diaﬂéé?c 58 Vil of &fibfGeoves a
gl ucose neasurenent Fequires t e use mul tiple,” separate conporients and

- the execut swip; imskrts thesthigrinaf thetrager; reglises thy viah checksder thent@rece walimationd 5
General ly, the usger isre uired to transf.er || _vol f sample to,a
Sapl o | cEMAT e mRRr kP Medtncits foviclora teyskin phihe dhach &7 Biter b4F o
smal | and = I [
s or PG BESEbGn e EAloH ot 3ahatlBF FaGiife HRTARRIL Gfld B quat
recent | 10 bbmodasampéthrmmfﬁs dbe sarepleste the testsin tfor wly&aquwaﬂm@or ﬂmzenetsnmtbl er

amounts of s This allows th e of smaller nct and th ref
20 | o5 paPFHTA® the RIS EmONES e ST drars dheo oot meler St i, AP pad 6Eafly e
difficult Yré#ackk raAANSf el Add@ssohiBs.S AEPdet foieh b6ves AP k@naﬁaeprubému@ F&@taRihgt be
test strip hisis especially difficult for Users w th ‘poor eyesight,

conmon corrgluc@m meoasufementireguirasdbe USEh@f lpaltwle isppasale eompooents aod ithe sxewn@ss
conpl exi ty ‘émb eness .of taki 1 . esrgogl ucose neasurenent are
barriers t8 ?re?ﬁsé?ﬂs fﬁ%‘HF‘P%P?aHa g’lnue(% evel s. 25 Patients often do
not conpdy wit hGéﬂeltaﬂg HRCF R FEJhired fo ir@niféﬁﬂ@ﬁﬁll'%lﬁrﬁébf%hﬂ%ﬂﬁ@é@é&ﬁbl%—
due to the nunerous o stacles involved. kt is an ai m of Eresent

‘invention teseyying prga omithe teststripn fignerally, test amp@rm aum@m and thy stmples.
Summary of (ALY Y ARASER GALY: ThASABIAS My 1Y HcER BEOKr ey | "
users. Moreover, there has recently been a trend towards the use of test strips requiring .-

ever smaller amounts of sample. (This allows the use of smaller punctures and therefore
20 less painful lancing.) However, the use of smaller samples increases the difficulty in
transferring the sample to the sample-receiving area on the test strip. This is especially
) difficult for users with poor eyesight, a common complication for diabetics.
The pain, inconvenience, cost, slowness, complexity and discreteness of taking a
blood glucose measurement are barriers to the frequent monitoring of 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;



testing neter conprising-a single nodular housing carrying: a pressure
device; a lancet; 29 SEPT 2005 WO 02/ 078533 3 PCT/ GB02/-Q1599 a | anosERIT2008
train for driving the | ancet between an extended position and a retracted
position; WOO88WBSEXrip cartridge containing a plurality of PE®GBMISS, each
strip having a sanple- receiving area; 5 a sensor for analyzing a fluid
sanple received on a test strip; and a tést strip dispensing systemfor
noving test strips individually fromthe cartridge to a sanpl e-receiving
posi tion in whi eHandet dsveplranrfec eiriwingg theer laceaf batweert astexséndep position and a
proximty to the |lacation of the end of the lancet in its extended position
and in V\hirc?ﬁafﬁgpof‘gg?’ strip is connected to the sensor, 10 the nmeter being
. arranged such th I MSHaihinel € o i nd is
" activated, the | gér?éétkl%idéﬁ%\g/ed t%lh%ntg saspelkit‘!'g%%geggﬁé} ) gﬁéﬁasrralr Emel?? g%tes e ptﬁ:g
forma puiseeying area;t he user's skin, the pressure device causes a drop of
. fluid tg form around the gunct#[e a tlest striF), i.s_npved Bromthe cartridge
_to the sanple- r%éeé}sﬂﬁ’daﬂﬁl' Fing gfluid famplg Trceived on 2 1ot SHHR; 28d 3 “sanpl e fromthe -
fluid drop and §hat s@ipSdispenbink kg Qemtfoemdng test sirdpsingividiaBy Rim tecarfrRIgent
inventian will include electrical or electronic circuitry for controlling
i ts oper at%ooh samplstree¢ivingi pasitionaip which ghel ssinpledeenivingyared ap thestesstrip is in

m croconput er.of Sipil.ar . devi.ce. [ | r. 11 in rticylar i nchkude
o Che T cbrRRion L BiBlasiaR s rd g B s Sionach oSifoh ablf i i
anal ysi s ofesttdifip fsodtipnectedfcthesaldoy,, the circuitry also includes a visual
display unit fromwhich the user can 20 read out the results of an

parti culfar test themheterbeipg ayrangsd sich shaiainusgpvben itds ncateddn the skinsefl aaysess

t he dat a, | | re.detaj o) ferably L ICHi

i ncl udes rr%gdngg,(gétﬁj@ge%gs}hg l%ﬁhs g’é’%‘# tt ‘?3!5 %tes gegyp?)sggnma%&r ?)%ﬁa%#\eg g)ngor Vofce
activat ed pafcrwalie the usepitskid, theiptessise dévite eaises a dgppdef Auidnoofotmearoundt the. 25

Preferably, the nmeter is arranged suych that, in use, when strip.is in the
sanpl e- r ePEISHIBGR frst sieipdn maved frognihecartades 1A thy sample-receiiingagitionghe et

punct ure S§tb§ rgééi\?es%isﬁ 'ﬂsgﬁom%e Pﬁ@ SPAM s %Mégy%lgthg sampie.M and

preferably di stanc abou mmto about
15 The meter of the present invention will include electrical or electronic circuitry for

controlling its operation. Such circuitry may be hard-wired or may comprise a
microcomputer or similar device. Such circuitry will in particular include all the
components of the seﬁsor and will be arranged to carry out the analysis of the sample.
Preferably, the circuitry also includes a visual display unit from which the user can
< 20 read out the results of any particular test. The display may also be adapted to provide a
display of the data, as explained in more detail below. .

) Preferably, the circuitry includes means, such as a touch sensitive display, a
microphone and voice activated software or control buttons, for entering data into the
meter.

25 Preferably, 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 toa

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.



The pressure device may conprise a punp adapted to apply a negative pressure
toa 30 volume in the meter having an aperture for |ocati on on th@SERT 2005
the user. Preferably, however, the pressure device conprises a pressure ring
arranged tWOW&07§5¢tated, in use, on the user's skin and to BEBIGBW3M0ESuUre at
the edges of the ring to increase the anmount of fluid avail able at the
centre of the ring. 29 SEPT 2005 %3' O 02/ 73533 4 PCT/ GB02/ 01599 The
pressure ring may be shaped to conformto the shape of the area of the skin
to which it is The fressargpingohay fershapest tarcosforinf totthe shapt exf the areato€ tlteskih oo

the f m th e ring.wll be. | . Ho i f
'he moter PURRGn b SopRHc T eBtainct i e mett s RBAEL Tak vPe Ry s Faremen, e
curved. 5 Brab@eaily will R QimRpally Flahdrn IHBREYE, WUiHe! mBRP 1O Eled Yot 35E onCa g

increase the pressure gradient fromthe outside to the inside of the ring.
Advant ageodiiggr, thepresauestng will baguivedpart of a | ancet cap which covers the

| ancet | Its rgetracte osition. Preferabl the, | apcet cap incgludes a
neans, slch as ﬁgﬁreﬁag’rw/g‘“??es%ﬁf’ dnedps 853‘?@&%?%?%“?#86 }t%,mcgqasg?lﬁ,%refﬁq n
to ensure tohaiert fonh BrRitsidd BAk tnsideddThe Aflg.approxi mately the same path on
each activation of the drive train. The |l ancet cap nmay be an integral part

of the housing. Atventageonsly, thopressire ringés parholkcelancetrapsvhich seveabihe laneetired
Tt ho "o s BB ol > RRATY e el oo e 36 BYBE S Y0

. 1
fixings or Dy uSé nnec n.

i ncl ude at wifés tcotoperdtel ithhgieg Rmbbte dlitdeRin ¢ hsureOthat e ilaRtER@Oel8 dlanget
cap for forearmuse and a | ancet cap for finger use. The | ancet may be any

of the 1§papp®Krimaiglythe samepatbom each agtyvation of the dgive traifhe term "1 ancet”
el udes” 11 HUE . 4 . |
Itﬂg Judes Tinger-ghl ﬁﬁ%ﬁqszagﬁ{%ﬁé gﬂtm{e é&a}iﬁﬁ)f&ﬁ@é’@uéﬂg. ri"?‘c:t@ntatbg/, ) o%ffe%feﬁghé’

| ancet is renova 0 ce Ive“trarn s at t
| ancet can larettgprsdthchibly afdwnedoe tierhonsingr dhisisag be 26hieved by abe yf sdrow-
| ancet drive train is spring.driven. Alfernatjvely, the lancet drive train

~i's driven &lgad pobaygiet YERIKiNEs PRAY ¥5¢ o2 HeRifH cPRAeHPRNged such that, on
actuation, the IF%}gﬁéd,gﬂgerﬁetreP chh%n&ﬁfl@%@%sp‘?&g?ihfé?crﬁaﬂ edble ﬁﬁk\%ﬁ%&ﬁs@-fof
r u ] ich all ows

Preferably, the lancet rve trairn 1nc es an adj ustnent screw
the uséf tinstarek atlhrceexapefod crepos use ard olantdteap fordmiger Udei s enabl es t he user

A S A0 AR LN TGN A R
Wi thout caugiRge-tiger e hq@@xj-ﬁicking devices of the type known in the art. Preferably, the
lancet is removably attached to the lancet drive train so that the lancet can be disposed of
after one or several uses.
20 Preferably, the lancet drive train is spring driven. Alternatively, the lancet drive
train is driven electromagnetically. The drive train is arranged such that, on actuation, the
) lancet moves to the extended position and is retracted.

Preferably, the lancet drive train includes an adjustment screw which allows the

user to set the extended position of the lancet. This enables the user to calibrate the
25 operation of the meter such that his or her skin is punctured sufficiently to allow a large
enough drop of fluid to form without causing too much pain.

Advantageously, the operation of the adjustment screw is arranged such that the
distance 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 tfme

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.



Advant ageously, the operation of the adjustnment screw is arranged ?ﬁhﬁf%o
the distance of travel of the |lancet remalins constant, however nu e 5
ext ended it pf the lancet is changed. This ensures t gpunt  of
pai n expeﬁgér(l%/ggg’%g t he user .does 30 not increase dispr opo{r;l |/6;tr?§?gﬁ3g/§)to t he
depth of puncture. Were the nmeter includges a |lancet cap,- it is preferable,
as noted above, that the [|ancet cap provides a means for guiding the |ancet
drive train so tAffaniabodsh) G Eudhddss, UhéeRncdt Give iath RlarARPEPKIKBRAA the EdtEofsame
pl ace on each actuation of” the drive train. 29 SEPT 2005 WO 02/078533 .
PCT/ GB02/ 0 1B tancet, Apitanedeededspasitidng exigofs ¢ gpproxiteatelynbetplane yermedghy, thes

arranged suych.that the end of , the langet,, -in its,ext.ended position, extends
 to approxi ;#’é%%‘fr;% r{qgé)rﬁxpgxﬁuérefx%%lbousvgt@ééh, f)'i ‘gsses' rp_ela‘gr%’ldr?gli’qg‘r3 ugepresrsikﬁnr'e in the
housi ng whi ch, iprefefaBly, ithe BdsBS@ip ARtridpe comprises aSkdritidgertRfusingdefinidg® civisit
strip cartridge conprises a cartridge housing defining a cavity 5
.. confi.guréd configurediaxgceive matack i t@%smpgtwnaégﬁlyadw@blalqawdg@ §gthansl ameans -

- cartridge s ofar ' test strips towards the
cartridge g@g‘?’g%é%%‘*e% Cri(s?frtf:%g'{ps%\e{é‘gggé n’?&%emgg%‘g{?r enents are air-or

noi st ur e- sensi t iTHe. tedtt sthifs ubER & Suike Rieafiements tah@airt diemomtirelsdgsitivelclufies a
seal for sealing the cartridge cap tg the cartridge housing when the

cartridge pEe preferse ridgeti r ar peAlingrige dgg cap y
dhgsefore preferedothgh grsgcarridgerindudesra peaddar pealisgife crrBdgD cappin then
be on the 37 ‘ ri L0k . rtwj.dge
may e A AR R B8 CeRIRERTT H% ARMBLI G E Chfided RRER! e
dessi cah® el niey oo thicrvariridge tap or dohe catridgedg@singn Fusther, tipsocaraidige viadyiben  of
the neter, the _cartridge cap s, partial|ly detached fromthe cartrld%e
housi ng t o ARG IrpTy 2 mafegiaf hayipg dessicantirorgries, of 8 deesicany apYHaF qoREInedst
strip 15 qQi; i . temto the sanple-receiving position. Once the
neasurenen?‘}lﬁ'g[gﬂ.%ecggnagien, the cartridge cap is preferably manually

repl aced on t he Inasd, upoxactivation rod theometen $kee cartniddge aap is phytaliyndetachal frons the
contents from.at npspherjic effect Preferably, the cartridge has on it data
el'ating t GUERRE BOPBIEAlq Biow dhe Frarieqisiinch Hiss Stath 1§ he RQTeT PUdes torharBa o
may be pseJapbndsy “ysa! doy t}{ee%?rhé-?ecbﬂ%%i basitidd) {Bhc 8RS Meadd?tmedOndteb&h
must include neans,” as nentioned above, 10 allow the user to enter the

cal i br at i otekenothe darttidge hap isepreferatity sfapnally seplacedwondhe caitedgeabeusing toradose
cartridge are present.in chitne-readqll:])%e forgat, for instance as a bar
code or a r&ga ﬁﬁén%??a&ggcg?%tﬁiqo"b? Fl?ﬂeé‘ae Ct§m el ectronic nenory
nmodul e. 25 | f tipgefdabB, MicdHrRize Has o8 itdaborel£ingdo thdealibRitiin sddelfor helstiis a

bar code reader. This ) )
in the cartridge. The data may be present as visually readable indicia. In this case, the

20 meter must include means, as mentioned above, to allow the user to enter the calibration
code into the meter.

) Preferably, however, the data on the cartridge are present in machine-readable
format, for instance as a bar code or a resistance bridge circuit or stored in an electronic
memory module.

25 If the data are present as a bar code, the meter will include a bar code reader. 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
1s 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,



may be a scanning reader or a stationary reader. A scanning reader ﬁ“éﬁ;‘be
nore conplicated but can be used when the  ¢artridge isTitted in 2ReER 4105
A stationggpy o5 is less conplicated but can only be us t he

cartri dgeqié"rﬁﬁ? ed into or taken out of the neter. 30 I?ggﬁgmagtl%?gare
present in an el ectronic nenory nodul e, %ﬂis may conprise a read- only
menory (ROVM, or a rewitable nenory, su as an EEPROM Preferably, the

dat | i,.ncl ud ' i tifyi t he . i fi tridge, th
ey of URErSE o biag oio B-AHierent (sabrees of i unepniloRBrgl QEVEnPY
the cartrigiged, &3 inkdcelhd MY BdeP féeviai Gn@%ﬁ@@%ﬁ&#ﬁ@%%&f §41661bn range

calibration factors for different sources o uid (neonatal, arterial or
venous bl sdermdtion, prafrahiy &) machinermgadablia dormag) to\assist in ppenatian pHthesueter.as

control solutiog,ran i nformati,on, preferably i.n machi ne-readapl e format,
o assi st i n opdfiert gf siepdry TeddR obiiE SofReds dnaryriitol GE gReEhanay b

cartridge hadgdftb btk Baclt (o MR Slen®Ry nfdRuleSinfirianlef dudiPasMtetfinbRt o fisii t he
menory nodul e 1nformati on such as the nunber of strips wused, the date the

cartridge weed, therdate theeenrtridge wasnfishussid, theniengtheofciame thel gartidgs hasmemadapd
open and the dat t] and _resul f _each t that.was. canried.out w,th a
otrip f r onPRaReanthe el B i Rshl of oG fedt 18R vl s Wit B » iR romlipe

i ncl udes actridier adapted to engage with 10 only one of the test strips in
the cartridge and nobve it to the sanple-receiving position. Advantageously,
the meter incl ufeferablyeditesy sidisRansingisystemdaely slider adanted tor engage avith
cartrid I das i t.he s - | V] Sit] P . t he

F oedi ngronaaPéiok B et etsal B AidRe WP ot Mo RS A eI ERRMd
noved past the gidopntagdtslyt thepnéteipsludey a feedingrchshel whiich febeived thp, stripfrorby
preventing the 15 strip_ from noving back towards the cartridge. Preferably,
the strip the cpridgeandgdesibtosthe sarpplepesivige PPEEGRed on the neter.

Advant ageousl vy, ri : [ hV £
arranged to rrakgg'}grflg@f #};ngef&%gn@gﬁelﬁm&?ﬁ&{esl?ggdtebéﬂéggé?; gﬁeflh tgﬁgﬂg??\iglpbg?s on
the strip bemembeddopdst thersedpethelstyp didps, drde forned, dinarthe btep stherebppgednting thet hat
the major plane of the strip, 20 when in the sanple-receiving position, is
at an ahyl &rigiirom mavingback dgvards thefarfide®  preferably about 45, to the
direction of nMOyRTERbYONE Nl 3Glecl AR B beh BYXISBAAET 1088 bhOthe meter.
Advant ageously, the %gfer r})ng% udes gn e ectionﬁrrg}gnsg for %j ecting g It?s?eeé

t est stri pAdvantageously, the springs are also electrically conductive and are arranged to make

electrical contact with electrodes or a conductive bar on the strip (see below).
Preferably, the feeding channel is arranged such that the major plane of the strip,
20 when in the sample-receiving position, is at an angle of from about 30° to. about 60°,
preferably about 45°, to the direction of movement of the lancet towards its extended
) position.
Advantageously, the meter includes an ejection means for ejecting a used test strip
from the meter once a test has been completed. Preferably, where the cartridge includes a
25 cartridge cap, the ejection means is operated as the cartridge cap is closed.
Preferably, the meter 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. 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



fromthe neter. once a test has been conpleted. Preferably, where the
cartridge includes a 25 cartridge cap, the'ejection neans i s opergf;&fipérszom’

the cartr l‘ﬂ(gg ,&@in s closed. Preferably, the nmeter includes a deviator which
prevents the P&t strip di spensing system noving a furt herPCEEBOUIY i nto
the sanpl e-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 nunber of lancing operations with the sane strip in_position, since, in
sone caseshomnal tpawegorége tesh stRPedisRensIng SY§terg. @}ffér%ﬁttg@ﬁaéeri andh 6RUSES il 9 SRterh
adj ust nent ggfc?‘ﬁng %ggbcet drive train, to produce a sufficiently |large drop
of fluid. Preferably, the deviator operates in conjunction with the
»cartridge cap. Wheférablyhehe mater indodes aapears foaverifling thdebhatieds frr the dahigple-
cartridge housing, the deviator blocks the 29 SEPT 2005 WO 02/Q78533
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-includes a neans for veritying that a strip is in the sanple- Trecelving
position. fefiestanes/wilbindidagethat a ©ftl stup srioposiBorr . Ceneral |y, test strips are

nore 5 or less_reflective than the.surfaces of the feedin hannel . , .
Ther ef ore, a CHEFGERPH: hPBEYEe thaHeiIng) MRS CRRISEH AR cleciel Sattemp AL it
posi tion. Boefi&as by stripansyBive dnf1Ba ¥&HdutdVd Bar MBaNSe O ERbHI DAB tvidelRL®6des baal
system At its 'sinplest, ‘each strip may have on It a conductive bar

arranged t theshwetar. oTthist aoargeswnt dslassefoh for tstripseamangedhios camry sowg ephamiometsic
usef ul { r strips arranged to carry out photonetric 10 nmeasurenents. Strips
whi ch are FFPINYBE" S0 carry out el ectrochenical neasurements already

incl ude el ect r O8G{SY SHRIE arel AHngddN® ¢y fotit NdedtRRASMITAY rhédshiedRnd akéddycal
contacts on the neter which con% act the electrodes on the stri

Advant ageourslude electrode sstatmsy Thushihe vien&ang imeans suaytiaelude glectr] W@F entacts gne

[ I d d_ar | Li d f he DI 1 h ' h
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activate fudletirichhértaciSon tHeyméter atehpringlcdded dhé arepaitioney o dorc@lthe/stHp intd a
| ow power node, where the only active circuitry is that used to control the
veri fyi iy theastep inthe teeding dhiamiielyi ng neans has indicated that a strip is

present, the ”eﬁﬁ%aﬁt%geoélpﬁrg ﬂ?e%&a@{gig]&ﬁ%’]%%('i? Wsb Glled ?o &t%?tee?gb‘{ﬁ;t,he t%grgmﬁ‘}ein

where all its relevan uits oning. |
verifying drameters Bhes tnetér’ mbgadrhallysbarih aldw peiver inddeg witier€ dhd bylyohctivehe
nmeter. The tiner is stopped by the ejection of a used strip fromthe neter,
pr ef er abl ycircuitry is that used to control the verifying means. Once the verifying means has
indicated that a strip is present, the meter can then automatically switch to high power
20 mode where all its relevant circuits are functioning. "
Preferably, the verifying means is also arranged to start a timer in the circuitry of
b the meter. The timer is stopped by the ejection of a used strip from the meter, preferably
by closure of the cartridge cap. This allows the circuitry to determine the length of time
the cartridge has been open to the atmosphere. Advantageously the circuitry is arranged to
25 sum the total time that the cartridge has been open and to produce a warning signal, such as
an audible tone or a visible signal, if the total exceeds a pre-set maximum.

Preferably, the circuitry in the meter also counts the number of strips dispensed
from each cartridge. Advantageously, the circuitry is designed to provide a warning signal,
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 aﬁd

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
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by closure of the cartridge cap. This allows the circuitry to determ ne the
|l ength of tinme the cartridge has been open-to the atnosphere. ' 29 SEPT 2005
Advant ageously the circuitry is arranged to 25 sumthe total tine that the
cartridge WAS282%43 open and to produce a warning signal, su@ETBo2@ns®udi bl e
tone or a visible signal, if the total exceeds a pre-set nmaxinmm

Preferably, the circuitry in the nmeter al 8o counts the nunber of strips

di spensed fromeach cartridge. Advantageously, the circuitry is designed to
provi de a whe cartniggs hgshbéen opsntdithesitmosphedi. BTte reeniting furectionss parecslagpalsefulvhen
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information, such as the nunber of strips remaining in"the cartridge and the
| engt h of thkely togei8pPT th20NE cupidgr/ 0SHS3t 8 npETutBoIrigs 9 Prichdhe aewcadgdghas

b he at . The. iting function is particylarly useful
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cartridge. |In such cases, a user is |lik to renove the old cartridge and
i nsert a n&ld cartridgesheuldibdglowethce the new cartridge 5 has been used up, the

user may insert \the old. cartridge Vv Pt i u dat on
the neter can réﬁ%"’%l’e” é}éet groghsq%hgf %I %Qv({ié%qlért i"&%@?&i %mg\}lhﬁc Elegﬁéﬁgért %&5@? de
whet her uses€f Hdi@nsticd, €4 bh tidEeandhdate 6f e aalllroschf MérseRYRINt nidyebePkantersi on

of a rewitable nmenory nodul e enabl es other possible wuses. For instance,

data onl®i iptozthe cartidees meneorygoduey| Theopsedecasimidgaeauidnthgn the wtpmed to they
into the c b vS I T ' .
ot arned ¢ ook i alERRY AR cBulg eh Y00 Al b GReGAME bR i useris
det er m ne wbaiphgdng With hisareatrfent cadphyninging depinie. S Alteasitively! tlendsedocartrivigesg
regine. Alternatively, the used cartri d%qeb? could be returned to the

manuf act ur éPuldPedgrIned tg themanufactutes & eoR0lq 3 geneilsBidyaf use P bucarmied @vter abl v,

the neter is acty . : f I f
I nstance of a wf?rttl%}%%?rvﬁg@ Pgﬁgﬂeyﬁgﬁgﬁiﬁg&% u?{l/y gJXre Pﬁgﬁggﬁ‘ﬁf ﬁg)lygll%gat.’ f%e
handl e 1asdssvdicy ofay mabi-fidietiond] chandlepassembtyy tcarriedeby ahe i howsingr efleabandle t he

actuation of th? handl e assenbl y, cogks the |l ancet drive train and nobves a
singl e tests¥mulymaypaclpdea lexprpixoted (2 theiNYSiB8si ti on. The novement of the

handl e assenbl ypo,of Be AEQLYA 6f e hid¥te BRERDIYS cGdks tHE Gdntet dRve BGid aaf et
drive train may tge ﬁbﬁe’é --eei talgller&Ly ?trt her m)vems)flt o? t%e r?égvervor, '
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.



preferably, by actuation of a trigger. It can thus be seen that the use of

the integrated sanple testing neter of the-present invention can B8 SERTY2005
~ sinple. If desired, the user can replace an existing |ancet with a new one.
. The nmeter vean2/0ts38 be cocked by use of the handl e assenbly.phiG8en0=Ee NDVes
a strip 25 into the sanple-receiving position. Mvenent of the |ever or
receipt of a strip in the sanple receiving position-also activates all the
neter's circuitry. Then, the user only has to place the appropriate part of

the meter, suchThe patengeof tHeCpresurédeliad @Riurea that,06hcki £ rédébibblpindtiei j¥at e
the trigger. If the first activation of the trigger does not cause the )
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stri ps.l0Advepticigeetielsyipst he strips are adapted to carry out el ectrocheni cal
ol bt rodes i n sOCHAUPRQUSY, HACHHPOAE A 8 Bl P G ArHEAL “helespiedent
i nvention PLQYIHRS, idhd HefiSirRfige® POttt HeQi& toasd i'n_’lﬂcﬁ@n?&.- The '
integrated neter of this aspect of the present invention 15 allows for a
si npl e, one- st eJhgtefaresia aypefermedi embgstimentshe prasantsinyeritionqanvidys am dntegstedhe
obstacl es [pvql ved in frequent . glucose npniforing. The integrated.neter
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sites

automated and precise dispensing and positioning of a test strip in repeatable close

proximiity to a lancet puncture site, automated transfer of a blood sample to the test strip

and automated analysis of the blood sample after the test strip collects the sample from the
20 puncture site:

According to another aspect of the present invention, there is provided a disposable

) test strip cartridge adapted to be loaded into the meter of the present invention. The
cartridge includes 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 disposed in the cavity.

25 According to another aspect, the present invention provides a multi-function handle
assembly for the meter of the present invention. Preferably, the handie assembly
comprises a lever. When a user depresses the handle assembly, the lever simultaneously
cocks a lancing device and dispenses one test strip from'the test strip cartridge into the
sample-receiving position. The test strip is precisely positioned at a predetermined

30 distance from the lancet.

According to yet another aspect, the present invention -provides-a strip dispensing
system for forwarding test strips from a test strip cartridge to the sample-receiving position

in the meter of the present invention on a one-by-one basis. The strip dispensing system



Accordi ng to another aspect of the present invention, there is pr i@g@lgT? 05
di sposable test strip cartridge adapted to~be Ioaded i AiTo the net'er ~of Pu
present invention. The cartridge includes a cartridge housi defining a
cavity conVPIgP&#33 o receive a stack of test strips, a parFFgﬁ'ﬂ?"ae}%chabl e
cartridge cap and a stack of test strips sposed in the cavity. 25
According to anot her aspect, the present ]dwenti on provides a nulti-function
handl e assenbly for the nmeter of the present i nvention. Preferably, t he
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i nvention p‘r‘BQF%l@%@m@e&%aﬁﬁd system for forwarding test strips
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of the present inven one- by-one basi I spen |ng system
29 SEPT 20ifegratéd %Htlﬁ&BlSBBarl?ﬁlegG&ﬁlﬂ/tﬁhﬁQQ: Halboﬂrgjhm:tesleaclsdm other hnalyeumhang
a test strip fromthe cartridge to eedi n%échannel and a, deviator for
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channel at [ e S t
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0 PHHSCT SRR
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test strip sunface.aThangst smpeabsorbs ageqmsdtalmmt pf blosed og otties fiid fmtaegpua.‘tmated
testing neter on t ressing a trigger of the testing
nmeter to %lsaf)fhg‘?liaé’ipq? ﬁrﬁ’etlnféggﬁi?‘ﬂ‘ertﬁ‘go‘rlatsr to forma drop of blood or
other fluid on the skin surface. The .test strip absorbs a required anount
of bl ood or ot her fI ui d for an aut onat ed anal ysis of the sanple by the
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with the alddfdesd 8y aéferdhReitd &Gliﬁhon%edétﬁﬂ&f desepiptigiBinaéchjitish Wwith | thke
el enents through the different views 0 ure is a perspective view of

an i nt egr atattechicbdeavings ineshichglikereferenee anmemys r@’er to like elements through the-

different views.

20 Figure 1 is a perspective view of an integrated blood and testing meter according to
the present invention.
b Figure 2 is a plan view of the exterior of the integrated meter of Figure 1.
Figure 3 is a partially cut-away perspective of a disposable test strip cartridge that
mounts in the meter of«Figure 1.
25 Figure 4 is an exploded view of the components of the disposable test strip
cartridge of Figure-3.
Figures 5a, 5b and Sc illustrate a “pop-up” feature of the cap of the disposable test
strip cartridge.
Figure 6 is a partial cut-away view of one embodiment of the integrated meter in an
30 idle position.
Figure 7 illustrates the integrated meter of Figure 6 when the multi-functioﬁ handie

is depressed.
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the present invention. Figure 2 is a plan view of the exterior of ‘the
integrated meter of Figure 1. Figure 3 is .a-partially cut-away per 8p&EPTAH05
of a disposable test strip cartridge that nounts in the nmeter of .Figure 1.
25 Fi gur e W0 0B078883expl oded vi ew of the conponents of the diRpBEBMN/ESM%eSt
strip cartridge of Figure-3. Figures 5a, 5b and 5c illustrate a "pop-up"
feature of the cap of the disposable testll strip cartridge. Figure 6 is a
partial cut-away view of one enbodi nent of the integrated neter in an 30
i dl e position. MHigured idustrdtessthe ategratet endtertafJrigire b whéretheafiulfi-fipuctéonchankdéen
the nmulti-function handle is depressed. 29 SEPT 2005 WO 02/ 078533 1|
PCT/ GBOZ/OI%?@”’?‘? ure 8 illustrates the integrated neter of Figure 6 when
the multi-functi | meta [ t i ' ed

mter of Fi gur e GEuRan pRmp FERRed mltl Mipde'd yhal 12 AR Mo ALY
strip is | oapessed vihehiagustetrifisilsadedsi de vi ew of a | ancet cap suitable for.

use wth_the neter of the esent invention. Figure 11 is.an end view of
" the lancdt cap (Lf’sgtffF doris ﬁégeFY'QWr%tj ﬁgacht PPy F‘H@%Eq 'g‘Va't“‘ieoWéfﬁ e éWtf’rnoﬁ/ s
section al opgehd ierftiop, Of Figure 11, illustrating the contact ring of the

cap of Figure 10. 10 Figure 13 is a graphic representation of the pressure
profile created Mgureié icapendt viewi of theclane@t capi ofiriguedlG.s a cross-secti onal

vi ew of an alternate .embodi.nent of the.contact rin f the lL.ancet. cap,for
Use i th the motSPuEZRe HABelsyRiote) iest B Sops irhin abnd hge 808P kiR Oha
vi ew of an iﬂﬁ%{iﬂgme\&n&@bﬁ%@ﬂkc%0ﬂFj|gﬂﬂC]Qjﬁ_ cap 15 for use with the neter
of the present invention, illTustrating a sl eeve positioned about the cap.
Figure 18 is an FguieBdawadgraplie reprpseatation of dite pregsire prafile mirgptedebyl the eapaoksi de
el eyati onaIFivi gﬁl of the lancet cap of Figure 15, illustrating the cap
di spl aced froM fle skin.

Figure 14 is a cross-sectional view of an alternate embodiment of the contact ring

of the lancet cap for use with the meter of the present invention.
Figure 15 is a side elevational view of an-alternative embodiment of a lancet cap
15 for use with the meter of the present invention, illustrating a sleeve positioned about the
cap.
Figure 16 is an end view of the lancet cap of Figure 15.
Figure 17 is é side elevational view of the lancet cap of Figure 15, illustrating the
cap displaced from the skin.
20 Figure 18 is a side elevational view of the lancet cap.of Figure 15, illustrating the
cap in contact with the skin. |
) Figure 19 is a front elevational view of the cap of Figure 15.
Figure 20 is a front elevational view of another embodiment of a lancet cap for use
with the meter of the present invention.
25 Figure 21 is an end view of the cap of Figure 20.
Figure 22 is a front elevational view of another embodiment of a lancet cap for use
with the meter of the present invention for lancing the ventral side of a fingertip.
Figure 23 is an end view of the lancet cap of Figure 22.
Figure 24 is a-sides view of an alternate embodiment of a lancet cap for use with the
30 meter of the present invention formed of a flexible material and disposed in a rest position.
Figure 25 is a sidexview of the lancet cap of Figure 24 when the contact: ring of the

lancet cap contacts a lancing site.



20 Figure 18 .is a side elevational view of the |ancet cap of Figu
illustrating the cap in contact with the sKin. Figure I9 is a fro%fSééTzoos
el evational view of the cap of Figure 15. Figure 20 is a fr 1 i onal
vi ew of anbPHEP"&tbodi ment of a I ancet cap for use wth thgehﬁéﬁx}g?”t he
present invention. 25 Figure 21 is an end view of the cap of Figure 20.
Figure 22 is a front el evational view of ot her enbodi nent of a | ancet cap
for use with the nmeter of the present invention for lancing the ventral
side of a fingergin. Figure | S V] f lancet ¢ f Elgure -
22. Figure 24 isfz'gB & i;degviS‘é‘%/ftlz\?}Fwaorg%gIaft g’?’ﬁ%teégb \35 ‘88%‘%3&'9% e?acaﬁ) gdralrc‘gs ”Y:‘Q%H‘For
use with thgeteB0f tlRiEseal inveitidiy fos@8d of \defvrinablef flexiblé Mhterial AkiXdibpdsed in a
materi al and disposed in a rest position. Figure 25 is a side view of the

| ancet cap 6t PAsHigne 24 when the contact ring of the |lancet cap contacts a
| anci ng site. 29.SEPT,, 200 PCT/ Ej e.26 ks a
side view of an g'l {aer%]a%%e? Sg%v%?ag’ﬁ&efﬂgggﬁég %ﬁcﬁ?@géésj‘g’rmﬁ%c%&?ﬁ rl”llﬁedarrlgt er .
of the presiandet icay esrith@sitHedarthash sife. @ def ormable, flexible material and

di sposed in a rest position. Figure 27 is a side _view of the | ancet cap of
Fi gure 26 when thiguteo8 Hiustrates gheofeeding chanped pfdhe dntgeratsd: metes agerrdingnto

site. Figur c{eﬁt“xjeﬂt?&{at es the feeding channel of the integrated neter
according to e present invention. Figure 29 is a schematic view of a test
strip design suiFightec29 t3ra schemiatic tviesv pf esestistrip dastgrt sudtablelfor Ris¢ i ¢he3pPresenta
schematic representation of the el ectronics which can be incorporated in an
i nt egrat ed W¥¥MOM n accordance with the present invention. Figure 31

il lustrafges an a i | W aY e VW) -~

the. cap St he o EaisaRts 4 SeRRAR TR T trchic el Ban pE HFuRed,
32 il | ustr ames ihtegrateiheter Bracoérdengeuwith it preseht inkenteap open. 15 Figure 33

an opposi Lo si del B b RHer &R RUFPER G SPAGUTG NF PO ORI RaNre of
Det ai | ed Deggthpbf 8 d@ggo & ﬂeE‘tngrgﬁ ERHAER, VIR 1Y @pMselinvention provides an

integrated nmeter for sanpling and anal yzi nlg a
: Figure 32 illustrates the mechanism of Figure 31 with the cap open.
15 Figure 33 illustrates the mechanism of Figure 3] from an opposite side.
Figure 34 is an opposite side view of the mechanism of Figure 31 with the cap

open.

Detailed Description of the Invention

20 The present invention provides an integrated meter for sampling aﬁd analyzing a
sample of bodily fluid, such as blood, including a disposable test strip cartridge having a
stack of test strips disposed therein. The present invention facilitates the monitoring of, for
instance, blood glucose levels by integrating into a single meter the steps involved in
sampling and analyzing blood into a simple process employing a single meter.

25 The present invention will be described below relative to an illustrative
embodiment. Those skilled in the art will appreciate that the present invention may be
implemented in a number of different applications and embodiments and is not specifically
limited in its application to the particular embodiment depicted herein.

The present invention will be discussed below in connection with sampling blood,

30 although those of ordinary skill will recognize that other types of fluid can also be used. -

Figures 1 and 2 illustrate an integrated blood glucose sampling and testing meter 10
according to an illustrative embodiment of the present invention. This meter is designed to -

carry out electrochemical analysis of a blood sample. However, if desired, the same



sanple of bodily fluid, such as blood, including a disposable test stri ;%
cartridge having a stack of test stri ps di-sposed therein. The preg@BEPT 2005
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di spense | Q)%Itl\étl 9# t%l fteeecﬁng cilami%f leags into %?edmrt]& afnt?ngllan%?ng Iap 16, in precise and
20 close proximity to the aperture through which the lancet 13 passes wheén puncturing the.
skin. In this manner, when the lancet punctures the skin and a drop of blood forms on the
skin surface, the test strip is located in close proximity to the puncture wound to ensure
that blood contacts the strip. Moreover, the precise positioning of the test strip adjacent the
lancet ensures that only small volumes of blood are required, as the strip is able to touch
25 and automatically wick up even a small drop of blood.

According to one practice, as.illustrated in Figures 7, 8 and 9, the housing includes
an internal wall 19A that defines the inner side of the lancet cap 16. According to an
alternate embodiment, the housing wall 19A can have a frusto-conical or funnel shape, or
any other suitable shape, for precisely positioning the lancet relative to the test strip.

30 The lancet cap is precisely dimensioned such that the lancet body 13A that carries
the lancet 13 slidably passes through:the cap. In this arrangement, the lancet 13 is

precisely positioned at about the same location each time it is deployed. Correspondingly,
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20« The meter-is arranged such that, in use, with the strip in the sample-receiving

position, its sample-receiving area is separated from the puncture by between about 0.4
) mm and about 1.3 mm, and preferably between about 0.7 mm and about 0.9 mm.
| Once the sample drop touches the sample-receiving area of the test strip, the test
strip automatically directs the blood sample to the testing portion of the strip.

25 The test strip cartridge comprises a replaceable and disposable portion of the
sampling and testing meter. When the supply of test strips is depleted or expired, the user
may remove the used test strip cartridgé 18 and insert a new test strip cartridge containing
a fresh supply of test strips. The details of the test strip cartridge 18 are described in depth
below.

30 A strip dispensing system 20 operates in co-operation with. the test strip cartridge
18 to dispense test strips one-by-one through the feeding channel 19 and into the samplé-~
receiving position to effect the sampling and analysis of a blood sample. According to the .

illustrated embodiment, when a user depresses or squeezes the handle 21 of the device 10,
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22. The electrical contacts 22 are spring biased so that, once a test strip is in the sample-
20 receiving position, the electrical contacts 22 bear on the test strip and locate it securely in n
the step. In this manner, the strip is prevented from moving backward away from the
) sample-receiving position.
As illustrated in Figure 2, the integrated sampling and testing meter 10 includes a
visual LCD display 23 for displaying information related to the analysis of the sample.
25 According to the illustrative embodiment, the information in the display includes a
measured blood glucose level in a blood sample, as well as the time and date of the
measurement. The display may also provide information regarding the number of test
strips remaining in the test strip cartridge, the operating temperature, the expiration date of
the test strip cartridge, instructions to the user and the like. According to one practice of
30 the invention, test results are stored in memory in the meter and the display 23 allows a

user to view prior test results.
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L C)Odd e r(L:Pec(tarochermcal analysis of the sample continues until the result is displayed.
20 » Referring to Figures 3 and 4, the disposable strip cartridge 18 includes a number of
components designed to facilitate automatic, one-by-one dispensing of the test strips.
) According to the illustrated embodimént, the test strip cartridge includes a vial housing 30,
a cartridge housing 31 including a stack of test strips 32, a cartridge cap 33 and a push-up
or biasing mechanism 35. It is readily seen that the cassette housing 31 is disposed within
25 the vial housing 30 in use, and that the cartridge cap 33 acts to close the vial housing. The
push-up mechanism 35 is also disposed within the vial housing.  As shown, the stack of
test strips comprises about fifty test strips in vertical alignment. However, the test strip
cartridge of the present invention is not limited to a stack of fifty test strips and may
include any number of stacked test strips.
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 remaiﬁing te.st
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.



has been coll ected and that anal ysis has begun. The user then rermé8§Ethr
neter fromthe skin and the el ectrochem cal” anal ysis of "t he sanpl 2005

conti nues e result is displayed. 20 Referring to Fi ,
t he di spos‘ﬁﬁ“é%“r‘ﬁ p cartridge 18 includes a nunber of ng‘gﬁg’i‘é’gf“ﬂ'gg. gned
to facilitate automatic, one-by-one di spensing of the test strips.,

According to the iIIustrated enbodi nment fﬁe test strip cartridge includes a
vial housing 30, a cartridge housing 31 i'’ncluding a stack of test strips

32, a cartr 33 .and a. p I asi.n S re

seen that ¢ T RBIRBEABE WERSE § Pl 3D BETINE pRTRFLIRE RESDP 4P Ubtiafid 30

in use, andyihatpijd “ci’errﬁédt dgRishaRd 33 anksol 85481 09 LNRiYiead! tﬁp't'é‘lsﬁﬁ)r 39e

- push-up mechanism 35 is also di sposed wthin the vial housing. As shown, the
stack of tceestprises apsnmultpfnrcs@Odcbmmgfthatt a,ppilesa csumrpsaressumemtthcastack The

al i gnnment ver, .the test cart e of the n vention

oot T PRl et Ry alss R arSSRHd nafca Gonadin R e AR e
-stacked kesfikeShétiveSupoR Phell m%d&tﬁhotwe\%%t fRABAR SIRINAARYidg Wack aétmsmma thé ack

32 towards the cartridge cap 33 such that when a forenpst test strip 32a is
renoved fr otassetie lwaog 31t 4nal m:matmmggtheet@p stap BR pe leavetthe readaetk- t&ddaapmecby
one. After the. for fromt e _stac str|

The st ack msoBiong o Htatehd pabinl® BN o apenay o pfroRneshs dipd ol

29 SEPT 200&5&6&@%@&851%3c£§8&e<£&29§@599an37c0T NN Wil PREIVRIUNGES Lip6Hh uHes a
| oader 34 pre55|ng agai nst the last strip in the stack 32 and a biasing

el ement, i|lpader B4e&KTIQE t ensator 35A. As illustrated, the tensator 35A
conpris a_conspan 0 S [ .8, to
the)sta?é. The pushu%hp{lér;rgnc é%l?ngrpn %;&glf{_rg?%lgags?% ‘gﬁs ?Pr re%’t’egrgn%gér %?urn

rat chet nmecpuations Bf the téddatod tbitke,caseetie imusipgn The vidaarising430 durdticvidsludedie
| oader 34 from npvi ng back down within the cassette housi nfqt31 and thus

causi ng the“qt‘ﬁ"ﬁ5§t7r‘i°p‘e?253cbéy Il%&v‘éctcﬁﬁnij%ﬂaﬂyﬂlednﬁ@ an Bonsingeal thsoweter-onVhame
ratchet mayf4 KE t}L &Y, g‘l%flnﬁnth@rrﬁéé(r ptﬂ&ﬁfdgaélﬁw uéﬁ}ﬁ ﬂox&'i)pw | s

di sposed i nsi de e cassette housi ng 3 Co-operative w prootuberances
upon the |aoadkera @décisxfieri or. 10 The push up mechani sm 35 further includes a

tensator, .retain 36 to secugf.alﬁgor |on of tlhe tensatgr7 E_‘o t he cas ettF
housi ng I3The via h%‘i?ﬁg‘idﬁﬁc% et fEnsifeealing,element 35, whigh contagis g Vial oc
the cartri qgﬁsx ?t& emadeilab p*P&Hét' the teaf s&ﬁb@ﬂ'&%{ ﬁﬁm:dl’@e@hlélpé‘aﬂ'dlﬂmatg@he test

cartridge 18 intfo the. neter, the vial housing clicks unanbi guously in place
to ensure sripy aund sempramisd FesT hesudtar tAltergativedlp B8 sealctamdbe inclodadnit the vial
seal ing el ghrrent 3 whi ch fotﬁ{t:acts the vial housing to forma seal to
protect the"PEe ef‘fBé““re fithi dity, which can damage the test

According to one practice, the cartridge material itself can have desiccant

~

20 properties, or desiccants can be disposed in the interior spacé of the vial. Any humidity
.7 that may migrate ihto the test strip vial is by these materials absorbed and neutralized.

Preferably, the cartridge includes on it a re-writable memory module such as an
EEPROM chip. In this case, the electronics in the meter will include means for interfacing
with the memory module so that the meter can read from and write to the memory module.
25 The memory module will contain a calibration code for the cartridge and will
preferably contain a unique code for the cartridge and its expiry date. It may also contain
compensation factors for analyses of different fluids (such as venous, arterial or neonatall
blood or interstitial fluid), the number of strips in the cartridge and other relevant
information. The electronics in the meter will be set up to use any data stored in the

30 memory module, in particular the calibration code.
The electronics will also be set up to write to the memory module such information

as the number of strips used, the length of time the cartridge cap has remained open, the
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Y The strip dispensing system 20 of Figure 1 cooperates with the pop-up cartridge

20 cap described above to push the foremost test strip of a test strip stack into the feeding

channel 19 in order to position the test strip in the sample-receiving position with its

j sample-receiving area in close and precise proximity to a puncture site. As discussed, the
strip dispensing system 20 comprises a multi-function handle 21.

Figure 6 is a view of the integrated meter in an idle position. Figure 7 illustrates

25 the integrated meter when the:multi-function handle is depressed. In the idle position, the

cap retainer 39 forces the cartridge cap 33 closed and securely connects the cartridge cap

33 to the body of the test strip cartridge. The multi-function handle 21 comprises a lever

21a (see also Figures 31 to 34) and when a user depresses the lever, the lever disengages

the locking mechanism on the cartridge cap 33. As illustrated, a cap opening spring 40

30 inside the handle lever 21 pushes on the cap retainer 39 to release the cap 33 from the

- cartridge body and expose the slider slot behind the foremost test strip within the test strip

cartridge. At the same time the handle lever 21a actuates a shider 41, which slides behind



outward, pressure exerted by one or nore arns 2la inserted between
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mul ti-function handle 21. Figure 6 is a view of the integrated neter in an
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According to ore practice of e invention, closing the cartridge cap 33
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20 next operation of the apparatus. -
As illustrated, the multi-function handle 21 further includes a cocking lever 43 for
) arming the drive train 14 of the meter 10 when the handle is depressed. According to one
practice, the multi-function handle further operates to switch on the electronics (not
shown) of the meter 10 to prepare the meter for analysis of a prospective blood sample.
25 According to an alternate embodiment, the electronics include a strip detector for detecting
the presence of a test strip in the feeding channel. Thus, when the strip detector detects a
strip in proximity to the lancing site, the electronics switch on.
According to one aspect, the strip dispensing system 20 is designed to ensure that
only one test strip is loaded at a time. The strip dispensing system 20 includes a deviator
30 44in co-operation'with the slider 41. The strip dispensing system 20 allows only one test
strip to be forwarded at a time. After the handle 21 is released and the slider 41 is Brought

back into its initial position, as shown in Figure 8, the deviator 44 automatically rotates

into a position to deflect subsequent attempts to load an additional test strip into the



abutnment with the rear of the in use strip or may be brought int:onégbgbgf%éos
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© 20 mounted in the drive tube for holding the lancet 13, a first spring for urging the -lancet

holder forward, a second spring for retracting the lancet 13 after the lancet punctures the
) skin, a trigger button 15 and a depth adjuster knob 17. The lancet assembly further
includes a lancet cap.16 having an aperture for guiding the lancet 13 through the aperture
to the skin of a user and for shielding the lancet when not in use. Initially, the foremost

25 test strip 32a within the test cartridge is also in a neutral position.
In one embodiment, the first spring is a hard spring and the second is a soft spring.
In this instance, the residual momentum of the lancet, supplied by the first spring upon
urging forward the lancet, causes the compression of the second spring. This compression
begins when penetration of the skin by the lancet occurs. Once the force of the second
30 spring on the lancet outweighs the residual momentum, the second spring causes the

retraction of the lancet.

When the handle lever 21 is depressed, as illustrated in Figure 7, the cocking lever

43 retracts the drive tube to arm the lancet assembly, while simultaneously the test strip is



15 |l ancet assenbly illustrated in Figure 1 to efficiently and | esszé)gém,%bg
obtain and analyze a blood sanple froma-user. As di scussed -above®

squeezi ng _handl e _21 simultaneously cocks the |lancet assenmbly and forwards a
test striprPPUEMHe cassette into the feeding channel 19. ePt¥Hd*%agai n
to Figure 6, the |ancet assenbly is in a rfeutral position prior to sanpling.
The drive train 14 of the | ancet assenbl y'conprises a drive tube, a | ancet
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recogni ze that altern | ancet assenblies nmay be utilized
20 includes an aperture 45 for a portion of the lancet 13 of the lancmg device to pass

therethrough. The contact ring 52 has a multi-contoured surface 53 oriented- generally

J about an axis distinct from the axis of motion of the lancet 13. The multi-contoured
surface is designed to pressure the dermal tissue to facilitate expression of a fluid sample
after lancing the dermal tissue.

25 Referring to Fig. 10, the cap body 50 can include a connector 54 for removably and
replaceably connecting the proximal end of the cap body to the housing 11 of the
integrated meter 10. The connector 54 preferably is threaded to mate with corresponding
threads provided in the housing 11 of the device 10. One skilled in the art will recognize
that alternative connecting mechanisms may be used without departing from the scope of

30 the present invention. For example, the connector 54 can be sized and-shaped to snap-fit to
the housing 12. In addition; the cap 16 can be permanently affixed:to the housing lI,

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



accordance wth the teachings of the present invention. For exanple, the
present invention 15 is not linted to the.dual-spring drive trdi nRSBEPHE005
illustrative enbodi ment of the invention. Figures 10 through 27 illustrate
di f f er ent wendpaodsssnt s of the design for the |lancet cap 16 RET/GRe/gIsHsent

I nvention. The cap 16 for the integrated nmeter 10 includes a cap body 50
having a proximal end 51 for connecting 22 the housing 11 of the |ancing
device and a contact ring 52 attached to the distal end of the cap body.
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contacting the dermal tissue both during lancing and during blood sanple 5
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axis, indicated by li,ne in Fi re 12. According to the illuystrativ
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mul ti-contoured sar 3 des) gn ressure er ma
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center of the lancing site and to facilitate the expression of a bl ood
sanpl e f or Theppdess ¢am berpecordipg,to one practice, non-planar. In one embodiment described

v 20 herein, the multi-contoured surface 53 is comprised of an outer radial portion 54 and an
inner radial portion 56 proximate the opening 45. The outer radial portion 54 is preferably
) oriented at a first angle C relative to the second axis B. The inner radial portion 56 is
preferably oriented at a second angle D, distinct from the first angle C, relative to the axis
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 radiél
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



mul ti-contoured surface as used herein can conprise two or nore sulr%éggg,
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of surfaces. The surface can be, accordi’g to one practice, non-planar. In
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profile 61 creat e.cap S pressure peaks 63 that coincide :
20 ~ Fig. 14 illustrates another embodiment of the contact ring 52 of the cap 16 of the
| present invention. Like reference numerals designate like or similar parts.-. plus a
superscript prime. The illustrated contact ring 52' has an axially or vertically extending
outer wall or perimeter 58' that terminates at a distal end 57. The distal end 57 includes a
first flat face portion S7A that is adapted to press against the skin of the user during use.
25 The flat face portion 57A 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~contouréd 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



wth the perineter portion of the cap, or with the start of the

mul ti-contoured surface 53. The pressure-is a maxinmumat this porﬁ%ﬁPEizﬂg%
the cap contacts the skin of the user to a 15 greater degree, \When the
surfaces WP ©AE831 ti - cont oured surface extend inwardly toR&TdSB8¥Ha*0peni ng
45 and away fromthe skin, the overall pressure decreases. This forns a
pressure gradient that extends fromthe 3\%{ ernost portion of the cap 16 to

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 cgontact ring.
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i nto the housi ngnldlterifevecemib@liinesit ofytheZcapsis [dlNassrel id Fopueent fakrovsh 9t e
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i nwar dly extendi ng pressure :
- 20 decreased width proximate the contact ring 52.

As illixstrated in Figure 16, the legs 74A and 74B are arcuate in cross-section and
encompass only a portion of the circumference of the contact ring 52. The legs 74A and
74B are preferably symmetrically disposed about the circumference of the contact ring 52.
Although only two legs are illustrated in the Figures, one skilled in the art will appreciate

25 that additional legs can be added without departing from the present invention. In addition,
the legs need not be positioned symmetrically about the contact ring 52.

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 extehding 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.
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gradient is illustrated in Figure 13. An alternative enbodi nent of the cap
is illustrated in Figures 15 through 19 in..-15 which a sleeve 70 i 29 G6Bht2805
about the cap body 50. The sleeve 70 is novable generally along a first
axis A iwao0al783s3 the axis of notion of the |ancet, and r @CIVIGCRR/AUEP he cap
body 50. The sl eeve 70 conprises an annular collar 72 and at |east two |egs
74A and 74B that extend fromthe collar 72 in the direction of the first
axis Atoward the distal end of the cap 246. The | egs 74A and 74B taper from
an increased width proximate the collar 72 to a 20 decreased w dth
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cont act15nm hdithekdl€bvear, ichn Hébbl@skﬁdtedlffbrEiaQﬂJd‘x@blUresiliEﬁOHa?dﬁal Youch ¢ al RgabIE4A
and 74B allow the user to maintain the openi nga in_ali gnrrent wi th the

| anci ng si Pastihedhe meefmﬁ materip} pfgchodcer 'ét&h”%@ stigt sciblustsated v Figure d9.0Re nal
tissue, as,id s%ﬁée?tS% rEeFﬁo%H{o%e&%etween the legs 74A and 74B when the sleeve 70 is

positioned beneath the cap 16. The legs 74A and 74B compress the user’s finger
therebetween to pinch or squeeze the dermal tissue. The user’s finger can then be lanced

20 and the compression of the ‘user’s finger by the legs 74A and 74B can facilitate the
expression of blood from the lancing site.

Alternate embodiments of the cap are illustrated in Figures 20 to 23, in which the
contact ring 52 is designed for lancing the sharp curve (or side) of the fingertip, as well as
the ventral side of the fingertip.

25 Figures 20 and 21 illustrate another embodiment of the lancet cap suitable for use
with the present invention. The cap 16 includes a cap body 91 having a proximal end 96.
A contact ring 95 is attached to the distal end 93 of the cap body 91. An opening 90 is
provided in the contact ring 95 to allow a portion of the lancet 13 to pass through.to effect
puncturing of the fingertip. The illustrated cap body 91 can include a connector 94 for
30 removably and replaceably connecting the proximal end 96 of the cap body 91 to the distal
end of the housing 11 of the device 10 For example, the connector 94 can be sized and

shaped to fit the housing 11. The lancet cap 16 can be permanently affixed to the housing



Referring to Figure 19, the legs 74A and 74B can be spaced apart é}lggﬁ?gﬁﬁs
sufficient to allow a finger 80 of the user-to fit between the Iega)% A
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plastic. The preferred material of choic 6i s ABS plastic. As illustrated in
Figure 19, the user's finger 80 can be positioned hetween the | egs 74A and
74B when t Hé aktheugheit yppreferable that thenlapcel car 46 rerreraovally apd replaceablyscopngctedhd
74B COWre?&thEm%uHﬁgrllls finger therebetween to pinch or squeeze the dermal
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bl ood fromthe lancing site. Alternate enbodiments of the cap are
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t hat the | favileatecthp exprdssion eftbledsl forasathple: poldastiah| yIheodhstrated mulg-contoured

housi ng 11. The ntact ring 95 preferably enploys a pair .of. pressure W ngs
0251 7od aRHFIRE FouREash Vg o e OBt R rRar el RiRangen GarbIs
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mul ti - cont our ed Wher imcesegthejlancet cap 16 1llustrated in Figures 20 and 21 is conne 0
housing 11 of the meter 10 of the present invention, and the fingertip of the user is placed:

20 1in the recess 97 formed by the pressure wings 92. The lancet 13 of the device is deployed
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 coﬁtact 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
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i nner radi & crarting aprdeire giidigmsiea eptends radiadlytiawhiity ajvend dg: df2hingTig feerher ,
m ddl e and _inner radial portions of the cap can have any sel ected surface
f eat ur el br therpgpimety of the ¢ontacheing 105 aeeap badydfed, or curved. Moreover, the

transition poi mF?%l}? %%defﬁqllwa{@%@cgﬁ%énbo&%ﬁt g)r?dtg%qg&e?fca? N@r use at

mul ti -contoured surface can have rou ar cuat e, arp surftace
feat ures. Whdtiplerdifferent iaheing aiteeiccorting b the eachings efithecpredent hoestiony  Theof

e e e Pes SRl oL IEnt o and 119 BLRGSY Ay AU N8 A5 19
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 illustrated 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 biood. 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



10 which is lanced by the | ancet 13 passing through the opening 1 '€P$28
contact ring 105. The lancet 13 is withdrawn into meter—10. The fifg 9%
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creatlng a pressure gradient that extendgsradlally i nwardly toward the
opening 101 from 15 the perinmeter of the contact ring 105 or cap body 104.
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mul ti - cont guggad a?dﬁrg A€ Suldp ¥hrteddf 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
J 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 mtcgrated metcr of the present invention is that the stnp
_ dispensing system automatlcally 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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per manent | Janaétf assedblyotot b@nhﬁumer@rrible-reeéﬁfr@ feh \of thbetrip abattoneagillifheted

renovably and repl aceably connected to the housing 11 of the integrated. 25
testing netWay from theegpung @ﬂ%a}iheiarepﬁﬁlmetrmledndtsmw Retsgen thedpunshise |aﬁ@ and

t est t t
enbod vent eEiplé ReIRE SRR of MR o) deet o IR it BB sebiitiel IFbe F
certai n chiurged foryndigsisraiéhenahé bmpl cfitdedd ﬁﬁpaeddryrme Ipufidturengrows hl@labout 0.8

deparHB fromthe scope of the . inyentio 30 A significant feature of the
i ntegrad efde‘tuﬁéa‘i?Pé%ﬁ{m?fﬁl}@ﬁt“? ¥olume).ithe drqmiouchesithe samplgaereiYige
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test strip in close proximty t e puncture site by t

order to pﬂmvtesiestxap Theé descinbad abhmgmdaes:aaﬁ]ciaent\hytdmnaeyu misam;ile;ﬁmmthxrmmmumd.
Puncturing ve ¥ accur ate and. 29. ESP'}F 2005 WO 02/ 078533 PCT/ GB02/ 01599 29
in a defi n@E°Y BQ?‘HP’P?“I‘ testStimwith Itferdio)ossy area of the test strip

elimnates tr an%fc%rdﬁicgftotdﬂ@ pr&iiee 6f 1hE 1&%%191% %e téEh?trE%Heﬁbfe‘ 8 a&&x‘ﬁﬁo&eﬂ@

bl ood sanple directly Tromthe puncture, | ow ng the use of |ow vol une
bl ood danpdesp amt sapeafigie]l bulging eb vier ﬁkmh@nneétbysthel gueezing ofithé shimdby dhe
automatical ly and. effi ntly dir the sanple to a define ea of .t he
fost 5. st rPistseRF Tinkapy e Saicr) ofi | ARHoNE,GneY AGer8ls St Fls” BaictiiRgs
channel copRBRER! fosiiidrzdtdbve [tR pBhct@RSHIRDEY the 1dneet tﬁ,nsa Bfat the lancet first
sanpl e-receiving area of the strip about one mlline away fromthe

punct ure spierces rewjsking elerhent ob herteststip, Hieatpigrees tbetskwaen the .puncture and
To accurately position a test strip, t he 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 erhbodiment, 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



the sanple-receiving area of the test strip defines a mninmal drop size
required to be formed for analysis. Wien-the drop of bleod for medHFEPHE005
puncture grows to about 0.8 10 millineter radius (about one mcroliter in
vol une), woeod7e3t ouches the sanpl e-receiving area of theP@BEBOZIISPP. The
test strip provides a capillary force to wick the blood drop into the test
strip. The described arrangenent efficiely conveys a sanple fromthe skin
to a precise position on the test strip with little or no | oss. According

t o one praptdsere dfvehtien,i theelahcanis gioand detcesitari thei poiht @xi theetip cfatheommoetat e

15 deep and superficial _bulging of. the skin formed by t he.squeezing of the
Shin by thacehRE th B et RRaimerc dbe baset BERal IR BgUDS A e g AR rwih

thodi " S = s ite,
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in the | ancet pa so t t he Irstt pierces the el emrent of
the test stmafixedhmEsitpneincthe ceiiter skihe.plasticacithws athel punptise sitois pretisaly ftedi p,

the feeding chanpel 19 of .the, integrated sanpling .20 and testing device o
the presénenqeﬁ%{%% then%mﬂﬁoépnaofsfgégrlwraw mé/]w ythsgfiqng ofjtheideve gain. ks
the test sifjep T’:ﬁfgﬁ%fﬁ} %nélﬂd’estﬁsélig?ﬁﬂe!npféaﬁir&?tb%ﬂtr&ﬁwo%ﬂﬁ’?%%%ﬁ:?at‘iJH BEQHe t he

feeding channe e sanple-receiving position in the ncet cap 16, the
step 60 | odiont ehé oftthe plrivanulipr evisroslingi¢o anrillpstiatom ermbadisient) the dancev icamy

back into th t Stri rtrid 18. . T N f the, feedi |
EERLLTN i et
i [T ustrat edepbafdi 18RRE. 1hGs @laBRér tHeabtabeiHaBRIS oL theGRMERIFE §ifk i Pnihifized.

el ectronics in the device may be spring biased or otherw se arranged to
| ock the0test stigyei2Btidugttatesa tbssisinmidesighesusalelp forTuse in thet pricshpeinveptiomyThe so

i ncl ud trip.ejecti .t the test str.i t.of the f [
channel vt £ By e e SedRBolbeh: embetne; wiP Ratpoly Bhomer S AR «h
30 the car tgedigikSkisibh B the AR AREdrschBRRG! %ﬂ&oﬁ@ﬁic@ﬁ{a‘fsis%@ fhal: AteSrdigsi gn

of the lancet needle and the |ancet assenbly provides an accurate puncture
site wth It¢one embodimentpithe tese pisipr aainpludes, sas ite samplgrredipingearews en chanmel

sanpl e- recejvin rea.of the te S Il nd the cture, site. -According to
one pr act | earieeihd PPadtegndte A s St B A0 SaalSs BRRRAIInG e TG RLEE

i nventi 0%, ekdeatidlinebinptiSesdaroeiRetrdchemival €¢ll,tiReludRipNéneBr vee twddkidk dldifrodes

| ancet. According to an alternate enbodi ment, the |ancet needle is (lground

at the edgdd2 xdich eonverar¢henucal shangeprodpged by adeaction of glycope el etheranalyte in
plastic St'ﬂﬁegb%{?@%%ﬁh@_% t&%{lcg}rgﬂth?h% kst slrga%h%?r intfhd@s L'réf%gngé’?ile{c(fé@b 154‘3 ihe

center of as putnctu e SsiIte |I's precls
i ndependentstagfarih® afeaqiit ahe Qoteantial be thly ivoekingaelsctrated/ oLeadsbl4t comecofthd he

drive train, 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 clectronics 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 signain o a displray 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



| ancet cap further includes an alignnment feature to control wobbli n@ or
vibration on the front end of the drive train. According to-an i | Y SEPI13008

enbodi ment he Lancet cap includes a plurality of align ' ot
shown) di éﬁ% %3aHout the base of the lancet to secure tﬂg)r&réé%@?qlgs{;n this
manner, the total variability of the puncture site is mnimzed. 10 Figure

29 illustrates a test strip design suitabl.e for use in the present
i nvention. The test strip may utilize A—étrip t echnol ogy, menbrane strip

technol ogy pr other test stri desi kno i n t for electrochem cal
o phot o ePcRmapleREs sfihea Fegioay mSuls driyas £ FHRa My St HHTe oRs
strip 32a !iﬁ&b&iﬁ%%ali@étibﬁ GRERLR ah@pRVIOUS SestfRits, Indy eI Wistkd. entrance 141
- for directing a blood sanple to an ahal ysis portion of the strip. The test
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nor e wor Ki el ectrodes . 142 .ch convert.a chem cal .change produced by a
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measure the potential of the workingelectrodes. Leads 144 connecl the
el ect r odes Tihe ebantioniss nwrbe desipned i prgdvcsdan andilie beent omisible: fignak ke ndidateatio
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processing. Those skilled in the an w recogni ze that a variety of test
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contacts, process the signal and transmt instructions for an appropriate

di spl ay t o the partidesy|fas instanee, by qisg jof dar £edes, gGiistancepbridass Padnemery| modees.o

t he el ectr?;;g}glrgb e“g,ﬂgglgﬁjeﬁ,mryh?hn@s_sarrpl e are provided fromthe test strip
to a signall processing system e signals 30 are transmtted via anal og
circuitry to a phodieaseed, avdordihg pesrecmmboditacnt, thealecsionics dteeswighed o8 svhien a
provi dei a signal to g]%dhspl ay .driver connected to an output display. The
processb? NS AFRIESSpS M Andle of (hrainteggaiad) teftinengiehePTaVBFN aTikd YR fleigFtoing

the al arm qgeaRr 216ladioRaL BR 1RAHS ShiyHicG et 0GB UANIoROBIIONNG! AP rdRYiee.

The data anal ysis processor 05 WO /01599 31 al so
communi cat electwohits arerswitchednod uhe datuah thes catridgePRORAd o) emuire Ithat rthe comedton,

i ncludi ng cal.j bration information and . previo test results, nay be stored.
Accor di ng. EaUALOD ads FRKLOET G418 Are WRED GRDITOIbe dncier ; DS CBSEh DA PRETude

a det ect or test Asufi@AR bBJbRinet evén ifthd HRtrfdge HhdBeenlthangld. The detector can be
two contacts which are - : .
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



5 shorted by a conductive layer on a strip when the strip is in the

sanpl e-recei ving position. The el ectronics -amy be desigred to prodAceERR2005
audi bl e beep or visible signal to indicate to the user that a sufficient
sanpl e ha¥®eEH3s\t ai ned and that analysis is conpl ete. ThePCEGBEYHSM cs may
al so read, store and/or display information regarding the date and tinme of
testing, the condition of the strips, the nunber of strips remaining in the
stack, a calibration 10 code for the stri3gs, the expiration date of the test
strip cartridge, the battery power of the neter, and so on. As noted above,
test stripgbysesd miooitomigr Tee inyantieamfultber impovisrtbe efficidncy and taheuraey of testgre,

bref er abi y OV Rl g0 rikreS HBRteLER seliedslbe S e TP arvepel Peptdey an
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handl e of the integrated testing neter, or when a test strip detector
detects a testidgdnetersis compagt, ienganemicalyptound.cdis¢reterapdpadiistabla to difé¢rentaprers,

each ti th | ect ronics_are switched.on.. the.data on the cartridge is
read tonin%‘?go?%%? s[_g'llec%WL%?eo lglﬂpﬁgg?ggﬁgi%%@mgﬁ%}e6?513’@?' data are used to
control the netqhe CF-F&ieﬁt Riventi@badhides @ réduckiOfitin theepdin l285uéidted dchhestivgt iaianed
even if the cartridge has been changed. 20 Accordi ng to another enbodi nent

of the i nvanmbenof ways. athalowenpunstuseseofsthe slan<an beusedeeachieve asubiicient fileade s
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contents of the cartridge to the atnosphere. Preferably, the electronics in
the, met 8} Serancarhyathg deessere ragcndthe raceteap: proyides s mgweéeﬁmrnalbpm@m
reaching t S - R ' bel |.AC fr t he .
reter. ni dheanieBid SEabINS And e VDR sirtRr Wi I lsae of A} oBfhincd, .
cap i s opesampbecaridlimits plleftbaiess nomed skid.udn cubrenebBadnsgionsplemynd énattrarged
to provide an audi ble or visible warning signal.. The electronics, my al so
be ar r ange&PBlefrapfddram @samming Pt 1o PRPIETiCEING ATearafed Aest SIP TeAuisy
single stri a;@g@' Ldbr iz 4 LW { 110 : r
than a preggl{piel%rsrsi n }(j ?@ng) Mﬂﬁe‘ﬂfﬁm egr%%&ﬁn%%l g‘? Q%Pa?ﬁders%r gggﬁ{reﬁeﬁglgk%gﬁn and
i ts conpbnesrhevesrthisi meffickngnidfitcansfernngosanvdeeand ptoyiddseopdmnad aitilzati@andf the
nonitoring falb_g%ucosq levels in hhe.bl ood,, The gr esent jnventjon

consi der abPpiied Pl Y FeTALEALY (GHEGHRE MccFRPIE 4 GePLEFIs 1GFAON om Hreciepy
2005 WO 02405 85 tifrfal hWROHAIOPe sBApR! d6PTEANRE thOhhiBer JGtémME Heb & 1o
further inproves the efficiency and accuracy of testing by providing an

aut onat ed providd enowgid sampleyfor seffi¢ienthanalysip| thus Teducing ¢he inomber of | piwstuaes

required. The superficial punctures reduce agitation of nerve endings in the skin and

iO 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



integrated testing neter with user-friendly, unconplicated operation. The
integrated testing neter is conpact, ergenenically sound, discret® 3RgT 2005
adjustable to different users 5 and body parts while sinultaneously

provi di ngWo2(07833d accurate results. The present inventi onPSEKIRO2EE59
reduction in the pain associated with testing in a nunber of ways.

Shal | ower punctures of the skin can be -833ed to achieve a sufficient blood
sanpl e, reducing painful deep punctures in sensitive body parts. The present
i nventi on asiodspnmt the agersrskirn. SSugh assambl drop elill e abfeao cantatythe samflegeqriviagur e
device, for_ingtance 10 fornmed by the pressurg ring on the |ancet cap,

provi des aarﬁ?ﬁﬁﬂ}fi tg?t(ftrfpr%?ﬁ@tg Ieflsﬁﬂﬂﬁ??ﬂ’%g. Oteq‘ﬁéa'%ﬁf %’{j’rtg?é‘ﬁt ¥4Rpl i ng and
testing featureTherdhgr vere @8 todd o vus %di&hﬁuﬂpEﬁbr@%‘éd faaPlR ad is
“limts "leftovers” on the skin. In current sysfens, conplex and inaccurate
sanpl e t r apffieient rooapcuratedyrgéterming of moniter the prasphas-arabsingt of) ampralytonsughtas st
stri p‘rﬁqui(pes surplus sanple due to poor utilization of an obtai ned sanple
~drop. The 5 &€%¥nt i nvention 15 renoves this ineffici ency of transferring
sanpl es and pr oThe @esemtinV@tiontfittherdrbdtestdasy BRd uABImpIAELdSHRRIIBNDThe use
automatically directing the sanple to a precise |location on the test strip.
Opti mal ut pf theanétensighificartlysredpteas the vperand iiiculty dnvplvdskein safpling engtestingeded

to providg enough .s le for efficient anal ysis., thus reducing.the nunber
of punct ur 81000, i RARG B8y Sesppial ro BURL M- ek LE diFichn® oPPHIX v e
endi ngs i nof k&t %iﬁpﬁ @i a ZRete Oiitlen R kinghlar S6Mmphdti Mﬂzsh@dy Fafrkes theTb)&.»téharik abl e
depth of the lancet and the ability to test_ on_a_ nunber of different body
parts it adesignedsueh thaheng-henged opeatien i Rasaiblep pliminatiag ithmnegd dor # Bigek $RACON Of

m cro-trau ' ma,ﬁ rea. i &R .avai r.ohl. f 1ipti
i t ching, gf% 213{ ghr%cgal o%%es ilsnx\%rsg]g’se@tctaulg%jdatnge?r ds?uagl lgngglf:%p f#‘ agﬁrr‘lg%g'tn “fhe ‘
i nt egr at edthedhegrafontdfa dismseable tésn¢ript daetnidps makeetHeUbhding of @x¢st Qirip dilmple, 25
technol ogi cal inprovenents in strip design which allow the use of nuch

smal | er saf§sMEAle angeasye ki CYTER} ZIUCaBs WOBHAINESYSIEHISi & usehIRayires §y9 hsinds tor load
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able to transfer su vol unes accur at

sanpl e-recdispemsingsweend huwnsiticalpy 1dadsh testesiig it ppsicdbh esrseceive « blowd rsample.
conpl i cati& s of diabetes. The automatic cgl leclti on. and trggsfer of s | es
to the stri Be PISSeRINABERIONRISQ Fedugss uaste Dneticiently uliliziepvallan)e Fesqgrest 1hhe

present mepfkentlihvdntioh '?x&&%e?%?&tia%& Sodifst %ﬁﬁflﬁxﬁsé&‘ésﬂﬁﬁgﬁdu@% %nt&ﬁﬁa&i@% S:Ft

and the pressure device to "produce a puncture whic ows a snall,
suf fi ci ent an impreperlptalfiirated ghuwoseemetgpr essed 29 SEPT 2005 WO 02/ 078533
PCT/ GB02/ 01599 ?3 as . a.dro

S R O the useetr' S.skin. SL{clh a}msmalil Aron WL I ?e
bl ¢ to cont act Tt AN dbe duerdledgner ot T Piepe pauheSf ryepifisay deqves
preci sePofietobeiatRY a&bclahd With fedueab glutbse h&fiormlg! IThe 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.



The smal |l volunme of blood or other bodily fluid expressed fromthe gggr IS
sufficient to accurately determ ne or noni-ter the preseficte or ab's &IFfof 24
anal yte, such as 5 glucose. The present invention further provides easy and
unconpl i cA@eP/YBEBati on. The use of the nmeter significant RCYVEBHXESEY he
time and difficulty involved in sanpling and testing blood. The integrated
neter essentially provides three devices, a |lancing device, a supply of
test strips and a neter, within a singul 8 conpact housing. Further, the
systemis 10 designed such that one-handed operation is possible, .
el i m nati n€CiAMS$eed for a work space or a flat surface. The neter is not
subject to human error and inefficiency. Furthernore, the integration of a
di sposabl e test strip cartridge nakes the | oading of a test strip sinple,
accurate and easy i [ A ; bi t wo
nands 1o oad - SuunicRRt KERpled R M US| e AR R RESnE PR |0
present inventi arpressiwe degge; strip 15 di spensing system automatically |oads a
test strip in pOﬁitiqn to receive a blood sanple. The present invention

al so redlces wadt'®%Yy efficiently utilizing avail able resources. The

present inventi Qnahiiit e BAA! Rt SANAIRS larR ITBEQIELS S LaBhdddesaNifich dHE af ©
contam nation or an inproperly -calibrated glucose neter. In conclusion, the
i Nt egr at ed reteactad pkitiohe present i nvention significantly reduces 20 the

obst acl es associgted with frequent .gl ucose. nopjtori.ng. The present invention
bromotes 1requéndfst A Gridss PRRREA BT REISH TRy £oEy SHPOR B APl
sinple, ef frg&i‘gﬁgmeg;ast and accurate integrated neter. Since certain
changes may be nade in the above constructions without departing fromthe
scope ofl0t he i neeansopifor analyzing sfleidsemipletraeeietd omatestestripoandai ned in the

above 25 description.okr. show in the acco nyi.ng_ dr.aw,n e interpreted
as illustrative agﬁsd Sﬁ'm dxisplensglg Ystert ﬁ’é ngoghxgtéesﬁmﬁ%m&ngguqq@ %gml}ﬁag?fgre d
that the fablaoshiple-fdcaivirly positid® it Wheth k! saBiperecsivaipdared RECGHE itést sGyt iarms of
the invention described herein, and all statements of the scope of the

i nventi on BreXdmity 4e the legatiasy ofghe ead gl hgdanqget ihits peteadadopasiidnadnd in which the

t her ebet veen, . 29 S P&.:&Qgﬁ}e‘é@n%’ 078533 PCT/ GB02/ 01599 34 CLAIMS 1. An

i nt egrated sarrplpe-fes 'mg neter cohprising a single nmodul ar housi ng

carryings a pressmeer eiigeeianpedisuchrthat] 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 élaim 1, which includes electrical or electronic circuitry fof
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.



. 2. The neter o

a lancet drive train for driving the | ancet between an extended pg@%&?q@oégd
a retracted position; a test strip cartridge containing—a plurali test
strips, each strip having a sanple receiving area; 10 a sensor far analyzing
a fluid §59ﬂpﬂn?@€eived on a test strip; and a test strip 8?§6§H@%Hﬁ9systen1
for moving test strips individually fro he cartridge to a

sanpl e-receiving position in which the s | e-receiving area of the test
stripisin proximty to the lIqcation of the end of the |ancet inits

ext ended pOsit i Bhe misderiof anpiicoR of fims d49 SsPhich 15 amapgadenich dhatoin e, WheRar | -

15 the et afiphigiifoR! SRpIErkciNs fion, 18 \SRpleWB&vibE dréa hO§ t{e
skin of a uslgr ]ggtg is; ct ?eva% b?ﬁéoq’alncet %Dg m)\l/elgétd(gé? tlggg%?gnfg(gg i
posi ti on aphatwet siebpd distarfceofifram ghont§.dmemito abde lusmm.s skin, the pressure

"~ device causes a drop of fluid to formaround the puncture, a test stripis

noved fromthe cartridge to the sanple-receiving position, the test strip

receives av.sarrptg? He%otfe%ﬁalaumeﬁf e ARehrcBEs FEMNSBOUAIANARS abdif 09AMRL. €. 20

aim 1, iI'ch includes electrical or electronic circuitry
for controlling its operation. 3. The neter of claim2, wherein the

circuitr | so ipcl udes vi sual . di spl it. 25 4. The nmefer of claim?2 or
ol i m 3, lher oi NG IS oantt STF e L ol Wicr<aR e pESTITG detice FOMPEGES Re
meter. 5. Jregsu?@ﬁﬁ% af} Sgédatbrﬂe‘iocéfélﬁ'iﬁh&, bh%@ﬁ@_ﬁﬁfﬁ%%%gﬁ@%ﬁu&éﬁ%e

touch sensitive 3 pl ay, a m crophone and voice activate war e or
control butdgsasf thedirgPiness taroourd pE 88 availattBarthe temee ofithe gingThe net er
of any Qe of claims | to 5 which is arranged such that, in use, when a
strip is in the sanple-receiving position, its sanple-receiving area is

spaced frogn t heThedrrelfin & Wheréin thSpRERSe ﬂf%fii SHApRH 98! toffofin rfU‘tEeOslﬁg@Ut
1.3 mm 5 7. The neter of claim6, wherein the distance is fromabout 0.7 mm

to about Oofdhemrea®f ththskimtn whichiit iatyboapplied. clainms | to 7, wherein the
pressure device conprises 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 ti® anPhemeddr dfl dlaich 8\oRicladhl % viHerdifehe préssite @ingt I8 d indBi-cdfoured

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 ] 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 Ideté'chably"

mounted on the housing.




9. The meter of claim@8, wherein the pressure ring is shaped to
the shape of the area of the skin to which it is to be"applied.C%(;1§l‘§l%:!':?egb&5
meter of ¢claim@8 or claim9, wherein the pressure ring has g ;&%}ti - cont our ed
15 surfac®ABY%¥dr ease the pressure gradient fromthe out sFHEYEHRP nsi de
of the ring. 11. The neter of any one of gLainE 8 to 10, wherein the
pressure ring is part of a lancet cap wh? ch covers the lancet inits
retracted sition. 20 12. The ter of any one of  cl.ai to 10, which

i ncl udes an‘anc he mgier ¢ .Claﬂﬁ‘elggt"g?reﬁ‘r the) lnggty 9app s éFté&%bi& mopniedion thee -

| ancet  capyhilgUilessed FIERNShUIGR bafdliePRBE FixEiizsWr b k@sfmq@eﬁtaﬁw- fain
to ensure that the Ieancet travel s gfor?gegpprgiglsnat gluy the sanme pat lotgh each
activation of the drive train. 25 14. The meter of claim 13, wherein the
means conprj ses si de 1. . _The. er of any .one of claips |_ | to, 14,
Wher oi et hEbT antBe et gEctaim TRirgam L thiebr ENESH S, Besigtvs SR g hngsgblRer or
of an e ims 11 to 14, wherein the | ancet cap i s detachabl nmount ed
fany onejagletehf, p y

on the housing. 29 SEPT 2005 WD 02/ 078533 PCT/ GB02/ 01599 36 17. The neter
of claim 16, wherein the |ancet cap is detachably nmounted on the housing by

f t hy gad t fixi b f fit
Connoct | oni915. T meiseLanoppldiRre B3 papirin e ifeCls Embl Bty arhadiasy

two i ntercpanaRetd$ve tgajhancet caps. 19. The neter of any one of clains 1 to
18, wherein the lancet is renovably attached to the |ancet drive train. 10
20. The neter of any one of clainms 1 to 19, wherein the lancet drive train
IS spri riven. 21. The neter.of.any o of, cl.ains. | to,20, wherein. the
| ancet B 38" v B ik iy S SR HuR O SRR gty 0 TR t5oEringo
set, the ex§gwnged position of the lancet. 15 22. The neter of claim 21,
wherein the operation of the adjustnent screwis arranged such that the

di stance of travel of the |lancet remains constant. 23. The neter of any one

of cl ai s to erein th cet e krain.is a nged . h .t hat
the end of Zhhe TnBRHeT of gl o8 gt AL 4 BaLT s diiafid AP3C i Iheliier aby
t he pl ane 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.




formed by the pressure ring or aperture in the housing which, in ?§§E§H%005
pl aced on the user's skin. 24. The neter-of any one of—<lains 1 ,
wherein the test strip cartridge conprises a 25 cartridge_housing defining
a cavity WBMEPHIBEd to receive a stack of test strips, a pgpFKEFP§1“”
detachabl e cartridge cap and a nmeans for noving the stack of test strips
towards the cartridge cap. 25. The neter_of claim 24, wherein the cartridge
i ncludes a seal for sealing the 30 cart??dge cap to the cartridge housing
when the cartridge cap is fully engaged with the cartridge housing. 29 SEPT
2005 WO 0X%785B% w@ﬂe/r@é@imml%%gr cl%limiéz wheesimheegarsidge | in imanpfacgired fepnps 25,
wherein t . i .yred froma material having dessicant
propertiegsmggal%hggﬁg%gfgggyéﬁﬁ&%he of clains 1 to 26, wherein the
“cartridge has on it data relating 5 to the calibration code for the strips

in the cartridge. 28. The nmeter_of. claim?27, wherein the data also ipnclude
dat a sel ecdt’ed f HesnstenAf ayeonsg @mW@?ﬁ pessip thecagpdes hason i data rglating + he

. hunber af | NS0kt Ol ! artridge, the expiry date for
t he car?ritgtégé, Ehallbﬁdec?ledrzl’t%lggrltlﬂgr@g&?r(l)%{h?é%?g?%&f or different sources 10 of
fluid (neonatal, arterial or venous blood, for instance), control solution
range infgrmatjon and any .other relevant information to assi in operation
of the motdh . ZHhe meEr el ClmoA T, YETSiR 3 e IS EDES daffered of hempphiaste
present a i : I ERAQL G lotr{JACH L ts | ow
t he user fn odﬁé%lg?é%gg‘%ﬁgtp gﬁfcﬂg@%eh{iféégé?ge télgﬁlb%yr?gitﬁéré%gﬂ@fg??rﬁg%t lgr@%l aim

28, wher eicartridge,dhe axpiry ddte farahe carthifzeadiéfepang saitiration factrh foralifferaotadolueces
format. 31. e ter gf claim 30, whergin.the data are present. as a bar
code orl0a $edit daeahasly SPabercrpiit, Slogd, 1o dRiRE). GBnERL D AIEF ei n
the data apforffatish @h@8ny StherreRhvakt ihRIMmat OB fPAsYist PetaiondT tBmetehe neter of
claim 32, wherein the €lectronic nenory nodul e conprises a rewlitable

menory and the meter is arranged to wite back into the nenory nodule. 34.
The neter any, one. of .cl ai 11t0 : retn.the test strip djispensing
aystem | it udelhEREeR ot et 27 oL oletn 28y BYERIhE A Pvetr Rneh T BEPRUEY,
in the caringictiOghdaRe mebd inEluesihedn® td Alfove eHERlser toemedr\datlinRdth inh €.
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.




35. The neter of any one of clains 1 to 33, which includes a feed£§§55?388§|
which receives the strip fromthe cartri-dge and guides—it t.o the

sanpl e-recei ving position. 29 SEPT 2005 WD 02/ 078533 PCT/ 6B02/ 01599 38 36.
The net erwofo2678B8in 35, wherein the feedi ng channel incl ude®Ca/RBHIEYr anged
such, when the strip has been noved past the step, the strip drops, or is
forced, into the step, thereby preventing the strip from noving back
towards the cartridge. 5 37. The neter o38claim 36, wherein the stripis
forced into the step by springs |ocated on the neter. 38. The neter of
claim 37, wherein the springs are electrically conductive and are 10
arranged to_make el ectri.cal ntact .wi .t h. el.ectyodes. o conductive bar.  on
The strip. 360 THOMEGT of Gty e e e&ling CHEED NS dEs AGra fFraneed RBE: ng.
channel i swiéf #ROKHp Had'bBer fRhved PastME QfepPHRNAIBTArEMRE o8 i§ FohcedN B tHE h%g
sanpl e-receiving position, is at an angle of fromabout 30 to about 60 to

t he di r ect therebypreventingthe stip from haviogbackowwartds the eartridgeext ended posi ti on.
40. The neter of claim 39, wherein the feeding channel is arranged such that
the major plane of the strip, when in the sanple-receiving position, is at
an angl e 0§7.aboyhe fietdr@flchfm 38, MafekdiR theddtrip By es¥eet indd thegtep wcsg}ing@matéa its
extended position. 20 41. The neter of any one of clainms | to 40, which

i ncl udes a@ndiegrgteon means for ejecting a used test strip fromthe meter
once a test has been conpleted. 42. The neter of claim4l when dependent on
claim 1l or claim12 or any claim 25 dependent thereon, wherein the

ej ection ne&ns The oRféraéfedlanh IT)evieadin thel @prig@areSelebifie@ty cdsduchive gt & of
any one of claims 1 to 42, which includes a deviator which prevents the test
strip difspamagadtepskeeleerrioalrgntact with glectrodastor acopgduqtive bar pw the strip.

sanpl e-receiving position while a first test stripis still in position. 30
44, The neter of claim43 when dependent on claim 11l or claim 12 or any

clai m dep®fdenThé hrte off anwone of @ldite 3day i38] wherjiethatfesding chamel i arranpedi t h
the cartridge cap. 29 SEPT 2005 WO 02/ 078533 39 PCT/ GB02/ 01599

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.




e

45. The neter of any one of clainms 1 to 44, which includes a meansg&ebT 2005
verifying that a strip is in the sanpl e-receiving posit+on. 46. e neter
of claim45, which is adapted to carry out el ectrochem cal neasurenents 5
and the vBQ¢078¥3neans includes. el ectrodes on the neter RiYaBEHHERt the
el ectrodes on the strip. 47. The neter of claim45 or claim46, wherein the
verifying nmeans is also used to activate fully the circuitry in the neter.
10 48. The neter of any one of clains 45300 47, wherein the verifying neans
is also arranged to start a tinmer in the circuitry of the nmeter and the
timer is stdppedhpyneatércof apyemeioglaphs & to4éawkich imclidesm meansifor eerifyirg theta The
net er of cg§§q148t @herFi% LQe ckgluitry is arranged to sumthe total tine
that the caF&F?%dg ARE HEEH 3&@% ahid to produce a warning signal if the

"total exceeds a pre-set maxi mum 50. The neter of any one of clainms | to
49, which includes circuitry which counts the 20 nunber of strips dispensed
from each d8rt r Thgenetegiof chim 4% Mdrichors adepted trecasty eut£leetrophemicalomeggurententss

EHER QTR N T e e

mul ti-functiestap. handl e assenbly carried by the housing. 53. The neter of
claim 52, wherein the actuation of the handl e assenbly cocks the | ancet
drive train and noves a single test strip into the sanpl e-receiving

posi tion. 54 ~ r 3 : ef.n cet
frive trai i o AiEdeEhbF safin B4 ol A, SrBhll ohe il BIBES IO RvERES
PCT/ GB02/ O atidtite 4y thocirdligy iethermetér. any one of clainms 1 to 54, which is
adapted to produce and analyze a sanple of blood for glucose |evels. 56.
The met & of claim55, wherein the strips are adapted to carry out

el ect rochepical j i ray i t.er ol ; o .
contact t th el e(;I';h ?o‘gg@ %Z%?agﬂgs{)f:?]gghg gg.tBAMdivg]p%ggbtﬁg ‘%@sf%’lﬁg% {é%ﬂglgﬁléﬁ dge
adapt ed t oatrengedatdestart rd dniehan tb¢ eircaifryasfytheneetef andlthé ninért 3 S6ppedhiey the
cartridge incLudiEg a ca[tridg% housi ng defining a cavity configured to
recei ve a Slesien 8f 2 psedistap fropithe meter 51|y det achabl e cartridge cap and a
stack of test strips

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, whicb 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.



10 disposed in the cavity. 58. The test strip cartridge of Clai”‘@ilséﬁfbpﬁé
conprising a push-up nmechanismfor pushing-said stack of test stripS-in e
direction of the cartridge cap. 15 59. The test strip cartridge of claim 58,
wher ei n t N¥O PA&8533p nechani sm conprises a constant-force sPrPREHATFY

| oader contacting said stack of test strips. 60. The test strip cartridge of
any one of clains 57 to 59, wherein the cartridge is adapted to dispense

strips on one-hy-one basis. 20 61. mul ti-fynction handl e assenpbly for
the neter -anﬁ‘éﬁeetsfo i oRe 9f 5@@9 t%gz*., whigh nAdapted i Eadyfe A andlyze a
assenbl y ofs,ehRidPidod mp'gﬁjgogé)lgpgg.ses a lever. 25 63. A strip dispensing
systemfor forwarding test strips froma test strip cartridge to the

sanpl e-receiving position in the meter of any one of clains | to 56 on a
one- by- one Jhasi the sfri i_spensing systemincluding a slider for .
oUshi g & thet dihe e okl S5 Phreiy Bl T tp SRR % Femh g Srdrorhgwiseh: or
for preve ntahélg]se% d?xlclliﬁé‘lzi'réu\ftr?fns%ﬁglzeta{ljﬁ 'aH&néeHQH‘cQ:?h&Qhﬁ %%&d&@ﬁ%dt{'stiiﬁﬁ

f eedi ng chann at one tine. e systemof clalm®63, wherein t
deviator diverts the slider inside the test «cartridge cap when a test strip

i itioned in, the feedi hanpel.. 2 PT .2005,41. 65.. An jnt t ed
ot hod of Sl e SEAPEIIeRT HP SAgaf AspIeaioddORge i the BehPT S gnt RS
steps of: |c%ﬁlisﬁgtoa§6,%§et05ag€_rfd§9 iﬁ@ﬁ&ihgqg@nﬁagghaﬁsmga@n%ﬁsg %ct:awﬁ%bﬂﬁ%ma% of

any one of «clainms 1'to depressing a handl e asse on the testing
met er to caedeive a atack of tagesirips; a am@aby;sintaghabég tartridgepcaprand aastack of test strips

sanpl e-rgcej.vi ng, pasition; pressing the integrated testing neter on the skin
of a us 6; désr? S%lr'é’s@?ﬁ@”%”tri gger of the testing meter to drive a | ancet
into the skin in order to forma drop of blood or other fluid on the skin
surface, the drop is absorbed by the strip and an automated anal ysis of the
sanpl e by t¥e i r?tpr@gﬁeat%dptcesﬁdg@om@bn 57s fusther icenhprisimg.a push-up mechanism for

pushing said stack of test strips in the direction of the cartridge cap.

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 systcin of claim 63, wherein the deviator diverts the slider irisidé the teét

cartridge cap when a test strip is positioned in the feeding channel.
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41

65. An integrated method of sampling and testing a sample of a bodily fluid
comprising the steps of: '

loading a test strip cartridge into an integrated testing meter of any one of
claims 1 to 56;

depressing a handle assembly on the testing meter to cock a lancing device
and push a test strip into a sample-receiving position;

pressing the integrated testing meter on the skin of a user; and

pressing a trigger of the testing meter to drive a lancet into the skin in order to
form a drop of blood or other fluid on the skin surface, the drop is absorbed by the
strip and an automated analysis of the sample by the integrated testing meter is carried
out.



