WO 03/083469 PCT/ GB03/01438 1 Integrated Sanple Testing Meter Field of the
I nvention The present invention relates to an integrated sanple testing

met er forw09/0833695 sanpling and anal yzi ng anal ytes, partiPCOiGBIBY14gBuUCOSeE,
in fluids such as blood or interstitial fluid. Background of the Invention
G ucose nonitoring is a fact of everyday life for diabetic individuals. The
accuracy of such nonitoring can literally nean the difference between life
and deat h. beggjaged pample Tosting, Pdetet. pati ent neasures bl ood gl ucose |evels
several tines a day to nonitor and control blood sugar levels. Failure to
test blood glucose levels accurately and on a regular basis can result in
serious di abBkri®sf thellaveskipnpl i cati ons, includi ng cardi ovascul ar di sease,

ki dney di sease, rve darra and Ilndness A nu ucose ters are
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the nmeter, #Bbidctrochem caI |y or photonetrically rreasures t he amount of

gl ucose in jhe bl oo e. To use these neters, the user first punctures
a finger M%ng a puncture means, such as a lancet, to
produce a small Ghaiohd RofftorMORE B¢t of BY&@% 84y lifedbr Hlabibtsh indVedBRTIR ab@urbifgen
transferred to a di sposable test 20 strip. The inconvenience of takin
sever al rrea@ﬂm@hem@tma{@n lgeralle mean he didfeperics betwigdn life dad slpalby Geaerally, a
avai | abl n re r e I
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the rich caplobll 3tyar lb%ﬂs ofailize t& kesnbm)fodtgm@ofst Ngyelst dcpuratdhe ahd ogerdegilal Basd SO
particul arly senS|t|veto paln duetan?rlchs yof )ai n receptors
in the fing@m f9spltaid dearqus dipkstessreftedt complipaiongo ogdy disease,

recent  PUNCLLE BiscilQ! ndSERLEARYIN BNAIEAUA fimBl @@ggg%s%ngé UREHFBan he

pain increases significan aln may a e I ncre e punct ure
means penet satileblesitodh yernot an indiviiduatitosest thé giubqse 16vel ithesmell egmpleef tbed. may

be forced to make, a | ar unct than i s _nece 0 form suffl i ent
amount of bl ood, 30?8% g ?ﬁ'r%ﬁﬂg?%‘é‘r’fepgﬁé‘?’ @?a%?%éa]% ?Wéﬁ getghre
site and thﬁ:rli)%{lcl§ tih b@nlbfﬁlaﬁmﬂ’{v%Qﬁ§nﬁfer r@@c&wchaalomly@dpmtuﬁ@ﬁfeanwféames
reqU|res several steps and several different accessories, i ncluding a

punct uri ng thevingant ef glupeseun shanlaed sarapls.u gl upe dliese aagters, the user first punctures a
finger or other body part using a puncture means, such as a lancet, to produce a small

sample of blood or interstitial fluid. The sample is then transferred to a disposable test
20 strip. The inconvenience of taking several measurements a day, as well as the pain
inflicted by currently available puncture means, 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
25 rich supply of pain receptors in the finger tip as well. When a puncture is too deep, too
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 puncture means 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
30 between the puncture site and the test strip.
The process of measuring blood glucose levels requires several steps and several
different accessories, including a puncturing device, a puncture means, a supply of test

strips and a glucose meter. Each accessory has a different function. The user must have a



strips and a glucose neter. Each accessory has a different function. The
user nust have a WO 03/083469 2 PCT/ GB03/01438 flat surface available to
unpack amaoloaysdeswn t he accessories within easy reach. Thip€T/dBo3/o1438el f,
poses a challenge for those who need to take neasurenents while
participating in outdoor activities. Fl& surfaces are often not avail abl e
and this can discourage a person fromtaking a neasurenent. This can be

di sadvant ageosiafaoe anitbldtoonmpaght andizy devells acsesyesiesciwithigeeasy gasichi Thist by

during an outdoor actjvjty. Even if_ a user n find a flat,surface, . .the
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an adequat e bl o@des FWhR: chd BNG faclat stffgees d¥niser has fohRarrdyasit tigt follpwigy steps.
analysis; waits for the neter to analyze the san&lre; removes the strip
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|1 d - i Vi . j | idhd
smal | an &ggd Iﬁ@g@éq&ﬁeﬁfﬁﬁ %éhﬁyg%%raflgfrefssth& BEREE RS BreBUER IR aﬁ&lgsﬂ_,hdvﬁts for

transfer s many users. Moreover, there has
recently belenmatet teathlyevhe dsmplepransevesfthe gup fiim ithestestemeter;i diggantly the sirip;

smal | er anmounts of sanp| e. is allows the e .of. smalle unct ur es d
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sanpl e-recelvihg area on the test 'strip. This is especially difficult for

users wif h epemtionypésinghber of steprwemuitegiaiesd vbginepen#pmbet i cs. The pain,

i nconveni ence, st, ..sl gwness, conpl exit j e i .25
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gl ucose | eygledving Badal @M% @kt efipdoGearaltyNeltystitpd Bredqeiteosmalk andrthedamplens
to frequently test glucose levels due to the numerous Ogi?ftl(? | es, i.nvol ved.

It is an aireacdfing pesags dhargfors gyememaliert oLiE SANHET Sigp 15 da ¢ 35 for many
solution t %sérg.e M&QQ\\/&, R{epphgsr%cently been a trend towards the use of test strips requiring

20 ever smaller amounts of sample. (This allows the use of smaller punctures and therefore

less painful puncturing,) 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
25 blood glucose measurement are barriers to the frequent monitoring of glucose levels.
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.

30 Summary of the Invention
Accordingly, the present invention provides, in a first aspect, an integrated sample-

testing meter comprising a single modular housing carrying:

a puncture means;



30 Summary of the Invention Accordingly, the present invention provides, in
a first aspect, an integrated sanple- testing neter conprising a single
nodul ar (WOogB/M8s46ar ryi ng: a puncture neans; WO 03/ 083469 PCRCBIGBOBS01438
a drive train for driving the puncture neans between an extended position
and a retracted position; a test strip cartridge containing a plurality of
test strips, each strip having a sanple- receiving area; 5 a sensor for
anal yzi ng a fl vigdddwephia foedeivingdthepuactiesmests bgyweamdn axteaded gositign and a
di spensi ng sgstem for noving test strips individually fromthe cartridge
to a sarrplhere e RASHYHosi tion in which the test strip is connected to the
sensor, the net ' ﬁH&é'n . i bttip IhSvin@Giadaffhld-n
first position %}teﬁfsh-gtgg | n&g%@gtauseragﬁg&}tg Ogﬁd?%?yey(}?&% %ﬁgpgﬁﬁi{:ltg&re mlaéans
It?\ noved tae(ln(di\singxfjeanded position 10 and retracted to forma puncture in

e user's skin and a test_ strip,s noved fromthe r.tridge to the
sanpl e-r &cei vi ngaSSB%qrtf?‘bﬂl.alXZW&fgg‘,ﬁmerteﬁeév ?‘H:Hﬁsgﬁﬁg’s gen nmade, the
user noves the Nelglsui® dRpSReR st firth&ingest Srip§ erdbAdIE- fi@h ehy tagidyeea
of the test stripis Iocaped inthe drop and receives a sanple fromthe
fluid drop.toBisempleasosivingeositioa ity whishtthetestsigip is copgectebtorthe 840898, t he

present inventiogn will .include electrical. t. i | rcui ;

controlling its tﬁﬁg}e(tﬁrib&mg Wé@ﬁ?%hw gf’r’if/n ﬁ%%?%hgeﬁﬁgggpgﬁtgdegl %ﬁ%&’%@%&“i se

a M croconpytkh o¥ra Seflahdfis d@itiated, theUshctire @ibahd s mbléd tonitpettended| position

i nclude all the conmponents of the sensor and will be arr,an%ed to grarrﬁ1 out
ﬁ O €

the anallfsiandoetrasted safpive 2 mmsfuse db|the usHes Sip affta {PshFEly PriBPYRie
vi sual di Sp'ﬂ%}sﬁ{iggﬁ%é%%%W%IEEP%@&E can 20 read out the result of any

particul ar 1 _ _ e adapted to provide a display of
the data, as exphaissesftémthoqruacitied Aad béral made, Rhefuseratbygs thhenetéer tou tsegond

I ncl udes neans, h t h sensiti di spl ay, I .
i or ophone BHopgthes: Recrvalisoasre B! olobinki REnphBtr Ay FRaRarE,

Preferably, SRbEIthé AGld S, FhO5&REHINEn HRMYALS i dafjged to facilitate the
formation 82%521%%)11 a %rop of flgi d around tIrlle p%lmcture. The pressure device

may conySi se a plhepmetenpf g preseapipivgntiomweghinclnde stastrinat er elsctgpnic 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 sensor 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 result 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, control
buttons or a microphone and voice activated software, for entering data into the meter.

Preferably, the meter includes a pressure device arranged to facilitate the formation

25 of a drop of fluid around the puncture.

The pressure device may comprise a pump adapted to apply a negative pressure to a
volume in the meter having an aperture for location on the skin of the wuser.
Advantageously, the part of the meter forming the aperture through which the puncture
means extends is made of a non-slip material so that the meter can be more securely

30 located on the user’s skin during the puncturing operation.

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. Advantageously, the pressure ring is



volune in the nmeter having an aperture for location on the skin of the
user. Advantageously, the part of the nmeter formng the aperture through
whi ch t hewpuwaosi4s®e neans extends is nade of, a non-slip PaTaFB0al0148 t hat
the meter can be nore securely 30 located on the user's skin during the
puncturing operation. Preferably, however4 the pressure device conprises a
pressure ring arranged to be located, in use, on the user's skin and to
apply pressuade cfta hdeslgdgmerial sda bet thengeteo cambe emwe sedtieydooatett owthef tider’d

avai l abl e af.the centre of .the ring. Advantageously, the pressure ring is
WD 03/ 0834@%‘“#%1’5“%?‘@?%5@%%3%’8 -of a non-slip material so that the

meter can be mrﬁeﬁﬁ*&%ﬁﬁ:‘ g ﬁﬁﬁbé%éﬂédtt&‘%oﬁ{%ﬁh'té theséhiaﬁe gBfHeNGed H¥8he skin to
puncturing operation. The pressure ring nay be shaped to conformto the

shape of t hwhielr #as tsf be dpplicli Kot mstanbé, dhthietméter is dntiordedplot nexion therforeagnathee,

if the ter is inten for use qn the_forear the, 5 pressu ring will
be gemer 31 EYeSHa S M Re, Shetthy et diefofE Fiine Meter POpRRdE! i usons
finger, theaingeedsdessitd@ngvill bdeurget.ved. Preferably, the pressure ring has
a multi-contoured surface to increase the pressure gradient fromthe

outside to the iPieftibliotthe pressurngng hasamulgeouomed surfacyiosisenss the pepshuse
part of a (g@fié’}ﬂ'@%&%Xaﬁ'ﬁﬁdé%%ﬁ%@@%'“(')rf%le@rpgs 10 inits retracted

posi tion. era e cap es a ns, such as a sidewall, which

co-operates wi t Advagtagdedusty, tHeprdssufe @isisrparttdfat cap Mehiglasiely e peaderetmenne! s

al ong aﬁgnoxinately the sanme path on each activation of the drive train.

The caplhayn B reffacts eepitign. p%qefer@hlyﬂl?@ AP daglvdes apmeansy shyas ysidevall, whigh

cap is  delachabha NG B! Beid 00 SkiEre. Tl SRR HuRABCHemNE dradis U TBnE!

screwt hrea r 5 bayonet type Tixings, by use of a snap Tit connection

or by a hi ngpdxooatelydhé same pdth de ehcheattivitiven ofthe drieatrainncl ude at | east two
for instance a r fore

i nt er changeabl e _¢aps, cap, f rmuse and a cap for,
finger use. The WArfePUPey ReaRdnHay! Bart&tye RovHRE | JFoe e BaNeT: BersRis at
present in dd&ehdbly nidi@td bn (HHRohBHN TRUNGRY IR ABAARA HyneddisiegerbaiitRhd oand
finger-sticking devices of the type 20 known in the art. Preferably, the

punct ur é5 nmbayenet typedrmngsbby uset afzcinep) fit conmigetietr iy a hinged caymettivat t he

Phe drive ¢ rai nif degr ISPEREC R Bl J0R: Bl MREhRgeiDE Sonsy FE8H7 ben

el ect r omagnrep fordblegrm Tibearil d &4 fof hgerivse.ar ranged such that, on actuation,

R DT e T Wohise meahs may be Ay of the Bpes of pUnCuT means s brasent it use in
the art. The term “puncture means” includes lancets and finger-sticking devices of the type

20 known in the art. Preferably, the puncture means is removably attached to the drive train
so that the puncture means can be disposed of after one or several uses.

Preferably, the drive train is spring driven. Alternatively, the drive train is driven
electromagnetically. The drive train is arranged such that, on actuation, the puncture
means moves to the extended position and is retracted.

25 Preferably, the drive train includes an adjustment screw which allows the user to set
the extended position of the puncture means. This enables the user to calibrate the
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

30 distance of travel of the puncture means remains constant, however much the extended

position of the puncture means is changed. This ensures that the amount of pain

experienced by the user does not increase disproportionately to the depth of puncture.



25 Preferably, the drive train includes an adjustnent screw which allows
the user to set the extended position of the puncture nmeans. This enabl es
t he user wo 0s@Bi4hr ate the operation of the nmeter such tha&CThiB3or43Ber skin
is punctured sufficiently to allow a |arge enough drop of fluid to form
Wi t hout causing too nmuch pain. Advantage6usly, the operation of the

adj ustnent screw is arranged such that the 30 distance of travel of the

puncture neans WaRR e fRastiadudehaviapett Rusbferdbie, east actdé dibopgysthat the cfp t he
puncture neans i s changed. This ensures that the anmpunt of
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gui di ng the dripeférilynihsacdthaip thaidperotprisens aasridgenotusingsdefinggsk cavityat
approxi mately the same place _on each, actuat.ign of t drive train
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a cavity R SOREIEHESH Or feSFiNCioRaidsdhib cride@thp Strips, a partially

det achabl e cartritige cap an ans for noving the stack of test strips
towards the carThe dege stripp.usdd éort @mte sicasupgneedref ar- Qromei St ers SANEIIY AL sTt_a?re
air- or noistuyre- sFen refore ef er.t ed..t hat tdgg cante edge

it [t 1. th
i ncl udes athseshorerRye gzéld‘%gfh? Wgrtrlagget Hedty&s @anga]P rtsﬁ%hngcg’ret(falﬂgg f&usTt ng
when the Cartidd98usap wikn il barRPERASE My enERRACRIEH tHed@eriigehowdng. Thiee 10

seal may be onthe cartridge cap or on the cartridge housing. |In use, upon
act i vat 1onseai napdemptthe cartrivge cap or onlthe cerndgashqyaing al | y det ached from the
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the test strip fe sanp I'ng position.

the nmeasur gifa{ifee@susean allodk &2, fitsheest afrip inde stavh tosbepnmived byl thie st sixig y
repl aced on the cartridge housing to close 15 the cartridge and Egsalbpits

contents f dispensingosystam e the fsample-reppigmgr RASINAD. ¢ (UWCE FhE AReATErefLat “MYHat a
e o g . . . !
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may be pre >as vi's I'n this case, the neter nust
i ncl udeiyredRscarttidgommt seahgdcabarefromatabipheric bffediser to enter the

calibration coe LS, WIS MEtel .20 FLELtRRb n BRSHShyol HuB B 0ghY

(r:nc))gﬁl g.r a [ PRleSLAd8e. P Thd WatLint§ Welpr&dent hOvREallyreaBatRe adicianila thiSRARY, the
meter must include means, as mentioned above, to allow the user to enter the calibration
code into the meter.

20 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.

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

25 complicated but can be used when the cartridge is fitted in the meter. A stationary reader
is less complicated but can only be used as the cartridge is inserted into or taken out of the
meter.

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 EPROM or EEPROM.

30 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,

different calibration factors for different sources of fluid (neonatal, arterial or venous



If the data are present as a bar code, the nmeter will include a bar code
reader. This may be a scanning reader or a stationary reader. A scanning
reader wWiwbobesywwe?e 25 conplicated but can be used when tPhg/GRIBOLI438ge i
fitted in the meter. A stationary reader is |less conplicated but can only
be used as the cartridge is inserted int6 or taken out of the neter. If

the data are present in an electronic nenory nodule, this may conprise a
read- onl Yyg8dIEoY insRaM), a® bcdkpfable pdrfdpmendceenmpy and aghothsr salevERRDIroTation,
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range and any other relevant infqrmation referably.in machi ne-readab
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cartridge is rewhtable infddREQF of BichbSst BAY RROESiED oWl Witk aDAGK fiodh thd he
menory nodul'e Tnformation such as the nunber of strips 5 used, the date

t he carériﬁ@&ig\gas first usgd, the length of time the cartridge has renai ned
open an e e, tinme and resul.t of. each tes (9 i i h
strip fromt h_eaﬁ’i?gﬁr?m?'dtﬁg FGS?F@PA’%PV?‘(; PWéerPé%C?u&se? %is%)l i €p r?é itﬁgn%;%t‘%ﬁrﬁ :
i ncl udes a,qlidenr ddank ips tn ARGBAAIYS 4d8 mOW ¥ toMe sabiplchecdigisg pesitiops i n
the cartridge and nove it "to the sanple-receiving positjon. 10 )

Advant adeous| v, Atvantageously the metrsdneludeseadiepding Rhannel whish geeives thestdp figm

strip fro the.cartrid and Ldes i . | e-receivin ition.

Pref er abl g%hetcﬁ’g“ﬁi ee%’ldr%g%*?éﬂtﬁetﬁg% r@ﬁ'éécfsgnéﬁgséé(ggfanged such ? hg? ,SI wlhgg
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ocated ongthe. r : sprin a I | ectricall
thetr%gupﬁ&gmowﬁg}é%&:tggﬁgﬁzhgcﬁrﬁ.{@m prings are also electrically

conductive a are arra el ectrical contact with el ectrodes or
a congul(cja i vehbaPreﬁeralbllye tld wirjp (s derchdlinty) theAstep riyaspringsylocated ot thepanatety be
provided with cut-outs, for.instance of triangular . sh | t {th
spri ng- bi aéé&a‘ﬁ%ﬂo_ At g‘e\/\fﬁr&g_sfair? aszt ‘geﬁtﬂga@u?g aﬁlftswe[ S&E%]ted\g{&f]%@%g{@i %131%20
in its sanplgicf®hMcheith fdctrb®R-or a conductive bar on the strip (see below).

Alternatively, the strips may be provided with cut-outs, for instance of triangular

shape, which mate with spring-biased abutments which fit into the cut-outs to hold the strip
20 in its sample-receiving 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
cartridge cap, the ejection means is operated as the cartridge cap is closed.
Preferably, the meter includes interlock means operable to prevent the test strip
25 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 puncturing operations with the same strip in position, since, in some
cases, it takes a number of puncturing operations, if necessary with adjustment of the
penetration depth, to produce a drop of sufficient volume.
30 Preferably, the interlock means operates in conjunction with the cartridge cap.
While the cartridge cap is partially detached from the cartridge housing, the interlock
means blocks the normal path for the test strip dispensing system, such as the slider, and

causes it to enter the cartridge cap rather than the regular path into the cartridge.



Advant ageously, the neter includes an ejection neans for ejecting a used
test strip fromthe neter once a test has been conpleted. Preferably,
wher e t hewoassi4sége i ncl udes a cartridge cap, the ejecti POTGENS1438
operated as the cartridge cap is closed. Preferably, the neter includes
interlock nmeans operable to prevent the test strip 25 dispensing system
noving a further test strip into the sanple-receiving position while a
first test stri pligngtively tHeninpploick insans Hidyscomprise @ shpardta frach forf emkingethas
it allows the user to, carry out a nunmber of puncturin ogerations with the
same stri p PUpciBsmemsindepe ,ﬂYiOrf%é%Hﬁ%smg:%%‘@é’,ﬁqr@ tbfeé’lﬂﬁtgd& ‘number of

puncturing oper &.] i 1 i t : agah@' _

depth, to produ?gé%;%%gﬁ%ﬁ%g%@?g?%sﬁM\%ﬁ%%@%ﬁ%ﬂ%@?@%g{ei ntegbl ock

means oper at@$vihgpositipninThis anayddniprisea refledtancd gecterapGeneyiilyl, test $tapg aetmérdge

cap is partially tached fromthe carjridge housin t interlock means

bl ocks the Of ol e i ftg?n tlpfe sprdages s‘iflrfhﬁ g‘ieglﬁ‘gnéfaﬂgélsyglﬁ‘gm%rguéh&é@g? HB

ol i der, andonsAHREWillindiCuE el dsharipal jdlgincap rather than the regul ar
ge.

path into the cartri WO 03/ 083469 (GB03/01438 7 Alternatively the
i nterl ock nmeans Rrefgrabbyydravewey the yarifiing kvats tampisss linngdectrieal sysiget udeé its

means i ndependently.of .dispensing..a strip fromthe rtrid ref |y,
the met er - PHEP GRS SHELay Fore Ger AR B Htatgef B o R bR o
recei ving pRSihie). T rfByef&itPii sRfid fRf {tApd AaRGegdPtEcarrenar piidiymetiiest
strips are nore 5 or less reflective than the surfaces of the feeding
channel 10The¢asfiigmentsa change in reflectance will indicate that a test
strip is in posigi.on. .Pref , Lh AR HERARS ' an
el ectrical syst §r%1p%tW}£f% a%s%%pa%é%% ?ch\aégrﬁ g tr ?lﬁ&?r(%d&%%%é\}g on | tngéﬁgg%féﬁa?? ive
bar arranggfclu@e sleotiddessiste0 Thes theodkeHyimg meédne mat acludEhdetrévat aogeceoh | S
useful for strips arranged to carry_ out photonetric 10 asure ts.
Strips whi dhe meter ayliigh gerfastdhe gleeifodssonethe St c ASKIE g CONE Ky Q@Vﬁi th&ady
i ncl ude el T i WriQ-1658R Lo 8 18 ksed fHecal
contacts oﬁe?éﬁ%? Fré%{g(tftgﬁ mehﬁg%ﬁ ?Itg?t% eﬁéﬁdgl}te%ﬁé{g% rlod es Sdggm%lehiéékgtéd#fiép : é the
Advant adéoustipyint@therstdpad tixbfeedingtchannek| ectri cal contacts on the neter are

preferably spring:|loaded and, are.positioned to force the strip inta the
step in the feedig‘ill‘@ngargﬁ?ﬁ? ’%%8%&%@8@?! ’ﬁ,atlstoh‘ésegg? PFUYAS %‘ﬁgé’at&?g c?rgmgly s8
used to actj¥at&erd UlThY th&ter GlayChbickiallyite i ReoWwebRier thbee, Whee th@ynlOhdThel ¥
be in a | ow power node, where'the on?’y active circuitry is that used to

control thesinguitiyf i5 thyt msechdo ontrel thee verdlying, meansre Lncentag 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
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 in the

30 cartridge is low.

Where the cartridge has on it data relating to an acceptable performance range,

preferably the circuitry is arranged so that, if a control test gives a result outside the

performance range, the meter is disabled while that cariridge is in the meter. This



indicated that a strip is present, the nmeter can then automatically sw tch
to high power 20 node where all its relevant circuits are functioning.

Pr ef er ablwp oshgs4e®ri f yi ng neans is al so arranged to start PaTIGBM01438 t he
circuitry of the meter. The timer is stopped by the ejection of a used
strip fromthe neter, preferably by closure of the cartridge cap. This
allows the circuitry to determne the length of tinme the cartridge has
been open hfrahfigncit FRSRE Hat, AThanstage aLal partidarcéartridg rhave sletariosatgddthey 25
sumthe total tinme that the cartridge has been open and to produce a
war ni ng si gaanotbeyedd- as an audible tone or a visible signal, if the total

exceeds a pre-sefs ;ngéﬁé%ﬁ% e%;efeﬁbg%ﬁigatgﬁk%rrxwﬁﬁblélﬁeﬂﬁﬁ%o&hé Qnd

counts the numbér 0o ispe cartridge. Advantageously,
the circui thecitcuittphi Greadettoispraugdetoavtieibacht tegadtidge swalramodnleasdfubl e
tone or a visible signal,_ when the nunber of strips remaini in t.he.,.30
cartridge faformyionygisheasithe npmber i REPSTemag}ing t ‘i‘}gt"aﬁ?&%ﬁf}ﬁge heélg&n()f time
accept abl e gpeLf-OligBAESHEANREN to m@%ﬁﬁ(:;@hlaﬁé. tihG r&FiGak Bin¥tibSisHaHBRNURE weful

that, if a control test gives a result outside the ~performnce range, the
neter is divambd dsatis likelyttatbe asmry Moy bisi mrinal ertvéronment for tHerstinof tigyeoslzsishso 8
PCT/ GB03/ 0143 arrangenent. ensures that, if the strips i rid .
cartridge d trapip ! U3E o mqre SpS g%?ﬁr%ét prﬁéer\%%%l.ca%@%%tﬂéag%}g%\%%’ %ﬂﬁ%rl_s
cartridge piefyababhyvé il d1desrtdddeomidi ihal £no®Rllcai@idpé. eOadelthetlder @irfriclget ry
in the neter i's arranged to wite back to the cartrldge, menory nodu| e

useful 16 ihas bearesednp, e cieranay imserhthetsdd cetridges pYsg if ErnPRl Hglaten Ahtong as
cartridge ?ﬂecll_wtg{%f 8!%?{%%%1 eoéa&eth églﬁmet Ng c%ﬁ&%e:, gu I Sab?c?t%'ﬁe?ﬂ%&x]ﬁeﬁle‘i l§€e of the

at nosphere. on s par ri'y usefu ere a user is

likely to bﬁdaamwg%rsa@mbib&an@we@,l environment for a length of tine which
woul d require the use of rrnre_strigs than are present. in a artﬁ_}igd%. .llﬂn
such cases, a ud¥prepxer, thegroyisien pegoig@itahle granery pedulgsnahies PieE pessiblfey,

full cartr 'quse 'Fog?lﬁs?all d%’gdaﬂg% ?iﬁ{e; drd 0k éﬂls@%ﬁﬁj l?@sg%'i é)‘f%?éis&fﬁmeﬁthﬁayﬁ@ it

insert the old car even If 1t is out of d ) Aslongas the neter
can read5t hgstodit aantidgdie némbryanodulelgelhei sedidattridge gbild then de oemedhiet ther

R KR T T T R e
on time ang.gdaifnPfwiSRisaRAuh&R Wnl MénifRMEWeSRRNT AlRhatieelyy hetusd cdbridgyso
the cartridge"s nenory nodul e. The used cartridge could then be returned to
t he could be returned to the manufacturer to enable a general study of use to be carried out.
These data, illustrating the effective use of strips, may provide a tool for health care
20 insurers to verify the actual usage of the strips they reimbursed.
Preferably, the meter is activated manually by use of a single movement, for
instance of a multi-functional assembly carried by the housing. The assembly may include
a lever pivoted to the housing. Preferably, however, the assembly includes a slidable knob
which slides to cock the drive train and move a strip into the sample-receiving position.
25 The movement of the assembly may also activate all the meter’s circuitry.
The 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 puncture means
30 with a new one. The meter can then be cocked by use of the assembly. This also moves a

strip 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 places the



user's health care provider who could then study the data to determ ne
whet her the user is conplying with his treatnent and nonitoring regine.

Al t er nat iwelog/osi4b®e used cartridges could be returned to tha/Grnoi®ast urer
to enabl e a general study of use to be carried out. These data,
illustrating the effective use of strips,9 may provide a tool for health
care 20 insurers to verify the actual usage of the strips they reinbursed.
Pr ef er abl y apprlogrinet gdrt bf theec tietedt authnanthel dpertioye s éheotarg i higl @ Inayvdave ahd
for instance of mul ti-functional assenbly carried by the housing. The
assenbl y n’&?tlY%%gltgﬁ@gg&rl ever pivoted to the housing. Preferably, however,

the assenbly ingt uféeﬁrs@%a VoGP b?tﬂ%”c gger"mieg o a8 $hd gré)ﬁ_lﬁ_ﬁtgont&ea @lsfﬁ&ﬁenwa' n

and nove a strip Into the sanple-recé&fving position. nmovenment of " the
assenbly nﬁz;rgaldsmp aﬁtﬂmcbtthue aieltertdaa heetaeked; pnsrtmpd rapd Thred dgaineift nesessarmpy be

fired eifher (ther . f .the | ever, .or, preferably, by actuation
of a tl’lé) F’EO RS B op S@S?iiotf’ﬂlésterttaﬂéevﬁ?@ Pof the integrated sanple

testing meter OfoﬂchsulPﬁcﬁérﬁnﬂmd'Hh‘é%&htﬁﬂlaﬁé@na@ﬁnd/@ﬁé’ﬁﬁﬁdmlee thel fiscH@Bdve8tnet he
user can replace an existing puncture neans 30 with a new one. The neter

can then bmat@rctoeﬂlebgccq@a positioin dn ashielnithey striphissplateoinriheedrog andr ity sampls-t he

sanpl e-recei vin osi.tion. Myve .Lthe | ever or receipt of a strip in
the sanpl ée(iﬁb\glg% i°f %EPf‘lS%lﬁp%Eggh @PflVat es all the meter's circuitry.

Then, the user phasehet i YOS hdE3 460 HRCHeEEN IN0IMBE adidPRiosPbf ahe spspkt
of the meter, such as the aperture or the cap, on his or her skin and

activat 48 mresertly grestired jppd im patichler axeids hase steps fvhiche manrgglexteiite and good

cause the t fficiently large drop of fluid, the meter can
be cocked, ? quétﬁla%)eg%h gcﬁﬁred again, if necessary a 5 nunber of tines,

wi t hout the need’réibrabr}s ehé metetew Sdalpte[d tonﬂusanaﬁd anelyte fal sentpléad blood or
accunul at ed araound_t.he punct e us vVes neter to e secon
posi tion i AotgrtiEpl Hyd, ‘é‘tHathf a tﬁlaﬁ‘g ﬁfof’ﬁg °5ﬁH‘CP?esle¥%{ﬁp%E1~psra§ gl ng
area takes 4R,y SHRLE n?éasﬁr@ﬁeﬁﬂs G well ’dSwn il %héjé@ Thede1BayTBE @%c@éch%ﬂﬁcal

present invention avoids nost of the steps 10 presently required and in
particullar oapba)tdmetrmmep$teps where manual dexterity and good eyesi ght are

cdvantageous Pk ARknut 1 Tl B APl ol R RARRRCRRYAEF
sanpl e for e HERHEy IreHe hivter B ArrAged eAGIn@ALt tHelel€ciotys Bucks Eifs.neasur ement s
are well known in the art. These may be el ectrochem cal
Therefore, in a preferred embodiment the present invention provides an integrated
blood glucose testing meter. The integrated meter of this aspect of the present invention

20 allows for a simple, one-step glucose monitoring process, and significantly reduces the
obstacles involved in frequent glucose monitoring. The integrated meter provides for the
automated dispensing and positioning of a test strip and puncturing of a user in a
repeatable manner. After user-initiated transfer of a blood sample to the test strip,
automated analysis of the blood sample takes place.

25 According to still another aspect of the present invention, there is provided an
integrated method of sampling and testing a blood glucose level or other analyte in a
bodily fluid. The integrated method comprises loading a test strip cartridge into an
integrated testing meter, activating an assembly on the testing meter to cock a puncture
means drive train and move a test strip into a sample-receiving position, pressing the

30 integrated testing meter on the skin of a user and pressing a trigger of the testing meter to

drive a puncture means into the skin in order to form a drop of blood or other fluid on the

skin surface. The user moves the meter such that the test strip can absorb a required



15 or photonetric strips. Advantageously, the strips are adapted to carry
out el ectrochem cal analyses and the circuitry in the neter is arranged to
cont act twe oalogxby odes in such strips. Therefore, in a preCegradoeshodi nent
the present invention provides an integrated blood glucose testing neter.
The integrated neter of this aspect of the present invention 20 allows for
a sinple, one-step glucose nonitoring process, and significantly reduces

t he obst ackfisudtrofBlyRTot bther Gidefol afllautpsted By oNthe shinpld by d@riatepehtett er
provides for the autonmated di spensing and positioning of a test strip and

punct ur i ngteSfnGME®eEr in a repeatable manner. After user-initiated transfer

of a bl 0od sanbhedgihe, LESLSHE) Rpeealf HELAL ARG, GheklE B9t o

sanpl e takes place. ing to"s er aspect’of the present

i nventi on, cdrikige fosshqddipgiadé dispensingrest@triseadmpeishgd of sanpling and testing
a bl ood glucose |evel or other analyte in a bodily fluid. The integrated
met hod conpr i sedhpesieg hgying %@@erglfc?f(%cwam&fs%t SfHS an  integrated testing

Teter, (20t Lvall BeaaanReblile R 1HB%hoheRk D FTEYEL ol SRl AaPHAGYHEE e

means drive train an ve a test strip Tnto a el ving position

pressi ng theusid;i ntegrated testing neter on the skin of a user and pressing
a trigger of the testing neter to drive a puncture nmeans into the skin in
order to formaaa‘?aiﬁroélfﬂ BROUEHFS ot her fluid on the skin surface. The user

nmoves the met erwaueh {MakirdthRskBalths liflidbse@thedpRANR #d 8 HibiRd Wi B/ Q8B469
PCT/ GB03/ 01438 10 anount of blood or other fluid for an automated anal ysis

of the Hanpidintaysecoml poritiqy tedid is dissngaged fremethe sgd @od ehgaged ovithen testradtimiy
aspect of th resent. invention, . there.i rovi ded GArtri for hel ding
and di spengREEERIgR i IRbicRnr of fletid TRl Bt e daofil I B8 T (el
cont ai ni ngdispaisesSthe tds strip frdmfl tied Hodglky attached to the housing and adapt ed
to engage a test strip fromthe using; a seal around the aperture,

: housi ng . !
wherein in a fir8es, fespesealing pictheilid Epmdhe howsang dee dispensaedof & stendeage dhan t h
t he seal ' sec ik [ d1,L S ALSEN fro e I
and engage W ag@ﬁggfggggﬁl ?;15%ﬂgn%%%s%%bbEU@ﬂmﬁﬁa%iﬁﬁggn%h?1%Q)?%%?Iid
fromthe smooadeniosi theolid.t Ollidae if nb Sfeqyuesndnt dior addeppeates id dddesttip stispehsdrp

Llr gg] eﬁl 2 ie ng géllagg% f’g ‘&gﬁ}d{ %&el%q%gg ﬁ'l%l sleg'l(l:’ng(z(fiislger}fs"inlgl-rgsga ir?g] p}rorgz%sshcoalrjlﬁ:!ena%hiewf in
a single dimension of movement.
Preferably, the lid has a sliding surface juxtaposed to an engaging surface of the
housing at an edge of the aperture.
20 Advantageously, the sliding surface has a step for engaging the test strip.
The step allows an uppermost test strip from a stack of test strips in the housing to
be obtained and forced out from the housing.
In one embodiment of the present invention, at least one part of the sliding surface
is sloped with respect to the engaging surface such that sliding of the lid from the first
25 position to the second position disengages the lid from the seal. The sliding surface acts as
a ramp against the engaging surface of the housing so that the lid is forced away from the
seal as it slides open. Biasing means on the meter in which the cartridge is disposed bias
the lid against the housing to maintain a seal between the lid and the housing in the closed
position and to keep the sliding surface forced against the engaging surface as the lid is slid
30 to its open position.
In another embodiment of the present invention, the cartridge further comprises a

datum surface attached to the housing against which the lid slides and at least part of which



housi ng and the re-sealing of the housing can be reliably achieved in a
two-stage 15 novenent of the lid. There is no requirenent for a separate
lid and swoiop/oshi4spenser. Actuation of the |id and hence tRE€ET/GB03/01438

seal i ng-di spensi ng-reseal i ng process can be achieved in a single dinmension
of novenment. Preferably, the lid has a sliding surface juxtaposed to an
engagi ng surface of the housing at an edge of the aperture. 20

Advant ageogsilyped Wih sdspélit i@ telhbagifs hagace of tiempeatreadgagThe dithm suekate siso i p.
The step allows an uppernost test strip.froma stack of test strips in the
housi ng toacﬁéséﬁmﬁ%nﬁﬁhpffllS]tﬂ%%ﬂlr@ﬁ?oﬁhS%dt he housing. In one enbodi nent
of the present i { 4o il deq
ol oped wi £ resatfibly? eréls sy RR Rt i B AR bl Ratie iy
from the fitheshousiiy pednst it stiding berfaec diut @usipld, dhe diripeligsige scahe maydbed aom
the seal. The sliding surface_acts as a ranp agai nst the engagi ng surface
of the hdudehep! seringena sanstapt-freestrigced away fromthe seal as it slides
open. Bi asing r@?%@ g i ; 1404831 I §A0 $€ dhedd Eips
the |id against t eraﬁ%ét?ﬁraqggﬁnlg?ﬁ?%ﬂ]&gs g(te]gllagebﬁel%\rfl\ge%\atnﬁgﬂﬁ d and the
housi ng i npbkiton! Ghedid hasng memsanaly boa keadppting Bl onti embadimentc theflit biasing

agai nst the engagin urface as .the Lid i | i 1o its open pqositiQn.

I n anot her I%??Bgtﬁ Wﬁ%gﬁd’f“ﬂf ﬁ’@ GFEdEn A;ltﬁ%ﬁyaght?letlﬁgblé%{?g p}e&%sgm% ;IBF aﬂexre 46
conpri ses gheflafm surface attached to the housing against which the Iid
slides and at |east part of which WO 03/083469 11 PCT/ GB03/01438 _is sl oped
with redPect toDPreferabhydhe eartdded aentains desiecanpanateriad iadge hoppiagdallim way,
surface al so. act s.ar agal nst el g f '
Preferably ,mqlﬁt&?ee gerét? I}Sitﬁg@f’gs?% ﬁgnrrté% E@S()?ﬂﬁéfh’g%}%ig g‘%‘ﬁgﬁ%@ t%?lghes?nt fdélgtthe stgtzsrt i ps
cont ai ned isfipstiha gd6d Sbittiag aSuhtmithigal Shdytbafgrmed fbe e linédn tkedeoysing, t he
strip biasing neans may be a 5 helical spring or a co st,anlt-force,é r.ing.
Preferably, thed® qng qnikedisnens;ofghedament; Hveitid, fifc gggarindes Wratilltioni
the first Lkl . [ IAS] tﬁ?s"’]’ gﬁx‘?{] a leaf-spring. In one
enbodi nment ,1£%§%¥4r?§1%g€§?théagoﬁeﬂgiig&%s n?z\%ra S?\nfgt'h the cartridge.

Al ternattbvel y, tPrefetabiy, thegientificatian snemay ibe réadxldd and writbablergleetronid emory
Preferably, the cartridge contains desiccant material in the housing. This
way, Nnoi st that enters the housi ng can be absorbed which is inportant

to maintain the #RShemory chip can be accessed by the meter in which the cartridge is placed or

any other device suitably adapted for the same purpose.
In yet another aspect of the present invention, there is provided a method of
20 dispensing test strips from the housing of a cartridge comprising the steps of:
sliding a lid from a first position, in which the lid closes an aperture in the housing
and is engaged with a seal around the aperture, to a second position, in which the lid is
disengaged from the seal and is engaged with a test strip in the housing; and
sliding the 1id from the second position to the first position such that the engaged
25 test strip is forced out of the housing by the lid.

Brief Description of the Drawings

These and other features and advantages of the present invention will be more fully

understood by reference to the following detailed description in conjunction with the

30 attached drawings in which like reference numerals refer to like elements through the
different views.

Figure 1 is a perspective view of an integrated blood and testing meter according to

the present invention with a strip in the sample-receiving position.



strips in a good condition. Such material may be fornmed into a liner in the
housi ng. I n one enbodi nent of the present invention, the cartridge includes
i denti fi caDioens34neans for hol di ng data about the test striPp3/GBIINNES
housing. 15 Preferably, the identification nmeans is a readable and
witeable electronic menory chip. The nmgpory chip can be accessed by the
nmeter in which the cartridge is placed or any other device suitably
adapted for thepsayeRYhRRERectlVR WK AR Mefer 85 PRSike 0fwith e MiRBESver in its
invention, there Ts provided a nmethod of 20 dispensing test strips from
;he housi ngpef pesitear.t ri dge conprising the steps of: sliding alid froma

I rst position, Jn i.ch the |id clos an ert i ' S
engaged with a g rggﬂﬁﬁﬁﬁﬂ%ﬁ@mgﬁg?Wu e’ 5$a(gg@%%813%%???2%#%#%Q%%?2 St he
lidis digpag dromthe seal and is engaged with a test strip in the
housing; and sliding the Ilid fromthe second position to the first position
such thal the efiged is ascheamptic yiew pf past pbihe deteden ofst feeding kbynehyithy sty
lid. BriefiEeEg%iption of the Drawi ngs These and ot her features and
advant ages P %t e present invention will be nore fully understood by

refer ﬁngedt 0 th@iginb Bg}l}ﬁs&%teléegedt b@'?;b dtsizarsijpabileforiuse tothp prestitdnvestiph. t he 30
attache raw ngs in whic I ke reference nunmerals refer, 1o || ke el enents
through the di figirefts ¢isehanaticirgpregeniatiog 02 t ?@ﬁ&%‘?%‘@m\?{i & B? l%?ﬁfpomteé

i ntegrated. Is : ' & present invention with
a stripin’ h‘g&gﬁp&g‘éﬁ%éﬁg?dﬁg&%gi%‘?’%&%%375%@%9 PCT/ GBO3/ 01438 12

Figure 20is a p&igpedtshows uicewys-stctioneofimnt arrangémeiitepdraccattridige whidhecahdeowsed

cover in its,_. open posjtion, Figure 3 is _a perspective view of the neter of
Figure 1 wi"_Ylﬂl %"@Ff"éﬁi)ﬁ‘gﬁeﬁﬁl ?ﬁqgﬁéﬁgf’e Wﬁéﬁ‘eéggﬁefl?m.emg’%i gure 4 is a
schemati c igwe Qf stBdksta Bbsd-fRtibNLE ahStheOdrrahekbRRAl HiTa 6 | witiich lta@ betuse®

in place. Figure S illustrates a test strip design suitable for use in the

present i nwatht dnontegratedymetst &1 dosorlagehwith thepresept wyemiak i on of the

el ectroni cg, whi can, be i@g rPo%a&ed in an integrated neter in accordance

with the pi§§¥k@ﬂ9ﬁ$%“§¥8ﬁ¥—§%Jﬁ?ﬁuﬁ% 7 shows a cross-section of an

arrangemgnt of ahegfrtdent @6 eifidC Provides @ itfegehted meter for sampling and 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.

20 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,

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

Figures 1 to 3 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
mechanical parts could be used in connection with photometric analyses. The sampling

30 and testing meter comprises a modular housing 11 encompassing an integrated system for
expressing and subsequently analyzing a sample. The meter 10 includes an assembly for

puncturing the skin of a user to express a drop of blood on the surface of the skin. The



with an integrated neter in accordance with the present invention. Figure 8
shows a cross-section of another arrangenent of a cartridge which can be
used wi twoan/083begrated neter in accordance with the pre®EmtGBIMEIBI ON.
Detail ed Description of the Invention 15 The present invention provides an
integrated nmeter for sanpling and anal yzing a sanple of bodily fluid, such
as blood, including a disposable test strip cartridge having a stack of

test stri p§ss§1inﬁ BRALNENSIcBE 1ThE tRY RERkre nv4BOA®EA diiBeithin a4 dsr diveing the
nonitoring of, for instance, blood glucose |evels by integrating into a

si ngl e net Enctthietosndpst pfthekkiad i n  sanpl i ng and anal yzi ng bl ood into a
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t he device Adtmmti,vely, the housing wall can have a frusto-conical or funnel shape, or any other
suitable shape, for precisely controlling the movement of the lancet.

20 The cap is precisely dimensioned such that 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, each test strip is precisely positioned at about
the same location each time one is moved from the cariridge to the sample-receiving
position.

25 The test strip cartridge 19 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 open the meter 10, as shown in Figure 3, remove the used test strip cartridge 19 and
insert a new test strip cartridge containing a fresh supply of test strips. The details of the
test strip cartridge 19 are described in depth below.

30 A strip dispensing system operates in co-operation with the test strip cartridge 19 to
dispense test strips one-by-one through the feeding channel 20 and into the sample-

receiving position to effect the sampling and analysis of a blood sample. According to the

iltustrated embodiment, when a user slides knob 21 of the meter 10 away from the cap 16,
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in further biased to move towards each other. Each arm has at its free end a triangular abutment 31.

20 The strips have in them triangular cut-outs 33. When a strip is fed into the feeding

channel, the abutments 31 on the arms 30 snap into the cut-outs 33 to hold the strip in the
sample receiving position.

Alternatively, the feeding channel may include a step located adjacent the electrical

contacts. The electrical contacts are spring biased so that, once a test strip is in the sample-

25 receiving position, the electrical contacts bear on the test strip and locate it securely in the

step.

In either manner, the strip is prevented from moving backward away from the
sample-receiving position.

The integrated sampling and testing meter 10 includes a visual LCD display 34 for

30 displaying information related to the analysis of the sample. 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,
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required size forms on the user's skin. The user then moves the meter to bring the sample—

receiving area of the strip in the sample-receiving position into contact with the drop. As

the blood contacts the sample-receiving area of the test strip, capillary force absorbs blood
20 into the strip for analysis. The user holds the meter firmly against the skin until a sufficient

amount of blood is absorbed into the test strip, generally for about 3 to 10 seconds.

According to one practice, the meter 10 produces an audible or visible signal to the user

indicating that a sufficient blood sample has been collected and that analysis has begun.

The user then removes the meter from the skin and the electrochemical analysis of the
25 sample continues until the result is displayed.

The disposable strip cartridge 19 includes a number of components designed to
facilitate automatic, one-by-one dispensing of the test strips. The test strip cartridge
includes a vial housing, a cartridge housing including a stack of test strips, a cartridge cap
and a push-up or biasing mechanism. The stack of test strips comprises about fifty test

30 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.

The push-up mechanism biases the test strip stack towards the cartridge cap such

that, when a foremost test strip is removed from the stack, the remaining test strips in the
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39.

Preferably, the cartridge includes on it a re-writable memory module such as an
EPROM or 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

25 memory module.

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 neonatal
blood or interstatial fluid), the number of strips in the cartridge and other relevant

30 information. The electronics in the meter will be set up to use any data stored in the
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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wite to tliéspersedr yOnoalid éhesfeeding rohemmeht thertest strip is positioned to receive a blood
sample for analysis. After the analysis is complete, the user replaces the cartridge cap to
20 re-seal the cartridge, for instance by operation of the ejection lever 36.

The slidable knob 21 further includes means for arming the drive train of the meter
10. According to one practice, the knob further operates to switch on the electronics of the
meter 10 to prepare the meter for analysis of a prospective blood sample. According to an
alternate embodiment, the electronics include a strip detector for detecting the presence of

25 atest strip in the feeding channel. Thus, when the strip detector detects a strip in proximity
to the puncturing site, the electronics switch on.

According to one aspect, the strip dispensing system is designed to ensure that only
one test strip is loaded at a time. The strip dispensing system includes interlock means in
co-operation with the slider. The strip dispensing system allows only one test strip to be

30 forwarded at a time. After the slidable knob is released and the slider is brought back into
its initial position, the interlock means automatically engages into a position to deflect

subsequent attempts to load an additional test strip into the feeding channel. The release of

the cartridge cap caused by operation of the knob allows the deviator to rotate once the
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a lancet holder slidably mounted in the drive tube for holding the lancet 13, a first spring
20 for urging the lancet holder forward, a second spring for retracting the lancet 13 after the
lancet punctures the skin and a depth adjuster knob 17. The lancet assembly further
includes the 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.
When the slidable knob 21 is operated, the drive tube retracts to arm the lancet
25 assembly, while simultaneously the test strip is fed through the feeding channel 20 and into
the sample-receiving position shown in Figure 1. The user presses the cap 16 against a
body part, such as a finger or arm, to allow the lancet assembly to drive the lancet tip into
the skin. The lancet assembly subsequently retracts the lancet tip from the skin.
The pressure ring, if present, squeezes the skin to maximize the quantity of blood
30 formed from a puncture. Once the drop of blood is large enough, the user moves the meter
so that the sample-receiving area of the strip contacts the blood drop which will be wicked

into the strip. The test strip automatically directs the blood sample to an analysis portion

and the analysis of the blood sample begins automatically.
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20 are available in accordance with the teachings of the present invention.

Figure 6 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

25 of the sample are provided from the test strip to a signal processing system. The signals
are transmitted via analog circuitry to a processor, which performs data analysis. The
processor provides a signal to a display driver connected to an output display. The
processor may also provide a signal to an alarm generator. The display and the alarm
generator together constitute the output portion of the device. The data analysis processor

30 also communicates with a memory module, such as an EEPROM, in which information,
including calibration information and previous test results, may be stored.

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

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

25 switch off the meter, if any single strip has remained in the sample-receiving position for
longer than a predetermined time.

Figure 7 shows a cross-section of one embodiment of the cartridge 19 for holding

and dispensing test strips 206 according to the present invention. The cartridge 19 has a

housing 200 for storing a plurality of test strips 206 stacked vertically along their planar

30 surfaces. The test strips 206 are dispensed one at a time through an aperture 208. The

cartridge 19 has a lid 202 which is biased against a surface 212 of the housing at the edge

of the aperture by biasing means 275 fixed to the meter 10. The lid is shown in a closed

position in Figure 7. A seal 204 surrounds the aperture 208 and contacts a sliding surface
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20 270 is forced out of the housing 200 by sliding it across the top of the stack of strips 206.
The sloped section 210a of the slot 211 engages with the surface 212 at the edge of the
housing 202 such that the lid 202 is lowered onto the seal 204 by the biasing action of the
biasing means 275 A slot face 210c engages with a second surface 213 of the housing to
prevent the lid 202 being slid beyond its closed and sealed position.

25 This way, the cartridge 19 of the present invention achieves the unsealing of the lid
202 from the housing 200, the disposal of a test trip and the re-sealing of the lid 202 to the
housing 200 in a two-stage movement of the lid 202.

In addition, there is an electronic memory chip 250 fixed to an external surface of
the housing 200. Data can be written to and read from the electronic chip. The chip stores

30 data about the number and type of test strips 206 in the housing 200.

A more detailed description of another embodiment of the cartridge and a feeder
mechanism for use therewith is found in our copending International Patent Application

No. PCT/GB02/01599 (Attorney’s ref: P030115WO), which claims priority from USSN



time between a strip reaching the sanpl e-receiving position and its being
ejected fromthe neter. This is a neasure of the tine the cap is open. If
t he totalwoioa®esisb®e cap is open exceeds a predeterm ned vaCwaBBloet3s

el ectronics nay be arranged to provide an audi ble or visible warning
signal. The electronics may al so be arramfed to provide such a signal, or
to 25 swtch off the nmeter, if any single strip has remained in the

sanpl e-r eceb0/230B2poflddi on 2oh Mafuhge200l haiThe porgeat erfinthae PET rappliCatpar ere/
shows a cross-section of .one enbodi pent  of the cartridge 19 for hol di ng
and di spensitagperiqd harein in thegrenbety PUTHEeeE t he present invention. The
cartridge 19 ha . ' ferast or] aral gty Lof r hRs 06
stacked verti calsrli?/e a@%%gdt‘?ﬂer% érzgrplognglr% g%ésé}gr?lgg}é@@T Eei %tgs(t: rle%ttg glgjéll%re
di spensed osignifitam itnprevententsulghthadepigort andmddBoridghef ghmoser iedele il thehblood.

lid 202 ich is biased against, a surface 212 of the housi.ng at th d
of "t he._afier [ BB BTSGINY SRS b BErodsS TF o e iRVt s ged 10
shown in a gh&fs@%om_ﬁhgl Qe iy ehliOh! Eifthér ifAp9ad th%@‘ﬂﬁe’iéﬁc@!ﬂﬁ%cﬁrg%r @mgﬂﬂg][ e

208 and contacts a slidrng surface WO 03/083469 21 PCT/ &GB03/014 210 o
the |id 20bsponiditgman ehtemateditransfer pad 20dysinef e sampleh dibsiingenion psevddes an

herrmeti cal |, seal ed fromihe enviropnent. At | east pne section, of. a

oF i ng surhiseBish Bt Fistef St st RieG iy, aicarPRtheC MRl °Ing in@empd
surface 212eging! Metef 48608padtN& gaRBAICHIE s, afdbreted iith adjusthslt t@ Hifférbnttirerd i d
202. 5 In the closed position shown in Figure 7, the base 210b of the sl ot
211 is jlOxtanddwdy peds while simylggaeoiyprevidingsfapindiasgrateiesultsd 202 i s opened,
either directly ' . 0 | t : of| V|

other  act uat or & e PibechIRECI0h Eiey GARAGH A B bR ANHYI0uEhaReTh o
over a dat ummsberofie@ys 18hallbvidpuhau®s 06th2GRin s Hehied tadadhicve pesuéfikiertt ddood
sl oped section 21 QGa of the slot 211 sli des,ove{)?éyhe surface 212 of the
housi ng 20053l Hedugag paiphd deep pugctyres ipfendivg boeuPEs- o ThE RrSPRIIYERH B
so that the riki . iqa | b Qi r e
210 of the% otl{oglrg@'gfeil%é%egve éa sI o%eg&saélg?isglh %?é%bﬁegglggt(ﬁé%i&étq}??s}géff%G
to rai sd5t hiastanck REthedviay the prassure ringabn A0 caBi providgs rmebigh YTl fipmsasnable

sliding surface 21Q. agai nst the t um surf.ac 16.. Fiqure 8 ws_ a
cr 055 Sect | E¥E: HCRlEr et Sp e T Hobma R e Hap s T fRay of e,
position. Thgkifed Sadpht 81 Adftsi NefibiRrs blithe sl f BE Gurtdd) HbteARE complerf arddne
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Strip biasi r%%ui@s%%plag’ 931{181%(:&1% tb r})%0? LRfiXatRh of an obtained sample drop. The present

20 invention decreases this inefficiency of transferring samples and provides optimal

utilization of the obtained sample by easy direction of the sample to a precise location on
the test strip. Optimal utilization of the sample drop reduces the number of attempts
needed to provide enough sample for efficient analysis, thus reducing the number of
punctures required. The superficial punctures reduce agitation of nerve endings in the skin
25 and reduce pain in sensitive body areas. The variable depth of penetration 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
30 technological improvements in strip design which allow the use of much smaller samples.
Presently available strips require only 1 to 3 pl of sample. The small volume of blood or
other bodily fluid expressed from the user is sufficient to accurately determine or monitor

the presence or absence of an analyte, such as glucose.
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20 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 there between.
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an anal ytde, sucha test gtnpcbmnmmmmg@nmwmmmmsmm@ualmwmethp cedBdge

i nvention further_ provides ea n | i cat. ed The use of
Lhe et o sty GRERy Rt i 8 B AR PR R srs 11
sanpl i ng and tesﬂieriﬂetelbbéiﬂgiarraﬂ'@dlsﬂ&l@ﬂ{a@hﬁdlseﬁid@én #IsRpRbtedlih ¥ REPOsHRS on
three devices, a puncture neans, a supply of test strlgs and a neter,

within a sithgukar okenpricndis gstivaed, Fﬂﬁﬁp‘ﬁtqﬂnetm@n§y%¥f’é’ﬁﬁ sogseé@néqﬂeaossfwh
that one- haﬁgfgitﬁgﬁﬁqg'ﬂﬂnﬁgﬁﬁ) e%letheedsélﬂg | N yi'gst @ﬁﬁﬂ 2oved WK the
Space or a surface er is not su ject n error an

i nef fi cilencyartridge tdthervamele-retéieinigposigivat i on of a di sposabl e test strip
cartridge nakes the loading of a test strip sinple, accurate and easy. In
current glucose nonitoring systens a user requires two hands to load a
strip into & gl ugRsEngRE &f: cHRNeY eiwhitM tifclhdi® BRESIcalOfor t 8ctRINGS &ifcuitry for
invention, the test strip 10 di spensing system autonatically |oads a test
stripin pomnﬁ@mgltsmneélone a bl ood sanple. The present invention also
reduces waste by efficiently utilizing avail able resources. The present
invention further protects against conprom sed test results due to

cont ami gt | ®N O Thé@ dtdPsOEIeInt 2, Gdlerdih ahe dirghitt9 A8Eud® £visual display unit from

which the user can read out the result of any particular test.

4. The meter of claim 2 or claim 3, wherein the circuitry includes means for entering
data into the meter.

25
5. The meter of any one of claims 1 to 4, which includes a pressure device arranged to

facilitate the formation of a drop of fluid around the puncture.

6. The meter of claim 5, wherein the pressure device comprises a pump adapted to
30 apply a negative pressure to a volume in the meter having an aperture for location on the

skin of the user.



In conclusion, the integrated neter of the present invention significantly
reduces 15 the obstacles associated with frequent glucose nonitoring. The
present iwWOeabsam pronotes frequent nonitoring for di aberce/dBudiovidsiual s by
providing a sinple, efficient, fast and accurate integrated neter. Since
certain changes may be made in the above Z®nstructions w thout departing
fromthe scope of the invention, it is intended that all matter contained
in the above, 20 Tesalkieptoflainr 65WheRid thet Aperiacc thipaghy whighdhawungsardmeans
interpreted as illustrative and not.jn a limting sense. It is also to be
under st ood exerdsinmadepf sipmgliRmai8lare to cover all generic and specific
features of the invention described herein, and all statenents of the scope
of the invention which, as a matter of |anguage, m ght be said to fall

t here betwegn. VIChé M&&346S1RETS CROBIHI 4B8 pr@dur€ldavivis dompfises rit prpssireding

sanpl e-testing te onprising a singl dul ar. housing carrying: a
punct ur e Srm%%l}ge t%{)eﬁchgedt a5y P’aihed'?ﬁegf %nt 8 3R Ut Sﬁﬁaﬂﬁh‘lﬁ)g‘igﬁéé’ﬁ the,
ext ended pogj rooi'ﬂcféﬂge e ?ﬁ%ﬁﬁ@cﬁ{fﬁﬁd REsHableQR thetchBE bf Bklng, cartridge

containing a urality of test strips, each strip having a sanpl e-

receiving area; a sensor for analyzing a fluid sanple received on a test
strip; and 10 a st stri.p, di spensi ng, system f.or .nmoving.test .strips

Cndi vi dual | §F £ r ofie Phstet oF Flai SoWhptsiiehg BERSTe FBg i WO r ey R R ¢
the test strip is connected to the sensor, the nmeter being arranged such
that, in use, when it is located in a first position on the skin of a user
and is akti V&t edThe metesefctaime orecltizn P.swhaseiadhe prepyuse airg éhghagedtpseaniferm tand
retracted tQ form unct u in. t er" . p and a test strip is noved
fromthe 1 ecﬁg? er°|af&’3%arte%° ﬁ‘eesggégﬁvelﬁ%e%éﬁs@i)%&posi tion. 2. The neter of
claim11, which includes electrical or electronic circuitry for <controlling

its operation. 20 3. The neter of claim2, wherein the circuifry includes a
vi sual di splhy ukhe Mgt 4y ene phelagaep teald: ¢ 18 Jhe Prrssyreding; hasra gRyt-

par ticul ar Ecﬁﬁ«t)l%reél surf ﬂgelh@feé&f the! Ll %ﬁdi@ftltafr@nsme%%‘i@é b hREnGhE G¥ithd Y

i ncl udes neans ftor entering ata into the neter.
15 ring.

=

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

which cover the puncture means in its retracted position.

20 13. The meter of any one of claims 1 to 11, which includes a cap which cover the

puncture means in its retracted position.

14.  The meter of claim 12 or claim 13, wherein the cap is detachably mounted on the
housing.
25

15.  The meter of any one of claims 1 to 14, wherein the drive train is spring driven.

16.  The meter of any one of claims 1 to 15, wherein the drive train includes an

adjustment screw which allows the user to set the extended position of the puncture means.
30

17.  The meter of claim 16, wherein the operation of the adjustment screw is arranged

such that the distance of travel of the puncture means remains constant, however much the

extended position of the puncture means is changed.



25 5. The neter of any one of clains 1 to 4, which includes a pressure
device arranged to facilitate the formation of a drop of fluid around the
punct ur e.wb.03/08s6net er of claim5, wherein the pressure deCraGBIGOM38I ses a
punp adapted to 30 apply a negative pressure to a volume in the neter

havi ng an aperture for |location on the sign of the user. W 03/083469

PCT/ GB03/ 01438 25 7. The neter of claim®6, wherein the aperture through
whi ch the puncture neans extends is nade of a non-slip material. 8. The
meter of claim5, wherein the pressure device conprises a pressure ring 5
arranged tol®e | Bhametdr of claing é2 opnlainhd 3 ws eny slaih idependentttberapip | Whegein dhaiea® at
the edges of the rin 0 increase,the amount qf fluid avail abl t . the.
centre of tW@V{aF%Gmeﬁﬂs ‘Lﬁ{eguﬂfgfl%ﬁ‘eo‘}nvfﬁﬁq”?ﬁ%, a\?\ﬁgrpel}nﬁ %gxeg?se%ugxgﬁlégsr t|hﬁgS I's
nmade of a ngnpsloxRndtelyahé Mme pldceléh eabhQuciiti@l ofthe atiae trafd. or claim 9,
wherein the pressure ring is shaped to conformto the shape of the area of
the skinto which it is applied. 11. The neter of any one of clains 8 to

10, wherein,t he essur i | i t10. |

t he pr essur]e§'gr a’gflieelﬁ]?%éf ?géﬁl‘){]ﬁ%&gﬁ@fﬂ e %001 8t’ ﬁ@g%eﬁgﬁigge%g {r{%a%%n?ge ?@%Bﬁge%%
The neter ofaridge ®O6siAs defidingt @ity cddfigub@ietdteivia packssiltes: stiipsy ai hrtpedlyt

of a cap which cover the puncture neans in its retracted position. 20 13.
The meter ofeteghgblsartadeegapangd agmeass far Mg e Skt towaids thafiagindge Gan:
the puncture means in its retracted position. 14. The neter of claim12 or
claim 13, wherein the cap is detachably nmounted on the housing. 25 15. The
met er of10an30.oneThé nedtai of claimo19,4whedear éhen cadvadgdr hase ot rits dafasredgtinigntp the
driven. 16. '{],ge nmet er of né%gne gf clajms 1 to 15, wherein the drive train
i ncl udes ancaliRERtQ8cAREs for dhe P TBR caPt the user to set the extended
position of the puncture neans. 30 17. The neter of claim 16, wherein the
operation of the adjustnent screw is arranged such that the distance of
travel of t2e pufibe meter wf ataimr 2Gravhesein dhs dataton theoweniddgaretrressat inesreliiged
position of tgﬁ)lg%mctyre means i s changed.

rea orma
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22.  The meter of claim 21, wherein the data are present in an electronic memory

module.

23.  The meter of any one of claims 20 to 23, wherein the data also include a unique
20 number identifying the specific cartridge, the number of strips originally present in the
cartridge, the expiry date for the cartridge, and/or different calibration factors for different

sources of fluid.

24.  The meter of claim 22 or claim 23 when dependent on claim 22, wherein the
25 memory module on the cartridge is rewritable and the meter is arranged to write back into

the memory module information regarding operation of the meter.

25.  The meter of any one of claims 1 to 24, wherein the meter includes a feeding
channel which receives the strip from the cartridge and guides it to the sample-receiving

30 position.

26.  The meter of any one of claims 1 to 25, which includes an ejection means for

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



WO 03/ 083469 PCT/ GB03/01438 26 18. The nmeter of claim12 or claim 13 or
any cl ai m dependent thereon, wherein the cap provides a neans for guiding
t he dri vewOroaioss46d t hat the puncture neans punctures the $KITGB0AN1438
approximately the same place on each actuation of the drive train. 5 19.
The meter of any one of clains | to 18, wdérein the test strip cartridge
conprises a cartridge housing defining a cavity configured to receive a
stack of test strips, a partially detachable cartridge cap and a nmeans for

novi ng t he ack -stri war ds .cartri .cap. . 10 20. The neter of

cl aim 19, \M?Zi ein er?é&%aéff"ﬁ‘/d’as Otﬁ 8% %CE %éigﬁpgh E’Q § Ferlqskipgans operable to
cal i brati on peodat ey tdshetrss Hispsnsink kiferh ahblind o€ furtder ¢ t bl
20, wherein the data on Fﬁé csgrtrfi{gdggﬁ%r e _pr egent inrnéﬁfﬁ@-ﬁlﬁ%g%%%@bm
format. 15 ZeCeIvipgpontin while g figt taspstripwhssilbinpositiondat a are present in an

electroniﬁ menory nodule. 23. The neter of any one of clainms 20 to 23,
wherein the data al so include a unique 20 nunber identifying the specific

cartridge, 2Be ndibetetafofsiyions oDcla@hBld ¥7, WIRSEMLIUASs 4 RRafPfdr Ved8Sng iHiEa
expiry date for. the cartridge, and/or different calibration factors %or

di f f erent §‘5¥§’r1§§§§‘ﬁfsaml’ 1gcerping pesiEomet er of claim 22 or clai m23 when
dependent on claim 22, wherein the 25 nenory nodule on the cartridge is
rewitable and the nmeter is arranged to wite back into the nmenory nodul e
i nf or mat i on29-egafltie myptepel cuinod8,ofhértia the tverifyidbmediteisiichsedlto MaMvAae Fuldy
cl ai ns IIQO 24, mheneg@?the meter includes a feeding channel which

recei ves h(gles({'ﬁp}lﬁ%lfl PR cartri dge and guides it to the sanpl e-receiving
30 position. 26. The neter of any one of clains | to 25, which includes an
ej ection nmeans for ejecting a used test strip fromthe neter once a test
has been coAdl et #ic NWBIOF] OB3ABYLALRGT! GBAY/VHid8S adivatedhranailg byofiseastya

one of clai 6] ich includes interlock nmeans operable to prevent
the test stglﬁ%l%éé(gvﬁélﬁ&t%mggé%ﬁl?ﬂ?gﬁﬁﬁméﬁlfﬁm y&@i‘f’“ &ip into the
sanpl e-

15 31.  The meter of any one of claims 1 to 30, wherein the strips are adapted to carry out

electrochemical analyses and the circuitry in the meter is arranged to contact the electrodes

in such strips.

32. Themeter of any one of claims 1 to 31, which is adapted to carry out blood glucose
20 testing.

33.  Anintegrated method of sampling and testing a blood glucose or other analyte level
in a bodily fluid comprising loading a test strip cartridge into an integrated testing meter of
any one of claims 1 to 32, activating an assembly on the testing meter to cock a puncturing
25 device and move a test strip into a sample-receiving position, pressing the integrated
testing meter on the skin of a user, activating the puncture means to form a drop of blood
or other fluid on the skin surface and moving the meter such that the test strip can absorb a
required amount of blood or other fluid for an automated analysis of the sample by the
integrated testing meter.
30
34. A cartridge for holding and dispensing test strips comprising:

a housing for containing test strips, the housing having an aperture;



receiving position while a first test strip is still in position. 5 28. The
neter of any one of clains 1 to 27, which includes a neans for verifying
that a swoi)p/o8RE6d n the sanpl e-receiving position. 29. ThecwaiBss/oof3scl ai m
28, wherein the verifying means is also used to activate fully 10 the
circuitry in the neter. 30. The neter of a8y one of clainms 1 to 29 which is
activated nmanually by use of a single novenent of nulti-functional
assenbly carri edabid slikabhyoattiched tol he3busiigeandeddepted fto @ngagene tesf sigipafrom thet o
30, wherein,the strips are adapted to carry out electrochem cal anal yses
and the cir88¥¥% in the neter is arranged to contact the el ectrodes in
such strips. 32. 3588 afRin@th®ipedfye. One of clains 1 to 31, which is adapted
to carry out bl ood gl ucose 2p0 testing. 33. An integrated method of

sanpl i ng and t eswhsteimibi divet nyisitivoghe gd chaske theaapsttytecarideisadngaged withdlas beal

fluid comprising loading.a test.strip cartrid into an integrgted testing
neter of npaﬁlid bngaesegg nipgﬁlﬁ%n e did 135}3 %ﬁ?é%{rﬁ@egﬁﬂé&g(&%ﬂ%‘?ﬁ%ﬂa} ‘ﬁgesf YEPithg
nmeter to cogie louRlaCudh ithd Méveitent 68 tTEd FRVE R dc86hd Pbditith kiR Brst position
sanpl e-recei ving position, pressing the integrated testing neter on the

skin of a udispensgtithejest sty o thahassisge neans to forma drop of blood or
other fluid on the skin surface and noving the neter such that the test
strip can absorb a required anount of blood or other fluid for an

aut omat ed aBal ysiThe ohrttifige shctping 30y whbein ihetlephad £dliliagtsurfice Rix@iposéDicddn A
cartridge for holding and dispensing test strips conprising: a housing for
cont ai ni 1Yy FREAEINESHY %e,a"taI‘?éd%Bgé‘ﬁ@P?F&VP-ng an aperture; WD 03/ 083469

PCT/ GB03/ 01438 28 a lid slidably attached to the housing and adapted to
engage a test strip fromthe housing; a seal around the aperture, wherein
in a first positiTbe cedmdde of daiosds wikeeiapbe tlidieg amdadeshasngstge trvdnighginpehe

seal 5 and,in.a second position the Iid is disengaged fromthe seal and
engaged wi t IS WRst stri p in the housing such that novenent of the lid
fromthe second position to the first position dispenses the test strip
from the housi ng.
15 37. ~“The cartridge of claim 35, wherein at least one section of the sliding surface is
sloped with respect to the engaging surface of the aperture edge such that sliding of the lid

from the first position to the second position disengages the lid from the seal.

38.  The cartridge of any one of claims 35 to 37 further comprising a datum surface
20 attached to the housing against which the lid slides and at least part of which is sloped with
respect to the engaging surface of the aperture edge.

39.  The cartridge of any one of claims 34 to 38 further comprising strip biasing means
in the housing to bias a stack of test strips contained in the housing against the sliding

25 surface.

40.  The cartridge of any one of claims 34 to 39 further comprising lid biasing means to

bias the lid against the seal in the first position.
30 41.  The cartridge of any one of claims 34 to 40 further comprising desiccant material.

42.  The cartridge of any one of claims 34 to 41, further comprising identification

means for holding data about the test strips in the housing.



35. The cartridge of claim 34, wherein the |lid has a sliding surface
juxtaposed to an 10 engagi ng surface at an edge of the aperture. 36. The
cartri dgewofo3osabm 35, wherein the sliding surface has a PCEGHGO14BR8gagi ng
the test strip. 15 37. The cartridge of claim 35, wherein at |east one
section of the sliding surface is sloped2fith respect to the engaging
surface of the aperture edge such that sliding of the lid fromthe first
position to the second position disengages the lid fromthe seal. 38. The

cartridge of,,any .gne of . cl ai 35 1.0 37 furthe rising a.datum surface
20 attached o tH eh%ﬁé?%ﬁ Y49 t ?’@Wu’t (e I“ge&%ggi?t&@sng &3 @égéiblll?)é{“

of whi ch i s vadtegiaéelettrdhic hRERREELiHO t he engagi ng surface of the aperture
edge. 39. The cartridge of any one of clains 34 to 38 further conprising
strip biasing neans in the housing to bias a stack of test strips

of any on o or 4 PR RAGiAFhe AT s AR o & SeriascctierOine B ac

the |id agaistept of:he seal in the first position. 30 41. The cartridge of any
one of claims 34 o 40 further conprising desiccant material. 42. The
cartridge of any SoHBeslidransfirshpesition in mhichihe lidshgses an Aperfude in theihousingn

nmeans for h ks ¥ 0 J i n 1.nQg. . 03/.083469
29 PCT/ @03%‘?3@8‘1&3’5& @ﬁley%%at} ???‘%‘8?‘8 béc’]f%?’nqofzg%ﬁgggﬁ%gllnf’ﬁ’em%ﬁﬁi‘% ﬁgtlf’ on
nmeans is a dieaogdged fmndthewedltaad il engefatwitbaitest seiptn yheiiugingbarid. A net hod
of dispepsing tesf . stri romthe housing of a _cartrjdge conprising the
steps of P&sl i di naﬁ%ing iﬂbépﬁ‘i %ﬂ%ngﬁl? ??“é;’flg Be%ltlf%? Enthe figstypesisinn speh thpitthe test atsipdsn
aperture inﬁﬁhgi&g@gh&gun@&%tbqh@ﬁgaged with a seal around the aperture, to
a second position, in whichthe Iid is disengaged fromthe seal and is
engaged with a test strip in the housing; and 10 sliding the lid fromthe
second position to the first position such that the test strip is forced
out of the housing by the lid. 15

15



