WO 03/ 015627 PCT/ GB02/ 03772 | N-SI TU ADAPTER FOR A TESTI NG DEVI CE FI ELD OF
THE I NVENTION 5 The present invention relates to an adapter for a testing
devi ce fowogampeeng and anal yzi ng anal ytes in bodily fl uipds/GBoR/opaERt i cul ar
a glucose neter for sanpling and analyzing glucose in blood or

interstitial fluid. W I ¢1ERucose nmonitoring is a
fact of everyday IifI ] ra ef;f_lé in f&wgﬁr@%e ggccuracy of such

nonitoring can significantly affect the health and ultimately the quality
of life of a person with diabetes. Cenerally, a diabetic patient neasures
bl ood gFBbBOFIREINYENFEINt i res a day to nmonitor and control bl ood
sugar levels. Failure 15 to test blood glucose |evels accurately and on a
regul ar basis can result in serious diabetes-related conplications,

i ncl ugli ng car gheypasentliavendbs edstes tolehdigpterdos e tesang dewico/tor damplge and

bl i ndness. A nunber of glucqse neters are curyrentl|y avail abl ich permt
an i ndi veedienalyzing @@ﬂﬁ?%@%ﬁﬁ%é‘&@% iapaicpigr ég@‘ﬁﬁﬁ %%tﬁ’hgﬁr a‘BPl?‘tﬁ d. 20 Many

of the glal‘fa(i%mﬁ% gﬁ%@&aiﬂ%?d&?b?ix?tb‘ﬁsﬁﬁﬂ?ﬂuﬂavai | abl e make use of a disposable

test strip In combination with the neter, electrochemcally
measures the amount of glucose in the blood sanple. To use these neters,

the user _ first L Ck i her body part using a separate |ancing
devi ce t&"&%@&‘g{lgﬁ) é@ﬁtgm@g?&bl ood or interstitial fluid. The
sarrp{lg is then transferred to a 25 disposable test strip having an

el ectrode system The test strip is then inserted intg the | ucose neter

to measure th&legase owaitpangis adhctiof eversday lie fonriaheti indiyiduglsilie pe i nsert ed

into the nmeter priqgr _to. obtaini . i i ence of
taking savara dhehSlmRRiie el iR ftect BiFHean PRy B €C

current | yuaudiok 8kl 6f d gt witlodiabétag Senahily ki dighetie paties nodavees bs¢our age
di sci plined and frequent testi n(F:;. 30 Wil e tQ?% fi nsggrti [ agleneral ly used
for sanplglwegsedevdeisevarnd timss ailay Fq mAniter #pd cpafraf bleay sgpar Ifeels FfiluR ¢ he
fingectip, the fj 1B d drCHedllaY bREN Sl d8t hQerifi@di N, due to a
ri ch?éupgcf E?Stcr}ﬁo%%glg%stgégb %arcghlls‘i%l}fﬂg [ ngegrti p as well. Wen the incision
from a | apsefeskdatedoosiphmtionsindtdisgcardiosasceloediscisackidnendisrasqiot deep
enough aggw:é damage and blindness. A number of glucose meters are currently available

which permit an individual to test the glucose level in a small sample of blood.

20 Many of the glucose meter designs currently available make use of a
disposable test strip, which, in combination with the meter, electrochemically
measures the amount of glucose in the blood sample. To use these meters, the user
first pricks a finger or other body part using a separate lancing device to produce a
small sample of blood or interstitial fluid. The sample is then transferred to a

25  disposable test strip having an electrode system. The test strip is then inserted into the
glucose meter to measure the glucose level of the sample. The test strip may be
inserted into the meter prior to obtaining a blood sample. The inconvenience of
taking several measurements a day as well as the pain inflicted by currently available
lancets or finger-sticking devices often discourage disciplined and frequent testing.

30

While the fingertip is generally used for sampling blood, due to the rich
capiliary 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 fingertip as well. When the incision

from a lancet is too deep, too close to a recent incision or not deep enough and



11 WO 03/015627 PCT/ GB02/03772 requires an additional incision, the pain
froma puncture is increased significantly. Pain may al so be increased if
the cuttiwg oBloasde’ penetrates slowy or is withdrawn sl owpPgT/GRoibe nor e,
the user may be forced to nmake a larger incision than is necessary to form

a sufficig re? Hititi GHal E‘lc%@& USiA RotnASRBSutd S Wck@ledbhit@adtie S5 transfer

of the sa tvveen the puncture site and the test strip. The process of
moni t or i rmlmhmpds@bunmmsdda\f ﬁiesculttmghlatCES)eB@msasllovdV opss withdragaver al
di fferent_ accessories, includin a supply of

| i . 1 .
test st s193dY-2RUtErmpife fledispipay be Eﬁg %88%5 \C(E}’rgeerﬂﬂgmﬁggﬁetlﬁr ent function.

The user gL, rgr‘éb Rne &iffididit aﬁa&ma&feowadauﬁ@ﬂallsss&@lnww&m{gihé ay down the
accessories within easy reach. First, the user charges the | ancing device

with & frtmakfeﬂmhesamﬂlhbthephélmmcmmf@mgdéhevtﬁﬁlstrtvr strips, renoves a
strip and inserts a strip into the neter. The user then re-closes the vial
and checks for the correct calibration code on the neter. Then the user

pi cks up the IaBGiA@sPEMhetorng bleicscobRvelk iduirts ddveral siepeandor ot her body
part. 15 The user then | ays down the | ancing device and squeezes or

nmassages S@Y@alfdlﬁf@félﬂt AceesSYHes) @Chhﬁi“%ﬁa]aﬂfa@% DiSoa langpiph éuPPh‘léf’[‘??er t hen
tequi r od Shipapd ABRssd et Bt RLLSHEL » AN TRI0ECIEE Berhs?, LOOT B
t he soul lhates Hatsdurfape availdblefio anpdck taad layfdrowmthmgccasenss wi-‘thineaas;t ransfer of

the sanple, the user waits for the ter tg analyze th t hen
renoves tfﬁ@hzﬁlré% FheﬁlSPrrwgeﬁéh@clégﬁmgg?"é?e g‘ Q{é%‘?: &ﬁ nﬁer'ilsﬁr Final |y,
the user AGKSofRlips fen{d%s a"é‘gg)eaﬁ’lﬁ%éeﬂ§a st ia@lthe Rlctdd, FROV&r thdpe st andard

regi me fo m)nl orin ucose requires the use of nultiple, separate
conponentrs-clobtsethpaiah and cieoky fmitlenaerecionatibratien ovdeegsthe oasterl dhien theand

o 1 or | RGecgrdse BRPBg detice Bt Ppiate Bpf ehBREnREon I hPER doct or
I eCORFENCE | é@&#ﬁ:ﬂiellxné Hevikelbizd $6udedsedrn i fikpRr RUNMEr OUS
obst gg?egﬂ%erﬁl\%lﬁséérglailsu I%Ee I NVEI\I'I'fquOSI 35 Iiﬁg%/g;%gw ofﬂgﬁle f oregoi ng

and in agigd dma@@lumetub@mnmé@eme wer thee trppséers e samiplesiord o9t stihiSf e i s
provi ded a ?Hélyada t]:ef\éralfly, ause {5 ec'lurlll%dqg %!aﬁ:s?er aosbeélﬁé %lﬂgleac{ﬁla%bfesto a1 bodi l'y

fluids c
specific location on the small test strip, a difficult task for many users. After transfer

of the sample, the user waits for the meter to analyze the sample, then removes the
20  strip from the test meter and discards the strip. Finally, the user re-packs all of the
accessories. As set forth above, the standard regime for monitoring glucose requires

the use of multiple, separate components.

The pain, inconvenience, cost, slowness, complexity and discreteness of
25  running a blood test 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.

SUMMARY OF THE INVENTION
30
In view of the foregoing and in accordance with one aspect of the present
invention, there is provided an adapter for a testing device for testing analytes in
bodily fluids comprising:

a housing;



a housing; 2 WO 03/015627 PCT/ (B02/ 03772 a |ancet assenbly conprising a
| ancet drive train for holding and driving a | ancet into the skin of a
user; a tweto3poie7 for holding a test strip; and a housi ngPcCorGBOCN®T72f OF
connecting the adapter housing to the testing device. 5 This way, a

conventional t:ggtdenSksEladly COmpALn® 8 1atick! draRdraafbr ad@Riemd\irivihgthe adapt er
to provide an integrated testing device which is nore convenient to use,

t her eby &amselintgthagkingi e userequent use of the testing device by a user. 10
The test strip.,is.s |.i to the.adapter froma container separate to the
ed roHaousfin £l fiif o

adapter. This he adapter, even when connected to

the testing dewusiag chmettot fddebiectingticadgmenyhdusing setheléstiapdeeiohodi nent  of
the present invention, the adapter further conprises: 15 a strip connector
for establishing electrical contact between a test strip in the test port

of the adapt eﬁ‘h?s’}@%ﬁ%oﬁfe@ﬁb@% t%ﬁféé fi6vice Ot ﬁﬁi%@ﬁ)ﬂ{b@%@teﬁ it t €st port

are electrical nnec testing device. rabl'y, the adapter
further a@amerits@sodds annteghite] teaingaieviva pvhicicis uthreigoravenidft tproegsure ring to
assi st extraction of, a sanﬁle of bodjly fluig.,Preferably, t he adapter
further SUHEIN FEQUIBSHEMBatregredt wefdhelsipe davesdY 2 Uskle dedi cated storage
conpartnent can store one or nore additional |ancets. 25 I n one enbodi nent
of the present invention, the adapter further conprises a cocking button
for tcking t Aheltesnstep idsuppbed todhmadaptes ffionab tontaindrecpatatptie thef ur t her

conprises. a trigge tton for actuati the .lancet drive train. 30

Pref er ab?%pt?rhﬁgﬁ%g G a4VaRtABe atcthﬁ'ﬂa?@%se‘é?nd’gmﬁoﬁ%ﬁc% tﬂ@?ﬁte%mgt on for
adj usti ngetiBe iPameduliat dndns 8gptduRf the lancet. Thus, the penetration depth
suitable for obtaining a sanple of bodily fluid froma particul ar

i ndi vidual can be optim zed. WO 03/015627 PCT/ GB02/ 03772 Preferably, the
angul ar posit '11(1) oné g:m gcﬁmgrﬁ%tft&lealgriesue% %Qﬁtio%%ﬁe%ﬁa&gg RS c%mprises:
15 a strip connector for establishing electrical contact between a test strip in the
test port of the adapter and the testing device. Thus, strips held in the test port are

electrically connected to the testing device.

Preferably, the adapter further comprises a removable lancet cap including a

20  pressure ring to assist extraction of a sample of bodily fluid.

Preferably, the adapter further comprises a dedicated storage compartment.

The dedicated storage compartment can store one or more additional lancets.

25 In one embodiment of the present invention, the adapter further comprises a

cocking button for cocking the lancet drive train.

Preferably, the adapter further comprises a trigger button for actuating the
lancet drive train.
30
Preferably, the adapter further comprises a depth adjustment button for
adjusting the penetration depth of the lancet. Thus, the penetration depth suitable for

obtaining a sample of bodily fluid from a particular individual can be optimized.

(V8]



cocked position and a final extended position of the |lancet. Preferably,
the depth adjustnent button includes a first slanted protrusion for 5
def i ni ng wbhe3powsked position and a second sl anted pr ot r usiPCh/GBV03773
parallel to the first slanted protrusion for defining the final extended

posi tion. PrefieeRblyy tﬁé“&fghla? E&sﬂ%rﬁ&ttﬁ@'déﬁﬂ?faﬁj‘d&hﬁﬁt &Rf&h%ﬁﬁesaa stop on the
| ancet drive train I ne” the cocked "position. I'n one enbodi nent of

t he pr esentkddrposiiianemd atfivel exdended positien bicthe damgpty i ses a cocking button for
cocking the lancet drive train, wherein the second slanted protrusion
contacts a fixed cocking rib on the cocking button. 15 Preferably, the

cocki ng but t orprifeedvidlere depdl fRustBéntthiGoh ARGRTes 8 First 8lahfed photrl@lTor t hat the
position of the cocking button defines the final extended position of the

| anceb. MeBhimgaht 906kt6ﬁ1 gosiben andg sgewidosdanited progisien dat isweeallehiodhe fiwst anal yt e
being tes d. In accordance with a
second agk?élgetd p&?tr'tlﬂ% Ef@gﬁ?ﬂlg ﬂﬁ‘&gﬁ? ﬁndeﬁﬁoglggﬁs provided a depth

adj ust mrent mechani smfor a | ancet device, conprising: a substrate novably

mounted in a slot of a housing of the | ancet device and 25 having an
interior surf deeferablyitheskrspylajietnparsion cemiects aslep opiheapqel devolaiphe

substrat<§ ﬁ%edtﬁglcg&ﬁg Abopnterface with a lancet drive train; and a
second projection on t fe I'Rteri or surface of the substrate substantlally

paralibel to the first projection and defining an |nterface with a cocking

button. 30 Preferably the%fg sition.of the su tra in the.slot defines a
cocked positi dRo8f embﬂélmeah € PSR IveRfion. Ahie hePPRISCE fon of the

l'ancet dr, b(\flﬁn% Bf;i‘i?&‘l fot 08@1%9 18 larReHa Eﬁ%epe%??}% sebUfsEmadl vy, the first

projection In aces wt catch on t | ancet drive train to define the
cocked pesittistom coPtastser fkddycockihg ribendhelcqukojgdutioon i nterfaces with a stop
for the lancet drive 5 train to define the stopping position.

15 Preferably, the cocking button includes a stop for the lancet drive train, such
that the position of the cocking button defines the final extended position of the

lancet.

Preferably, the testing device is a glucose meter and the analyte being tested is

20  glucose in a sample of blood.

In accordance with a second aspect of the present invention, there is provided
a depth adjustment mechanism for a lancet device, comprising:
a substrate movably mounted in a slot of a housing of the lancet device and
25  having an interior surface;
a first projection on the interior surface of the substrate and defining an
interface with a lancet drive train; and
a second projection on the interior surface of the substrate substantially
parallel to the first projection and defining an interface with a cocking button.
30
Preferably, the position of the substrate in the slot defines a cocked position of

the lancet drive train and a stopping position of the lancet drive train.



Preferably, the stop for the lancet drive train conprises a cocking button
for the lancet drive train. 10 Preferably, the nmechanism further conprises
a rimdiswovedima’the interior side, wherein the rimint@ciramses/osieh a
groove on the housing to all ow novenent of the substrate. Preferably,

there is a knphfdiabROSRNKirArdfdcEoN! BfctbesSHEl A€RcIPbn theQarebdiveatn t 0 15
all ow a user of the lancet device to nove the substrate in the slot.

Advant agéodefing the hesked pesippmvi ded a cocking button for cocking the |ancet
drive train and including a cocking rib for interfacing with the second
projection and an interior rib defining a stop for the lancet drive train.

20 Preferabl yprdfiebp, tie sacéllpgbjectbntifRrihed’adth dstby Gortthéliaficdt dfivé nt er f aci ng
with the first projection to define a cocked position of the |ancet drive

traind | traaclediefnnde siarpingpaskiond aspect of the present invention, there is
provided an 25 integrated testing device for testing analytes in bodily
fluids conprising the aforenentioned depth adjustnent nmechanism In

accor dance Wi Phefarabbuy tHelstasfoe die ladcet dréveprais esrhprisey erbeldng bitheerfer i s provi ded
an integrated testing device for testing analytes in bodily fluids

conpri si i langt drikelidiing; a | ancet assenbly conprising a |ancet drive train
for holding and driving a lancet into the skin of a user; a test port for
hol ding a test strip; 5 WO 03/015627 PCT/ GB02/ 03772 a testing device for

t estilfg anal yPesferahlypthdithgchbhisindertigppbmpdsdsa rirthdispessd @itthe piteramd  a housi ng

W Uh . § FRlevhERRORe i Peeproen SORVERt Ao RBIG IS pRgadTa

connect ok d QhsigpaNect i ng an adapter containing a lancing device to a
testing device for testing analytes in bodily fluids conprising: a housing
surface adapted to be renovably nounted on the testing device; and a

projection on P}e eragﬂlgﬁ{eggissa%gg%lesposed on an external surface of the substrate to

15  allow a user of the lancet device to move the substrate in the slot.

Advantageously, there is provided a cocking button for cocking the lancet
drive train and including a cocking rib for interfacing with the second projection and
an interior rib defining a stop for the lancet drive train.

20
Preferably, there is a catch on the lancet drive train for interfacing with the

first projection to define a cocked position of the lancet drive train.

In accordance with a third aspect of the present invention, there is provided an
25  integrated testing device for testing analytes in bodily fluids comprising the

aforementioned depth adjustment mechanism.

In accordance with a fourth aspect of the present invention, there is provided
an integrated testing device for testing analytes in bodily fluids comprising:
30 a housing;
a lancet assembly comprising a lancet drive train for holding and driving a
lancet into the skin of a user;

a test port for holding a test strip;



10 wherein the projection is configured for connection with a housing
feature on the testing device, such that the connector connects the
adapt er twotob@1i6esti ng device. Preferably, the housing s®crame2iosr7a
battery door and the housing feature is an opening on the testing device.

15 I n accor dapegstinigtdavide Sdrtedling apgigtes fif bddlie flpideapplied toviBatekiasip;t here is
provided a nethod of providing an integrated testing device, conprising:
providing a tésding device for testing analytes in bodily fluids; providing

o adapUer oo TG b Ty RS RNDL i bt por For 20

hol ding a tesf connec I shtng el ectrical contact
between a test strip in the test port of the adapter and the testing

devi ce, and a_housi ng connector for onnecti.ngeé];t.he tgdapter hoasi ng to the
testihg devi c& agaopdance withiafgftisaspect § HswasseRtgnyeniigny thewehgroyKlss @e usi ng t he

housi ng %?:E}[%E&E W co%ﬁeé@lggggea%@a}ggﬁgﬂéﬁ% Paggi%lﬁ_@\tzibe %Q%@ﬁn%’éevﬁcié%lpr esent

i nvention ere’is pro ing and testing a sanple of
bodi | y f kestidg exaiyes i brglilyfhuids aebimpgismgt est i ng device for testing anal ytes in

bodi Iy fluids; i di dapt i ni hqusing, A | t bl
el uti ng . PARESbE SeleSHar o orRol g el eu ey Ryl (rTp

di sposed in tla?,r i8&ttonR AN the hdushld duRfac30 connector for establishing
el ectrical con agt between a test strip in the test port of the adapter and

t he 1@st iwhgreitethiepeojeetimh ia comfimiretyfor oormectianr witlop heesingfeptungon the adapt er
housing to.the testi device: attachi th ter. tp the.testing device
usi ng théeSHB%g?Vﬂﬁe’ shilhatiby SorpepiohRonis® flﬁtagaﬁtg’[a‘%&ﬁ?jtee&ﬁ%%?&éce\‘m 03/ 015627
PCT/ GB02/ 03772 cocking the | ancet assenbly; and actuating the |ancet
assenbly to drive the lancet into the skin_ a predeterm ned depth to
produce a bl oBteferahin e hapeing syrfacgas 2 Rajtersdeqr gnd HsdisingHeatyrgapt® and

produces a_sign i.ngdj ive of an analyte |l evel and wherein the strip
connect oPpgu%%?rng?ftt?%g’%%{”;érgansm ts the signal indicative of the analyte

| evelisto the testing device. 1In an illustrative enbodi nent, the present

i nvention provides clip-on. adapter . device for a standard cose neter
to convert th& pReCEIaNEGYVEh 3 5ixth pNGFLAfdhe syt BvERiqn, there s pro‘g(lle%a

method of providing an integrated testing device, comprising:
providing a testing device for testing analytes in bodily fluids;
providing an adapter containing a housing, a lancet assembly, a test port for
20  holding a test strip, a strip connector for establishing electrical contact between a test
strip in the test port of the adapter and the testing device, and a housing connector for
connecting the adapter housing to the testing device; and

attaching said adapter to said testing device using the housing connector.

25 In accordance with a seventh aspect of the present invention, there is provided
a method of sampling and testing a sample of bodily fluid comprising:
providing a testing device for testing analytes in bodily fluids;
providing an adapter containing a housing, a lancet assembly including a
lancet, a test port for holding a test strip, a test strip disposed in the test port, a strip
30  connector for establishing electrical contact between a test sirip in the test port of the
adapter and the testing device, and a housing connector for connecting the adapter
housing to the testing device;
attaching the adapter to the testing device using the housing connector to form

an integrated device;



testing device. The adapter conprises a |lancing device, a test strip port
for holding a 10 test strip in close proximty to a puncture site, a strip
connect orwbas/opteevi di ng an el ectrical connection between Prh#/GBRO3®TRri p and
the electronics in the glucose neter and a connector for connecting the
adapter to theoghtiugdsclangt egsemblyeamtlapt er further includes an adapter cap,
including a pressure ring for facilitati n%nt he expression of blood froma

puncture si jte.ac'-“\’ﬁ%n%ﬁ’&d?@tet PeRemRlyde davecibe janpg e ditatkis ApredeterBERd ng 15 t he
| anct N9 AeMhIe pratneR bibaRABHR! WHBERAR! RO <IAS abeBrX il Rpnet rati on depth

of the cet and a trigger for actuating ancet . cording to the

i |1 ust r apradecenbsignatendicativeef de ptdiyte davel ld wihectia thesstnip caimptioses an
arc-shaped substrate and twa ribs.di.sposed on the jnterior of the 20

subst T at é?towc?li}bgmﬁg’flfsﬁlée Tgal é‘%dé‘fafli"gﬁistg?)%‘??ﬁ%ﬁevg @ tgﬁéasg?%)ﬁ‘iﬁl‘?’?g posi tion
of the lancet. A first rib interfaces with a stop on the |ancet barrel to
define the starting position of the |ancet when the | ancet is cocked. The
second rib infeafk ageganm@d@om thg presdnt mventidreprovicdks aglippoh tadaptéro def i ne

th it f top |.ocated th ki ng butt ding to th
ext ended UBBE? {or g aHRRd NGOk Bieser torpoval Biem g AT Hiserie SREpansS .
rot at abl yesiigl 8686k OThé BeapbdtapipiisaUiahdith Svede, & Rat stdp bﬂﬁtfoﬂ{oléif]%adept h

e

control nechani smprotrudes fromthe housing. A user rotates t dept h
cont 19| iRst$ED B plosERIOHIMIEN 4 pHgHEusiienabtrinepsnestor forpravidpigen t o vary t he

t o _ _ o vary the
Phe | ancstouisgtepigbel¥efin ey Bl Bl ERBEDEHIR o7 L™ " ©

testing byd &oemueetor fig cdnnetiap dey adlapletioanegliessemdtert Thrmdapefiraéed bl ood
sanpl i ng. and testiqrg)? devi.ce. _The user can attach the adapter to the

gl ucose stusies apadapter grpriclhding 3 puessds rigg fgdaciiiating the expressign 8anpl e and
testing S-S t . ] i.p-on adapter
with a s%gﬁggﬁa@p gPucosggﬁ%t Eﬁe gc?a?%gh%?leas%? ﬁ%%%églgﬂ ISP{ aﬁ)g gérléngg bl ood
sanpl® 7 thala3dgder 627 a REHTh CBARMIABL@nisth fammaayisg thel pengirationalepih of theest Strip

and the peed t tthen transfer 5}{12{ test strip to a separate glucose neter.
The adaptafeteg i’ﬂ%%ﬁrlf?fea‘)g@ﬁﬁg ¥ Etessories involved in glucose

nonitoring into a single, easy-to-use and conveni ent device. The adapter
can also be detached fromthe glucose neter and used separately, if so
desired. 5 BRAEPrdESERIRTIENratre Prbodimam, HiEslepth control mechanism

comprises an arc-shaped substrate and two ribs disposed on the interior of the

20  substrate. The ribs define the starting position and the stopping position of the lancet.
A first rib interfaces with a stop on the lancet barrel to define the starting position of
the lancet when the lancet is cocked. The second rib interfaces with a cocking rib on
the cocking button to define the position of a stop located on the cocking button
corresponding to the extended position of the lancet. The depth control mechanism is

25  rotatably mounted on the adapter housing such that a knob of the depth control
mechanism protrudes from the housing. A user rotates the depth control mechanism
about the longitudinal axis of the adapter to vary the position of the two rib interfaces,

and thus vary the penetration depth of the lancet.

30 The adapter of the present invention achieves in situ testing by converting a
standard glucose meter into an integrated blood sampling and testing device. The user
can attach the adapter to the glucose meter to integrate the process of obtaining a
blood sample and testing the components of the blood sample. The use of the clip-on

adapter with a standard glucose meter eliminates the need to transfer a blood sample



These and other features and advantages of the present invention wll be
nore fully understood by reference to the follow ng detail ed description
in conjurwDioania®th 10 the attached drawi ngs i n which |ikeTrGHoengIee

nunerals refer to like elenents through the different views. A specific

enbodi mefterh § sRAPIALSES tb Aeskt Biyip\Wad 19 nedd BRLE Ay RO stulipito 4 ef erence to
t he acconpanying drawings, in which: 15 Figure 1 is a general view of the

adapt er otparhie glidogemeter.i Ve adebisticombinesthe separate sagessotioningelvedited to a
St anar d EOR TR i BHEE, G B Bt ol BBl ARLRE: e 91 oo

nmeter as vie e a&apt er and

gl ucose mRjose REFRIDE¥make FiubotetetdQnlusdd @paately, ifl doubiral es the adapt er
wherein a half of the housing and the cap are renoved to expose the

interPor of the adapter; Figure 5 is an expl oded view of the |ancing
rrechanisrﬂ‘g'ﬁll; Sq-ﬁyi}ﬁﬁ BW 1§R'& ates the lancet barrel of the
adapt er; igzzres a z(a)rll\ld b |FI us Irvg |v§e the details of the depth

adj ustment button; Figure 8 illustrates the |ancing mechanismin a cocked

position the cocking button renpved for clarity; Figures 9a and 9b
i I lustrate t helhges aid ehgreatyes antbadviagiagenidhe Hﬁsmh@vseermwl,abe BPure 10

P11 ustr atlﬁ?l?y m&r%&?ﬂﬂe@&eﬂd@@? maqoﬁ@&@g%aﬂwkrésk idh iﬁ%ﬁjuﬂgtim?’@iﬂ?r ocess;

Figure 1 s a general partial view of "the adapter, | ustrating the
conné@t orthd atacheddmneirgs mywhivh l&kd apiemnce sumerglsuefeste liketebememdntir@igho
03/ 015627 P&t[eg%%?ﬂ 0%772 Figures 12a, 12b, 12c and 12d illustrate the
strip com& Ef&%on feature for extending electrical contact froma
test strip in the adapter to the glucose neter electronics. 5 DETAI LED
DESCRI PTI ON CF THE | LLUSTRATI VE EMBODI MENT The present invention is
descri bed bel dwspesifitémbodimoerdis naw described Wewaepbeampinenly shdwethskilled in
the art \f\'(ia e%engg & iagéo(ranptalrl]}?i%lg @a%iﬁ)és? %nexgﬁichn vention may be
15
Figure 1 is a general view of the adapter of the illustrative embodiment of the
invention attached to a standard glucose meter;
Figure 2 is a side view of the adapter and glucose meter assembly of Figure 1;
Figure 3 is a general view of the adapter and glucose meter assembly of Figure
20 1;
Figure 4 illustrates the adapter wherein a half of the housing and the cap are
removed to expose the interior of the adapter;
Figure 5 is an exploded view of the lancing mechanism in the device;
Figure 6 illustrates the lancet barrel of the adapter;
25 Figures 7a and 7b illustrative the details of the depth adjustment button;
Figure 8 illustrates the lancing mechanism in a cocked position the cocking
button removed for clarity;
Figures 9a and 9b illustrate the details of the cocking button of the adapter;
Figure 10 illustrates the assembled lancing mechanism during a cocking
30  process;
Figure 11 is a general partial view of the adapter, illustrating the connector for

connecting the adapter to a glucose meter; and



i npl enented in a nunber of different applications and enbodi nents and is
not 10 specifically limted in its application to the particul ar enbodi nent
depi ct ed werogiom627 The present invention is discussed bel owrCirrGRooM8ELRt | ON

wi th sanpling blood for analysis by a glucose neter, although those of

ordi nary ski | | Figiitds 12eci@gni 2zemti had ilbishete thé stiip somhct keehdipg fadawe égs coul d be
used for sanpling and testing other fluids. 15 There is now descri bed an
illust rath\’}*’éldé}go%mtﬁéﬂtco’étﬁa @ EG5t AP At tsadpnter to dhe glieospimet®nt i nvent i on.

The adapgg&n%ﬁkgpr use with a glucose neter to provide an integrated
device for obtaining and anal yzing a sanple of bodily fluid, such as bl ood.
The adapter facilitates the nonitoring of blood glucose | evels by providing

2anpl g BRTALHEEE DS bR A e Erd e Ve BB MIRE <1 ol £ e
process enploying a single device. Figure 1 illustrates a clip-on adapter

device 10 of the illustrative enbodiment of the present invention. The
adapt er devi cellk(presenhinyemttonds descabet walaareaipeto@s dlustretier 11 to convert

t he gl ucos ter, i-nto an. i.ntegrated, devic or sanpling and 25 testing a
bl ood sar?ﬁl?ebé’g?%' ;Elgf) %?Hegé{}i%%eargmﬂl W@F’i?dagg[hé{%@{é?éﬂﬁl ventign may Qen g
nmechani s AinplhentdiPit) nunbte bE@ieenRad AR ns 208 eRYBGkihisAdd idotski n of a user
to exBress a drop of blood, a cocking button 13 for cocking the |ancing

nmechdhfi swpembicalydapited indts apslicasian totheperticulr ewboditjensdapinged hareipenet r at i on
dept h of . cocking. button 13.is,slidably nounted
i npt he hgfjhg S’ﬁ%ﬁgﬁﬁbg}@%rlgggémf %dﬁﬁ;eﬁ%%?%goqnggtbqntv&l %aﬁp?rlélgz’tloqdlr{gf heyhousi ng.

Accor di ngnbigsik g a dlhcest rterdthendiothosest ardidatysskill wilBlet@gtis thivote&cki ng
button towards the distal end of the housing to cock the |ancing

mechani sAYPEFRé teSEPE Hevggsrstidensiused for sampbng and-tgstmeamhey finisisnt ed i n t he
housi ng and protrudes through a second |ongitudinal slot in the housing.
The user rotates the depth adjustnment button 18 about its axis to vary the
peneflfat i on ddfiete ishowhiesirdred ah illidtmeye EmbiMBAIGTAA 2dapRERCERANLA3772 t he

user coc t he | anci chani sm and sel.ects a penetration_depth, the user
depr essegﬁedprte?fi“&jgrefl{@l gﬁﬁ%ﬂptﬁ@&%& 1581V, %glﬂlﬁ‘és}%lnéﬁ%ré? PrOVads ftqge cocked
posi ti oninberal@uiiiee fmﬁﬁlg rg%ci Zréaﬁ?il}ﬁ@%.%nﬁl@ ®f BOARL M, ch & §1B6q 9! ucose

S

meter 11 to forman_ integrated. ing and testing device. According to
t he il | udheadenter eehitatestbamoniterengoidesd glgcessderstttyrpravidingpimeas t he

enchost ndoansERnRe s { e AR SER LTl Flied ool Bhie wafelfing "o 07

20  blood. The integration results in a simplified process employing a single device.

Figure 1 illustrates a clip-on adapter device 10 of the illustrative embodiment
of the present invention. The adapter device 10 is attached to a standard glucose
meter 11 to convert the glucose meter into an integrated device for sampling and

25  testing a blood sample. The adapter device 10 includes a housing 12, a lancing
mechanism (not shown), including a lancet for puncturing the skin of a user to express
a drop of blood, a cocking button 13 for cocking the lancing mechanism and a depth
adjustment button 18 for adjusting the penetration depth of the lancet. As shown, the
cocking button 13 is slidably mounted in the housing and protrudes through

30  longitudinal slot in the housing. According to the illustrative embodiment, a user
retracts the cocking button towards the distal end of the housing to cock the lancing
mechanism. The depth adjustment button 18 is rotatably mounted in the housing and
protrudes through a second longitudinal slot in the housing. The user rotates the depth

adjustment button 18 about its axis to vary the penetration depth of the lancet. After



provi ding a connection to the adapter 10. A renovable lancet cap 14 is
attached to the proximal end of the housing and 10 includes an aperture 19
to al |l ow wedgags2pf the | ancet through the cap and into tireT/GHORI3TE t he
user. According to the illustrative enbodi nent, the cap is substantially
clear or thogid/d6eksahs WnsinghdcBhdiym eh@sdleddi périratién @dptiQ\hetusdser to view a
sanpl e being expressed fromthe puncture site when the |ancet punctures

t he ski n dsbrasees ajsiggerimputiop 2 ta wlgase thedencehirpmdhe eacked pofglians Adi sposed

about the aperture 19..-,Th [ [ t our ed
surface i uglpéé:?)mtqec? Oﬁrlgﬁgﬁ%%ﬁséﬁgaé\a (taerrc%rﬂq é%ié’?‘iog?glefeﬁgwtée;%&lgagsi on of bl ood
by pressiin@gtdi&l selieg aaatetihfaevidd. Mcchbrdingr@atle ihetrathle aptedintas, thaccess to
the interior of the cap 14. According to the illustrative enbqodi nent, a
storage deWpEESCABRRCIQIFITeRIAGRRAC eragingl botters doos efithe slupeseimgtenandhagt t he cap

14, whic iNgs, test
strips ante Al W Rn S5hkangs Bufers pRbFer AAREA fre sMSESHERL IOTD. coure ring
16 at t achmdvidimgtdendedionl to tlermdlapter the cap body. As di scussed, the pressure
ring 16 is nounted around and encloses the aperture 19 through which the

| ancet passes. The pressure ring 16 has a multi-contoured surface oriented
general |y abouf ;afo@piSlaflées Chie4 islkaiRck 6 R rSxiftal SRl SMhé Roustio dnge | ancet .
The nulti-contoured surface i's designed to exert Eressure on the dernal

ti ssud t dntladed dnt apesuexidrtestipwpasfagaof thalahcstthysiugh Hfetcap ahdingo tig t he der nal

tissue. According tq an alternate enbodi nent ressure i 16

conpri sesk ‘bf;tig‘f’ ugefr. %Fgrgg}%tg 0 ‘lt’lllﬁgtraélivf Sal%rgﬂl&ie&%’gﬁ%‘g dhe S;aB{l%}gg onmodat e

t he shar g oY tachidet BRubdtataRy tichr pdigseRedloReiusef ReviBwasathpR BYifgs t hus
forma recess for accommodating the 30 finger of the user. This applies the

correct aaxprassedofronp tkespinciure sitavhanihe dancetamcigygsitbe siip af be ubgrodde A t est

strip 20 is,pQSii} i : . oF ) and
ext ends tcﬁlpo1 ﬁgl?llél{]?lecegQ1 pgérS ﬁeﬁgngigéé&\%?ésgd %‘ﬁoél?Fhaen eﬁﬁrt&} Eé tTI}Jlre %ge%%lﬁg P@E’I{‘n and a
drop Bf 1Eha¥@ BBIi0bheRIFe P 2B IrA& 1@ Promdtecahhinarers favilitateehes ki n sur f ace,

the position of the test port |ocates the test strip jn close proximty to
recei ve t9¥grassign@ef Elé’ﬁﬁlbéf.PreFﬁ’é‘gél&Fa‘getV&e OPEH'@lﬁéﬁmi Achifgrssdoos 18 BIVMESi on (not

shown) t o, tOe if BRlin gaﬁ opﬁ]ﬁkaﬁalp&e&%&ng}g& 5 ithistratid GhbSahends the

el ectrical contacts fromthe test port e glucose neter to the contacts
on the t esdrage compartment (not shown) is provided within the interior of the cap 14, which

allows a user to store spare lancets, pressure rings, test strips and the like.

20
The cap 14 for the adapter includes a pressure ring 16 attached to the distal

end of the cap body. As discussed, the pressure ring 16 is mounted around and
encloses the aperture 19 through which the lancet passes. The pressure ring 16 has a
multi-contoured surface oriented generally about an axis distinct from the axis of

25  motion of the lancet. The multi-contoured surface is designed to exert pressure on the
dermal tissue to facilitate expression of a fluid sample after lancing the dermal tissue.
According to an alternate embodiment, the pressure ring 16 comprises a pair of
pressure wings sized and dimensioned to accommodate the sharp curve of the
fingertip therebetween. The pressure wings thus form a recess for accommodating the

30 finger of the user. This applies the correct amount of pressure to allow for the

expression of blood.

A test strip 20 is positioned in an aperture 19 or a test port (not shown) and

extends through the aperture 19. When the lancet punctures the skin and a drop of

10



5 strip 20. In this manner, in situ testing of the blood sanple is enabl ed.
The individual features and conponents of the adapter device 10 wll be
descri bedwpr3notee? detail  bel ow. The adapter device 10 of PChaBokos®erati ve
enbodi ment is configured to clip onto 10 a standard gl ucose neter, such as
a One Towmtboddboirhe oneliesykid supact,ithepaition of ke 163t Port iedaeds the weo shiybmt t, t he

G uconeter Elite neter from Bayer, the Advantage neter. from Roche, and

ot her corfiRse Eraimyty 49 sgoeiysithe piped ﬁ?é@l?mTlt?raél?Pt%g‘r‘ﬁﬁ‘LﬂélFWGes ¥onnector 17,

whi ch en : ' : 1zed for any

sui  abl o Prieh Jfo PRSI E i By AL froiFR, DECRUSLEMEED .

i |1 ustr atebstricabt@dgants Gomahe tdiepatiafithegluckee noter 16 tteaonectsan thotesthe gl ucose

nmeter 11 and including an. alternative access rt 21. As_jl]ystrated, the
21 tor Rat i HboBIBISyBRIED 6 5 SR A TIFd HETAE Heamlaborhatdhidial

al t er nat i 4g 3¢ 6/ SompHichis2k (REABRP IARANNAINRdNGeAh nid btpipuch that
contacts on the alternative test strip 20 connect to the electrical
contacts betomm t he test strip port. The alternative access port 21 does not
have a surrounding pressure ring 16 or |ancet adjacent the alternative
access port 21. This ., a test strip can be placed jn the glternative
access port 2 'he afiﬁléte’\'s,\%"l"f:eolfo %f%fs@em@iwe B’é‘bﬁ‘ﬁf‘@%’& C\‘RP{-IW% iq ‘ﬁ’(ﬂ’é)é’é%dent

| anci;gg t | od o amRbieulANdethgoR I9fdcAAMRIGran be
appl ilgd %gsyﬂgrdtéggt&ggtmr%ggﬁ‘%bgagg ysi s by tt heet25 %I ucosg et e(gl 11. Figure 3

i s a genenatér froreibbbtts he GlneomptertEide weter femcBaysr.itbs Advariegeadeipt er 10

connected. to_the glucose neter.11. |. iqure 3. .th king button 13 is
shown i nq:ffm F@Eﬁ?eag{“ga%ﬁ{)%qup X&V?lgaé’g"oﬁ‘&‘ioﬁaq%ﬂ%ﬁ£ﬁecelﬁ°d“u%% a cocking
process. fhgecHRAtNwhittienst1Beit aRadHhBI8 clif of Feitite] May be bliomizs fdra@hpt ed to
select a m nimum puncture 30 depth. As discussed, the puncture depth is
det er m nedit@ye pardcylesglueass naftertampleped bl the@etist nent button, and the
punc@gre depth is adjusted by rotating the button between a variety of
posi tions. According to the illustrative enbodi ment, the depth adjustnent
button is rot agde Rallisnatds afsidesiiele oOfhe aligptérategice Udicoahecsddab thico sel ect a
m ni mum depth and _the_ right side of the |ongitudi Qal sl ot to select a

maxi mum [Pt meteh Al gadinsludmganatepatipapes syt wRsryedBe skilled in

the art bl GFRRBIARANAL phARIATRYR ARIHTOBPTS. haMEGalife ftlss! | M ted 0

port 21 accepts an alternative test strip such that contacts on the alternative test strip

20  connect to the electrical contacts from the test strip port. The alternative access port
21 does not have a surrounding pressure ring 16 or lancet adjacent the alternative
access port 21. This way, a test strip can be placed in the alternative access port 21,
the skin of a user can be pricked with an independent lancing device to obtain a blood
sample, and the blood sample can be applied to the test strip for analysis by the

25  glucose meter 11.

Figure 3 is a general view of the integrated device comprising the adapter 10

connected to the glucose meter 11. In Figure 3, the cocking button 13 is shown in a
retracted position, corresponding to the end of a cocking process. The depth
adjustment button 18 shown in Figure 3 is rotated to select a minimum puncture

30  depth. As discussed, the puncture depth is determined by the position of the depth
adjustment button, and the puncture depth is adjusted by rotating the button between a
variety of positions. According to the illustrative embodiment, the depth adjustment
button is rotated to the left side of the longitudinal slot to select a minimum depth and

the right side of the longitudinal slot to select a maximum penetration depth. One

11



illustrative enbodi nent. For exanple, the depth adjustnent button 18 may be
configured such that rotation to the right will decrease the penetration
dept h. AvDesnaisevel y, the depth adjustnment button nmay bePcaordBogs®wd such
that a linear 5 novenent in a predeterm ned direction alters the

penet r at iskilledaptie af wilheecbgmzeethat the-depih edjdstimehtusitnztiesot heiteti@pgher 10
wherein g _hal f, of the housing 12 and the c 14 are renoved to expose the
interior 1gpstragige S’a'é?ﬁ ’é‘?en_i'oi.: Orﬂlfémpﬁt g‘F'dSI?thé%%ﬁtﬁ’énQ&‘%’Pelrg ma¥hses t he | ancing
mechani soaRewn@d s thit fotdbioR %o 1R il wﬁfdé’&é%%t‘hb?@ﬁetr%ﬁ@ﬁ agﬁthbars 26 and 10 a
printed CII’C%It board 27 for connecting the test strip t the gl ucose

met er . Thidterhanelyn ghendapiamdjssimest beittod ataly pe wonfiguedt svich Hiat atlinearhousi ng of t he
adapter 10 and  includes a dijsposable | ancet 28 and l.ancet drive train
or st v et IR EpSEme B o0 algr HeRe e atAn drpi of 00 (iiothe | ancer
drive train conprises a |lancet barrel 29 having a barrel collar 36 and a

barrel base 33, a first spring 30, a second sFring 31 and a spring 15
retai ner 32. Thgukedriestraps theadaptes 49 ableseimphalf eldthe housieg p2 and thakaend 29a of

the |l ancet, barrel .29, The .l ancet rel is.gonnected ta the cocking button
(ot shovid TRk se 25 expee e REhe g e Banld 160 TBF HhiorisS e eS8 o
towar ds tHagsditkd Rhciapeheoharlifie 20 0a@betripR0, la seff Ftelbical EthaAmestchkaarel to a
cocked position. In addition, Figure 4 illustrates the inplenmentation of

st or 4ge @anjded icitdorc 3 ier eommerbrsiha épsbtrip fethg glseegmetsrf Bhe 20 storing a
spare | a s : r : ' ..khe first
spring 38&?%%%??%}%2ggﬁrs Eﬁg%b&@lo?ﬁ{s???{%@g{ églfz)lri)llgng %ﬁh%?%t%g%taﬁé | ancet. The
first sprndgde3Q digpokahis acdi@Bwadmn ladvet dravertedin fooldriaing3he Bindettifte agdr i ng

retainer 32 _and is conpressed when the | ancing pechanismis retracted to
t he cock®yt %@Ftﬂiﬂé‘r?.fa ngAgilGS%ﬂcﬁ TS trale CopIises ¢ Jane aé‘i%%%lﬁ%%&? t he

anount OfbaﬁemﬁﬁﬁéQfmwa&érsag‘eijastaﬁﬁt@ﬁﬂi%g%@qsl A shhfs %f”ﬁﬁ@ésﬁ ul Ty

cocked depends on the position of the de _ sel ection button, ich wll
be dé§cr irgtether 32. dEheliahcdb @B anvelebrbly movnted pr tha gra@dmhlznd 29aof dtedenasty f or ce

that is proportignal to the.anmount onpr.essi on. en the Lancet barrel
o7t ol caBarehash el ke 1R of oo HE RSP Rp AN aRe bR BRI con 1 he
30 rest oni) neich LERHRERAEITh Skl Kflon 2bwads fe RistdehebiiRadapat Wilf hr ough
the aperture 19 of the adapter. The second spring 31 conprises a

rel at i velrstragetie lanset bagred e osked posiden. be pddiben, Xigura f élusgratesiths of t he
ki b - Th K
cprt ng 3 HpleRlntfioh oFGMRe binblaESs Tl loEmdarhehadbiiiotir | T ook

t he p@ncetorinfasparelimcasz8a andlaspaesrahienaepkisage bingtlén, t he weak 12

The first spring 30 comprises a relatively strong spring for driving the lancet.

The first spring 30 is housed between the barrel collar 36 and the spring retainer 32
and is compressed when the lancing mechanism is retracted to the cocked position.

25  According to the illustrative embodiment, the amount of compression in the first
spring 30 when the lancet is fully cocked depends on the position of the depth
selection button, which will be described in detail below. The first spring 30 has a
restoring force that is proportional to the amount of compression. When the lancet
barrel is released from the cocked position by depressing the trigger button, the

30 restoring force propels the lancet along a predetermined path through the aperture 19
of the adapter. The second spring 31 comprises a relatively weak spring and is
housed between an interior rib of the cocking button (not shown in Figure 4) and the
barrel base 33. The weak spring 31 is also compressed as the cocking button is

retracted to cock the lancet. When the user releases the cocking button, the weak

12



WO 03/ 015627 PCT/ GB02/ 03772 spring biases the cocking button back to a
rest position, while the lancet barrel remains in a | ocked cocked position.
Fi gure 5 we tan1ss2pl oded vi ew of the | ancing nmechani sm 25, PCrlGBR03t7ang t he
5 different conponents and the relative positions of the respective
conponentspring\bidsee the donkihglbuﬂtmmiclago ardt plajiidn, wdiletdt i@kt baeet i ons. The
trigger button 23, &@% d ust nent button 18 and the cocking button 13
are arraﬁﬁ%’&“’rsépé‘tio {8cks (PHSIHP?rer and the | ancet barrel 29 and cooperate
to armthe | ancing nmechanism fire the |lancing nechanismand control the
penetration depth of the |ancet. As discussed, the cocking 10 button 13
operates to reFigaots isha eb(plndﬁlvib‘arorfdie 12&ciig mevtmnisesds, fibstbiigntheo a cocked

it | l.ock th ked t b b
221 ot ISR CoaPPR B e AL Fos i GE flredy (e REmonBE boRbed. The
posi ti on ipfhd RAcHERhA deﬁﬁh&ﬁ%&tﬂﬁﬁi ﬁlkabkg&@nl"ih@tﬁ@%%ﬁﬂoﬂ% hfgnStarting

position (i.e. the cocKed position) h |ancet 28 before the lancet is
rel eased aéllwtrpemtém’f@tlé§ anththegriling Peitont 13 aygerranged rdlati’3okach etheases t he

barr el 29 f.r osition . when.a.user depresse e.trigger

bt ton. OB ered e R R o AR B LR Pl BB Bre e i e 1 ¢ ne
barr el b&ﬁ&haﬁﬁnﬁeﬁiﬂ@n&ﬁl thep&ifeiration ddptHidr BE 1dnbe. QRWidcnskelUhE @Bekiddi ch st ops
t he Iancet travel. The first spring 30 then retracts the lancet fromthe

ski n.10Théulgnis w@e% tp (RiRet the lancetypagel 2% ﬁi@mdq st PpgiHen tonpeskedt s
| h 0, depth
Dar Lot obiioh e aarels WACELP RO, ORKIAN BULLOR, 43 A15edl dePLN

bel ow.  fonghe éntériod didesdfitied deptit dr@udtman:teiuttbﬁrl B eTh@Posirior bfthedgnher 10

according to the |Ilh1 trative rrbod| ment.. The proximal end 29a of the
| ancet b&frstmen bugae %d?telan%s th, giaging nogition (1.9 ghe cprkedyagsitian) obthenc| udes a

f1 exi bl e 2dn 3¢ baBek e Fbahs ka0 2 erdtt L B FhOwiQler bEIROIAM || Y

| ocki ng 29 i n a cocke Ition. According t ustrative
enbodb memeleagel dledaacrth%ﬁfomrtheccﬁcémésowwmwhen a bsot Hemssehthedapgdr adj ust nent

'n he cOuREn bBeneTibie e BBrel RucD 8 PSR G Rl BB BFISE (he

posi ti on 3gfabhiken iAREEHD Maﬂﬁt}ﬁ@omﬁﬁﬁ‘ Bt SHWHSCHIRS rtna' nacktavihergngul ar
position of the depth 30 adjustnent button 18. The tri gger button 23

cooper at éigstipring 3 teagetpasts the fanget fegm theeskint. | Bhe workingrand Funationality edise t he
o 1 25 4558, B05LI Ao YRR ke 8 RIS b 0
L Lg? ﬁbl e daptin a'd}hstmerft Ibeuon 1 handethy tm@eeasmgzat Wil eedestritad ifdefilbBRw.i b of the
Figure 6 illustrates the lancet barrel 29 of the adapter 10 according to the
illustrative embodiment. The proximal end 29a of the lancet barrel is configured to
hold a lancet 28. The barrel 29 includes a flexible arm 34 and a catch 35 on the
25  flexible arm for temporarily locking the barrel 29 in a cocked position. According to
the illustrative embodiment, the catch 35 interfaces with a rib 41 on the depth
adjustment button, shown in Figure 7 and described in detail below, to lock the barrel
in the cocked position. According to the illustrative embodiment, the position of the
cocked lancing mechanism is determined by the angular position of the depth
30  adjustment button 18. The trigger button 23 cooperates with an end portion 37 of the
flexible arm 34 to release the barrel 29 from the cocked position. When a user
depressed the trigger button 23, the trigger presses the end portion 37, which forces
the flexible arm 34 to flex, thereby releasing the catch 35 from the rib of the depth

adjustment button 18.

13



adj ustnent button 18. 13 WO 03/015627 PCT/ GB02/03772 Figures 7a and 7b
illustrate the depth adjustnent button 18 according to the illustrative
enbodi mrerwoO 0¥heseeept h adj ust ment button 18 all ows a user POTEHRO577A
preferred penetration depth and custom ze the adapter to different people
and different 5 body parts. The depth adjustnent button 18 conprises an
ar c-shaped substrate that is rotatably nounted in the housing 12 of the

adapt er and exXtigHas/a UgratemR§i iagRIstmenf gyttq 3560 PeE 12, as

p Ng! T2 g (it s A buttqnn] & ageongingsto e

illust . j i - . j terli id f th
topth aagyalhE batbBhett SrnddeSAAREndl BRAGPTS A iuscltl 1LY 81 A8 OF the

adj ust nemptefbu¢d penetiatior déptieandosngioinigs thalad@ptérso diffdréie pasidpted differdnd sel ect
the 10 desired penetration depth. Arim44 on the depth adjustnment button

18 codpelafvRartsy tipe depgh wngrﬁbm@n h® GITAgses 80 pEccshepedgubstrate it snal

nmovenent LAk : I bt t he depth

adj ust mﬁ?g%hpﬁggﬁl% H@epﬁ%ﬁﬁf% %@Ht}jé‘gj{ﬂﬁeﬁg? e?tﬁlgdél tglﬁé‘?ﬁglr%ié? Hgﬁlglsm To

i ncr ease stohen theheusiag il 2rasdiystdated an Hpmresrlol.afdmob KO dibppded onahig ust ment but t on
t he user 15

inafirst diregtiqp. To.decrease the penetrati on depth,
ot at es FHENBEHEROL e SEP RSB BRI SRey b b B 4 BeE TRt §epr ovi de
the vari %%tﬁ a@iﬁﬁhﬁeﬁt%&bﬁ ;@odou@thliellqtirh%ituginlal dds andle ﬁda%?é%%% Edibetfige ar e

di sposed on an interior side o e depth adjustneént button 18. According
to the idediredtpentirationalepihdiAam44 erhihe depid adustunat hettcr 8 eoperated t o al | ow

sel ection.of variabl 0 penety ation ths, to | d th transition
ot ween diprieRveBule AulE Gkt ef ok nalsher| b fertf a0 b dpice

under neabhitéh eThe il gl poitibi of e @dpth adjussidie Bhttdaitd dsfermlifes tHh@ephth rst rib 41
cooperates with the catch 35 on the flexible armof the |ancet barrel to

define aotBEedarrippEeehanimyf Te Herosmibe peneirtige depthirstseptotates thaderthown, the
longi t uma@ﬁktn?e?}%&@ﬁ(?ﬂin ! 3 WS BHTPRY dQredsD &l Sﬂeﬁ%atfohtae b uggntrol led by
the rotation o e :

utton around I1ts axi e second rib 42 is
par all§ el rétatet the deptisddjnstinestrbdttomiread eupesite dirdchioa cocking rib 46 on the
cocking button 13, to be described in detail below, to define the final

penetration depth of the |ancet. The cocking rib 46 on the cocking button

13 abuts the §@GRBHAAE HR vAAabie defth fBRukneifLoib 4208k bis@dn@fibt428rg0Cki ng
button 13. The ‘cocking button in turn defines a stop for the | ancet

mechani sudisposedrosan 18@riovsitle of the degpthladjustement buiterolB. degsotding tothe | ancet 28.
E:-(I)_E:]Ei ﬁgsl})lﬁﬁsﬁgw?g Wﬁ %%%g@% P‘ﬁ é@g%”m %%g?g%rebs%&tgf toda‘i'lfoiwns%rc'ec‘ttict]rga o \pa%jaf)feon of the
20  penetration depths, to provide smooth transition between different positions, and to
accommodate the limited space underneath the surface of the depth adjustment button
18. The first rib 41 cooperates with the catch 35 on the flexible arm of the lancet
barrel to define a cocked position of the lancet, as described above. As shown, the
longitudinal position of any segment of the first rib 41 is controlled by the rotation of
25  the button around its axis. The second rib 42 is parallel to the first rib and interfaces
with a cocking rib 46 on the cocking button 13, to be described in detail below, to
define the final penetration depth of the lancet. The cocking rib 46 on the cocking
button 13 abuts the second rib 42 to define the rest position of the cocking button 13.
The cocking button in turn defines a stop for the lancet mechanism, thereby
30  controlling the penetration depth of the lancet 28. (The position of the depth
adjustment button defines the position of the cocking button, which defines the stop
position of the lancet). The rotation of the depth adjustment button 18 brings different
portions of the ribs 41, 42 into the path of the catch of the lancet barrel 29 and the

cocking rib of the cocking button 13, respectively. When rotated to the left, the rib
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position of the lancet). The rotation of the depth adjustnment button 18
brings different portions of the ribs 41, 42 into the path of the catch of
t he | ancewomanrsk7 29 and the cocking rib of the cocking POTiGBV203772
respectively. Wen rotated to the left, the rib 14 WD 03/ 015627

PCT/ GBO2/i3@¥fAdes (i Bt kefsae®ss did.stop ﬁirigq;oslhaﬁst ofite BACetpiropRIved bpelsi ti ons of the
| ancet) are noved back towards the_ distal end of the adapter, decreasing

the ampuriewerdsthe Aistal spdef thp péaptasolesreaing heramouap et the éancmﬂtmféﬁsat ed to
the ri ghtfé rrﬁhl?eh dré“ﬁfh ﬁl?o‘%éte&%" ehgﬁt‘“ﬁ{eqlﬁn te2 g?@attﬁﬁwﬁgw' mal end of

t he adapt i NCreasi ng npunt that t ncet 5 protrudes from

t he aper ttuwards:%hapmxlimsledné@ft}mmdqxtan, #idrebly linassasmgitbe ambuntskdt eled laacetdi scret e

dept h position when rotating the de th adj usngﬁnt butt on 8 about its axis.
g

The afm 4Botredgsdram theansrtatee éﬁpé}é? gcklopa G PB?Prtt‘bS‘? #dfcate to the
user that 1?cre f)fh%sﬂfolnmﬁlgotgﬁﬁg dﬁ’ig?g;i}ﬁ SRR b&ﬁﬁ"l &Sl i@sdi)éﬁt ment

feature provi es a ‘sinpli rat'e neans ensuring that a
desired pEretrimatd Yelickepinto ¢ash distietevdegth fOseiohdo sridldalteetd thewgeh¢hagnt wil |

1 ot r &R P gL BoBh S ety il ot Blevales asiPiient may
be utilizgd scb@aftbhesis for REMalY Bt LdbsBEPhheiMorAddpBie abhiendl. thad the

present invention is not linmted to the illustrative enbodinent. 15 Figure
8 il ll0st rskﬂh:sl in e dramaell regogmizhithat thendepih admmabtgm ig pefriimited toHfbwn,  t he

dept h adj nt button.18 s_the ked

posi 11 on Husgv eoP B Rig adhd frk bR B w R ChET e SaRpBE B act oo
using theg %91%&! dﬁ@enehuﬁémdbptﬁfwaqaiceﬁnafthafthé Ibiesdnafmexhno?&ﬁs inst Kditghto behi nd
the first rib 41 of the depth adjustnent button to tenporarily |ock the

barrel irthe Hustadkeempedtimenton. As shown, 20 the position of the depth

adj ustnent button 18 defines the starting position of the |ancet, and
rotation of the depth adjustment button varies the starting position of the
| ancets. | n Fi geigered illubteatekethe tanaﬁ'gmmetcl’rmMmbmabmkedl&osiﬁom oAatledvii,0 t he | eft

to nove the startin SitiQ C owards he di.s of .t he adapter
and t her ébgd ?HtB&éE@t“gen%H%‘?nc \éﬁ?hoggsn‘g@ BTG EpTAm 1 eoqoglg qrrasiiion; e tlrol gger
23 is depA?ﬁ%?%g%%ﬁn@%n‘sﬂ? ll’iclltﬁffﬁ%)!hg bgée@rgﬂs'%‘[ré’d%ii HsPA RS %o@lﬂ‘?g | ancet

barrel cat ehind the fir Figures 9a and 9b illustrate
t he cocklhmohumboatCESS@If theHBmel 2%§wamhtbehlnémfr@hﬂl Oﬁ@edﬁlstbussed t he

CoCK1 1, D LR R B RSB 0R )00 €7 10
20 the position of the depth adJustment button 18 defines the starting posmon of the
lancet, and rotation of the depth adjustment button varies the starting position of the
lancet. In Figure 8, the depth adjustment button 18 is rotated to the left to move the
starting position back towards the distal end of the adapter and thereby produce a
shorter penetration depth. As discussed, the trigger 23 is depressed to flex the flexible
25  arm 34 and release the lancet barrel catch from behind the first rib 41.

Figures 9a and 9b illustrate the cocking button 13 of the illustrative
embodiment. As discussed, the cocking button 13 is slidably mounted in the housing
12 of the adapter 10 of the illustrative embodiment and extends through a longitudinal
30 slot in the housing. The cocking button 13 of the illustrative embodiment comprises a
substrate 13a, a cocking knob 45 and a cocking rib 46 disposed on the exterior surface
of the substrate 13a and an interior rib 47 disposed on the interior surface of the
substrate 13a. The cocking button 13 is connected to the lancing mechanism 25 and

adapted to slide in the longitudinal slot.
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30 slot in the housing. The cocking button 13 of the illustrative

enbodi nent conprises a substrate 13a, a cocking knob 45 and a cocking rib
46 di sposwo oom136ke exterior surface of the substrate 13aPamdBIR/o03TReri or
rib 47 disposed on the interior surface of the substrate 13a. The cocking
button 13 is connect ed to the lancing nechanism 25 and adapted to slide in
t he | ongi tud| gdﬂ’;’l 15 WO 03/ 0156€#RP.CT/ GB02/.03772 _Fiqure 10
illustrates t eigptesihe pssemited IRERIng mrechasmdnalydingsheerckingg but t on,
the trig aSER [ Ki ng
process. %&IISHE%E%§%§%FE§% ng %ﬁ%‘?@%}ﬁﬁgﬁbﬁ%%tdgﬁg e cr&%klhgg ?%g knob 45
and sl i deko ¢dek the tackignyedhenisio e Usdr gmsmrths;cctcﬂrmgdmbdﬁ aeddhd)a‘s thdhe adapt er

and 1 0 cc8eenk PP d7 @ 3% BEd bl et oy B atleiona 6000 BF. suring.

the cockiggkil %ﬁéﬁ,lﬁab@ts%n%masags&hmmmﬁ@m%@%%ﬁ%w&ﬁn the
interior rib 47 and the barrel base 33. The strong spring 30 becones

conpr ess dhe erckingbutione Ibmngethe mklngrpr%saﬁus W‘Wéi sppng Aybeamadsner 32. The

first 10 rib of es t he cat 35 of the
| ancet baPF‘é’Fesiif{ F&“%%E’ hc? ﬁtﬁ}ég ?ﬁbﬁﬁﬁﬁ ‘?30 ﬂ}?és @BEEW%% ition,

such t hatbetdifteStdrBM@ssep befgen HRFABEcAIRNDS @@s&e spithg rERendpBak THEHAY 31 of

t he | anci ng nmechani sm bi ases the cocki nge button back towards the proxinal

end df tﬁé’%fdbf)@@?th adivsiopent hattonolSiGantyresithe aach 3hok the lasgetehargl 2% ter f ace of
the cockiyagy Bfind shedhilsh hif SEEANModdd. QLhHE AOLEApQL 15 the depth

adj ust nent utton he |nter ace vveeh e coc 1 ng°r and the
cocki ng bemtias cd@pastédis Thewesksdpripng$il toif drelaxicmg\mecimnismﬁaiw&m@n 13. The

interior rih 47 of. the cocking butt udes an opening sized and
di mensi orf8EK1RS bHﬁt?%Wctlﬂ@”aWdé ro’BH}af@?d ‘2{9&‘ a?qudEmE ﬁm?gﬁnm P49 r et ai ni ng
the barr %(k} tReSRerddr sulfdSe bhe 'E:bék'ing' ettt 43 a%ﬁtrs\fﬁesse@%c?n@ Bg BhefifferibP&r | ancet.

When the drive train drives the [fancet 28 through the aperture 19 in the
adaptlér dlpdepth adjhetmem butiaor1 8 iThe Amteaasistweendhbe cm:kn@r[hé@mdethm ned travel

depth. As ti t d thus th
benet i at tBRKSGERRR bt Stine® fikseuposfion b sBtihs St Doalia BiarEbe ¢ ne
cocki ng w7k é’dckiﬂgﬁﬁlttbh@lclﬁi%ﬁfﬁxﬁlﬁpé}h@sh@ﬂ dnidlihénsidneli 6 afi@P i adj ust ment

button 18, which is in turn defined by the axial position of the depth

adj ust meAanceiharesh 29 80 sl treugh ahds mjalﬁ@éﬁhmbmﬁl desetIe Thelintstioratih ¢
embodi ment. .4 el &gb B8 thE End%S WABn the drive train drives the lancet 28 through the

20  aperture 19 in the adapter cap 14, the interior rib 47 stops lancet at a predetermined

travel depth. As discussed, the position of the interior rib 47, and thus the penetration
depth of the lancet, is defined by the position where the cocking rib 46 strikes the
second slanted rib 42 of the depth adjustment button 18, which is in turn defined by
the axial position of the depth adjustment button 18.
25
The lancing mechanism of the illustrative embodiment, including the system
and method for adjusting the penetration depth, may be used alone, and is not limited
to use in an adapter for a glucose meter, as illustrated. According to an alternate
embodiment of the invention, the illustrated lancing mechanism may be utilized in a
30 stand-alone lancet device that is not adapted to attach to a glucose meter, which

incorporates the depth adjustment capabilities described herein.

Figure 11 is a general partial view of the adapter 10 of the present invention

connected to a glucose meter 11. Figure 11 illustrates the attachment of the adapter
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and nethod for adjusting the penetration depth, may be used alone, and is
not limted to use in an adapter for a glucose neter, as illustrated.
Accor di ngwoesanseat t ernate enbodi nent of the invention, tReTiIGBa®s717at ed

| anci ng nmechani smnmay be utilized in a 30 stand-alone | ancet device that is
not adapt Eytorthe glucpshimeter asig a bowsengeeneestonitii sphciaily designed as Bsegrite dept h

adj ust nmen biLities.described herein. Figure 11 is a general partial

vi ew of t gﬁgﬁ)a%l;[ %#Jl&fowg?ﬁ}eﬁgetﬁrr g’é"&?@%‘ﬂ\?éﬁ ‘%Bﬁrat’é’S ﬁ@ﬁ@’@?ﬁnfa &hey gl ucose

met er 11. hdus@igldnhdctdt 1 Litdoati@fed 0eefhdcAsH BBRa0atih 6 VO

03/ 015627 PCglj'i/gGBOZI 03772 10 1%13et heelgl ucose %e?era u@ﬁiﬁgggpﬁggnsﬁt%rg connect or

17 speci alrehasiiggragester | hreglivaiasdhe bastemtidqor end devertbe hattdriet it et er .

Accordj n el t di nent,. the .housing c ector 17 is
conf i ;Hur 85515?’85 i}letp eaécl%t%%%glet)eﬁngﬁgg&%‘gﬂ'ewe E‘Z%Pgoqon???gorn]&?ig@er The housi ng
connect orindlfidésspbirasivas 1 Tdwndadb hivh 8eonanded &/fbsretieadiplet €6 t&He( N0t 5
shown) in the glucose ther in the sane wa housi ng connector 17

t

. The
further $hcasadsderprly $°&Wsthf?ﬁapé?¥dolilﬂﬁpg@ﬂ$ﬂ@ﬁ5%ﬂs &0k Enfrpegivinglthteo secur e

t he , ada 1ot h et e sho t he.. adapter 10 includes
slots 503% 8%—%%8}50?73? eg%i g#ﬁgagﬁém%er%r{ ‘I?V?Jﬂsfe?gn%mie %t:a“i'fﬂl.tggﬁ &5 %fed in the
art will meleembhi attachingttheadapsmidevitd B) tweagiscdso metdrehBasalie@t t achi ng t he

adapter device 10 to a glucose neter may be utilized. 10 The adapter
further includes a strip contact extension for facilitating in situ

el ect ochem cafncmabie K inkfiRce a0 Soe BMASEh GG AERLag] T P

inserted into a tes [)o_rt to the at cose neter. rip contact
ext ensi oreldcirachaneichlsanalylsissif thet seuhplerby abanedtingithe fstgpiriemsda, intb2xest12¢ and

12d. The stri 51 estahl | trical 15 contact bet th
or 1 gi nai. PE<b ERPRER Phecks bl d e SPBe oA cip e et pisbeR he

adapt er . dth iflFeaired T2, 129NDaehd bar STRE st?i? cbhfectdr’s Rs@BRdRE bREyEaNt act
el ectrodes formed on the test strip 20. The electrical contacts are

conndet edorBetbebeen g osgialiiest popwd e gducashimsitercod thectess stripe2(inithé nal

contacts I . A substrate onprising two
parts 525165;%%' ?Q%V%%Céﬂéaslggﬁ? (% b%%??ﬁ%’ﬁgé ?t%lg cgp%ecc? icggﬁaC%ecgr(?H%)sact bars 26
and pri ntfehedi ancihie tesbstaip 202 The Eleetrishl doptaeBraRE érdkctad td SpaRBASELEd to the

adapt er uclazhhaﬁ. flhe gri ted. circuit board will contact the original
cont act s P8frd4{eVigh g S FetETeIiAh entadie(ngbishsmay of theglyepshagter.oAt he gl ucose

et er . THey kit aiabrisihO RhApArS 9% hS29LNGRSRIRIGHHIE MVEGLLP © ectroni cs
| ocated within the gl ucose neter
20  contact bars 26 and printed circuit board 27. The strip connector 51 is connected to
the adapter such that the printed circuit board will contact the original contacts of the
glucose meter when the adapter is attached to the glucose meter. The original
contacts of the glucose meter connect to electronics located within the glucose meter
housing. The test strip generates electrochemical signals that are passed by the strip
25  connector to the glucose meter electronics. As known in the art, the electronics in the
glucose meter process the signal and calculate the glucose level or other
electrochemically detectable analyte of the blood or other interstitial fluid that is
sampled by the testing device. The electronics transmit instructions for an appropriate
display or output regarding the analysis.
30
The test strip 20 essentially comprises an electrochemical cell, including one
or more working electrodes, which convert a chemical change produced by a reaction
of glucose or other analyte in the blood sample to a current. The test strip 20 further

includes a reference electrode as a standard to measure the potential of the working
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housi ng. The test strip generates el ectrochenm cal signals that are passed
by the strip 25 connector to the glucose neter electronics. As known in the
art, the wbaswrmaics in the glucose nmeter process the sigoalGread3wal cul at e
the glucose | evel or other electrochemcally detectable analyte of the

bl ood or addetes. nkexds cohneat the leleciodel &t the Sontaeirbatsedb dfythd fdp comideivg devi ce.
The electroni¢cs transmt instructions for an appraqpriate display or output

r egar di ng} Wo1hfafapdishes elgstrigabeantact with theplesgropics ehtheluspse maisti $bg an

el ectroc ' j j ' . Whi ch
conver t A ora BSF seerhed MR ANy O RS O o e R e
anal yt e ithe bloed ahd ddngaitpthes signabtodbe electtonichlod tHeadsvicetfor gro2&sihgr t her

i ncl udes r ef e{%lilce el ect.rode as g@ftandard to neasure the potential of

the wor kiHgsa ilkest Buihs fEWY reseepiepisf #5758y oblesl SR desiensi@Bd ds connect t he
el ect r odegntiSurbion <AL MitabRAL ScARdAEe Wit i tremi@rb@%&%ﬁﬁﬂmmoﬁh

establishes electrical contact with the el ectronics of e glucose neter.
The test strip thus generates a signal indicative of the | evel of glucose

or other anal yte ...n, the blood a ransmits this signal .to the electronics
of the devi cey#h(?rlhfﬁ%at@é’g SF%B&H?HQ%f&é%lngE?tfqneaﬁh’leﬁest lﬂggfﬁ??suﬂﬁ P*aglé’é’ﬂgni ze
that a vaghglebaséd beptoxihity B HRGEHRSuADIWHeR Hd 18MRDS BRlSc@ESHR\SRIn, abl e in
accordance with the teachings of the Er esent invention. The illusStrative

enbodiOnertdret of bleod fratanghe sldnswfss. [The kst wirip 89 i3 mgveskinty dossod sanpl e

based on k.10 t et 28 nctures the
o O] gREAET b nd Pl REGha W W BbCh BEpGARSE ut? PREGVEL TP 106 | ¢
moved i nttie wdsitEmingo Otk mast strip adjabent fhgriaioat enswrd ticht balyenslir@hirhétofb! ood

contacts the strip, I\/baéeomer,g)r%he posi tioni n%hof the test strip adjacent
the | anc&loodEaFRRITEdAACOHIYE Wiap Preyalt inveatien: thafegfsiinisscpatied fem
Accordin -1 i i e £ rd Do om or
posi ti ong(rjijgselflg&%d\%ﬁtﬁ g@%@@gg%ﬁ%@;lén Lfegﬁrc%?a%% %&%l?@l?vh%l ial%tﬂgé'%e V\BaIél{i] about
0. 4 ri anbout3 . Abwytand pRefamablydretveenabeutdh] ynnbatdvdent Ao, @née the and. about

0.9 mMm ce the, drop .grows.tqQ a . certai.n sjze, the dr tquches the

ent rance(ggﬁp grﬂgsé%ﬁp?xfg%ﬁ)?lz&ﬁgﬁﬁ@p t%‘f?ﬁi‘es €h§ € {Sﬂ?&q’ég?ﬁﬁapﬁﬁ%%@vﬂtaadt he strip
for anal ysichsequeaitly efwiSito Me%i?ifér 48kl a0 tess 3B Wickd theeidod from the
puncture wound, allow ng | ow volune bl ood sanples for analysis. The test

strip is spopletdisadairom hapwrieeceung, dlawieg omcydmne plagdsenples e sanpl e 20
;9 f ?Cid:];]![a aﬁ%&r e f%gt sttﬁ}? istp%iftioﬁécf {opauto%atﬁgﬁgf ¥rid gfﬁci-légﬁy %ﬁé& I’tlllebs(f‘é(rjnp ¢! angement
20  to a defined area of the test strip for analysis. The described arrangement efficiently

conveys a sample from the skin to a precise position on the test strip with little to no
losses. Furthermore, the established electrical connection between the test strip 20
and the glucose meter electronics, provided by the strip connector 51 of the adapter
10, allows analysis of the sample to occur without necessitating transfer of the sample

25  or the test strip.

To measure blood glucose levels, a user first attaches the adapter 10 to the
glucose meter 11 to provide an integrated sampling and testing device. The user
inserts at test strip 20 into the test port, such that the test strip is in close proximity to

30  the puncture site. The user cocks the lancing drive train by pulling back the cocking
button 13, and subsequently releases the cocking button, which automatically returns
to a rest position. The user selects a suitable penetration depth by rotating the depth
adjustment button 18, the angular position of which defines the starting and stopping

position of the lancet 28. The user then presses the adapter against a body part, such
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conveys a sanple fromthe skin to a precise position on the test strip with
little to no |osses. Furthernore, the established electrical connection
bet ween tWwe mesi62Btrip 20 and the gl ucose neter el ectroniPCT/GRIROYI7Tded by
the strip connector 51 of the adapter 10, allows analysis of the sanple to
occur wi tésaufingeeceasdithathawkin ofthe fier caftadththe pasypire tip256. Dhe tifee test strip.

To measure bl ood. gl ucose | evels, user first attaches the adapter 10 to
the gl uc‘g?éesﬁ%gtt@g 1H48eF Juilery @éeg?ﬁeiﬂf‘ﬁ }é’(jff a?éf@ai%ﬁ?bbqrﬁé 2gdermeddyyi ng devi ce.

The user i ﬂﬁ?ﬁféc% Bwt&Sthe %}s&iriIB34(%)%fhﬁgd%a{ﬁb%'dsﬁﬁ&nt@g{&nr@ ygpbhat the test

stripisinclose proximty to t he puncture si e user cocks the
| anci ng dfli¢xitde trmi 34 dithebdrtdl.nGotreqhentlcthe osskiring folow tini the skrdng gthg 30

subsequently rel eases. the cockin ut ton, ich automatical]ly returns to a
rest ggsi ‘irf%/’ﬁ }hellﬁ8°§ilg saeﬁ’rgge?@'“gn‘%ﬁ?g’b‘fl‘\é’v}g%g}ﬂﬁlaf SR PERHTHY By heot at i ng
the dept hesiagig!se.MERs bR bagk IBabulsBe HRGHr /b 4QTid &Ekﬁag b\{yﬁblg 3 gpfines the
starting and stopping position of the |ancet 28. The uSer then presses the

adapt er agjeri fstlancchaidhe predetersinedideptls N log¢d 2BeDPYROMEBILY0STAE as a

finger, such t kin.qgf. the us contacts.t ressure tip 16. The
user deprtﬁg Qaélggtaftﬁ%&l?ﬁel %{é%?ry 1‘%8’5’53@%&{%09 el eadd bf’ﬁliy ﬁB@kongthe B 1 ancet

barrel 2%tfacdredcdvrdinghie ohdipratficcs thahvesion] the pfdsast tip 116 id theGliapthe depth
adj ust ment button 18 and the fl exi ble arm 34 OP t he barrel. Consequently,

the ridst oiepdd sapeezes the skivdo spaxgpige Hierquantity@f bpod fprmes from ajpanetare.t i p 28 a

predet er m ‘ﬂﬁcl?f j ' ' I LOXIi 13 . t strip
20. The t%ér]@glb as%ogg{ dé%st![ﬂge b? edﬁor?tagtrsfaoc?ﬁlﬁ?ag e%ﬁ g#trh%é ﬁ{éoq%%g@{ lr?fjg%%t ton 13
to stop tehetriped®;ethidt aishebspheblodd sampie shdidipdcts thd bol aneple tassenbl y

i mredi ately retracts _ the | ancet  f rof(%m the skin, yielding a draop of blood or

ot her bocTRYySIFIPRTPTh T A gRISPOrtiaR o dhedtest AITuIeries gk 1dicabivs ek of the
i nvent i onyjydRE1RERSFHICE ié hﬂoﬂﬂgﬁedny;ow@egﬂg?ﬁa#&&se%tér%ia?ﬁlegs&ﬁ)es the skin

to maxi mze the quantity of blood forme ont a puncture. t he bl ood
dr op 1gr owendche 3. dodite testing vEtha bidedsamblegs emaplasibyt VigupoHitke hadatign | ocat ed

test strip 20 i.ch. absaqr.bs.t bl oqd . sanpl d djrects the bl god sanple
to an ancglﬂgfs#d?\ﬂ%&a{’? %ﬁES%?’ 'el%%ﬁfry‘g‘?r s,ﬁlier %?%‘Bﬁr aﬁmf’%%‘eﬁ%o[d sapplefoenerat es a
si gnal i ngitgpitheutalecessitatiRSRaruaMednSfer whiteRandleaus R MRl fusRiuky/siRRngvi ded to
the glucose neter via the strip 15 connector 51. In situ testing of the

bl ood sartht glurescanetpl ekhaglusase meter df displays gadhstprss theoglugdse resdingt er and t est
trip. | : { I t tested
ot o PRl RS SRR R A ie el AR ARGD T L2’ S

W t hout néecessi tran from ure site
to 20 from the lancet barrel 29. The user may then discard the lancet, if desired.

The illustrative embodiment of the invention provides significant advantages
to testing and sampling blood by providing a device for integrating the sampling and
testing of blood into a single, user-friendly device. The adapter can be retrofitted to

25  an existing glucose meter to convert the glucose meter to have sampling capabilities.
The adapter can also be detached and used separately from the glucose meter, if
desired. The adapter encourages frequent use by reducing the pain, inconvenience
and complexity of performing a blood test. The adapter reduces the number of
accessories and steps by integrating all of the different accessories involved in glucose

30  monitoring into one unit. The dedicated storage space provided in the adapter cap
allows a user to store spare lancets, test strips and pressure tips conveniently and
within easy reach. The invention further improves the efficiency and accuracy of
testing by providing an automated transfer and analysis of the sample. The use of the

clip-on adapter with a standard glucose meter eliminates the need to transfer a blood
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the glucose neter. The glucose neter 11 displays and stores the glucose
reading. After the analysis is conplete, the user renoves the adapter cap
14 and t hwoloancse7 28 20 fromthe | ancet barrel 29. The usecTmaBo20sER

di scard the lancet, if desired. The illustrative enbodi nent of the

i nvent i oRappRVidies sainghihd kitaota tad vaiptand @% need td ®sh tragsfantle &8rguip kg bl ood by
providing a device for integrating the sanpling and testing of blood into
a si ngl e 3 sgpanterglncoseimpteye e ttegried testing davice shalled bythegidppted to 25 an

exi sting S v . l'ing

capabi li tC?Jéjgfg&’ %ﬁgﬁgﬁgﬁ?}g?&@ghﬁg g%gﬁ%%tae%%éﬁteogﬁgfﬁ%nt%g? s@p@r tely from

t he gl uceaes whilesimulfanedlgbi predidinpifest addpdcarateresylts: ages frequent use by
reducing the pain, inconvenience and conplexity of perform ng a bl ood
test. 9The adapter reduces the nunber of accessories and steps by
integrating a i r S I i: i ucose 30

noni toring i n't[l(})le%&%&Eﬁpﬁéﬁtf?ﬁgegg‘é%g’%@:%%%%@&ég\Agllﬁ)]g%gr %f:vg |Sded in the

adapt er Sapllovadripenstrations ef thecksitoan be sgdrte atldencat siffitiesttblsdd sappleand pressure
ti ps convepi ent | wi t.hin eas nvention further inproves

.reicg. The i
the effi CPEFEN P, B P O I SF‘éét{Vie QB YA NIRRT VRS mat ed tr ansf er

and anal X&lu%e@fo“} BenSia WBluthes FheandBBisOThé RBgerGhidRz R rAdARLSH fWnidy @ standard
gl ucose neter elimnates the need’to transfer "'a bl 6od 19 WO 03/ 015627

PCT/ GB02 by 3irrressyzaiip en thedamcst saprpbdyides ashigh yieyd for swell pynetins veovads.he need to
then transfer the test..strip to e e gl uco net er.,, The .integrated
tosti ng dbsrierafdsrgifs mb st Rl S HhteRR B md Serdt couna.

di scr et e sanileadil listiabiefdversdioh fiigy ki, TusafrentaRsieROBO MmN Akl iMkbchRite

si mul t aneously providing fast and accurate results. 5 The present invention
achi eves spapPlatrpelsr flegyd signnling Romt ey apphicatiopgrea @halesioiHdp rgbies r at i ons of
the skin use L : g%}f . ent a educi ng

pai nf ul 5@@%5?%%16% dglr?tstgpﬁgll;ﬁetﬁ}glgttl‘?llve 00'3;6;"i ngéezllrstagl I.pﬂ:%ﬂ—gﬁ'p?gégrﬁfs eﬂl:[ nvention

r equilses invewtiaargaeyey tlelineficiency afftedngfeiting shhgpldsiang @rovidgseptiima nechani sm
formed 10 hy the pressure tip on the | ancet  ca ovides a high yield for
smal | punEbgatiengd _tachh%anﬁ)m? Bﬁﬁﬁ?’é‘ﬂtl‘éﬁgmﬁei‘?&%ﬁiﬁ SYERICII MG PIESEUre furt her
ensures filthlioHsRaR tedt sl BRIRAbaGHial fRRRhTRNEIICE Bhkation! FhbA¥ers” on the
skin. I'n current systems, conplex and inaccurate sanple transfer froma
sanpl i ng epdings intthe sl¢in apprdduat pon imgepsitivebedytaseas. strip requires surpl us
sanpl e due to poor utilization of an obtained sanple drop. The present

20 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 result in tinting, itching, dried and callous skin areas.
The illustrated depth adjustment mechanism, whether implemented in the adapter
device or in a standard lancing device, provides a user-friendly means for precisely

25  controlling the penetration depth of the lancet.

The present invention further provides easy and uncomplicated operation. The
sampling and testing device significantly reduces the time and difficulty involved in
sampling and testing blood. The adapter is designed such that one-handed operation

30 ispossible, eliminating the need for a separate workspace. The fully automated
testing system is not subject to human error and inefficiency. The present invention
also reduces waste by efficiently utilizing available resources. The present invention
further protects against compromised test results due to contamination or an

improperly calibrated glucose meter.
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15 invention renoves the inefficiency of transferring sanples and provides
optimal utilization of the obtained sanple by automatically directing the
sanpl e towa opoesekse |ocation on the test strip. The supePCiraiBoR/03772
penetrations reduce agitation of nerve endings in the skin and reduce pain
in sensitive body areas. 20 The variable depth of the |ancet and the

ability to tes on er. of different bod arts in addition to the
finger reduces W@%ﬂﬁ?gﬁwdémpli‘%ﬁltﬁ“ 8 dpYicHPithg Preseiymat a in a

smal | ar Efﬁvenﬂmgl nﬁmﬁh& rddicds (RS bigacles bSBLRRd \anH ﬁéhu@ﬁtd%lﬁé’és!eous skin areas.
The illustrated 1pth adj ust nent nechani sm whet npr enented in the
adapt er mtemonegor hie presemitinyridion proaretdsritpqdentinnmitopng fordisbeticuser - f ri endl y

means _f or. S 25.c0 tration de he | ancet. The
preseft i (5&% lﬁﬁ’yfpﬁ?Ylﬂlélg a&?%]v%ed%ﬁmgg[ §?Qta aﬁﬂ%%‘ﬁ?%% gcfa?i‘ﬁé‘i‘%?qdon The
sanmpl i ng tafidg ewteng device significantly reduces the time and difficulty
involved in “sanpling and testing blood. The adapter is designed such that
one- handed operatl on 30 is possible, elimnati ng the need for a separate
wor kspace. I Vi t _subject to human
error and |ne f%céélégﬁgﬁ%%%%%g beq?&dlenl\ggflétaﬁéﬁe “ tr%&ogﬁlu @8 "ast e by

ef i ci entdepartitig frozi thg seopaldfaltd iaveRivAL Q&ﬁtend'dd&hﬂraﬂ&ﬁmerlcﬂﬂt@lﬂédl gn  further
pr otects agal nst co, rom sed test resul ts due to contami nation or an

i mpr dBer e 3bgVe BescriBHoRy PLwSE ipdheaccompanypyepiavings by inberpratgas/ 03772 I n
concl usi ﬁé;&ln g and testing device of the present

i nventi oglﬂgfréﬂﬁ%ﬂgalﬁgllggﬁgl uces lScﬂe obst acl es associated wth frequent
glucose nonitoring. The present invention pronotes frequent nonitoring for

di abetic 5 in uals b n efficient, fast and_accurate
i nt egr at ed saﬁtdFia Qt%ﬁﬁlur\ll‘ikg%t??‘!ng“ tg%?‘ﬂ% n&ﬂ&’é’“&éﬁ%‘ﬁ’%ﬂ%ﬁ%@%@ be nade
in the a@péeﬁﬁ&@a@}ésmm@ﬁseﬂﬁ&mbﬁnbe@ﬁa%fnt bf\@all E@fé&ﬁeﬁ% STIRNLof)

invention, It Iis intended that all matter contal ned ﬁe a ove

descifpt ittsrineentioh ovirich, as & eatigr o blapgnage, myighit kawiaite fid themb@t\meat ed as
illustrative and not in alimting sense. It is also to be understood that
the following clains are to cover all generic and specific features of the
i nvention desgi adition)éreilinof catthe &k hn@etrsab&matme@feséﬂitenﬁ&ﬂaﬁh@@‘beeﬂ5 t he

invention which, as a matter of |anguage, ht be said to fall
t her ebet fessgbed above purely by way of example and mod1 ications of detail can be made

within the scope of the invention.

20
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In addition, it wll of course be understood that the present invention has
been described above purely by way of exanple and nodifications of detai
can be nemio 03miski n t he scope of the invention. 20 21 WO @8TGIHGAT772

PCT/ GB02/ 03772 CLAIMS 1. An adapter for a testing device for testing

anal ytes GDAKMSEi |y fluids conprising: a housing; 5 a |lancet assenbly
conprising a lancet drive train for holding and driving a |ancet into the
skin of a user; a test port for holding a test strip; and a housing
CO””eCtoﬁ.fOrA&Qﬂﬂ@&&ﬁﬂgukﬁﬁ@%Q@EE%ﬁt&ﬁﬂéhﬂﬂy&@ﬁhﬂ%ﬂ&QEﬁﬁﬁ&mgﬁéhgﬁ- 10 2.
The adapter of claim1, further conprising: a strip Connecto 0

est abl i shi ng eheusimgcal contact between a test strip in the test port of

the adapter and the testing device. 3. The adapter.of claim.1l or claim 2,
furth®r conpr Fiqr}?g?gss?rgmv%mpgqngﬁcl%ﬁceE y© thil Foﬁ‘i’f)hﬁ‘i‘%@n‘gé‘b‘?‘é%gure ring to
assi st exicaGhioqhe ekintofg uet9od sanple. 4. The adapter of claim3, further

conprising a dedicated storage conpartnent. 5. The adapter of any one of
clains 1 to 4atgstippHder haddipe pdeshgfrin; @dcki ng button 20 for cocking the

comrising a troyges el MBSt af M R R iRt eien 257

The adapter of any one of clains 1 to 6, further conprising a depth

adj ustment button for adjusting a penetration depth of the |ancet. 8. The
adapl@r &f cl Ahepdapiehad ckiin b RERMRIESMGsi ti on of the depth adjustment
button defineg a: bl ' Lkl f the

| ancet. 30 9. E‘?ﬁlgc gﬁ%gﬁ%ﬁg? ét%tﬁgpﬁg%}éwg@nﬁ@h%%% E&g%}j}lhg?ﬁlgnt button

i ncl udes teat fart of the stlant¢reshdphotesting dewickor defi ni ng the cocked position and a
second slanted protrusion that is parallel to the first slanted protrusion
for defining the final extended position. 22

3. The adapter of claim 1 or claim 2, further comprising a removable lancet cap

15  including a pressure ring to assist extraction of the blood sample.

4. The adapter of claim 3, further comprising a dedicated storage compartment.

5. The adapter of any one of claims 1 to 4, further comprising a cocking button

20  for cocking the lancet drive train.

6. The adapter of any one of claims 1 to 5, further comprising a trigger button for

actuating the lancet drive train.

25 7. The adapter of any one of claims 1 to 6, further comprising a depth adjustment

button for adjusting a penetration depth of the lancet.

8. The adapter of claim 7, wherein the angular position of the depth adjustment
button defines a cocked position and a final extended position of the lancet.

30
9. The adapter of claim 8, wherein the depth adjustment button includes a first
slanted protrusion for defining the cocked position and a second slanted protrusion

that is parallel to the first slanted protrusion for defining the final extended position.



WO 03/ 015627 PCT/ GB02/03772 10. The adapter of claim9, wherein the first
sl anted protrusion contacts a stop on the lancet drive train to define a
cocked powptiBome211. The adapter of claim9 or claim 10, fPamtdBee/oswepri sing
a cocking button for 5 cocking the |lancet drive train, wherein the second

sl ant ed prot r UBecadapenbaclhn 8, wheteid thecfoekdlaiged proragion behtedckbtogohut t on. 12,
The adapter of claim11l, wherein the cocking button includes a stop for the

| ancet drthe tangetairive ity dabine acpeked®8sitiphn of the cocking button defines
the final 10 extended position of the lancet. 13. The adapter of any one of
the preceding clains, wherein the testing device is a g¢lucose neter and
t he anal yiie beirgadaptt eficlasn gloticlaie 10, finghes aompasing albbekidg biltbonlfr A depth
adj ust mrent mechani smfaor a | anﬁet ) dﬁvi ce, .conpri si ng: a substrate novably
mount &d i G9cking ths 1ageet ATk ainn yhexein the sqeapd Jantedpiosusign gontags AdFedn interi or

surf ace; d%c]%h%?i‘b dyf'mggggﬂi bt he interior surface of the substrate and
defining an nterface wth a lancet drive train; and 20 a second

projection on the interior surface of the substrate substantially parallel
to the first oj ectjon.and defining.an interface with a cogcking button.

15, The. ddpt h' e episEnt e AE B R Cr St bR HRRTSAR on of the
substrat g,4d; §ik 24l sldB N aR FosRE betheROSIR BRtdA ddfines {@T@f drive train
and a stopping 25 position of the lancet drive train. 16. The depth

adj udOne rextamdedpodigen ofthe laaceh 15, wherein the first projection interfaces
with a catch on the lancet drive train to define the cocked position. 30
17. The depth adjustnent nmechanismof claim15 or claim16, wherein the

second pr3oj ectieQaptet 6f 3RS oﬂﬁdbr@ceﬂin?&laﬁl‘ﬁé, witeih ARCebtinl devRetis ai N to
define the stopping _position. 23 WD 03/015627 PCT/ GB02/ 03772 18. The
dept h ad]akeosemetaraad Hisi analvés bengieried 15 2lygese 81 hsampde gt lgod.or the | ancet
drive train conprises a cocking button for the |ancet drive train. 19. The
dept h adj ust nent nmechani sm of claim 18, further conprising a rimb5 di sposed
on the inueri ot depthedjusienemechanésn fomailatcer deviescomnprisimg:gr oove on t he
housing a substrate movably mounted in a slot of a housing of the lancet device and
having an interior surface;

a first projection on the interior surface of the substrate and defining an
interface with a lancet drive train; and
20 a second projection on the interior surface of the substrate substantially

parallel to the first projection and defining an interface with a cocking button.

15.  The depth adjustment mechanism of claim 14, wherein the position of the
substrate in the slot defines a cocked position of the lancet drive train and a stopping

25  position of the lancet drive train.

16.  The depth adjustment mechanism of claim 15, wherein the first projection

interfaces with a catch on the lancet drive train to define the cocked position.

30 17.  The depth adjustment mechanism of claim 15 or claim 16, wherein the second
projection interfaces with a stop for the lancet drive train to define the stopping

position.



to all ow novenent of the substrate. 20. The depth adjustnment nechani sm of
any one of clains 14 to 19, further conprising a knob di sposed on an

ext ernal worBacw2pf the substrate to allow a user of 10 the/dBRO#72devi ce
to.nove the substrate in the slot. 21. The depth adjustnent mechani sm of
any one qfg. cl aiH¥elepth ddpustfentibdchiidsm of G1m i1 B, wigkréin EIRCdtbH Gorltkd Tapdet f Or
cocking the lancet drive train and including a cocking rib for interfacing
with the dsive diain gnmanrises p epckangibutton;for e lapeetdriyedaii ni ng a stop for 15

| ancet drive train. 22. The depth adjustnment nmechani sm of claim 21, further
conprising a catch on the lancet drive train for interfacing wwth the
first projoect imoR depthoblfistiBerd mabkutisn opolairt il 8 futhertdomplrisingetridr i ve train. 20
23. An integrated testing device for testing analytes in bodily fluids

. . e g y :
conpr Psi ritisposefonyidis dferey Sids, mhgteinihe pianinisrfasec Wit gEravs omrthe boisings ¢l ai ns
14 to 2210%ﬂowéﬂnkHEQQHQBﬁQM£ﬁ§%!ng device for testing analytes in bodily
fluids conprising: a housing; a |lancet assenbly conprising a | ancet
drive train for holding and driving a lancet into the skin of a user; a

test port for holding a test strip; a.testin evi f esting anal ytes
i n bodi | Y0 I ui'ds 4B "‘}déﬁtr??ﬁttmﬁé‘j@‘gé‘"fl Of Y e ot “Qﬁgﬁéo ﬁ%ﬁﬁﬁfﬁ connect or for
connect | Q:Qm?ﬁ@in QUSoB UidpBsdd ) drfsdkdritdl sHEYdeGF thlstibstfate RNAIERM 2hsdr OF

connecting an adapter containing a lancing device to a testing device for
t estilfg ahalaytatsievine oV thielsubstmteciotipr dlsti ng: 24 WO 03/ 015627

PCT/ GB02/ 03772 a housing surface adapted to be renovably nounted on the
testing device; and a projection on the housing surface, wherein the

proj ection, i s TaRMchBHRdtheM: ERARESH 00 Bnpbidbflwy 4G 20 Rtthere on  the
testing device, such that the connector connects the adapter to the testing
devi ce. cBmpeising asopking buttombs spekingthe danspidrivedmin apbingluding fecaghiugi ng
surface 't fBr Pn%r%aecﬁﬁ/g with the second projection and an interior rib defining a stop for

15  lancet drive train.

22.  The depth adjustment mechanism of claim 21, further comprising a catch on
the lancet drive train for interfacing with the first projection to define a cocked

position of the lancet drive train.

20
23.  Anintegrated testing device for testing analytes in bodily fluids comprising
the depth adjustment mechanism according to any one of claims 14 to 22.
24.  Anintegrated testing device for testing analytes in bodily fluids comprising:
25 a housing;

a lancet assembly comprising a lancet drive train for holding and driving a
lancet into the skin of a user;
a test port for holding a test strip;
a testing device for testing analytes in bodily fluids applied to the test strip;
30 and

a housing connector for connecting the housing to the testing device.

25. A connector for connecting an adapter containing a lancing device to a testing

device for testing analytes in bodily fluids comprising:

24



door and the housing feature is an opening on the testing device. 27. A

nmet hod of providing an integrated testing device, conprising: 10 providing
a testingwoasiocs2for testing analytes in bodily fluids; pPeTiGEnRg3ZAA
adapter containing a housing, a |lancet assenbly, a test port for holding a
test strip, a SoukgGamecddapted @ bestaPitlp hongtee badld iestihg daidepgid bet ween a
test strip in the test port of the adapter and the testing device, and a
housi ng connectpspjebapn oxbrheusipggrfase adapter housing to the testing

devi ce; and 15 ,att.achi ng. sai d. o ¥ i j iLng the
housi ng conneé"th? ?lgwgﬁ%ﬁéfﬁggﬁ@éﬁé%%gF‘?rﬁfggté&nn?{dég?’? ﬂ%ﬁg?eggﬂn%@ of bodily
fluid conpeiestinpOdevidy; Suhdhatghecdn@siton@nalays the allaptertte $id tegrirgrgevicees in
bodily fluids; providing an adapter containing a housing, a |ancet assenbly
including a 20 lancet, a test port for holding a test strip, a test strip
di sposed 4.0 t . L q Ainestraliishi | ectrical
cont act ggtmegﬁcéﬁﬁég?gé%Fng?%ﬂ? ezﬁgg@ﬁ%%@%h%éﬁ?%e agé%?ggﬂgﬁd t he

t esti ng devi &8l thahdusingfeasire\iy anb@pamog on tifedestingrleeice.i ng t he adapter housi ng
to the testing device; attaching the adapter to the testing device using

t he housi ng connector to form 25 an integrated device; cocking the |ancet
assenbl y;p7and AglHaj r&ﬁﬁn%%ﬂ%ﬁ&grﬁt%@%@’dév@ceﬁjﬁélﬁ iike | ancet into the
skin a predeterm ned epth To produce a sanple of bodiTy fluid, wherein

t he tl@st stri prabdioghdetting deviop fa testing apalpidsimdwdaly Sivggsal i ndi cati ve of an
anal yte | evel and. wherei.n the str.i onpnector 30 automatically.transmts
the signal i ndFOAfRGENGHaRECo ff‘é’i“i}g 8%%5\%%’ a?%lcﬁaess?né@?’ i ‘?‘.5“@% o8 25

holding a test strip, a strip connector for establishing electrical contact between a test

strip in the test port of the adapter and the testing device, and a housing connector for
connecting the adapter housing to the testing device; and

15 attaching said adapter to said testing device using the housing connector.

28. A method of sampling and testing a sample of bodily fluid comprising:
providing a testing device for testing analytes in bodily fluids;
providing an adapter containing a housing, a lancet assembly including a
20 lancet, a test port for holding a test strip, a test strip disposed in the test port, a strip
connector for establishing electrical contact between a test strip in the test port of the
adapter and the testing device, and a housing connector for connecting the adapter
housing to the testing device;
attaching the adapter to the testing device using the housing connector to form
25  anintegrated device;
cocking the lancet assembly; and
actuating the lancet assembly to drive the lancet into the skin a predetermined
depth to produce a sample of bodily fluid, wherein the test strip absorbs the sample
and produces a signal indicative of an analyte level and wherein the strip connector

30  automatically transmits the signal indicative of the analyte level to the testing device.

25



