Atty. Docket No: LIFE-054 M N MAL PROCEDURE ANALYTE TEST SYSTEM BY DEVIN
MCALLI STER, LORI N OLSON AND BORZU SOHRAB FI ELD OF THE | NVENTI ON [ 0001] This
invention relates to systens for obtaining physiologic fluid sanples. More
particularly, a test systemfor obtaining and testing bl ood sanples with

m ni num user effort is described. BACKGROUND OF Thky! DENTNONL[FGOH2] Anal yte
concentration determ nation in physiological sanples is of ever increasing
i nportance to today's society. Such assays find use in a variety of
application settings, iMoyiMdi BROCAOURE @alaLlvaibBEstSMsyEMest i ng,. home testi ng,
etc., where the results of such testing play a promnent role in the

di agnosi s and managenent of a vari et‘?/Y of di sease conditions. Anal ytes of

interest include gl gaaseMclListtRORRSOIRRANGTBO U Shalast erol for
nonitoring cardi ovascul ar conditions, drugs for nonitoring |evels of

t herapeutic agents or identifying illegal/illegal |evels of drugs, and the
like. In response to this growmgigp Omnpee hvEseosf anal yte concentration
determ nation, a variety of analyte concentration determ nation prgtocols

and devi geeoifjor botrhisGhienticatelaecto RpiEms RS bbathikMe shealic fleMekopre, , [ 0003]
In determ ning the concentration of an analyte in a physiological sanple, a

physi ol ogi cal \gaERh@cOMAY, f bt Shstdf rAULRIMAE andREIBIDE SehisLSHih Ng the
sanple often involves cunbersonme and conplicated procedures. Unfortunately,

successf ul m%ﬂ;}ﬂ@ﬁh&?e?&‘?ﬁh@e@&hi{eﬂg of test elenments, |ancing nenbers,
ike1s'to a

neters and the great extent dependent on the visual acuity and

manual :
«  BACKGROUND QF THE INVENTION

[0002] Analyte concentration determination _in physiological samples is of ever
increasing importance to today’s society. Such assays find use in a variety of
application settings, including clinical laboratory testing, home testing, efc., where
the results of such testing play a prominent rolé in the diagnosis and management
of a variety of disease conditions. Analytes of interest include glucose for
diabetes management, cholesterol for monitoring cardiovascular conditions, drugs
for monitoring levels of therapeutic agents or identifying illegal/illegal levels of
drugs, and the like. In response to this growing importance of analyte
concentration determination, a variety of analyte concentration determination
protocols and devices for both clinical and home testing have been developed,

(0003] In determining the concentration of an analyte in a physiological sample, a
physiological sample must first be obtained. Obtaining and testing the sample‘
often involves cumbersome and complicated procedures. Unfortunately,
successful manipulation and handling of test elements, lancing members, meters

and the like is to a great extent dependent on the visual acuity and manual

dexterity of the user, which in the case of people with diabetes is subject to
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dexterity of the user, which in the case of people with diabetes is subject
to-'LFS-144 | Atty. Docket No: LIFE-054 deterioration over the course of the
di sease state. In extrene cases people that have significant |oss of sight
and sensation, testing procedures can becone significantly difficult and
requires additional assistance fromancillary devM@sDwket%erbEfﬁﬂ@ﬂ [ 0004]
A typical procedure involved with maki ng a gl ucose neasurenent involves the
foll owi ng acti,ons or. steps, (but nat necessarily in the order given): 1) '
renovi ng suppIdPté’éo’iﬂF‘B?rP‘éé%&léerWfsﬁé’?gﬁﬁeaﬁsﬁténﬁ\ﬁw&m& CF%?ﬁcPFWﬂg g&4i ce | oadi ng
cap or door, 3) renoving and di sposing of an old |ancet formthe | ancing
devi ce, 4) i nsevasigraficandldsanpbeghtiand seneaticantesimg prevdduess cB) btagimst i ng of f a
protective cap fromthe lancet, 6) replacing the |ancing device cap. 7)
cocki ng the | aipaiffegntiiediifom|t a8) rapas agitbnhbstistihcd fomiaatillagakivaiener , 9)
removing a strip fromthe container and inserting or interfacing it wth a
meter, 10) hobgispghed | ancing device to the skin, 11) firing the |ancing
device, 12) lifting the lancing device and setting aside, 13) extracting a

sanpl e, [0004] A typical procedure involved with making a glucose measurement
involves the following actions or steps (but not necessarily in the order given):

1) removing supplies from a carrying case,

2) removing a lancing device loading cap or door,

3) removing and disposing of an old lancet form the lancing
device,

4) inserting the lancet in the lancing device,

5) twisting off a protective cap from the lancet,

6) replacing the lancing device cap.

7) cocking the lancing device,

8) opening a test strip vial/ container,

9} removing a strip from the container and inserting or interfacing
it with a meter,

10) holding a lancing device to the skin,

11) finng the lancing device,

12) lifting the lancing device and setting aside,

13) extracting a sample,

14) applying sample to the test strip and getting results,

15) disposing of the test strip,

16) cleaning the test site, and

17) returning supplies to the carrying case. -

Sometimes fewer steps are involved. One manner of reducing the number of
actions is by integrated devices set to combine multiple functions. 5
[0003] In this regard, certain test strip dispensers are configured to both store and
advance successive test strips upon actuation. Examples of such devices are
presented in U.S. Patent Nos. 3,510,266; 5,575,403, 5,797,693 and possibly in
PCT Publication WO 01/63272. In addition some dispensers also include meter
functionality. Examples of such of systems that integrate test strip meter and

dispenser combination functions are disclosed in U.S. Patent No, 5,736,103,
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14) applying sanple to the test strip and getting results, 15) disposing of
the test strip, 16) cleaning the test site, and 17) returning supplies to
the carrying case. Sonetines fewer steps are involved. One manner of
reduci ng the nunber of actions is by integrated devices set to conbine -

mul tiple functions. [0005] In this regard, certain t pensers are
configured to both store and advance successive £18¢t @#F @gphggi act uati on.
Exanpl es of such devices are presented in U S Patent Nos. 5,510, 266;

5,575,403, 5, {947 @QéaﬁdWFlCW%ﬁhé%th e obfed s JrGRlh 48, t\{@d%éeﬁé%zglred' n

addi ti on some di spensers al so I ncl ude meter functionality. Exanples of such

Funct i ons.ar 2"‘5‘.’*’9&?@2@%‘3‘5%&% gk B oo oath BB R R " poc e

No: LI FE-054 757,666 and P PUb|IC i on VWO 99/4@528 Furthernore, the
devi ce descrlﬁﬁﬁ'“??ﬁﬂﬁf%5¢@§ ane out 8 a gohngpus IRl o4 KRB eat ures, plus a
receptacle to receive_ spent test strip elenments that are cut off of a

cont i nuol@08bl | of ArpdcsEns of fooes Hesiardie deerass shopurdessiof sspdesi gned to
decrease the nunber of steps required in test strip use includes automatic
or semi - aut ometquced artestngipdevimcssles aldoBatiPat enti-ahlwmabic 288jnk0Rvtescl oses a
structure configured for sequential firing of a nunber of |ancets, one at a

tinme, in ordet s @aght NoNGLES,100alischsibd 4 SfRMAIre thRiguded Mﬁgéqué@tﬁm\fﬁmgﬂﬂ i epl ace
each lancet individually before and after use. [00071 The devi ce di scl osed

in US. Patenf ,NoperhiddnkeRdnedt L GHRL & dr@erGO %ﬂﬁf%tﬂ@{&(ﬁﬁ‘f@ﬁ%hﬂﬂﬁl d ty of each

of the preceding classes.of test strip devices

user remove and replace each lancet individually before and after use.

[0007} The device disclosed in U.S. Patent No. 5,971,941 attempts to combine the
functionality of each of the preceding classes of test strip devices. In effort to
provide an “integrated” system for sampling blood and analysis thereof, it
includes a magazine of test strips, test strip advancement and dispensing features,
a meter with a display and an automated lancing mechanism all housed with a
single box. While presenting some measure of advance in user convenience, the
test strip and lancing features are removed from each other causing the user to
take two steps in lancing and transferring sample to a test strip. Furthermore, the
device includes no provisions for used test strips.

{0008] -—  While certain combination test strip and lancing systemswthat do not ¥
require that a subject to move the device relative to the sample site in use (e.g.,
the systems described in U.S. Patent Nos. 6,352,514; 6,332,871, 6,183,489;
6,099,484; 6,056,701 and $,820,570), some of these systems are quite complex
and, consequently, either difficult to operate or costly to produce. In addition,

some involve changing-out spent test and/or lancet members one-at-a-time. This
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N —

provi de an "integrated" systemfor sanpling blood and anal ysis thereof, it
i ncl udes a magazi ne of test strips, test. strip advancenent and di spensi ng
features, a nmeter with a display and an autonated | anci ng nmechani sm al
housed with a single box. Wiile presenting sone neasure of advance in user

conveni ence, the test strip and |ancing features eDggng@dL?ﬁgg&pach
ot her causing the user to take two steps in IanC|ﬁg'an transfeéerring sanple

to a test strip. Furthernore, the device includes no provisions for used

test strips. 1Q008lwitVikIp8ctGs e dl et ORdEMRNIRTY § Golens NOE 5, Gah Joanci ng syst ems
that do not require that a subject to nove the device relative to the

sanple site in.use {£ 11 he t descri:bed in U.S.. Pate No

6, 352, 514: 6,3@’@,3‘89%9?6%?1’8?, TP IS8 WERAS oY B Pf&fﬁ’%gﬁnaﬂ%&‘ﬁg%?%%), some
of these systens uite L ex _and, consequently, either difficult to
operate or cosﬁﬂy?fg”ﬁFﬁHUE@%Hﬁﬁﬁﬂgaition, sone invol ve changi ng out spent
test and/or |ancet nenbers one-at-a-tinme. This LFS-144 3 Any. Docket No:

LI FE- 054 [P&% r ue wHeweveagipeiber anabodimens presenied iddbairefiseeacs prowidss fopat ent  Nos.
6, 027, 459; 6,063,039; 6,071,251 and 6, 283,926 as well as for certain

enbodi nment s di soitgdekncat/senRirpaksitiat erdy neml t¥\Be @hdrpéd 06t afted @@AMisksowever ,
anot her enbodi nent presented in that reference provides for nultiple

| ancet / sensor pRiddngtdadh ar@Rpeht NRR Exdripl A ehdBOETh @¥en slidhaadibite oflbmks
i ncludi ng each are spent. An exenplary nunber of a dozen such

radi al | y-ori ented s Bajviddl SCRTAPHiERGN enfilich ‘%%%Jm@ﬁféaaﬂerﬁsﬁt!”t&miﬁ' al yte
Measurenent,” cClaimng a .priority of 19 Decenber 2000 from GB 0030929. 4

oty act od 1y erpRoflfiste Befhstaft Ao Us bPlS25 8 MY DS mlefToNt - F U1

including a multiple sensor/tester element. Fluid extracted from a subject by a
microneedle at a common entrance port is selectively switched between a number
of microchannels by means of electro-osmotic pumps and hydrophobic gates.
The present invention is distinguished from each of these inventions in terms of
its modular use of combination test strip and sensor elements, i wiich unexposed
items may be sealed-off from contamination, and possibly provided in greater
number, as well as in the simplicity of the present invention which preferably
involves mechanical movement for sample acquisition and handling.

(0010] Of course, such advantages may be present in systems according to the
iﬁV'entioﬁ in various degrees. It is intended that, in one way or another, the *5
invention is of assistance in reducing barriers to patient self-monitoring and

therefore result in improved outcomes in the management of disease, such as

diabetes.
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m croneedl e at a common entrance port is selectively switched between a
nunber of m crochannel s by neans of el ectro-osnotic punps and hydrophobic
gates. The present invention is distinguished fromeach of these inventions
internms of its nodul-ar use of conbination test strip and sensor -el enent’s,
iii which unexposed itens may be seal ed-of f fromgentGutkadtis diFEaQsd

possi bly provided in greater nunber, as well as in the sinplicity of the
present invention which preferably involves nmechanical novenent for sanple
acqui sition and handling. [O0NOMAKY @UTHES®YESTICH advant ages nmay be present
in systens according to the invention in various degrees. It is intended
that, in gueipway orAandtielvariatien ofthy BREdtYN they afiniad sdsshaness requiredduci ng
barriers to patient self-nonitoring and therefore result in inproved

outcones i n thg AROAE @R EED Qbe Qic@ﬁa&ﬁabo%!cnsé%ﬁcn@@o@«bmﬁ Bsch defiw ddndt ALLY.
Docket No: LIFE-054" SUMVARY OF THE | NVENTI [0011] A preferred variation

fthe i ti NN ‘ . test Stri
Use a5 defi nedaiert RO B R e BRI R s ies ot et cr e, he
present inventio nerelﬁwinvolves fqﬁr su&h user.steﬁgﬁﬁihese i ncl ude:

provi ding a syQEF RGP ERAGY YY" EHE BPELHE PIHTEATTD L& 283 7% §ai nst a
test site, pushing the system body portions together and reading a test
result. The sigstsaifs Rushingdis syeam\pedy Rerdoputosaiitnandireadigg a tegicieside Bhecap to be
removed initially and replaced finally. [0012] In a preferred variation of
t he i nventi on, systeohisghesapmpyesl and st awvayadamanechitdeatcapin bhmmovat | y recei ves
spent or used test strips. In another variation of the
initially and replaced finally.
(0012} In a preferred variation of the invention, such a cap includes a magazine
that automatically receives spent or used test strips. In another variation of the
invention (one in which test strips are merely ejected) a user disposal step may be
added.
[0013] The system of the present invention utilizes disposable test strip elements
that include an integral lancet. Examples of such strips include those described in
U.S. Patent Application S/Nos. 09/919,981, 09/923,093 and Attorney Docket No.
LIFE-035. The needle may be configured to collect blood, interstitial fluid, other
body fluids, or any combination thereof. Regardless of the type of strip chosen
arrd sample to be collected, the members are stored in a magazine, from which
they are fired to produce a wound to receive sample therefrom.
{0014] The action provided by the meter/dispenser of the present invention is
preferably implemented by a series of links, levers and spring elements such that

advancement of an upper body portion relative to a lower body portion resting

against a test site causes a test strip to be taken from the magazine advanced to
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invention (one in which test strips are nerely ejected) a user disposal step
may be added. [0013] The system of the present invention utilizes

di sposabl e test strip elements that include an integral |ancet. Exanples of
such strips include those described in U S. Patent Application S/ Nos.
09/ 919, 981, 09/923,093 and Attorney Docket No. LhEE-B3%et he ngesde may be
configured to collect blood, interstitial fluid, other body fluids, or any
conbi nati on thereof. Regardless of the type of strip chosen anti sanple to

be col | ect ed, férhea stizithad Solddcesadpdé, €Rbliokigy P AZHII thefrheren mity B they are
fired to produce a wound to receive sanple therefrom [0014] The.action

provi ded by t hgniRlaEédeRReBRSMspPyed B B98N dsUEIRLd tBidpSse AITRE er abl y
i npl enented by a series of |inks, 'l evers and spring el enents such that

advancenent Oﬁg%ﬂaHQﬁgﬁxQ&gy portion relative to a | ower body portion
resting against a test site causes a test strip to be taken fromthe
magazi ne advanced to LFS-Bl44llP5 Att_ﬁ. Docket. No: LIFE-054 forma stick and
col | ect sanple. Foll ow ng S e P ERERT AN Of hEE gﬂ”%y be renoved, test
results are_displa%ed and such action as desired to dispose of the used
test strilp0iSécurs. Ear Erhphaers prsemmatcathE! prymies R Cisor 18] inFertipnof  t he
figures diagranmatically illustrates aspects of the invention. To
facilitate underfstiangiungerstizhding thesanef refeence nnmametsdiase hesncusbé éwharsed (wher e
practical) to designate simlar elements that are common to the figures.
Some such nupbettapohisignhioviaiar clehegs tfhkicetiniarto theigake fm«gdr awi ng

clarity. [0016] Figures tA 2A, 3A, 4A, 5A, 6A, 7A, 7C, 8A, 9A and 10A are
perspective  guch numbering has, however, been omitted for the sake of drawing clarity.

[0016] Figures 1A, 24, 3A, 4A, SA, 6A, 7A, 7C, 8A, 9A and 10A are perspective

| views of system(s) according to the present invention at various stages of
operation.

[0017] Figures 1B, 2B, 3B, 4B, 5B, 6B, 7B, 7D, 8B, 9B and 10A are top-down
cross sectional views of system(s) according to the present invention at various
stages of operation.

[0018] Figures 11A and 11B are perspective views of a preferred test strip for use
in the present invention; figures 12A and 12B are perspective views of another
preferred test strip for use in the present invention.

T DETAILED DESCRIPTION OF THE INVENTION s

[0019] In describing the invention in greater detail than provided in the Summary
above, details of an embodiment of the invention together with aspects of system
use. Two alternate variations of the invention are described in this manner,

though other variations are possible. Finally, examples of a preferred test strip for

use in the device are disclosed.
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views of systen(s) according to the present invention at various stages of
operation. [0017] Figures 1B, 2B, 3B, 4B, 5B, 6B, 7B, 7D, 8B, 9B and I OA are
t op-down cross sectional views of systen(s) according to the present )
invention at various ‘'stages of operation. [0018] Figures 11A and™11B are
perspective views of a preferred test strip for usaty.iDoddeNeridSenis4
invention; figures 12A and 12B are perspective views of another preferred
test strip for use in the present invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON[§0301L9] | nBaiose e brasent imvsntionvis descoired in syek detall. hpatexpn. ittivtn pr ovi ded
in the Sunmary above, details of an enbodi nent of the invention together

wi th aspects obe sydstreond thatehis Twentdi i noalieitsdtoi matticuis vefiatione sétrforint i on ar e
described in this manner, though other variations are possible. Finally,

exanpl es of a pidhey fefdoles vast r\ia@ioﬁ@éhang&sanégnbetm@dsﬂ@vhé:ﬁva{tﬁmdi sclosed.
LFS-144 6 Atty. Docket No: LIFE-054 [0020] Before the present invention is

coct Do |1 Mt e b B R

invention is not limted to parti may, of
course, vary. Var.]ous changes. may. be nqgﬁ.to t he inv, nfion descri,bed and
equi val ent's rna?/plﬁtans ubeks T %%E‘V#%OHoHE A 19 Wogge R T%ge i rit and
scope of the inve tion..lq addi tion, many nndlfi%gtions may be made -to
adapt a parti ctfl %PPs3 PHHET Y uaHarepigrial, cumpRsEian & mader REIERY PrY5FBcess,
process act(s) or step(s), . to the objective(s), spirit or scope of the
present i nvent RY(F) OPSER(S) Iche ABIGFEGAISPEH ST afope oA themaeant iBvessioni Al n t he
scope of the clainms nade herein. ' :

such modifications are intended to be within the scope of the claims made herein.

[0021] Methods recited herein may be carried out in any order of the recited

events which is logically possible, as well as the recited order of events.

Furthermore, where a range of values is provided, it is understood that every

intervening value, between the upper and lower limit of that range and any other

stated or intervening value in that stated range is encompassed within the

invention. Also, it is contemplated that any optional feature of the inventive

variations described may be set fofth and c[ahned independently, or in

combination with any one or more of the features described herein.

[0022] All existing subject matter mentioned herein (e.g., publications, patents,

‘patent applications and hardware) is incorporated by reference herein in its ™%
entirety except insofar as the subject matter may conflict with that of the present
invention (in which case what is present herein shall prevail). The referenced
items are provided solely for their disclosure prior to the filing date of the present

application. Nothing herein is to be construed as an admission that the present

invention is not entitled to antedate such material by virtue of prior invention.
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[ 0021] Methods recited herein may be carried out in any order of the recited
events which is logically possible, as well as the recited order of events.
Furthernore, where a range of values is provided, it is understood that
every intervening val ue, between the upper and lower |imt of that range
and any other stated or intervening value in thaj,st n IS
enconpassed within the invention. Also, it is co%@'w%‘%%?te]ggtggtg (Zsﬁiy
optional feature of the inventive variations described nay be set forth and
clai med igghgpendenleferenE td ensin%mﬂeﬂﬁtﬂcﬁmewmogﬁwi%aﬂheﬁ%@pmw_t he
features described herein. [0022] Al existing subject matter nmentioned
herein (e.g., l.L cat.i t ST I L On: ware) is

i ncor por at ed B?ﬁ?@?@?gh@gﬁ ﬁ%er%gi ﬁﬁ%ensﬁe‘f‘lgl%lgg%f ?323{8 &1 e%)?‘ﬁ:!élgc{ﬁitﬁé;%qﬂgrﬂaegis t he
subject matter, may conflict w th,that, of .{he presen i nventi.on (in which
case what is ﬁ}a&?{'ﬁlfe %I&U@Iko@ﬁaﬁ fﬁ“{eva? ‘i‘.an‘ilhg‘er é‘?ci‘r‘%rfrti‘éra [efetr@?f'é are

provi ded solely for their disclosure prior to the filing date of the present
appl i cati on. NBleRs the crapeiclsaily dickptasothesyise Uéﬁﬂﬁ@eh‘h‘?t%%a&@ieéiﬁlmhat t he
present invention is not entitled to antedate such material by virtue of
prior inventi omy beEaited4o Fxchideyany Dplcdeat elblmentl |ARBUOBAhis [SBO23Int Ref er ence to a
singular item includes the possibility that there are plural of the sane
items present intbfated tspeed fsianabddent BSiss ke € s@ihnexahdive tertditolagpanded

clainms, the singular forms "a," "and," "said" and "the" include plural

referents unkessythenigoRkERt liké BAOnNedioh batase RINSIM Slailt elésedtyir t her
noted that the clainms may be drafted to exclude any optional elenment. As

such, Lhi's st 8t B heeaibet GAARR 9280716038 BRBGRATHE Rl sty uSe of

such excl usive term noldgy as the I'i1ke 1n connection

with the reci i on |l ai m el ) .
th the rec toﬁlterv%se,%l t€ch el a%d%ggﬁgf'fd terms used herein have the same meaning as

commonly understood by one of ordinary skill in the art to which this invention
belongs.

Device and System Use

[0024] Turning now to FIGS 1A and 1B an exemplary system 2 according to the
present invention is disclosed. The device is a meter that includes actuation
features for firing test strips 4. A screen 6 is provided to display meter results
and/or direct user action in connect with system 2 use. Other externally visible
features include optional adjustment knob 8, cap 10 and interlock button 12.

[0025]) =  Whether all or none of these optional features are included, system 2*%
comprises an upper body portion 14 and a lower body portion 16. As shown in
FIG 2A, the lower bedy pertion is exposed upon removal of cap 10.

[0026] In operation, lower body portion 16 is slidingly received by upper body
portion 14. The relative motion between these two members actuates the various

elements within system 2. As described further below, the mechanism enables
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or use of a "negative" limtation. Last, it is to be appreciated that unless
defined otherwise, all technical and scientific terns used herein have the
sane neaning as comonly understood by one of ordinary skill in the art to
which this invention ‘belongs. Device and System Use [00241 Turning now to
FIGS | A and 113 an exenplary system 2 accordi ng t oAtthddogkeeNentIFEAY@ntion is
di scl osed. The device is a neter that includes actuation features for
firing test strips 4. A screen 6 is provided to display neter results

and/ or direct GEPIMALEIN Yivpatepdbialved i lerring spmmyahe secking ofdhe updienal | y
visible features include optional adjustnment knob 8, cap 10 and interlock
button 12. [ 002Bthanism #re therdlease ohibaavother h8pasifogally onangle ewttivndsstar e

i ncl uded, system 2 " conprises an upper body portion 14 and a | ower body
portion 16. As cstiowe mechahik® adA latérhrelehsayveie chodyl mathbnion. Thisekpgsed upon
renoval of cap 10. [0026) In operation, |ower body portion 16 is slidingly

received by uppggroR@dy sirfQf {ol it o¥4 ceriBEpuneh ﬁiéd%ﬁcf&iﬁh%ﬂl hRENREsh dhese two
menbers actuates the various elenents within system?2. As described further

bel ow, the mec .cﬁ.”lfmiﬁa?ioplv\ﬁgfalésdt sﬁ#@lﬁl{eégatigpﬁlﬁfc;se}}%i ald [z 63954

conbi nati on of 'two steps Involved iIn T'anci ng: nanely the cocking of the

| auncher nmechani sm and the rel ease of the |launcher. Specifically, a single
notion first &BEKES f}f?ge’qééﬂ?ﬁtg}ﬁsﬁﬁg@el Qi[t]léerSkr“b\%@‘gﬁst&a Sfrfgge Bked nechani sm
This design approach is simlar to that of a center punch used in creating
an i ndent at i on PEROEINGYPIOsERIe that rasmBlilnaplygs i ekess of 440 8} P i ntegrating a

bi osensor and | ancet, pressi n% system 2 agai nst the surface of the skin
| eads to d0&A7hgl e stieshdwn in FIGS 1A and 1B, system 2 is in an “off” mode. In this mode,

knob 8 is preferably actuated by turning clockwise or counterclockwise to set the
depth, or any other variable that may be necessary to adapt to a specific user (e.g.,
force on a pressure-ring), to which a lance portion 18 of test strip 4 will fire
relative to a face 20 of the system. Face 20 may serve as such a “pressure ring” in
that when it is applied to the skin surface, it depresses tissue around a periphery of
the intended wound site. The force on pressure ring may be dictated by the
compression force to slide the lower portion into the upper portion; upon
application of this force, the test strip is typically also launched into the skin. The
pressure formed at the site to be lanced, resulting at least in part from stretching
‘fhe skin in this area, is useful for extracting a sample in that it helps “pump”™**
material from the wound produced.

{0028] Wound/penetration depth is preferably set to between about 0.02 mm and
2.0 mm, or more preferably set between (.5 mm and 1.5 mm, by virtue of a

screw-type Interface 22 which advances or retracts an extension 24 carrying a stop
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perform ng a procedure that normally involves in excess of 10 to 15 steps.

[ 00271 As shown in FIGS | A and 113, system2 is in an "off' node. In this
node, knob 8 is preferably actuated by turning cl ockw se or

countercl ockwi se to set the depth, or any other variable that may be
necessary to adapt to a specific user (e.g., forcenpmRkAMNRSIIFE-OSENY), to
which a lance portion 18 of test strip 4 wll fire relative to a face 20 of
the system Face 20 may serve as such a "pressure ring" in that when it is
appl i ed to thepskom26ubiicicdjusiment epive sisediytacssugishedatrtbisatagersi iptheatgd of  t he
i ntended wound site. The force on pressure ring may be dictated by the

conpr essi on f opedetuse §f bl ird ddBndctBL ivitROKd dlefenthhGisduse upper portion; upon
application of this force, the test strip is typically also |aunched into

the skin. @591 presmsezif@ﬁ@?@ls% &A@em%esrgg kD& faRGedemneItsti ng at | east

in part fromstretching ile skininthis area, Is uSeful for extracting a

sanple in that_j¢t terial, fr ced.. [00281
Wound/ penet r at ?l%iﬁln%g%)egﬁwfcg%n}r%gfe élrjg%lp;%/) rtéoe 16{' O]S’%Eg{t?é%%@%ﬁ%&t@ € 8?0%3&%1’}1nand 2.0
nmm or nore preferably set between 0.5 and 1.5 mm by virtue of a
screwtype int%rrd?raté?é’r%vfnm? W“%fﬁ\?%ﬂ?&aé’é’ng?}hreé%’%ﬂtss an extension 24 carrying

a stop LFS-144 9 Atty. Docket No: LIFE-054 portion 26. Such ad] ustnent
action usU¥BPly accohpmnewhabican10trsierably dums the sysigmc apeas ingigatefen e of bol d
in connection with the elenments at issue. [0029] FIGS 2A and 2B show cap 10
bei ng renoved TAoWleysteeapds plovided, ansthedpraininareasiouathytbe reqoued thody porti on
16. Detent features may Be provided in order to prevent inadvertent
separation of idieaeltien®Bites (sd403QAdprRaIMVAbuteh) 628 skl PE@iebaidtivatedr ns t he

system "on" as indicated in FIG
by subsequent activity that is described.

[0031] In any event, as shown in the other figures, various user dire.ctfons or
messages may be displayed by the meter. In addition to displaying test results
and directions, display 6 may present information regarding the number of test
strips left, time to expiration, etc.

[0032] FIG 3B illustrates actuation of button 12 for a different purpose (though, it
could be used to tumn the system on as well). When a user depresses button 12 as
shown, an interlocking interface 28 formed by an extension 30 of button 12 and
énother extension 32 of lower body portion 16 is released. A spring member 34
Ay be provided to bias the button outwardly. =

[0033] Any form of spring may be used in this regard. The same is true for other
springs employed in the invention. By varying the internal configuration of
system 2 flat springs, leaf springs, coil springs, torsion springs or extension

springs may be used. What is more, metal or polymer spring members may be

interchangeably used.
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2A. Were no cap is provided, another prelimnary action may be required to
activate the system (such as depressing a button) or system 2 coul d be
activated by subsequent activity that is described. [00311 In any event, as

shown in the other figures, various user directions or

nmessages may be

di spl ayed by the neter. In addition to displaying hestDé&&UNLSLIFPIGE4
directions, display 6 may present information regardi ng the nunber of test
strips Ieft time to expiration, etc. [00321 FIG 313 illustrates actuation
of button[@B4for a BﬁgﬁrélleemfSp@hmstemlphduighﬂs,lwlth ouPlevmsedeni to turn the

systemon as well). Wen a user depresses button 12 as

shown, an

i nterlocking i iteidcaoe s&Bryfmdchedsh 8 a¢t feset(giost pefeBiyoby din;tréwimgh&ttamd
anot her extension 32 of |ower body portion 16 is rel eased. A spring nenber

34 nmay be proypyigerice léoseaﬁgaﬁﬂeatw&etteﬁe osticwarishioy sife Q3R beANYatfe@r gvof spring

may be used in this regard. The same is true for ot her

the i nvention. u@f s sgy @&B{u{}legmm er ag%wﬁ:e?gfl guration of

springs, | eaf sprlng col orsion springs or

springs enployed in
system 2 fl at
extension springs

may be tal or me r menbers ma -
in%/er chg?\g@]ﬁﬁm use éfefflnﬁsoﬂ?s}&’tof‘gj)? R §p Isa%Elnﬁaé a@?%“ 0[“)(;56‘36&]16

Regardl ess of such constructl onal details vmth face 20 eﬁosed and

interl ock or sa¥ %?W“n‘écfllﬁﬁlflsM@h%ré’FOWP‘é@“(W%FéPreﬁ%bﬁ

$y sy 88 si ng

button 12) the face is set against a target site. Such a target site m ght
be a patient’ snestacyeiaken w fger., Hérorgmenpodyglomiorol4 ielpyswkdewardtho351 Wth
system 2 so positioned an "apply" nessage may appear on screen 6

target site. This causes system 2 to collapse, with lower body portion 16 slidingly

received within upper body portion 14.

(0036] Such user activity results in several actions within device 2. For one,

interfock portions 28 and 32 slide past each other (instead of interfering with each

other’s movement). In addition, a lancing mechanism 36 within system 2 is

cocked. This is accomplished_ by stressing launch spring 38. While this may be

accomplished otherwise, in the variation of the invention shown here, a lever arm

49 driven by a cocking extension 42 of lower body portion 16 provides the input.

A lance interface member 44 is held in a cocked position by a latch 46 and

cooperative catch 48 at one end of the interface member.

[0037]° At the other end of interface member 44, test strip interface features 59 are

provided. These pick up or interface with a test strip 4. As shown, interface

features advarnce a test strip slightly relative to other test strips contained within a

magazine 52.

[0038] The magazine may be configured in any convenient manner to allow

loading of a large number of test strips therein (e.g., between about 10 and 100,

LFS-144 11



as shown in FI G 4A. Wether pronpted in this manner or not, FIG 4B shows the
next action taken by a user. Here, upper body portion 14 is pushed toward
the target site. This causes system 2 to collapse, with | ower body portion
16 slidingly received within upper body portion 14, [00361 Such user ‘
activity results in several actions within device AtyFDockenBio: LIFB-@34 ock
portions 28 and 32 slide past each other (instead of interfering with each
other's novenent)- In addition, a |ancing mechanism 36 within system?2 is
cocked. Thi s i snoaepfyphbis hedvetry 1 % andedy iand) rdlease Sleredpmi nEro3BlingMimezowshi s may
be acconplished otherwise, in the variation of the invention shown here, a

| ever arm 40 gdst steips dypodsibleckiviey dbxlicansgeheddmadt ehplwed bodye peseht on 16
provides the input. A lance interface nmenber 44 is held in a cocked

position by a hatghoftficantor GRARBHALLYEE SRlehvARrat. one end of the interface
menber. [0037] At the other end of interface nenber 44, test strip

nterface hpad ur oS SRcasc SR ety sTASSBLEt, di S dibkshEageat D a test

strip 4. i nter advance a test strip tly
relative to other test strkgs cqnt ai ned mﬁtPi%ﬂa na&azigg 52..10038] The
Tagazi ne My bEEBHFSGLPRE T SEGART Bt RIANRT S €6 AP oWrCh BRI of a
| arge nunber of test strips therein (e.g., between about 10 and 100,
LFS- 144 11 Att losgsheieept dupng brgfpepsds ofiime wherehe teshplyippetemoyad. 55rvahd 25) and
rel ease therefrom Providing numerous test strips as possible in view of
the magazi ne f esaatoistuplbeysd Wysitrhler ¢groe oe barrier maght powvidgd fovwastor greatly
i ncreased user conveni ence. [0039] Magazine 52 is preferably spring-I|oaded
in order to fungighfifie P2)Op&Isbya drying agent (e.g., a desiccate) may be contained within

the magazine to protect the test strips’ reagent from moisture. To further preserve

the integrity of unused test strips, the mechanism driving the test strip and

operating the door is preferably configured so it will not leave a test strip partially

advanced or the magazine open if the user were not to complete the total relative

motion of sliding lower portion 16 into upper portion 14.

[0040] The magazine, may take the form of a removable cartridge or cassette as

shown in FIG. 10A described further below. Especially under such

circumstances, it may contain a barcode or some other means (such as a chip) for

transferring information to the meter upon loading the same with test strips or a

"§Teip cartridge. In which case, the meter would automatically read this =

information when the magazine/cartridge is loaded into the system, via an

optional detection system 138 (shown in FIG. 10B). Any conventional reader or

placement as appropriate to the media by which the information is expressed may

be employed. Regardless of such constructional details, examples of information

that may be usefu!l include: a calibration factor or code, number of strips
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regardl ess of orientation. The nmagazi ne preferably has a door 136, which
remains closed except during brief periods of time when the test strip is
renmoved, serves as a noisture barrier. (A simlar door or barrier may be
provi ded for waste nmgazine 22). Also, a drying agent (e.g., a desiccate)
may be contained within .the nagazine to protect tAwy. Cesketd¥e:ildBE-OSeagent
fromnoisture. To further preserve the integrity of unused test strips, the
mechani smdriving the test strip and operating the door is preferably
configured so lemaging/usggtn magazineanumebar of taysFinsa magating wag ihstalleddndier t he
magazi ne open if the user were not to conplete the total relative notion of
sliding | ower ¢uystuhdstdpeipittonEper aspoiard date dAa datOGkD s Afactimgaiziving, may
take the formof a renpvable cartridge or cassette as shown in FIG | QA
descri bed furtemaeelisnmvaFioReadiidbolte #43dayy. such circunstances, it may
contain a barcode or sonme other neans (such as a chip) for transferring

i nformati t he I : i i or a strip
car 11 dgeltOf i on EascobRRa (AREK i iy SEFRHeh I fEflr Z3RELEE, O

i nformati on when the zi.ne/ cartridge is |paded into th tem via an
optional detection Sls?;?g? %%rit?é‘ 5(%?1‘8@1 ??{ E'I’—‘F'@P%r Sy(%)“'.‘ Eﬂhayy lg(gﬁé%%?ﬁurgﬁé? reader
or placenent 35 appr_?pr.i ate to the nmedia by which the information is
expressed nay H8TERHY dyoor PERTHSIE TH/EretRcls Q6 M8 fIOLE SOIOAPPSdBEai | s,
exanples of information that may be useful include: a calibration factor or

code, nunber ofuchis i pentiofsplatian copnpising. glBoeked a Newrl doREegBHiony emai ni ng/ used
i n magazi ne, nunber of days since nagazine was installed and/or days until
strip exp{oodzj on (sTichchsvamhasdbdate idydottiine 18had 16 alsa résiithmt i on of when
t he magazi ne was | oaded into the system.
cocking or loading a return spring 54. Its use will be described further below.
[0043) FIGS 5A and 5B, show activity in connection with lance/test strip firing
preceding such action. In one variation, motion of the lower body portion 16
cams latch 46 to release spring loaded interface member 44 to travel, push
magazine door 136 open, and pick-up a strip to advance it out of the magazine.
Alternately, an electronic solenoid {not shown) activated by electronics included
in system 2 can be utilized to release latch 46, whereupon interface member 44,
together with test strip 4 advances as indicated. As it advances toward the skin,
interface member 44 preferably urges the test element through guides 78.
[0044) =  In use, since only the needle end of a test element/strip comes in confict
with a user, the opposite end of the device adjacent interface member 44 does not
into contact with body fluids. Accordingly, this element is not able to
contaminate unused test strips upoﬁ retraction past the same. Further, magazine

door 136 is opened only for a very short time period, thereby minimizing

opportunity for contamination. In addition (as further described below), used test

LES-144. 13



[0041] Further optional feature(s) that may be included in neter 2 include
di agnosi s or calibration systen(s). For exanple, system 2 nmay include
features to determine if it is working properly in reference to one or nore
control species, such as a control solution conprising glucose of- a known
concentration. [0042] The relative notion between AwgdpDqketNeoddFE4Hsand 16
also results in cocking or loading a return spring 54. Its use will be
descri bed further below. [0043] FIGS 5A and 5B, show activity in connection
wi th | ance/ t esstrips aregjekied iffom e exsean ngstsmad n atealed) magezowen e dagtandn, ot i on
of the | ower body portion 16 <cans latch 46 to rel ease spring | oaded

i nterface nmenbe nédertbooughaneal the prtdhzindregR st R sdlfaotorsidby opeributans pi ck-up a
strip to advance it out of the magazine. Alternately, an electronic

sol enoi d (not ﬁ{agl\{\g},)lmggﬁm\é@t@gistpy 1eghe};tronl cs included in system?2 can be
utilized to release | atch 46, whereupon interface nmenber 44, together with

test stri dvancgs f@%{lﬁ fl C W’?F%Hﬂ% g
interf acel?orpénﬁer 44gplrpef Eée gesﬁ eﬁettggtéﬁgi grér%él"t r olug sk ]ljt:l}'es 78.
[0044] - In us @ dl.e end é est el errent/slr cones in
confect with Oﬁlsth7 facf 2‘2 %?9’5 g ?e’g%ﬁﬁwﬂfmf ﬁ Sg‘e\}leégetgdicéc?gﬁ?ﬁeﬁk’ rface
menber 44 does not into contact with body fluids. Accordingly, this el enent
is not able todirgssim W Il e deBee adacesThispdlowp simerfer FAmALE eﬁﬂfﬁagl@ t he
sane. Further, magazine door 136 is opened only for a ver¥ short tine
period, ther ebfmmthf# woendgrodunsgoueiuss e fressucongiv foeseifbrd Irpm thedi tion (as
further described below),' used test LFS-144 13 Atty. Docket No: LIFE-054
strips are ejeebedd ixrdo:rapiﬂ}bef ®Yisi elon®the $4moe attniber 28.( Swihlied)o bagazidtati n t he
cap and are never brought near the nagazine. Al of these factors may
contribute to pther driving forces, such as vacuum, may be employed to facilitate sample

acquisition.

[0046] Following a sufficient time interval, {e.g., usually between about 0.1 and

15 seconds, preferably less than 3 seconds), as shown in FIG 6A, the system

preferably directs the user to remove system 2 from the test site. By such action,

as shown in FIG 6B, lower body portion returns to its pre-compressed state.

Preferably return spring 54 urges the body portions away from each other as

shown. As the body portions separate, an interface member return catch 58

withdraws interface member 44. Catch 58 is preferably provided at an end of a

return member 60 that is actuated by lever 40, which is, in tumn, associated with

lower body portion 16. Pivoting interface portions 62 are preferred, though the

parts may be integrally molded with living hinge sections or otherwise produced.

[0047] In addition to showing the movement of the body portions relative to each

other in an intermediate state, FIG 6B shows a test strip disposal mechanism 64 as

it swings into position for action. The mechanism may comprise a pusher arm 66
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mai nt ai ni ng unused test strip quality. [0045] Atip 56 of the |ance portion
of the test strip is shown protruding slightly fromthe face 20 of system
2. As shown in FIG5A, the neter screen preferably directs a user to hold
the device in place. This allows tine for sanple collection fromthe wound
produced, such as by a pressure-ring to force fl uidttf Doeketié: Libkhdd4 and
capillary action along the | ance nenber 18. Still, it is to be noted that
other driving forces, such_as vacuum nay be enployed to facilitate sanple
acqui sition. [YB2esopsr MYacg PartienpPi aleesarm; Tend 3p eptemmedigteligk 72.ysual |y

bet ween about 0.1 and 15 seconds, preferably | ess than 3 seconds), as shown
in FI G 6A, thelhepemsmbersradyerisbiespung-rtisd. t Fisthgsueret hereansiaicsigsimepn 2 from
the test site. By such action, as shown in FIG 6B, |ower body portion
returns to it svay éridlonpaessedhsbtitrompbhefienabd Yiréelywbavespring 54 urges the
body portions away from each other as shown. As the body portions separate,

an interfgmas,]ﬁenbermr&a@rf& BAHERbES of WeldiHosendchABih aCR OB SScafidn Catch 58
is preferably provided at an end of a reefum nmenber 60 that is actuated by

Lover 40, Wi cll in et bl i B330EI Lo b lin if RSTRRBSYDPALKLEN 16

Pi voti ng inter?ﬁce porti ohs are preferred, parts may be
integrally nolded with living hinge sectjons or_otherw se produced. [00471
In addition to*‘“é?‘?Sé&“&.@“{%é“}?g\PéYfe‘ﬁi"“%? -tﬁhﬁ%aray“maieidd%m}@%% Vﬁﬁjt o each
other in an internedi ate state, FIG 6B shows a test strip disposal nechanism
64 as it sw ngS§S #8848 on for action. The nechani sm may conprise a

pusher arm 66 LFS-144 14 Any. Docket No: LIFE-054 with a stop or interface
portion 68044 | everlndilfn 170 dispesabhme¢hatismielis ahewih atrgretposition. A

protrusioﬁ 74 at the end of lever arm 70 is interfaced with a complementary
pusher portion 76 of cap 10 (see FIG 1E). Upon remaval of the cap, the disposal
mechanism moves to the position shown in FIG 2B. From here, it is able to swing
out of the way of lance firing as shown in FIG 4B. Ultimately, as illustrated in
FIG 6B, it moves into position as seen in FIG 7B.

[0050] In FIG 7B, interface portion 68 is shown interfacing with a used strip 4°.
The strip is at least partially confined by optional opposing guide members 78. In
this location an adjacent meter element 80 may be used to read the strip —
especially where colorametric sensors are employed. Alternately, where
‘électrochemical test strips are used, the guides 78 may serve the dual purpos&of
directing the test strip and also serving as electrical contacts to interface
electrochemical strips to the meter, when this type of strip 1s used.

[0051] The result obtained (or a result derived from the data obtained) is

displayed on screen 6 as shown in FIG 7A.
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These nenbers may al so be spring-1oaded. Furthernore, there construction may
vary in |ike manner to the other conponents noted directly above. [0048] In
order for the nenbers of the disposal nechanismto reach the |ocation shown
in FIG 613, as it progresses to that shown in FIG 7B (or 7D), cert-ain

ant ecedent actions may have occurred. These are i|AH?t[§&q(@Qme1?g[U‘5@,Ctl on
with FIGS 1B, 2B and 4B. [0049] In FIG 1 A, disposal nechanism 64 is shown
at a rest position. A protrusion 74 at the end of lever arm70 is :
interfacedooszt h a chngpt eaenioany thefumsdheon POFIGOTC 461 7D, meapr Afclisedtrl G | B) .
Upon renoval of the cap, the disposal mechanismnoves to the position shown

in FIG2B. Fr Ofﬂa?%lé?denhEal't&lﬁﬂhq:IGQ TAMAAY B Ob wfer LR ehem¥ialbn bi@RGERf 1 ring as
shown in FIG4B. "Utinmately, as illustrated in FI'G 613, it noves Into

_pOSI ti on as se %'?C ah%‘?ﬁBtheh%ggs% mfﬁhaF ﬁgﬁis doﬂh?&rle &Pa%z&' Iﬂ?ﬁ v y' s shown

interfacing w used stri Is a part confined

by optional op n u is |l catl 0 cent neter
el enent 80 may ﬂ’gé% 4’qlnrgg§%llst ﬁ%er‘é‘%rlflﬁomeég%gf FW“W&% ﬁgifgervﬁhet ric
sensors are enpl oy}ed Al ﬁnately where, electrochem cal test strips are
used, the gui desn 78 psipad et Rring safigursd ipingEserthgi RRJPYHENE HeesEdt strip
and al so serving as electrical contacts to interface electrochem cal strips
to the nmeter, whkelavhi ¥’ syiteblefor slaniab opsratisre dit is(f@efSdablyTavéuatasisasl t obt ai ned
(or a result derived fromthe data obtained) is displayed on screen 6 as
shown in FI G 7Adidaked-bkdte ddubh-lieadedaedeetiloh slot B4 Erddadin HIG0%2 efget t he

variation of the invention in FIGS 7C and /D, neter functionality
spent test strips from system 2. Before actuating the lever extension, it is
preferred that a user direct the device toward a suitably waste receptacle.

[6053] Whether or not manual test strip disposal features are included in system
2, it may be preferred to include waste magazine 86 in cap 10. Such a magazine
is used as shown in FIGS 8A - 9B. At any time after system 2 is removed from
the test site (for instance, in response to meter screen directions provided in FIG
6A), cap 10 may be replaced. In doing so tab or protrusion 74 of lever arm 70 is
captured by cap interface 76. This advances pusher arm 66, causing interface
section 68 to drive spent test strip 4° into waste magazine 86. The addition of
spent strips to its cache of spent strips held in place by biasing spring 88
eventually fills the magazine. FIG 9A and 9B show cap 10 in place with systtm 2
restored to its configuration in FIGS 1A and 1B. At this point, spent strip 4’ is
fully deposited within magazine 86. When the magazine is full, cap 10 may be

thrown away en Tofo. Such activity is shown in connection with FIGS. 10A and

10B.
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may be identical to that in FIGS 7A and 7B. However, in the variation shown
in FIGS 7C and 7D, the disposal nmechanism 64'is configured somewhat
differently. The primary distinction is observed in connection with ,
extension 82 off of lever arm 70. Instead of being configured to interface
with a cap, lever the extension neke |lever 70" suiAtighDeckeoNonBIREa)54
operation. It is preferably actuated as indicated by the doubl e- headed
arrow along slot 84 shown in FIG 7C to eject spent test strips fromsystem:
2. Before [8@dhat i ng Allsmataby dhe magaginsiieif may b disepgagedfromdhe ham angl hgser di rect
the device toward a suitably waste receptacle. [0053] Wether or not manual
test strip di splaseh aheatlonesEalie wapchsadedt stripstist-emkaged fot dispysabe pref erred
to include waste nagazine 86 in cap 10. Such a magazine is used as shown in

FIGS 8A - 9B. AinffiYe hiyBsRbdledsusyifit@m Redetitedenoved from the test site (for
instance, in response to neter screen directions provided in FIG 6A), cap

10 may bed?/@%gaced. shi ,quagg?%%eg@orp{vi‘tﬂ'E}f%ts%{@xigﬁdgpgoﬁcl?{agg;ﬁt\’iﬁrFI@é 70 i

captured cap interface advances” pu arm causing interface

tion 68 to drj t_test ip 4 .into. ine 86.  The additi
of  spant stri petvR RPEYbseRdtad i dndo Prpetddne T Riati dpmitile ng” "

spring 88 ‘'eventually_fills the magazine. FIG 9A and 9B show cap 10 in
place with systopfgabon piiae systgn-t il tias pessilegamarigma systens Bt nsludpya | B. At
this point, spent strip 4" is fully deposited w thin magazine 86. Wen the
magazi ne is fulwastegnggazige argd/thpabilithiooths vawdy irevidheally, diigshobiestistinsyas s shown
in connection with FIGS.. 10A and 10B. LFS-144 16 Atty. Docket No: LI FE-054
[ 0054] Al t er natdetiyed. (Regandkrga nihae mirmel ttstraip digpodalfeagagedt froaded e cap and
be
shown in FIGS 7C and 7D, release of button 12 to reactivate interlock 28 prior to
actuating lever arm extension 82 is advised in order to prevent inadvertent
movement of the body portions with respect to each other.
[0056] Furthermore, one or both of the magazines may be manually inserted
| and/or removed in/from their respective housing portions. In either case, a detent
mechanism or finger-actuated latch (not shown) may be provided to ensure
retention. Removal of an empty cartridge 52 from the upper body portion is
shown in FIG. 10B. Upon opening a door 140, an empty unit may be discarded in
favor of a full one or simply reloaded and replaced.in the system. Utilizing a new
“cartridge marked with identification data as discussed above is, however, *%
preferred.
[0057] As shown in FIG. 10, action associated with refill, replacement or disposal
of test strips or ancillary equipment may be indicated on readout 6 when

appropriate. Alternately, or additionally, magazines 22 and/or 52 may be

produced with transparent material or an indicator may be provided to inform a
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thrown away al one. Either way, used test strips thus-packaged for disposal
mnimze any disposal issues that are presented. 100551 Still, at least in
connection with the system approach taught in FIGS 7C and 7D, it may be
preferred no cap 10 is provided, thereby sonmewhat sinplifying opération of
the system Still, it is possible to provide a sysitemDdektt Nndllidds4a waste
magazi ne and the ability for the user to individually dispose of test

strips, as desired. Regardl ess, where manual test strip, disposal features
are provided asser shibviietih e grdraarmarenbyindoMeiaseves 1 Od?Jtt}(‘%PPCQZO fithe r eacti vat e
interlock 28 prior to actuating |ever armextension 82 is advised in order
to prevent i nauwer menbe emplogpeivtallof thhresehooybspore theopmntiiytdf unesgdetipst o each
ot her. [0056] Furthernore, one or both of the magazi nes nay be nmanual ly
inserted and/ prthe mapastet(s)RAfsEtd3)t hei r respective housing portions. In

ei ther case, a detent nechanismor finger-actuated |atch (not shown) may be
provided to en%grtgmdsetenti on. Rem)val of an enpty cartridge 52 fromthe
upper body portion 1S shown in FIG CB Upon openl ng a door 140, an enpty

uni t may Rﬁ] 91 scar dE (|>th E}%oiwoxlﬁarﬁjty%s olfl est qu ﬁ'm n%%i(%gl ﬂﬁge‘id and

repl aced. he system 1117z1 new  car
referred. [0057] As

identification data as d| cussed above IS ovvev
shown in FIG Tﬁsené?fﬁngr‘? 6@?%1"3‘8%5 IApgamerabsT Ay be e‘bslegéré%ﬁfe%‘? di sposal  of

test strips or ancillary equi pnent may be indicated on readout_6 when
appropriate. ANveMipa dlopeves o g@l?’fmﬁlalyﬁn Hggadesaeiedin Aarer Dekeray be
produced with transparent material or an indicator may be provided to inform
a LFS-144 17 ANDyLIFBdQﬂée@ntN@d Phy##HogBd Sample Collection Devices and Methods of

Using the Same, may be most preferred. Details regarding the production and use
of such devices are presented therein. Regardless a brief description is provided
below.

{0059] FIGS 11A and 11B illustrate such an exemplary test strip or biosensor
device 90 fully describéd in the above-referenced case. Device 90 includes an
electrochemical test strip configuration and a microneedle 92 integrated therewith.
The biosensor is defined by an electrochemical cell generally having two spaced-
apart and opposing electrodes 94 and 96, respectively referred to herein as bottom
electrode 94 and top electrode 96, though in use they may oriented in any
“difection. At least the surfaces of electrodes 94 and 96 facing each other are™
comprised of a conductive layer 98 and 100, respectively, such as a metal,
deposited on an inert substrate 102 and 104, respectively. The spacing between
the two electrodes 1s a result of the presence of a spacer layer 106 positioned or

sandwiched between electrodes 94 and 96. Spacer layer 106 preferably has

double-sided adhesive to hold the electrodes. The spacer layer is preferably
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user of its status. A open or transparent w ndow in cover 10 or the body of
the neter nay be enployed to allow the user to observe the quantity of
unused strips in the nagazine(s)/cassette(s). Test Strips [0058] As noted
above, many types of test strips which integrally include a biosensor and a
forward-poi nting | ance nmenber may be used in the praseDbckdt NELNIFRO54
However, of the exanples given, those described in Attorney Docket No.

LI FE- 035, entitled Physiol ogical Sanple Collection Devices and Met hods of
Usi ng t he Sane,configurbéonusiso py lefpesvidda reBetiai 40se pegan dfhgAredoxpeagtnct i on and
use of such devices are presented therein. Regardless a brief description
is provided belyeeam dr@OmPdsifidr 014 fresdid witht dehdtiontsont £0& wdRrathe eoogeml ary
test strip or biosensor device 90 fully described in the above-referenced

case. Device 9Qyipgliveastdng n%!az%&tﬁh%ﬁ%&iaéo g%ﬁéntﬁnﬁh@ﬂﬁﬁ%fahﬁw ation and a
m croneedl e 92 |nt egrated therewth ensor i s defined by an

el ect rocheni cal, ﬁ@%@ \ggaggglohyduﬁ% Qﬁsra%f%%&rﬁ . 3RAGS e t?ﬁs‘?&ﬁll?ect c ode

el ectrodes 94 a respective ereln as bo

94 and top el ectrod t.h hin e the nt e di rection.
At | east Ito he sd?’flsall?&%@?"sgf‘g%’?wg& ugﬁ"ealﬁﬁ‘y Qggfog ecérggﬁbgt“fal?@%‘%r :a !

conprised of a conductive |ayer 98 and 100, respectively, such as a netal,
deposited on arViedp e complstelhessenblsd fova (2pshovwneages t10ByIrgdoxmsegeapaci ng
between the two electrodes is a result of the presence of a spacer |ayer
106 posi ti oned systemsldfidwiidss edthietewsion zohetld. oWith sOch acmhf@eratiSpaston] ayer 106
preferably has doubl e-sided adhesive to hold the el ectrodes. The spacer
| ayer is pref eredptnpdé FSsekdes at 8 counter/reference electrode and top electrode 96 serves as

the working electrode of the electrochemical cell. However, in other

embodiments, depending on the voltage sequence applied to the cell, the role of

the electrodes can be reversed such that the bottom electrode serves as a working

electrode and top electrode serves as a counter/reference electrode.

[0060] Microneedle 92 is preferably integrally formed with and extends from

bottom electrode 94. The microneedle is shown with a space-defining

configuration in the form of a concave recess 112 within its top surface. The

recess creates a corresponding space within skin tissue upon penetration of

microneedle 92 into the skin. This space acts as a sample fluid collection

‘reservoir wherein fluid released upon penetration is pooled within the space Prior

to transfer into the electrochemical cell. An opening 114 to further expose the

pooling area defined by recess 112 to the outside environment may also be

included, thereby increasing the volume and flow rate of body fluid into the

pooling area.
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Atty. Docket No: LIFE-054 configured or cut so as to provide a reaction
zone or area 108. A redox reagent systemor conposition 110 is present

wi thin reaction zone 103, where the reagent systemis selected to interact
with targeted conponents in the fluid sanple, typically whole blood, during
an assay of the sanple. Redox reagent system 110 Asy.Useckkl ModdpBgisded on
the conductive |layer 100 of top el ectrode 96 wherein, when in a conpletely
assenbl ed form (as shown in Fig. 10B), redox reagent system 110 resides '
within redibn zonBicsergor Ygvids W ferhes indvres gurmpledhud Bersfamr csiraéiorode 94
serves as a counter/reference el ectrode and top electrode 96 serves as the
wor ki ng ‘el ect r paewayf ot thansdl a6 machenieadd fremlrécesHblRetw ovithin thedtidsensor.

enbodi ments, depending on the voltage sequence applied to the cell, the role

of the el ectr gdRastGbrideh sRMREEEA] SHCT thddihwhierebiatd anhialiectibadeoser ves as
a working electrode and top el ectrode serves as a counter/reference

el ectrode. 1006GH-MFLANGEM EcdBichy PIRHGEARGY bfU RA 8ld ¥pdbiTBr, W th and

extends from ottom el ectrode e mcroneedle IS sho

-defi ni ) fi ti i,n_ t f. f 112 within it
Top surface. TS pebgeatd bRl o Pl B rg S BT AR ki n i ssue

upon penetration of, mnjcroneedle 92_'i nto the ﬁki n..  Thi ace acts as a

sanple fluid cOPIEEPRREHSO §5dQ B¥t F2 &ree 90 g “fi@"l“éﬁé@gg}&%ﬁ%enet ration
is pooled within the space prior to transfer into the el ectrochem cal cell.
An openi ng 114defeneflpyirpeess b&pé@%ﬂrﬁ‘f’véof poss phigidegieal ganplede Wit tbeess 112 to
t he outside environnent may al so be included, thereby increasing the vol une
and flow rate ohctimdzont| Bknding Gtdrhidy frpogrovigabpaton LIRS {ithed pathway to

within a portion or the entirety of the reaction zone are sub-channels 118. The

sub-channels facilitate the filling of reaction zone 108 with the sampled fluid.

(0062] FIGS 12A and 12B illustrate another suitable embodiment of a

brosensor/skin-piercing device 90’ which is also disclosed in Attorney Docket No.

LIFE 035, entitled Physiological Sample Collection Devices and Methods of

Using the Same. Device 90” has a photometric/colorimetric biosensor

configuration and a microneedle 92 integrated therewith. The colorimetric or

photometric biosensor is generally made up of at least the following components:

a support element or substrate 120 made of either an inert material, including

‘suitable plastics, or a metal material, a matrix or matrix area 122 for receivin¥a

sample, a reagent composition 124 within the matrix ared, the reagent

composition typically including one or more members of an analyte oxidation

signal producing system, an air venting port (not shown) and a top layer 126

which covers at least matrix 122. In some embodiments, top layer 126 may be a

membrane containing a reagent composition impregnated therein while the matrix
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Atty. Docket No: LIFE-054 (0061] Biosensor device 90 further includes a
sanple fluid transfer or extraction pathway or channel 116 which extends
fromrecess 112 to within the biosensor. At |east a portion of a proxinal
end of the pathway resides within the biosensor portion of device 90,
specifically within reaction zone 108, and a port sty @ocket Mo-StIAE-0ead of

pat hway 114 resides within mcroneedle 92. Pathway 116 is dinensioned so as
to exert a capillary force on fluid within the pooling area defined by
recess 112, antRUmawsr may mitckstaphyageol @gimaltiosaipitkert gshatimPH mate reacti on
zone. Extending laterally fromproximal portion 114 of the pathway to

within a portipRiuaé atdbeblesided edhesiof 1dybel 23anahte@ Betm@Be sus@akUlé@hannel s 118.
The sub-channels facilitate the filling of reaction zone 108 with the

sanmpl ed fluid. [ .0062L 174 6hold AeRNPgelid ﬁohb‘l%%‘i&ﬁ%dﬁ&@&ehﬁ%er?l@h‘h@?é@ut-

enbodi mrent of a bi osensor/ skin- plerC|ng devi ce 90 is also disclosed

::)gvfiégr gﬁé %é’:‘ﬁe%ﬂ% 132'\7&1‘!:5 &3%56p0§9t {o tk%greaPGY%ggl‘coﬁhcﬁld d%ﬁm e 3994 lection

hot onetric/colorinmetric osen confi i 0 m croneedl e 92
!Ont egrat ed the%oé\ﬁFft’q'?moﬂ?éBlec?P‘B‘PFaré’!“}‘?‘%loﬁlt"%%ﬁé%cﬁ@ﬁ r?l?e c BB BTEHFS;°

general |y made up of at |east the follow ng conponents: a support elenent
or substrate 198 siggalrreducEigsEeman i nert material, including suitable
plastics, or a nmetal material, a matrix or matrix area 122 for receivinna
sanpl e, a[ﬁﬂéabent chhposdetlieda i&mfm&lhfommbhevimandiextead@‘agmtshbstxrdeea@’@nt
conposition typically including one or nore nmenbers of an anal yte oxidation
signal produci agl Isgatspae-dafiniag koMeniratiog ip tetfofm of as bpaniyg Hirldwhick op | ayer 126
whi ch covers at least matrix 122. In sone enbodi nents, top |ayer 126 may be

ﬁa ) m?)r(mr ane coghaidditRfsvarse @R8eitienSBAROS] fvideod ﬂHR'kﬁ%aéfQﬂw?dh@E(ﬁb g2vhi l e the
As with recess 112 of microneedle 90 above, opening 114 forms an open space
within the tissue upon penetration of the microneedle into the skin. Such open
space acts as a sample fluid collection reservoir wherein fluid released upon
penetration is pooled within the space prior to transfer into the photometric/
colorimetric cell. Note, however, that the needle variation shown in FIGS 11A
and 11B may instead rely solely on a recess and omit a through-hole.

{0064] Biosensor device 90’ hosts a sample fluid transfer or extraction pathway
116 having a distal end which éxtends within a portion of microneedie 92° and
fetiminates at a distal opening 114. At least a portion of the proximal end of %
pathway 116 resides within the biosensor portion of device, specifically within
matrix area 122. Pathway 116 is dimensioned so as to exert a capillary force on
fluid within the pooling area defined by opening 114, and draws or wicks

physiological sample to within matrix area 122. Extending laterally from

proximal portion of pathway 116 to within a portion or the entirety of matrix area
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LFS-144 20 Atty. Docket No: LIFE-054 122 may or may not contain reagent
conposition. Further, test strip 90° may include a double-sided adhesive

| ayer 128 situated between substrate 120 and nenbrane 126 to hold them-.

t oget her. Doubl e-si ded adhesive | ayer 130 has a cut- out portion 132 which
corresponds to the area of matrix 122 and defines an area for deposition of
t he sanpl ed physiological fluid and for the various nenbers of the signal

produci ng syst g4y L%Gé%ﬂ%élgmn L%ac%?tate%h&@?ggroﬁmayniwﬂﬁﬁxgkéamend

extends from substrate and ace- ning configuration in the
formof an openlgﬂi114 |ch extends transverse to a dinension, e.g., width
or thickness W-92'  As with recess 112 of nicroneedl e 90

above, opening 114 forns an. open space W thin the tissue upon pénetration
of the mcroneedle into the skin. Such open space acts as a sanple fluid
collection reservoir wherein fluid rel eased upon penetration is pooled

wi thin t h¢0®phce prTionugh thetinvwmgdrehasibeeroddshrbadHorefences o/ certeiml axrinples,ri ¢ cel | .
Not e, however, that the needle variation shown in FIGS 11 A and 11B may

instead rely S@b@ﬂllﬁﬁc@pbﬁﬁ@ﬁaﬁ)ﬁﬁfe@mﬁs the ife@ti @M st & bd BRALto thE osensor
device 90" hosts a sanple fluid transfer or extraction pathway 116 having a

distal end whi ch. 2XERAGANTHR il efidAS hbOinitld Phid RIERGLE oPBy wag@f%hteerm nat es

at a distal opening 114. At least a portion o e ‘proxi nmal pat hway

116 resides w thi nélérﬂ%es% %lnésrgwag) t ogﬁg%t eV| e{stoo@qﬁétftlllecl% | ¥ Lt hin

matri x area 12578 exert a cap|P ary force
on fluid within the pooli.n a. b e 114 and draws or w cks
physi ol ogi cal g&r?ﬁ‘l’sémtlﬂ"%t‘? lsrli° E‘?ﬂ Pti‘:‘ @5&83’ Xlﬁﬁe@f’gﬁﬂ?tﬁ@e Is%ﬁpér"é%}ey from

following claims.
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proxi mal portion of pathway 116 to within a portion or the entirety of
matrix area LFS-144 21 122 are sub-channels 134, which facilitate the
filling of matrix or matrix area 122 wth the sanpled fluid. [00651 Though
the invention has been described in reference to certain exanpl es,
optionally incorporating various features, the invention is not to be
limted to the set-ups described. The invention is not limted to the uses
noted or by way of the exenplary description provided herein. It is to be
under st ood Wexdaim: he breadth of the present invention is to be linmted only
by the literal or equitable scope of the following clains. 22 W claim 1.
An anal yte detection systemconprising: a first body portion conprising a

| anci ng nmeg¢hani amahilade deRotdn $8RmicdngBingar m pi votably connected to said
first body portign and operatively connected at, a first end of said | ever
armto a test &{iFSt PO RUTPHEMRHSHE langngmeehanism hpfcomprises lexes fam pbpgably

portion sl igghlyg fLGR Hﬁﬁ?% potidh dnld 'bE_Erag&nkg)y cHRELEP R a fildFerREAR I8RHYm to a

portion conprising a coc ext ensi oh a magazi ne adapted to receive a
plurality bt sinpadetface gtember byps laungthspriogn t he cocki ng extension of said

d bod ' ' | i th. f .said | f
a1 anci ng. ot Rard B BORERGEOBY b uFapS &Ry Bal Rl wRpE e

menber to pakien dormpsdingi EodhidgexnsidhthndBgazi ne and advance said test strip
along a lancing path . 2. The systemof claiml, wherein said magazine is
carried by sai d2 5W8EWRE 28Rgd foreesivha alwplity of unused test strips

wherein the cocking extension of said second body portion is engageable with a second
end of said lever arm of said lancing mechanism to pivot said lever arm to advance said
interface member to take a test strip from said magazine and advance said test strip along a

lancing path .

2. The system of claim 1, wherein said magazine is carried by said second body portion and
wherein said second end of said lever arm is actuatable by said second body portion to pivot
said lever arm and load said launch spring spring between said first end of said lever arm and an
end of said interface member for firing a test strip to position at least a lance portion of the test

strip past a face of said second body portion to penetrate a tissue site .

3. The system of claim 1, further comprising a button, wherein said body portions are

adapted to be moveable relative to each other upon depressing said button.

4. The system of claim 1, further comprising a meter test element and a meter screen.

5. The system of claim 1, further comprising a test strip disposal mechanism including a
pusher arm with a disposal interface portion, a disposal lever arm, and an intermediate link

between said disposal lever arm and said disposal interface portion.

6. The system of claim 1, further comprising a cap.
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wherein said second end of said |lever armis actuatable by said second body
portion to pivot said lever armand | oad said |aunch spring spring between
said first end of said lever armand an end of said interface nmenber for
firing a test strip to position at |least a |l ance portion of the test strip
past a face of said second body portion to penetrate a tissue site . 3. The
systemof claiml1, further conprising a button, wherein said body portions
are adapted to be noveable relative to each other upon depressing said
button. 4. 7The Thstyswmodf otdimi Gn wherdinsdit eap conigra stogl magueineradspsd toakemert
and a neter sq.r)ﬁgfg. % The systemof claim1, further conprising a test
strip di spBYAIHEYSERIeSISS el uding a pusher armwith a di sposal interface
portion, a disposal lever arm and an internediate |ink between said

di sposal lever armand said disposal interface portion. 6. The system of
claim1, f8&rthefhcoism afictrimal, fypher comprisingp plugdlidy ehieststiipsajeashecomiisingian

said cap C%n%'gﬁd%&g&%ﬂgfmgg%ﬁgﬁ?}?‘?p&?ﬁb&q receive a plurality of used

test strips . e systemo urther conprising a plurality of
test strips , each conprising a sensor and at |east one forward-facing

| ance menber. 9., The system | ai m 8, wher ei aid plurality.of test
strips are’pr ole&eesteﬁy%flciaé?’tcg’ iwglﬁlif.m Saiq)‘?luf&ﬁ%‘ifﬁ%% SEps taé"sP'ioﬁﬁleyb‘}a eATH}dge-e
concentration in a biological sanple conprising: providing a system as
described in claims | to 9, placing said second body portion face against a
test site, §or cAneetked of tesding foyamnelytreoneansiation wachiologisalsampleceoaprisiig: fire a
test strip, r ik i Y Oom: st site; and displ aying
results on a neﬁﬁg?ﬁﬂg@rgae%ﬁeq&a} dﬁ&meé i mlmq th %

placing said second body portion face against a test site,

forcing said body portions toward each other to cock and fire a test strip ,

removing said system from the test site; and

displaying results on a meter screen.
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