9 NOV 2006 DEVI CES, SYSTEMS AND METHODS FOR THE CONTAI NMVENT AND USE C]:
LIFQUI D SOLUTIONS FIELD OF THE | NVENTI ON [0001] This invention ey
relates to the single-dose packaging of liquid solutions and Qaﬁ]g Q ces
BACKGROUND OF THE | NVENTI ON [ 0002] In many nedical and | aboratory
applications, it is necessary to provide or adm nister a single-dose or an
exactly measured dose of a liquid agent, e.g. nmedi cation, and reagents,

e.g., control solgti ons eval uanﬁ_lﬂ_l di g‘%nostl i{S ens.  Particularly in
| aboratory appl i catv ¥ Hﬂ“l“f‘is%‘\é’? MHEaﬁgBV ANMENTs i nvol vi ng
di agnostic tests, reagents ﬁ@ugggpmggld%gﬁl@ﬁgw ded in very precise
amounts in an assay process. For such purposes, certain agents and reagents

are provided in containers or packages which hold only a single dose of
liquid or which provide for the dellver of only a single dose froma
mul ti-dose volune of |iquid.FIEBBOFITHEENKONppl i cation in which precise

20Ut S (@] S20LTUTHEd B Bl rasfés&éthe@mgeedss@g)am%ﬁr@spe dy pat | ent

use of yst nms for ‘neasuri drugs,
etc., concenksRtiogand gmbata@&aga ological fluid, e.g., blood, int er stitial
fluid, urine, saliva, etc. Such systens typi cal ly include test strips

containing a reagent material to which a physiol ogi cal sanple applied and

meters configured for rece,V) i nd determ ning the target
anal yte concentration of e#%‘éﬁgﬁﬁgﬁlgdpﬁl’f ﬁwﬁzmﬁanuf acturing and
fabricaf MUZE)Of t hen el m&diédl Rad la‘b'&?at@rﬁxrappﬁcaﬁ’q%ﬁs tiyieine@dsbaty @ptolvide gzont r ol
checked by batch sanplinhg nethods in which a nonitoring agent, often

cal |l ed a contdmiinister single-ddse onan ax@d)’tr@eaﬁmﬂdosmf@d@nm agadE.g.0 test the

d effi f the test st f t
Corut | ons ar S aPBAs RIS 2 sDbRt T RbeioE BT ttre s R B e

Str:g g re ggybsf Ltggfﬁzcﬁér? 181 1%%@ éépﬁalﬁht%s%s%@ara%ﬁieaﬁalte{whwmﬁ% acturing
involving diagnostic tests, reagents are required to be provided in very precise
amounts 1n an assay process. For such purposes, certain agents and reagents are
provided in containers or packages which hold only a single dose of hiquid or
which provide for the delivery of only a single dose from a multi-dose volume of
liquid.

[0003] One such application in which precise amounts of reagent fluid are
required is in the fabrication and patient use of systems for measuring analyte,

e.g., glucose, cholesterol, drugs, etc., concentrations in a physiological fluid, e.g.,
blood, interstitial fluid, urine, saliva, etc. Such systems typically include test
strips containing a reagent material to which a physiological sample applied and
meters configured for receiving such test strips and determining the target analyte
concentration of the sample. During the manufacturing and fabrication of the test
strips, the strips are typically quality control checked by batch sampling methods
in which a monitoring agent, often called a control solution, formulated to mimic
blood is used to test the accuracy and efficacy of the test strips. Examples of such
control solutions are disclosed in U.S. Patent Nos. 5,187,100 and 5,605,837. The ’

accuracy of test strip meters is also checked during the manufacturing process by
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using the neter with test strips known to neet quality control standards
and having such a control solution applied to them [00041 Suchimuaijty
control of test strips and neters is simlarly performed directly by the
patient or user of such nmeters and test strips as well as nedical
personnel treating such a patient. The patiepnt or nedical worker is
supplied with a FSlgontrol. ol ution, such as Wﬂg@ receiying a neter,

obtaining a HeWe CRSGE M t?séért“psé‘f‘PWB_éo BIeet HEEpetrIGRt ftondardeandner . and is
typical |y i ngbyinglsith 4 ol LOLTRaPRUIS YhenfONL rol - check upon the
occurrence of any of the follow ng events: opening a new package of test
strips; [0fMhg a nduchygtaity cudites] of test Biripg and mledy Risirgildrly psforingeé neter and

test strips; after the neter is dropped or the |ike; when the anal yte
measur ement  AESEHY &Y the pasentcampEaf shehwmetses anditrstrinsgs svetlrasmeadjcal eel i ng,
e.g., when : r |t 1 ndj .es a subst ant.iall.y high
Cevel of bl B ol SEa Bk E Tl I B Lil FRYER DRt i

when a gl ucogentiEaBlItOAERICh af Gich fedefvin}P4 fRter Mibtathidg AR PitkagSofieg! i ng
sick, etc. Control results which fall “outside an expected rahge nmay

i ndi cat e: usé&tripsosduitperdently pbeithey, atidris (ypieslyinstncted de perfomi p quaiy ai ner ;
test strip contarIi at.ion, tgeteri oratipon, c%aﬂa or_expiration, neter

mal f uncti on; CRRRY rcgle%'ﬂR‘i?t BHC%PF%?fW;O 3 ﬁﬁ)glpwéﬂ&%ﬁp}soppw&,? PO whi ch
i's "outside g&@@ﬁ?&%ﬁé@@%%h@%@&ﬁ v?l?é?)%f‘ainiﬁ or lefaggﬂgﬂo Uddhe

above-descri bed contro 1ons are typically packag n a plastic

or

uti
cont ai ner or meeteyl anddesy swips; aftee tht repensidigpreddr dfe likee sdhen trt anahge s i s

typically configured wth smal | opening at the end of a taper through
whi ch a rel ame\?@‘&ﬁmefnrfﬁf“ﬂf?i@@%F%%Céﬁo%fh%WPUﬁ cugenihy %ﬂl%ﬁ'&ve‘?'}éﬁ“spensed
by squeezi ng ;g8 ich§ireméit e RERateS a SulicBiitin @ hidRl1kd 8P b ;‘;H%ﬁlcgﬁj 05

commonl y used 1 n diagnostic assay applications,” particular in
gl ucose noni lorel byt thedatidne isl fiekléng dustei dormak; patvaen a glucbsegmedsurétoatai ner 2

R AT LI SO T
oot about Syig ol st s MDAl aiape eSOl O
cont ai ner bodigst dtripscontaineettestatriphedntirhiabtion, sletrisaeion] dunaperor iegpirat®nhel d
several M e R ONel A ntrer toloton Sxpitation dadlor & cogtrol Sofution which fo
applies a sl ,nboﬁff Iggll fign; control sol P ; or a control sohutio

outside of an acceptable temperature range, etc.
[0005]) The above-described control solutions are typically packaged in a plastic

container or a glass vial. The dispensing end of these containers is typically

configured with a small opening at the end of a taper through which a relatively

imprecise droplet of control solution can be dispensed by squeezing the bottle.

An example of a control solution container 2 commonly used in diagnostic assay

applications, particularly in blood glucose monitoring and the like, is illustrated in

Fig. 1. Container 2 holds a volume of liquid control solution, typically having a

volume of about 3 to 5 ml, which provides about 100 to 200 dosages which

typically lasts about 3 months. Container 2 has a body 4 and a cap 6 which screws

or snaps onto body 4. To apply the control solution, cap 6 is removed and

container body 4 is tilted so that that its dispensing portion is held several

millimeters over a test strip’s reagent area. The user then applies a slight squeeze
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LFS-231 2 9 NOV 2006 pressure to container body 4 to dispense a droplet of
the control solution onto the reagent area. Such a contai ner andd t'Ae l8beps
for dispensing control solution from the container have their drawbacks.
First, the container is repeatedly opened over an extended period of tineg,
t hereby repeatedly exposing the control solution to contamnants in the

Because e AESRUE 5 oiiERedmb o Senss 1006 SLheRaTE OB G BF ty
(such as di ab@iotfiSkea Kheh H%@ﬁtafn@feg@g@klseégén W@E@Ensﬁ SRR AN BRY-of 0P it

whi ch may further contam nate the ut contam nation can cause
erroneous andieuoatdimsthave theirtdrawbdckist First, thetcentaineed repatedhopaeaoved
sol ution has becone contami nated the entirety of the control solution nust

be thrown andy Exteaifd rervdvel sisi Sieredly TepraRaly sFRosHedhn coBtd relubertd y.
Mor eover, V\’h%Qntfcngl% gtspggl?:ﬁgeﬁ ancﬁor?gly}lfa%gp.tsgi:ﬂ;%rthg Lse?‘os I}rgmlrsoﬁv%:x]c tc'a?:& gay not

be readily avai user, possi eaving

medi cal Iy ri sbptamidanat iBdtaudeithé DRISBE fich comted) sBlitiOhs aftdn EARYHEF sol ution
containers are problematic in that, because such a relatively large vol unme

of the cont r @extentyysudras dahstios)i thedisern freguenty Saehlesthe chp andmay dodp ol ut i on

i |l bef jority of th trol solution i d, which
al S0 adds t o {HE BBLFUTEEr PoREmIAle B solioR onich CPRETURRIN PRty the

control  sol WibRdbus 8RAIGE: tdtirBiults! it RdetrRMedtRA R SITRI sdiftsSHAl | Yy about |
to 2 years, but once the user opens the solution container, the shelf-life

qui ckl y dr opbetameedngaminafedvherentirhty cdle ¢comtrohsoletoont mostristthmwpavedyl, em
menti oned above. Also,. the user forget to replace the cap .on the
cont ai ner caa’éﬁ?ﬂ&%%@n@&}ﬁPBF"%W‘EI}?%?PQ?%O‘“&%E}@FMrem%é‘ﬁg?n_IH_angi ng the
anal yte conCeibgeal| LibwBhRhink LS ohiol HRYITARRPHSG be\tBddiBSavatigidl td @pal 1y, it

Is difficult to precisely and accurately di spense the “requisite vol une of
t he control sstrupossibly leamingihithion hsuinte pedicallyan skysonstiim dfstherdiore, vol ume

di spensed is hi,ghly user d ndent in that t user. ly to much
Contro ol uSHEHPISS Bh/arsSh RN ipridieers s Mepats infagh BHAYE BE8 4 [ ¢ o
solution by Rkivdlfred RohurRRUME cdnBBPGhurfdhas frovidedS ettt or dhanback of

prior art control solution dispensers:
control solution may expire well before a majority of the control solution is used,

which also adds to the cost of treating the patient. The sheif-life of the control
solution sealed within its original containment is usually about 1 to 2 years, but
once the user opens the solution container, the shelf-life quickly drops to only a
few months due to the contamination problem mentioned above. Also, the user
may forget to replace the cap on the container causing the control solution to
evaporate thereby changing the analyte concentration which results in erroneous
values. Additionally, it is difficult to precisely and accurately dispense the
requisite volumne of the control solution from within such prior art containers.
The volume dispensed is highly user dependent in that the user may apply too
much control solution by over-squeezing the container or may apply too little
solution by not squeezing enough.

[0006] There is yet another drawback of prior art control solution dispensers:
while advancements are rapidly being made in the development of systems and

devices for measuring analyte concentrations, there has been limited advancement
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whi | e advancenents are rapidly being nade in the devel opnent of systens and
devi ces for neasuring -analyte concentrations, there has been |i .ts[ﬁdZ[][]B
advancenment LFS-231 3 9 NOV 2006 in the area of control solution

cont ai nment and di spensing for use with these advanced systens and devi ces.
In particular, advancenents have been made in mnimzing the pain
experienced b Il ent in obtaini. e of blood or interstitial

h |
fluid as wel I"¥ H’ie q%iipt?ﬁ';qqpﬁp&qulqwnfqlgggerﬁﬁggp CRIRHEN Ust Wb digse necessary
to carry out aavﬁce&%%rgyg@fﬁ%g HodRERH, S Hem e nk A Wi rnl;yla%@ inDeen

acconpl i shed by red e vOl ume Si Ze necessa ef fect
an accur ate amaimizigrhepainenpeienaadby e piize inbbtahfingeesthsle bdblgitai ni ng
the sanple fluid. The latter has been realized by the integration of
vari ous conpfsHtal fiudas meH as mwa&aﬂéﬂtﬂmm@awﬁéwm@pmﬁ figpsal |y,

' dl ing i i 1 tri h th
descrtbed | nifbSsapR'efy O 4 PhERE BhRcealbhlh MiGrdih B Tbe B B8 005 o3
and the appl beét a@0mphishdd WBoredidhy So@ tROEARPle %Mh@@ﬂe@%hﬁ%@?ﬁ&@es and

Met hods of Using the Same,™ having Attorney Docket No. LIFE-035 and filed
on the sane daycéisatewnalyte mhdsurenaane andhthesiae dinlonqedledbedbibipingether ence. I n

t hese tester devjces e, integrated .needle/test strips include a
capillary ché?mg#cciﬁdﬁlchﬂ%mﬁgé quBﬁ?aéIﬁe(gg%ﬁ'ieﬁ_ﬁtengf‘ Hg_"%ﬁ%al tip of the
m croneed| e BmbBRertERRA Tof GRS uRIEA RHocdBt Specifidg, Wr&md]é& g test

strip. Additionally, in certain of these enbodlnents; e tester Is
partially dinoperesegiintappated withrest stripispsuah asthoserd¢scobad indéSi Patettonat i ¢

Cliect i cal 1y ARPRHUTGSEES Pos 495 (488, RS2 B8 siaipesoplioan sitaed or engaged
with the netepnplisibpRabral EbiwdoARerss MMeaRId %@Ubfﬁgmh @a%gbxaaﬂﬁgi ating
the need for the usér to handle the test strip. An exdanple of such®a neter

i s descri bed AttorieyTodkat diot LEIHOBE and filedemtthe bande ddyrheredith, vlictedier e Anal yt e

Test System _having Attaornpe cket No. LIFE-054 and filed on the same day
herewi th, whib€kn 'é"%ﬁ'é’toé%tFﬂ P% Fi5BeeatlBdhesy tystardenises the iptsgratedr s

o T2 ARl AP oA BMEE Bt UMt (1

step, the distal tip of the microneedle to the sensor reagent area or matrix area within
the test strip. Additionally, in certain of these embodiments, the tester is partially
dispensed from the meter in an automatic or semi-automatic manner for accessing
and collecting the sample fluid, yet remains electrically or photometrically (as the
case may be) in contact or engaged with the meter during such fluid access and
collection, thereby obviating the need for the user to handle the test strip. An
example of such a meter is described in U.S. Patent Application entitled Minimal
Procedure Analyte Test System, having Attorney Docket No. LIFE-054 and filed
on the same day herewith, which is herein incorporated by reference.

[0007] This configuration clearly saves time and reduces the risk if injury to the
patient and contamination to the strip and meter. As such, in a single step,
physiological fluid can be accessed (by penetrating the skin with the
microneedle), transferring only the minimum amount of sample necessary to the

sensor (by means of the capillary channel} and determining the target analyte

concentration within the sample (by means of the engaged meter).
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physi ol ogi cal fluid can be accessed (by penetrating the skin with the

m croneedl e), transferring only the m ni mum anount of sanple nec$ﬂ§@rmbto

the sensor (by nmeans of the capillary channel) and determ ning the target

anal yte concentration within the sanple (by neans of the engaged neter).

LFS-231 4 9 NOV 2006 100081 In order to evaluate the performance of such
the nmeter is equipped with "on board" diagnostic

an inte ted system [

el ect rogé@@?and s dPRdsTdo evalepte thegsriorpance sif sehoan integmted sxstam, the descri bed
above with r ; L Dotk s Ly - f ing the efficacy of the
test strip' ﬁ@ﬁ’g‘gr‘* hgﬁﬁé?gnﬂihgﬁgﬁ}gr d?:éﬁoségﬁ?e:cér%ﬁ%gg?%ﬁ argi Wiedsers can

be used in t kbstrelsbution i@ pAlvitRidEas RBciRRtabsi€ Wi r@épectq'bﬁ)%rlsdrﬂﬁe fx&lropl et
of control solution on to the designated sensor area of the test strip as

menti oned abdVktestingthe efficany optheves sioip’s wnsav Vit hagrichert ebfteddt i veness of
the integrate

d,. mi croneedl e. e c ult?lf.de osi t droplet of control solution
onto a st eritPIPQR dSpREseriaR Hﬁe‘g&' Si‘iﬁ‘ge {Waﬁ{a&tgggémtgpi gb within the
droplet to ewdpeadife a 1§fJf%sﬁarM%eﬁﬁﬁm% ib iR d&?&hﬁt’e?%é’nsﬁ%?ﬂ%ﬁ'%khhe@é@ev;r’

such requires an additional conponent and additional steps wth a ver
hi gh risk of stgnésamemntainedabove, theee isqonirodkios dbrudviahuating tHeheffestibaiesadfe i s not
adequately sterjlized, Even if a_ sterile subsirate can be ensured, there

i s no means (o° ISETYtedmHEroneRdis PP oG Aerastt dropigh i contiok solutipecmtea
di di : - Ski f dy i d
Flura & her e SErTRAd Sl eI BOLALE o i fclals o' i A bh el g ARRRREEY, |

to penetrat ehséffectivendsbef thekapitlaryt dtans¢lcesivevanguieh foadireeat dddisorias provi ded
under actual operati ng conditions, the needle's tip strength and the

needl e' s abi ISPEPOREPLENEpAdiEonal §lapaBId 2wy highmskafcppiamiration f éhef r om wi t hi n
a sol i d. medi %B]aﬁﬁleso‘l‘qﬂfaolﬁl i?tkfec%ugﬁrate?i‘éq'}o'r'%ﬂe‘?{gate%losq lze@.sEé%i-fff’a sﬂé}fiée. is a need
for an i nproved neans of containing an I spensi ng contr ol sol'uti ons and

ot her reagentssbarute e@chd éhshred, therds 8o deans 1A minf¥ ofitingCidnaltionst er est
woul d be the devel opnent_ of a control solution containment structure which
provi des ver ywhesein thg eeedieds dispensed in @ managy te papaene theskipgriace ansawiskt t he

contam nati o QCQJSSME%&Q %Eﬁc%kh. Sﬂloyé §p%91’ﬁc£ﬁ‘l)p ifgf;it&;% Yk Qt?c rgeieﬁfé ’ sO;biH@%

penetrate skin or the like at the speed, angle and depth as is provided under actual
operating conditions, the needle’s tip strength and the needle’s ability to provide
suitable capillary action to fluid from within a solid medium are unable to be
evaluated.

[0009] As such, there 1s a need for an improved means of containing and
dispensing control solutions and other reagents and agents for single-dose usage.
Of particular interest would be the development of a control solution containment
structure which provides very accurate and repeatable single-doses; prevents
against the contamination of unused control solution; minimizes the risk of user
contact with the dispensed solution; provides a practical number of single-dose
units, for example, for a single user over a given time period or for short-term
mass use by a large number of users such as in a hospital or clinic; facilitates
maximizing the shelf life and efficacy of the control solution; provides quality
control assessment of a plurality of aspects of integrated test systems; is easy and

convenient to use and store; and is cost effective to manufacture and store.
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contact with the dispensed solution; provides a practical nunber of

sirngl e-dose units, for exanple, for a single user over a gi vegan fMBs peri od
or for short-term mass use by a |l arge nunber of users such as In a
hospital or clinic; facilitates maximzing the shelf life and efficacy of
the control solution; provides quality control assessnent of a plurality

of aspe f int ated test. systens;,i s easy apnd convenient . to use and
storel;O i@@“ﬁ)s cost eCPP’éSEﬁ‘\‘;E f?%grﬁﬁﬁ%f%&\’taﬂ%e%ﬁ’ﬁy EF Bfeé‘?mlngleﬂ‘P.}@EQ NOV 2006
[0010] OF cowhfios HFdurGalddbRes 2N a@%ﬁgeaaﬂg%nwggﬁtoggfﬁﬁal tle? the

subj ect invention in varyi'ng degrees. I's I ntend I'h one way or
anot her, t he mventiemts afrassistande iassdisimpriserien to patient Rgf-bRnitbefigaid patient

sel f-nonitorin nd therefore result in inproved outcones in the
nmanagenent oitheg?’g@'a@él}]t japraed quteasessds thesnpmagryeno i diraseVEmsON [ 0011]
The present hﬂmg@%ion i ncl udes devices, systens and nethods for containing
and using liquidSolutions. The subject devices include novel liquid
cont ai nment structures and packages of such liquid containnent structures
for containing single doses of a liquid solution for subsequent use. The
subj ect systens include at SUMMARYDOETHEBNEENTIONNt ai nnent structure or

Kk t ai t st.ruct dthe liquid ti f which th
e Tt A" BB A R B et 36 s R, Ty pe of

agent, reagegbnt@inifOid Ring 5Qlidsdi8Hons! MheSuBjeeCdeiERE MRAR oV e Htg.xi@l he use of
t he subj ect devices and systens. [0012] The present invention I

parti cul ar| y centamaisingstfunturas endpachagesnitfisoth Bglid tomtaimmenssidhdhoes fdie peri odi ¢
eval uati on of systemwhi ch i.s . use 0.anal yze hysi ol,.Qgi cal or

biiol ogi cal f I‘:B’i]éta’éﬁlngm’égi\é\gﬂfc‘rsd’lfaé‘(ﬂ“lﬁf?‘%‘t‘féonat?)ég@ﬁ%%{%@gﬁey ﬁ’%&ﬁﬁle@hr ed to
mmc the pagydeatt aicldde4t ﬁa&%neauﬁjagﬁ&%tﬂﬁmm%wﬁyﬁ{m aPkage3Te

particularly suitable application of the present inverntiomis in the field
of blood ¢l gemtsenmiat strunturas amdhthediqoot solutist fiot whichriady, are igendeditoni cal or

hospital, settings,.and .for, hone use by.the diabetic patient. [0013] These
hnd ot et onr RS T Viwid S On e F CamioE s TG SETSEETH R PR

solution. The subject methods involve the use of the subject devices and systems.

[0012] The present invention is particularly suitable for use with control solutions
used for the periodic evaluation of a system which is used to analyze
physiological or biclogical fluids. The control solutions are chemically
configured to mimic the particular fluid for purposes of the evaluation. One
particularly suitable application of the present invention is in the field of blood
glucose determination in both institutional, e.g., clinical or hospital, settings, and
for home use by the diabetic patient.

[0013] These and other objects, advantages, and features of the invention will
become apparent to those persons skilled in the art upon reading the details of the
methods and systems of the present invention which are more fully described

below.

BRIEF DESCRIPTION OF THE FiGURES .

[0014] To facilitate understanding of the description, the same reference numerals

have been used (where practical) to designate similar elements that are common
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becone apparent to those persons skilled in the art upon reading the
details of the nethods and systens of the present invention wWo¢hjjare nore
fully described below BRIEF DESCRIPTION OF THE FI GURES [0014] To
facilitate understanding of the description, the sane reference nuneral s
have been used (where practical) to designate simlar elenents that are

comon LFS-23 2006  to the Figures. Sonme such n ering has,
however , beeﬁ0 élﬁg‘"ﬂwas FRAME shehwmbegpe lhger’ SOVBYFTcPesp amitted gUI‘?ﬂ S‘#‘F(j)
illustrates a&“ﬁﬁg ?of a prior art container used for containing and
di spensing a cont olution. [00161 Figs. 2A and 2B are cross-sectional
and pl af#15yi ews, Fugslpﬁnstralﬁlayl exafnpiesf a pridvaci ovenined isédfr komtbinthg

cont ai nnent st&/gcture of the present invention having a single-sided,
circul ar res8fBEPeNEBIE 3 GRATAL FQJH“OY[ 0017] Figs. 3A and 3B are

Cross- Sﬁﬁgiﬁgnal a%?&sp%ﬂrlﬁa 2§ :ﬁg\%ros% ??@%ﬁél‘ a\ﬁﬁﬁa{nap{/le%ﬁt eSpe C%Hﬁgenb d' ment of

the Iiqui ontain ructure o e pres I nve

si ngl e- si dedembadiaient LSRNl contithrnant sttt of[tQQ z%aelﬁhmnu&ﬁ\haﬂel 48 are
cross-sectional and cﬁl anar views, respectively, anot her pos&%

embodi ment  ofingleesifedy airenlamueserv oimeonfigirationt ur e of t he present |nvent| on

havi bl e- si bl f t 019
el A D o SRR AR Bk SRR o g e VP re bR oy et
struct ures Ofedoli@ eRib8&RHNt bﬂﬁﬁﬂkqg&l“c&h@é{hrﬂgnt%trheﬂu?é divgt %Sre's@r?tgﬁ’vé?l‘ﬁgﬁer of

| i quid contai nnment structures Fig. 5B illustrates another planar
sheet enbodi h‘é‘nngaSp‘alﬂwded)quuarqudrvoumnﬁgmmm structures of the present

et AR 09, Bk R R RSk T OB
|k, Somt ARRS b g BB BN : of FHLeg 0 ©
invention having a double-sided, oblong reservoir configuration.
[0019} Fig. 5A illustrates a planar sheet embodiment of a packet of liquid
containment structures of the present invention having a relatively large number
of liquid containment structures.
[0020] Fig. 5B illustrates another planar sheet embodiment a packet of liquid
containment structures of the present invention having a relatively small number
of liquid containment structures.
[0021] Fig. 5C illustrates a strip embodiment of a packet of liquid containment
structures of the present invention.
[0022] Fig. 6 illustrates a cross-sectional view of a dispenser for use with the
liquid containment structure pack of Fig. 5C.
[0023] Fig. 7 illustrates use of the liquid containment structure of Figs. 2A and

2B for evalunating certain functions, features, aspects and/or capabilities of an

integrated microneedle/test strip sensor.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] Before the present invention is described in such detail, it is to be

understood that this invention is not limited to particular variations set forth
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liquid containnment structure pack of Fig. 5C. [0023] Fig. 7 ilgm\ér@%‘es use
of the liquid containnent structure of Figs. 2A and 2B for ev ¢ g
certain functions, features, aspects and/or capabilities of an integrated
m croneedl e/test strip sensor. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 1 [0024] Before the present invention is described in such

detail, it i }Fto be underﬁt ood thatgt hj.s i nve%og@i s . not limted to
particul ar vaFi4t FoRIUS£hinges gr mogisicadansymey Regpade)iethe pseation as vari ous
changes or mgidrivedil ; ' s Welak i nd

equi val ents may be sE%gﬁ?l?%%é%tg%vﬁg&&%%gr\??ﬁg%é gi:rhr%ﬁ%&ﬁrﬂﬁeggu%pi rit and
scope of the spmitend sanpe df theaitidéritionn, In mddiyionurardy madifiomsonyayaydis: madte to

adapt a particular situation, material, conmpasition of matter, process,
process act (@ #Iap appEisular sitiatioRematsTiah cPRPYTION ghmaiter, Brocessop@ce® t he

present inventJ o L4 ' kptended to be within the
scope of the%%‘@irbrl;ss@ﬁgsaégHgbgﬁﬁlv%g%“fﬁﬁ/&%g’ggmlg Ir?seeat BP9 &]/ be
carried out isoctempdificdeisnsaire iMiende@Gd bewithRVRBbeopsifehe dGimakdethdrdin,
possible, as well as the recited order of events. Furthernore, where a

range oflt@Mues | Methads meied hareingnayererastisbebtinany exder 9f thememtedeni ng

val ue, betwe t.he.upper and | ower. limt. of.that r,ange and any ot her
stated or i nt?egfr:r\l/t%_ﬁ"ihhcgl @é?%%aqliyrpofsﬁél[e, SN ﬁhgﬁ?ét_eflé’r‘%ﬁ(?gﬁﬁ%{g%ed within the
i nvention. Nﬁzﬁher’rﬁorbﬁwﬁ&@h%ﬂﬁe@if@ﬂlﬂg@?stpr@ﬁ)de&lﬁii's(?ﬂaérs{o%attl‘r’e{t%y&gz the

inventive variations described may be set forth and clainmed independently,
or in conbi naEMvgnng vatneabgtwiser therupper anddbwehemitedthat eangdesd mhpetheher ei n.

0026] All exjst] bj ect. matt tj oned. her ei ... publications,
patents,  patbd SpR R oS RO HRPBS SEOPTBBISt SUbHS r of er once
herein in itsnveafibh! Als6, ﬁﬁE@ﬁte&ﬁﬁ@diﬁ?aﬁ%\%\%Fgﬁoﬁm?&aﬁﬁE ofBiclifiedi®Y¥ conflict

with that of the present invention case what is present herein
shal | prevai [Vpriatitns desdribed moaycbe det forth andeslpmed intlegesishdy yorfinr t hei r

i scl osuro b i kR NGy 11ng 9oter ot e present, sppllcat on. Mot ng
[{0026] 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 ertitled to antedate such material by virtue of prior invention.
[0027] Reference to a singular item, includes the possibility that there are plural
of the same items present. More specifically, as used herein and in the appended

13 b1 N1Y
a

claims, the singular forms and,” “said” and “the” include plural referents
unless the context clearly dictates otherwise. It is further noted that the claims
may be drafted to exclude any optional element. As such, this statement is

intended to serve as antecedent basis for use of such exclusive terminology as

LYY

“solely,” “only” and the like in connection with the recitation of claim elements,
or use of a “negative” limitation. Last, it is to be appreciated that unless defined

otherwise, all technical and scientific terms used herein have the same meaning as
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invention is not entitled to antedate such material by virtue of prior

i nvention. [0027] Reference to a singular item includes the poi?‘!p@imi ty
that there are plural of the sane itens present. Mre specifical g
used herein and in the appended clains, the singular fornms "a," "and,"
"said" and "the" incI ude pI ural referents upless the context clearly

di ctates ot herw se Hgther tedtr@ the clains may be drafted to
excl ude any SB?WQU%CF Oy gRe ¢ rfina &@Féﬁéﬁf"m@thlsﬁﬂéﬂﬂ@d to serve
as ant ecedent,e fggg%{s for use of such exclusive termnology as "solely,"
"only" and the ITke in connection with the recitation of claimelenents,
or use ¢4028]" negatlhdedcribing thebitgect ib@ation,ithe tesms Olided'annt ehiiat gdy bbat

unl ess defined , otherwise, all technical 'and scientific terms used herein
have the sambS§fEiEHT ﬁ@nagahfbrrzmm tgmNGEeRtoIs usedbbaronineansdey st ood by one

of ordi nar N, t he ant t nvent bel ongs. 0 28] In
descri bi ngyt E@SELID RORpE oF f@Htlor{ H’B c§h mI (ﬂlu‘%l g’rmam?y <GP y] be
used inter changﬁahieez:oh&ﬁﬁhéht sfrh&uﬁeetfrrﬁacm%? h@ﬁreéé%ﬁﬁhvbﬁﬂcﬁi thdBARS any

subst ance, corrpound or solution which, wien inliquid form may be
cont ai ned WI “teagentt’ he usadriteadin means sswhsmnucseorcsphman Kexgageof) uséxbtopr esent

i nvention; erm rea ent" as used here hst anges or
sol ution (or cﬁjtélﬁ?fcﬁ%ﬁte SC IS8 2 E’ﬁ‘éﬁa!iﬂagfsil%t%?ecte%a&?’?t in a
cheni cal analsymiisn” ﬁshﬁ‘sea%f@i ﬁl@éh{srai?ﬂamﬁahl;ﬁﬂt)ﬁfblog%@al USh efagﬁt%hﬁn ns an

artificial physiological sanple containin anal Intefest used in
a di agnost i c angptei afantierast useddn aldmgnestrcsapbbmﬂoagmd the'tepmskphé’kagn,d "pack" may
be used |ntec‘c?ﬁ%§ﬁ,mg aie ei n, and, sed her.ein, efer to two or nore
ofi the "contaP 128t P &y be pged t‘W«Sr pRecaRl hergpe ard: G ussf BereBackaged

formor for rr"i‘éfe:r {oocg.%gdr thére ot il ebndfRtdnt Birfturbeo dftflé’ gfl;élts%rﬁr?nvetnlﬁsnws’l ect

devices, i.e., liquid containnent structures an contal nnent packs,
and subj ect $>yei¢ager®fonnm-fonhhte subj ect devices and contained liquid
solutio e des d flr | . owed by a  description of the nethods of
f abri caﬁ%@ the s B ”5:’&% tgmgmenng) dlersrubygst ﬁﬁvrﬁceso‘l‘et]h@“gubj ect

met hods of -Ughfginhnlig Mtﬁ%& afiP NGB8 0RAnTNE RS, dndl B RY H8flms, ie., the
subject devices and contained liquid solutions are described first, followed by a
description of the methods of fabricating the subject devices. Next, a description
of the subject methods of using the subject devices and systems is provided.
Finally, a review of the kits of the present invention which include the subject
devices and systems is provided.

[0030] In the following description, the present invention will be descnbed in the
context of analyte concentration measurement applications, and particularly in the
context of glucose concentration in blood or interstitial fluid; however, such is not
intended to be limiting and those skilled in the art will appreciate that the subject
devices, systems and methods are useful in the measurement of other physical and
chemical characteristics, e.g., blood coagulation time, blood cholesterol level, the
existence of legal or illegal drugs, etc. of other biological substances, e.g., urnne,
saliva, etc., involving the use of a reagent. Likewise, the devices, systems and

methods of the present invention are useful in applications using other types of
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Finally, a review of the kits of the present invention which include the
subj ect devices and systens is provided. [0030] In the foll obhitg Z00¢
description, the present invention will be described in the context of

anal yte concentration measurenent applications, and particularly in the
context of glucose concentration in blood or,interstitial fluid; however,
such is not intended to be |limting and thase skilled _ in the art wll
appreci at e t RAPSHHES QU ageabwhigh (aquit thegpovenigntarpvisien Rbasrosiss deseell in t he
measur ement  QficiPiMetan %ﬁ%gﬁh&a”d chem cal characteristics, e.g., blood
coagul ation time, blood cholesterol |evel, the existence of |egal or
illegal drugs, etc. of other biological substances, e.g., urine, saliva,

etc., involvi %_th use of a reagent. Likew se, the devices, systens and
met hods of tlﬁ'—pﬁ%@ﬁlﬁﬁnventi on are useful in applications using other
types of S-231 W ubst an r._agents ich require the
conveni 91@#1 rovi si‘%nlgg laeéggég\fesgle g&ge%ﬁ?thg&% TRy ae %ﬁ&l‘ﬁaents.

Subj ect Devi ceftal@ibni miduidRind h0fiRdi aheNSmedtack @fceRSimdg 4 NGuidr esent
invention are a liquid containnent structure and a |liquid contai nnent pack

for contai ni sglusion fepusubisequentutse.oBothoron§ghratiquscare desseibedbelawasnfdlasr at i ons
are descri begd_ bel ow as l.l . as he materials and fabrication techni ques
for them Li ?@a%ﬁgﬁﬁﬁ@ﬂcagﬂtﬁf&&ﬂ‘é@%b%ﬂ Referring now to the

drawings, Figs. 2, 3 and 4 illustrate various enbodinments of the liquid
contai nment structures of the present invention. Each of the illustrated
li qui d cont ai nnentligaid (ontaimgentStaonfeésgured to contain a single dose of a

i quid, as agJeagent or, control solution, in.a sealed, portable
ormat . 00820 30, ¢ HRERE notrio S fradingd, Figs 2 don dalustiz variauRl | y "o
si ngul ar uni egmbRHim&es ofth 'liq?iﬁecgﬁﬁg&ﬁhaﬁgtrh&uﬁg gf"{h%rpr&%ﬁg%ex@l%lnp ach

collectively in any nunber, 'I.e., two or nore, as part a pack or

package wher of theallustoited ligad comanaiennsnichsts isconfigseditocconcimbisgigius Wi t h
caon et BB AR S e B oSS S e el Gnmec
" The containment structures may be provided individually as singular units or, as

will be described in greater detail below, collectively in any number, i.e., two or
more, as part of a pack or package where the individual containment structures are
contiguous with each other, as illustrated in Figs. 6A, 6B and 6C. In certain
embodiments of the subject packages, the contiguous containment structures are
easily separable from each other. Some of these liquid containment packages are
further adapted to be loaded into a dispenser from which containment structures
may be individually or collectively dispensed.

[0033] The liquid containment structures of the present invention, such as liquid
containment structures 10, 20 and 30, respectively, of Figs. 2, 3 and 4, provide a
compartment or cavity 12, 22 and 32, respectively for holding a single dose of a
liquid control solution to be subsequently used. Such compartment or cavity may
also be referred to as a cell, cavity, blister, pouch or the like. Each cell has a
volume and an opening, both of which may have any suitable shape. For
example, in Fig. 2A, a cross-section of a containment structure 10 is provided

having a cell 12 having a semicircular cross-section and a semispherical volume.
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easily separable fromeach other. Sone of these liquid containn@q@ Qﬂﬁgages
are further adapted to be | oaded into a dispenser from which con gi nt
structures nmay be individually or collectively dispensed. [00331 The

| i quid contai nment structures of the present invention, such as |iquid
cont ai nment structures 10, 20 and 30, respectively, of Figs. 2, 3 and 4,

provide a ¢ . oLncavity 12 and. 3 respectively for holding a
si ngl e dose ggg gé&ﬁrg&gdﬁ%bﬁlsrc bosdbrflﬁl?zti%@ﬁatcgmﬁgr %Hfﬂg'@q]{ﬁe\rif‘ll:ig'&sﬁéd. Such
conpart ment  ednt&igitichystiRMire 20 88 Peell 2f RiVIRHa hBpaSidl 60kd-sechiaY hhya blister,
pouch or the like. Each cell has a volume and an opening, both of which

may have anyfresiumatilapedielpme. Porshownanpige 3Bi cel has2/squareapesiag26ct i on of a

t ai t st t .10 i i ded . havi 12 having.
Com o rcul ar PLPBSEREREEOAT Elfy T4 SaHmaBREL aalire o) bivet U BYITRE 9 Nov

2006 As sh ' [ o B L ' g 16.
Fio. 3A contmoashiber et MeboTEREE IR o SRkl oo PSR T 0 "

cross-sect i ofBalmd an oblongsshapedséprping 3601 IukRinddstodt el thede Ehapes 3B, cel | 22
has a square opening 26. In the enbodi ment of Fig. 4A, contai nnent
structure 30SHERPlAYQSsnitapie shapehof s vohimep respectiap epéapeniag ofithped
Cross-sectio lﬁ&q . ﬁ% i I 4 has.an_obl ong shaped
openi ng 36. f"} I s%‘ﬁg%{l(gg} t?ﬁg%psp? eséé {sﬁﬁéap(ggneﬁlgnalesg%qla 5“’ of suitable

shapes of t hempllysdror th¢ O6lameaat iafy agit@pi9ae bl dim&isidnaPshapb RiagWe caviti es,
and that any ap%ggri ate three-di nensional shape may be enployed for the

vol ume and affppP &thecrost-sastignateres apddhe eAviyeparipgbeAdditiphddyed for the

cross-sectio r 1d t he vity.o ings. Additional ,suitable three
dilmensi onal 5 %B%ﬁ%ﬁ@%&%ﬁ“’%ﬁ?h (4 il%ﬁ'{%i ?"ﬂiafeeréoqslg}&eglgﬂeﬁpggfes’ el l'i psoi ds,
par abol oi ds, elfiphdias] pafabolAde Sylaiddrst Bénds k@ theAfkd! tA dNAInab tiitaBR! & ot WO-

di mensi onal shapes include, but are not limted to, rectangles, triangles,
el | ipses, qdeefnsioagkshapes inelude, dyt gramel limited fanestangddsy yengles,adlipsas

pontagons, iy AORR PRSI R T BREte™ "

cont ai n[oBBY] St r UCDIEpEndiBB 6 el AppliQdtioh T6r WhieE & contrdV &Mt @orBilerfagage from

about 100 nL to 200 L. For control solutions used on
is being used, the volume of the containment structure reservoirs of the present
invention may range from about 100 nL to 200 pL. For control solutions used on
test strip sensors for analyte detection and measurement, the reservoir volume
typicaﬁy ranges from about 1 to 20 pL. The opening diameter, width or length
dimensions of the cells are typically in the range from about 1 to 10 mm, and
more typically in the range from about 2 to 8 mm. Likewise, the depth or

[ thickness of the cells typically range from about 1 to 5 mm, and more typically in

the range from about 2 to 3 mm.

[0035] The subject containment structures10, 20 and 30 each further include a
frame or base structures 14, 24 and 34 about the perimeter, or at least a portion of
the perimeter, of reservoirs 12, 22 and 32, respectively, for providing some

| rigidity to the containment structure so that it can be handled or held or loaded
into a dispenser. Such frame structure 14, 24 and 34 defines a planar surface area .
extending around the perimeter or opening 16, 26 and 36, respectively, of cells

12, 22 and 32, thereby providing a “tray” like configuration. The planar surface
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test strip sensors for analyte detection and neasurenent, the r ?@W%ﬁr
volume typically ranges fromabout 1 to 20 L. The opening dia i dth
or length dinmensions of the cells are typically in the range from about 1
to 10 mm and nore typically in the range fromabout 2 to 8 nmm Likew se,
the depth or thickness of the cells typical|ly range fromabout | to 5 nmm

and nore typically.in the.ran rom about to 3 mm [0035] The subj ect
cont ai nnent §§treﬁfl,¥{5?r§‘stp@erfﬁet§g€lftg@“é&%’ﬁ“rﬁﬂtdﬂﬁl’i%'}“l“h@lelﬁmgeefmmlahﬁ‘ﬁ %r base

SLrctees o 28 hrAAaHoRMBILINR REBhIEHEH K0l 2o IFARE B BRLbon Of  the

perinmeter, of reservoirs I respective providrng sone

rigidity to Bthﬁqmﬂ:ﬂbtmppﬁﬁmtresdwﬁﬁﬁllé@u&h sbhmbnlthc §1&fhc€@rd&<’iﬂ‘(ﬂ1|1@d or held or
| oaded into a dispenser. Such frane structure 14, 24 and 34 defines a

pl anar ~ sur f aéSeBogshouldiconer ahguht susYorof thepwrfapeares Of)lihecblggem ng 16, 26 and

36, respecti 2, 22 .an i ay" like
confi gurati o%gﬁt}f"hg%% gtﬁlacrt&re W%%re%gﬁg’abﬂpgt%@(y é{%?%?fﬁgo romt he
peri meter of tﬁ&iﬁ}lﬁ@&@ﬁé{lﬁl’r{eﬁt anfthirk aP6EglEbsk fasndeﬁﬁﬂ?onf zﬁﬁl}h@bOUt 5 to 20 mMm
and nore typically in the range from about nm I'n order to

adequat el y smﬁp&iﬂ@maﬂtﬁebeswnpleftht heckssary BIZSOf thrmfmme dfhecoatrof sdetiaar ea  of
the reservoir shoul .about 1 t?ré)SO% of {)he suréhﬁce area of the

liquid cont 3?%?@‘3’[‘3“@?% 16 %10 U ANgS Hrom JRRUL AY 13 0vep SPY mBn’, gn EWJ%f t he
surface areatg 1calIFyfTFod1 laB&itd 06951 50 H{?Fh&akﬁglﬂﬁ)tééh?ideﬁ%n e

concentration analyte neasurenents xanpl e, the necgﬁ ary 5| ze of the
frame of a cusarisdassiol hanidbng thesontaimmen stredtunec tWikide ths fi gnrdshléustxaltgthef rom

about 40 to ver 0 and nore iLcally from.abo 100 to 150 nm 2
taking into 8H’§. g@?%ﬂf*?scﬁﬁ hﬁﬁ@%ﬁéﬂ?ﬁ&&%ﬁﬁ%ﬂf agy ¥y q 2pHAY PRESthe

cont al nTent - sichitisgite pWlichfled BCreblaApiIES didpink [ AhBlal U, frame structures

as having a square configuration, any suit pe may be used
including, but not limted to, rectangular, triangul ar, annular, etc.

Mat eri al s and Fabrg |5catl| ﬁ %29%61 The |iquid containment structures include
two primary | ayer together to define the frane portions
of the ghg3efture gud deid éyn%xﬂent structures include two primary layers which are
sealed together to define the frame portions of the structure and defining a
hermetically sealed liquid reservoir. Such a seal is waterproof and maintains a
sterile barrier. Preferably, one layer provides structural rigidity and stability to
the containment structure while the other layer is flexible and is penetrable by a
microneedle; however, in other embodiments, both layers may be flexible. Where
two flexible layers are employed, materials are used such that surface areas of
( contact between the two flexible layers, which define the frame portion of the
containment structure, are sufficiently rigid so as to provide sufficient stability to
the containment structure, i.e., the containment structure may be adequately
stored, handled and held by a user. While it is preferable that the liquid reservoir
cells be formed or provided exclusively within the rigid layer, they may be
provided exclusively within the flexible layer or partially within both layers.
Where the containment structures are formed of two flexible layers, the reservoir

cells may be provided within either or both layers.
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hernetically sealed liquid reservoir. Such a seal is waterproof and

mai ntains a sterile barrier. Preferably, one |ayer provides structural
rigidity and stability to the containment structure while the ot hev Hlayer
is flexible and is penetrable by a mcroneedle; however, in other

enbodi nents, both layers may be flexible. Wwere two flexible layers are

| teriakg_ a d such that f f tact bet
Tho. Cvo K bi o o aiefd i s A8 o A 4t inp PeeBlsciSe BT BhEe vl & nnent
structure, aagefMbh whteP¥dpsr Eﬂaﬁérﬁitsﬁen.asmtéb_lm@féhg@ ifdthde Kt QR nett 2bi lity to

the containnent 'structure, i.e., e contai nment structure may b
adequat el y  $roteddo thelnfiiddmamte matedialsyand ineseplastilishah dstthoss discddsed &bl e t hat

the liquid ' | f d or i d | usi vel thin th

g d [ayer, ChehAisgicn 27088 mibeh Bre uro g ey iF i, EFERPEt 61 [ ayer or
AN ol , - L E8 1: f d

b Lo 11 et Bl o ERsheyipEiae, Al efehot IR EI, BBESMvIGHS BOURGRARED (01 o)

or bot h | ayecblorid&ScA3dnitrdl-iutddiélie-2Rehe tehiiddndr (ABS) highdehdyer is nmade of a
wat er - i nper neabl e base _material or one with a very | ow water vapor

transm ssi onPoksgthyigse SHRPREN polyenylchiarifie (BYC).te Thetrigid jayex may e t hi ck foi |

| am nat e mat eri.al: i rt .pl .CS G S se disclosed,in U S.
patent Mo 55 BiRg8 Magedh ah R OnRHIH S Bt B R R E B tdalop i es o
such inert phagtdif theltivelddéiRmiRatbd &igethept Wiherd the ekskRoirRObdeRidRANh B,

pol yvinylidine chloride, acrylonitril-butadiene-styrene terpolyner (ABS),

hi gh densi t yTniggblayes thgiresesvgiHDREDe cprateghyrihermah fasmiagor ipjecyion swoddinghe ri gi d
| ayer may be Ve nmade .of an inert plastic material or in

conbi nati on &r?@%%ﬁ%&ll leﬁg@‘g}l‘?sm\_%@r%i&ﬁe e two are |am nated together.
Wher e t [g038ser VoiTheiffexiblOMivetad prdferably madedfd waNHaridfRIR&EIIMPI I MY be
created by thermal formng or injection nolding or other simlar

t echni ques kimarial plopper &y comiiogBg] witihe tifin éoil magrinbybereingthp twes areabl y nade

oL 3 VB OBt e BLHRET o R AAF B BB 9B " °
material s i ngdryamhieagcatahg fodd Fack BdplicHSA1, sucAlas BIRE ORERYEd mal and
Food Pk e 050,261 G285 515 b 5 678,053, i e heein

incorporated by reference. The flexible layer has a thickness which is no greater

than the penetration length of a microneedle as described above. Thus, such

thickness in no greater than about 1 mm, and typically in the range from about 0.1

to 0.5 mm.
[0039] The rigid and flexible layers are bonded together where they interface to

form the frame of the liquid containment structure. Suitable bonding techniques

include heat sealing, radio frequency (RF), or ultrasonic welding. The bond

between the two layers must provide a water barrier over the shelf-life of the

package. Of course, prior to bonding the two pnimary layers, the reservoir(s) are

filled with a selected liquid agent, such as a reagent or a control solution. In the

case where the test sensor, either optical or electrochemical, is not integrated with

a microneedle, the flexible layer can be fabricated with a peelable heat-sealed

coating commonly used in medical device packaging. Such a coating is generally

formulated from a polyolefin copolymer. The flexible peelable layer is either
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U S. Patent Nos. 4,769, 261, 6287,612 and 4,678,092, which are herein

i ncorporated by reference. The flexible | ayer has a thi cknesSsNngqﬁﬁ is no
greater than the penetration length of a mcroneedl e as described above.

Thus, such thickness in no greater than about 1 mm and typically in the
range fromabout 0. 1 to 0.5 mm [00391 The,rigid and flexible |ayers are

bonded t oget her ere they interface.tpo. formthe fr of . the l|iquid

cont ai nmegt Qppﬁ%{] rtgf.’ n @?&%%%B&Fﬁf- rf%‘qréﬁﬂ?ﬁ’ H&JEXIQ%EEYGH@ peelsd geal i ng,
radi o freque ; i [ . he two

| ayers rrugt %?gr\]/’i(e?@%n%egro Egglfs%pgfrbn\c,@g%mte E'(langs gfeg?%h%%[qg%w%ﬁgt&epackage. O

course, priorchiobonding the two primary |layers, the reservoir(s) are

filled \A@)t«{bﬂ]a selected | iquid agent, such as a reagent or a control
sol uti o040 t he Thsdwuwgheansapment siaictusesnidy 20 apd 3¢ ef Figpt3A.B and 2C,

el ectrochem E .0t eqgr ot a N needl e he f| exi ble |ayer
can be fabri ggsllp ggﬁ%l){]gfl%étr%éee 5%[“58%%531?8%1%@%8{% e??iwrt?bdhc%%]m y used in
nedi cal devi ggugaeksaSimgureSLEbf FigCDA] fof 8xdrfiplg 88 afadk bY a bR bBHoR RYed rom a
pol yol efin copol ymer. The flexible peelable |ayer is either LFS-231 13 9

NOV 200b  borRddr which 1geervpigild i3 exedusivly fosmied saaidfa topiflieniblet layersi®, whikke
flexible layer_is, peele open Xposi ng At control .soluytion and all ow ng
the test sondgret i Guetle PRENE ofFRFRH-12 GoabRoatEof Figuth 'CORVAT Firent
structures 1QmeélredlWin3fatqt albd Govideda riiti BHbre fayer 4G SRMEL NEXBlhop IdykiSt rat e
vari ous possible pairings of layers which formthe structures. Structure
10 of Fig. 2A2 where essarvpire2 i sxehateelp formediiy ingidbxittoomlayen4d). Std8tira whi ch

Carves 1o conBrifiie Bksendn i Ros it SO M Pl s Seblon s | s
Similar to Suraalikedid Bokdh R 46 WhBhehProRirouirdoss bbby bR ayer 40

and a flexible top layer 42 ere reservoir 22 is exclusively fornmed in
rigid bottoml|ayer 40. Structure 30 differs, however, in that it is fornmed

fromtwo flexibl e;m%@i&op layer 44 and flexible bottom|ayer
46 wherein reserv both layers. Liquid Contai nnent Packs
[0041] As mentioned above, the liquid containment structures of the present

invention may be provided collectively as a plurality in a pack form wherein two

or more containment structures are provided in a contiguous arrangement. More

specifically, the containment structures are provided in a pack where each

containment structure is contiguous with at least one other containment structure

such that at least one side of each containment structure is contiguous with at least

other containment structure. While as few as two containment structures may be

provided in a pack, typically a greater number is provided in the form of an array

of containment structures. Such an array may take the form of a matrix

configuration or a strip configuration which may be provided in any suitable size,

which size is measured in surface area (cm?) for matrix configurations and in

length (cm) for strip configurations. The subject liquid containment structures in

the form of matrix arrays may be provided in relatively large numbers, such as for

institutional use, which may be described as a “sheet,” or may be provided in

relatively small sizes, such as for personal use, which may be described as card-

s1zed to be easily carried on one’s person.
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[ 0041] As nentioned above, the |liquid containment structures ﬁ( é@ resent
i nvention may be provided collectively as a plurality in a pa N E
wherein two or nore contai nnent structures are provided in a contiguous
arrangenment. More specifically, the contai nment structures are provided in
a pack where each containnment structure is contiguous with at |east one

ot her Cﬁ)&tg.l nnment structure such that at | east one_side of each
cont ai nt¥AE] st r ucPBF suskagansandgyTionits Husiratedaskig. (A mderenapnarent

t t . i ' t ; ided i
pack, Lypi calTy 3 arad e ey R A e b2 Ty IR oy "ot "

cont ai nment  sfatribCtanfgaratDac ISueh padticaldr o@ifigusdtdn! SfcohtieMs @kerdplaBy &9 X
configuration or a strip configuration which may be provided in any
sui t abl e si zBBXP0 B8y Incleds fewee axmeercaniriementasbuctures 22 dependispen mat ri x

fi ti ' th f tri f i tions. Th bj ect
P qui d-cont anrchaarobrhs ¢ ittt St prelie SetinbpY fReriEE ety Be 40 o pr ovi ded
in relativel jedirtg amy ARG a verf ForAact Pickab st iwhiefd é?l@ﬁjtel {486ng l\lémemg nmay be

described as a "sheet," or may be provided in relatively small sizes, such
as for per soperforined, inwhdss withitya Beortidme peibed) tsnwebat-of sidraédudlptdehichsi | y
carried on ope'.s person. LES 231 14 9 NOV 2006 [0042] One such array
configuratio citgs"ilﬁe{’fﬂgg?%? “in Fig. 5A wherein a planar array or matrix 50

conpri SAm4kprty c j LS ; ' tyes iRt i X
confi gu?g]t i }c))n. SugE; %@E@@iﬁg’ﬁg{ﬁl&‘:&gtﬁﬁg g‘ﬁ’? ?11t%i-lécl).lir21!?@g{a't ggﬂue?ésf:ab? qiggﬁtgxégﬁrr%flgr y as
mat ri x 50 mayhdcked pefeodieallbrinarhomer settograndidaiie it a bospital As the avBragefigpeli ng on

such factors,gs,the frequen of analyte testing by a particular user, the
user's desi l_@*%ﬂ %@%@&ﬁﬁ@sg°9m?/ret&9p‘aeacsuff§w§g@rwnas§wéoéna| yte
testing i s DAY pePSly He TRt oFBSRroMsINtiSh é‘oxﬁzlﬂﬂ{n nég[ugg?gfsrslgg,gquﬁébe number

of individuals to whi'ch the test Is being applie exanpl e,
typi cal |y, i onasnonthlyrbasindefltd hadependingen themgubdriaf wiatoot paskagesloécked

periodically in a hone settipg,and daily in a hospital t he. average Type
| diabetic pBFYSrhETR SGRADED AbHEnit abIpe ?@é(gwmé%wéiab?w Py 4 to
8 times perydayn trh&ing HEIRImIRE of S8HFoP hetR tat REVeHUEh MABBAURSTENFL Ur €S 52

required
within a give time period, to provide about 5 to 10 containment structures within a

subject pack. As each liquid containment structure has a surface area defined
above, such a pack size would range from about 15 to 30 cm?, a size which can be
easily fit into a shirt or pant pocket or into purse or brief case. However, where a
diabetic is only required to test himself or herself twice per day, he or she may
wish to carry a pack having only the number of control solution containment
( structures which will be used in a month’s time, e.g., about 2 containment

structures, so as to limit the wear and tear that the unused containment structures
of the pack may undergo if they were carried around for a longer period of time,
e.g., several weeks or months.

[0044] Fig. 5B illustrates another planar array 60, also in the form of a matrix but
having significantly fewer containment structures 52 as that of matrix 50 of Fig.
SA. Here, matrix 60 provides for only six containment structures 52 which may
be suitable for the minimal use patient just described above, lasting about 3

months. The embodiment of Fig. 5C provides an array 70 of structures 52 in a
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on a nonthly basis is 5 to 10 dependi ng on the nunber of vials or packages
of new test strip consunmed. As such, it would be conveni ent, sasiywdlifi as
assist in the wuser in tracking the nunber of control checks that have been
made on the neter wthin a give tine period, to provide about 5 to 10
contai nnment structures within a subject pack. As each |iquid containment
structure has a §urface area defined above, such a pack size would range
from about 15'"RIiogmagihereyn enly e siggletevcelstmyeturesds proyidadt Stnp G0anayhi rt or

t ket LNt.o: i,ef . .Ho .. wh di gbetic i I
equi red to tieek Tl Rl bl e SO TRmep Ao Sulurs FayWed on o
carry a pack saey 70 ﬁﬁl)ylehﬁﬁy,ﬁﬂﬁqﬂéfeﬂa%l}f]ﬂgU{dEB i @ k1 1edFBrrfz UHgGh SNt

structures which will be used in'a nont ime, e.g., about cont ai nment
structures, ducfgmbipitis piovidetién amanndndspioeted fotmitin & despewmsss 86 of Bigt i nent

structures . the Kk under if they were carrjed _around for a
| onger peri ogS‘S?SI}SFIﬁqumag.%éF?“fg%\fgf%imlkﬁé@ésﬁns%m% or adfisave g 5B
illustrates %fa@@%t&ﬂi@%@ﬁerﬁﬁlrﬁéﬁs %er%§95ér%%{]§§gegé%@pt AL {5} %P ut

havi ng significantly wer contal nnment struct at of matrix 50

of Fig. 5A. rdedeor desires. x Dispepsep 0 aesy Hedfurther confipured ovteadin fisegt r uct ur es

52 which may be sujitable faqor, the minimal use patient just described above,
| asting aboutp@‘o’mlﬁ§t.rlp1’ﬁ§edetfﬁﬁﬁdﬁ"ﬁﬂhﬂpe’éﬁer BO.gvhigkemay dgidisposedhofamoay 70 of
structures 52t =231 9 11 Cip format ein.only a
single row of%l Sls r‘gﬁéagf‘é@?‘%&’g?to%’y&gﬁg léfsp%r%eg%o ﬁ'goyl&éﬁg&gggle?ﬁ?&@g%all engt h

provi di ng anyadwantbgss. hipretedts agifier dhmagd oW edr@ad tehr ofiRonGldrhént pack s fairly
lengthy, it is preferably provided in a rolled form _ and nost preferably
iDI_tf i's pr ovi3 g&ﬂ’ T‘P falahbaﬁfh_awaﬁe ed s rBrhent i Additnpelsdt n@?mesgi:g. 6
spenser e r r adhesive
Isur€ of (e S‘rl%ncﬁ é:?h@}rln%nt ckdfosttg'%ﬂé aeﬁqeﬁﬁggﬂaﬁé

t apes, postagé stanps o 0SS Wher e the user pense only

what he or stminim@émgsthe riskes expsurclh gpemsaid Q. MispehseriRoni¢ prferagpf i gur ed
wherein the use portion of the strip is fed back into dispenser 80, which

may be di spoSBHAnougbip begarmed emtheusen Therwsen maxehoose potciowey t spenser 80
Dot and featiftefsd buf SldadO0R or (ATURUAPER nulrlbePE AR AmERYARHEATRIC OF

he or she anticipates using for the day or week, for example, and store the

dispenser for later retrieval.

[0045] While certain embodiments of the packet of containment structures have a

collective, contiguous frame structure which remains intact until all of the doses

of control solution are used, other embodiments of the subject packs provide for

the intended and easy separation of containment structures from each other.

Specifically, perforations or pre-scored lines are formed between adjacent

containment structures after the solution-filled containment structures have been

sealed as described above. In the array configurations as described with respect to

Figs. 5A, 5B and 5C, this results in a plurality of rows and/or columns of pre-

scored lines 62. With such embodiments, any number of containment structures

may be removed from the contiguous array as needed or desired. For example, a

single containment structure may be separated from the remaining contiguous .,
plurality just before or just after the use of the control solution in such

containment structure. Alternatively, a user may want to remove a day'sora
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70 that m ght otherw se easily occur without it. Additionally, it mnimzes
the exposure of the surface of containment pack 70 to the el enents thereby
mnimzing the risk of exposure to germs and dirt. Dispenser 8&Oyjys 005
preferably small enough to be carried on the user. The user may choose not
to carry the dispenser but, instead, cut or,tear off only the nunber of
contai nment structures he or she anticipates using for the day or week, for

exanpl e, and“@[“%ﬁé" 0 C(?i“?f)‘@’ﬁ%"éﬁ“’f“iﬂ"rclsaﬁué]ﬂ a5 ah AsreEy e sizeebamay i | e certain
enbodi ment's @i {dae, PRk ai-pir Fﬁ@.@ﬁ@hr’i}i@ﬁéﬂ?&lrﬂ H%t%?ljrrﬁl‘érepﬁb C?Jﬁ:lla(eogt' Ve,

contiguous frane structure whiTh renal I ntac oses of

control sol uthinsizacen bsedily ahdiscerddpdirfiedbs tigfusehe subj ect packs provi de
for the intended and easy separation of containment structures from each
other. Specifically, perforations or pre-scored |ines are fornmed between

adj acent coghgi @pgggteéltsr uctures after the solution-filled containnment

structures h al ed as described above. In the array

confi gu[gEPNs as THeSEkjeRadstaink hdhe&RNEFuid onthintient RbdcnBBoAPsISS this
results in a plurality of rows and/or colums of pre- scored Iines 62. Wth
such enbodi nméescsbediaboveunprratively comainingredivuid soluiarufoe subsegyenbese. enoved from

th ti ded desired. . F . i ngl
cont ai nrent - SERLBPAFe R AECeS PR aoTTBifF e T ETRMRT 069t | guous
plurality jU§&rfae&a%@aﬂao'e&ﬁﬂﬁggteﬁl@ewma@erﬁér]gghs?e&s%%&ﬂmsscﬁl ution in such

contai nment structure. Alternativeély, a user want to renove a day's or
a LFS-231 le6n@gasumkd 200k-doseedf sliqudt Pnetypearftzppleation isinrtbhetere§, such as an

th i f. 0 .defined by I|i B- f Flg. 5A and t el
Tl Gt rated fapeping sahlollkeiagpegie volimes of pviainge LA sepPERedicter ot o 3
carried by theasgs on§HPin%Féc}§Ya%E&ﬁﬁcitg§ﬂ§1;atﬂ-ﬁl€d ﬁggj.a Ovsgx&ggsglr&tehﬂcl ude a

| i qui d contai nnent structure or pack, descri b atively
cont ai ni ng aateipgaiichladt sitited forf evalumtibg Eopuprtativaef a s@iteln feudxsesgirgunduse

oper at o of “QSHBREIMI G ersHitby i SETBIS b oA piFagnng thE Concentration.
of one or more analytes of the sampled fluid. The setting of such evaluation may
be industrial, e.g., in the manufacturing of such fluid assessment systems,
institutional, e.g., in hospitals where such a system is used very frequently, or
personal, e.g., for individual who are required to test themselves.

[0047] As there are dozens of types of liquids used in various types of
applications and settings, it is beyond the scope of this disclosure to list all
possible liquids that may be used with the systems of the present invention.

( However, the subject systems may be used in any applications requining single-
doses of a liquid for frequent or infrequent use. For purposes of describing the
subject methods below, the liquid provided by the subject systems is a control
solution for the performance evaluation of a system for measuring analyte
concentration in a sample of physiological fluid. Examples of such control
solutions are disclosed in U.S. Patent Nos. 5,187,100 and 5,605,837.

LFS-231 17



measured single-doses of a liquid. One type of application is in the area
of accessing and collecting precise volumes of physiological, fluid sanples
and for analyzing one or nore characteristics of the sanpl ed #BN&U@_ The
subj ect systens are particularly suited for evaluating the operation of a
system for accessing and collecting blood or interstitial fluid sanples
and for nmeaswbfigdllgprsencentration of one or nore analytes of the sanpled
fluid. The setting ch evaluation nay be industrial, e.g., in the
manuf act{048)g of sTEméhuidofne praEmNveYish 8Rfdescittatitt e pRelo th@u?e’ 'n
hospital s where such a systemis used very frequently, or °“ personal, e.g.,
for indivi dudf tthepniaiemeeitiucide 0bFige2A cohteimirg v emitro] 6614Tdn Aw chbedige ar e
dozens of tyqﬁge@;milvi %ui dsd used.in lyari OPS types of applications and
settings, it is Deyond-t e SRYPLOHPT ANANAIYSF cricaRlton easpsment systagassi bl e
| qui ds that asaysdiped SBS it $8ichVRLRTES B intddfurdl EREMURAEALLON.
However, the subject systens may be used i1 n any applications req%Jl ring

si ngl e- dosestrs season apdiadméter fdrusegwithtsudr micrbreedleandt stje . HEWEveR Uk poses of
descri bing the subhef\}(lzt nmet h&%ﬁ bel ow, the Iiquid provided by the subject
systens is a QORTISH hatghe metieds apply fhanyesuitabldiquid containmentstrugires syst em

for measuri nﬁﬂéﬁiﬂhﬂ&ntd?&ﬁ%%&}%fﬁ@ 'réle@iﬁ@t{ﬂ?iloﬁ. of physi ol ogical fluid.
re di

Exanpl es of such contro sol'ut1 ons sclosed in U S. Patent Nos.

5,187, 10@049hd 5, 6(0Bes8BjecthShadd initfaly iwvag@bidm@éth@moﬁé cdi¥fnin@8] The
met hods of the gresg@% i.nventjon are described with respect to the use of
the cont ai nmaHECEES GRiR siggulated form of i packifagnat. éontrmeck Sematizon f or

checkin th f j: : r.ati n.,analyte concgntration
neasur e?rent E@rgéte%ﬁgdé%ﬁﬁg§§?%ﬁ§§8§é§ %v%htﬁ%%l%%}ls 8##‘7"\‘?81%5% &LAT8%ht egr at ed

m croneed| e somtaingsmt sisiatige w@NSOseparattdeor RBigalatddofrort $ig Mickprivded

m croneedl e/test strip. However it is understood that the nethods apply
to any suit aBFEOTRGEtE weawinden abhe sps e mavebe lah dntretouitithe semainderseft  pack
of the presepie hfR¥enkH n@ﬂﬁ ject thods initially involve
provi ding at Iee%st onggg%en% al n%‘ﬁg&mg@% ?(E(:regl,r{r%ea'flﬁ %ﬂrFW"%F%%?féﬁ%d f orm or
in a pack fopreediutethas bean @agietedr Mitematively, the used target or selected

containment structure may be left intact with the pack and disposed of collectively

with the remainder of the containment structures, also kept intact on the pack,
until all structures have been used.

[0050] The subsequent method steps are now described with reference to Fig. 7.
The at least one containment structure 10 having a reservoir 12 filled with control
solution may be placed on a level surface or manually held by the user with the

{ flexible side or surface 36 (or one of the flexible sides where the structure has two
flexible sides) exposed. The tester to be evaluated or a tester for use with a meter
to be evaluated, such as tester 90 is then provided. Tester 90, as mentioned
above, includes a test strip 92 having a sensor portion 94, and a microneedle 96
integrated at the distal end of test strip 92. A fluid transfer channel 98 extends
from microneedle 92 to within sensor 94. Preferably, tester 90 is provided
operatively loaded within a meter (not shown) for the control check; however,
tester 90 may be manually held and then inserted into the meter after collection of |

a dose of control solution. The meter is operatively held and juxtaposed against

LFS-231 18



target containment structure is selected for the plurality of structures.
The target contai nnment structure may be separated or singul atieg(yf Hitim t he
pack prior to performng the remainder of the steps, or may be |l eft intact
with the remai nder of the pack during the anal yte neasurenent procedure
and then renoved after the procedure has been conpleted. Alternatively,

t he used tarqﬁ?‘ ga contai nnent structure may be left intact with
t he pack and ng%% 8 (’5’ Foapmeaf struchire § 0 ﬁ@e%ﬁllﬁ%f‘ agivatgto

CONL Al NNt SHEHELU Shoncl Sk whith koD 06 RAGHKeqicWRLh buld e uct Ur es

have been use ueén steps areé now escrl bed with

ref erence t0pEngrat?throﬂ'@xeﬂ@(tiblbGﬂxﬂccmea)feeﬂﬁ&htﬂmlatvo%lwaéiéxﬂuﬂ;&i having a
reservoir 12 filled with control solution may be placed on a | evel surface

or manual |y KEP&. WIth@pthslélsumcmt {RXPOFg @mdnﬂtzé egddeoof chann¢lRfetolBe (or one

of the flexi i e the str re S) exposed.
The tester t% ﬁégles\gg'ﬁl gtvg&uglresgrvogs er&fagpgﬁg? WWﬁCkﬁ?l?'Fe‘EOéfrO?f‘g tﬂ)%.r‘

eval uat ed, sygiin asthirPeRbnfncht tiaeure10\nd @&nsERSE Bifo B seSr B&Fﬂfohoned
above, includes a test strip 92 having a sensor portion 94, and

m croneedl e 98 0fﬂ¢ﬂﬁ@gﬂﬂa&ﬂme dreachewdh ﬁlmed@nntagéntBwtm%thantlﬁzsens@rfsl uid

transfer chan 8 ext.en frommcroneedl e 92 to wthin sensor 94.
Preferably, FQF %C?lsceﬂ Jur siggel Hﬁg‘r“fiﬁ%ﬂy ﬁ’ﬁ TEAGHARE RGP Ofet er (not

shown) for t%@@@&&@@ﬁ&%‘ﬂm@% bnding BRARE c &eﬁﬁguaﬁvac@@ga' l'y held and

then inserted into the nmeter after collection of ose control
sol ution. Thelispbayed. |s operatively held and juxtaposed against LFS-231 18 9

NOV 200 exi bl e 36 of cont a| structure 10. The ter is
t hen acﬁ?‘%éh od tolf ﬁ’ﬁ @nabys qngenration fesy T G4] @tsig S AKRa 4 R g5 OBER c o
m croneedl e %@oxtlaed)‘bmﬁtﬂ&hrﬁst?ﬁctmﬁ?ﬂ?ﬁsreeﬂa@ké B QH@NE tRerDhe ghor |ayer

i
36 into reservoir 12 a determ ned dept Ich depth s su?# cﬁZnt to
expose the dicentbl tesidhdd bofremlamirveth QBumusedl tester.cHithe misulssodtilk fatin wi t hi n

reservoir 12. Chan 98 then wicks t ntrol solutioQn mw thin the
cont ai nnent ?PH@%‘E‘F&"HW%GH% thedtets O‘i‘lﬁ?ﬁeﬁ?Ria{f’aé/eE%H’é@rt“BBg?‘i Bithags of
tester 90 whagerlfiorh S3gh Sl%é%ac{f*ﬂ%térﬁdﬁ’ﬂéé faagRl, uSYSLEMAL Bidbclhe sensor”s

el ectrochem cal cel produ I's reaction etected by

t he range, it 1s hkely that there is a problem with the meter, and the user should notify
the manufacturer of the problem and request a replacement meter. In addition to
control checking the performance of the tester and the meter, the micrneedle’s
effectiveness in puncturing the containment structure is also evaluated. This is
done by observing the puncturing of flexible layer 36 of the liquid containment
structure by microneedle 96. A desirable puncture is one in which microneedle

( 96 cleanly and immediately penetrates the layer without hesitation and without

tearing or rupturing flexible layer 36 so that the control solution does not leak out
prior to being wicked by channel 98. If such a desirable performance is not
observed, the test should be performed again with another liquid containment
structure from the same pack. If the puncturing is unsuccessful a second time, a
containment structure from a new packet should be used for a third test. If a new
tester microneedle 96 fails to puncture the flexible layer 36 of the liquid

containment structure a third time, a new lot of tester should be used instead.
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nmeter's electronics and the correspondi ng anal yte concentration value is
di spl ayed. [00511 If the analyte concentration results fall odt'di/ddlran
expected range (often provided with the instructions of use packaged with
the testers or test strips), the control test should be repeated with an
unused tester. If the results still fall outside the expected range, the
test shoul d Qe [repeate et third . tinme bug with tester froma new
package of tggd[dg}c@_a Yfftg? ﬁ%ﬁrlsﬁ?‘f’la nPEfé’tf:hF magu %?rdg%%%rogtgﬁbﬁ%q“r%ﬁge, it

s L1kely ! hadpldddfiesi test Pt Bhe Woitdiloulin B EhmeARhdde user shoul d

notify the manufacturer of the problemand reques repl acenent neter. In
addition to control checking the performance of the tester and the neter,
the mcneedle!,s effectiveness in puncturing the containnent structure is
al so eval uat &8!S This is done by observing the puncturing of flexible |ayer
36 of t jquid i r LGl dl e 96, desir.abl e
puncturzlﬁ]lizllone i%ﬁ%ﬁr‘gﬁ%ﬁqﬁ%ﬁﬁ%é@?@ﬂ “gltfgﬁ?rg]%r%lk?@gﬁrop r?%ﬁ@?é}l mE)tenetrat es

the layer wi iteshidshabikat iudend least deUiquid EdtdinBlet sthudRirdiEdginingaxi bl e
| ayer 36 so that the control solution does not |eak out prior to being

wi cked by chatlaepd bguidisphuigshbu typisillvabtludpe phusalitpiof eottginment stolsseesed, t he
test should he,perforned agajn wth.another liqujd containmen structure
from the. sanBesers CiePlien 851 Bt P8R0 e el orebR Sofadithe e, o
contai nnent  séleeted HEEdIsoRA0A. TRWKRF a9 USRI Whdudes 8366kabRIor edshbled test. |f
a new tester mcroneedle 96 fails to puncture the flexible |ayer 36 of the

liquid 'r céeprtainmeshstrnaturgclispensen. The eehtainment sirugtme(s btongdin agstee]l shoul d
be used instea1d

. LES-231.19 9 NOV .2006,. Addi tional | t he user shoul d
noti Ty the mpUAEEIrar 6 GoRABrYR BRicHn S aanoed s UL oot
strip |ot anghe@ivhiiics BRI bPE hng i BHorRakde offthiegratddddRedneBliRP Provi ded
by the present invention are kits for practicing the subject nethods. The
ki ts incl ude sensot tsatsts amdghe mpterdorwwitberewitht Fewalydbekis pepimilnieng a
sel ected | 1 ayl g solutd on,. byt Lyplcally Lacluds 3 plpmalily of containnent
evaluating the performance of the testers and meters described above. These
instructions may be present on one or more of the packaging, a label insert, and
the like.
[6053] Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without

departing from the spirit or scope of the appended claims.

LFS-231 20



packaged together in a the formof a sheet, card or roll, each containing
the selected liquid solution. The kits may further include a disposable or
reusabl e contai nment structure di spenser. The contai nment stirNtiigke(s)
contain a control solution selected for the particular application at
hand, such as a control solution which m mcs blood for evaluating the
performf integrated m croneedl e/ sensor testers and the neter for
use th Finally, the kits may include instructions for using the
contai nment structures for control checking or evaluating the perfornmance
of the testers and neters descri bed above. These instructions maybe
presentl.on dheystam faruse it etaheating theapsirfogmancel aflagihysiokmida) flaiksaniphiag hike.

[ 0053] Although the foregoing invention has been described in some detail
by maf“@’fypei‘iq%ﬁ%"ttﬁéppwagﬂamg%aﬁ%@@’F%‘Pprﬁﬂ%oses of clarity of

under st andi ickdnel Il Y13 ?Rﬁ{ those of ordinary skill in the
art in Iigh?gg%‘(:h%nﬁg&]tegggiﬂggg%hlg tf&;ghalltu%\]/’enti on that certain changes and
nodi fi cat i or$leastyoneeontaiendnt stredtarewbtipeising adistelaydragd hrsecondngycs péaléd or
scope of the appended cl.ains. LES-231 20 9 NQV 2006 CLAIMS 1. A system
for us Ogeﬁheé\‘}%&ﬁ@ﬁ H%alg’seﬁeﬁltr?iiﬁﬁ‘ﬂ% gfe betweepavhareiniasurfagq apaiokenmact ng and

anal yt ek gf&g l?ﬂﬁrgr' i ng. ! e e havi ng
a flui ?eﬁfggﬁg%grfﬁ%ﬂhgglﬂﬁe ; g’% %g‘g’}@;ﬁ%ﬁﬁﬁ al n%ﬁ#‘@g’{ Pﬁ% u(rege‘gﬁ’bfgr%dri sing a
first [Iveheesin said fiastdeyeo odmpeysra fedble chatdriatdiab @ thitkneboinnthe range fin sk y

seal ed ﬁﬁ\/it o’ﬁi’her]: bet ween V\:h?l’ ein a surface area, of contact between said
first Shtmanosbauy Lo apdfs ¢aniigured forbe penstrabls byspidrmicagnesdleseeseinayit v,
and  wheyeh . . . . or _

t hi cknesseﬁlnnr({%ﬁ%(ﬁ‘ra gdn%%hgp%r‘ﬁggout Eéos.'%lﬁlsf;lnl%nt {a&%@{xj t%ﬁ%%?gurpéng S%bdnfi gur ed
to be festdayeajrnd vihyerdaisaidsecondriapaicomptisssel rigid daitetialiandoneedl e is _
configured to penetrate said first |layer withqout tearing or rupturing said

first |ayer 2CRoljodstoncontmnedvddin saif swty, sudsenisesolition gpafigiiedto al . and
a cont mb&§94iH}JB§?s@olﬁgiQﬁlaﬁlﬂﬁ.d within said cavity, said control solution
to

configure

2. The system of claim 1 wherein said liquid control solution is provided as a single
dose.
3. The system of claims 1 or 2 wherein said first layer has a thickness in the range from

about 0.1 to 0.5 mm.

4. The system of claims 1 to 3 wherein said cavity is formed exclusively within said

second layer.

5. The system of claims 1 to 4 further comprising a plurality of said containment

structures wherein said structures are contiguous with and separable from each other.

6. A method for evaluating the performance of a physiological fluid sampling and
analyte concentration measurement system wherein said measurement system includes a
tester comprising said microneedle integrated with a sensor and said fluid transfer channel
extending from said microneedle to said sensor, said method comprising the steps of:

providing the system of claims 1 to §;
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m m c said physiological fluid. 2. The systemof claim1 wherein said
| iquid control solution is provided as a single dose. 3. The $¥8¥ ey of
claims 1 or 2 wherein said first |layer has a thickness in the range from
about 0.1 to 0.5 mm 4. The systemof clains 1 to 3 wherein said cavity is
formed exclusively within said second |layer. 5. The systemof clains 1 to
4 further cq rriti%iln% a..nl urﬁhi %‘%ﬁ of .Eai d caont ai nnFnt structures wherein
sai d struct (PERUXFE POSNONIG NG IEier W AePPee i sUE pbleast one SORIAMAMEr . 6. A
met hod shretufdsehétdin Al hiveorRenlkqs SRS valh s%id%%ﬁk?' ogi cal fluid sanpling and
anal yte concentration neasurenent system wherelh said neasurenent system
i ncl udes a dispsnsing saidpricroneeslsto penafrate e sall eavint,end at ed with a sensor and
said fluid tr nsf.ert channel ex%en&li ngr fromsaid mcrongedl e to said
sensor, sai ¢ ALRHREhE PeHPTasneg of fud gyigroreqgie inpepetratingsaidtavityst em of cl ai s
1to5; 21 9 NOV 2006 operatively positioning the tester with respect to
said at | east one contai nnment structure wherein said mcroneedle is aligned
wi t h sal dThemiethpd of dlagpén flirthgr samprising thesepdifevalaatineid sinsof it 0 sai d
cavity; %d eval.uatin .thealpergr%ﬁ mance of said microneedl e in penetrating
sai d c&VIPynancs in measyiing afategt anal e [PReeRipiana seigifonirel softidRe step of
eval uating said sensor's performance in neasuring a target anal yte
concentration of said control solution. 8. The method of claim®6 further
conpr i S nghe methot ef claim évarthat domprising thesttp ofrensbetiaf tike perfirmanengilaoyed wit h
said tester. 9. Q kit f.or evaluating the performance of a physi ol ogical
fluid é%‘ﬁfﬂeinﬁao dhsgigiesterconcent rati on neasurement system conprising
the systemof clainms 1-5. 10. The kit of claim9 further conprising
instructions for using said system 22

9. AKit for evaluating the performance of a physiological fluid sampling and analyte

concentration measurement system, comprising the system of claims 1-5.

10. The kit of claim 9 further comprising instructions for using said system.
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