¥f PACKAGED MEDI CAL DEVI CE W TH A DEPLOYABLE DERMAL TI SSUE PENETRATI ON
MEMBER BACKGROUND OF THE | NVENTION [0001] 1. Field of the Invention [0002]
The present invention. relates, in general, to nedical devices and

,associ ated packages and, in particular, to packaged nedical devices with a
depl oyabl e dermal tissue penetration nenber. [0003] 2. Description of the
Rel ated Art [0004] A variety of nedical devices require packaging to, for
exanpl e, protect the nedical device fromdamage prior to use and to
maintain sterility of the nedical device. For nedical devices that conbine
a dermal tissue penetration nenber (e.g., a lancet or mcro-needle) wwth a
test strip, the associated package shoul d provi de for depl oynent of the

dermal tissue penetration Eﬁﬁégﬁiiso provi di ng for
protection of g fﬂ%ﬁﬁg tissue
penetration rrengrﬁ%{o]r)?g?ﬁa*\ Su @5@3&&& ﬂﬁ%ﬂmﬁ% packagi ng

shoul d provide hum dity resistance for the test strip during storage.
-[0005] A single-use nedical device calls for a medical device package that
i s inexpensive, disposable, and has a slln1groflle Al though it is

concei vabl e that rigid i nBAGKGROMNG&F NHWNce packages coul d be
designed to provide protection of nedical devices enclosed therein, it is

l'i kel y t 0001} DeFleldcsidhe MbentiR@t ential |y cunbersome nanual depl oynent (i.e
openlng)H@pgfedures woul d be 1 ess than ideal. [0006] Still needed in the

field ore, The PIessBCHRMRuION ielafes i eapesal, e madica vanteq)anﬂmmceatedder nal
tissue penetr s IR BepartiBifhr, ﬂpﬁaékégaa eﬂf&wde%cﬁ ﬁ.ﬁ% afrg;n‘fed&?%lope”' ng

procedures, yet s |II rOV|des steri protection o device .
encl osed ther'éﬁshepemtlmmb@ the packaged medi cal devi ce shoul d provide
protection for the dermal tissue penetrati on nenber from danage, humidity
or contam nation during storage, as well as protection for a user from

acci dent 0030t RescripionofitheRelatedw#irt t | ssue penetration menber prior |
[0004] A variety of medical devices require packaging to, for example, protect the medical
device from damage prior to use and to maintain sterility of the medical device. For medical
devices that combine a dermal tissue penetration member (e.g., a lancet or micro-needle) with
a test strip, the associated package should provide for deployment of the dermal tissue
penetration member during use, while also providing for protection of a user from inadvertent
contact with the dermal tissue penetration member prior and subsequent to use. Furthermore,

the packaging should provide humidity resistance for the test strip during storage.

[0005] A single-use medical device calls for a medical device package that is inexpensive,
disposable, and has a slim profile. Although it is conceivable that rigid injection molded
medical device packages could be designed to provide protection of medical devices enclosed
therein, it is likely that their cost and potentially cumbersome manual deployment (ie.,

opening) procedures would be less than ideal.

[0006] Still needed in the field, therefore, is a packaged medical device with a deployable
dermal tissue penetration member that does not rcquire cumbersome manual opening
procedures, yet still provides for sterile protection of a medical device enclosed therein.
Furthermore, the packaged medical device should provide protebtion for the dermal tissue
penetration member from damage, humidity or contamination during storage, as well as

protection for a user from accidental contact with the dermal tissue penetration member prior




*and subsequent to use. In addition, it would be desirable for the packaged
nmedi cal device to have a slimprofile and be inexpensive. SUWARY OF THE
| NVENTI ON [ 0007] Packaged nedi cal devices with dernmal tissue penetration
.menbers according to enbodinents of the present invention do not require
cunber sone manual openi ng procedures for deploynent of the dermal tissue
penetration nmenber, yet still provide for protection of a nedical device
encl osed therein for sterility, as well as from damage, hum dity and/or
contam nation during storage. Furthernore, the packaged nedi cal devices
protect a user from accidental contact with the dermal tissue penetration
menber prior and subsequent to use. In addition, the packaged nedi cal

devi ces can be andsubseqent to disa) Sinagdditiog Xesusd Veddsab1o 8drit ' t
result in a pagkage .nedeaI gﬁvice wth a sIin1profiIﬁgb¥%§%ﬁgﬁﬁ§§g?£ﬂ%to
met hods and ki'ts pofteAnd bg eXBeIsBEnal ti ssue penetration member of
packaged nedi cal devices according to exenplary enbodi nents of the present
invention are sinple to enploy. [0008] A packaged nedi cal device according
to an exenpl ary enbodi nent ocSUMMARY-@EJRE INVENTION i ncl udes upper and

| ower flexible sheets, a |lance body and a test strip. The |ance body

I ncl udes body er wer surfaces,. a |ance body opening that
ext ends flr[% he Ial?lat:égp §9 ye%?fﬁé) Y L{Qé’&mf%hfsr‘f& PPRft@Hoh BIgRbers degording faace,

and a dernal ¢mslimeneatthe pesen inveniay dotddeteqRirO bRk sdntl ﬂaﬁﬂ?ﬁaegﬂx‘gﬁatrg%?ﬁ’res

openi ng. [ 0009 he test rip of the packaged nmedical device
strip opening 110{ ﬁ?—:‘ﬁ%‘f’ﬂ%ﬂgﬁ‘et‘iﬁﬁal figsup Hg‘%f"g'é‘?fbma‘ﬂb%ﬂ ¥&j stk providetfor proectienafa

body openi ng. médicdl @ticSédcldied HercilRr RBRIFIRDvIIEL st dﬂﬁéééecﬁurﬁi itg%écgﬁrhed to
|

the | ance body | ower surface such that thé dermal tissu€ penetr

menber is opernaFuRafon dugng sotage. NFurthermare,the packpgedneticad devi@ pedtect A isetTrm
f1 exibl e sheetacidedtiiccoRREKRHER the Mol & LeGitid LPahhe, lance
body upper surafca_c_g and covers tehe Ian%sgggﬁlggﬁg%iw&?%gaP%@‘v’%’F"ﬂ”F‘é&PBF% In
sheet of the 394iienibe parkagedimedien) devices sanjles memhdidityred using inedpdnsive leningsdn

Strip and covagnidds igSfesdit g hacged) - Fprtherore, the upper
flexi bl e sheet, | éir?ce bod§/_ alnc?q)tags@ stn?iﬁgaléf{élg%%rr}#jiaﬁﬁfpe%(’f’fgp%“"hemom’ hethods
and kits for deploying the dermal tissue penetration member of packaged medical devices

according to exemplary embodiments of the present invention are simple to employ.

[0008] A packaged medical device according to an exemplary embodiment of the
present invention includes upper and lower flexible sheets, a lance body and a test strip.
The lance body includes lance body upper and lower surfaces, a lance body opening
that extends from the lance body upper surface to the lance body lower surface, and a

dermal tissue penetration member that projects into the lance body opening.

[0009] The test strip of the packaged medical device has a test strip opening
therethrough that is in a general alignment with the lance body opening. The test strip
of the packaged medical device is attached to the lance body lower surface such that the

dermal tissue penetration member is operatively aligned with the test strip opening,

[0010] The upper flexible sheet of the packaged medical device is attached to the lance |
body upper surface and covers the lance body opening. The lower flexible sheet of the

packaged medical device is detachably attached to the test strip and covers the test strip

opening.




‘such that, when the |ower flexible sheet has been at |east partially
detached fromthe test strip to uncover the test strip opening, the upper
fl exi bl e sheet, |ance body and test strip can be bent to deploy the dernal
_tissue penetration nenber fromthe | ance body opening. [0012] A kit
according to an exenpl ary enbodi nent of the present invention includes the
packaged nedi cal device descri bed above and a depl oynent device. The

depl oyment devi ce detaches the | ower flexible sheet fromthe test strip to
uncover the test strip opening and bends the upper flexible sheet, |ance
body and test strip to-deploy the dermal tissue penetration nenber from
the | ance body opening. [0013] A nethod for deploying a dernmal tissue
penetration nmenber of a packaged nedical device according to an exenplary

enbodi nent the p i nyentio ncl.udes providing the packaged
medi cal ‘ﬂ:«l desc?:eﬁﬁ%’“gb S0 N¥ UPRER é‘rh‘%ﬁ'efthlé“%mélv ang [eghatrip aresheliguréd om

the test st ri p sbch thcRUET the Nwdr TR kibfel shéd? h@Pseh A0l AP
fl exi bl e sheet, |ance body and test strip to epeoyg?ﬂgmpggﬂﬁ%g P%@ﬁ

penetration meftseHtipfe 'HPﬁoY?féh‘F A SH MRS Yingybe PR§T IBRPIERhGEIGREe BHUD M destTHE
DRAW NGS [ 0014 and advant a of
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the present invention erence

detai | ed descr Pptlih t hat sets forth |IIustrat|ve enbodi nents, in which
the principles of the invention are utilized, and the acconpanying

drawi ngs, of which: [0015] FIG 1 is an exploded perspective view of an
exenpl ar y [@H8bdi nend kiffaceordingad agexbmmiy embodimentas tiRGsiedetli ifdedtidnliMGudes esent

i nvention; [0048].. Vi e n exenpl ary enbodi nent

of a kit accor é-@ l{age d %’ﬁb%?olrdgsl PYH? H‘a‘{ep Oﬁmeﬁ'o@é’lcfhéhﬁac kaged

nmedi cal devi Cedﬁzpﬂoylﬁiﬁt déyxwt&tahesih@lo@wﬂ’ﬁéﬁxbldeﬂdeﬁﬁom:?th& Qgtls?ﬁp E)I ﬁco@.r ke @

schemati c, Crogs ectlonal HB\% S | oyment devi ce of t aken

al ong |ine 3A C\S#S\ T} opeiyag apd bends the upper exi ble sheet lance body and test strlp to deploy
the dermal tissue penetration member from the lance body opening.

[0013] A method for deploying a dermal tissue penetration member of a packaged
medical device according to an exemplary embodiment of the present invention
includes providing the packaged medical device described above, detaching the lower
flexible sheet from the test strip to ﬁncover the test strip opening and bending the upper

flexible sheet, lance body and test strip to deploy the dermal tissue penetration member

from the lance body opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] A better understanding of the features and advantages of the present invention
will be obtained by reference to the following detailed description that sets forth
illustrative embodiments, in which the principles of the invention are utilized, and the
accompanying drawihgs, of which:

[0015] FIG. 1 is an exploded perspective view of an exemplary embodiment of a
packaged medical device according to the present invention;

[0016] FIG. 2 is a perspective view of an exemplary embodiment of a kit according to

the present invention that includes the packaged medical device of FIG. 1 and a

deployment device;




*[0018] FIG 4 is a flowchart illustrating a sequence of steps in a process
for deploying a dernal tissue penetration nenber of a packaged nedi cal
device according to an exenplary enbodi mrent of the present invention; and
_[0019] FIGS. 5A-D are schematic, perspective views depicting steps used to
deploy a dernmal tissue penetration nenber (e.g., a lancet) of a packaged
medi cal device. DETAI LED DESCRI PTION OF THE I NVENTION [0020] FIG 1 is a
sinplified exploded perspective view of a packaged nedi cal device 100
according to an exenpl ary enbodi nent of the present invention, with the
broken wvertical lines of FIG 1 indicating alignnment of various conponents
of packaged nedi cal device 100 and the dashed lines indicating certain
features tA%7are hFHachisaschamaticamossisectivoalivitay piths pasléyiien: Badiel @k, &l G
1. Packaged negj A 1QQ 1| Jes an upper flexible sheet 110, a
R hIoHE Y ?-.‘\pg%fé M6,

| ance body 120, a tes a detachabl e | ower flexible sheet

140. [00210018he ski Fl@d is a flolwechan tllusirhtinpappsiRatadSsd 120
and test stripa%go in co%gination cgﬁsti?ute a.nggﬁg%PRﬁg%?ggﬁgﬁﬁg&in
particul ar, an®CURPdPsggentaheLmenbensf a packaged medical devire accomdimgr tdiang t he
type of integr etensplargdimbaliinfbaybfake plenfinfshiion: F4G | can be found in
co-pendinﬁwﬁ:ﬁ. Pat Application Nos. 10/460,106 (filed June 11, 2003,
entitled 4¥Phod ofﬁﬁﬁdﬁﬁ’% a5 AR AiceRRTSPER!i e yiqwr degicsing stepsused tadpldSta | p )
and 10/ 460, 030ddrfrial gsdud t OR5er t v rated L e.and Strip
for Analyte Nbasurenen?$$f&%%vﬁh argggﬂi%&ﬁﬁHggg%ggg?éHmﬂﬁﬁgﬁﬁ“ﬁy

ref erence. Moreover, once apprised of the present disclosure, one skilled
inthe art will recognize that a variety of other nedical devices can be

beneficially configurngquggﬁhﬁﬁgﬁqpﬁﬁﬁ@ FQﬁﬁ' ding to the
present invention. [00221 Those skille |r$)he gﬁﬁ?&ﬁfﬁgﬁso recogni ze that
packaged nedi cal devices according to the present invention can be placed

In a secode]y packeme.i i @kinfHidiep Eﬁ‘plodeid@ie R géseti%rﬁfg.& (gf eaﬁ%{:}%p%@ ggg%g%ig%ur ed

for dispensin%_such packaged nedi cal de €an be
construct ed oflOR@peardigg ¢ amexemplasy enybadimentiof therpresant ivvantian, witls@p dicke!| Y

packaged desi Geafhl A o ERPI NAdEAMSRESmA: of DficiS LORTAIY PRI GEAYSJ0! Sture

medical device 100 and the dashed lines indicating certain features that are hidden from

em

view due to the perspective nature of FIG. 1. Packaged medical device 100 includes an

upper flexible sheet 110, a lance body 120, a test strip 130, and a detachable lower
flexible sheet 140.

[0021] One skilled in the art will appreciate that the lance body 120 and test strip 130,
in combination, constitute a medical device and, in particular, an integrated medical
device. Further details regarding the type of integrated medical device depicted in FIG.
1 can be found in co-pending U.S. Patent Application Nos. 10/460,106 (filed June 11,
2003, entitled “Method of Analyte Measurement Using Integrated Lance and Strip”)
and 10/460,030 (filed June 11, 2003, entitled “Integrated Lance and Strip for Analyte
Measurement™), which are fully incorporated herein by reference. Moreover, once
apprised of the present disclosure, one skilled in the art will recognize that a variety of

other medical devices can be beneficially configured as packaged medical devices

according to the present invention.




-free. (0023] Lance body 120 includes a | ance body upper surface 121, a

| ance body. |ower surface (not visible in FIG 1), and a | ance body
opening 123 that extends fromlance body upper surface 121 to | ance body
lower surface. Lance body 120 al so includes a dernal tissue penetration
menber 124 that projects into | ance body opening 123. Lance body 120 of
FIG 1 is commonly referred to in the field as a nonolithic |ance and can
be fabricated, using, for exanple, progressive die stanping techniques.

[ 0024] Dermal tissue penetration nenber 124 of |ance body 120 includes a
needle tip 125, and a channel 126. Dermal tissue penetration nmenber 124 is
a | ancet ﬂgg&hgured to pierce a user's skin (i.e., dermal tissue), draw a
sanmpl e (e.l§%9¢2]a wholThokd skiltbd<a el agy) willfalse RedobRizd BRF | 1e _sanpl e
to reaction area 192 &9§§cribed bel.ow) of tgga_strggﬂﬂﬁggﬁ&%ééﬁﬁgm?issue
penetration mef5& 8 RTISENtARYSATONGa8 be placed iBra serendptyepackagegfoe ssdnvsle di €

stanmpi ng, as diigahasech tatridpt e5dIRk - N i No. . PCT/ GBQL/ 05634
(publ i shed as VIO 02/ 49507 oF Jurggmzeg?@'lzdd 2?#%‘3’%?@‘?“3%‘1‘85 ical A5¥iFese dkheon

No. 10/ 143, 399 3¢198841Y Brckage ean berconstuicieyd of materiplooatadmingddstichntly cirtéfiARCe-
.[00251 Lance bg ' cell-definin ortion 127, and two
vents 128. In %3@?8&%&%&5@%&%@&3& g‘%@%‘l’%g n%f% of §h°o?§g‘?fgjéﬂ’ RASKagemRQistytedes

by a | ance bodfe.peri meter 129, which mirrors an outline of three sides of

test strip opening 134 (described below) of test strip 130. [0026] In the
enbodi mrent of FIG 1, upper flexible sheet 110 is attached to a portion

the | ancelMBd) uppekamsaibbdye i201iddlubles adanc@ BBES iptRr SR pper
flexible sheeguﬂla%g)( c&weri J a@&e boddy 0 en?flgpi?r24. I%%ﬁ’%&?‘gﬁ%g&ﬂg’t%eeg;
however, that UPper B YIRS B1ECs heand alancedrodp spening: 123 hati extendsifromdanct 00 i s
not attached todyeppad sutfacs1t to RAREbERIIbREr STBARE T 2h2d Tl Adhesi ve
| ayer 150 can g%map%asui t abl e gdhesi vdgt | ayer knomlﬁkgeob%dﬁg&éfllﬁollgcgu IR 2 the

art including, © PIMRiraap menbes 124 that proieats dnte lance hotheapieningllager s.  Such

[)r eﬁs ure- sen S]ﬁtd(‘j:y BodydIMSINFEG! Riomntly eferB M nafid H8ds R %o%%ﬁ%ﬁ:%lilc%n al
echni ques inc I ng, i .
g an'd can ge fabricated, using, for example, progressive die stamping techniques.

[0024] Dermal tissue penetration member 124 of lance body 120 includes a needle tip
125, and a channel 126. Dermal tissue penetration member 124 is a lancet configured
to pierce a user’s skin (i.e., dermal tissue), draw a sample (e.g., a whole blood sample)
from the user and deliver the sample to reaction area 132 (described below) of test strip
130. Dermal tissue penetration member 124 can be fabricated by, for example,
progressive die stamping, as disclosed in International Application No.

PCT/GB01/05634 (published as WO 02/49507 on June 27, 2002) and U.S. Patent
Application No. 10/143,399, both of which are fully incorporated herein by reference.

[0025] Lance body 120 further includes a cell-defining portion 127, and two vents 128.
In addition, lance body opening 123 is bounded on three sides by a lance body
perimeter 129, which mirrors an outline of three sides of test strip opening 134
(described below) of test strip 130.

[0026] In the embodiment of FIG. 1, upper flexible sheet 110 is attached to a portion
the lance body upper surface 121 by an adhesive layer 150 such that upper flexible

sheet 110 covers lance body opening 124. It should be noted, however, that upper




-for exanple, screen printing, gravure coating and slot coating.
Alternatively, a suitable adhesive |ayer can be pre-formed by die cutting,
| aser scribing or punching an adhesive material before |amnation onto an
_under si de of upper flexible sheet 110. Furthernore, the adhesive |ayer can
be fornmed of a doubl e-sided pressure-sensitive adhesive, a UV- cured

adhesi ve, a heat-activated adhesive or a thernosetting plastic. As a
non-limting exanple, the adhesive may be forned by screen printing a
pressure-sensitive adhesive such as, for exanple, a water-based acrylic
copol ynmer pressure-sensitive adhesive (e.g., part #A6435, comrercially
avai l abl e from Tape Specialties LTD in Tring, Herts, United Kingdom.
[0028] Upper f fexiblelshect1¢@bf datRageameaRal RV B4 L4 3.8 erial,
such as surgical craft g e%% f%vek or othermﬁ%ﬁ%?%ﬁﬁ”&%@é&"Péq%ﬂﬁervious
to air and/or BfEVREIMHEe E ria in order to provide packaged nedi cal
device 100 with a sterile protective barrier. In addition, upper flexible
sheet 110 _can be puncture resistant to reduce the possibility of

i nadver t ef02plenet r afikasiveJayse i Hdantbe seyisiitpbln atliasivie tye FRAGIAT tolbad skilled in

Furt her nore, - | bl f. O can be configured to provide humdity
protection f(l;llél Q? Fetsuﬁéhg‘%ﬂrlézEﬁ&%g,%&w&#oprrﬁs%égffﬁﬁlgﬁf' sivplayesh Sueh pressuesk a

heavy pol ymer sensitive adbiesive lafyeris kan e manueRepesby eorvbntniEkainidRl lncﬂ:@%gt hin
polymer film Jfgg’%‘%l 1(;I'esst strip 130 includes electrode contacts 131" a
reaction area ERSSHEET BRHe. &IRYE Foaipe andslotropiing. Alternativelyemsuipble34,

an adhesive comthesiep h3é cante pretibimmat i deeltiBs taseSchibig RE b ! iAs
depicted in FIG st strip 130 iHssfI an ellggcszt rochen gaﬁ%ﬁ%‘ Sagjatoiﬁeswe

1.t p .
measur ement  t 483! PF‘S"? Lapyinatiop apto 38 undersidn ofinpebienible shest bl (o rFunthemgpre,
techni ques. Haliexdhesive §esSdanbe ¢stnied of Q@oﬂ%si%d }%res':s? l-geﬁﬁti{r@?t[heéieg &ﬁ' rips
0 T

. . h Vi -
for use in packa eagpm?dl cal devices according e prese g é on can

have, but are HEH ANFYa heasachypjedadhessis as aghesmossttingilasticc als aarod-limiting
phot omet ri ¢ C@Rimpe! Mk b@MsAR thay b ol by 'séﬂléé& éﬁﬁdnég AR r%%?%é@@ Ahesive >

strip 130 of FIG 1 is illustrated as ah electroc g
measur ement t 441 assfariegamplprcwater-baseduesdicspolymdr pressuheseasitivevadHesio@ . g£ciate

t hat suitabl e phR¥A695%, IcBRnfe?d; SR il . caldevices according to
the present i Avent i on are not I m’at:;ebcllle ft?%ﬁbggfgp@a%esq“ﬂm Tring; Heris,
United Kingdom).

[0028] Upper flexible sheet 110 can be formed of any suitable material, such as
surgical craft paper, Tyvek or other material which is impervious to air and/or air-borne
bacteria in order to provide packaged medical device 100 with a sterile protective
barrier. In addition, upper flexible sheet 110 can be puncture resistant to reduce the
possibility of inadvertent penetration by dermal tissue penetration member 124.
Furthermore, upper flexible sheet 110 can be configured to provide humidity protection
for test strip 130, by forming upper flexible sheet 110 of a heavy polymer film, metal

foil, or a composite of a metal foil and thin polymer film.

[0029] Test strip 130 includes electrode contacts 131, a reaction area 132, an insulated
substrate 133, a test strip opening 134, an adhesive coating 135 and a three-sided test
strip perimeter 136. As depicted in FIG. 1, test strip 130 is an electrochemical glucose
measurement test strip fabricated using conventional screen printing techniques.
However, one skilled in the art will realize that test strips for use in packaged medical

devices according to the present invention can have, but are not limited to, any suitable




*strips for the nmeasurenment of glucose but can also be test strips used to
neasure, for exanple, ketones, glycated proteins (such as gl ycated

al bum n), coagul ati on paraneters and/or chol esterol of a sanple. [0030]
_Test strip 130 is attached to the | ance body | ower surface such that dernal
tissue penetration nenber 124 is operatively aligned with the test strip
opening 134. In the enbodinent of FIG 1, |ance body 120 is lamnated to
test strip 130 such that the cell- defining portion 127 of |ance body 120
lies directly above reaction area, 132, thereby serving to define a
reaction cell. Vents 128 of |ance body 120 serve to define side edges of
the reaction cell and to mnim ze the total sanple volune of the reaction
cel . By nini ndlecirocheiriieal and plotGiadid ContRlidtiBa atdRal Lity of test
strip 130 is opti mzlg Eﬁ;pﬂher det ai Ifg regard ﬂnﬁ‘ét f?ﬂgﬁlg@e@plparyposersé’g i on
cell and vents %Séﬁg‘ﬂ’r Rof BH0- d4milystratedasria elasirechepecali glugose. ikasiRementitest
Application Nostripp WidreBvetABodef " nt grated
Lance and Strip for Analyt gogﬁesgislﬁgledn\{gigﬂw%?%%%&gg H@Es"('ﬁaHeé'EFt SWB? “2‘8‘“
2003, entit| ed Peglagetbamediral oy B@Cw@lasm&ﬂnprdscmmv&gud;mregbﬁﬁlﬂﬁed{%&? and

of Lonting Scit ?é‘?'%tﬁ ey Fhet b Rpe W sl e ibisineauged megsure, for
t ed hexample,dsetanes, glyeateé hla§ gl
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upper flexible ¥'ensi on of the el ectrode contacts
sinplifies the establishnent of an el ectrical connection between the

el ectrode 00\%'8 tacts_and e>% rnal devi cel(l‘a) E)e. g., a neter). Those skilled

in the arf r ecbGhPLR gl'?aﬁ“a%heti%% edy lewet surfade suchithaa dersnal Bdsuar e
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packaged nedi cal deV|ces accordlng he present 1nve Cude
those with no EPedimerteol Elfsladance Body 120 s lgmvinates to teshgsip lﬁﬂsﬂthahattﬂeec&m one

el ectrode cont@@tning/pdr@SBE37 oFesice 8bdy &olx%ngéd?lg%BvearQEét&? 3 1;55 theheby

conventional screen-printing techni
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By minimizing the total sample volume, the functionality of test strip 130 is optimized.
Further details regarding the exemplary reaction cell and vents construction can be
found in co-pending U.S. Patent Application Nos. 60/458,242 (filed March 28, 2003,
entitled “Integrated Lance and Strip for Analyte Measurement”), 60/459,465 (filed
March 28, 2003, entitled “Method of Analyte Measurement using Integrated Lance and
Strip”) and 60/422,228 (filed October 30, 2002, entitled “Improved Method of Lancing
Skin for the Extraction of Blood™), which are fully incorporated herein by reference.

[0031] In the embodiment of FIG. 1, electrode contacts 131 of test strip 130 extend
beyond lance body 120 and upper flexible sheet 110. This extension of the electrode
contacts simplifies the establishment of an electrical connection between the électrode
contacts and external device(s) (e.g., a meter). Those skilled in the art will recognize
that although three electrode contacts 131 are shown in FIG. 1 for the purpose of
illustration, test strips for use in packaged medical devices according to the present

inver_ltion can include those with no electrode contacts and, in general, those with at

least one electrode contact.




“carbon el ectrodes that are in el ectrochem cal conmunication with el ectrode
contacts 131. [0033] Test strip opening 134 is adjacent to reaction area
132 and provides clearance for channel 126 of dermal tissue penetration
_menber 124. Adhesive coating 135 can be forned, for exanple, of a
pressure-sensitive adhesive that is printed on insulated substrate 133 by
nmet hods known to those skilled in the art. In addition, adhesive coating
135 and insul ated substrate 133 can be sel ected and configured to provide a
packaged nedical device with sterility and/or hum dity protection. [0034]
Lower flexible sheet 140 is detachably attached (e.g., sealed) to a | ower
surface of insulated substrate 133 and covers test strip opening 134.

Lower fl eXoosze sheeﬂ"es‘téﬁxp 138Raibis: faBedaRALB g lcBnVeRi &Bﬁ, USnidss, 1N a
det achabl e nann({ qTéHPrOVIdeS for easy %en%va bt ﬁgﬂg g@ “%F@ U"Sheet

140 fromtest nfgl ong {9F example, pr inisplated |Svl§§trefe (suches insulatedfstisstiatyl €

sheet 140 away133)0Reh@iin afdal13p 413@0 eﬁé}}{ e3| V. wn to, one
skilled in the aarjt can be enpl 8 ed - ?lﬁﬂ&s‘&lgﬁ‘l’r% 2T hne ﬁm'ﬂféyerﬁd‘f‘dnot

limted to, WBO%%E}UO&%@M%@ equ'@aqheml cemihesicatitn vailttelédtioda saithcis

adhesi ves avaiigpble from for exanple, 3M Basic Adhesives and Avery

Denni son. [0035] Lower flexible sheet 140 incorporates a flap 141, which is
fol ded back upon |ower flexible sheet 140, and a tab 142 of sufficient

t hi ckness enabl n devj.ce to and _pull tab 142 away from
a fol ded [oggse] N Rt SRR 34 EAdTiEnS rShabin Bakeh d mspviden ceamings
material s for fooelemnéll 126iobHamahtissiie fehBiration rhéifbes A08 AdndsRRLBati ngqég Eﬁ)ed
above for uppq{fflex | e shqgt 110. In addition, tab 142 can b

exanpl e, by processds %‘?5 L A RERSEIrE fes)tivg aﬂhﬁstﬂﬁéhf&ﬁﬁpﬂntmm:;uiged

successi vel y rsabdtiargl 333t féthéds knbwe tthbdeakliRASH e Gkl 104 ddiA0H. DaldsR
separate strip of terial fsuch as a plastic sheet or pap ér car stock)

8 [00361 The (BPEIE FA5apd ppsulatedsubstrateq.d3 cambesalrstnd and @onfigwied tegrovidera p 130
of packaged _mckagad mienesIc@bO0iBsRbGAN B Y Shoklily, Vo Lhe | over

fl exi ble sheet 140 has been detached fromtest such the test
strip opening 134 is uncovered, the

[0034] Lower flexible sheet 140 is detachably attached (e.g., sealed) to a lower surface
of insulated substrate 133 and covers test strip opening 134. Lower flexible sheet 140
can be laminated to insulated substrate 133 in a detachable manner that provides for
easy removal of lower flexible sheet 140 from test strip 130 by, for example, peeling of
the lower flexible sheet 140 away from test strip 130. Any suitable adhesive known to
one skilled in the art can be employed for this purpose including, but not limited to,
cold-seal adhesives, heat-seal adhesives and releasable adhesives available from, for

example, 3M, Basic Adhesives and Avery Dennison.

[0035] Lower flexible sheet 140 incorporates a flap 141, which is folded back upon
lower flexible sheet 140, and a tab 142 of sufficient thickness to enable a person or
device to grip and pull tab 142 away from a folded edge 143 of lower flexible sheet
140. Examples of suitable materials for lower flexible sheet 140 are the same as those
described above for upper flexible sheet 110. In addition, tab 142 can be formed, for
example, by processes known to those skilled in the art, including successively rolling

material into a flattened coil or laminating a separate strip of material (such as a plastic

sheet or paper card stock).
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-upper flexible sheet 110, | ance body 120 and test strip 130 can be bent to
deploy the dernmal tissue penetration nenber 124 fromthe | ance body
opening 123. In the enbodinent of FIGs. | (and as illustrated in FlGs.
,O5A-5D) dermal tissue penetration menber 124 passes through test strip
opening 134 as it is deployed fromlance body opening 123. This depl oynent
of the dermal tissue penetration nenber is further described and
illustrated with regard to FI Gs. 5A-5D bel ow. [00371 Since packaged nedi cal
device 100 can be forned entirely of lamnated structures, it is

| nexpensive and of a slimprofile. In addition, enclosure by upper and

| oner flexible sheets 110 and 140 serves to provi de danage, contam nation
and huni de36]pr ot eCIIth r fekiblesshédin jneters 129 of

| ance body 120 hrg% si ded testgﬁ?ﬁcgggde))r%?%@gg¥gﬁ)qun?3§?ka§? ip 130
provi de danmage “ﬁﬁ% VF‘@ﬂopéfe Copﬂ@féréﬂwhlthaﬁ,lmehq)lewet flatible sheze MLEKaspr | OF

toits deplo n of the fest stri
and | ancepboé;@ (@)%nedne:t:é%g&‘gﬁrﬁ%s?smgiei?%s %E}F{\aéﬁgr?egl Eq?{ﬁbs ‘1"89%"1‘34’ thexi bl e P

sheet enabl e r &BRRY flgn: l?eﬁhe%tridﬂ,danm@oﬂoalﬁ&:aﬂd tewpﬂnpmseﬂin & benb& de gﬂg

ti ssue penetra RGP body openi n 81 FIG 2
is a perspecti Blgﬂ{/ﬁll ew o?éneiré&gﬂ %Qﬁrﬁ&%’? ?ﬁ%’@ﬁ’é‘&g i ndhe devi ce
100 of FIG 1 amdochnﬂe@fmerit(amlnmraﬂee in Emy s)x tdeﬂﬁé‘l'tﬁﬁleiﬂeget}a%
configured to e,df,} wer f xi.bl e sheet 140 fromtest strip

t her eby uncover %ng testpagﬁcﬁ 0“59;5 St opeung Liftesds isepleyad fmrp&;ancwedy bI e
sheet 110, | anolmnhrgdmlmsanﬁlomsmoﬂ]feld@nﬁéi@xssde eHaPJuQM n&%{m 5&&% ue

penetration ne 24 fii‘@ bogﬁ oPgenl ng esire epl oynent
dei ce 210 can "Q‘F IW d¢egaphie ﬁé%ﬁ@dﬂel%nnect or (not shown)
for establishing an electrlcal connecti on between an external device (such

as a met®03 al so ngt shown) and el ectrode contact(s) of packaged nedi cal
devi ce 10 sutifcsdrackaged meflicaldevice AP eandre fermndrentiredys of lafnimkéd | i n t he

art can be enpigya n | oynent
device 210 i nméituﬁegsa@ﬁ’?%gﬁsﬁgﬁ“%?“mg’%ﬂgm%"c dHE)P ac"rgn?dgmieg&élp Nandi p e

sheet 140 fronPVesiiexsyle sheets330and palksemvge to Pmmdcdhma@ewmmﬂaﬂﬁbn drid desired,
stripping bl Oq{ﬁnﬁ&% ﬁ%ﬂch&ﬁl Wie hhe-eq 1S BB&}QF efime ers %6 tclance body 120

and three-sided test strip perimeters 136 of test strip 130 provide damage protection for
the dermal tissue penetration member prior to its deployment. Furthermore, the
operative alignment of the test strip and lance body openings and the detachable nature
of the lower flexible sheet enable ready manual and/or mechanical deployment of the

dermal tissue penetration member from within the lance body opening,

[0038] FIG. 2 is a perspective view of a kit 200 that includes packaged medical device
100 of FIG. 1 and a deployment device 210. Deployment device 210 is configured to
(i) detach lower flexible sheet 140 from test strip 130, thereby uncovering test strip
opening 134; and (ii) bend upper flexible sheet 110, lance body 120 and test strip 130
to deploy dermal tissue penetration member 124 from lance body opening 123. If
desired, deployment deice 210 can also include at least one electrical connector (not
shown) for establishing an electrical connection between an external device (suchasa
meter, also not shown) and electrode contact(s) of packaged medical device 100. Any

suitable electrical connector known those of skill in the art can be employed.




‘connector. [0040] Depl oynment device 210 also includes a fol ding block 230,
whi ch bends upper flexible sheet 110, |ance body 120 and test strip 130 to
cause the dermal tissue penetration nmenber 124 to deploy fromthe | ance
.body opening 123. The bending serves to deploy the dermal tissue
penetration menber fromw thin the | ance body opening by essentially
nmovi ng three-sided | ance body perineter 129, three-sided test strip
perimeter 136 and upper flexible sheet 110 away fromthe dernmal tissue
penetration menber. [0041] The folding can, for exanple, place these
three-sided | ance body and test strip perineters and the bent portion of
the upper flexible sheet into an essentially perpendicular orientation

wi th respd@83%]o t he In thewimbddimenf off FI&. z,enplogmemmeamsl21@91%%9509%';:@&{&BloEi?at
t he der nal tissii? \gﬁgﬁﬁétaéiOP) mag‘oe@ 124 imxposed .and readi ed'to puncture
a user's dermal”ti'soysactaches ower Hexible sheep 1 40zom igshsirin 420 efpackeged mediaat

pl aci ng the t hrieeice $00lelfl désivad, striypihy HGIKI 2PBICEY i x| tri
perimeter and upper flexible sheet in positi gﬁg’lhe\hﬂgrazbr?ﬁg@og%& ﬁ%fmc
interfere vvithCE@E’C'(?f' the depl oyed dermal tissue penetration member to

| ance a user's skin. [0042] Stripping block 220 includes a | ead-in chanber
222, a str, ng edge 224 and a Stripping block opening 226. Stripping

bl ock operﬁ% 226 | Deplgrmenjdpdige 3lftdisa ineludeswi foldingt tiecke230ewhich beffs dppér 142,
packaged nedi cgkxifR\% inl . h it he _configuration
i s such that tab g%‘zéhfeg]%@ gé\l/r%gtg S ?iroo%dg%gi‘f‘ﬁgé‘gg’%ﬁ%? the J"r'ﬂ’ﬁ? H¥uedge 224
of stripping bPYEKatEOmesberi13hindephiydodm #20ance bededming 1281 w8e b | east

partially deta ; ") ..lower flexible sheet 140 fromtest strip
130, thereby uﬁég‘(l)e\?g{?ld éo){ télgt(a glJs a}fl%osu Bf)rghf'“‘a’ T%‘El,’crgg““b&’&‘kﬁ‘g@%ilaﬂ%b@éﬂ devi ce

100 is noved tppepingtbysssentipiymgotihg tieeagidedi lage 336y perfindtB09] Rl Gidaded)! OCk
230 of depl oy ' 10.i s itioned distally from stripping block
220. Fol di ng g%% gg gg]%%)l&?lnc aﬁlgfggpeg?ﬁfﬁﬁ’lﬂtsrﬂfﬁllgb AehirBrkhe damaltisspB2, an  axi s
pin 234, |ips Edétrativat mermslee.ond f ol di ng bl ock opening 238. First folding

bl ock :

[0041] The folding can, for example, place these three-sided lance body and test strip
perimeters and the bent portion of the upper flexible sheet into an essentially
perpendicular orientation with respect to the remainder of the test strip and lance body
such that the dermal tissue penetration member 124 is exposed and readied to puncture
a user’s dermal tissue. A perpendicular orientation has the benefit of placing the three-
sided lance body perimeter, three-sided test strip perimeter and upper flexible sheet in

positions where they do not interfere with use of the deployed dermal tissue penetration

member to lance a user’s skin.

[0042] Stripping block 220 includes a lead-in chamber 222, a stripping edge 224 and a
stripping block opening 226. Stripping block opening 226 is configured sﬁch that, with
the exception of tab 142, packaged medical device 100 éan easily pass through it. The
configuration is such that tab 142 is prevented from passing beyond stripping edge 224
of stripping block 220. Stripping block 220, therefore, serves to at least partially detach

(e.g., “peel”) lower flexible sheet 140 from test strip 130, thereby uncovering test strip

opening 134, as packaged medical device 100 is moved through stripping block
opening 226.




*opening 232 is of a dinension sufficient to accept packaged nedi cal device
100 as packaged nedi cal device 100 energes from stripping block 220 (for
exanple, first folding block opening 232 can have a wi dth of approximately
.6 mmand a height of approximately 0.8 nmm. Folding block 230 can, if
desired, be provided with a stop nenber (not shown) that defines conplete
I nsertion of a packaged nedical device into folding block 230 by

physi cal ly preventing over insertion of the packaged nedical device.
[0044] Axis pin 234 is configured to provide for folding block 230 to pivot
through an arc in the range of, for exanple, approximtely 90 degrees to
100 degrees. An arc of 90 degrees wi |l produce the perpendicul ar

ori entati 643 scussiuddiapblock 230 dftdeplphman deaice 200 isPoSiabRid difialy fAAR degr ees
coul d be enpqupd ' '

. t.h r ngl.e is increased there is al'so an
i ncreased ri sk &pl%aﬁlgf%%ogﬁl‘g‘i%@?? Oya¢lydes 3 firgti{aldingblockiapering 232, tahe
| ance body argkid s 234 Lipk P36 dfdQdRt ingasl ' Q,is
i nserted into fél%igg%b ock 230, f%#ﬂ?ﬁé br%%%e%%%b?% ﬁ@ﬁﬁ%ﬁﬁéé&F% turned

to depl oy der rREMPE 3L is of @slmension sutficienbieracagpy packegad thedicik dbdely100p8ni ng

123. In this ) | J20; P! .| i hat define the
second f ol di ngiﬁ gﬁ)gg?(mggig%i dr%gmg%%?%&?%ggse@ns{ﬁg&ng "%Z%ég@ @BFWS": ﬂrf]%c k

openi ng wi t h Teldigacierkaipeing 23 ean hawe amidth ohaipyitimately(s Mnnand.a Heahe bel

f ol di ng bl ock j ' to have a width that is greater

t han the mﬁdtﬁggﬁgg%gﬂ%ﬁ%ﬁ?@§u§§&%g%gg;2&?gW’ﬂgﬁﬂgﬁ’T?HPVQﬁﬁWHPéﬁEWabIy as
- wi de as | ance nizoeher Gyoe shiawgn) 1128 defines borhlete insehidn of @ paékagednodikal A3ADERSS

test strip 13Q 110, dermal tissue

e 120.and upper flexi bl e sheet
penetration necr’wl‘glen%%i(fk B?Q %ggﬁglqa@y Bffg’ E“tl"ﬁroé' EgRseTuubLefdhs packnged madinek
openi ng 238. dédds] Stripping and fol di ng bl ocks of the present invention
can be fornmed of any suitable material and can be manufactured using any
sui tabl e techni que known to one 11 skilled in the art. For exanple, the

stri ppi ngoedl f ol diamiy pixt 23K comipubsl tb PioVRAL 181 foldiRg VI6RK DR @lHRvor AFELA an
stai nl ess steel .or aIun1Q%nland ?an be manufactured usin
arc in the range of, for example, approximately 90 degrees to 100 egrees. Anm arc of
90 degrees will produce the perpendicular orientation discussed above. Although an
arc of greater than 100 degrees could be employed, as the arc angle is increased there is
also an increased risk of deleterious shearing between, and separation of, the lance

body and test strip.

[0045] When medical device package 100 is inserted into folding block 230, folding
block 230 is mechanically turned to deploy dermal tissue penetration member 124 from
lance body opening 123. In this regard, folding block 230 has two lips 236 that define
the second folding block opening 238 (for example, a second folding block opening
with a width of 5.5 mm wide and a height of 0.7 mm). Second folding block opening
238 is constructed to have a width that is greater than the width of dermal tissue
penetration member 124, and preferably as wide as lance body opening 123, such that
when folding block 230 bends test strip 130, lance body 120 and upper flexible sheet

110, dermal tissue penetration member 124 is able to pass through second folding block

opening 238.

[0046] Stripping and folding blocks of the present invention can be formed of any

suitable material and can be manufactured using any suitable technique known to one
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*injection nolding, die casting or machining techniques. [00471 FIG 3 is a
cross-sectional view of folding block 230 of deploynent device 210 taken
along line 3A-3A in FIG 2. FIG 3 depicts the nmanner in which fol ding

bl ock 230 includes a rounded folding edge 239 that is |ocated distal to,
and concentric with, axis pin 234. Rounded folding edge 239 is configured
to facilitate the bending of test strip 130 and | ance body 120 as

descri bed above with respect to FIG 1. In particular, the rounded nature
of rounded fol ding edge 239 provides for a controlled bending since the
natural formof a bend is rounded, as well as for increased control of a
packaged nedical device subsequent to folding Further, a rounded folding
edge facilit atskilledhe theant wrofantﬁnf;tm%ﬁg@g@ch ! | ' fol di ng
bl ock. [0045] FLGs. 4 and 5A through 5 se[\?gqglgﬁ%ﬂlﬁ%%llr:%?%é%@%%%@nce of
steps in a prRONarbonye, acetal, slamicss siped opaluminum ardeas boereufagturaiusingnber 124
of packaged nafice@dn HEMINSEd; s . exenpl ary enbodi nent of
the present i nsjent [ oniﬂm[ngbdﬂflg]é&gp%gg%gé%gg}e%g?@g%’s first providing a
packaged nedi cal device 100 as described above with respect to FIG 1, as
set fort oo'mstep FI G 4. Aternativel 0 packaged nedi cal
devi ce agd a depl oéirrg'nsﬂséec\%%:56?31%‘1(’:1??’13&”531{ﬁqgﬁﬁqloab#%%éeglﬂmelérﬂew 210
provi ded, as dashetong line 3A13A inFFAG. POBRN B depicts thé hﬁnﬂn@\iﬁﬁvhfch%lhﬂ%%lo%ﬂeet of

LT DacKadne TallkRiaes Fidited Rile B Rh0 IRTVealedisdl o and Soncepio it ng.  as

set ff)lrt hbi n sksPIN2ZH. Eouhddd fo?inggéngg @k%ﬁ%ﬁaﬂoﬁwﬁgﬁ d?@b%xﬂg@fgmlhsk shed

manua Yy y a_Uuser, . .or use. o 1 e ovnent . aevi ce escril pe [

respect to FI &"93386‘892’%‘"? Eod[yhliZQ ag Ej&FE‘,d %PE%W‘BESHM 16 Gdpile partibdanise of

depl oyment  defiexuRRA nhRrasiraaTBed Ridin WEse J30GKME 8N o iy @gﬁgl e and
nmedal C

5C, an arrow indicates the insertion ditection of package SG&vi ce
100 into depl Yhahraldess eka besd is ropndedossiwelanforinarensedycontzol of a @pclagél of FI G

4, the upper filedkhldeRics BRREquehPRTBIRRIFURRE a &E&%g%&lﬁln@ eﬁé? ﬁgﬁm&%&’gaged

medi cal device are bent (e.g., bent manually or use-o Bynent
devi ce descr i SR Afhe packageddegsiics) devire igtorthadoldingkloek.penet r ati on nenber

[0048] FIGs. 4 and 5A through 5D serve to illustrate a sequence of steps in a process
400 for deploying dermal tissue penetration member 124 of packaged medical device

100, according to an exemplary embodiment of the present invention.

[0049] Process 400 includes first providing a packaged medical device 100 as
described above with respect to FIG. 1, as set forth in step 410 of FIG. 4.

Alternatively, both a packaged medical device and a deployment device (such as the kit
of FIG. 2) can be provided, as depicted in FIG. 5A.

[0050] Next, the lower flexible sheet of the packaged medical device is at least
partially detached from the test strip of the packaged medical device to uncover the test
strip opening, as set forth in step 420 of FIG. 4. This detaching step can be
accomplished manually by a user or by use of the deployment device described with
respect to FIG. 2 above. In this regard, FIGs. 5B and 5C depict the use of deployment
deice 200 to detach the lower flexible sheet. In FIGs. 5B and 5C, an arrow indicates

the insertion direction of packaged medical device 100 into deployment device 200.
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-fromthe | ance body opening. Such bending is illustrated in FIG 5D for the
ci rcunstance that the deploynment device of FIG 2 is enployed. In FIG 5D,
the curved arrow indicates the direction of bending. [0052] If desired

. subsequent to deploynent and use, the upper flexible sheet, |ance body and
test strip of the packaged nedi cal device can be bent back to their
essentially original positions such that the dermal issue penetration
menber is again projecting into the |ance body opening. This can be
acconpl i shed either manually or, in the circunstance that a depl oynent

devi ce was enployed for bending, by enploying the axis pin of the

depl oynent device to return the upper flexible sheet, |ance body and test
strip of tﬂﬁélbackamsf@ﬂhﬂb@htﬂﬁmmftﬁmhﬁlﬁ%%@ﬂﬂexﬁﬁ Q! finte by a2
positions. In other words he axis pin woul d be enployed to plyb

fol di ng bl ock & SRS E%Pacme 6 myicahdevige @re beat (emd:enenamﬂ;eonmpm dfltmu bl e

sheet, |ance Yoyafedt deRade deicibbd atld?d el per, flexible sheet,
| ance body angm?gg?ﬂétrlp have been gﬁﬁ @Bgal(ﬂgn ?F SE§EWP?§PFWEI
ori gi nal posi tirem th ﬂtlﬁ’éﬁelb@ﬂkppﬁfnkmﬁubbbglda@tls dhastrated md'HGL sbdor the reattached

to the test st stri enin Such reattachment is
facilitated i f‘,rf 1?'5‘%‘9"‘%§§%€%‘f”&mm°§§%‘ﬁv§ﬁl £ PIGaS ppBloxed Ind 6ot Rcthab| y
attach the | owarvediagpivbhdicabetae directiohef bénditdg. St ri p. Once the dermal tissue
penetration nmenber is again projecting into the | ance body opening and the
| ower flexible sheet is reattached, a user is protected frominadvertent
cont act vWOSﬁ]t he déf dsired swsmemaeéplagtm@m anteisR Sthe uﬂ&@%@ubmﬂeé kl'a{néeed In
the art wll agg%%ze t hat ocesses accordlng to the

i nvention can bB GRlStmPe "EPﬂc l%mbéb%ba@dmﬂmm esshtiakde er i ng
system desi gegichDpositons kich the St d%ﬁnaﬁ@&a@Bérﬁﬁaﬁén MYmbG TS élﬁ?aérg‘l‘ét‘i' j or

in-situ testi gl% re disclosed in International Patent
p thpdpncerhody qrenine. Té‘lwmbescwmmhegeqwgrmWauy o @0thy and

I nt er nati onal ciaimdincApRh b aaldlh |sh d .as
03/ 015627 Al gn Febr uar @ﬁ%ﬁe#ﬁevg%égﬁﬂoﬁggegﬁ %n&& Lﬂelm O’HB%Fhﬁorat ed

herein by ref &8pEef th%gmneinb‘#ﬁwqene retero aminpat flenible slmest, lmqhod)edadftsd’t
depl oying a deiiprif tel paeidfped GRRAIAFeVRE bHBé”EB%mP&E‘anEEﬂyCQr?Bh pom}%ns In

other words, the axis pin would be employed to pivot the folding block in reverse

O

through the arc that had bent the upper flexible sheet, lance body and test strip.

[0053] Once the upper flexible sheet, lance body and test strip have been bent back to
their essentially original position, the lower flexible sheet can, if desired, be reattached
to the test strip to recover the test strip opening. Such reattachment is facilitated if, for
example, a resealable adhesive was to detachably attach the lower flexible sheet to the
test strip. Once the dermal tissue penetration member is again projecting into the lance
body opening and the lower flexible sheet is reattached, a user is protected from

inadvertent contact with the dermal tissue penetration member.

[0054] One skilled in the art wili recognize that the processes according to the present
invention can be conducted within a combined sample collection and metering system
designed for in-situ testing. Examples of systems designed for in-situ testing are
disclosed in International Patent Application No. PCT/US01/07169 {published as WO
01/64105 Al on September 7, 2001) and International Patent Application No.
PCT/GB02/03772 (published as WO 03/015627 Al on February 27, 2003), each of
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|l ancet cocking and/or strip loading. Alternatively, notorized conponents
may separately performthe stripping and folding actions. [0055] Wile
preferred enbodi nents of the present invention have been shown and

. described herein, it will be obvious to those skilled in the art that such
enbodi nents are provided by way of exanple only. Nunmerous variations,
changes, and substitutions w Il now occur to those skilled in the art

wi t hout departing fromthe invention. [0056] It should be understood that
various alternatives to the enbodi nents of the invention described herein
may be enployed in practicing the invention. It is intended that the
follow ng clains define the scope of the invention and that nethods and
structures w tWhithidRI$ GRBMHoffted brdfced Ly | yakents be
covered thereby. 14 CL,%I I\/S%V\hat ﬁféng?%érgﬁﬁesmi&i@r%gjgﬁéﬁé 1%@&}0&18]15 devi ce
conmprising: atequKser deploying adesmaktissuepangination neaybet et bei coadbiidswitha | ance
body upper sur ‘ . e; .a.lance body opening

ext endi ng fronﬁfatﬁﬁegc?cgﬁlcgleﬁ%ggltggg%agkﬁél\?ﬁeg@g’%@nf' tgn"f%rﬁ?g’wﬂ‘ﬂﬁ?’" Huer
surface; and asegemiglyl perfoss the strippang adi foldingeotiars. proj ecting into the | ance
body opening; a test strip with a test strip opening therethrough; and a

| oner flexible sheet, wherein: the upper flexible sheet is attached to the

| ance bodif05§iper suWhieprefeared einbgditnests bfithe Presit GoveaRGThaV8 bed i\ GolwaShaStri P
is attached to th%el §nce t{Odef | ower surface such that the dermal tissue
f B e R3¢ be PO

penetration el 5P a¥s g Ange skilled ingke arbthat sych epbedimmnisgre

provided by way of example only. Numerous variations, changes, and substitutions

will now occur to those skilled in the art without departing from the invention.

[0056] It should be understood that various alternatives to the embodiments of the
invention described herein may be employed in practicing the invention. It is intended
that the following claims define the scope of the invention and that methods and

structures within the scope of these claims and their equivalents be covered thereby.
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“the I ower flexible sheet is detachably attached to the test strip covering
the test strip opening; and the upper flexible sheet, |ance body and test
strip are configured such that, when the |ower flexible sheet has been at

.least partially detached fromthe test strip, thereby uncovering the test
strip opening, the upper flexible sheet, |ance body and test strip can be
bent to deploy the dermal tissue penetration nenber fromthe | ance body
opening. 2. The packaged nedi cal device of claiml, wherein the test strip
is an electrochemcal test strip. 3. The packaged nedi cal device of claim
1, wherein the test strip is a colorinetric test strip. 4. The packaged
nmedi cal device of claiml, wherein the test strip is a glucose neasurenent
test striLAIMS5. The packaged nedical device of claim1, wherein the upper
fl exi ble sheet, | ance body and test strip can be bent through an arc in
t he rangeWdiatisgprimed isat el y 90 degrees to approxi mately 100 degrees to
depl oy the dermal tissue penetration nenber. 6. The packaged nedi cal device
of claim ], mﬁgrein %@; )ackaged nedical device is forned using |amnation
t echni quel. 7.APAgkag s‘geﬂdﬁf@a@%@rw@m ce of claim1, wherein the test
strip incl udesanatppbefiexible sheet; el ect rode contact and the upper flexible sheet

is attached tq thed pper surface and the test strip is attached
to the | ance bohy Ié@g?ﬁéggﬁégg such that the at |east one el ectrode

contact extends beyd#rsedrdy uppeceurfasely and t he upper flexible sheet. 8. A
kit conprising: a pasicadedy Ise@r siafacgtevi ce that includes: an upper flexible
sheet; a | ance bod i udes: a lance ho u r surface; a lance
body |ower surf ace?é lztrn:gtbohf?%bemng extendmgr}(r:_om %edlgnceq)%(caly upper surface to the lance

body lower surface; and .

" a dermal tissue penetration member projecting into the lance body opening;

a test strip with a test strip opening therethrough; and

a lower flexible sheet,
wherein:

the upper flexible sheet is attached to the lance body upper surface covering the lance
body opening;

the test strip is attached to the lance body lower surface such that the dermal tissue
penetration member is operatively aligned with the test strip opening;

the lower flexible sheet is detachably attached to the test strip covering the test strip
opening; and

the upper flexible sheet, lance body and test strip are configured such that, when the
lower flexible sheet has been at least partially detached from the test strip, thereby uncovering
the test strip opening, the upper flexible sheet, lance body and test strip can be bent to deploy
the dermal tissue penetration member from the lance body opening.

2. The packaged medical device of claim 1, wherein the test strip is an
electrochemical test strip.

3. The packaged medical device of claim 1, wherein the test strip is a colorimetric
test strip.
4. The packaged medical device of claim 1, wherein the test strip is a glucose

measurement test strip.




~a | ance body opening extending fromthe | ance body upper surface to the

| ance body | ower surface; and a dermal tissue penetration nenber projecting
into the | ance body opening; a test strip with a test strip opening
_therethrough; and a |ower flexible sheet, wherein: the upper flexible
sheet is attached to the | ance body upper surface covering the |ance body
opening; the test strip is attached to the | ance body | ower surface such
that the dermal tissue penetration nmenber is operatively aligned with the
test strip opening; the lower flexible sheet is detachable attached to the
test strip covering the test strip opening;, and 16 the upper flexible
sheet, l.ance body, and test strip are configured such that, when the |ower

fl exi bl e sheet5 .has Tegackiged A28 « est ,
t her eby I_Iyo cCover,| ng thectrgg &al%{h&éﬁ#érllégﬁ,ndlteh@%%%gthg ?Pae eﬂﬂbi éﬁ%te[a“ ance

body and e tMd Ry StrParAn e E%ttﬁ“’ ﬁchp thennge orapProXistataly 98 depreat ton
nmenber f rappraximatelyioe degrdss todepioy tie damehl dssie pbiyrafién Membse configured for
at least partially detaching the |ower flexible sheet fromthe test strip
and bendi ng of_the er. flexible sheet ance body and test strip to

depl oy the dérnal Tﬁ? gé‘d%gii’e%@%ltqewﬁeﬁéml,fwwmmpaahagdtml;cabmmg

9. The Kiis fomined hsngiadinasboaneshniquése depl oyi ng devi ce includes: a detaching
bl ock for at least partially detaching the lower flexible sheet from the
test strip; and a pending bl ock for bending the upper flexible sheet, |ance
body and test ’stri ?aackaéepi Bdiea] devies ofelaimi k sherqir thettesabiriprineiadesait leadtO.

The kit ohe eleairodeSontabesred the uppertfRiblésteiis hﬁacﬁ@d e ﬁaetl&&e *B%H} Gfer Sfitthce
strip. 3id HeGeds klrnp% aﬂcﬂé&qoqm Wﬂgg l%dn 3vtr]eer sEn ace s%;[:ﬁ tlhgt the at least ogi e]ecfode

test stri I
contact extends beyond the lance body and the upper flexible sheet.

8. A kit comprising:
a packaged medical device that includes:
an upper flexible sheet;
a lance body that includes:
a lance body upper surface;

2 lance body lower surface;

a lance body opening extending from the lance body upper surface to the
lance body lower surface; and

a2 dermal tissue penetration member projecting into the lance body

opening;

a test strip with a test strip opening therethrough; and

a lower flexible sheet,
wherein:

the upper flexible sheet is attached to the lance body upper surface covering the
lance body opening;

the test strip is attached to the lance body lower surface such that the dermal
tissue penetration member is operatively aligned with the test strip opening;

the lower flexible sheet is detachable attached to the test strip covering the test

strip opening; and




*12. The kit if claim8, wherein the test strip is a glucose neasurenent
test strip. 13. The kit of claim8, wherein the packaged nedical device is
a |lam nated packaged nedi cal device. 14. A nmethod for deploying a dernmal
_tissue penetration nmenber of a packaged nedical device, the nmethod
conprising: providing a packaged nedi cal device, wherein: the packaged
nmedi cal device includes an upper flexible sheet; a | ance body that

i ncludes: a |l ance body upper surface; a |lance body | ower surface; 17 a

| ance body opening extending fromthe | ance body upper surface to the

| ance body | ower surface; and a dermal tissue penetration nenber projecting
into the | ance body opening; a test strip with a test strip opening

theret hrough; and &hé¢ opper fldxibie Ishezt,Slamet body Wied s striphite ¢ rd Fij&'hbﬂhﬁtb

sheet is ?hégﬁhngt%ﬁtﬂﬁ IﬁncF qﬁgé ugger surface . covering the [ance body

openi ng; the test ettt 8 4t t2ceD at tragt martiallp detaghsdh from ke testusteip.abersb h

t hat the umdeverig thd RGP Aingaht QPpdrErRRisle sh@qtﬂﬁﬁd’ca&oidﬁgh?' te' tx?ggaﬁ'l BM th, the
a attache

test strip o0 eniF%; the | ower flexible sheet I's detac y (fQﬁBtthe
test striIERHOE thindermalissuepenegptiqninesphen frag: the face bastypemingfdndxi bl e sheet ,

| ance body, antiebRYinpelicd Gy FRTHE # el the. | over
f1 exi bl e sheet hggﬁigen htfle St partﬁgﬁﬂ?ﬁggpggﬁgﬁk$P@ﬂgyﬂgﬂ?ggfn@??ip
such t hdrumghe test pirip ang bending ofdheinproy Sexible sheet lanpp body Amixedsgipsh @gploy | ance
body and ¢egdmst fidsh oy the dernmal tissue penetration
menber fromthe I anc %@5"%‘%%%3&“‘%9 e By cpehirz
9. The kit of claim 8, wherein the deploying device includes:
a detaching block for at least partially detaching the lower flexible sheet from
the test strip; and

a bending block for bending the upper flexible sheet, lance body and test strip to
deploy the dermal tissue penetration member.

10. The kit of claim 8, wherein the test strip is an electrochemical test strip.

11 The kit of claim 8, wherein the test strip is a colorimetric test strip.

12. The kit if claim 8, wherein the test strip is a glucose measurement test strip.

13. The kit of claim 8, wherein the packaged medical device is a laminated
packaged medical device.

14. A method for deploying a dermal tissue penetration member of a packaged
medical device, the method comprising:
providing a packaged medical device, wherein:
the packaged medical device includes
an upper flexible sheet;
a lance body that includes:
a lance body upper surface;

a lance body lower surface;
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detaching, at least partially, the lower flexible sheet fromthe test strip
to uncover the test strip opening using the deploynent device; and bendi ng
t he upper flexible sheet, |ance body and test strip to depl oy the dernal
.tissue penetration menber fromthe | ance body opening. 15. The net hod of
claim 14, wherein the detaching and depl oying steps are acconplished using
a depl oynent device. 16. The nethod of claim 15, wherein the detaching and
depl oying steps are acconplished using a deploynent device that includes a
stripping block and a folding block. 17. The nethod of claim 14, wherein

t he detaching and depl oying steps are acconplished manually by a user. 18
a lance body opening extending from the lance body upper
surface to the lance body lower surface; and
a dermal tissue penetration member projecting into the lance
body opening; a test strip with a test strip opening therethrough; and

a lower flexible sheet,

wherein:

the upper flexible sheet is attached to the lance body upper surface
covering the lance body opening;

the test strip is attached to the lance -body lower surface such .that the

dermal tissue penetration member is operatively aligned with the test strip opening;
the lower flexible sheet is detachably attached to the test strip covering

the test strip opening; and
the upper flexible sheet, lance body, and test strip are configured such

that, when the lower flexible sheet has been at least partially detached from the test strip such
the test strip opening is uncovered, the upper flexible sheet, lance body and test strip can be
bent to deploy the dermal tissue penetration member from the lance body opening;

detaching, at least partially, the lower flexible sheet from the test strip to uncover the
test strip opening using the deployment device; and

bending the upper flexible sheet, lance body and test strip to deploy the dermal tissue

penctration member from the lance body opening.

15.  The method of claim 14, wherein the detaching and deploying steps are

accomplished using a deployment device.

16.  The method of claim 15, wherein the detaching and deploying steps are

accomplished using a deployment device that includes a stripping block and a folding block.

17.  The method of claim 14, wherein the detaching and deploying steps are

accomplished manually by a user.
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