12 March 2007 PACKAGED MEDI CAL DEVI CE W TH A DEPLOYABLE DERMVAL TI SSUE

* PENETRATI ON MEMBER BACKGROUND OF THE | NVENTI ON [ 0001] 1. Fi el d2dflarch@007

| nvention [0002] The present invention relates, in general, to nedical

devi ces and associ ated- { packages and, in particular, to packaged nedi cal

. devices with a depl oyable dermal tissue penetration nenber. [0003] 2.
Description of the Related Art [0004] A variety of nedical devices require
packagi ng to, for exanple, protect the medical device from danage prior to
use and to maintain sterility of the medical device. For medical _devices
that conbine a dermal tissue penetration nenber (e.g., a |lancet or

m cro-needle) with a test strip, the associ ated package shoul d provide for
depl oyment of the dermal tissue penetration nenber during use, while al so
provi ding for protection of PACISAGED MEDICAIVBEVBDE contact with the dernal
tissue penetr WITHABEPEO YABICE DERMAINFBSUE PENETRATIONMEMBENR €,  the
packagi ng shoul d provide hum dity resistance for the test strip during
storage. [0005] A single-use nedical device calls for a nedical device

- package that is inexpensive, disposable, and has a slimprofile. Al though

be desi aned o provide prieERERATNE REFETYEIRCR . croca “herein, i1

is likely that their cost and potentially cunbersonme nanual depl oynent

(i.e., 0oL hgﬁb@ﬂ&iﬂﬂ.ﬂoul d be I ess than ideal. [0006] Sti Il needed in

i Ssue- pEERY ot | on TarsEr PRATOROIE e hBt £ e TS e AR i openi ng

procedures, ygicksges hﬂd it particl@sr, foqrackdged medicslrdevieed witha dé 1ayatwileemb1 devi ce

éncl osed ther ein. Furt her more, the packaged nedi cal deV| ce shoul d provide
prot ection f OFSSHHRENBIEAORMEMBEL penetration menber from damage, hunidity
or contam nation during storage, as well as protection for a user from

accidental contact with the dermal tissue penetration nenber prior 1
[0003] 2. Description of the Related Art

[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.

1 [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 (i.e.,

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 require cumbersome manual opening
procedures, yet still provides for sterile protection of a medical device enclosed therein.
Furthermore, the packaged medical device should provide prote.ction 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



12 March 2007 and subsequent to use. In addition, it would be %ﬁﬁ%ﬁﬁﬂkﬁ for
t he packaged nedical device to have a slimprofile and be i nek Ve,
SUVMARY COF THE | NVENTI ON [ 0007] Packaged nedi cal devices with dermal tissue
penetration nmenbers according to enbodinents of the present invention do

~ not require cunbersone manual opening procedures for deploynment of the
dermal tissue penetration nenber, yet still provide for protection of a

medi cal device enclosed therein for sterility, as well as from damage,

hum dity and/or contam nation during storage. Furthernore, the packaged
medi cal devices protect a user from accidental contact with the dernal

ti ssue penetration nmenber prior and subsequent to use. In addition, the

Ceahnt ques. 1 haMdsHEHRET ¥ Gep HCUaDth Toa fr oHRGPRLoL Redy e fRuR e

Furthernore, npkvbadBm e lshd Be inexpefl@id. oyi ng the dernal tissue penetration
menber 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 egﬁﬁg HRANVESPRON i nvention includes
upper and |lower flexible sheets a ance ody 'and a test strip. The |lance

body includes | ance body upper and | oner surfaces, a | ance body openi ng
that ext ejpge7]f r om tHaekdgad ardizallievicppeith dermabiisud perteh@tidrﬂﬁaﬁbémﬁbcofdwm

surface, and a dermal tjssue penetration nmenber that projects into the
| ance body opemted lm‘[“(%‘ﬁfgls‘e RifENT BYEntop dp gobieayifie S@dhﬁ’é‘élli PEPIng BIAceIRS

a test strip GReMHGmdnb6f @E Bélﬁﬁgfissh@ neirﬁldnﬂnétn&egféi &ill Brok/ I8 i Protakrida drhe
| ance body openin The test strip t he packaged nedical device is

Attached to t rreedlearhéeV1mquseweﬁre§1fpf aeeltswweélwatfr%@m%rwldw ang/r
penetration nenhe 11'13%10 ﬁfl@%&t&%b&' ﬁlr HeREste Whé Back dtn?éﬁcﬁﬁé\h&s ‘Bﬂﬁéutgglser fro

[ 0010] The upper eet ~of t e packaged dical device'Is attache
to the | ance abadgmtalmoetactsmﬂﬁ the dlermad tissyo penstratien mamber fatod pndbpbeequgnt trkge. In

| ovier 11 ex! bl 3aetnOhaiifea RASKF ISR 6ahaflRN 68 L§FRARNRRE Yathhined

to the test staif} ove est strip ~openi
techniques that result in a packaged medical device W1th a shm profile. Furthermore, methods

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.



12 March 2007 [0011] Furthernore, the upper flexible sheet, | 0 nd
~test strip are configured such that, when the |ower flexible sﬁgéﬁuabgMggen
at least partially detached fromthe test strip to uncover the test strip
openi ng, the upper flexible sheet, |lance body and test strip can be bent to
. deploy the dermal tissue penetration nenber fromthe | ance body opening.
[0012] A kit according to an exenplary enbodi nent of the present invention

i ncludes the packaged nedi cal device described above and a depl oynent
device. The deploynent device detaches the |ower flexible sheet fromthe
test strip to uncover the test strip opening and bends the upper flexible
sheet, lance body and test strip to deploy the dermal tissue penetration
menber fromthe | ance body opening. [0013] A nethod for deploying a dernmal

ti ssue penetrati on nenber of a packaged nedical device according to an
exenpl ary [@Hddi menFurdfermbre, the @ppm flekibleshedt,danceibady axditeststripvarelcondigultee

packaged nedi cal device described .above, detaching the | ower exi pl e sheet
fromthe test sYyqh tlbatt%h@r{g%&é‘fer ﬁﬁ’é‘g]t%égete_t hasyhegn ?k)ld%a%f %tlﬁkoalﬁ\ﬁa@hﬁé h_@mttﬁ‘é upper
flexible sheet tesl AEH HREVer Wthedt 86ip opbhing thupPePilONbIE BiReet @4rdBbody SfUest
penetration nmenber fromthe | ance bod peni ng. . BRI EF DESCRI PTI ON OF THE

0
DRAW NGS [ 00143trip cpibe kgnt Eﬂﬁé’ﬂ%’tthﬁé?rﬂ’@y‘éfﬁuﬁPF@CEF%%QP@P%@C&FFG%‘B%M‘FQB@ of the
pr esent inventgﬁ%hl_'ll be obtained by reference to the foll ow ng detailed
description that sets forth illustrative enbodinments, in which the
principles of the invention are utilized, and the acconpanying draw ngs, of

which: [0 FI G LS I Vi l.
enbodinen%iakla pa§%£§%§ﬂﬂ§§5%%?8%@§§%i9§§%%¥§Wﬁé%?ﬁg%ﬁ@ﬁBgéﬁgﬁﬁaﬁ%Wéntion
[0016] FIG 2 it packagedspedicaldeviet describedaboeecenipl deployerhudtvicenThef a ki t
according Lo HnSPrs il AAERL! B0 bRk LGNSR 1R RANATRTTS: G

test strip dpening and bends the upper flexible sheet, lance body and test strip 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 uncover 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 drawiﬁgs, 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;



12 March 2007 [0017] FIG 3 is a schematic, cross-sectional vi of 6&§
" depl oynent device of FIG 2 taken along line 3A -3A of FIG 2} p%ﬁ@%# | G
4 is a flowchart illustrating a sequence of steps in a process for
deploying a dermal 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
dermal tissue penetration nmenber (e.g., a lancet) of a packaged nedi cal

devi ce. DETAI LED DESCRI PTION OF THE I NVENTION [0020] FIG 1 is a sinplified
expl oded perspective view of a packaged nedi cal device 100 according to an
exenpl ary enbodi nent of the present invention, with the brokén vertical

| i nes of 1 indy i o)z . i t .
redi cal dTEe 100 HGA i Es e s et BV RBNGRR BRSO . .
hi dden from viakew aloeg ke 3Ae3pef Bjge@t i ve nature of FIG 1. Packaged nedi cal

devi ce 100 incl udes .upper flexible sheet 110,. a | ance bod 0, a test
Strip 13000885 o opBL ddnk BV st Hradind fiuehiedtt SBan i T Bo97 LoD KRl g i n
the art will apgssl 8éste pértrafidiemémns of DpabkadedGn@tich] HSGEe bbidmghé@n 1N
conbi nati on, constitute a nedical device and, in particular, an integrated

nmedi cal devi cexemplary papodimeny qf she rgsspUnYRRtPRandy pe of integrated nedi cal

devi ce dep din ) edive Qi '
Aol catt BORs | 10755040 R ey ARG S P R Eeplov g

Anal yt e Measurdarmal tisseé pepeiraangnenteed (4. anckaneat)df Stparkagpd medigalidevieg0, 030
(filed June 11, 2003, entitled "Integrated Lance and Strip for Analyte
Measurement”), which are fully incorporated herein by reference. Mreover,
oénce apprised of the present disclosure, one skilled in the art will
recogni ze that a vari cDETAMLEDDESCRERITON OFTHEINVENTHONbeneficial |y
configured as packaged nedi cal devices according to the present invention.
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[0020] FIG. 1 is a simplified exploded perspective view of a packaged medical device

100 according to an exemplary embodiment of the present invention, with the broken
vertical lines of FIG. 1 indicating alignment of various components of packaged
medical device 100 and the dashed lines indicating certain features that are hidden from
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.



[0022] Those skilled in the art wll also recognize that paCkagig@ﬁﬁﬁﬁQﬁ#

- devices according to the present invention can be placed in a

package, for exanple, 1in a vial or a cartridge configured for dispensing
such packaged nedi cal devices. The secondary package can be constructed of
_material containing desiccant or can contain separately packaged desi ccant
for keeping contents of the secondary package noisture 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 | ower surface. Lance body
120 also includes a dernal tissue penetration nenber 124 that projects into
| ance body_openi ng 3. .lance body.120 of FL.G 1 is conmonly referred to in
the fiel d)f‘é‘%ﬁi rrono&ﬁ?sl‘?istl?llkgﬁb@e aﬁﬁd&e qregeenzethat packaged H’§B’|‘E@1 deyises exanpl e,
progressive di gc@tdaPiote F@%ﬂirﬁ@ﬁ%nchﬁ’@@ﬂi%cé&% AREcontSS PaclRgPabs Sahipe menber
124 of lance body 120 includes a needle tip 125, and a channel 126. Dernal
ti ssue penet r aill driahasarartridgeicondigured a1 dispensingrsuglypachiagedomeslieal devicesudbe ' s
skin (i.e., de i r -0. . whol e. from
t he user and dé{ﬁﬁb%a:dr ? ﬁ%ﬁé%%q}l bgwto gm?lgtg@%) f@%@g@ggn%gx%%ggcgénﬁggaa%bac’éﬁ%\% of
‘test strip 136epaiaiyrpickhgaisdesicpmn fir kedpingrontentef tit2écarlarymckapmaoated by,
for exanpl e, Progressive di e stanpi ng, as disclosed in International

Appl i cation Nof®PCT/ GB01/ 05634 (published as WD 02/ 49507 on June 27, 2002)
and U.S. Patent Application No. 10/143,399, both of which are fully

i ncorporated herein by reference. [00251 Lance body 120 further includes a
cel I - def i 028 por t i kafice Pedy Lfhinelides adptce bedypupper spriage)il 2 1-@rlangebadwlontsay

openi ng 123 i sghpuadRe vRibIE 6. $), 8RB Ricebod?BF&IROMS thRSkidmL fbmIaRe Whi ch
mrrors an outline of three sides of test strip opening 134 (described
bel ow) of t est bedyruppenisspfacg fRizig]lance bedydowpmwifpee ftang¢ bedyd20salsoipgledesfal exi bl e

sheet 110 is a i t : 21 by an
adnesi ve | ayer B8 Sae Py eRatbnciioe 108 s RRASINS 14ESLOP e iRIaIT Yy

openi ng 124. | Lanshbadyd1HEoidGed is ¢roweandy refarredito inpthe field as a monolithic lance

and can be 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



12 March 2007 flexible sheet 110 of packaged nedi cal device 108 g@
~attached to dermal tissue penetration nenber 124. [0027] Adhesily ¥ 8@ 0750
can be any suitable adhesive | ayer known to one skilled in the art
including, but not limted to, pressure-sensitive adhesive |ayers. Such

. pressure- sensitive adhesive |l ayers can be nmanufactured by conventi onal
techni ques including, for exanple, screen printing, gravure coating and
slot coating. Alternatively, a suitable adhesive |layer can be pre-fornmed by
die cutting, laser scribing or punching an adhesive material before

| am nati on onto an underside of upper flexible sheet 110. Furthernore, the
adhesi ve | ayer can be formed of a doubl e-sided pressure-sensitive adhesive,

a W- cured ad es've eat - cti at ed dhes or a thernmpsetting plastic.
As a non-linit "rﬁj g’(‘fé”ﬁﬂﬂ%&tf’? @F’{} CHES/ dg)elsf‘B?aﬁ@G haghto dexmal s¥ei nt i ng a
pressure- sen5|§¢%ﬁmﬁﬁhﬁ§hmﬂlz$uch as, for exanple, a water-based acrylic

copol yner pressure-sensitive adheS|ve (e.q. part #A6435, commercially
avai |l abl e from Tape Specialties LTD in Trlng, Herts, United Kingdom.

[ 0028] Upfchﬂ? 7y | exi bA&e%R@‘féFexlilsQ) &ft'Be E‘ﬁ uREBTE Sarsi v@\'l;\%ie Eﬂ &t SnlBfiEd B - such

sur gi craft paper or ot mat er | al I'S ITnpervious to air
and/ or ai r- borthe artliadiuding, aui ot miked td, prepruceysedsitipaakesiee layeﬂl Sath ptessurze 100
with a sterile rote(b{ve |.exi bl e sheet 110

o ba punct urnuBks Ehesipe 1ot sarthe mimheR Rt uP G RD Ry Cofkingt ebifoe.

penetration byfoflexdiglle, st@enprimmgira@ire OsatiAg bibslotloddting. FANrhRIVER! £ suitdBRET
fl exi bl e sheet 110 can be confl ured to prQV|g§ hum dity protection for
test strip 13CRdBEYVEIGYSHicAR PRBITSPTRIASY BF entihge cAserSErDIBE Oh PRREAAE J9cIYeREte fi | m

fetal  foil, GQha@rifi®RRAE lahfndtion Ini¥eaddiSits oBuipet Hixib18heei®10. f bdriferrh 2029
Test strip 130 i ncl udes el ectrode contacts 13 a reaction area 132, an

i nsul ated  sulibe adhesive Jayer ganths Jormedof  deylersided R‘B@““‘aﬁ“&@ﬁéﬁh&ime@dﬂyng 135
and a three-sigded I@sdive, %%atpacaearted*ﬁh@snvé&fa thﬁ&o@&f?bé;%l‘ﬁgld s fan. ]i]rg

strip 130 is an el ectrochem cal glucose neasurement” test strip f ated
usi ng convent iexamples theadhespiei mayi beforreasithyisgigen printing gepressureceasit ke ddheadva n the

art ‘\M Il real 's%lgh 54:' %r e&gr%})le,sg {v'agﬁbis% a&?ﬁc éo%o%?elf ﬁgggug-@g{sﬁ%e adhesive (e.g.,

part #A6435, commercially available from Tape Specialties LTD in Tring, Herts,
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, metai

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



~devices according to the present invention can have, but are ng%h%ﬁaj to,
any suitable 6 12 March 2007 el ectrochem cal and photonetric i guration
and that for illustrative purposes only, test strip 130 of FIG 1 is
illustrated as an el ectrochem cal gl ucose neasurenent test strip. Mreover,

- those skilled in the art will appreciate that suitable test strips for use

in packaged nedi cal devices according to the present invention are not

limted to test strips for the nmeasurenment of glucose but can al so be test

strips used to neasure, for exanple, ketones, glycated proteins (such as

gl ycated al bum n), coagul ation parameters and/or cholesterol of a sanple.

[ 0030] Test strip 130 is attached to the | ance body | ower surface such that

dermal tissue I : g r.akl Al d j t est
Strip open ng Tt EpEiagRBRErt chuhrRRlRY P Lok iR M G 031 o
to test strip GSGthptdD of 6. 1 sallustiated asled electrogh@roichl glucok@ meadurdnzene @sbody 120
lies directly ahove reaction area 132, thereby .serving to define a reaction
celt. Vents 1287 Mdfroeniny S m kvl vl b taug G toRue R
reaction cell ?d’!ﬂia%éa hiédiéalli@geds Aecokdib@io thapiebent MALMIEA A€ néthinie@astdson cel | .
By mnimzing the Total sanple volune, the functionality of test strip 130

i s optinized. stApgfondhe measuiementof ghiceserfit eancaliodertpit strips naadde msasus|fer and
vents construct] Wik Qs ' - Pat [ ' Nos.
01 438, 242 (11 PTG AEiSnE EhGHREpRERSRRAER ot ol XRhedii dafliths "0
Anal yt e Measur anigortchplestéM d60s5atgle.(fi |l ed March 28, 2003, entitled "Method
of Anal yte Measurenent using Integrated Lance and Strip") and 60/422, 228
&Liled COct ober 30, 2002, entitled "I nproved Method of Lancing Skin for the
Xt ract i o[podd] Bl oodTdst stripi160 isaatiacheditd theilance bpdy latvetisunface suchhlyat derdeal €issne .

[0031] In the enbodinent of FIG 1, .electrode .contacts.131 of tes trip 130
extend beyon dpqnamté)rbfaapbeiég“ Lropeiayedy a%@@ivﬂﬁ‘etﬂg ﬁ:’é%stmli TEf“mﬂﬁ3§‘ i‘}( {s'\fffn si on
of the el ectroggbodumBhtastiFIG Si, Takct bodys120helagtiiaadd to séxierip 190 sah thdreied delical

connection between the el ectrode confacts and external device(s) (e.g., a
meter). Those. dimmagprisn LHOIgiee RO 1200en gHPl SopFLEac MBI 2 Hess

el ectrode contgeife fodetRkd relRAVMCAIN Ven 128 of Mncé B&dyP10RGAR t§fefine side
edges of the reaction cell and to minimize the total sample volume of the reaction cell.
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 electrode
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
invention can include those with no electrode contacts and, in general, those with at

least one electrode contact.



illustration, test strips for use in packaged nedi cal devices accordin

the present invention can include those with no el ectrode coniaMage 7 in
general, those with at |east one electrode contact. 7 12 March 2007 [0032]
Test strip 130 can be fabricated using conventional screen-printing

. techniques and can be printed on, for exanple, an insulated substrate (such
as insulated substrate 133). Reaction area 132 can, for exanple, include
reagents, insulation |layers, and carbon electrodes that are in

el ectrochem cal comuni cation with el ectrode contacts 131. [0033] Test
strip opening 134 is adjacent to reaction area 132 and provi des cl earance
for channel 126 of dermal tissue penetration menber 124. Adhesive coating

135 can ormed,. for ressure-sensitive adhesive that is
printed o@&?i‘sul at 88 tsé’ﬂ?oﬁ)rr%‘gé i@gcw‘)m%@agef&m%ﬁe&n PHBENE ERINqUEs i n t he
art. In additia8 caRBeEit¥Eon, ERakimfle, laaInanded fudsttAd @ActEatilAsBsubFacan be
sel ected and configured to PFOVIde a packaged nedical device with sterility
and/ or huni di th3prRrasien ¥ 132m84pr example, inclide seagerhdatulatiop laysrsgandachabl y
attached (e.g fn 33 and
covers test str f%ﬁgggﬁ%%%%agaﬂew@&\grﬁ%? {r@giﬁbclog] S ngcé%i Llﬁvgﬂ e%gtg (i)e F‘grcn%nat ed to
i nsul ated subdBilate 133 in a detachabl e nanner that provides for easy
renoval of |ower flexible sheet 140 fromtest strip 130 by, for exanple,
peeling of the lower flexible sheet 140 away fromtest strip 130. Any

sui t abl e [go8dgsi ve ma\mmi @enﬁh@ﬂ%i@iddjaeéht itdIreadteontdréa 132ankl Providel epe@néor this
pur pose |nclud|n col d- seal adhesi ves, heat-seal

adhesi ves and ?req B?@Oé\ t\?@? %9%@“85@“?"%?%4 f‘%‘?h"'s‘é‘ié??é‘l“él 3N Basi c
Adhesi ves and bé\\f@ﬁﬁed%? @ka’iﬂﬂe, oEQQ%Juré—%‘hvé h&%@sm hab nqﬁitmekﬂoﬁl ihqWEREPor ates a

flap 141, which is fol ded upon |ower flexible sheet 140, and a tab 142
of sufficient subftreteridd é’Ytn@F“@}ﬁiéBP@Watoﬁb?%éhﬂléﬁi in e aitc & additipn; adhsive pul | t ab
142 away fromcgatfngl lgg(Zn Q61 é%ut%flr 1eq‘§§ﬁax{ bE Rt aﬁﬁ'%ﬁﬁﬁguile%QO | es of
suitable materia omer eX| e sheet 140 are t Same &s ose

packaged medical device with sterility and/or humidity protection.

[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).



descri bed above for upper flexible sheet 110. In addition, tab 142 can be
forned, for exanple, by processes known to those skilled in th&Margh2007
including successively rolling material into a flattened coil or Ianlnatlng
a separate strip of material (such as a plastic sheet or paper card stock).
-8 12 March 2007 [00361 The upper flexible sheet 110, | ance body 120, and
test strip 130 of packaged nedical device 100 are configured such that, when
the |l ower flexible sheet 140 has been detached fromtest strip 130 such the
test strip opening 134 is uncovered, the wupper flexible sheet 110, |ance
body 120 and test strip 130 can be bent to deploy the dernmal tissue
penetration nmenber 124 fromthe |ance body opening 123. In the enbodi nent

of FI Gs and as illustrated in FI.Gs. 5A-5D) dernmal tissue penetration
member 12@‘%%5% tﬁh‘b‘lP@FFﬁl exifile shept 1 Oglance tody 1230, and tes strip 13@pf ragkagedr om

|ance body  0pRRHEA 3R 1084s oSiRhRATEAH nef whaeme%voalﬂekimeemo%g at ion

menber is further described andillustrated with regard
bel ow. [0037] Biendetapzediiengetesimiriy bﬂsuqle\hﬁé@t 0D opmnmﬁqlsnme@dxtﬂwel y of

amnated  str UkPRGRb Shest 310, IREPBARI 198 1AM G 8) LML Bepibg AT 1 on,

encl osure by uﬂ) e shee 0 provide
damage, cont andeimal tmmapmhetrhwmmhmt;pr ﬂ)24)fremtth«)lasce boldiy bpertity £23- dnded | ance

body perineters 129 of and St strip perinmeters
1367 of test ot emipome st Bl it B El BulsnsAa) Smet BewraprdeBite
penetration mﬂbﬁberﬁ@ﬂ%ss&@th'r&%h@@D&tﬂy Bﬁéﬁing @rak TELS Bﬁﬁl?edtfhﬁn 1a98EhcHyi Ve

alignnent of the test stri | ance body openi ngs and t he detachabl e
nature of theoReBinErl2}y &F@F@l%‘ﬁ@ét‘)f s ssTral Pésawe?ﬁém}am mgRkes feeRani cal

depl oyment of ?e@@rlbeq%hﬁﬁlusﬁﬁ@@%hP@éﬁﬁftﬁ‘ﬁGQGAm@lrowfromW'th' n the lance
body opening. [0038] FIG 2 is a perspective view of a kit 200 that includes

packaged nedi cal device 100 of FIG 1 and a depl oynent device 210.

From 1 et QP T 3Gk ReERRN HRUICEhelRe 100 Lot Bitkd Uy M BN S0°01 1) "7
bend upper f| estiubtuesssit ésanexpeasive andoé alskiniyprafile. Iamdidtt@st em;lqsup by3@per and

lower flexible sheets 110 and 140 serves to provide damage, contamination and

humidity protections, while three-sided lance body perimeteré 129 of lance 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] A 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 unéovering 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 (such as a
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.



to deploy dermal tissue penetration nmenber 124 from | ance body ni 23.
~If. desired, deploynent deice 210 can al so include at |east ongfgﬁ@%pgpéa
connector (not shown) for establishing an electrical connection between an
external device (such as a neter, also not shown) and el ectrode contact(s)

- of packaged nedi cal device 100. Any suitable electrical connector known
those of skill in the art can be enployed. 9 12 March 2007 [0039] In the
enbodi ment of FIG 2, deploynent device 210 includes a stripping block 220,
whi ch detaches | ower flexible sheet 140 fromtest strip 130 of packaged

medi cal device 100. If desired, stripping block 220 can include the

af orenenti oned el ectrical connector. [0040] Depl oynent device 210 al so

i ncl udes di ng fl 3 i 1 exi. eet 11 l,ance
body 120 B0 eor ® e Epgingah £GP RERo R evice BIRA fut B8 lreligbioctlper
124 to depl oy 22(0)whidhaletachesdowerdiexibiresheerd 402@®m tEhtestriyelBdi afpackuged/medicsl depl oy

the dermal tissue e ti on nenber, f wi t.hi.n, the | ance bod openi ng by
essentially no@"lvrlu“gfp]t r ié&@ir‘ﬁgﬁmpgﬂﬂg @106{88@5 fjaé’rlpﬂﬁ?eetﬁle }?ﬁm‘i"HPB%d}/@?‘a‘é‘a’l t est
strip perinet egonhdéto@nd upper flexible sheet 110 away fromthe dermal tissue
penetration menber. [0041] The folding can, for exanple, place these
three-sided | ance body and test strip perinmeters and the bent portion of

t he upper i ble i : i r igH! 8L PF ] jon with
rospect 1 WL T DG i ERR O R X R MR 3t PR bR LR
dernmal tissue flenet skiet b0, lmabbodyl129 apd tesixgtns £ @rvdusedbeldezohal tisspeinct ure  a

user's dermal {ti . r i s hen i as. t bepefit..of placing
the three- si %ﬁﬁ%ﬁ?é€%§§§qg£g1%%k@??ﬂﬁﬁgéégékﬁgﬁﬁFBQ qg?T?geE%WPWbter and
upper fl exi bl esestesed déphoy the derriabtissunpareratidneyerder fmim withrthelagcabddy use of

t he depl oyed der nal tissug1 enetra@ion. ggnbe% hg | ance 9W§er's Kin.

[0042] Strippi TRYPBESIESSIGIN TRV R hreg-sided Joncs bef,pesapeter 129, re§fsr‘qeaﬁ‘?sﬁg edge
224 and a st rétﬁp'ﬁé}gnhblome 2P @ppdiPleRibe. sh&dtr1i1Q pwAgfrbnaEKd&paniisage 226 i s

configured such that, with
penetration member.

[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 configude sﬁch that, with
the exception of tab 142, packaged medical device 100 can 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.

10



the exception of tab 142, packaged nedi cal device 100 can ea5|i%h£ass
~through it. The configuration is such that tab 142 is prevent §he007
passi ng beyond stripping edge 224 of stripping block 220. Stripping bl ock
220, therefore, serves to at least partially detach (e.g., "peel") |ower

_ flexible sheet 140 fromtest strip 130, thereby uncovering test strip
openi ng 134, as packaged nedi cal device 100 is noved through stripping block
openi ng 226. 10 12 March 2007 [0043] Fol ding bl ock 230 of depl oynent device
210 is positioned distally fromstripping block 220. Fol di ng bl ock 230
includes a first folding bl ock opening 232, an axis pin 234, |lips 236 and a
second fol ding block opening 238. First folding block opening 232 is of a

dlnen5|on sufficie .0 accept ckaged nedic devi.ce 100 as packaged
medi cal d ﬁ]e 100%’%5‘%@9"‘? &iﬂﬂf‘ﬁ%ﬁﬁ g‘ﬁf“ﬁé’%‘%gp 12?831(‘?'5’21 disgallyfram i r st
fol di ng bl ock s@;@ﬁmmoa@ocmmgf@o& mclfaau&fs a@ﬁﬂrfé’lﬂin@%tl&lk% @nlggh@i\qn

hei ght of approximately O : di ng 30 can, if de ed, be
provi ded with %SISSRIOQM hips B al(drﬂﬁﬁcwmti)ngthmk c@enmgua@S cﬁmpf@dleg blskrti on of

a packaged ned] i I h aII reventlng
over insertion % %2? ﬁd"%égpsmf"%llﬁlcne% eaw%’ Bg’c?(@%%iﬁ dio?ll gevﬁl 33? is
configured to gaelmg’edimeﬂml cfeoicd|10@eﬂﬂbx@€d<fr&ﬁ@trippm@lbmk 200 (forigtangle, fizgtC i n the
range of, for | e ro ees t.o 100 degrees. . An are of
00 Jegr ces. wi 1PIRRISTERBE Sa7 Bt AvE AP OF PR RHER G GSCdir et o

Al though an  abroRfmAé1¢ateahm. hP(Eldﬂa@@ldiﬁQB@@& frQiekicbdDBe BIIPIIRY Rhth adBopt e arc
angle is increased there is so an increased risk of deleterious shearing

(bet ween, and dJegiBhes{nasshayyn) tl@fﬁ éeﬁ"&‘ﬁ camplstsdpsertion af apackaged @wdlqusl]ce wen
medi cal devic KAass [ r i ng
bl ock 230 is ?r%l@ a%nl calzljjg tﬁjr'ﬁ ?\%%ﬁlt?gtr ﬁggﬁﬂ%&eieﬁlﬁgh&??%gg e%e% tnrléc?%agn menber
124 from | anclevisedy opening 123. In this regard, folding block 230 has two
| ips 236 that define the second fol ding block opening 238 (for exanple, a
second fol di ng bl ock opening

[0044] Axis pin 234 is configured to provide for folding block 230 to pivot through an

arc in the range of, for example, approximately 90 degrees to 100 degrees. An 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

1



with a wwdth of 5.5 nmw de and a height of 0.7 mm. Second folding baﬁgk
" opening 238 is constructed to have a width that is greater t hah Masgh th
of dermal tissue penetration nenber 124, and preferably as wi de as |ance
body opening 123, such that when folding block 230 bends test strip 130,

| ance body 120 and upper flexible sheet 110, dermal tissue penetration
menber 124 is able to pass through second fol ding bl ock opening 238. [0046]
Stripping and fol di ng bl ocks of the present invention can be forned of any
suitable material and can be manufactured using any suitable techni que known
to one 11 12 March 2007 skilled in the art. For exanple, the stripping and
fol ding bl ocks can be fornmed of polycarbonate, acetal, stainless steel or

al um num and can be manufactured using. injection nolding, die casting or
machi ni ng t ech¥illpddn the[agio £y example, thej sirippingrand Joldingtbllanks Fan/hecfrméd dfol di ng

bl ock 230 of d [ GE: ' - inFlG 2. FIG 3
depicts the m@%ﬁ%ﬁ&mggﬁi’g %1“&15 %ateﬁl%ggﬂm%%dné@ﬁﬁ(ﬁg@ngéf g’lrjer#: ed'& ol di ng
edge 239 that ingcti@cabdBihgddis cadting oy mactdniag reckmtudsc Wit h, axis pin 234.
Rounded fol ding 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

par ticul ao47]t he r quEdee I@bddlsectVnal aew Seblding BloBO2RTERIegRYmRAQIVRED 16 Or 2
controlled bending since the natural formof a bend is rounded, as well as

for increased iekaalg live 3A-3JA B Fiad depictsibe masneyip whishdaldingdlgck! di ng

Further, aro i : i & d
g cal dovi oDl i EdRRAHRE IO IRE i BBk Mo ha e RICLAED

g erve to ill usiisgtie23d. sRepnded folding sdgei@é9 isrcoatigured tosfacilith@Othe bendimgdfogstng
ermal tissue t ; c > i vice 100
according to ﬁﬁﬁgggﬁ% é&gﬁgﬁ%ﬁﬁ%ﬁé%@“%%e¥ﬂ%%g8®§é%¥g?§€§%'ﬁb&ﬁpfﬁﬁgﬁf
Process 400 i nhd waaded natat ofroorndedifniging edge R3tymrdvidesioc a cordmitlied dernlddi} sisce
descri bed above with respect to FIG, 1, as.set forth jn st 410 of FIG 4.
A ternati vl y mbrebLiogR e Apend aeded =g B8N BEkor v r e B R arakede. (such

as the kit medical device subsequent to folding Further, a rounded folding edge facilitates the

entry of the packaged medical device into the folding block.

[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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of FIG 2) can be provided, as depicted in FIG 5A [0050] Nex Q{h &ﬁ”er
" .flexible sheet of the packaged nedical device is at |east par 2 é%
detached fromthe test strip of the packaged nedi cal device to uncover the
test strip opening, as set forth in step 420 of FIG 4. This detaching step
can be acconplished manually by a user or by use of the deploynent device
described with respect to FIG 2 above. In this regard, FIGS. 5B and 5C
depict the use of deploynent deice 200 to detach the |ower flexible sheet.
In FIGs. 5B and 5C, an arrow indicates the insertion direction of packaged
medi cal device 100 into depl oynent device 200. 12 12 March 2007 [0051]
Subsequently, at step 430 of FIG 4, the upper flexible sheet, |ance body
and test strlp of the packaged evi ce are bent bent manual |y
or by usel085lkthe FuBseqysRibY at&?@l“gé gégcgr“r heyregdisaiple ﬁ?eﬁegp?fyqubiénéier nmal
tissue penetr QEitgﬁlpr@meﬂacngE@meHﬁﬁl deQiee ﬁre%ﬂb’(h%p%@ﬁtrlﬂanugﬂlf& BeRdioPthe! S
illustrated in FIG for the circunstance t depl oynent deV|ce of
FIG 2is enpldwp@dmemrdemcedm@bed aheve)dodepeay the deumal fiskue perstratipemdinberct i on of
bendi ng. [005 ik q he upper
flexible sheet%:Jm gﬁ?%% b8%§§ %@ﬁt§§ 8m qpp t%ﬁ&%g?ﬂ%gﬂ@%ﬁtﬁ:cal devi ce
can be bent bagikuinstafideehat tlssk:ph:tymhtl cymcebf BiGhalis paploy¢dria HGcSDfthat t he
dermal issue penetratian,.ne S.a rojecting into the | ance body
openi ng. Thi s CEFIBEORIRGFAIFS tgﬁg'decé‘f’gﬂtl?e ually or, in the circunstance
that a depl oynent device was enployed for bending, by enploying the axis
pin of the deploynent device to return the upper flexible sheet, |ance body

and test [08%3]i p of If ¢rsirprheubagguantie deRiaymansom 'ésebtae;epa% flepiblersheatglangei al | y
original posit pi vot
The"t of di g bltSak TR sy Ahe HRkEid rhoaRaR el b B S e R KB
flexible sheetorlgirahp,@ﬂbmé9U<é1rth|attﬂ@s¢er1§@1rlﬁﬁye PEBOBRIN Mpmbertis egaimprojectingxi bl e

sheet, lance h i entially
origi nal posi t?tgﬁhea]?ﬁcee t]%g\g;\e?érﬁl%xﬁﬁl&n g (Qﬁcin Qfﬁ*ﬁa}e@fl?&eg9 Eien?rﬁ%at t ached
to the test stcummnStmqeeham\aeileplbmelttelsvlcsWns pnplpm fagbenginghby emploginghent i s

facilitated i fakisfp?nr of the deployment device to return the upper flexible sheet, lance body and test

ey

strip of the packaged medical device back to their essentially original positions. In
other words, the axis pin would be employed to pivot the folding block in reverse

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 will 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 A1 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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exanpl e, a reseal abl e adhesive was to detachably attach the |ower fl exible
Ssheet to the test strip. Once the dernmal tissue penetration chy 200 gai n
projecting into the | ance body opening and the | ower flexible sheet is
reattached, a user is protected from inadvertent contact with the derma

- tissue penetration nmenber. [0054] One skilled in the art will recognize that
the processes according to the present invention can be conducted within a
conbi ned sanple collection and netering system designed for in-situ
testing. Exanples of systens designed for in-situ testing are disclosed in
I nternational Patent Application No. PCT/US01/ 07169 (published as WO
01/64105 Al on Septenber 7, 2001) and International Patent Application No.
PCT/ GB02/ 03772 (published as WD 03/015627 Al on February 27, 2003), each of
13 12 March 20@kchjgfullnincerppiatadyherein by fréeranced haddition, By meshanieah swtionsy
addition, the REGRATLEapIdTRld Piimal QI SehlhrdiBh nitBRlcP YR AnfSledint | SSUS
penetration nmefder can be°c Ined wmth | ancet cocking and/or strip |oading.
Al t er nati vel y, laneet codkimgaind/ongioip deadingredyl termasipely anetbyizgdanofponertthwayyt ri ppi ng
and fol ding action 00551, Wii.l e preferred enbodi ments of the present

i nvention haveseB%%%lysé%@nmghr?dsmpci’é%%?l}dbtg@ arcg?nﬁj it will be obvious to those
skilled in the art that such enbodi nents are provided by way of exanple

only. Nunerous variatjons, changes, and_substitutions  w Il now occur to
those skil00&d in t h‘éﬁl&? Pfe%fﬁeaswgoi‘aﬁamf ﬁ@_Pﬁ%‘iﬁlﬂ?@“%b@ﬁtﬁﬁﬂhshorm@%] | t
shoul d be undeje3tnd ntRat iwAllibebvidhd RtAGE sKified fnahd e tRIRRAIMBBbitels atde
i nvention described herein may be enployed in practicing the invention. It

it{_s i ntended tpravidediey way pfswamglecandy. iueIpuargtienssehspgesoind sybstitwiianst i on and
‘hat net hods r A > . j d their
a0 no% Sdigf tﬁ&gﬁgh@a fh tgbg}éggtﬁ&g ggf}arﬁ{ﬁg?m%eafnq&n%ﬂ.

equi val ents be covere ere 141 is clained is: 1. A
packaged nedi cal device conprising:

[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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an upper flexible sheet; a | ance body that includes: a |ance body upper
surface; a lance body |ower surface; a | ance body opening extending from
the | ance body upper surface to the |ance body |ower surface; ahdMarce20f
ti ssue penetration nenber projecting into the | ance body opening; a test
strip with a test strip opening therethrough; and a |Iower flexible sheet,
wher ei n: -W@gjygﬁﬁ%:ikexible sheet is attached to the | ance body upper
surface covering the 1ance body opening; the test strip is attached to the
| ance body | ower surface such that the dernmal tissue penetration nenber is
operatively all-gheerkagadimedical dedge compripingpeni ng; the | ower flexible sheet is
detachabl y attagchpger Akildéhebtest strip covering the test strip opening; and
t he upper flexiple sge tt"@p%? body and test strip are configured such
that, when t hePPEESRY eLbCHPE sheet has been at |east partially detached
fromthe test striplanchépdbyppeusieBosri ng the test strip opening, the upper
fl exi bl e sheet, |anagsmdeedyy RAdr §ifate;Strip can be bent such that a bent
portion of the upper, flexible sheet, |ance ho and . test stri ves away
fromthe packaged r?éa‘?°8§1°d&89‘r‘“é‘ég %{%é"tdﬁ‘ér}f)"é}&ﬁ‘sgé&e SR% deper ﬂlerflaicgéo t?Tllg)rrai ns
essent i al lapcshalyiloveasyrfacetwdeby depl oyi ng the dermal tissue penetration

nenber fromthe | apcRrpAdYss@PRh&Ektion - meer PREKQHRiInER dh& dncdevddge of claim
1, wherein the test strip is an electrochemcal test strip. 3. The packaged

medi cal d&8WY¥E of claim 1, wherein the test strip is a colorinetric test
strip. 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 such that a bent portion of the upper flexible sheet, lance body and test strip
moves away from the packaged medical device as the packaged medical device remains
essentially stationary, thereby deploying 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.
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15 12 March 2007 4. The packaged nedi cal device of claim11l, wherein the
test strip is a glucose neasurenent test strip. 5. The packaged nedi cal
device of claim1l, wherein the upper flexible sheet, |ance bodylgﬁﬂmFE§907
strip can be bent through an arc in the range of approximately 90 degrees

to approximat el X.ne]rg? ggfl&geeéie&e&i&l AROLOYs El?ﬁn ‘f'%ﬂ&éiﬂttftlitg&gsé@;ﬁ%g&e gﬁ%{%sg” member .

6. The packaged “device of claim1, wherel i ca
devi ce i s meayuRRRENLSPYRYIN- ani nat i on techni ques. 7. The packaged nedi cal
device of claim1l, wherein the test strip includes at |east one electrode

contact and thecu r | . §h i .t ac upper
surface and theitgggrgﬂggélP%gﬁ?fggkgéﬁf%&%ﬂé@ﬁ%ﬁ%ﬁﬂ%gﬁ gﬁgééﬁpgﬁ%’ace such
that the afancehedy anghiestetrit eanobfebend Hiraush ayare inytheganasmf aPROXiM#E Mody and
the upper fibgxishd epmhabtely8L00defrieds t6 defsy the dgrmabtiRacheaagedionmtintal. devi ce
that includes: an upper flexible sheet; a |ance body that includes: a |ance
body upper surface; a |lance body |ower surface; a | ance body opening

ext endi ng from ¢hEhe paskaged aedicalpiseice efglpigcle Whersin the packpged rprslenpl deyigsr
surface; andfoanéalsigllarhingsdnedhan@etd. ati on nenber projecting 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 body uppe7- $be pagkaged odisel degice heclhiank avhigrsinthe festritniincludes at least :

one electrode contact and the upper flexible sheet is attached to the lance body upper
surface and the test strip is attached to the lance body lower surface such that the at least
one electrode 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:
~ alance body upper surface;
a lance body lower surface;
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;
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the test strip is attached to the | ance body | ower surface such that the
dermal tissue penetration nenber is operatively aligned with the test strip
opening; 16 12 March 2007 the lower flexible sheet is detachabl d2aasbhRed/
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
fl exi ble sheet has been at l|least partially detached fromthe test strip,

t her eby uncoveri ng t He lowatflesibid shegpeditavyablé lrgachgpite thef tke xiripl covaingehg | ance
body and tegt, storil Q%ndbe bent to deploy the dermal tissue penetration
member fromtREPIRREREBBYy  opening; and a depl oyi ng device configured for
at |l east partially deicapherilgxibleeshbayletice bbdgxindtest striyeat confignretikechithat; strip

and bendi ng of the upper, flexible sheet, |ance ho nd  test strip such
That " bent e bR e el Senad ot e SREERIP RN SR 1 e st ri p
noves away theepy iftevadiag taged st dperihg, deMippér fRxibldelak@dody GRlesal device
remains essentially stationary, thereby deploying the dermal tissue

penet r at i onStiRfAse beptdpieniey thedseral Histys Pepstatiogmergber fiom R fangg badyaj m g,
wher ei n theorggﬂg%hng device includes: a stripping block for at |east
partially detaching the |ower flexible sheet fromthe test strip;, and a
fol di ng bl ock for bepdtmeyinhdevigssenfigureddontdeastnagially dataehingthgjovedid t est

strip to depl.oy. (g I MRkest étﬁﬁh‘rgq l%??r?%%ﬂ%%g@%%%ﬁfe'sh%&:l%nzg%?L&i}j én_?Of clai'm

8, wherein the test stripis a | test strip. . The kit of
clai m 8, whiestsirip sn¢hethatadtentsporiiqn efsheuppor faxiblesheetclaneedtodg and fost sk, The kit if

claim8, wh i h t Lp. IS . I 1p.  13.
The kit of Epasanhy o pattdabmedicd dhite 0. PERRUIGIRIA ORE (S
packaged neesadhilydstatioomy, thereby deploying the dermal tissue penetration member from the

lance body opening.

9. The kit of claim 8, wherein the deploying device includes:
a stripping block for at least partially detaching the lower flexible sheet
from the test strip; and
a folding 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.
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