LANCETS FOR BODI LY FLU D SAMPLI NG SUPPLI ED ON A TAPE CROSS- REFERENCE
TO RELATED APPLI CATI ONS 5The present application clainms the benefit
of U S. Patent Application Nos. 10/836,578, filed April 30, 2004,
andfiled April 14, 2005. BACKGROUND The present invention
generally relates to bodily fluid sanpling and nore 10specifically,
but not exclusively, concerns bodily fluid sanmpling devices having a
supply of sterile lancets carried by a tape. The acqui sition and
testing of bodiUANCETS #OR BONENFLUDD SAMPLING SAHRTLIEINONCA TAPRIES
to grow in inportance for use in nedical diagnosis and treatnment, and
in other diverse applications. In the nedical field, it is desirable
for lay operators to 15performtests routinely, quickly and

reproduci bly outside of a Iaborat?ﬁg settln W th ragld results and
a readout of the redROSHREEERENGLEQHRE E&k&??hﬁc THON8 per f or med
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Such fluids can be teste a variety o aracteristics o
fluid, or andPPB&87& diedaAprdB0i 200dhend |l uid, in fledeypridd4i2086tify a
medi cal condition, determ ne therapeutic responses, assess the
20progress of treatnment, and the I|ike. The testing of bodily
fluids begins with obtaining the fBACKEGROUND One method of

acquiring the flyjd sanple invol ves |n erting | ow needl e or
syringe into a vib‘?‘lpr&f’ nhinyeption; gengrallnre '“l“f?t ‘il\‘g‘rfg'\'ﬂfiémﬁﬂ’lb"tgcﬁn damase e.

However , jgsuc bpeséifrc@n bﬁﬁﬁﬁ@k@ﬁmw?%n&%fswdng ﬂﬁﬁﬁ.aﬁﬁl{ﬁc SEN&E BRhying a
lim tatl ons, | ncI u 8 f)al n, infection, and hematorma and 250t he

bl eedi ng _cor‘rﬂm aP‘F?tsa‘Ef@ﬁlﬁtqllﬂﬁtamrect vascul ar bl ood sanpling
is not suitable @9& adgBRAR A %vfrﬁ?)ﬁh% ﬁﬁitdg?s;ds§ 1 FARAG RHIATEY

difficult and is not a V|se t1en o n1on nsefl ves.
The ot her coponsimugsgo Igqumanfportamlfbxs:se ﬁmgledaicddlchngdom amiﬂmtmm,chntlyn
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needl e, #sni f perfurmatdietfouthdly, mg:]dlpaid&apmmmbly SulHE ! b S[hbf)ﬁutdf?r tsétang, with
incision in the skin. The resulting blood or interstitial Tluid
speci nen mElyrapld results and a readout of the resulting test information. Testing can be performed
on various bodily fluids, such as blood and/or interstitial fluid. Such fluids can be
tested for a variety of characteristics of the fluid, or analytes contained in the fluid, in
order to identify a medical condition, determine therapeutic responses, assess the
20  progress of treatment, and the like.

The testing of bodily fluids begins with obtaining the fluid sample. One method
of acquiring the fluid sample involves inserting a hollow needle or syringe into a vein
or artery in order to withdraw a blood sample. However, such direct vascular blood
sampling can have several limitations, including pain, infection, and hematoma and

25  other bleeding complications. In addition, direct vascular blood sampling is not
suitable for repeating on a routine basis, can be extremely difficult and is not advised
for patients to perform on themselves.

'The other common technique for collecting a blood or other bodily fluid sample
is to form an incision in the skin to bring the fluid to the skin surface. According to

30 this technique, a lancet, such as a needle, knife or other cutting instrument, is used to

form the incision in the skin. The resulting blood or interstitial fluid specimen may



2 then be collected in a small tube or other container, or placed
directly in contact wwth a test strip or otherw se anal yzed. Because
| ancets are necessarily sharp, |lancing devices are typically
constructed to protect the | ancets when not in use to avoid injuries
and contam nation. 5However, many existing | ancing devices are
general |y designed to hold a single | &lcet and after |ancing require
manual replacenent of the | ancets before perform ng a subsequent

| ancing. Particularly where an indiyvidual, K needs. to, abtai i

sanpl es per thambe collecisd i panilhups PE?téWtcoﬁ‘ﬁH‘ef 'RE Blr?ﬁeéjh@%eﬁﬁy ?noméekaa%{r ‘3@1
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| anci ng eve%%l.sy%\l%sgl% const'ég?%gj&huﬁt@?@ﬁgag | anci ng 10devia?ia coul d

avoi d the pideiidesar typicatiyroastiupteddp peotichthedangaie WiERACHR USiHVPoere are
chal l enges in designing .a multi-use |ancing device that can safely
and rel i abl WW&P‘?H‘%}“&?@ Ahcets yet is conpact in design and sinple
for a lay operafiBwete, Mas exitinpincingidsviedsswe gmerdiridesigneddo hold a single

manuf acture. Accordingly, there is need in,t I - USe
| anci ng devlaseetapgaft %@gsrﬁ‘ﬂi%fed?ar%ﬁ e C%egggptﬁ%%nfgeéfgrlg‘gefgl.ae 4%%1311?%

form the 1@@5@%}%&@{ Ut A BAAKRS SER dividual meedditoatbehip oitiplesamples
mul ti-use lancing device that is sinple and safe for allPPZ% f@-ﬁr E;torr
to use and péradayi i cogastineffitient angdnqon Veradl R AP A STRRRY © The
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The present ‘9 WEREYGH~ provi des novel ‘systens and techni ques._ for
| anci ngid i sdedcetdudavoid thaproblemsof ceambiliarepleping vped laacel Ryt e

resul ting bodi fluid. Wile the act AdPEBRIY oNn
covered her émﬂ%ﬁeﬁ B Apgienne %Ig‘f]%]r eﬂ ncfﬂgﬂepﬁyrﬂea?gﬁsr??gﬁ%o t he j((:I ai ns
appended hemngidlineGi laddels RERompaarfin tésegn andeimple fortatiag opgrator to use and

characteristic of the enbodi ments di sclgsed,herein I
briefly as Mdighinglso asngpigahip @@’”S??éur&s%@%qﬂ}melﬁeﬁ’?ﬁsgégP?egﬁﬁ Eﬂrega\??f es a

novel suppl y, 6f keNRGEHS A iceAbitadRRts some or all of these challenges. In one form, the
15  present invention addresses this need and provides a multi-use lancing device that is
simple and safe for a Jay operator to use and that is cost-effective to manufacture. In

other forms the present invention provides other advancements in the art.



i OAccording to anot her aspect, the invention provides a novel systens
and techni ques for obtaining bodily fluid sanples. According to stil
ot her aspects, novel nethods of supplying |ancets on a tape and of

| anci ng tissue are disclosed. These and ot her aspects are discussed
bel ow. 4 BRI EF DESCRI PTI ON OF THE FI GURES Al t hough the
characteristic features of this invention will be particularly
pointe'd out in the clains, the invention itself, and the manner in

which it .may be made and used, nay r understood by referring
to the follow ng description 5take%8ﬁwﬂgghﬁection with the

acconpanyi ng fi gy 63sdrPiRERDbnFrPAlds nohd s¢féms dldGechhiques for paciigect i ve
view of a supply o fancets inreel toreel format. F 2 a

per spect i ve tivsuewitiodr alonmok inf combénatiom Biith desting PLige grspiting }"%il}f ﬂ‘léiaF_l G 1
e TR o R e pne a2
3 mul ti -qise yidielergceamhe eaintsl apperfed beratos exrtainoaspicts/ofghe wivertiomthati - use
ancing deVial%echgr%gt%{‘is(.jtgcn% ﬂtlé) en%]o tmhgnrts t%ggfgs%id rﬂgrré}ﬁ are described briefly as
follows.
According to one aspect, the invention provides a novel supply of lancets on
a tape.
10 According to another aspect, the invention provides a novel systems and
techniques for obtaining bodily fluid samples.
According to still other aspects, novel methods of supplying lancets on a tape
and of lancing tissue are disclosed.

These and other aspects are discussed below.



FIG 6 is an assenbly view of a tape with integrated test strips
according to 15another enbodinment. FIG 7 is a sectional view of a
mul ti-use | ancing device enploying the tape with integrated test
strips of FIG 6. FIG 8 is a perspective view of a tape carrying a
| ancet according to a further enbodinment. 20FIG 9 is a sectional
view of a nulti-use |ancing device enfloying the tape of FIG 8. FIG
10 is a perspective view of the FIG 1 supply of lancets with a peel

away covet FIG 11 is i ] Wlfli@ i ntegrated test
strips according to 25%@@5%@&%@@@%‘5 isatop view of a
section of the Klifhuchihd @Reacteriatitfemthls BT tHiNn@ntibhikill bk PEHRAGED

EVMBODI MVENTS For the purposes of pronoting an underéitcﬁgt%ien eof t he
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enbodi ment s i || ' q@%’&‘g'?'aﬁ%) aespesiHkitsdwing uaeapidd | be
used to des@}%“%%ﬁ‘ﬁ?@éﬁ%&ﬁ#@w nevert hel gss_ be unde?stoogl t hat
no |i m tati ekenin ddngectionpathahe advempmyéngtfigweesifermiag epprtitheredhded.

AlLerations and,fur{ et odL{LCaL/ 903 iy LG4 HSLA 3 66 isshoes. and

such further ap ptes o e Invention as
illustrated her i 2 is a perspective view of a multi-use lancing device utilizing the FIG. 1

lancets.

FIG. 3 is a sectional view of a multi-use lancing device according to another
10 embodiment.
FIG. 4 is a side view of the FIG. 3 multi-use lancing device.
FIG. 5 is a sectional view of a multi-use lancing device according to another
embodiment.
FIG. 6 is an assembly view of a tape with integrated test strips according to
15  another embodiment.
FIG. 7 is a sectional view of a multi-use lancing device employing the tape
with integrated test strips of FIG. 6.
FIG. 8§ is a perspective view of a tape carrying a lancet according to a further
embodiment.

20 FIG. 9 is a sectional view of a multi-use lancing device employing the tape of

FIG. 8.
FIG. 10 is a perspective view of the FIG. 1 supply of lancets with a peel
away cover.

FIG. 11 is an assembly view of a tape with intcgrated test strips according to

25  another embodiment.
FIG. 12 is a top view of a section of the FIG. 11 tape.



are contenpl ated as would normally occur to one skilled in the art to
which the invention relates. 10ln one form the present invention
provi des a conpact supply of lancets for sanpling bodily fluids. The
| ancets have a non-circular cross section and are arranged on a
carrying tape such that the |lancets can be sequentially brought from
a storage position to an activating po%ition by advanci ng the tape
around a bend. In the activating position, the |ancets extend from

the tape and thei j i ﬁﬂjﬁﬁa ssue,
whereas in the sth@mgibﬁ%ﬁ%ﬁﬁgt@ﬁ%ﬂeﬁéggpa y a%igned
with the carryi pgr thdperpbsesbagichictiak en andepaaidingtadtiegeinsiplésod theancet s.
The carrying tape is contained in a housi n% a.efi Plﬁ‘g a Idanﬁiﬁzng

openi ng, an@lnmﬁ?fhgefff&ﬁ‘i?iw&,m%@#értﬁt SO AUmMEN}S HHEHatgd D Hige
activating ra%h&soahd!sgecﬁmag%aag@mﬂ&&éd Wbséetae i, Thwiligh the

| anci ng opening fo pierce adfacent tissue and obtain the 20bodily
fluid sasmpl eevediikss beamdemtpod dub ao witation offthe 3¢epe efifbe BVERR 3 he used
| ancet back.into.a storage positi SO | fnb St 38 aBGXLs,

| ancet in tﬁ’&rcifzflﬁf’fﬁj%g‘ngﬂ%rg‘sq?l}siagﬁ?@éﬁgglogﬁlg%&? Z‘% a subsequent

| anci ng. As an khichiderie seplidagehsrofties drincipieslbétheunvention es idpsiratedherdivt y
of nmechani sns that can_be enpl oyed for advanci .and r i t he

| ancets to @ﬁu%‘@tqm@atf'%?ﬁc‘?’ﬂgg? 'Sﬁ‘?“r%?)?neé;%g Il%&eiaﬁtetéé‘?‘ ?ctelﬁtﬂng
enbodi ment s ;i heribapdRpis are integral with the tape and rapid novenent
of the tape results in the |ancing notion of the IanCﬁt. L’{‘]‘ one form
the entil®e tape I onedormadthe PEsgt it ENERNRIOWEFSR CORMAFSUPRLY 26 PRSP [For m

only a_Ser Vg liopodil iR HAPSurbss AEeAORL Maferb@Nebi dRalakon. | n

ot her enbodi re the [ancets are not integral with the tape,
a separate astangidom cerybe tepeech thaBibe lgagjecanthe seaueatially HRBEHSPE * hem

in the |ancing noti on i ndependent . j-a@e
tape b SRRt T Y npSligR BY JSPUBHE Ho e AAAUREEH
one enbodi mapg avatis pdaRichAhe Binseta extend e the tapd ankd theveshagyiEpsiase

depi cted. Device 20 i ncl ud A 22 | ity of
ancel 5 125 SR FalTgBGatie, BGmRT DG FHHE HPRHGE HePRENaRt ape 22

Each of the ABAAY S %éd hAMEnEcaRFyd R toBRilithleRodPact atotigstofithedpmetsi on
%ge and a:s th:epcai'ryi%g tipe?; cgnrt]aeingdl izslta%louseinngd de%nir}ghaellaﬁcigé gﬁe%%ng? gr{cf éu%%sg 29.
lancing, the sharp tip of a lancet in the activating position is rapidly advanced and
retracted through the lancing opening to pierce adjacent tissue and obtain the
20  bodily fluid sample. After lancing, advancement of the tape brings the used lancet
back into a storage position and also positions the next lancet in the activating
position to be ready for a subsequent lancing.
As will be described more fully below, there are a variety of mechanisms that
can be employed for advancing and retracting the lancets to cause the lancing
25  motion. For example, in certain embodiments the lancets are integral with the tape
and rapid movement of the tape results in the lancing motion of the lancet. In one
form, the entire tape is moved along its tape path, while in another form only a
service loop of the tape is actuated in a lancing motion. In other embodiments,
where the lancets are not integral with the tape, a separate actuator can be used to

30  engage the lancets and move them in the lancing motion independent of any

movement of the adjacent tape.



| ength of the tape 22 includes a supply section 34 foll owed by an
activating section 32 followed by a storage section 36. The supply
section 34 is wapped around a supply reel 24, and the storage
section 36 is wapped around a storage reel 26. In the activating
section 32, the tape 22 passes around a wheel 38 resulting in a bend
1039 in the path of the tape 22. Rs menti oned above, in this
enbodi nent the |lancets 28 are integral wth the tape 32. Mre

.specifically, the proxi rtioQ t itnt egr al
Wth the tape SBTHRERERIORIG estay BhfiestuyaighR dhbaihal T8
fromthe tapgeRhetheiistheinkaar elithithe tape istdspiaeti Davicng0 pobides on
(described nore fully below) . This can_15be acconpl.i.shed.b orm ng
the tape 22caaryirg @PR:%% andosppligalify Gf fancets g sego %t@ﬁéfg’gflgﬁ%e sagoé%lgﬂeby

et ching, pupghi Qa0 SEIhE BIRME DY hBRIH freximaDportibie30,apkstalt ock
to formt heﬁg%;&?mg’qg}f‘ﬁt?e aI ancets 28. In thelj Fl GaD% ,gnnsitaq%di%nt , the
e

proxi mals enpatiofi 29,aed laahaetip 3drabtheidistal end pigbeir distabperd i n body
f the | ts,t y i i . : to
0 c | anc ngtﬂé)? gar%oté@% %glh!rifs éliggbggts%c%ﬁogéﬁ?&Ioﬁeﬁ%a@%&hﬁﬁh@h&ﬁbn 0

the plane o e tape 2 | n Ot her
enbodi nent s32 fhiRweany atstorateasectionidoa Mhy sipplynwediidnid4 i otrapnetl apsad aand

thus in these enbodi men t he | ancets, woul d r ol |l LS heg. pl ane
of the tapeSuphyKelkldson ti?‘ﬁ s@fa}gﬁsecglpngﬁ IS RBRA AR aystt(%%% 1]<';el§1lczte6'i §n28
are | ndepengﬁrhkﬁvat&gfsaﬁﬁn@a,dth& BB 20PaRes RbwE@khasi BSirestieng ayppebeag,

such as by bei n% attached to the tape 22 wth a clip, adhesive, or
wel di ng1o 25B%irhthe pathjofhecere 28 and the tape 22 are thin and

sufficiently def & L BoRE ilibls driifR ik theQarce8 b8 iRt ERL with tiche
tape 22 carryi né@%ﬁbﬁe&a@?g@,% ésr omt he su%ly reel 24 to the

storage reekap2B2. Mue bpmificelly, 28 graxicnal pgrios 20 ofthe Japseky 15 ¢ wieesy!
material hayl ?,gtgéts ﬁ%% b? g%grtessstﬂgﬁﬁfaﬁrg&]@?ﬁs Y ark B 1o KROY fhoth @k kY 2phe

| ancets 28 8% enera near orientation upon_being
unwound f r ORHeheheS bRt M i BehctiZBRel poditioa (desstibed maxh EllytistowW)addican? i s

iti d adj t the bend 39 in t t 2 ' £ '
Cpaced 15 ompt REREYES AT A8 A PITER P AT PR Enebfttine

s referr ed 4o g3 kiAol HGuRARIE dioyimyybriims de piessiedicc 1] G 1,
| ancet 28 is I n [ [

ts acil vating position. By ogt rast, | amr:et1 2&3afi S
in a differ dotm heipeefilaef ba laméﬂagﬁ-v@ the)FiGhd @c“ib’ irgont, the,progimel ends ©
orientation of, | anc A : bPthe SarRets tofi@gRlly li
posi tion. 5&35‘13?%&n%£p%§§F@e§?J%%£e&g%@?g}2ﬁ’g _it's con? ai ned i ny ae
housi ng 40 dggithi offseafrbmiot payalis enthaglaneof tinadipeertsurgcopon e @99

receives the ti 1 of, a.l anc 2 hal .:l-Siadidd ¢l i o d
positi oR® TRE &’89%5%61‘%]396@@81@%%‘? lalﬁcreésﬁ %ﬂlgﬁlaﬁlﬂg{rh? ﬂgﬁttaﬂf‘égﬁﬂg fotation
24a, 26a, anghs38amk ehbedifeiplhe lamets vibd]d siroabiy Be instbt pReaotihe tapheel
38, respectively (see FIG. 1), are all gene I ral ir of
knobs 44 anduzfeceatle In gl athst %"\(}Iéq ‘E‘Bﬂﬁ?eganct%ajtgh%e %ue %fl?/&lrﬂgef and
the storage Jq@lenRadeSRIEG! Wit thé thi¥22, such as by being attached to the tape 22

with a clip, adhesive, or welding.
25 Both the Jancets 28 and the tape 22 are thin and sufficiently deformable to

penmit the reel-to-reel transfer of the tape 22 carrying the lancets 28 from the
supply reel 24 to the storage reel 26. The lancets 28 (and tape 22) are constructed
of material having sufficient shape memory or resiliency to allow the lancets 28 to
return to a generally linear orientation upon being unwound from the supply reel

30 24. As a result, when the lancet 22 is positioned adjacent the bend 39 in the tape
22, its sharp tip 31 is spaced from the tape 22 and available for lancing. This



advanci ng and activating the |lancets 28. During operation, knob 46 is
used to advance the tape 22 to bring a | ancet fromthe supply reel

24, where it is uncontamnated with the bodily fluid, to its
activating position. Wth the tip 31 positioned towards the | ancing
opening 42, the tape 22 is reversed via knob 44 to 15cause the | ancet
28 to project out of the |ancing openi’lng 42. After use, the tape 22
is again advanced to nove the used | ancet 28 onto the storage reel

26. ‘In a preferred form the novenent of the _tia_?)éﬁgrou%ﬁh ghe
| anci ng opepusitigniisreferred i ds tha ertivatiog PN, #5kas SAPIgEA & B9 . 1ap 6 t he
i ne definin he .| ongi t udi nal;_| tle:d; ifenteSord ef erred
to as a | ani %%V?%%P#ﬁlgﬂk%gﬁ;gﬁ%ﬂé% ctgggiédﬁ;%ﬁggﬁmge configured
to include Riaghatoche aipe 22 pmKahs oreneatiop of lagceh P8asis meferred forh6tARIE § or
this rapid | anci ng povenent by noving the tape 22 rapidly back and
forth al ongstPiese IBYD- As an alternative to achieving the back and

forth I ancing r@éféﬁagl@wt@.ez, RGleviRBdo fsaohfined weaknisimpf4Otdefiningge 22
along ifs tape path, i

the entire device 20 can g}g .m%gniei ir{r?tg%t
housi ng 40 kucihg opraing4Pe TEhetlpRengRIGIIAE 42 FPVEOBE MRS %A £ &P 2 back
and forth npvenent. J I | 18230 8 ahgtiuf®duch BHat the axR@ft i on of
the tape 2215ilgﬂeﬁ%°vt“é’8‘!“%§°.sﬁgd“r z;rr%lfglld%lt@%nl enbodi men'f grovi di nFq for the
| anci ng Nt iddtioni2da, X8k adnid\38a b thesepply vkl hsiprage sepl 20pmd et 3he 22 s

depicted in P1(13 he mul ti-u i.Ng i ddd e 3

i ncl udes a ESPEHSY (%eﬁﬁgigzargﬁh %zﬁa{pégagﬁe?t?/g%}%f%}\%g? gg_lfiZB

const rugf edopdiatplely dodplell 85 theauppis rdebPeardiZhastarapareck2Gresgetrely g F| G
1 device. Tape 122 is simlarly wa around..a supply: 24 and
a 8 storagadyaeng ilsza%ir’{a“‘%ﬁ)‘ﬁ}ﬁi@aetf’ gggg}l%‘?ﬁ%aufﬂéq{%ﬁép 1{1';82& (t;101| anci ng
openi ng 142ad\!ﬂﬂ¥\aet§1§'iapelﬁltb Bﬁrcxjé heintaApen?iBe aipphl 1€l 24, whixe iwist i vat i ng
portion of tape 122 1's fornmed into a service. | oo

. . .that.. i .
[ rans! at abl enantieparebith fiogtodINEicoisigEYaE POREOR B 24P pr e
P s iy #, S0, 8 epscaond s pa
| ongi t ugh nalealse @rShadet Phtd [Eofetiamht phthetaneing bpeningA3. odftervse, helpRg 27 ng
to FIG 4, tishfgaglxald%an]é]ég té) ;no{rg réu\é\éqdelgtlxce%odtg the storage reel 26.
In a preferred form, the movement of the tip 31 through the lancing opening
is a rapid back and forth motion generally along the line defining the longitudinal
length of the lancet. This is referred to as a lancing motion. The knobs 44 and 46
20  may each be configured to include a clutch and appropriate spring biasing to
provide for this rapid lancing movement by moving the tape 22 rapidly back and
forth along its path. As an alternative to achieving the back and forth lancing
meotion by the back and forth movement of the tape 22 along its tape path, the
entire device 20 can be mounted in the housing 40 such that the entire device 20 is
25 translated in a back and forth movement. In a still further embodiment, only a
portion of the tape 22 is moved during lancing. An embodiment providing for the
lancing motion via relative movement of only a part of the tape 22 is depicted in
FIG. 3
The multi-use lancing device 120 of FIG. 3 includes a carrying tape 122 and
30 aplurality of lancets 128 constructed in similar fashion as tape 22 and lancets 28 of

the FIG. 1 device. Tape 122 is similarly wrapped around a supply reel 124 and a



configured to travel in a guiding slot 118 of the housing 140 such
that when a lancet 128 is in its activating position (e.g. |ancet 128
of FIG 3), the axle 116 can 10be pulled to the left of the FIG 3
view so as to conpress spring 119. This conpression cocks the device,
and upon rel ease, the spring 119 pushes the axle 116 and the wheel s
114 and 112 to the right of the FIG P view This in turn causes the
tip 131 of the lancet 128 to rapidly advance through the | ancing
openi ng 142. Recoil of the spring 119 (or econd recoil spring)

br i ngs t e Hargetcel 126 avdcronpipdinangesie i0iBeRn e IngREOPHIRE [i7ob 146

is turned tg. a ont oF 1226 faRdedl SO
Bo %V&,’Lﬁ(@k{s Q‘% th ZJSf%gG. DR idAGariieQordH e% e

to position € ne romthe supply reel 124 into the
activating pmsh téroine lobpehap itoamsistabizyindaperdenBy pidpe sreindes pf tha #PRext

| anci ng. A further variation on the use of a service loop is
utilized i n'fhe device 220 of FIG 5. The multi-use |anci ng device
220 includes a poppippcitiedly, Bhcanding psitionafep2 022pdss@26oumdampradiin a

housi ng 240 defining a |l ancing. openin 42. A lever 246 |s,.C. ed to
t he st or age vheels 11@mddld4 that aff%é‘iﬂ’%f ’E?taé%’&%%é”htoﬁeelof’%} éhr?gg&%s(l)a%%}gg tion
| ancet 228 i.p,] ' ' PRSfekd UG At eetaxieg 6w ek whddl 114k S
211 of mee:nggﬁogét}l%ﬂu%ioggggthﬂggﬁeﬁﬁg of a pia\}/{ot ar&élg The pi vot

arm 213 is configugdrie trave) ipk geidingisénitl 1Hpthe hausing 0 sugiipt whenid e

gui des 210 are nt.ed. Qn.. . I 2Pid18), Mhe/Hle PI6cag08.
The ot her e%cﬁtf%?ﬁselnﬁtls\%gttl‘;agﬁﬁ?é%&}l@ggg&r}?\%g?ge8 to_g)couprlefng 214

bet weenpi s bepulidito drdet: of the&I6i Dricwsoianty whpresaepringndd; T&S vi ewed in
FIG 5, vertical novenen f piston 230 | r ' '

notion of t REMBIEHREED NE“?‘tzﬁf%.e“%ﬁém@3?\?{1&8{%%?1{%gﬁmg%l@ﬁué%%fﬁvg%Ll? and
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lancet 228 in its activating position adjacent the wheel 212. Axis 211 of wheel 212

is mounted at one end of a pivot arm 213. The pivot arm 213 is configured to pivot

about pin 208, and a pair of tape guides 210 are mounted on the arm 213 adjacent

25 the pivot pin 208. The other end of the pivot arm 213 is connected to a coupling

214 between piston 230 and compression spring 219 such that, as viewed in FIG. 5,

vertical movement of piston 230 is translated into pivotal motion of the pivot arm

213. The connection between pivot arm 213 and coupling 214 can be a pin-in-slot

(not shown) or similar coupling arrangement that would accommodate the arc of

30 the pivot arm 213 relative to the linear motion of piston 230 as the arm 213 pivots

about pin 208.



This nmovenent in turn raises the coupling 214 end of the pivot arm
213, causing the pivot arm 213 to pivot and thereby advancing the

| ancet 228 through the opening 242. Rel axation of the spring brings
the arm 213 to an internedi ate position wherein the |ever 246 is
activated to advance the now used | ancet 228 15towards the storage
reel 226. It is to be understood Phat after lancing, the bodily
fluid can be collected and analyzed for a variety of properties or

conponents, as is well known in the art. For hb% al ysi s

may be dir ect edlhealehiep@2biscPrtisusdior M- %%@Pe%ggu‘fiéf’?ﬁ%% qé’gd
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i |1 ust r at edcas sefaedf Gk Gnebution chgages|a (IESBOTHRE Gt Hedi |y

fluid I ' IS by
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I ncor por at eg.564s afm 2734 1{7& aﬂ@theie(bylﬁﬂﬁncﬁg tiee lhmGEZMQﬂehfhegur ed for
an integrated I ancin

testing deyice |s de 70 i's
assenbl ed f openingi242 %@xﬁ%%ofltﬁ"y%gﬁﬁﬁg% ?nggofﬂélgﬁoge% her,

such as with ESSHr®A8 QNS iNEtoMd0aEb Vi i well tinog 228 | ancet
| ayer 264 |go$ﬁ§ﬁ‘lﬁn rglgrtredﬁatre ayer1 and provides the |ancets 266. The

| ancet isiyeltow?ﬁdsmssﬁ)mgmlb% etchi ng or punching the | ancets 266 out
of a tape stock_a Scr 455 beboollbdied hancet s
A3 RSPRS00 e

266 have a | ong ary groov t Hat begins at or near
the |ancet tjg cfoﬁxﬁmcgsofqﬁwmrﬁelsar bcanpmflbnﬂ%mgﬁ well knavet iadhg 1t

conveying the bodil¥ a'I“sgs nqa?y L dilSiel WS atock S i losd RS mARA, | S

nmount ed exanmple, such an
lead, iron, etc. Testing systems include such means as optical (e.g., reflectance,

20 absorption, fluorescence, Raman, etc.), electrochemical, and magnetic means for
analyzing the sampled fluid. Typically, a test system contacts the bodily fluid to be
tested with a test media and takes advantage of a reaction between the bodily fluid
and a reagent present in the test media. For example, an optical test strip will
generally rely upon a color change, i.e., a change in the wavelength absorbed or

25  reflected by dye formed by the reagent system used. See, e.g., US Patent Nos.
3,802,842; 4,061,468; and 4,490,465.

‘While the embodiments of FIGS. 1-5 have been illustrated as stand alone
lancing devices for obtaining the bodily fluid sample, it is contemplated that these and
other embodiments can be adapted to provide lancing and testing in a single device.

30  One mechanism for accomplishing this is to incorporate a test strip on the lancet



to a base |ayer 250 of tape stock, which provides additional support
and structural rigidity to the finished tape 270, as needed. A test
nmedi a | ayer 260 carries at | east one test nedia 262 for each of the

| ancets 266, and it can be formed by printing or inking the
appropriate reagent(s) onto an 15appropriate tape stock. The test
medi a | ayer 260 is then nounted onto !ﬁe | ancet | ayer 264 with the
test nedia 262 facing the | ancet |ayer 264 so as to sandw ch the test

medi a 262 between | ayers 264 and 260. 1.es] 262

general |y atangimsdapg theankrst @8@’@@?3*@?&1&&5@‘?’@? &Egﬁ‘g%lj’i’é‘ }ée’g ®s to

receive the%xﬁﬁ%ltﬁé% Uit GRDYEY &Qﬁéﬂsédggr grove 268, as described
erow.

nore fully rring nowto FIG 7, the forned tape 270 can
be nounted in a’l‘ﬂrmmglmgf tﬁ&ﬂﬁkﬁawtm 250 confeaurrgl fopaminimgraigblagingandhe
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cl osest to sensor in the FI v e I n

embodi nent , lasers 14y§hé44 %ﬁhedf’teflﬂ%h%t‘é Péové Sé@ f‘g%%%zdﬁ giazlg?/ter
and pr ot ect &Q&@qﬁhrﬁgghgeg% FMCMH@ ﬂuﬂﬁnceﬁuﬁﬁtcﬁlsbf mpim aodleaﬁer 260
is also covering the ti ancets 266 and is

punct ured byesaribehabere. 268d®m‘é¢ﬂ Jtﬂiﬁth @il Ianests 00 ¢ af t&‘ﬁﬁﬁq ICFEIH?%
o e o b 268t Silns TEG el Y Binct g o PBckRA dahr 06 ket fength o

m cr operforgfl or ne or exanp | aser cutting, generally
al ong the ogﬁetcilitﬁte caivelying thealpreigly SluRb®wWnl the iaheeti The neefdagr et

30t h I
nt orr ogat | 6 e et RAE! o Tk s e AR A Spd smonopl |

construct ed#% g{elfﬁﬁshbmegpenmaeﬁeddbm wavel engt h of interest
During assenbl y’ of i

h
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t he-b |
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pl aced afound a sharp bend. Accordin
tape 2705 i s appiopiiate thpe @tosleq”ﬁhmtmtaqugﬁ 19)‘%\?8@1@ thex @HE@F& a1 %‘gﬁam{:{;layer
ccor dance e RAHES ErRRiERs B0k Bl fuiE 26856 W AR & 1 <
| anced, t he ot 262 Hetwietl 1s@ny6d and 26G pTher test miadia 202 asaygenerally pligned
with the base of the capillary grove 268 so as to receive the bodily fluid conveyed
down the grove 268, as described more fully below.

20 Referring now to FIG. 7, the formed tape 270 can be mounted in a housing 280
having a lancing opening 282 with the tape 270 confi gured for the reel to reel transfer
from a supply reel 284 to a storage reel 286 as described above. The tape 270 is
positioned such that the test media layer 260 is outermost, i.e. closest to sensor 290 in
the FIG. 7 view. Accordingly, in this embodiment, one function of the test media

25  layer 260 is to cover and protect the test media 262 prior to use. The test media layer
260 is also covering the tips of the lancets 266 and is designed to be punctured by a
lancet 266 when the tape 270 is bent. To facilitate this puncturing, the test media
layer 260 optionally includes microperforations 263, formed for example by laser
cutting, generally along the outline of the lancets 266. In the illustrated embodiment,

30  the sensor 290 is an optical sensor, and to facilitate interrogation of the test media



10 groove 268 of the |lancet 266 and capillary forces drawn the fluid
sanple to the test nedia 262. Additional capillary forces may be
provided by a flap of the test nedia | ayer 260 that is forned when
the | ancet 266 punches through the test nedia | ayer 260. This flap
(corresponding to microperforations ZQE) will contact the | ancet 266
after the |l ancing and rest against at ‘feast a portion of the
capillary grove 268, 15 providing additional w cking forces for

i fl ui I il )\ i
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enhances t heysegki ng force, for exanple one that is hydrophilic.
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| ancet 266 to avoid_ inadvertently touching the now contam nated

| ancet 266 d@PF HGVRUEKCIAS PSP ERsfer fromthe tissue to the tape

270. Tn a variation, rather than or in addition to having the lancets 266 on the outside

of the lancet layer 266 (i.e. the side facing the test media layer per the FIG. 6 view), as
25 described above, a test media 262 may be positioned on the undezside of the lancets

268, for example on the carrying tape 250 generally adjacent the lancet 266 when the

lancet is not extending from the tape 270.

Another variation is depicted in FIGS. 11 and 12. The tape of FIGS. 11 and 12

is identical to tape 270 of FIG. 6, save th‘e addition of a recess 265 in the lancet layer
30  and a vent opening 267 and a dessicant spot 269 in the test media layer 260. The

recess 265 is positioned at the base of the capillary groove 268 (or slot) and



In a further embodinment, a lancet and its associated test '
provided on 15the tape in the formof an integrated IancingE?ggtare
strip as described nore fully in commonly owned U S. Application Ser.
No. 10/767,522, filed January 29, 2004 and titled Integrated Lancing
Test Strip. A common nedical test, and one for which the present

I nvention is particularly but noﬂzexclusively applicable, is the
nmeasur enment of bl ood glucose | evel. The 20gl ucose | evel can bé

determ ned directly by analysis . of the bl Walell

anal yai o of TeRER I Rt Ao o T s et oyt e pSY st e
general |y i pstkdtok 8 bbeilyBEE s Setidreinedia2620Tiy veno spenina 267 eyeniayisal
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exer ci s& andthet fianothadbetion oh feyew260 (@64 )op abyasb progsdis el 'Eﬁsip BIFSSIMG vt e

such as glugose in a.hodi| i-d, the test system 300 can take
advant age og’edﬂw@%tﬁé’g&egﬁsfﬁjé:’g%&clﬂplgbn reaction which occurs using an
oxi dase/ per oxi dasgdaties vitdion e ws capturing thebedifydhug diresdlyifeom thgedi a

262 is exposed to a _sanple of the bodily JfLuj '

of time, " andstnee NGoH 508 QISP ARHGE 0P Eonnap e fael e fiiok
present. Tygi.cahd teen fai6ed MHeNSIW YxpéssinBidse boidilp Gaid can be diredtlyi peratd t o
the concentration of analyte in the sanple. The sensor d299 an be 13
an optital sgwnwtheset medis 292 & 4PRICRHEE PL%%WPB%‘FM? &3 602;‘5?%% fig a
sel ect ed wgf%g)g%;@({m% eSfibf ESrfAcR of APP BB (pbhe TG 08 viek) thaeisr eagent

to a known s . 1o ermne the anount of analyte present in the
sanpl e. El ecpatdithemioatl fmndtholdnest 26 &1 aieid inadiegenhBudeeRprged. |1t

istob '
0 be ap%cr)gt(élln?r}a?e% letmr(];véatt 266%%55 sﬁcﬁ%irgét%aﬁ?fglgﬁ&h the tissue to the tape 270.

In a forther embodiment, a lancet and its associated test media are provided on
15  the tape in the form of an integrated lancing test strip as described more fully in
commonly owned U.S. Application Ser. No. 10/767,522, filed January 29, 2004 and
titled Integrated Lancing Test Strip.
A common medical test, and one for which the present invention is particularly
but not exclusively applicable, is the measurement of blood glucose level. The
20  glucose level can be determined directly by analysis of the blood, or indirectly by
analysis of other fluids such as interstitial fluid. Diabetics are generally instructed to
measure their blood glucose level several times a day, depending on the nature and
severity of their diabetes. Based upon the observed pattern in the measured glucose
Jevels, the patient and physician determine the appropriate level of insulin to be
25 administered, also taking into account such issues as diet, exercise and other factors.
In testing for the presence of an analyte such as glucose in a bodily flvid, the
test system 300 can take advantage of an oxidation/reduction reaction which occurs
using an oxidase/peroxidase detection chemistry. In this form, the test media 262 is
exposed to a sample of the bodily fluid for a suitable period of time, and there is a
30  color change if the analyte (glucose) is present. Typically, the intensity of this change

is proportional to the concentration of analyte in the sample. The sensor 290 can be



5chem stry enployed renders it appropriate, the test nmedia tape 263
serves to keep the underlying test nedia 262 sterile and
substantially free fromnnoisture prior to use. Wil e the

enbodi nents illustrated in FIGS. 1-7 have involved | ancets that were
integral with the tape, variations of these and ot her enbodi nents are
contenpl ated where the lancets are not® integral with the tape and are
activated for lancing | oi ndependently fromthe tape. One such

enbodi ment is depicted in FI 8 and 9 erejn the.| 328 are
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of the et aindéjrgdentyeirona khe thee Onetsu¢tsemipdineny és depisirgtip AER: ‘H& "he
retaining materjal, the tip 331 LR D Bhdbbeshit &F
freely extel eﬁf”ﬁ‘tthe {35'8&%1&%0%;3 ?nr%lg%%@ﬁj%on, fe‘l%ég%%?fé? ed i\rll\p%IG 9.
The acti vat gsed6Rlcterbe2dsAdifining a lanpitudioalrskw 326 ploag thedensth ebtbe faget he

back d forth | i . not.i t.o | th dj i . |
Gopi ctod | n3th Eresnamling st e PresErt s i YrREROL plde? St dver
rel eases tNgy) a0l AR 1sh@eYI9Ng cbleral by episic diaatinaigyateruld30. T

retaining matérial 326, and the tape _and the used | ancet 8 ar
advancets t onsitesiab3¥) is Tfixed spiha side mepberst>2f FRd £RN5E tg? Pﬁﬂﬁtéﬁé 3hs If§r the

positions the te | ' bedeEorRRMBE B4 fnar34diik B retaining
30t r ansf er B?Wﬂié)ﬁrégﬁ@tﬁ%rp rag%?t%e ti#gsue 350 to the test nedia
362 and subseganE3ANMssnedibP6disreddedradhetapg 822 neag the lancetigp 331.
facilitate the difect trapsfe [y VAR T & 1hh@stE 350 to
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finger to contact the test pedi 2. Alter ively or i 4
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o ds _and/oQind s sBEORRRAAG S 1ohcki frém thefseetlelbove 362 dne (Fbng di tp

331 into the front opening 342 of the retaining material. When it is no longer
constrained by the retaining material, the tip 331 of the lancet 328 is allowed to freely
extend into the activating position, as depicted in FIG. 9. The activator 360 then

55 advances and retracts the lancet 328 in the back and forth lancing motion to lance the
adjacent tissue 350, depicted in this example as a fingertip. The activator 360 then
releases the lancet 328, leaving it at least partially under the retaining material 326,
and the tape and the used lancet 328 are advanced to storage. This advancement of
the tape simultaneously positions the test media 362 adjacent the opening for direct

30 transfer of the bodily fluid from the tissue 350 to the test media 362 and subsequent

analysis by optical reader 366.



facilitate the direct fluid transfer. In still other forns, the
sanple may be collected via a capillary groove (not shown) on the
| ancet 328. In this enbodi nent the activator 360 may hold the | ancet
328 while the tape 322 is advanced, and then the activator 360 nay
position the | ancet 10328 to transfer the captured bodily fluid to
the test media 362. For other mechani $mn of collection or after the
| ancet is no | onger needed, the activator 360 can optionally fully

renove the | ancet 328 fromthe tape 322 apd ve. it. t i
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exanpl e, using fhenfdiar fSnRMAe dAfiEe nay 68 Collkctedniea cﬂplllaln}?gffoowﬁmm st eps
can be automated: advancing the tape to positi.onin Ehe'lz%c%t an
activating posinionthe lawrsh ﬁadntttrreemarﬂéerntm%“rﬂgfgﬁ& @gﬁgﬁ

activating g%wh DGtk 290! 2ivindeliCar Ottt dduivindr SRk PposRIthé inéeng

the test nedra a ace e opening to receive the 25bodily f%urd
sanpl e; iCoNB2td tregusfchélelnaptutesi biotlilly Huid soibe éest Bredin 6¢-Eer %’éeaﬂéf’c R

moving the opti 1%8?@{)&2;%65 B tlalﬁlgé &L LS @géﬂ?@e&eﬁ%&% {vaﬂf(%@céﬂ dpliohd1By

optical rea@&fol red MoVI h e used | ancet and
test nedia FQnSEROAGEe lancet m fanmmeftmeﬁéﬂmﬂct)mwe Hito ediscard logatam. 81 e on

and testing cycle is auto d.and i at 7

on the devi egivasdoarukerlie %@ B&#ﬁ-ﬁ&&g“’f%}}%f& gé/ mﬁgg%l?tﬁ (g%}étk%gﬁ%élﬂ
acquisitiong gésfebrﬁ’&l @ﬂﬂ:}é faip@k3n can provide for user intervention
t hr oughout t |l e

for exanple to repeat a step_or t
process 14l toget ﬂ"bpemeQHF@ﬁS desezippsl lkereip C& DY IGFRIP g’dt"htgai’ﬂﬁ Vrﬁ?\é’%%d
cycle can pro hfi R d%ﬁﬁ%ﬁ&éﬁr&MatMI ng
to test thehél{a%&&% Clé%ﬁ‘?rglﬁ)gmﬁ?&fam{fﬁg | anci n? was unlsjccessfa t he
user can av®uch wesitbmgted ﬁarlcaeeiuldmduép apprepriniecelaig Petors Ly S Hort he

t f I
o el S R Py oy

controllers and user interface (such as one or more buttons) as would occur to those of
20  skill in the art.

For example, using the FIG. 9 embodiment, one or more of the follow steps
can be automated: advancing the tape to positioning a lancet into an activating
position; engaging the lancet with the activator; activating the lancet to obtain the
bodily fluid sample; positioning the test media adjacent the opening to receive the

25  bodily fluid sample; contacting the bodily fluid sample to the test media (e.2.
moving the optical reader); interrogating the test media with the optical reader;
displaying the results; moving the used lancet and test media to storage.

In a preferred form, an entire acquisition and testing cycle is automated and
is initiated by the user turning on the device, and after being prompted, pressing a

30  button. The acquisition and testing cycle also can provide for user intervention

throughout the cycle, for example to repeat a step or o Stop the process altogether.



needles, i.e. they are circular in cross section along their

| ongi tudi nal length. This type of construction generally results in a
| ancet of generally uniformrigidity, i.e. that resists flexing
equally in all directions. It is to be understood, however, that
while [ancets useful in the present invention can generally take any
form advantages can be 10achi eved wh®n the | ancets are constructed
such that there is a noticeable degree of flexibility in at |east one

direction, such that the |ancets can be fl exed L.e.d or age
posi ti on arkprgeeplgRitsr lﬁq%ﬁ’e\ﬁﬁﬁn@tqdrfyfll‘?éa‘éﬁopygP"leﬁléérggfs| %Iﬂ_o%li—l. One

mechani sm f tﬁoﬁgms?l‘éfeﬁ ohisuidd ©tésPiteishiiples It hisowas ifitheclantihg waancet s
such that a east a portion of their length |s notgéglrcul ar_in,cross

section. Moumuspsdfilf theasdrgan tveid wessing thedestingeisa prshige feiFReandrids of
| ancets according t riain i of the invention can be
B ShBh i b Rk, of e Lovent

substanti al a more preferably of high aspect ratio,
e.g. haying an RgRetE uhddriteodthataharyeastengional lancas arg gepgrellyexligdrical

exanpl e of this high aspect ratio cross-s ' g r 1 ot he
| ancets i | | igsaleatiEdha¥ iCHC‘éJP’é‘“g?E‘?‘?éF%CI%‘PI& a%ﬁ%ﬂlg{r}?&“é?ﬂ%?tla glld'?gl’r”si n

cross secti Q. 3t QaGreRioh RidrallyaBals in ko va ppleely undotnarigidity, izethabf
PG 6 have a length L and a w dth Wthat are bout swgl LU bath
the | ength tesiatsdiexing egpaliyin oll directionh skt 5P QPP%ISS?%%{ VerRdR " T he

thi ckness Ofaﬁ%%euéfﬁﬂ%&é {04 Iingenﬁ&‘?caﬁlag@ﬁéral_ly‘—ﬂak@ﬂﬂy%ml,tdﬁ@aﬂt@m etrsbe23

depicted in are afso planar, though in addition t ei ng :hi gh
aspect @l ongchidveil whi thgtimcets aze contaickedsych Hirikere dsa poficpple deger i s " og

al so have ajhi.gh. | ,i%ggge%%t%,%%&g&%nrs%@ frat SELARGE ES RAKxRE wAaBDhanar

profil es or flgxf nar pro es are also contenplated, for
exanpl e Vi asoRe poatibsindpendrall elindzowbilnip the aatvaiingppsisionoOne fnechanism

features, such as longitudipally extending. ri t I . ance
t he struct ufalachiegpg FlPﬁlh‘?i‘deEWés ?%W@é%g%q%}cegggh tHat@Pfé'q%%\;@\%ﬁe@, in
one form apy; UG SU4RSIABIARK ERY betibrnNoks gevifitalyathe grass-atptionelonat
30l east along a substantial portion of eta‘ﬁig | ancet bod%/é ﬁi - €. ﬁet | east
about 28% othedmegtiregfdancely aeepading © cS{fgy Fmpangs o FJRYCRtPR C5t ey
forms, a majgr |.on 196N oh hspeot r@to, bgalsdvirghaut
50% i s substglg?‘ffal%gl%]}l%ﬁ% cgfr?gfra?’edflg%o%?ﬁ%ﬂef%orfm, |gol arlljar porti%ons make up
at | east 70%ett mtio bbatdtasche maj or surface of the |ancet. The lancets

ot he oo hidar L LSSl SHA TRl o,
const ruct ed ¢fid 1@fRes; illustrated herein are generally planar, or rectangular in cross section along
20  their length. For example, the lancets 266 of FG. 6 have a length L. and a width W
that are about equal, but both the length L and the width W are substantially greater
than the thickness of the lancets (and of the tape). Likewise, the lancets 28 depicted
in FIG. 1 are also planar, though in addition to being high aspect along their length
(i.e. width to thickness ratio), lancets 28 also havé a high length to width ratio.
25  Lancets having non-planar profiles or variations on planar profiles are also
contemplated, for example via the provision of reinforcing structures or other
features, such as longitudinally extending ribs, to modify or enhance the structural
rigidity of the lancets 28 or 266.
However, in one form, any such substantial deviations from planar are absent, at

30  least along a substantial portion of the lancet body, i.e. at least about 25% of one

major surface is substantially planar. In other forms, a major portion of the lancet



5har dened stainless steel, such as the conmercially avail able 316
stainless steel full hard shimstock, or any other suitable thin foil
constructed of netal, plastic or plastic conposite. A suitable

t hi ckness for the tape stock may be between about 1 and 10 mll. The

| ancets can al so be constructed of a gape menory all oy or other
superel astic material. A suitable shaz menory alloy is a nickel
titaniumalloy or 10nitinol, for instance supplied by the conpany
DYNALLOY, INC, of st a . i . nfe r

FLOGNOL. | no%He'¢- 6 Stﬁh‘g{ﬁﬁﬁ 91RD bS{a%‘“%% ?%&a?ng‘t‘getf‘éiq%%%% ﬂ?‘?ﬁ@?ﬂgﬁa 45%
titani um pakShPaNERE70% bohaesthiengajol susface cfith¢ langgt. and/ or ot her

met hods can be enpl oyed to, produce the Ianée%‘s frotrr‘ga ta@%gl(?lj ank and
to achi eve sharrﬁheahﬂqeé?ar‘ﬂé%tﬁﬁﬁcaé‘g’@é@nmc@ CHEY HHERT T d The
optional caphiiifiion MRSl F8f BlatpldalicBAbpe @be chiteubmdbels can be
formed by neta Jep05|t|on onto a suitable carrier L‘ﬁ)

o

enbodi msnt , hatlene atairdess steele sushaa thegommersiathoavdilae? taelﬂlﬁfsgﬁl‘?%gﬁél, for

exanpl e by aff.i xi h | S., bk 0S- 1O i : b
m y ﬁ?;pléﬁfg? %B‘fﬁ(y %%Enﬁﬁé? s?%%)!leqﬁm 18il Blc)iﬁsgﬁhbt%d ]bf‘ﬁiﬁﬁi, phesd @splastibe

| ancets are” onstruc to avoi gnificant distortion
from bei ng weupskitp Al sititiethéakppisyorrtbetaps stockaay b bgiwar abopiel pst 10

20have signifjcant. curvature when.in their. act]j ' il ons.
Materi al pr 8Wer £e AL, Sg@fﬁ(’?ﬂmftﬁéoﬁ%séhagglﬁseﬁgﬁyeﬁ%g%g%&gl | oys and
hardened st gifl@ssic bl AktiteRShERCRONOSNEIlbY ir ed vt tianivaygla or
unwanted curvature. Alternatively or in L1 S, &an

provi detd t onitisoh Senringtence suRplicd BY %&P@W@%@YW gt ﬁ%ﬁ%ﬁ%ﬁé’ For
exanpl e, the.i ' DQUETEEINTRLL, F InQdne Fbid, Hetitgl il | er s
and/ or the I%éﬁr%gipﬁsgg2 ggreﬁ??%dg(&, 142, 242, 251315, or 370) can be

shaped to gupplexitturly dbfbeickehand A% féAePay |y flat orientation as the
| ancet passes tg%&f@%@;%ﬁ&gﬁéﬁ%q%%g&ﬁ%%gﬁ@&vﬁ erphethotis @85bd @RpIByddao

keep the | ancet usef ul nechani sm f or
mai Nt ai ni Ng peddaks thistiahckis fiokrea upeblafik andgb echibe sharpand/os bevgled£Agesam; | e

cover 332 descri bed above with respect to,.Fl G ' | G

10, anotther tpgngeisANdRe ¢ nﬂp@y}ﬁaﬁ@/ﬁéa@eg &7 'eﬁ%%r%l/%{vgl VeFW‘é& Sl

lancets is depimicaby n:fét@de%&itidﬂ %4 4 afi@ble@asitppby. Donkambedimearehet hat
to

Is otherwi se identica he | ancets 20 of FIG ave the, 17
addi ti on of lansasweireatediyem two diffepen materigls, fog e’é?&ﬁlé“r‘ éﬁa@éﬁl& Sheyb Mnctals
protects t h(?ips to plastic lancet bodies. The lancets are.preferably constructed to avoid
significant distortion from being wound up in the supply reel so that they will be not
20  have significant curvature when in their activating positions. Material property
choices, such as the use of shape memory alloys and hardened stainless steel, are one
mechanism to reduce or avoid unwanted curvature. Alternatively or in addition,
means can be provided to correct for any residual curvature prior to lancing. For
example, the tape could pass through a pair of flattening rollers and/or the lancing
25 _ opening (42, 142, 242, 282, or 370) can be shaped to guide the lancet into a generally
flat orientation as the lancet passes therethrough.

As discussed above, it is desirable to keep the lancets sterile before use. One
usefuul mechanism for maintaining sterility is the use of a sterile cover, such as sterile
cover 332 described above with respect to FIG. 8. Tuming now to FIG. 10, another

30  variation for providing a sterile cover over the lancets is depicted. FIG. 10 illustrates

a supply of lancets 420 that is otherwise identical to the lancets 20 of FIG. 1 save the



| ancets 28 on at | east one side, and preferably on both sides, when
they are in the supply reel 24. As the tape 22 is advanced to bring a
| ancets 28 into the activating position, a take up reel 424 peels the
cover 422 fromthe tape 22 to expose the 5Sunderlying | ancet 28. The
cover 422 follows a tape path defined by rollers 426 and 428 and t hen
is replaced over the tape 22 by a realplication reel 430. After being
repl aced over the tape 22, the cover and the tape are wound onto the

storage reel 26. By coverin he | ancets in th 24,
the cover 4@ditionef ewroveble QY ARE 159"66#%%“15%%@8?% 3%%?‘55‘]8%1‘5%3@

Addi ti onal |y, QpsGavE1dAbnt Rtcl S FrdiauBIgon both ids, Shar hgeart @ theel 26,
t he cover 4[ provi des protection fromthe sgrea

d qf .an -
cont am nat i mpplyned B4. dewiegape/2is adyanpest tp STipS z!ﬁi‘ﬁ?tégé é‘ltgﬁwtaﬁ%’l‘t'a,unﬁhi le
there are desjgn efficiencs i S| 1 i t9 gpver 422
tg’ﬂe% ¢ B%Eetef%%zgeegiﬂ#% doVer @25t hee tE[SErEZ t0 eQptsEe

to serve bddf erent covers ray al so_be used,
More speci fﬁrﬁl@h%'ﬂﬂ% 14nBet@Be THa b HPhfollbive a tape@athadefined byeilers ddb @bl f r om
the take up ree 24 to_ the regpplication reel 430 halke: b
separate co¥@Sandihen igEpipce Yqﬁ%\%ti%efc‘?zrbgtargé@@? a%ogﬁrﬁ%ﬁ@gh%verd With the

take up reel, ﬁﬁ‘h MR 15RCONhe dbidrenenit tpeves womidtathplstosgeutd A6 eel
430 Cover 42

2 can be constructed of a terial,-that . hi.abl e
for sterility pBptexerippthcdmeesin heduply WP%%?%‘??&E@#%R@W?% Sﬁiﬁlﬁgt
damaged by t hal.Dyld it SfverinSihe Siid 1akdess inditeestdrages f or
cover 422 iﬂ%&ﬁ%@g%gg%fh%tﬁésggﬁggﬁlgﬁcs s%%theas 20P.E. T., . in the
pf)l y;a_stﬁr, mjgﬁm}m;dvd/ mztpmly\hcba;,pr?pct@né@#b‘ihﬁﬁqa%;’foﬁ‘ly&f)?tf“é‘fﬁzﬂgsﬁg)@
pl astic, paper, or al _shee , MR i s
not have an§e 20 311 g e et %(lirtﬁ?t’ Fﬁggtﬁgﬁce{dﬁsi%?f%‘% 'n the
i |1 ust r at edggpledhtiRts cdvee4znmaerve bothahave flnations, difissmherversTpay also

continuous tape wi thout any _hqles or, cutguts JOF } kd S
| engt h. 25| be hepds dose spspically-d 8gF Y3 ?n’mﬁog%%qﬁg%@tggﬁé%g?éi tla}(t y

cover 422 t i $oPRAhE~AIRYAOre6P430S Rathaf) 6wd Seasfiocmersses esad/ with 2

that is apppﬁg%&?%tpcover ausedl_l ancets after lr%%ﬁ has(ﬂ%gﬁé) ?rﬁgl l@?'b&ﬁlé

i |1 ust r gt ed first covmbeing renoveid tith thetake we Bel L mdgiry BYEP )

t he sane can lﬁe us dre¥”3P any of the other configurations described
d

herein and GPHEASEY™Wotld occur to those of skill in the art. 18
CLOSURE Whi lgevétuezicaw beitorstiudtedsofipop matarialihet is SwirOkneT e bed i n
detail in the drawin a f or egoi n i pLi gm,tgggmqg' tDobe
consi der ed Wthqoﬂﬂﬁ?g‘H“&gbea%ﬁmgg?o 8% ??(lzétll?g\}e(ig?lﬁgchar acter.t.ipChI
certain embegli pEakS: 8RR AA IOV cavet 432 itebricisputicticannd plRstics B s,

equi val ents, and nodifications that, cone wthi he .51 11
i nventi eh dESB.pelyesier BPIPrPYetfR QY IPBLIAFORE" ?181{l 8% @gf'eh‘:é}?éﬁfg,)(%a?grl, e,

while a CO”’%@%& h%ﬂ\l LpRGi Beraaslyl @5 tbvag42iddes eotiase hrpholdeseuioutsd
where the test nedia is Inte rag/

ed on the sane carrying. tape.as_the

ancet s, t henchbgtthoieuieatiptl. b deciBested SRR TARBLSCRPy ing
tape, for exs%gg%grﬁiaﬁg b %Ssdtaﬁeswﬁhcﬁﬁlm&l@s Rfcuio8fstalong a majority of its

length.

25 It is to be appreciated that, while the use of a sterility cover 422 that is peeled

away to expose lancets before use and/or that is applied to cover used lancets after use

has been explicitly illustrated in connection with the lancet configuration of FIG. 1,

the same can be used with any of the other configurations described herein and others

as would occur to those of skill in the art.

30



10strips as described in commonly owned application serial nunber

10/ 164, 828, Pub. No. 2002/ 0188224. Any experinments, experinental
exanpl es, or experinental results provided herein are intended to be
illustrative of the present invention and should not be consi dered
limting or restrictive with regard t% t he invention scope. Further,
any 15t heory, nechani sm of operation, “proof, or finding stated herein
is meant to further enhance understanding of the present invention
and is not intended to limt the pr@?@@bRﬁ?vention in any way to such
t heory, nechani sm of operation, proof, or finding. Thus, the

speci fics of thygildesshicplidrisaseh fustrad mdiiesrridedin detpdl BRI d not be

interpreted to limt _ the scope, of this inventi . . 'y
t her eof . 20dmyingsand @F@OME‘:D@PO’PH %Sqnf‘?\}%n(ﬁeoc(r%gsslh%ﬁ{i gse 1%12&%312 hlgit{S ed

with refer elgéégesﬁrﬁ:gtg@\%gaﬁc@, BRRAREEE hbaienisihave adishgwt trel cl ai ms

it is inten en words such as "a", "an", "at |east gne", and

"at |east adgaitiedoar allrabangescapiveleatsi andipodificagnpg Bt e ‘?"ﬂ%l‘i‘ “he

claims to oply g bl GO &aBeEREG bl ke S bBbRsldl. i canleary 10
r en the

the clains.? anguage "at |east a portion"_ and/or "a
portion" i swHsescomhbigatRdhmingandessting Seicrchag bpayy deserbed iery the jrat
entire itens unless specifjcally stat t Blanah by, all
publ i cat i ongedigay @Fﬁ‘:’&tedacﬂ’(fhf)ﬁﬁ%ﬁmgbnﬁet?%ea%%it%{lﬁgn%ﬁjEeﬂgqlésxn TR s
specificati %aﬁ[ﬁr&ﬁﬁﬁ 1BndeNERFRIEY tape dortlzxamplb epuiimeed © adaesclig PEEE not

inconsistent wth the present disclosure as if .ea ePeRl pisal Iy
and i ndiovi defsips §s deseried iR ePTRGORY OP”HE@?RPE‘P%\ @Y n:fle \éf{edr?]%:e’anaf)%%t

forth in itirogﬁﬁdzy(ﬁtggzﬂgrei n. VWHAT IS CLAIMED | S; 1. A

mul ti-use |ancrng device conprising: a housing havi nag a {tanceid d
openi ng and conhay ekpeginzentsugrveyimenial exapgles, QAESPLFRPTE SFSis PrOVICEG,

el'ongat ed 1lexi bl e; £artVIa 3RE, OB hgpfo6dh [REndcAilBoiesds ter ansf er

fromthe suppFP ¥dH! orage fee “a plurality of lancets
sequent i al | yoR@sidd loneidg at megictivewtta pgardsoitheringanéion semeh Eyitig a8y

| ancet | ength and a distal portion defjnir 1 P fethsr a
subst ant§ al HseF% msANPHsR OH%WBTPIP%‘;%%% sﬁ%ﬁ$@§r§g&% %? al%eﬁﬁacross

section; enhaWE L SleRstAldidea e fri@ntinséraion pod isinohintertled tedithibteet s are
noveabl e relative to the carrying tape froma.l an{:et i ?Jﬁ%gf gosi tion

finding. Thus, the specifics of this description and the attached drawings should
not be interpreted to limit the scope of this invention to the specifics thereof.

20 Rather, the scope of this invention should be evaluated with reference to the claims
appended hereto. In reading the claims it is intended that when words such as “a”,
“an”, “at least one”, and “at least a portion” are used there is no intention to limit
the claims to only one item unless specifically stated to the contrary in the claims.
Further, when the langnage “at least a portion” and/or “a portion” is used, the

25  claims may include a portion and/or the entire items unless specifically stated to
the contrary. Finally, all publications, patents, and patent applications cited in this
specification are herein incorporated by reference to the extent not inconsistent

with the present disclosure as if each were specifically and individually indicated to

be incorporated by reference and set forth in its entirety herein.



wherein the |lancets are in the storage position when w apped around
the supply reel; wherein the |ancets e in the activating position
when adj acent a bend in the carrying tape between the supply and
storage reels; and wherein the sharp tip of a lancet in the
activating position is spaced fromthe carrying tape and directed
towards the | anci ng opening of the housing. 2. The device of
claim1l wherein a substantial portion of the lancet length is high
aspect WHAITJS ChAGMESSISsect i on. 3. The device of claim2 wherein
the lancet length is substantially greater than the | ancet w dth.

4. The device of claim1l wherein a profile of the |lancet is curved
while in the storage position and generally linear while in the
activating p05|t|oul i-use lancird vmecrﬂyﬂce of claim1l1 further
conprising ‘a pIuréT ? of fégf medl & carried on the tape, at |east
one test n&admam@lmymgaﬂmdetwpeﬂmmdhomﬁmmge sm:lpunad:l Iah@/a gbrapamnrdet s.

o oove for BaEyFH TP RS F chitus i ST A e spdlo oe
medi a. sum&aﬁmland7 The device of cIa|n16 further conpr|3|ng an
?P;Ingglar Zﬁ?spﬁural t ﬁ? @ s?ﬁutelﬁtla‘ﬁas B?Sllt(ltoa 3 alalr:thhg %Bé 1tn!.3ncl)lg'er gnéj %cgflavn}gyaqal}cet
| ancet derigrh mndeldistad)pmxtwi da‘ﬁamma(slmrpmxpr I si ng a suppl y reel, a
storage re Wheae?nda Sinsiat Irayl on q'%ee lgn%gt lg 1s non cucuf 1n CI tss gl transfer
fromthe supply te6r 16 the storage re SREES UCE ISP | ancet s
each havi ngvlardumiyeaw thehdlaai peﬁmngca%tlmjlaxhcemgtdmmdﬂarehhw o tlna qiryinpepeirom a
a substann%%nmgort of e %Qnmpncet body is non-circular in cross

lance osition to a lance ing position
sectio P eF
wherein the lancets are in the storage position when wrapped around the supply reel;
wherein the lancets are in the activating position when adjacent a bend in the carrying tape
between the supply and storage reels; and

wherein the sharp tip of a lancet in the activating position is spaced from the carrying tape and

directed towards the lancing opening of the housing.

2. The device of claim 1 wherein a substantial portion of the lancet length is high aspect ratio

in cross section.

3. The device of claim 2 wherein the lancet length is substantially greater than the lancet

width.

4. The device of claim I wherein a profile of the lancet is curved while in the storage

position and generally linear while in the activating position.

5. The device of claim 1 further comprising a plurality of test media carried on the tape, at

least one test media associated with each of the plurality of lancets.

6. The device of claim 5 wherein the lancets include a capillary groove for conveying a

bodily fluid sample to an associated test media.



wherein the | ancets are spaced along the carrying tape with their

ti ps disposed such that at |east a pagbion of the body of each

| ancets |l eads the tip of the | ancet en the [ ancet is advanced onto

t he storage reel. 9. The supply of lancets of claim8 wherein a
subst ant i al7.por tThenledte dflenith & fudkscompeisiag s daiealisedsby whrainalie test media are
10. The_ suppl f lancets of claim9 erein,_along a majority of the
engt h sPPRE g P Bttt fo A Sn Wl e fe ™ G 1o ot ) east 3
ti mes the thickness. 11. The supply of |ancets of claim 10
wherein, alpng a, maj ori f.the le h.of the.lancet bodies, the

| ancets ar eé?pl an%?‘%plpg" Ofﬁ%‘:%%lf‘ rﬁeﬁéo'%ﬁ%%ﬁhilonc??m?%%%get s of claim10

wher ei n t he dupyig edels aatoergé oeaad albyrryignep wglipoed fooresl-tofeeatridsfon &bmttia@pply
13. Th%ﬁ%ﬁgﬁlén%f kqp%%ts of claim8 wherein the carrying tape

defi nes g |v§?|ﬁg section between the supply and storage reels,

t he act i vata pigralitg of landetsiendd hading g bady widasitclagacdlrngh hm 4 shepaidl r yi ng

t ape. 14. The s | y.of lancets of claim113 wherein _.a |ancet

ad) acent t REEFIN DN REPoRFH o S G o R EREY BHOBF e MIPT oTHE  ape | s

in an act i wateraigthp tacdis @aspatddeloag thewatryingtapowith ihein tipadispogedtsheh tahat Past a

| anci ngotruetue B e ER Kl G on il B Pl 50 Ao RB g

devi ce rkadr sanpling a bodily fluid conprising: 21 a housing defining
a lancing opening and containing a carrying tape configured to
sequentially carry a plurality of lancets froma supply reel

cont ai ni ng 9. anc€lls sapptyoottlaettn af «bdm\8 viHerdihe subsraitial/pdriian of tHedarexs are

acti vat {J?% gelglti on. of the carrying tape adjacent the |ancing opening;
wher ei HPREFYREFS each include a distal portion with a sharp tip
wherein a substantial portion of the length of each |ancet is
non-circul ar, i n.cross,section; . and erein the | ancet re i t.ioned
on the. car i ng TESPRRLTHAIFE of SPE MR Th SIPF SRERE L i Ty et
di st al bodiet, innerodsrseution the wadtp play lene 8ltimien the thiklaedct | vati ng secti on.

16. The nulti-use sanpling device of claim15 wherein the |ancets are

slideably positioned on the tape nenber. 17. The multi-use
sanpl i ng devi ce Tk swuiphi ohidhGetwbiatladin 0 twhereing plengaemdyerityiofithe aleth ol thellaket
and th% Ian%ets slide,within the slot. 18. The multi-use

. odlgsé i€ 1ancets arg planar.

sanpl i ng vice of "clFaim 16 further conprising a retaining cover over
at least a portion of the |ancets, wherein, when activated, the
| ancets sli.de bétmeen t retaini.ng,cover and a surface.of the tape
romper - o 12 SomSEBN b} 8o RS B0 FadsGr RS Y e lons of
conpr i siphgraampeact uat or for slidingly advancing and retracting the
| ancet along the tape for piercing tissue with the sharp tip of the
| ancet .

13. The supply of lancets of claim 8 wherein the carrying tape defines an activating section

between the supply and storage reels, the activating section including at least one bend in the carrying

tape.

14. The supply of lancets of claim 13 wherein a lancet adjacent the bend in the activating
section of the carrying tape is in an activating position, the activating position having the sharp tip
extending away from an adjacent surface of the carrying tape for lancing tissue to obtain a bodily fluid

sample.

15. A multi-use device for sampling a bodily fluid comprising:



20. The multi-use device of claim 15 wherein the |ancets are integral
wi th the tape. 21. The nul ti -usgldevi ce of claim20 wherein the
carrying tape includes at | east one tést nedia associated with each
of the lancets for detecting at | east one property of the bodily
fl ui d obt ai nledsiby dé¢finéngladmeeds opening and 2éntaiihga narhingtaeonlffgnradeo efquaitiallym
L e R B coh S OB SRS AR B
bodi | y dnlaciicitis@seplien dtngeairgihyigpe adjacent piedsnictligngerdng; eel -t o-reel t ape
carrying a plurali f _lancets that are non-circular in cross
sect ] o ar ol s e s B RERUEH SRR R BB B8 dalancing ¢ he
t ape t o poswldrdgma subktantsl pdramcetthed ejgiicerbchdadvenie nemciitchiar ihapss wictidn; and
sharp tip of, the first |ancet spaced fromth ape; pi erci i ssye
Wi Eh'the s HEE 5 48R0 HEPT 1oaft el sy e ot B prsfingh Borh bR ne
advancidigal pheioh pm theosubply rgl inlghsharping sgtiod. the first | ancet cl oser
to the tape. 24. The nmethod of claim23 further conpri sing:
after the piercing, positioning a second | ancet adjacent the bend in
t he tape wilth t HEheshdti-psetshipplafs detiee gfetinds Wahaemtthspaes drdf stidaiblylpesitioned on
t ape; a%ﬂd Ei ercing tissue with the sharp tip of the second | ancet.
25. The'Hg@ %188“‘%?- claim 23 further conprising contacting a bodily
fluid produced fromthe piercing with a test nedia carried by the
t ape. 26. The nethod of claim?25 wherein the bodily fluid
tr sl at es i ong & R AP s e ebeRit 1S MEarReabten imhes e saand
medi a. the lancets2lde Witién thetslood of cl aim 23 wherein the | ancets are
carried on the tape with their sharp tips pointing away fromthe
direction of tape advancenent. 28. A nethod for obtaining a
bodi |y fl uild. sarffileenudtdngrsegplivg.deyicseftciaim il 6 Gurthed dobptisih@aneednitpedoy tretertny
a tape ,adj acent bend in.a service. .l Qo rtion.of the tape; .
el ot VER AR ARG Rl R R BR pBTERToP e i BBy sorand o
t i ssue satfida of the tdpk meimbkrancet . 29. The nethod of claim28
wherein the relatively translating includes pivoting a pivoting
menber .

19. The multi-use sampling device of claim 16 further comprising an actuator for slidingly

advancing and retracting the lancet along the tape for piercing tissue with the sharp tip of the lancet.
20. The multi-use device of claim 15 wherein the lancets are integral with the tape.

21. The multi-use device of claim 20 wherein the carrying tape includes at least one test media
associated with each of the lancets for detecting at least one property of the bodily fluid obtained by the

lancet.

22. The multi-use device of claim 14 wherein a substantial portion of the length of each lancet

is high aspect ratio in cross section,

23. A method for obtaining a bodily fluid sample comprising:

providing a reel-to-reel tape carrying a plurality of lancets that are non-circular in cross section
along a major portion of their lengths;

advancing the tape to position a first lancet adjacent a bend in the tape with a sharp tip of the first
lancet spaced from the tape;

piercing tissue with the sharp tip of the first lancet; and



30. The nethod of claim 28 further conprising: after the
relatively transl ating, advancing the_tape to positioning a second

| ancet adj acent the bend in the servi ¢ | oop; and lancing tissue with
t he second | ancet. 31. A nethod for obtaining a bodily fluid
sanpl e conpifiesihagiercing, advioiei thk tagk @ biiAdMe claky ) Fahafin lattcad didsyr t6fhe tape.
| ancets that are non-circular in cross section along a nmajor portion
of their lengths; and lancing tissue with a first |ancet by

rel ati vel y 24 ansTiatndtighdaf sleiv CRrthé opmrixidgt on of t he tape. 32.

The nethod Qf claim31 further conprising: after lancing with the .

1 st 1 anceter G TutRuienepsting e sHlae Ko g hS v i G SD tp o the
second seam@@nchgpdced b vieltypef andnsl ati ng the service | oop portion of
the tape. 23 . . 33, The device of clains 1, 8 or 15 further
conprisingI%QYQ%BVB%Wthgé%W°W%@ﬁmﬁﬁﬁgg a%ffes of the |ancets.

34. The device of clains 1, 8 or 15 further conprising a renovabl e
cover over .ynus ones ,of. the | ancets wherein the renpvable cov IS
in the forrmrof a SaFEtodef Flé’in}%?ﬁﬁPFEF%H&?gsCP‘PtF%{nga%O&R@’E{‘A Ao YR e
of cl aipiscidg wlh @testlibediaktati@nyal@@sel Si ng a renovabl e cover over unused
ones of the |lancets and a take up reel for peeling the renovable
cover fromthe lancets prior to use. 36. The device of clains 1,

8 or 15 furdsher Tehptodionglaith TMMYADIhe bedMETuidYAE aldfilsRth APESyQiock B8 the
| ancets, a take u reelﬁ%gr peel i ng the renovabl e cover fromthe
| ancet s*P5Fi B PO HEES U a reappl i cation reel for replacing the
cover over used | ancets. 37. The device of clains 1, 8 or 15

wherein the_|l angets ar posed of ardened stain]ess steel. .
B0 $he dodica ot grtiofe® Somerthegiin (s BRGS TS Hsnt et Bhep s BehEauP:

of a shppeingew®df fyondthke @jtection of tagtthdvéhceitidit.i - use | anci ng devi ce
conprising: a housing having a | ancet opening and containing a supply
reel and a storage reel;

28. A method for obtaining a bodily fluid sample comprising:

positioning a first lancet carried by a tape adjacent a bend in a service loop portion of the tape;

relatively translating the service loop portion of the tape to lance tissue with the first lancet.

29, The method of claim 28 wherein the relatively transiating includes pivoting a pivoting

member.

30. The methed of claim 28 further comprising:
after the relatively translating, advancing the tape to positioning a second lancet adjacent the bend
in the service loop; and

lancing tissue with the second lancet.

31. A method for obtaining a bodily fluid sample comprising:
providing a tape carrying a plurality of lancets that are non-circular in cross section along a major
portion of their lengths; and

lancing tissue with a first lancet by relatively translating a service loop portion of the tape.

32. The method of claim 31 further comprising:
after lancing with the first lancet, advancing the tape; and then

lancing tissue with a second lancet by relatively translating the service loop portion of the tape.



an elongated flexible carrying tape configured for reel-to-reel
transfer fromthe supply reel to the g orage reel; a plurality
of lancets sequentially positioned al 6ng the carrying tape and each
having a | ancet length and a distal portion defining a sharp tip; a
sterile rennvable cover over the lancets in the supply reel and

t ake- I f t.he | ets
e advancad 1 r oHiFCRESYS: Pasr Tt BT S tPage Ser i G

devi ce affthedhmaettn 39 wherein a substantial portion of the |ancet |ength
is high-aspect ratio in cross section. 41. The device of claim
39 wherein the |lancets are conposed of a hardened stainless steel or
a shape mertary afHedyvice &4laims 1, 84215 ﬁht(held:embﬁ&ng)é reﬁlbedbl'ﬁ cd9erfouertuf@ded ones

conpri si a cov a Ilcat n reel, for ver .over the
onbet S EERTE AL BRPR € R s R SR R e o
claim42 wherein the cover renoved fromthe | ancets by the take-up
reel is plaged er the nce cover. I|c on reel

29 The devioe ofedPUMTiSBITuR BES LERBRPURI S TSPOrD Eyergreraued ones
medi a adkleiladeto ind hekd vpecl fatpetlizgsie remevabRbveiBdinahalaseipabed uvd. t h
each of the plurality of |ancets. 45. The device of claim 39
wherein the | ancets include a capillary groove for conveying a bodily

fluid sarrpl3«§ t 0 dhe ass@eif ahed It 86t 1mﬂha’icompnsmg‘hﬁremd}vasldlﬁwey o(aafr unused
| ancets in |on co

|
oy S npih e Ry N 2 SRRl orvsr P m e aetieaE i el
f r om t heappliqapibryretlefel replacitdibe sdver ageused Blngets.

37. The device of claims 1, § or 15 wherein the lancets are composed of a hardened

stainless steel.

38. The device of claims 1, 8 or 15 wherein the lancets are composed of a shape memory

alloy.

39. A multi-use lancing device comprising:

a housing having a lancet opening and containing a supply reel and a storage reel;

an elongated flexible carrying tape configured for reel-to-reel transfer from the supply reel to
the storage reel;

a plurality of lancets sequentially positioned along the carrying tape and each having a lancet
length and a distal portion defining a sharp tip;

a sterile removable cover over the lancets in the supply reel; and

a take-up reel for removing the cover from the lancets as the lancets are advanced from the

supply reel to the storage reel.

40. The device of claim 39 wherein a substantial portion of the lancet length is high-aspect

ratio in cross section.

41. The device of claim 39 wherein the lancets are composed of a hardened stainless steel

or a shape memory alloy.



a first lancet wapped around the supply reel and flexed into a
non-linear orientation; a second 2I ancet on the carrying tape

bet ween the supply and storage reels and in a generally |inear
orientation; and a renovable cover over at |east the first |ancet and
not over the.secBhaddvitnoftlaim 39 furter confhiginguppley agflicitneed for pfaciap atdvier
46 wherein,there are lurali of first lancets wapped around the
supply T'Ee e{a;ﬁ%f%fqeén%lgvai%ﬁ d(’)cm%io ﬁﬁ%ﬁ?rlagerfg%{r orientation. PP 48. The
supply of lancets of claim47 wherein the |ancets are constructed of

a hardened st ainless .st .or ., shape nory al |l gy. 49. The suppl
of lancets %f clnt{lle%%‘ff‘ée ‘\jifheciaﬂ%ﬁ% W?ﬁlgmrt{égen%\yfﬂ%%wfgétg?l qlesla‘ilcﬁtstbﬁéhcftﬂ?eﬁﬁ’d?éf
a substiapitcedlohyr tholatdets by tise cotdriapplication redd0. The supply of |ancets of
claim49 wherein the substantially continuous strip has a first
portion w apped around the supply reel and a second portion w apped

around t he #it or e deeed of claim 39 Bittherldompasipph yluafityl ol Rseh&liDdarridd @i fhedfpe,
wher ei n ubst anti.al portion, of t secqnd | ancet is substantially
pl anar . %ﬁé oRetedl mgia ”“ﬁ%&la%“'ﬂﬁ’gtwac&ﬂ?ﬁ‘ﬁrﬁ’ﬁléﬁéy %tjflanéFté'i m 46 wherein the

first and second | ancets are integral with the carrying tape.

53. A multi-use device for.s ing.a.bodily. fluid.conprisinhg: . a
mous: ng. det®hs natts SPaRettalpiE AL RHER ARG ke hioaTRLRPO e oapine o
conf i guwoéily fldd setpletotah assbylatedtestymediapl ural ity of | ancets froma supply
reel containing |ancets uncontam nated with the bodily fluid to an
activating section of the carrying tape adjacent the |ancing opening;

and a renovabl e £apely obvmtetd ineedl-aoreeltfsshivn cofprisnygppl y reel ; wherein

the |l ancets each include a distal portion with sharp ti wher ei n
L Subst ant AT PORE] 806 RethRaRyripb SRt e RN Berb st S8R | 1
cross septly @nlto@drdtordpered;n the | ancets are positioned on the carrying

tape to hayv roxi mal .portjion thereof ad . the distal portion from
the. supply ST Ba AR g O] (Rrion & and Rt bk fnhBer RS

a second lancet on the carrying tape between the supply and storage reels and in a generally

linear orientation; and

a removable cover over at least the first lancet and not over the second lancet.

47. The supply of lancets of claim 46 wherein there are a plurality of first lancets wrapped

around the supply reel and flexed into a non-linear orientation.

48, The supply of lancets of claim 47 wherein the lancets are constructed of a hardened

stainless steel or shape memory alloy.

49, The supply of lancets of claim 46 wherein the removable cover is in the form of a

substantially continuous strip.

50. The supply of lancets of claim 49 wherein the substantially continuous strip has a first

portion wrapped around the supply reel and a second portion wrapped around the storage reel.

51. The supply of lancets of claim 46 wherein a substantial portion of the second lancet is

substantially planar.



54. The multi-use sanpling device of claimb53 wherein the |ancets are
slideably positioned on the tape nenbgk. 55. The nmulti-use
device of claim53 wherein the lancets are integral with the tape.

56. The nulti-use device of claim53 wherein the carrying tape

i ncl udes at52 eastheoneply eSancatedf daimsBodicatiedic st indsemhd Ghcdtdwe Intaged tvith
for det ,al..least one property of the bodily fluid obtained by

t he | antgfg%alr&g] %pe 57. The multi-use device of claim56 wherein the
renovabl e cover is over test nedia in the supply reel to protect the
test nedia from [ 1,Qr 58. A
met hod for 5Z)bt al‘g?{rﬁlﬁ MC%e\ﬁgﬁ%PgH%ﬁ%g %Odﬂ g&gc‘f&% ]!ﬁngn provi di ng
a reel -to- r@e:lusm.a@féinwrarlmcmg oaermmmlttgmmgabm}m@tt@etchmﬁgumdeo sequentially
non-ci r I ' ortion of th t hs;
Femovt gt At G588 B3 orl kot Tl oROLA AR Rorck U fne R 130
t 0 positt poactiviiengfsiation Oftanczetyugdjmcaéjacenathbmdng ppehing; andpe W t h a sharp
tip of the f t theta e, piercing tissue with
the sharp tlljeﬁlg}t'abl %ﬁQ{rovéQfﬁqg%gt‘éf)Qm Elppasf{eglr‘ t he piercing, advancing
t he tape towlmrmm@eﬂdneetsdfaaln mchuilgpa diftaldoeichiwigita shapdiet cl oser to the

t ape. 9...T 8 ther IS 26

after the prisul ASSELAPe-R G Blar e i RRAISRE pand Rptionend,

t he tape vmWIkcretlméememspare pcpmtwhectmﬁhsem(ymg tdpam@ﬁtvespmmmhl peroon mb:eoflead
t ape; d of the second | ancet.

60. Th(f(jaH;'err(iie1 %33 Iofn qm%ntﬁgyu%glyfr étﬂh] nh0 t%egcqwat?nlgssfér?llﬁ ‘contacting a bodily
fluid produced fromthe piercing with a test nedia carried by t he

t ape. o

transl at es a[ Ongﬂg%lcdgg B{%ﬁgx}'@m&rdevm&f%?an%\ﬁ? wﬁeremt eel?%:etgs gxhe%/shdeiag{y 0si 1onsefl
medi a. on the tapcGR¢mbERe net hod of cl aim 58 wherein the |ancets are
carried on the tape with their sharp tips pointing away fromthe
direction of tape advancenent. 63. A nethod for obtaining a
bodi |y fl uisd. sarfileenvdtengsrdesicagf claim 53 wherein the lancets are integral with the tape.

56. The multi-use device of claim 53 wherein the carrying tape includes at least one test
media associated with each of the lancets for detecting at least one property of the bodily fluid

obtained by the lancet.

57. The multi-use device of claim 56 wherein the removable cover is over test media in the

supply reel to protect the test media from moisture contamination prior to use.

58. A method for obtaining a bodily fluid sample comprising:

providing a reel-to-reel tape carrying a plurality of lancets that are non-circular in cross section
along a major portion of their lengths;

removing a sterile cover from a first lancet;

advancing the tape to position the first lancet adjacent a bend in the tape with a sharp tip of the
first lancet spaced from the tape;

piercing tissue with the sharp tip of the first lancet; and

after the piercing, advancing the tape to bring the sharp tip of the first lancet closer to the tape.

59. The method of claim 58 further comprising:



removing a sterile cover froma first lancet carried by a tape;
positioning the first |ancet adjacent a bend in a service | oop
portion of the tape; relatively translzati ng the service | oop portion
of the tape to lance tissue with the first |ancet. 64. The

met hod of dftar the 8roizepmitioning e secehdlbnoceddyactnt arediead innlge thpeoditldi®s sharp tip of

pi voti a_pivotin er. ) 65. The nmethod of claim®63 further
conpri gg%sgf":cgnd\{ancetasg?cg‘grf‘;gﬁlether%lfea?rlldveI y transl ating, advancing the tape

t o positi oniisergnatisecwidlthe alneetp aithawentd larket. bend in the service | oop;
and lancing tissue with the second | ancet.
60. The method of claim 58 further comprising contacting a bodily fluid produced from the

piercing with a test media carried by the tape.

61. The method of claim 60 wherein the bodily fluid translates along a capillary groove in

the lancet to contact the test media.

62. The method of claim 58 wherein the lancets are carried on the tape with their sharp tips

pointing away from the direction of tape advancement.

63. A method for obtaining a bodily fluid sample comprising:
removing a sterile cover from a first lancet carried by a tape;
positioning the first lancet adjacent a bend in a service loop portion of the tape;

relatively translating the service loop portion of the tape to lance tissue with the first lancet.

64. The method of claim 63 wherein the relatively translating includes pivoting a pivoting

member.

05. The method of claim 63 further comprising:
after the relatively translating, advancing the tape to positioning a second lancet adjacent the
bend in the service loop; and

lancing tissue with the second lancet.



