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LANCETS FOR BODI LY FLU D SAMPLI NG SUPPLI ED ON A TAPE
CROSS- REFERENCE TO RELATED APPLI CATI ONS The present

wa@ppbkilesbé on clains the benefit of U S, Pat enPCT/US2005/015550

Application Nos. 10/836,578, filed April 30, 2004, and
filed April 14, 2005. BACKGROUND The present invention
generally relates to bodily fluid sanpling and nore
specifically, but not exclusively, concerns bodily
fluid sanpling devices having a supply of sterile

| ancets carried by a tape. The acquisition and testing
of DANCETS FORIBORILM FLATDf $A VN G SURRHED @NIA TAPE
continues to grow in inportance for use in nedica

di agnosi s and treatnment, and in other diverse
applications. In the nedical field, it is desirable
for lay operators to performtests routinely, quickly

and r epr &R@SS-}REEERENE‘EEHO REIaA)'BEBUbeLE@AﬂTIGQIS Wi th

rapi dnresul t adou t u

o or Pt et #atn ot SRR fhe Benqrt prLaSORbaRA R tion Nos.
broigde/5 79, dilsdsApsiusoh 2064, kh@od _and/ or firbHeNpIityi 2405.
fluid. Such f|UI ds can be tested for a variety of

characteristics of the f|UId or anal ytes contained in
the fluid, in order to i 'éﬁg di cal condition,
determ ne therapeutic resp sess the progress

of t r'Blat present indeatidrgenkeiaklg relbtes td Bﬁdllyf@ndfsal’ﬁpﬁlﬂl ¢ ¥d more
f|UIdS be%lns wi th obtaining the_ flujd One
bt PHERRiicreIg Vel ecaneeing bediky flaid SﬁWﬂlVé gevices having a

Tl drRekrde syringe into a vein or
aﬁ?g y in or%g%ét%)%g?ﬁ%ra ea bl ood sanpl e. However,
s uch "Dher quisitemcnt] destin OﬁUOGiHnﬂlhldSl G waful l‘m\margepm'p@;les and

imtations, includin ain, . ctlon and henato
AR ESrP BB EBTHoF B IGRGTCH ARG E PRl gnd in

VAR&WHi PdrsdApBdaRARP I 118 ﬂl&h&@ FieRl) !itﬁ@@és@raﬁférfof Fa@%%&x‘aﬂgs to
on a routine basis, can be extrenely difficult a

m'foatd\tcstsamuﬂmlypanqﬂém tisd repragincidy outsidetofi e dabeiratersy. seftmeg, with
ot h c nmon t echni for. collecting. a blood or qther

onel s heia oGRS e SRS oo oRing fre Yedeprormed
teh Wiriong bbdigy flhiké, duéipad BB khdloSiatdraRRl f16%C @u@h 'Flﬂl&s(ban be
this technique, a |lancet, such as a needle, knife or

dested for gtvariply af ﬁb@qagm@mcs of ¢ha fdwid, erpnalytes contalned in the fluid, in

order to identify a medical condition, determine therapeutic responses, assess the
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
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
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
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formthe incision in the skin. The resulting bl ood or

interstitial fluid specinen maythen be collected in a
w@pmbhotsebe or ot her container, or placed direp€T/ySions/015550

contact with a test strip or otherw se anal yzed.

Because | ancets are necessarily sharp, |ancing devices

are typically constructed to protect the |ancets when

not in use to avoid injuries and contam nati on.

However, many existing |anctng devices are generally

designed to hold a single lancet and after | ancing

requi re manual replacenent of the | ancets .before .

i heonallertgd in & BB ONIghEPHENCToaF PIACKS] %}ﬁ%}yv% gpractvith

i ndi vi dual,, n tau ' £8 dacin

B Sl S AR R BB ol e ROemRL ety PR pgaine

®RORa$ %Qy}rlibmm sonefudiahiogirstectrthe rngste vwhes apbinatse tejevdide

for each lancing event. A self contained nulti-use

ihjmics mefl epaare@aigPul d avoi d the probl ens of manual ly

replacin - ; - kRl Rbikaap@hoalda single
desi %ﬁ‘ﬁ%‘%f’gnwléfﬁg g%%%égﬁé&g glelegc e th gt clgn saf el )
Janekt bed Afedylncirendhiingmaeal replacstaent ef the dancefsbgtore P‘?F¥°m“ng a
design and sinple for a, lay opera t S j
a5t TP 0k Rk Sn R G gy PR M ampls
]ée% d?y NE&H delntffiBicdf ind REoveRieht io-das® d sepaiaregugplyiof dancets or
at’’neets sone or all of these chall enges.

: I n.one .
foarsen stfrzatpdewienforieastelangiog exentr dsssdicop %e%@&'%?ﬁdancmg
rovi des. a ti-uyse | [ ' ' ' 28
B0 5 LY GRGeh ELP R Rked ol g
SR8bn &l akdidBng @ nimRusaRhving device diabean adelyrend rediably

present invention provides ofher advancements in the
bt SNARNGER e fr S I FEHGD 1351 SPFI0 F I oot £ use and

syste and t echni angl IySEER i§hatnBed intheas for a
8%“%ﬁg§%ﬂﬁgﬂ§?F%ﬂk%#?ﬂ“%@%%%ﬁgagﬁa?%g’resJIfﬁhglkodiIy
futti-dse MhEihe déiee that madts sameipealddf thaee ¢hallerges o one form, the
covered herein can only he determ ned with,refer .
pms@ménmnapmdckﬁﬁéﬁw@&jmﬁgragg Brovis NG JriclE gEVce that is
Lnvent | 812h& Hat iQost-bfEectivb eslinapnfasture. In
SR BACTG R 18 GptRf ARl € Rha e efly as fol | ows.
barPIchRAhd presneimepiat provives pihersdapPepIY RS 2%

novel supply of |lancets on a tape. According to

anot her aspect, the invention provides a novel systens
and techni ques for obtaining bodily fluid sanples.



According to still other aspects, novel nethods of
supplying lancets on a tape and of |lancing tissue are
waele@shased. These and ot her aspects are di SCUusBEHUS2005/015550

bel ow. BRI EF DESCRI PTI ON OF THE FI GURES Al t hough t he
characteristic features of this invention wll be
particularly pointed out in the clains, the invention
itself, and the manner in which it nay be nade and

used, may be better under st dod by referring to the

foll owi ng description taken in connection wth the

acconpanyi ng figures form rt thereof. FIG 1 is
a perspective view of a &E‘@ﬂl@Rf | ancets in reel to

reelfor Cdh Vs db & dor lancin
ItTheu%g%han£&o r\k;ﬁggsﬁf\{eﬂ@}i‘sl ng the FI émei Iranréet%

tiske either alohe e it ¢cﬁﬂﬁhatmnewvttofesiangmﬂ the resybinizdedily gluid.
devi ce accordi ng ano

il s b alHEo PG SR aderan £ CelsPfhed
| chdth ! dertdiitashedis bM@ie d@xention that

\§1tf1§e %eﬁ@&fo&ﬁggfgﬂ‘géefﬁﬂg%egg} nent . © FI Gsb6 S aﬁ assenbl y

atb eharacﬁteﬁsttqufehe/wmbodlmemg disclaged bereinsare desstihed Briefngs

to anot her enbodinent. FIG 7 is a sectional view of a

V8- use | ancing device enploying the tape with

| Nt egral @t st6She §§ﬁ'ebt£3ﬁle‘iﬁvdﬁh@1 pfovidds@ no¥el sipaly of lancets on

perspect|v§ view of a tape carrying a lancet according

dapa. further enbodinent. FIG 9 is a sectional view of

a multi - selanc | atmELfa

5. "Fecordir o MEHEpR FE R CRUGYbB9ideRe pb RSy Romsub

&Ehﬁl@ﬁé"s%? oWainmgabmlcylﬂmwnpieszer FI G 11 |s an
assenbly view of a tape with rat F E )
accoA@p@rgmgdogﬁBpH@f am%tédlpq}@Lmet ds o supp ying ancet on a tape

and of lancing tissue are disclosed.

These and other aspects are discussed below.
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FIG 12 is a top view of a section of the FIG 11
t ape. DESCRI PTI ON OF THE | LLUSTRATED EMBCODI MENTS For

wa b@sporsposes of pronoting an under st andi ng of PETTES2005/015550

principles of the invention, reference will now be
made to the enbodinents illustrated in the draw ngs
and specific |anguage will be used to describe the
same. It will neverthel ess be understood that no
limtation of the scope of fhe invention is her eby

i ntended. Alterations and further nodifications in the

the pri nci preBTEF DGR EHIN i TEITFTGERES 3 her el
are %ﬁ%ﬂ%ﬁ%a@éﬁs@? a%rﬁ§6ﬂﬁis!iﬁvéhﬁ6ﬁ fwill de@atticularly

ski | e art to which the invention relates. In
soied outh tiddaipiss terinvéntive isélbang thevinarner i wiRhdEmay be

P S PO D et PPaTar B 5Rn e ({biRying Escription
ﬁéﬁﬂ%%ﬂné%ﬁoﬁ Wit th¥ h8@riARGIng Highres Hadmihpa pastnkatsf. can

e sequentially brought froma storage. position_to an
act i Fiat. iliiga pespedtion vigw et sipphnef lerets iBgecldp e formpat.

bend, the activatin 0Si t i :

Fr onkichd it ApearRT Erarr oEp il fftahdlig bETIEhL e fEIG.1

1aﬂ&qg.ng tissue, whereas in the storage position the
ancets are generally aligned with the car réci) H%ﬁt ape 4

to fBET.I3is asectivmapuicw o pordiarseiancing dexice aprrdigdo another

caﬁr(%zi ng. tape is contained in a housing defining a

FRRY ™ openi ng, and during | ancing, the sharp tip of

adl am@.tét i ﬁ;idé&liawtoifﬂ?tﬁlﬂiwpmﬁtimﬁ@talnbislg@piccu y

advanced and retracted throu e. | apci ng openj

pi er FIG.duis asestional ¥ewerfaauly SS&WC{%&%C&%C?/&?I}%Q% ahther

sampl.e.. After |ancing, advancenent of the tape brings

?ngé}gneaél ancet back into a storage position and also

pOsi Fi@Gistahasseentily vivcet a tape with irieglategdttesi glrips Sreqrame o

to be ready for a subsequent lancing. As wll be
aecfher HEWIHBEY- ful |y below, there are a variety of

mech @?([:k'f} SR 4 %gﬁ?rpa@ Riheoemlryee lfltfé:'in%iidgéWMOﬂing the tape

retracting t ancets to cause the nci ng noti on.
Wath ietegrpddetestistripserfttldGnb.enbodi ment s the | ancets are

integral with the.tape and.rapi Y ]
res u%t[(g- § 17 ARRESHEGRYS ﬁlﬁwrﬂrf it%epcc??r y{%eael!'lg%%t gte éor%h%%ct)é}g%her'
fs bmﬁnggﬁg entire tape is noved along its tape path,

I'le in another formonly a ] ) ]
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 integrated test strips according to
another embodiment.

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



10

15

20

25

30

service loop of the tape is actuated in a |ancing
motion. In other enbodi ments, where the | ancets are

wmoedosiensegral with the tape, a separate actuatPCT/US200HE15550

used to engage the lancets and nove themin the

| anci ng motion independent of any movenment of the

adj acent tape. Turning nowto FIG 1, a supply of

| ancets according to one enhodi nent where the |ancets
are integral with the tape Ps depi cted. Device 20
includes a carrying tape 22 and a plurality of lancets

Cape. DESERIRTIORGE TARGLIDSHRNTED ERTROBIfIp S
por tﬁgﬁggg?lgﬁseq Io$ })@me{gtﬁ{églf z{n%d@@tanéﬁ% o tighgneiplePofIhd

at t end distal portions 29. The
ineagidn, affertite widlpmvoie imadé tatbs embedipsn(s iHusteateshinghe

fol | owed b i vat i i
arwingend Siach g Aneats il Ge it o dlasH e B HHE L MLS
ﬁév%ﬂﬂagés b%%ageétdoa%at%mﬁmﬂiohwtt&tmpeg@f theivientioB s i s

wrapped around a storage reel 26. In the activating
Baeby mendad. AheratiapeargXugherseedifipasions lrathmlé%ﬂtra@ deVices,

resulting in a.bend in.th :
bcbedeaRiesipt Qs Pehgfia? Bt e Hyeblifn nEARskggd fircn
hiAtBafeaplatéd & WHEdherfalBPoccblornspritietliin diel ay| totvalgich the
proxi mal" portions 30 of the |lancets 28 are integral

wivehtiotheelatespe 22 whereas the distal portions 29 are

free.to extend fr t. hiscel

B e A
JAhlirte2sbd§ fREO Mheilsdvets Haye b apmcirgulttheroseysetion anthare

| ancets 28 fromthe sane pjece of tape stock. b

fﬁiﬁg{qﬁ@n aRaYRETgPe BIchshatdhe feacety isﬁ&““ﬁ%‘r@‘w Srough from a
SRk 2R R e, PP e g s 80
tieneei sty gositioantherampescxtend drons thetthpe andi theib 8RAFP §PS five

| pacita
piniEPlaior acTREepIMBetES e Sasdaht ien b sos

é@ﬁer%ﬁ’f ﬁlﬁd with BE B&%yid it BRtIRate CbMphanaghge affthe lancets.
rmla ormed but nhot crinped, and thus in thes

dlﬂib@di‘ry’fmgttﬁ)etih eoritainedirsa heusing dedining 4 n¢ipg OP‘?PI{l%rémg during
pl ane e ta urfa 32.. Ll

Shrsie feshatp Gih8 3 et s sy Haiiion G A{aly pdyancegt and
a0ch &R JHRA 8hd BhEAE Bbedhd t fibiee bjneen Assueaati obtiirbthe

being attached to the tape 22 with a cli [
dodile fldidsgmple. After lancing,padvancement of the talpg briggsht 2'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
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
engage the lancets and move them in the lancing motion independent of any

movement of the adjacent tape.
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Both the lancets 28 and the tape 22 are thin and
sufficiently deformable to permt the reel-to-reel

wo e@ngémee of the tape 22 carrying the | ancets PSI/USm05/015550
the supply reel 24 to the storage reel 26. The | ancets
28 (and tape 22) are constructed of material having
sufficient shape nenory or resiliency to allow the
| ancets 28 to return to a generally linear orientation
upon bei ng unwound fron1the6supply reel 24. As a

result, when the lancet 22 is positioned adjace
bend 39 in the_tape 22, o jacent the

ben 3011 U1 LA 22 LS SO LU oL AR
0S| k| I . : . C
5 U S P o pstaa:
cailiﬁr i}n‘g ?iepet’@ fEisd ity @Elaoets 2%eyedtaly epsitigeed ajongthg
nt orj [
et Be e 5t Haah oL hesa e 28 estr kP fufign 0 0falar

p?)h%naﬁ al@ §'éfu|5rﬁ @15) ek efd disdl difdl dfltkeir distal pertidny2%eTRO

S Cpnt’al ned T housi ng 40 defining a |ancing . i
%Ege]‘; nglecta;e %necllﬁdcsca suppbpteation34 follostedbyed acHEatngFegion
ance that .i s, jngit ti L -
BtollewcBby pslbutnr i oDl TpR et 26isBRTpbeRouThe
s@égl'y gﬁg% i3 8Ryrate sebiors3mi Mtapmel ardhd sitorggeeet 2@l In

wheel 38, respectivel
thenetivalihg spioal3ethe tfm%p?@i Rasy %R‘?(Vg‘gg‘ \gllzp%ﬁ%}eﬁgﬁ%lg ér?la bend
operativel y coupl to the supply reel 24 and the
lé‘rtgeggf‘tﬁé’\éfhe%égerg%pect i vely for advancing and
act i XahicRaohddaboasaetiss 2@bodennie dpereta28arg inkagsd) with the

s used to advance the tape 22t [ .
e oo aTge L1e L2522 2 AT, Anl S
{v{%g Q8L Ya Glrlleds e QidehioRtrs W3k o Rk Tronitidapie?
BQS|t|oned owar ds the | anci ng opening 42, the
HBBeth Jaricet JsaN &8 asivaring pksiton ¢eseribed anere fllebglayik cFhis gan

to j ect f.th ' '
bedcompbshes BeoRgREn A BT o8 TR R ue piaE of ape
%téc\:/lﬁﬁ}é %l‘tcfligxg, ?&r%ﬁ?%%of SBELr WA rehidvihgfoed @isiof thef tapestotin®

_ ( 31 through the | anci ng _opening i
forfcotb grdifie bf dhedaricotst26. o thed Gy d earbadigersl e grayad qnds of

< e s A B Rl o RS A gy
glg%{rf%yoff’s@f:ﬂoﬁ%u_@ pRGIIEUG &k plend dfaheiadjacenc burfach 28rod the tape
priate spring biasing to

32. In other embodiments, the lancets are similarly formed but not crimped, and
thus in these embodiments the lancets would normally lie in the plane of the tape
surface 32. In still other embodiments, the lancets 28 are independently formed

and then made integral with the tape 22, such as by being attached to the tape 22
with a clip, adhesive, or welding.

Both the lancets 28 and the tape 22 are thin and sufficiently deformable to
permit 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

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
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provide for this rapid | ancing novenent by moving the
tape 22 rapidly back and forth along its path. As an
wa@bdosnomsbé ve to achi eving the back and forth |BemUS2905/015550
nmotion by the back and forth novenent 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 translated in a back and forth novement. In a
still further enbodi ment, ohly a portion of the tape
22 is noved during |ancing. An enbodi ment providing

f he | anci i : :
ppé{ior_tl 'zsfereﬁe?fgg;t(g.g%glggcggaﬁ\é!g%p%iglg%t%nﬁ%ggovig %g&f} ﬁlﬂﬁéetazS
lgghﬁhcﬁgﬁ{n'g@;%@g T déoglﬁgft?ﬁn&ft 284 Bin3 diffsleid@ fentation

_ : urality of lancets 128
S0 b Wed Rfe 2D, idthe arierftatidn afflancst 23epie rofpriadtp heapiBés 8
28 of the FIG 1 device. Tape 122 is simlarly w apped
storegePsEo8uppl y reel 124 and astorage reel 126 and

nou N i . ; : .
195 RARRLPrRE I AS Vol gos apeiae i
lﬂﬁﬁg’@iehilm 420 ﬂ;hedancihg pppengldreceiveoihadip 1afs lancet 28 that
service |oop that is translatabl e i
i il ARl
. t H n .
B e e ot abl 6. byt whose
I’iipggm‘ta]l? (sealFIGr b steall meﬁaﬂy@maego@@%@?%‘ﬁ’%‘%ﬂea“ﬁg are
.. Referr o FIG. 4
opeptively EGpleg P iy BBy A SorhiPredl 26 S8peatlier for
T8I SV 46n 8 teHakdeat28nTaning dperation, KRS 46sis ped s
activating position ée.g. | ancet 1?8 of , FI 3} the
avircelh6 tapaR215e bPDE [adencrbiremang Jipply e’: %‘E “%eﬁi B view
SO as to.cC i i < . ; .
SihaFltfudP GRS ARt T ot et o cucker
gl eovldks rRdaiding upmirgst2] Tk tapri22 isaevassadida kg4 to

of the FIG 3 view This | .
eives et 155 PoRcapratplatgerRHTE Ty el AT
lr%ga%%:nlrﬁgggn%%d &Gk knPlsell DEcSIS difio ﬂhla%t((r@%e ebxgond

_ pring rings the lancet 128 back inside the
housimgpretsrtkdtfoen, thaamvereni of thatipdd threughipglasitapening

sogmetank ni sk okt e s e A° B WRdgpuptp
;eglgglac%fgge ggl;;ét;/ ﬁghéglg ;f&@ﬁg% P a Ihh@nprotiess Thaynatisel dnd 46
ci ng.

may each be configured to include a clutc% 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
motion 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
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

a plurality 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
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A further variation on the use of a service loop is
utilized in the device 220 of FIG 5. The nulti-use

wo awsi1omgoelevi ce 220 includes a supply reel 224PErNUSA05/015550
storage reel 226 nounted in a housing 240 defining a
| anci ng opening 242. A lever 246 is coupled to the
storage reel 226 and is used to advance the tape 222
to position |ancet 228 in its activating position
adj acent the wheel 212. Axi§ 211 of wheel 212 is
nounted at one end of a pivot arm 213. The pivot arm

213 is configured to pivot, a t. pin 208. . a i

iragepel Phipedanteind hoaeaqo sttt Srereiyedafdidn,

HFeR ‘{Rﬁiﬁg{é 29822 Thercpuhate £hvhiRi potorbivape BIs 2difhed

's"cornected to a coupling 214 between piston 230 and

iBQENcevss lnop siprt ingardldatdeidepdralentlnef the svpainday of fhs taps

vertical nmovement of piston 230 is translated into ’
otal notion of the pivot arm 213. The connection

bet WHeH feliBlaity, hetdctiv bN@pe 122 passedroand a pair of
pi n-1 R- 1ot (%g’ shom)ﬁlggrﬁgiuﬁlhl a?pcouplpi P

wheedn ot 1 1etibat amﬂb@lya@t@@hm%wﬁ@rﬂ@n&iﬂ‘gﬂg%%l tragglation is
pivot arm 213 rel.atiyve t.o th inear ' ' .
BuiSaeftly et BiGatEe LR PR sl TR U EX
(#; o1 RdG Bl A uh @&uidig §1001 Rusftthe hopergat40cuch that vk ag

utton 238 serves to drive the piston 0 q N
tahect ER&s 1B itsi activ aiing ROsiHORde S ]laﬁ%etéég Pﬁéﬁgf’gz theggle 116 can

0 Si,0 ot ' ¥ :
SERPISIEIRD-APHMER UL b LpempreaSpapa o o
EbrprReGic CocRSthe deoeiarl ifonirslelreathedpting S1 pushesths axle 116

d pi :
RN (N C RN e N
g'g‘igi ng@il%ﬂ]c% gﬁ @Qa{;/@lf DR afQCkRA R UM Tah Qg bpéting $42.

prc ) en ready for lancing, the fire
ReEiDor (A36prirsz HEp(oe s sechndaendilspriag) kines seelapeet 138 back o

but t i
skl PR G S0f BB LR hied 31 HBe i 1R f0%pto te
g%?%ewéliz% G sh S 8:0the 230, et 128 frofihe supyly teok 124

ession spring 219 drives the piston upward in the
gilt?theﬁaCMmfamghﬂdmts)nm@me% may then hedpraaied inpthedigp| lapgne:
en the .pivot. arm 213 ¢ ' Y i

214 SOReet B 2 SRR IRl aL g 220 o
?TGPS‘.g’bhé hetRaeNaAEn2 davicRelinalidena afpplhees24 aigl a storage

rings the arm213 to an i nt_ermfdi ate . ,
reel 226 mounted in a housing 240 defining a lancing opening 242. A lever 246 is
coupled to the storage reel 226 and is used to advance the tape 222 to position
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
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
the pivot arm 213 relative to the linear motion of piston 230 as the arm 213 pivots

about pin 208.
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position wherein the |lever 246 is activated to advance

the now used | ancet 228 towards the storage reel 226.
WO 20054071506 be understood that after |ancing, theCHUS00y015550

fluid can be collected and anal yzed for a variety of

properties or conponents, as is well known in the art.

For exanpl e, such analysis may be directed to

hemat ocrit, bl ood gl ucose, coagulation, |ead, iron,

etc. Testing systems includ® such nmeans as opti cal

(e. g , reflectance, absorption fl uorescence, Raman,

etc.), electrochem_cal, _and netic mean

an a[T)hz idayice A20 BSaFﬁBflé‘éFefl i t&"’rﬁ&ﬁp@ﬁﬂ%‘m a co%{qng PupR,

nt act | FIG S Welviind cb tess the
Zﬁga?ze%%ﬂﬁﬂgtgg a §%P§8gnggﬂgﬁ52§ctuon betmeenﬁ?he
i 19 fThe cd)na?p”rdssa)rfmgaum uptibe eavess 282 indhg piston 2af rgaches

e
| f kenrse
AR p 9056 o egmatanmo e prsgagponton

ﬂwlﬁﬁdmﬂcﬁ&nvalnds tch;: $OOL 465 21Hheine in the cgﬁkﬁ&oﬂ%&?ﬁéﬁ%ﬂs

FIGS. 1- b | .
oeirteda TGy S BTl "ohEBRR S TFY RGP Qe e
c‘éﬁf‘ u?ﬂigé af &d fir@ Bhtt&lh@fﬁgﬁ @srwcdﬁd@pcﬁnc&m@m mrfn:cs ooahf: fiing

s cith OclherpiiEih o s a0 921 181 S B ol 23 and the
peiE T R T ik 24 gl BE pl AL PRI IREIGEPGiow.
Bhis ifbveBat {hem rhigestha lcylz,t_ﬂmlgl?fMteﬁdtof gherpipotveirmt2 13ncausing
omhio AT Slgatoz{wggr;& aflancne. ﬁf-gﬁ'gc‘ 208 gﬁoulil%%e 270
gﬁeﬁ\ﬂir}cg%ig ; a?ﬂ 51? df thgﬁgﬁnéggngssthéﬁﬁﬁ o} efad mesnediate

ayers ated or fused together, such
BSsitidr whhéremtth@revplr Difsin metiwiavsiotadvance dhessew gsesk lancet 228

wel ding. A lancet |ayer 264 is the internediate |ayer
ORI gsigeagetrerd 226ncet s 266. The | ancet | ayer 264 is

for {18 bbaily At A6 be cullecdd znd
t apgﬁg ?(ee&lﬁggsg%gﬁﬁ%t%g@g%g\?gg As deg?ct ed i neFI :
hMyiearfﬁﬁzi sarRBp ofprogerties oNeAiMPARERE] aSd8 memkgpxynép g@ aét For
268 that begins at t e
e S0 P 750 B b agEP i,
Radi i el 'ﬁsﬁﬂé"@sﬁéﬂ% indln@etuch heank an optical &ygr reﬂedtan@,

nmouhted to a base | ayer 250 of tape. s{ock ch "
absovptites flacdscenon Ramanppient clegipchemica @p%rnagnetlc 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
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.

One mechanism for accomplishing this is to incorporate a test strip on the lancet
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rigidity to the finished tape 270, as needed. A test
nmedi a | ayer 260 carries at | east one test nedia 262

Wo orsgenshe of the [ancets 266, and it can be foPEEUSIIYS/015550
printing or inking the appropriate reagent(s) onto an
appropriate tape stock. The test nedia |layer 260 is
then mounted onto the lancet |ayer 264 with the test
medi a 262 facing the lancet |ayer 264 so as to
sandwi ch the test media 262%etween | ayers 264 and
260. The test nedia 262 are generally aligned with the
base of the cap

_ illary grove.268 .50 .3s 1 e
cBHnE A U o et e g Ul 3adet SER ERGRE,
aﬁ?l%?e@%és)(s@ﬁ)'&i%aﬁﬁfcsxgabm&mﬁmt_o FIG 7, the formed

ape’ can"be nounted in a housing 280 having a
| anciiurgingpewi tnFICG8E, aneph2 Theonfiggeeddppan Byrgrgfed gﬁ@\ciﬂl&aﬂd

th |
e Ehr e LS ST S E g b
NGl r,lsé’bgﬁ ak B3t HeRGortppssku@Behsiti Vayhiesi6 Or wslding. A

outernost, i.e. closest to sensor 290 in the 7
%@mtayatcz@ng !th@{nyennbd:ateﬂasser and pravifssthe 3pests %gflbtgf hsrlagget

e st . medi er 260 |
2 S5RShRa By R F3%pkiind B IRE FALPEP ek g
deScrledUne Y EAL BEpitde it FITS 60thetlneetsaliiteiave 266ngitudinakcapillary
designed to be punctured by a |ancet 266 whe he taget
$B0ove 268bat begims at aenear therlangeh g aﬁ‘g ﬁ’é%ﬁ?% Ry ﬁﬁ@aftcsfsl? gih to

cia [ ayer. . BV : :
e KEG B35 GRUIREL i B, etomen g asmounie
1l 20e tA3€er DI0 b tape @bclt, nhidhaproweitles aBBionah suppert and structural

iIlustrated enmbodi nent, the sensor 290 is an optical
@&ldﬁbﬁqthﬁrft]llf’chédﬁf’&@impt%gtr@eg‘?ﬁferrogati on of thept est

medi g%@% ng%giﬁ‘afla&&%@'@ﬂﬁé@ at RM&Tond @&kt hfedGOT6! ot edchbf dife lancets
mat eri a a asses the wavel ength of interest Durin
tzfﬁ afm it}Ca?Tbe gdgm&ddpreprﬁm@g ot inkéng e PRREPTIRE rRAsSOY® qnﬁégn

e | ancets t he | ancet er, 27
G L T
E&?wﬁdé %}fée ﬂgﬁgi;l@dih ayLiacaRGh¥habettlifer 2apeo 27 B sandpichdheltest

aroun p bend. Accordingly, the tape 270 i )
ticti{ai 268 betvocemd gyean 264hand 260 Rhedest aadieQs arg @ene&ﬂi‘/ fligned

SRS LR 35 Al e
gﬁv'zﬁ"tﬁéf)ﬁ‘év@b@sf,%s d6Nsibed herd fullybeldva | anced, the bodily

Id sanple is captured in the capill
Referring now to FIG. 7, the formed tape ?278 can é Mlounted in a housing 280

having a lancing opening 282 with the tape 27 0 configured 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
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
Jayer 260 optionally includes microperforations 263, formed for example by laser
cutting, generally along the outline of the lancets 266. In the illustrated embodiment,

the sensor 290 is an optical sensor, and to facilitate interrogation of the test media
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groove 268 of the |lancet 266 and capillary forces
drawn the fluid sanple to the test nedia 262.

wosoe@l capillary forces may be provi ded bRCHU$108§015550

of the test nedia |ayer 260 that is fornmed when the

| ancet 266 punches through the test nmedia |ayer 260.
This flap (corresponding to mcroperforations 263)
wi Il contact the lancet 266 after the |ancing and rest
agai nst at |east a portion Ut the capillary grove 268
provi ding additional w cking forces for conveying the

L O S0 LS P BRE 0By b o

i%tﬁggi al that enhances the w cking force, for exanple
one that is hydrophilic. Having contacted the bodily
f 1 Ui Dlurtieg dssemblystf trewipa 226 2aretih taken &a assaig thati the laggts 266 of

D & s .
tﬁ% Ea;*’ﬁlﬁﬁggqr @% iaﬁﬁﬁ?lgféﬁ%:afe ‘%g%geeﬁag %}3@5 %%r glg%@mt%uée through
{hE $dst R Hiadayed 060 WHRHGR: thape21(es tpldred afound yehaipd@nd An

out _put repr esent| ng at |east one ropert of t
hodtirdlipglyl tiedapesd7 0 ik efilizas to ﬁ@fﬂ?@ﬁti@i)b’ Prgviﬂ%‘ lgacst 9@@1 apg to

di spl not . shown h . a .
S8R D T A s v
{ié%gﬁ)b?%lge@l@s %B%m?ll%ﬂ m&?,Lde of the lancet |ayer 266
. e. side facin t est di

FiG Ofcafheissucds 1268 ﬁh%‘gf&ilg(%wg?af'a&ég Al '%*gga%lﬁfy

e POSid i i
oafiprat B RE SR 20Xt ARIRLADRES dloth USTRS Sordllf oo frefes
bl 8ial 262C tddRGmanbepill4rh orkenmey bé proviteddytatian ofghe festnedia
the tape 270. Another variation is d icteglig =)
kol hat s Pemadgeerghe FEness 268 puhch T9opet g el leyer
2RO R et Rin g B o o
desshe Batingpatl réd againstzhisastegrorierpfihp sgrilaryeyoverdhs,

groa sihio Gy D! SN EYREIT DN A LY oo

FRE khd Ft mERlaS2 a2 e seheda RgRLA6(Ncdn e dopstrusvatiofe D6@rial that
assists the transfer of the bodily fluid to the test

tﬁﬁlgﬁnraes’maﬁ .wiglh'gg stﬁ@n@, f?p@wmpée othahis Y APENACpor t i on of
Ccess a i . ' .
capi e coceiy f oy Ruld heded AL B & nedia s next
%%%ﬁ%g@%y KB loBlita ey 29t Ahaahe yphrepphtadier interegddhe sensor

6
290 reads the test media 266 through the test media layer 260. An output representing

at least one property of the bodily fluid may then be presented to the user on a display
(not shown), such as a LCD screen.

In 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
described above, a test media 262 may be positioned on the underside 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 thé addition of a recess 265 in the lancet layer
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
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other at another location on layer 260 or 264) to
absorb noi sture and help preserve the integrity of the

WO e®b/10m806 a 262. A still further variation i nvPdT/ES2005/015550

capturing the bodily fluid directly fromthe tissue,
i.e. without using the capillary groove 268. For such
direct capture, the tissue that has been lanced and is
now expressing the bodily fluid can be directly
pressed agai nst the test nedi a 262. An appropri ate

pl ace for such a test nedia 262 would be at a | ocation

h
oflmpart N 3t anaian il 1 PBTAELOMEA R &t e 205 asdiys e
t%l\égfgg ?f @ggx%{ ﬁﬁlgl t¥ thOHGHh&Ea D6 TR0 B @i N26Edverlays a

such direct transfer fromthe ti
potidef thepee D65 tb allaw fairrto kevape ddey Hesapillary dnsingiof g ost

o , i _ _
s B3 b GREcE P! IS PEEA AR P gt PE PRt 0P 269 o

oilgegrcﬁ Luki’c?ﬂerqgéa%oﬁ hh¥yer P66 8 lty absuie tholistiie and help preserve
pl'tcation Ser. No.” 10/ 767,522, filed January 29,

tggﬁﬁ%%w og@mlt?ﬂitrliadtael}ﬁ%ged Lanci ng Test Strip. A
) i.ca t,. i
B
%H&,'i%@@itﬁ@uﬂ&in‘ghﬁe SRAKY eroent 268. Bbouxth giraciospture e tissue
e gl ucose level can be deterni neq i rectl
mf‘?“‘a’%é‘ffn bgwdmldbﬁ oW expressipgthedef yg‘mf%’?ﬁéﬁ@ﬂ%fmswd
ot her ui. ds s j L §y 444 ' '
RSt e tost i“}?él{ar%gf B poPrGhike Ié‘@‘% f]déisy&g? Be?dﬁgf‘ﬁ? O Srull be
it:avgﬁt?ﬁ\&pa% Eppmg_stasgcfage ofttepe2itll (pgr br HGe6 Nie)tBatdhd
i y o elr . B
soeticey remavedionyibedunedtgh tacnon e ar enty fuCRg o
?ﬁgﬁtﬁ%%{d%r%gt SIS ch BEeAPRAGEYF fréhahé gY@k tethe tape 270.
N to be adm ni St

_ ered, also taking into_account
suchTi 5 su@er asbadiatent, exacei ol itsrassesiaied tesbmedip gre pravided on

testing for th
LTS o S B SEEER D N SRR e 5
agyanhRaGy R BR. %Fﬁ@éﬁbﬁ £, Q0761 522 Ao Gmuaty 29 2004 and

OCCUrs “using an o dase/ per oxi dase detection
cfledimegryted Lantihg Testditnp. t he test nedia 262 is exposed

(7 e ke CePC ol ol b A B s
%E{é %&%§9&si@§ly&b§§@&le, isTyp naburymertivd bloddegisddsy lery)él. t Faes
( ge I's proportional to the concentratjon_ of .anal yt
atucoeleseph be drieamised sbetsdy ebybelho e LRty b
S hei? 5 b LA LARGR iRRRAHAGRIE! DRkfiEs SR eAbhMPimtmucted 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
levels, the patient and physician determine the appropriate level of insulin to be
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 fluid, 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
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
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wavel engt h, which serves to conpare the color of the

reagent to a known standard to determ ne the anount of
wW@eabgomIpr esent in the sanple. El ectrochenm caPCHO005/015550

ot her systenms could also be enployed. It is to be

appreci ated that, where the dry reagent chemstry

enpl oyed renders it appropriate, the test nedia tape

263 serves to keep the underlying test nmedia 262

sterile and substantially fiPee from noisture prior to

use. Wiile the enbodinents illustrated in FIGS. 1-7

have invol ved | h [ 1
o e e G S SE e O SR Bl LG
wt%ﬁge]l'éﬁggl @Bﬁg ML & doAGatARE @br Bf thet@dgehnoeditmiwmvitartiard to

e and are activated for IanC|Qg i ndependent |y
dbteainehiee arapent oDaral gtepesentiio dhassmple.sElgeispcherucal gnd other

FI GS. 8 an , Wherei,n_t.he | ;

Smemh@o@é@%iﬁgﬁpiw@d&zs b B QS RO ehgont
e 3 pa

BRGNSy AILATS aprbpRL (e Iobeinosi tipes saion(p kive the

uhdertyihg gezsrﬂediai 2621stesils odubstarially fiRecerm AURIBES RIOT (O use-
cover . . , and the .enti i.S :
OSSP S BV e
i%t%%l‘al( RAkhitRe (P8, viridGonRiTiNRSsS atd 4thanembodiaeststaneconderophated

save for ‘the portions exposed by the f tar
wheae thedeassts apeni intpgrad mithdhe)tapg gnd ﬁ%/et %Bs tS‘E g‘?qd?%atgg

.mat er i al 0. t ' i : AW
5l il B O bR s ety Iy e
JhSeihanelsdads 338 siepphiatedion thosirtyingtape B3k betvegpg pair of

adj acent a bend in the t _in th -t 0-

refiss¢ pidp aapraltssy 824 SRIiTRe %ﬁﬁl&wa@l e8Il Rhe TR tape
tivat | i 2. : ,
D 3 L el oy Lo

13N ard tHereativd lagce 828 i @vemd by a3BeCea detaiing mﬁt@ri@]ﬁgfbt i"lale

331 into the front opening. 34 f the r h i
e 0 S SRR by PR 500 o e
gﬁi%ﬁﬁ{&séﬂf{ﬂe%m blterehi RecdRbpehinghs42 antH0 B2Be fegaining
owedto freely extend into the activatin sitio
e a0 o s i 360 Peckgonyie s 360 neiahe BECALPeD !
and refracts the cet 3284
AncRAGEA Tk 4 61 ah bl e 27 SAIRATY pRlod ghiabe 328
%tggée‘ﬁ% § Behdid e Sap@ R iRl reelas-réel fmanger déspribéfraboge tarvmamy other
0 then rel eases the | ancet 328, leaving it at |east..
putableainbynenn deractifator 20HaYingR PR3e2ithagn ﬁ@%@ges 6fancdmieﬁ%ond1ng slot
tqﬁ ¥ lgg‘gaéhgg @ﬁﬁﬂgﬂ}ﬂﬂﬁ@ fancd G fheAtMAL 66¢kr 832 Sh@AGENg the tip
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
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

transfer of the bodily fluid from the tissue 350 to the test media 362 and subsequent
analysis by optical reader 366.
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the tape sinultaneously positions the test nedia 362

adj acent the opening for direct transfer of the bodily
w0 bawsdofseOom t he tissue 350 to the test nedi a 3PRI/ESIH05/015550

subsequent anal ysis by optical reader 366. To

facilitate the direct transfer of bodily fluid from

the tissue 350 to the test nedia 362, the opening 370

can be constructed as a flexible cone that is

mechani cal 'y deforned by thé user's fi nger to allow

fAIhS finger Ito contact the test nedia 362.

ernative or in addition,.t '

can Tb)efa@‘élé?é‘?é'ﬁ @Cﬂtif%‘ﬁ? Eg?fHLN @%Bg foly etths\%%a%(ﬁm?t S

I{}?d&\gé# 'fhe?(gfeﬂ ﬂétg.’:ﬁ)?&n(b'e cBnstiNalad laYlekiblé Béhefthd is ﬁlechamcally
te the direct fluid transfer. |n

dtdrided O et udeps finget tocallomrthé Engeio fentae| thetestemedia 362
capi | | ary groq

RGN NN S
238 Wik %ng/gﬁnﬁélﬁx% FRRink 376 duR ﬁF@dndlyaﬁdhé FE®. 9 hiew) to

actrvator may position the Tancet 328 to transfer
fhhﬁtameambtdmedtﬂhudltﬂaysfﬁt uid to the test nedia 362. For

ot her ani_sm of, col | t

no Ilé‘ﬁnﬁrohli’féé@@&s therramp 2 C I &}fg%hc é%ggﬁ‘% 1ﬁﬁ§60des(n0t

Jhwny oh &fMfcet Bes | Eﬂtﬁf&tenwlrﬁérﬂ et dvsi vhimp 86B ARy Aot the Jancet
to a discard |location, or the activa

3%8\1\'1?11@&15 tapel 323qe edgmged; and fhep e %%&Vﬁ‘i%&ﬁ@ H}?é{tpé’ﬂ%g{‘ the lancet
or
g%to trﬁqéts gﬁlgac%ﬁturéq ls&glgzﬁcu? e Eegtsferilegﬁcﬁgg Eﬁf—‘ oth@P@echanism

e
M PsEtter fedagceb fstrtodbygqn m\mieédthh anidyesorch (Pespn @ptionally

Blipammoulhe St 390 BOTGRRLEE G0 0RE BOBIG o e echor the
?(ﬁglrafog LG RILBRE ihE1aiT 858 uider $R RMiHS niariab 3G fuTistigage in

and tor cocking and/or firing the | ancet,
ﬂie@[tﬁ‘agu éeht1¢1hefmppa11¢p?212ate controll ers and user

Lot Rba emBpIgIEnts dosr Rty oo ne i ARy bty pivered

!;lcéhe HESh soRB®r 911 ofBpat@dnstdescrivel heswis tre topaated.
Een au?1 mat eg)l, vanCI ng gggape to positionin e

:saﬂcat autmnatedrdeme |cv@]ﬂ|1n@uc}ycmpfqp@wte AergHg Mere %é Solenoids for
ancet th the. act t
adyancineitha tags and ggrfqlo\é B(g)rg f flﬁﬁ%{gfgri?nggg I%}]cln%%ﬁ{ thk %Ppropnate
%ﬂk@le@iﬂﬁ%@% irkd1€ace R&Ith Ag oh®or Ao bugtohs)eas b’m]bﬂdl gedur i dose of
matmee;rgntactl ng the bodily fluid sanple to the test

i

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
bodily fluid sample; contacting the bodily fluid sample to the test media (e.g.
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
button. The acquisition and testing cycle also can provide for user intervention

throughout the cycle, for example to repeat a step or to stop the process altogether.
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noving the optical reader); interrogating the test

media with the optical reader; displaying the results;
worewsngrsbdhe used | ancet and test nmedia to storBgEUSINS/@15550

preferred form an entire acquisition and testing

cycle is automated and is initiated by the user

turning on the device, and after being pronpted,

pressing a button. The acquisition and testing cycle

al so can provide for user ilAt er vent i on t hr oughout the

cycle, for exanple to repeat a step or to stop the

e Bl oA eSO i
Sﬁre?se%ﬁ&% ORRhliRY I @stliBe bB8dle ! EthsawY, éf the Marichigswas

'anci ng”was unsuccessful, the user can

uﬁchélssM%e ngertchna av@dtwastug the tesh medife anbiie dgvicg gan provide
provi de th? tion B re- I nC|ng usi ng the sane

th%@ﬁﬁﬁﬁoF? *@ DEFSHE th & Y that many conventiona

| anGeLgo @% Bn@2Q656@HaY naMy b&ﬂfehﬁ@ial neeets es, geineﬂﬂlytclyhlydncal
are Ccircu

In cross section along their, 1o

needigy, .. thhy aretqugelaofn @I@Wﬁ@@ﬁ @léﬁg %@Hé?%ﬂli“&"}ag @5&5 nﬁ’r\

a | ancet of, ener dity, i.e. that
YRS PIGOBSHYSLOM &5 alhr‘é%(qShﬁts e g%:t Fon un%nhr}% ‘T be

Isto
A ﬁ%ﬁﬂg@quﬁl%\éﬂrdlrebh@is \Mblslt@bd: amdaestsodJ @emwen, that while
present invention can generally take a

lambetsnisafyd én haprésentiame ipagapgercral tﬁ%g%ye{ognn%%vantages can be
qcﬁnSt% ‘Ifl eslgncr%%st:%}ggorisﬂ%t%d SctithAQhée gak hetickaplear gk of

i'na east one |rect|on such that the
ﬂl@dﬂlﬁﬁiﬁn%[bab@n@d@ﬁéeﬁbrv\:budkﬁhaﬁhe laac@s Qara@%ﬂ@gﬁgh whilgnin the

grggggg;é%{ l@t});z\ ée@?faﬁ& M\ll\mhg%,q et1ﬁ|t & 511 1%%%&?90110 c@l{lé n@hanism
S}P ﬁﬁ% t}bgﬁeyh fs%o %Hﬁﬁru‘:f‘ﬁ% 1dHcels @8&H that #0edst a)pomfon of

I S no -circular in cross section. -
ﬁx@ﬁ%rfgtlc-';%lrioyl scifchlar or aess seiien. oMo aeilicHyy, F%P?ﬁsse&?lon along
| ancet s accordln to certai.n e

e Togsesecat et reran eRa R binolnbiifon can be

be@fa‘ﬁ{lﬁ'l Xo@%md’h’lﬁ%ﬁﬁﬁ@&tpté@fdbw ofthigh adpavt nago,&ng dapEgtan
east 3. As a particular exanple of this

m; hnﬁﬁ@eﬁmﬂeauBo cross-sectional construction, the

Ianc ts illustrate

r ect A GRALHcUlaT eXAER 2 é}&l% ngﬁrag})%ﬁ gﬁ{oaéré)s\é s@&@d}ﬁ[ corffruction,

herr Tength. For
ARy itk éiprcd PEEih Sre?Ehe il lyfanab, dilawkangulae ngt@ss_seghQn along

o IetghuF o A Ta 986 2001 B g R CReaH T Widtn W
%1{%}'@ (e:qke Segtt egqfu%% tel%)&@ ?l'?edlgn &1 %hraftnd Gf?dtﬁ P Ko subbtefidISaareater
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 haveé a high length to width ratio.
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

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
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in FIG 1 are also planar, though in addition to being
hi gh aspect along their length (i.e. width to

W@ hioskomsss rati o), |ancets 28 al so have a hi ghp¢BO0N5/015550

to wdth ratio. Lancets having non-planar profiles or
variations on planar profiles are al so contenpl ated,
for exanple via the provision of reinforcing
structures or other features, such as |ongitudinally
extending ribs, to nodify of enhance the structura
r|g|d|ty of the lancets 28 or 266. Fbmever in one

h
bt o Tkt ARG S0% 5 aE RansialS Plter:oft a0, B ifons
i tat hgY709 ofat 184st bﬁ@ﬁﬁa{d@@@ﬂ&ce@%@fanme maj or

Surface 1s substantially planar. In other forns,
maj GFheflamdetsoanddke tepe cmrabﬂ:mmed pf any switable @éﬁttefé?é 8ut

cortien S o DR e SRRl
Mefn@& Staffless %ei 3igeds thd EnnaReatysavailablé Be6 stamess sielfall

constructed o suitable material or t i.on o{
haed shimedteck, Enan}eo(cgmﬂugablg th@ﬁ(@bgortsgﬁgteg gﬁ stlc or plastic

const ruc fro r

oot ssies i doaR SFREtai A fay 8??9‘3’58%§WG [ 10
har drsdiafesd Qfkalsote coRynEtdiest sthiababiemotyaltoyf @i dther
constructed of metal, plastic or §ﬁ| asti c.

sorekblie makrgknssitatie Srape sy ofloy 8 g b Ot Sled or
T}}gﬂéﬁz f ?Sq%lcég @lieh bg-m@cclrﬁ;%ﬁ@ ISY KA I BN of Costa Mesa,

e nmeno al l oy or other
CAIFR 63 Asirider thatuaﬂe ahme KLEXING!. enging fermmahanifingl i oy

is a nlckel t|t u | 0 nitinol, for instance
%:lé‘?gm@&?]b ﬂ‘g]a%/{y B%NA‘EE INC of Costa Mesa,
| I, n | I
tamg‘@r?;p%ll&ggﬁ%ﬁmg hesdricadig éﬁfﬂoﬂ:dt@ﬁ th¥hodsldan @aemployed to

form appr oxi rrat el y 55% ni ckel and, 45%
priotiacy thenlanStia fywinn g fapp tendend o aghicyeaharp ang{ar bﬁge led edges on

BatLee e T GEEEFER PO, ARSI o
beYfhed b998&aa RPoditién 5B asuRatle darrieetapplt Iroow embodlment the

capi I'lary channel therein. Aternatively, the. lan
taanetbarefancatgﬂfrblyl twetdaﬂferggtg‘ggtpﬂaléﬁf%ﬁyf@lge by Ia?f ings arp 5 metals

ggétré)lt tltf:ﬁgrl;ﬁe{ é&n)dl%s h%qgl?c%lcsr@? Ereféx?ﬁylc?ﬂﬁﬁfcgedQB @void

er ent na or exanpl e by
alhifehRalisBAIR froth akisg twavad up iptiestipplyl raffl(seltheb thtiyewill be not

The | ancets are.preferably constructe
ha‘gmlgmﬁamt CHivVaiEe Whem i @éﬁ\aﬁé‘f%ﬁ@g\% 8“% pﬁﬁ‘i‘?nf‘d]h%mpeﬂy
%H&ges\,/ suc% as the us%%?%hzﬁﬂ%%eﬁ%ﬂyl all%?s B4 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

~ 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
useful mechanism for maintaining sterility is the use of a sterile cover, such as sterile
cover 332 described above with respect to FIG. 8. Turning now to FIG. 10, another
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
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have significant curvature when in their activating
positions. Material property choices, such as the use

W@ boosheqses menory al | oys and hardened st ai nl essPGL/B81005/015550
are one nechanismto reduce or avoid unwanted
curvature. Alternatively or in addition, means can be
provided to correct for any residual curvature prior
to lancing. For exanpl e, tape coul d pass through a
pair of flattening roIIers ind/or t he | anci ng openi ng
(42, 142, 242, 282, or 370) can be shaped to gui de the

I
gt e Ao ok AL 223 Bk
laﬁlgezt§ ?%k Gt tglzgstlf)?l@@ dehgnd ]]?}Qfé%b?y &it Bbthlseded e\fvﬂélﬂhey are 1@111133
anlsm ntaining sterility is the
%{e é%??lbgfj i Jgﬁ thectape 22 sladmaned & bmmg alanects ,2% 4nfo the actwatmg
ove
posion o AL GEE D 12 P ps  Eopane ©

u%??rﬁr ?é’i‘éﬁ&ttﬁe The '&B%rStZstol‘l’@@d @ta@d pathl défméxﬂ)by rollers 426 and
Sttates a supply of lancets 420 that is, ot
4pgend itealis teplachd ovaribetage 29 by R regnplicationygel 43% Atj';er bemg

régggcgd%?{gg ?ngga?pé &E%C?t grd ql'déf}é) {2]189 bl WORMEARE t&%‘(&ﬁgéﬁé@l 26.

2 d protects the |l ancets
8 qfy @veligadte IQﬁt%tsSihCﬂl&: su@pry reelete tbdoyend2 bproteckihg sterility

wh t h
(ﬁdh(;gllamm(leisybqaﬁr)l;rulsgg ka&t%%@l%( &}’%gsflfrﬁ}zéth? ﬁgﬂﬂt@{l? {[I)lethg Stokde
gﬁ?d ‘glgg ek 4{22 0\9186 ecégnA' JQﬁe&é sprB&d SOMBI coﬁ&ﬁmﬁﬁtﬁm in the

XDOS e underlying |l ancet 28. The
FHR142427%: if & b@ﬂi@r@clﬁtaﬂ)&lap attiledidre M@;gmqfflpléngesngglsmg a

and 428 and then is re d

gipphtioNLRP B4R I35 VoA ot R Ep AT S Ty 450

s aLgngzg/[oré A ecggc\éﬁ%ylﬁ e R/QﬁatfcﬁiPﬁle%eeﬂm’id nondoatedfsom the take

covering the lancets in the su éodxv

fostL 8 it sl et sy e L
use it

N R e L B

%éﬁ)%g%{r% 1f£{3@m the spread of any contami nation in the
s to be appreciated that iLe re

are dezggﬁ?eﬁﬁbcpemmmasdpﬁamﬁnﬁﬁﬂﬁﬂ%Ph@ﬁé“%ﬁﬁ#ﬁﬁf

cover 0 ve both t

R i

u%rlérugcgfs% Shishl€ Muiatkd3r tvend22 imelitdecyfithotiestand plaskies such as

424 to the reapplication reel
PdphEr, adlyegioy gp]s/pmpgleaggg/ 10RiOF R cgmblen%tlon oP dlf%giraet I@%{astlé \fﬁper

and/or metal sheets. Preferably, the cover 422 does not have any holes or cutouts
nearby the lancet tips 31. In the illustrated embodiment, the cover is formed as a
substantially continuous tape without any holes or cutouts along a majority of its

length.

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.
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first cover being renoved with the take up r

and a second different cover being appli eg vvietelh fégl
We30s@uses 422 can be constructed of any mat erPEl/US19838/015550

is suitable for sterility protection and should be

strong enough that it is not damaged by the sharp tip

31 of the lancets 28. Suitable materials for cover 422

i ncl ude synthetics and plastics such as P.E. T.,

pol yester, polypropyl ene, ﬁ§|on, or a conbi nati on of
di fferent plastic, paper, and/or netal sheets.

Preferably, the cover ot have any hol es
0
cm)out S nearby the | ance%ﬁ?@g In the |>/I | ustrat [ed
emboalEnt ; vteﬂl‘;r‘orpﬂééq{eeh ﬁhfs&ﬁt@EQn@aes%nBH@ﬁi &ondil al thy
cont'l nuous tape w thout any holes or cutouts alon
%é‘fe and

dmlfags z%mﬁl fofegoing deseriztion, the shme isgothe CQB%&F‘@@?‘ as dhysr
A A
&8 bk&dan]h%ufcﬁ}( fosiex @lvdle’iﬁsp ah& nikiifesatiosethhtconEewithin the

I'cit ed in connectio th t
spﬁrn fof gmrmwmmn descEba] harein dre degieg t@ B \{'MH&CQS‘%‘E SF‘%&%?‘%%B}%

vgl{lﬁtee{gmg:gher gt?cg%g? da&e%tP 153 gggc%g}aé Bgéﬁ (Pz@&%é@l e the test
&1a %Q%é&mhé Qarhd EBLRig Wbk lae tltel'ienqetw dmtr:sjnnet%can be

een [ ustrated and descri bed |Ig det

sggﬁ?lelfgxn am;dam@t g:gmlﬁ@taggsf@]; PRI 001% g(ia%a ?agseitte Qéf test
GOnSA L Ehed s L ShI AN KA Bflcdlith sbliunde Y6/16A828, Pub.

y cer nments have been shown
ﬁ@ﬂzo?g@qtggmd ﬁnd al | changes, equi val ents, and
ifications that cone t hi h iri .
i nvehRy O¥PeaBIEEs, BERS Wﬁxgi:l e%é)g eggeg{r{lént%frestlﬂt@ provided

lgr cgﬁ]teagt StknaEQlo S hﬁrve‘@? ieBorscaPimRbMadn A shavldinogbe
ng devi ce has been descri bed where the t

fddiderdddinhifihg or setserittive witheegadgo ‘dl&rmg,qnﬁgn ts‘é&i@ élrtﬁﬁre any
Hgncets the test aedia can g e %&&iﬁx%ﬁﬂghk%%uafmhm:
thapryemeehanispp AlLORERFION, PROPLEX W‘S LR TGt ed Bs A
grﬁl%ﬁgé ﬁlfde%ftarfdﬁ%t ofthé bRSer S @AE6H bied roninterded né limivhed
Ication seri nunber 10/ 164, 828, Pub. No.
ﬁ&@«ﬁx’t Qih@8AAHIn any way to such theory, mechanism of operation, proof, or
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.
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 language “at least a portion” and/or “a portion” is used, the
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.
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Any experinments, experinmental exanples, or

experinmental results provided herein are intended to
wheooslib1ssd rat i ve of the present invention and BEDUSH05/015550

not be considered limting or restrictive with regard

to the invention scope. Further, any theory, nechanism

of operation, proof, or finding stated herein is neant

to further enhance understandi ng of the present

i nvention and is not intendtd to linmt the present

invention in any way to such theory, nechani sm of

operation, proof, or finding. Thus, the specifics of
WIRAT 1963 AMBEP &% and the attached drawi ngs shoul d not

be ynter A %hﬁgu%&ahéi?é Hetibetot %Q;?Eli@é a bbdlity flmdeotipisingo

the“specitics thereo Rat her, e scope of this .

i NvgBidrAng sdpetiadinpe length aud defining A SWRITLE FEHOB. § YORRE section,
cl ai ms. appended hereto, In readin - 3l o is at
a5 Bt ok e Db MRS BB B s
1§40€0nc 1A in @b obEfiting ScARRIIFAR catfytngrapd dnkiere s no
intentionto lrmt The clains to only one |ten¥ﬁ)gllesst
speaiplirakiylof lstcets edrried aling tholnelyf thatapheeach gf g lancets
Further, when the | a ) I I {vh&fRin f8fHs@htial
hﬂﬂnﬁ6ﬂ??%ﬁmfPQﬁﬁ%éHﬁagﬁ%gﬁ?%?%%aﬁgékfﬁggﬁﬁgha ggrtign .

p%ﬁijdnoc(f i Bn&R et istroARidBlae BEcropettion ahd yhetean te digil
the contrary. Finally

, all publicatjons, t ent
ppsetrinclag 1 ats el fsvpaon AT WpRBFRgy FE apglh e
her.ei n i ncarpor.at .reference to the extent not
SPH@%ﬁ%?tW@ﬁfﬁww?Q%ﬂgg%r esent disclosure as if each
Wer &ylsREi6ilncemih sheangplynditiinchfahé gari ying thae €6 0@ HE28e
incorporated by reference and set forth inits
mesitioneepti veetodhdcyyANB 148S:CLAI MED |S: 1. A multi-use

| anc E% deMb g8t giﬁﬁca‘?‘@ffﬁlﬂeﬁg irfthR @eHiVatink| seéttbnasitie catyigg tape
a cal Plﬂg ?ape aving a length and defining a su flﬁl .
S 8C ki SftivanSpasitigereltiot tothe canpingriapee theagty @gﬁ%{% ogrjaving
bet ween the supply and stor.age. segcti| j ;
the ship Fe S tengg AN 1T ot FUSGAGY P LI T ATEY Bpé RE Lfcine
carryi 1 IR 18l dddy of lancets carried
13?8%é)gﬁghlend¥ﬁ®gyﬂghe ape, each of the lancets . o
havi Wweginhe lanmets aparianted, ondhel carvpg FRResPeht abﬁ%&“é’fox‘ma

| ancet | ength,. erein sub [ . | {\N&ction t
aont PIGHACHET Db AECH G A S Rl PR Mpply otion t

LI RibReciindaldvBicieanof thekapdes a sharp tip that
tHISE Y il Yty Bl BCkicA0 bodil'y fluid when in the

supply section of the carrying tape;

2. The device of claim 1 wherein the carrying tape is contained in a
housing that defines a lancing opening, and wherein the sharp tip of the lancet in the

activating position is disposed towards the lancing opening for lancing tissue.

3. The device of claim 2 the supply section of the carrying tape is wrapped
around a supply reel and the storage section of the carrying tape is wrapped around a

storage reel.

4. The device of claim 3 wherein the supply and storage reels are mounted

in the housing to rotate about axes that are substantially parallel.
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wherein | ancets in the supply section of the carrying
tape are in a storage position relative to the

W@ 20064107396 t ape; wherein a | ancet adjacent the PEntsSions/015550

the activating section of the carrying tape is in an
activating position relative to the carrying tape, the
activating position having the sharp tip extending
away from an adj acent surfaée of the carrying tape for
 ancing tissue to obtain t bodily fluid sanple; and
wherein the | ancets are oriented on the carrying tape
such that their praxi

tip$- as ilhe dpype et daig &% é’gferrlé gj&nﬁ?%r ecefgﬁghﬁgi’trinwr P
i i iah
a?c‘thvea 1{1% go&ﬁ%ﬁ Qgﬁﬁ&‘s dﬁ'd&ﬁ%ﬁé’&lﬂ%ﬂ@ taplinby digebvian eetsenitialy

evice of ‘claim1 wherein the
pefpeniditigr torthe akes of cothomelihe AURPLY e theFLarhge regl§f i nes a
IanC|ng openi ng, and wherein the sharp tip of the
| ancet in the activating position is disposed towards

the d anci R0ep oPBlafRt WiRRsh g prosisni poRions béthgdariccts are
of cI aim?2 the supply section of the carrying tape is
invegapeithahocmm/izg ®oppl y reel and the storage section

of the carrying tape is wapped around a storage reel.
4. The device of claim3 wherein the supply and

storage rpgl evie®t @Ihikﬁ%&dhdrélnttlﬂ@bdmhn ithegcartyingtage i a portion
about axes that are substanti

qiarsatied lobsO /R HE(apee ans Wﬁws}/no*@e seryicgogy igtrangfatable
erein the. shar ' ARsRtedln the activating
r\éggl"? %Oo?wttl%%?f 8?1ed%ﬁp‘% %‘%p?%%ﬁdgg??yl %%r?ape in a direction
substantially perpendicular to the axes of rotation of
EPZi i 5 vier Giea T RO e DR A Beftber
| nt,egr AL Yvite 1b&PR catse thb¢ardevinake adtivating
gﬂgﬁ{egﬁaﬁgregwﬁi{ﬁ&ﬁ%& |Sn t he 6?}grryl ng tape [
m[ttdrpm rafidly ®ivandecadretoget of ag todansgrtisFIea diohrin ﬂ?ﬂ?ﬁ’dﬂy fluid
vvherel n the service loop is translatable relative to

sampleast one of the supply and the storage reel. 8.
The device of claim?7 further conprising an activating

menber . . o |
9. The device of claim 8 wherein the service loop is adjacent a whee
rotatably mounted on the pivoting member with the axis of rotation of the wheel

offset from a pivot axis of the pivoting member.

10.  The device of claim 1 wherein lancets in the storage position are flexed

and lancets in the activation position are generally linear.

11.  The device of claim 1 wherein the carrying tape defines a centerline
along its length and the lancets are slideably positioned in a slot of the carrying tape

that is generally parallel to the centerline of the carrying tape.

12.  The device of claim 11 further comprising a biased activator that, when
engaged with a lancet in the activating position, is operable to selectively advance and

retract the lancet in the slot.
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configured to selectively translate the service |oop
to cause the lancet in the activating position to
wo apsdbipd@advance and retract so as to | ance tiBSUESHNE015550
obtain the bodily fluid sanple. 9. The device of claim
8 wherein the service |l oop is adjacent a whee
rotatably nounted on the pivoting nenber with the axis
of rotation of the wheel offset froma pivot axis of
the pivoting nenber. 10. TRE device of claim 1 wherein
| ancets in the storage position are flexed and | ancets

in the activation_position are general J : .
e 18ovi e Sver BF Mo WiGRSF FORRGS Tk YA et mbdia carried
d fi&ﬁf § idsSmk@iagH hssacidtetliveitt enok ef the
03?%6 STl gg%%ﬁ%%ésn%l?%%ég%?ﬁkég rsr,ll ot of St he ecar ryi ng

pliaplerytofiédncets. general |y parallel to the centerline of
the carrying tape. 12. The device of claim 11 further
conprising a biased activator that, when engaged wth

a | gncet R dbRe 3 LiakA B MeheRDS tHeitost mddia apemedd ecaver at least
sel ectively advance and retract the lancet in the

velitetin GduppB560tidl 13. The device of claim1 further
conprising a plurality of test nedia carried on the
carrying tape, wherein at |east one test nmedia is

assog at efhatiehiteaAehinf4twiergh ut khittaypofion efftbe cever iadapted
The device of claim13 whereip the test dia are

to b grercedcyvibe sharp|tipta lopset @ théa¢thalag Bﬁﬁo%ect i on.

15. The device of claim 14 wherein at |east a portion

of the cover is adapted to be pierced by the sharp_ ti

of ajd.anCHle devidenst ckaiin Maither qoomitisingra seneor [Phanade{iglae tost

of claim 13 further conprising a sensor for. analyzing
mhdia threrghibgicaverip SetFRming &t i?@%é’ﬂ‘e PRV S (r?nﬁen e aty )fﬁ{éa'st
one property of the bodily fluid. 17. The device of

claim1l1 further conprising a sterile cover for _
pr ot €Lt i NGhd devishalr Paitri hfurdier coreprispe & sterigfeyes for protecting

1':1; gggr%éipg g% Fhigga%%ﬁsp%fmg{ tﬁg fan@gtg Lid Q% gtgrag@pgﬁ{iéﬁ.' use

18. 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 to the storage reel; and

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

wherein a substantial portion of the lancet length is non-circular in cross
section;

wherein at least the distal portions of the lancets are moveable relative to the
carrying tape from a lancet storage position to a lancet activating position;

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
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a housing having a | ancet opening and containing a
supply reel and a storage reel; an elongated flexible
W@ 20064107396 t ape configured for reel-to-reel trapSF/E82005/015550
fromthe supply to the storage reel; and a plurality
of |l ancets sequentially positioned al ong the tape
menber and each having a | ancet |length and a di stal
portion defining a sharp tip; wherein a substantia
portion of the |ancet Ieng?ﬁ is non-circular in cross
section; wherein at |east the distal portions of the
| ancets are noveable relatiye to t.h Ly
f £ ombariTE e SHTREarIgdARRSL T S A DG AE PRHSY 1 Re T the
cgr?oiih% 1¥-an BLEEAJWIEdS BB TAkmedpening of He Ixtusingge
position en wrapped around the supply reel; wherein
the lancets are in the activating position when

adj acent bend ip the. garryin :
Supgby afe denre phelrit ) E VRS S sURRPLRERAGEN of 8 lancet enth
igﬁ@hﬁggkgMFBQJg&mgﬁkaaﬁet in the activating position

ce

1 S°sp romthe carrying tape and directed towards
the | anci ng openi ng of the housing. 19. The device of

| ai 18 i b . i j ' e
cl ai L Sﬁ%ec%ﬁfcg ggg%l{nﬁb%ﬁe!re% RA5AdP RNt "s@@bétagd.ﬁ@_ﬁr% gr ater

| en ratio irn cross section. 2
tﬂgﬁﬁ@¢mﬁétﬁﬁﬁﬂjﬂ 19 wherein the lancet length is
substantially greater than the | ancet width. 21. The
device of claim 18 wherein a profile of the lancet is

curved whild e, (Nt I iJrbiPB ok BE 1g6e issduryed while in
[in ml}eequ’%etozglazﬁclgig\e}glﬁrﬁg%ggﬂi on. 22. The

e Viogre Pbsicibnd déhekallyt livesar whitpr i aefivetipe pPSILIPRy  of

test media carried on the tape, at |east one test

medi a associ ated with each of the plurality of

lan Cf}t. S. P delie FeYdimel ofurbdomptkingheplarality bitest media
| ancet's include a capillary groove .
carried on the tape, at least one test media associated with each of the plurality of

lancets.

73 The device of claim 22 wherein the lancets include a capillary groove

for conveying a bodily fluid sample to an associated test media.

24.  The device of claim 23 further comprising an optical sensor, wherein the

test media are positioned under a cover transparent to light from the optical sensor.

25. A supply of lancets in reel-to-reel fashion comprising:

a supply reel, a storage reel and a carrying tape configured for reel-to-reel
transfer from the supply reel to the storage reel; and

a plurality of lancets each having a body with an elongated length and a sharp
tip;

wherein a substantial portion of each lancet body is non-circular in cross

section;
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for conveying a bodily fluid sanple to an associ at ed
test nmedia. 24. The device of claim 23 further

W@ vpndsdeg an optical sensor, wherein the tespCHES1085/015550
are positioned under a cover transparent to light from
the optical sensor. 25. A supply of lancets in
reel-to-reel fashion conprising: a supply reel, a
storage reel and a carryiﬂg tape configured for
reel -to-reel transfer fronfthe supply reel to the
storage reel; and a plurality of l|lancets each having a

gogﬁb&éﬂwgggnils% E?qa%ﬁg ﬁ%ﬁe%ﬁ%g@%%&@itﬁ {Sh%ir R eipbikd
S%gpé:aﬁl fetléktgar ﬁ)drﬁoﬁ: bOBE bSE&F bi &udh TAdSR 0Ok AHEHHOE tA81lancet when

ancets are spaced along the carrying tape
thai1hdtet Reidvaideponti thpsiosgeseadh that at | east a portion

of the body of each lancets leads the tip of the

| ancet when the |l ancet is advanced onto the storage
reel, 26Th]y§§%ﬁg BPlavc of ameets wokreth asubs2htiahreomotithe
subStantial portion of the |l ancets are substantially
lanicaare substantidlly pemasl y of | ancets of claim26 wherein,
along a majority of the length of the |lancet bodies,

in cross section the width is at least 3 tinmes the

t hi glynes sphe28pplY o 1md@p by clefm 2a etein,cllong ainggopiyy of the length
whereln, along a najority of the I?n%HLOf h%ﬁ‘lﬂ%{égset

olf dati lescet bbdies, amess seghan Piearidh is 26 ca e“‘EEFp%Fy ot

| ancets of claim 27 wherein the |ancets are forned by
renovi ng portions of a planar tape 30. The supply of

| ancgt s ofheCduphiyn o anobidrof chairh 23 velwereipi Aong ape) Y phibg length
an activating section between the supply and storage
ofélad kancat fhedigs+the prsiy28dt%n i ncl udi ng at | east one
bend in the carrying tape. 31. The supply of Iancets
of claim 30 wherein a | ancet adjacent the bend in tfbeb
act i ymt i Mphsapplyoof ladcetshd Clﬁamr%;i wiereiashe jagcgtyang forme

activating position, the activating
removing portions of a planar tape

y

30.  The supply of lancets of claim 25 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.

31.  The supply of lancets of claim 30 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.

39, A multi-use device for sampling a bodily fluid comprising:

a housing defining a lancing opening and containing a carrying tape configured
to sequentially carry a plurality of lancets from a supply reel containing lancets
uncontaminated with the bodily fluid to an activating section of the carrying tape
adjacent the lancing opening;

wherein the lancets each include a distal portion with a sharp tip
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W0 p@sne7sh® obtain a bodily fluid sanple.

posi tion having the sharp tip extending away from an
adj acent surface of the carrying tape for |ancing

32. APCT/US2005/015550
mul ti-use device for sanpling a bodily fluid

conprising: a housing defining a |ancing opening and
containing a carrying tape configured to sequentially
carry a plurality of Iancetg froma supply ree

contai ning | ancets uncont adt nated with the bodi | y

fluid to an activating section of the carrying tape

adj acent the |ancjng opening; ein.t . X Gh

" nchbasima sEanaaREPLa W irel ararp e REE S ERE o
S%ﬁ_%hqhgin a substantial portion of the |ength of each
TEEe"Y s non-circular in cross section; and wherein

t he whesiieths latcetseos posivored oprihe paTERE FAPR gy hiveHcPrpgimal
have a proxi pal portion ther i i ion.
DpGon Grrontchd DTGBy e T BB g pting section

section. 33. The nulti-use sanpling device of claim32

wherein the |lancets are slideably posi tf’lon.ed 0{1 th
t ap&3nenithe mEt-usFlsampking devar@é)@ﬁw F2nwheiein; thelaggets are

clai m 33 _wherein the ta nber includes a slot and
41ﬁ@bﬂ§épf§g{(§16§|0flglée %p? Hle%l%te ie slot. 35. The nulti-use

sanpling device of claim33 further conprising a

retai ning cover over at |east aortj.on of . the

| ancidt s, Tteanultinuse\samnling de Ve %&?ﬂl WB?FS’&‘EC {pe gagmber
Jbet ween .t he .retalning: infndsi&. surface of the tape
lﬁngE%ra. Sl%‘éndfﬁ%ﬁrrrl%tglgl-l%%ﬁ@gnpl i ng device of claim 33

further conprising an actuator for slidingly advancing
and retracting the | an

! et .al.ong. the f i 2k el ng
Fissife w The BRI RRinE JYICT g L pthghborlpifi &
LGS ' boB the MR, Whefetn, lvieaetsvaneds the
ﬁ%‘gﬁ% g\?\%\fm%%ﬂ %‘tﬁ%ﬁg %Bgﬁbgg. '%he r?ul ti-use device of
GhéitdRIRR behererithe tdt@ningreoysrigd rapeace el the e MEMREL st
one test nedia associated with each of the |ancets for
detecting at | east one

36.  The multi-use sampling device of claim 33 further comprising an
actuator for slidingly advancing and retracting the lancet along the tape for piercing

tissue with the sharp tip of the lancet.

37.  The multi-use device of claim 32 wherein the lancets are integral with

the tape.

38.  The multi-use device of claim 37 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.

39.  The multi-use device of claim 31 wherein a substantial portion of the

length of each lancet is high aspect ratio in cross section.

40. A method for obtaining a bodily fluid sample comprising:
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property of the bodily fluid obtained by the |ancet.

39. The multi-use device of claim31 wherein a
w@astensvé al portion of the | ength of each | ane@€r/Us®05/015550

hi gh aspect ratio in cross section. 40. A nethod for

obtaining a bodily fluid sanple conprising:5 015550 25

providing a reel-to-reel tape carrying a plurality of

| ancets that are non-circular in cross section along a

maj or portion of their Iené?hs; advancing the tape to

position a first | ancet adjacent a bend in the tape
wWth a sharp ti

S ip of the first |ancet I h
{ apBrovisies Eroay i rebiiee areHnE RS BN ST a R Gpeutar
.l ancet.:.. : ' hé&iPlenaghéanci ng the tape to
1%??%898%%%(2{%%%%ﬁ{a%dgrbgﬁrﬁ%ﬁfi rsatn gl ancet closer to th.eh
t apadvahting Tetape tdpsiticn afiest lang® afiseenia@rbengd ipihedsrygyitn a

after the piercing, itigning.a second | ancet
S%%P&E@ﬁfhet%é”ﬂ%%gﬁ'?ggﬁr@qglﬁéa%’th the sharp tip of
the 865 BRGB G JT @ fikelahapeandand pi er ci ng
tisgﬁeg&gggﬁéut@%ﬁitﬁgr%ﬁ?ig of the second | anc tﬁl .4%. R
The aftet the gicoding,| advancing the tanedp bESEHG SRFRIR B‘E & &5t iapeg
bodily fluid produced fromthe piercing with a test
clasgh 9 R%¥PPed by the tape. 43. The nethod of claim 42
wherein the bodily fluid translates along a capillary
groove in the |ancet to contact the.test nedia. 44.

The 4tet hothegnethodplglaio $BEHCHCORRIY Micet s are carri ed

on the Lape. wi ' ' REja0AtE: BoRlYin ftieoape with
t he agﬁe}: ém&pllegcr:] ngpp(%sgg%l ﬁ%@%@%%aﬁté e.:t 4“53. A net hod f oe?ﬁp
RO bRInptip Of thelochindiatdeubphesdfpimethe tappr 4sh ng:

positioning a first |ancet rried t ape adj acent

a berercing tigsuseyish the ﬁhéﬁ’&lib%‘fﬁf’ 8598 ?%'ﬁgt t ape;

relatively translating the service |oop portion of the

tape to lance tissue with the first |ancet. ) .
42. The method of claim 40 further comprising contacting a bodily fluid

produced from the piercing with a test media carried by the tape.

43.  The method of claim 42 wherein the bodily fluid translates along a

capillary groove in the lancet to contact the test media.

44.  The method of claim 40 wherein the lancets are carried on the tape with

their sharp tips pointing away from the direction of tape advancement.

45. 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.

46.  The method of claim 45 wherein the relatively translating includes

pivoting a pivoting member.
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46. The nethod of claim45 wherein the relatively
translating includes pivoting a pivoting

wOoreeobee75u52005/ 015550 26 47. The net hod of cl aP@T/WS52005/015550
further conprising: after the relatively translating,
advancing the tape to positioning a second | ancet
adj acent the bend in the service | oop; and | ancing
tissue with the second |lancet. 48. A nethod for
obtaining a bodily fluid sahpl e conpri sing: providing
a tape carrying a plurality of lancets that are

non-circular in cross section along.a.mjor portion of
t he#7- | edge methodpf %rfg‘“g?fs%o&épf&m 1 a first lancet

by r ' N n&fs Wieaepd spioningarseodnd lancet
theaﬁégééﬁﬁ%¥é$ﬁgﬁﬁgﬁﬁgggg? cI%in13% ?fﬁzher

agfacat il tepd imfiesservicrloppiggndi t h the first |ancet,
advancing.the t %?; and thert1 | ancing tissue with a
secéﬁ@lﬂgéﬁé%‘iwﬁs e8P r ansl ati ng the servi ce

| oop portion of the tape. 50. A device for |ancing

tissue conprising: a supply of sterile | ancet.s carried

by a8t apeA alethog far obipiaingn Prdilyriid synple CPRREF g e

bend; erein the lLanc ; _ccular i

non Rep Y giedrons Gee BLEPRBAEElafoqpal Mol choularn oross
sE??&n aﬁ&?%ahﬁ gbriivasofshdisleaghs;adndy di f ferent degrees

of flexibility in different directi onﬁ?rel ati\yige

t heilandimgitsshe Widhey fiishlapcat By celptivRly SRRBRUTE SBBendIO%p portion

ﬁéeﬁd generally linearly fromthe tape for |ancing
i"S$W¥B® wherein a I ancet not adj acent the bend is

flexed into a non-linear orientation for conpact

storage. 51. The device

( f. ¢l ai m 5Q further conprising
a suphl y ‘Bie methpd gliatm églfl]u%téea compnsmﬁ.
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.

50. A device for lancing tissue comprising:
a supply of sterile lancets carried by a tape along a tape path defining at least

one bend;

wherein the lancets have a length and a non-circular cross section along their
lengths such that each lancet has substantially different degrees of flexibility in
different directions relative to their length;

wherein a lancet adjacent the bend extends generally linearly from the tape for
lancing tissue;

wherein a lancet not adjacent the bend is flexed into a non-linear orientation for

compact storage.

51.  The device of claim 50 further comprising a supply of test media carried

by the tape.
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by the tape.52. The device of claimb51 further

conprising a | ayer of covering over the test nedi a.
wo05/Toms9elevi ce of claim52 wherein the | ayer PET/US2005/015550

covering is a tape that is adapted to be pierced by

the lancet prior to lancing. 54. The device of claim

50 wherein the |lancet flexed into a non-Ilinear

orientation is wapped around7a supply reel. 55. The

device of claim54 wherein the |ancets are

substantially planar along a major portion of their

| engt$R. S6Theldhsvickeofiotamof]1 fuktaéemaontprishiey zeIaIIS?elt dfecoféring over the

| east gne bend is a portion of a service [oop of the

t%53ed¢diat is separately translatable relative to the

remai nder of the tape. 57. A nethod conpri sing:

providing a nmulti-use | ancing device having a supply

of | aftet sTimdeviceagfe]aitr i2ngherginahd layst ofl @wveghg fsraxapethat is

flexed orientation to a generaJly linear orientation;

I%fﬁ‘@'ieﬂéo [3? Biered v the fa}‘?éetfﬂnroﬁoa{aﬁ 88 in the generally

linear orientation; and bringing a second | ancet from

a flexed orientation to generally linear orientation

f or a54ubsEopidavicd cfretdimh0 Bhereifitbe laptdtditxed imtd anondinear
rein the | ancets i.n th}g¥ | exed orientation are

whe f ¢
WEBEEEn AR Epked apfeyupRi¥reelsg - A met hod for

determining a property of a bodily fluid sanple
conprising: providing a |ancet having a first side

def i fthg alhodryicaadiclrm 34 whareindhaelneetp atel sabstangiadly\pdanar along
rel £ erial contacts the first side of
pfgmﬁ%ﬁ8e¥méﬁ@“%é$§§§-at | east a portion of the
capil l ary groove; andconveying a bodily fluid by
capillary action under the flap to a test nedia for

det er?fi ni nfhedeviceafclame Opykgseinte #rleask enpbend iy apoiia, of a
?%gvi? As gg?i’ ?%qa ntél?l!ai?:séﬂagﬁglﬂfaﬁﬁlaﬁbfe%lafd% ?(; the 'rg‘ﬁaiﬁzler of the
tape.

57. A method comprising:

providing a multi-use lancing device having a supply of lancets on a tape;
bringing a first lancet from a flexed orientation to a generally linear orientation;
lancing tissue with the first lancet in the generally linear orientation; and
bringing a second lancet from a flexed orientation to generally linear orientation

for a subsequent lancing.

58. The method of claim 57 wherein the lancets in the flexed orientation are

wrapped around a supply reel.

59. A method for determining a property of a bodily fluid sample
comprising:

providing a lancet having a first side defining a longitudinally extending
capillary groove wherein a flap of material contacts the first side of the lancet and

covers at least a portion of the capillary groove; and
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61. The nethod of claim59 wherein at |east the
portion of the flap of material contacting the |ancet

WO g008tefisephi | i c to assist the capillar
_ y transfBCT/USDNS/015550
The method of claim59 wherein the flap of material is

created by puncturing a covering with the |ance

The method of claim62 wherein ?he | ancet is ong o?sé
mul tiplicity carried by a %?pe 64. A nethod
conprising: providing a hafidhel d device conprising a
supply of interconnected |ancets, a supply of test

gﬁgécgwg%gg atalt)fgd}lﬁ ;dali)))gceagﬂ P o<5hont n gfhggq @% Ia"i‘ést hRas!for
m%%%#%@?%kEﬁmﬁHgékﬁﬁgWQEWEmmdﬂyfamd in response to a

pressin at | east one button to continue
the cycle; wherein the autormt ed cycle includes: a)

ggS'g@'t Io\r)lggg atllt%lsc?fe P%Htpﬁ{sy siglE of ﬁféQ%c%t {sdeflerally

ivating the lancet to

in the bodily f|UId sanple c) positioning a test
ms%?a fromthe supply of test nedia to recei vg t he
bodlly fluid sanple; d) contacting the bodily fluid

12 L e S GRLr BAH 2 whdrph i 8068 pbABLdIend e of

rredlé east one
property of the
nRRdid Moﬁth&h@ thangkce 1b ﬁ;zdidphlhc tdhassist the cap111|21ry trg/nsfer
I nterrogating. T/ US2005/ 015550 29 65. The nethod of
cl ai m 64 wherein continuing the cycle includes b)

actigsat i tnt}&hi@ﬂﬁﬁ im 5P whdief thefAp&f efateladisoréated by

wher I n t'he 'supp ancets are carried on a

tape in
pug€rih® ak@ﬁémfgownmhelﬁm‘et The met hod of claim 66 P
wher ei n the supply of test nedia are al so

63.  The method of claim 62 wherein the lancet is one of a multiplicity

carried by a tape.

64. A method comprising:

providing a handheld device comprising a supply of interconnected lancets, a
supply of test media, and at least one button;

pressing the at least one button to initiate an automated bodily fluid acquisition
and testing cycle; and

in response to a prompt, pressing the at least one button to continue the cycle;

wherein the automated cycle includes:

a) positioning a lancet from the supply of lancets into an activating position;

b) activating the lancet to obtain the bodily fluid sample;

¢) positioning a test media from the supply of test media to receive the bodily
fluid sample;

d) contacting the bodily fluid sample to the test media;

e) interrogating the test media; and

f) displaying at least one property of the bodily fluid sample based on the

interrogating.
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wo 2006807586 ed in b) to storage.

carried on the tape. 68. The nethod of claim 64
wherein the cycle further conprises: g) noving the

69. The net hod PET/UEANFN15550
64 wherein the automated cycle further conprises: h)

- AOVINg the test nmedia used in g) to storage. 70. The

device of clains 1, 18, 25, 32 or 50 further

conprising a renovabl e cov%é over unused ones of the
| ancets. 71. The device of “clainms 1, 18, 25, 32 or 50
further conprising a renovabl e cover over unused ones

-of the | wh I, h oS d
For ot Anemsiodt RS CONERGS0 Spf M elsinlebt

evi. f gins 1, 18, 25, 32 or 50 further
aggﬁgﬁgg%#g&g'renovable cover over unused ones of the

| ancets and a take up reel for peeling the renovable

f he, | . ' | n
Cl s 1 hegnethad oy OL R bRERThpL & s S i 2

t@§ﬁ9¥§§h§ﬂ§9ﬁﬁﬁmgver unused ones of the |lancets, a
ake up reel for peeling the renovable cover fromthe

| ancets prior to use, and a reapplication reel for
repl acing.the coyer ove il BBG bt testTingdid @vd £16o
of ai rrgrhf,mﬁtg(,’d%fs‘fl%ggﬁg% \Aﬁergﬁspzyt he | ancets are
&We ea hardened stainless steel. 75. The device
of claims 1, 18, 25, 32 or 50 wherein the | ancets are

conposed of a shape nmenory alloy. 76. A nmulti-use

| anced'S, B fEnbabe BRIRS: MheiPafidcliluhet oamists' NG
a carryin etape aving a length and defining a supply
SeCté)Qﬁoviﬂg Heangeuseedh bpiv, stamage.an acti vating section
bet ween the supply and storage sections, wherein there
Is at |least one bend in the activating section of the

carryd ng : Rf ¥lafthicl YwiRkeih @tcRit@nated cydel fiathengomprises:
t he %@éngt’gﬁ]eg%etthﬁg tage, each of the |ancets having a

pr oxhywabvipgtid test, malialiseddn ghtr ¥88E- and a | ancet
| ength, wherein a substantial portion of the |ancet
l ength is non-circular in cross section, and wherein

70. The device of claims 1, 18, 25, 32 or 50 further comprising a

removable cover over unused ones of the lancets.

71. The device of claims 1, 18, 25, 32 or 50 further comprising a
removable cover over unused ones of the lancets wherein the removable cover is in

the form of a substantially continuous strip.

72.  The device of claims 1, 18, 25, 32 or 50 further comprising a
removable cover over unused ones of the lancets and a take up reel for peeling the

removable cover from the lancets prior to use.

73. The device of claims 1, 18, 25, 32 or 50 further comprising a
removable cover over unused ones of the lancets, a take up reel for peeling the
removable cover from the lancets prior to use, and a reapplication reel for replacing

the cover over used lancets.
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the distal portion includes a sharp tip that is
uncontam nated with the bodily fluid when in the
waeppliyg7ssecti on of the carrying tape; and a r ePOER1005/015550

cover over the lancets that are in the supply section

of the carrying tape; wherein the |ancets are oriented

on the carrying tape such that their proximal portions
precede their sharp tips as the lancets are carried
fromthe supply section to?he activat i ng section by
advancenent of the tape 77. The devi ce of claim76

wherein a | ancet acen t
secl4-on &pe fl?]‘écec%lfr ﬁ%m%e ?’g 0 g)ri#e{fc t|h\% gﬁcﬁé o0
(8'8% %:h%f]a Séd@ﬁédfﬁﬁhfésm@elca”y' ng tape, the activating

aV| ng the sharp tip extending away from an
adj acent surface of the carrying tape for |ancing

fjle\s/fg: g? g%g%h;n eécq Olgl h %% g:%log 58 m}e‘?n th%Qanc-Ebseare

"ancets are conposed of

dp e%&h@ﬁvsall% eel or shape nenory alloy. 79.
Eg%g\?l?ge %é claim 789\/\,here| n the lancets are
conposed of a nickel titaniumalloy. 80. The device of

claim 76 the,su Ble?g: i b @Bmptisi
vvraﬂﬁed aArBWHH g‘d‘nlg'ﬁ% yé¥1§@e{09 % eég(gc}{oryggle sectp [ olgg

LRGSR, txlbdﬂgavﬁrﬁgozﬁlehgthvuhameﬁdlngracsupplyae@mr agerassel .
81 The deV| ce of claim80 er ei

nd
secitony anbjart zgtivyating secheR PEBRCRHINCSUE g 8tora§8 6{3&%&%‘3 wherein
carr ka8
RN e R A P
and ¢ figragitypsfighcetsairieddong the lenstlh obthetape) gqc];hof Ghe ancets

wher ei n t he proxi nal rtlons he e
Hamingop proxighal momﬁ)@’ %9&5% ?i“élf ]t§ cet ﬁg&d@eﬁﬁgf

er SITRY Qﬂoﬁ CHRVRS inl Gos ctlon and wherein
Sélh%?irl?éazg Wﬁ yoe}é%nltaﬁér:elﬁgus slt§r| p and tlhe glevse Flé}r/]ﬁuld

16O aEdl ?@ﬁm@ ihelkdesishagpetip thetis p]@@q)ntﬁgmta vy1

cover fromthe carrz % ta%& 864 The device of claim
whenindhe FrpplnEecien Bl LS AT Ene S epl aced over

a removable cover over the lancets that are in the supply section of the
carrying tape;

wherein the lancets are oriented on the carrying tape such that their proximal
portions precede their sharp tips as the lancets are carried from the supply section

to the activating section by advancement of the tape.

77.  The device of claim 76 wherein a lancet adjacent the bend in the
activating section of the carrying tape is in an activating position relative to the
carrying tape, the activating position having the sharp tip extending away from an

adjacent surface of the carrying tape for lancing tissue to obtain the bodily fluid

sample.

78.  The device of claim 76 wherein the lancets are composed of a

hardened stainless steel or shape memory alloy.
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the lancets in the storage section of the tape. 85. A
mul ti-use | anci ng device conprising: a housing having
w@200anem6 openi ng and contai ning a supply reel PENUSA05/015550
storage reel; an elongated flexible carrying tape
configured for reel-to-reel transfer fromthe supply
reel to the storage reel; a plurality of |ancets
sequentially positioned aI%pg the carrying tape and
each having a | ancet |ength and a distal portion
defining a sharp tip; a sterile renovabl e cover over
the lancets in the su reel., - bl
rentfi nglhggevd Pl?‘?lopﬂ \h%ewaﬂ'ﬁ%%?getggfe ?CE glplldgen{(gteismar e
ad fromthe supply reel to the storage
SRRACEES) 010550 52 86" The devi ce of of ai m85 wherei n
a substantial portion of the lancet length is
hi gh- aspect ratio.i.n c [elnM T tapeisOf
cl ot 35 0 erGre it IR eIy s Hion S e iRtage
whAL A8 8RAnaLALPHIO SE0! sheele sirago sbrpeombpRyYia iy io 83
& device of claim85 further conprising a cover
waqped azundra staege feek pl aci ng a cover over the lancets
bei ng advanced onto the storage reel. 89. The device
of claim 88 wherein the cover renoved fromthe | ancets

by ®he t gig-dupice 6Ltlains 8p derih tedend frethe sAEEOS 1IRF 18 Ae
cover application reel. 90. The deyice [
pbuionieda seongsy loep Afths cHTHNE(FRSy a‘b‘?“’ﬁ%r&“ tﬁ% 8‘?0’@%% geﬁcﬁ’uls‘éd
on .the t t ] dFehd &bly "R the ssapeiredled with
tanglpta ralﬁgv% A |§§/n of Iaﬁ?gts. 91. The device of
claim 85 wherein the |ancets include a capillary

groove for conveying.a bodily fluid . Rioh© ofthe lancets
assd at Qlet@é’%cer?éﬁﬂ%\‘?’ 782"%615%{2 Hg’pé r?/mo% # gnlé)et sin
reel -t qg-r. f QN &ONPri sing: a supply reel, a
are Bits rééi \&@g*heac%z?a%caée?yi ng tape configured for
reel -to-ree
83.  The device of claim 76 wherein the removable cover is a substantially
continuous strip and the device further comprises a take up reel for peeling the

removable cover from the carrying tape.

84.  The device of claim 83 wherein the removable cover is replaced over

the lancets in the storage section of the tape.

85. 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.
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transfer fromthe supply reel to the storage reel; a

first lancet wapped around the supply reel and fl exed
WO ni0s/167500N- | i near orientation; a second | ancepCDOSI00&015550

carrying tape between the supply and storage reels and

in a generally linear orientation; and a renovable

cover over at l|least the first |lancet and not over the

second | ancet. 93. The sup%{zy of | ancets of claim 92

wherein there are a pluralify of first |ancets w apped

around the supply reel and flexed into a non-I|inear

ori.entation. T/ US2005/ 015550 33 94. The supply of

| ancets of claim93 wherein the |ancets are

conggr UC‘I%Q d%cé oiﬂ@iﬁfiﬁ! B hsicai Absansitlgmirtion ofsthapancet

menory al | oy. . The supply of lancets of claim92
1eydga—rﬁll1ngkt—h@ectauwab¢resmv@¢n isin the formof a

substantially continuous strip. 96. The supply of

| ancets of claim95 wherein the substantially

CONtgrNUO U eSiekhicB of @R 85 iwliteip dietlawmtsara pprdosded ad

the supply reel and a second portion w apped around
hatdened staindgss steel or aoshapermemetp@ldy- of | ancets of claim

92 wherein a substantial portion of the second | ancet

is substantially planar. 98. The supply of |ancets of

cl aigy 92 wheaevibe bihdaibi 8$furehadcmmvrmmg 2 masplmaéon reel

integral with the carrying u
foeplaciagaoveamsr ith?gla%%‘*dm P{!ﬁe K ‘?ﬁ%‘." e:r%gl'
housi ng defining a lancing opening and contalning a

carrying tape configured to sequentially carry
pl urgy.i t yTief ddvaceoeftcsaifr &8mwbersiniy goviee éqm@\@ﬁtfgqrﬁ Fly;glancets

| ancet s uncont am nat ed mn h th odi n
Racthe jakter Ryreskie DRSS B erihie Bt Yﬁ‘ Ct"g%fe ﬂgﬁ};%édéﬁf‘at he
| anci ng openi ng; and a renovabl e cover over the

| ancets on the supply reel; wherein_ the Iaqcetf d

i nclogle aThé dévite plorlaimo¥s Suirther cpramising 3 plgrality o test Ircdia

carried on the tape, at least one test media associated with each of the plurality of

lancets.

91.  The device of claim 85 wherein the lancets include a capillary groove

for conveying a bodily fluid sample to an associated test media.

92. A supply of lancets in reel-to-reel fashion comprising:
a supply reel, a storage reel and a carrying tape configured for reel-to-reel

transfer from the supply reel to the storage reel;

a first lancet wrapped around the supply reel and flexed into a non-linear

orientation;

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.

93.  The supply of lancets of claim 92 wherein there are a plurality of first

Jancets wrapped around the supply reel and flexed into a non-linear orientation.
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wherein a substantial portion of the length of each
| ancet is non-circular in cross section; and wherein

wo b@sherseet s are positioned on the carrying taper/us2005/015550

have a proxi mal portion thereof |ead the distal
portion fromthe supply reel into the activating
section. 100. The nulti-use sanpling device of claim99
wherein the I ancets are slideably positioned on the
tape nmenber. 101. The mul ti*?use device of claim 99
wherein the lLancets are integral with the tape. 102.
The multi-use device of claim99 wherein the carrying
tape includes at | east one test nedia associated with

each,of L86 DB Reheddin tiRASHcet e constructed
pro%értyHgﬁsbﬁgggﬁgy%ggfﬁgid obtafné% by the | ancet.

ofQRardbhed staintdss ssel atetipeenehoryl diosh 102 wher ei n t he
renovabl e cover is over test nedia in the supply reel
to protect the test nedia fromnoi sture contam nation

prigys to "H%esu %ﬁgof_lﬁcgt%to?@ﬁiIﬁQQ_vﬂMéihmﬂlm@na)vbldel icbyer is in
flui sarrpeg rising: providing a reel-to-reel tape
th@fdrii ofqh subpthutialy doptingous gttt s t hat are nonci rcul ar
in cross section along a major portion of their

| engt hs; renoving a sterile cover froma first |ancet;

advaggi noTi&iphRRSE 1nReRQFicldimrdStwieeréinrtse subaraotially
adj acent a bend’in the tape with 3t hardo of

- X . : d }ti g{ nél tsrégond
dantintodsatriphasspliseportipn Hranned RERERA the JPPHNTY IS
wi t.h the sharp ti irst lancet; and after the
lﬁﬁrEP‘&Wﬁﬁpegmgitﬁ%géﬁggﬁggje to bring the sharp tip of
the first lancet closer to the tape. 105. The net hod
of claim 104 further co i.sing; after th - ar cLng, of th
posi 97.oni hhe suppbeehlang é’tlal%%‘@gwmt %%Ub%tgﬁgﬁip(r‘?ht&ﬂl Lot the
tape,wth. ..h..0f the second | ancet spaced
TaRar . . P .
T’Ei’:gﬂﬁl %ggtlégésﬁﬁg%kgr%ﬂ ng tissue with the sharp tip
of the second | ancet.
98.  The supply of lancets of claim 92 wherein the first and second lancets

are integral with the carrying tape.

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

a housing defining a lancing opening and containing a carrying tape
configured to sequentially carry a plurality of lancets from a supply reel containing
Jancets uncontaminated with the bodily fluid to an activating section of the carrying
tape adjacent the lancing opening; and

a removable cover over the lancets on the supply reel;

wherein the lancets each include a distal portion with a sharp tip

wherein a substantial portion of the length of each lancet is non-circular in
cross section; and

wherein the lancets are positioned on the carrying tape to have a proximal
portion thereof lead the distal portion from the supply reel into the activating

section.



106. The nethod of claim 104 further conprising
contacting a bodily fluid produced fromthe piercing
wowak/1erspest nmedi a carried by the tape. 2005/ 01BGBE0SBH5/015550
107. The nethod of claim 106 wherein the bodily fluid
translates along a capillary groove in the |ancet to
contact the test nedia. 108. The nethod of claim 104
wherein the lancets are carried on the tape with their
sharp tips pointing away fPom the direction of t ape
advancement. 109. A nethod for obtaining a bodily

100t Thnauitoay ey e 2 atinp g3 T A e 8™
f oty o | d i ice | ti
sléc?eraﬁ,}ré)%%ﬂﬁ%d aﬁf&%@@ meémPeNd in a service | oop portion

ape; relatively translating the service | oop
portion of the tape to lance tissue with the first
| ancet. 110. The t hod of .cl ad [ i
ol 401 veltpermanaIagrig: PHUFGLos VP aL {HEGHEet i fregral wit
s hEaper- 111. The nethod of claim 109 further
%o rising. after the relatively translating,
advancing the tape to positioning a second | ancet

adj acent the hend in the [ I : bdidcludes
(1 so08. wi e TenG-SeBrt PLAEEY S FsReRins Ry E)

& AL & oL 30 £QGTRAS Wg:cach TP Iancots fatt datédtinglableegtone
carrie y a tape along a tape path defining at |east
eogertysafdhe bidhyellvid abtaineddy the 14050t one of the supply
of lancets is under a sterile cover; wherein the

| ancets have a Iength and a non-circular cross section
al ongy3t hethe nanBidesdesice of thirh 162cthereim therremgyable cover 1s

substantially different degrees of flexihillty. ]
alief fast madiadn thecpplygesdp Qf‘?q?f:é eote§tﬁ]8?(ﬁa Frglﬁng é%étdvrﬁ erein

a | ancet adj the bend extends generally linearly
G Lo B 6 ke

10

15 104. 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
20  asharp 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.

25 105. The method of claim 104 further comprising:
after the piercing, positioning a second lancet adjacent the bend in the tape
with the sharp tip of the second lancet spaced from the tape; and

piercing tissue with the sharp tip of the second lancet.

30 106. The method of claim 104 further comprising contacting a bodily fluid

produced from the piercing with a test media carried by the tape.
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for lancing tissue;wherein a | ancet not adjacent the
bend is flexed into a non-linear orientation for

W@ wpaetsIet orage. 113. The device of cl ai m 112P¢T/US1005/015550

conprising a supply of test nmedia carried b

114. The device of claim 112 wherein the stgrfrg 2282}
is adapted to be pierced by a lancet prior to I|ancing.
115. The device of clain11é%1mherein the sterile cover
is adapted to be peeled fr the tape to expose a

| ancet for use. 116. The device of claim 112 wherein
the lancets are substantially planar along a ngjor
portion of their length. 117. The device of claim 112

uherghn e Alnb@ ARl OPORdeinhabbalY fla tafslatcs along 2
service |'oop of the tape that is separately

chpiias] @betd @ thelantétte comadtitee tegimaedider of the tape.
118. A nethod conprising: providing a nulti-use

| anci ng devi ce having a supply of |lancets on a tape,

whergjen afyd Badbd 8f tlafn 064 Whelefiptht 1aieetsafe tasedapieyape
o_f ['ancet s IS under a sterile cover; bringing a first
wigntheir shaprtips poirgiugdwoy ifeom Heidbiection af (§eh %‘i"&ﬂ?"g}nﬂt‘n ear
orientation; lancing tissue with the first lancet in
the generally linear orientation; and bringing a

secofh. | aRGRIthEd AIFoBtallisx e Yodily Auidatmple compysme: al | y
l'inear orientation for a subsequent |ancing. 119. The
et hiothostscd sTe SOBNFEh 8PS HE SHEEL 8Y P HTPhe 11 exed

ort e&;m %n?r?g %re%rWIQrQQFde A AUNHeA 15 URRcd 188D portion of the
tape;
relatively translating the service loop portion of the tape to lance tissue with

the first lancet.

110. The method of claim 109 wherein the relatively translating includes

pivoting a pivoting member.

111. The method of claim 109 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.

112. A device for lancing tissue comprising:

a supply of sterile lancets carried by a tape along a tape path defining at least
one bend, wherein at least a tip of one of the supply of lancets is under a sterile
cover,

wherein the lancets have a length and a non-circular cross section along their
lengths such that each lancet has substantially different degrees of flexibility in
different directions relative to their length;

wherein a lancet adjacent the bend extends generally linearly from the tape

for lancing tissue;



10

15

20

25

30

WO 2005/107596

36

wherein a lancet not adjacent the bend is flexed into a non-linear orientation

for compact storage.

113. The device of claim 112 further comprising a supply of test media
carried by the tape.

114. The device of claim 112 wherein the sterile cover is adapted to be

pierced by a lancet prior to lancing.

115. The device of claim 112 wherein the sterile cover is adapted to be

peeled from the tape to expose a lancet for use.

116. The device of claim 112 wherein the lancets are substantially planar

along a major portion of their length.

117. The device of claim 112 wherein the at least one bend is a portion of
a service loop of the tape that is separately translatable relative to the remainder of

the tape.

118. A method comprising:

providing a multi-use lancing device having a supply of lancets on a tape,
wherein at least a tip of at least one of the supply of lancets is under a sterile cover;

bringing a first lancet from a flexed orientation to a generally linear
orientation;

lancing tissue with the first lancet in the generally linear orientation; and

bringing a second lancet from a flexed orientation to generally linear

orientation for a subsequent lancing.

119. The method of claim 118 wherein the lancets in the flexed orientation

are wrapped around a supply reel.

PCT/US2005/015550



