WD 2004/ 045375 PCT/ US2003/ 036513 CAP FOR A DERVAL
TI SSUE LANCI NG DEVI CE BACKGROUND OF THE | NVENTI ON

w(Q 2®3d0}5315 Field of the Invention [0002] The pre&FES1003/036513
invention relates, in general, to dermal tissue
| anci ng devices and, in particular, to caps for
dermal tissue |ancing devices and associ ated net hods.
[0003] 2. Description of the Related Art [0004]

Lancets in conventional useﬁgﬁperall have a r%ﬂ%d
body and a GABRFOR ANRERMAL St@éhA§gj@HEIE@V
fired so as to briefly protrude fromone end of the

| ancet. In a conventional |ancing device, a lancet is
mounted within a | ongitudinal housing and is novable

al ong a | ongi t ugiyiak GRGENDPORUINE INVENEIGRUS O,

Typically the Iancet I's spring |oaded and driven
al ong the longitudinal axis on rel ease of the spring

[0004 buRieldpfehd nvention "| ance” or cut) dermal tissue. A
[OOG%]? ?Tgl St |S e SSC‘%y mtézgﬁ 20&@ %la?épfneéﬁﬂk id ﬁiﬁﬁa@ ﬁ§5u8 lﬂlﬁ:‘iﬂg &ices and,

fi Ng§Yartic@lar Otolt@ps RF arne] tlbshe larhﬁig/devid&ahndtwohe’ed methods.
punctured for sanple collection. [0005] The |ancet is

used to pierce dermal tissue, thereby enabling the

[00 %]ofjuﬁeéc t181f1 ofthe gnple, typically blood, from
pn‘nttﬁﬁre—a'm%%cﬁﬂl—emar on of the fluid sarrple for
[0004St | N LAfceBnin anleytienal sscgenamllyhavos agldrtbteiytalnd@dtarée needle that
t hen transferred to a te oIIect| Vi c
t esgandieropled apdifired g s to qeglé(tl’if%ﬁld& ?@%ﬁe%t(tﬁf)%wet Ina
of &G omRal ﬁh&’mg%@ﬂ@é at1En AR Sns \kfﬁl@ihlaq n%ﬁﬁhnal housing and is

nmetering system may form part of a conbi ned
| anmevatanalonet éwngtrgdmyha?emelaéwe fto s hobsing diTgpicelbetdeilgncet is spring

(pubrishing Gens feriedBs B s Hhar s o1 tifpys to puncture Gic.,

Whi €hndes or BEY) 8bnal tikdug. 1ATI06M Sindble darbtheh & exgssed from the
[ 0006] Bl ood sanpl es are npst comonly takgn from

fi nglmcturp@ denptabtigsue hysaugesingdbhe rIHlHFl}lg ArhaBugrd PR ot Harea of the
I—b\rl)\g%%’r t’qlu £ P%sgaeteg ?uﬁé’ttgl%ﬁ rf’&resaﬂiplecgﬁl'gh#&{ y bl ood vessels.

ensity I I ngertips can
cause significant pain in many patients Sanpl i ng on
alternative sites, such, a%vﬁerlobes

[0008k abdokpplaned 1s sk piseceslenmpl tSSe §1§) etrﬁlgiélg the P productton ofa
aI t ﬁﬁﬂ%‘éﬁ%f‘e $pi &y BRI O BohBRS pRfiSk lahdl BollddavE Ve the fluid sample for

testing for an analyte, such as glucose. The blood is then transferred to a test collection
device (e.g., a test strip). This test collection device may be part of a completely
separate sample collection and metering system or it may form part of a combined
lancet and metering system, such as that disclosed in International Application No.
PCT/GB02/03772 (published as WO 03/015627 on February 27, 2003), which is
hereby fully incorporated by reference.

[0006] Blood samples are most commonly taken from the fingertips, where there is
generally an abundant supply due to the presence of capillary blood vessels. However,
the nerve density in the fingertips can cause significant pain in many patients.
Sampling on alternative sites, such as earlobes, palms, limbs and the abdomen, is

sometime practiced since these alternative sites may be less sensitive. However, these
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are also less likely than a fingertip to provide
wa@afoiogsisent bl ood vol unme. Use of these alterne€T/us2003/036513
sites al so makes bl ood transfer directly to test
devices difficult, particularly when a conbi ned
| ancet and netering device is enployed. [0007] After
puncturing dermal tissue, conventional |ancing devices
are.put .to .one_si.de ;
Bt e B et Tes ey L R e A BRI WA AGR volume.
St QURAS thdst altéraktidiites alse mgedelvdd Gramsfel diretibp tchiastdiedices difficult,
two-step operation. Once a drop of blood is expressed
f r articuéar]yawegngcasmbiaed kapeet @%@Fleﬁﬂélﬁ ¥ice is aPIBYShd t o
a test strip or suitable nmeter. [0008] Conventiona
| anci ng devices are available from for exanple, '
[000]f eScana fidripinctafing Mednpil tiasie, @alviefittonal nciRgldevices are put to one side

Laboratories of Santa Cruz, Calijfornia %gfr%fense of

Al g USeh PIeEFSRithoosHoTA fhe BPngRte Wapndr TS frepgique requires a clean
Val Al dof QleDhR ﬁf@& ' _hah@&it| h&@8oRl ©nce a dro
dessjct:(?r%%ee |iir?I %.egé&igl en‘ti’c%r’\l%ﬂ%g,@'%h& 753%?%8%@&:% a, U S _ P
Pat@tlodis exfie@46 fin67the darifing site, @e usdr traapfgrsithsblopd teafest strip or
No. 6,071,250 to Douglas et al., each of which is

i nCHHARYEREY- ful Iy herein by reference. [0009]

Furthernore, typical |ancing devices often include a

cap that engages the dermal tissue and through which
[0008ie | anc@enveniewal thasingrdevices #rg availblecipmmwior pxample, LifeScan, Inc. of

f,\ﬂ ?@ﬁ%&%ﬁg Qag%%%is, %q?ciafagarotré{(r)ges( ?f%mtaqa%gj %}fox‘rﬁ%} rfgﬁ?ﬂlgense of

ass on ri1ring. | pI Ca

di SABlne@RAC MHfortnReardiaRmh Medieal pf Sest VailleypOaliFotniai Eonventional
the dermal tissue imed atel

Whelaneingéevieds ¢ desgrbechindy -ﬁgf‘%rg%t: N 553%9:#5réit8 torh 118! patent .
cony Sﬁlé,ljgf@lnl{aa&?& ae%ll:I RARESS Palknt RBNG BFL 238 HDARIAMY al., each of

ti ssue, nt of ‘pressure’is typically
appwhiet ibincarpusged fufly horeirt oy tederands. of t he | ancet. This
pressure forces the cap down upon the dermal tissue

in a direction generally perpendicular to the surface

[00@@ the dpfRlmbicSBipfeal BnsitBldevicad @l in€lhdsle tapthat drpaees the
can pass through the aperture and forma bulge, into
whi dérmiahssub amE Srough Wiigh Stedancgharosruges i fimee. f Brerpsg will, therefore,

Nevert hel es typi cal | bl N i.si.hl .
P onaitngpenife ¢Sy SRRt dfroad Shind el 1l on fipe.
ti SPYSeally) a At end Of He@Ep &4l Be phladih dhept Withthd dermal tissue

| ar ge enough for introduction onto a test strip and
subsemediatelyprior to firing.

[0010] When a dermal tissue lancing device with a conventional cap is placed in
contact with dermal tissue, a small amount of pressure is typically applied by a user
prior to launch of the lancet. This pressure forces the cap down upon the dermal tissue
in a direction generally perpendicular to the surface of the dermal tissue. A small
amount of dermal tissue can pass through the aperture and form a bulge, into which the
lancet is launched and a puncture formed. Nevertheless, typically no blood is visible
on removal of the cap and lancing device from the dermal tissue. In order to produce a

blood drop that is large enough for introduction onto a test strip and subsequent
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netering device, the area surroundi ng the puncture
woreet/ops7squeezed by the user. [0011] Cbtai ni POI/ES2003/036513

bl ood sanple in excess of 0.5 | using a |ancing needle

wi t hout subsequent mani pul ati on of the skin adjacent

to the lanced cut can be problematic. To obtain

| ar ger -amounts of bl ood, pressure (such as a punping

or mlKking action). i - aRpLL &R SkleMust b d

i iR a0 o FerhE geliRthy reARBO G Bincitust be squeesed

addjytthongdr. bl ood out through the cut. Sone devices

conbi ne lancing and transfer to a test cell of the

bl ood produced on |lancing into an integral unit

.t hout osi tigni - i Vi, G8ed]S without
008 ooq SRR RRAEGrALS i BER ET Al uSHED KRS withou

t heyges 8kt hdrgsifiondfehe e agiatemt toothbdariced tetctan bapssblematic. To
devi ces do not expose the test site adequately,{or .

ef fabtdie iregamsiunt fdlecshprevmen (P es § REMBRE oF Julkpgastion) is
used but is. diffi t ' l: L2Hitional blood
Thiu§u%’aaﬁ? %F ﬁ g{ {hg%gﬂsneard 5 alg‘gllétq?lct) a@éegsciﬁlgéht gy?etftogc%i ng1 rona 500
deviut erbexisihie €8 eSonfedevinen combime dareingeand tpmsiiutren fobtowd of the

bef ore pickin a netering device and placi.ng this, .
r ot Do Gk TRwan g 55 FekeBand St B gsing Gtsisyice. One
Sti Jul:]il H?\Iﬁgeeg ai‘tp%%dg@u&gs% Inthas BERF Bt {sDo8iti6AR] drPthe Aermal tissue

dernma ssue ng device Tthat enables a user to

obtaentte sitk tio ble teatep] dhése.dgvicendbholorpssethe ot sifetadouately for
el R A pRah ey AR VR hencut o implemen
shqghgﬂpg~cbnpatible with use on a variety of testing

sites (e.g., fingertips, linbs and abdonen). SUWARY

OF THE | NVENTI ON [ 0014] Enbodi nents of the present

vent i i ncl ud C 0 - W - L
0 8net g Dibrizet fafe BR8P Gudkt S RN lfece e
sanpletf€aa an@pRidaedblsadpifeje pivkinp apt rsatedngsddviegud placing this
mani pul ati on as squeezi ng and/or mlking of a |anced
ar eia. conggipwith ghenepdy éoéﬁ]@g dpn ‘Pﬂéﬁ?rajdi nments of the
present invention are conpatible with use on a
variety of testing sites (e.g., fingertips, |linbs and )
[00akdonen) StilDhéeled énthediet tiiesefors, ist sheappfoes dermall Heswaddnsmg device

hg?tlrlpg‘s eeng ets g%(sjgr tf) %{)ta?r? A h&i%tslarrﬂ lea(efgl.,ua{ ﬁogda %pqe)u\%ftﬁ]c%lt gubsequent
manipulation (e.g., squeezing and/or milking) of a lanced area. In addition, the cap

should be compatible with use on a variety of testing sites (e.g., fingertips, limbs and

abdomen).

SUMMARY OF THE INVENTION

[0014] Embodiments of the present invention include a cap for use with a dermal tissue
lancing device that enables a user to obtain a fluid sample (e.g., a blood sample)
without such subsequent manipulation as squeezing and/or milking of a lanced area.
Caps in accordance with embodiments of the present invention are compatible with use
on a variety of testing sites (e.g., fingertips, limbs and abdomen). Other embodiments

of the present invention include methods for collecting a fluid sample using a dermal
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devi ce that do not require such manipul ati on of
waeoweori3ny and/or milking of a |lanced area sSuPGEUS®NI/ 036513

to a lancing step. [0015] A cap according to an

exenpl ary enbodi nent of the present invention is

adapted for use with a dermal tissue |ancing device

that includes a housi ng and a lancet. The lancet is

gD F}}asg‘)lﬁwlkg ﬁl«ravel? ‘g Exc Sot rQ(ﬁngos%lk H&Hié)ﬁ%%oﬁ%‘? sh&%ﬂdg @Rd/or milking

ousi n
d'&H@Hmﬁﬁaaﬁ@%u@ﬁ@ﬁ@ﬁﬂ@aWMEh@d&@ﬂHl tissue and an
opening (i.e., aperture) for a portion of the |ancet
to pass through The distal end of the cap includes
| east, firs eH0 LRRS bRt 6PGRPAendRYHBbn is
Kmf%%sue 'ﬁ' %ﬁg &5ﬁﬁggng%%gggborﬁlons arg i
I esddapted Ednyusé &fior nadrhal sssob lanbiag dewvice that Ilmzlump a housmg and a lancet.

contacts and i s _urged tomarg% der.mal i ssue,

porthedareed BriBp AN Fesreqtye the heHyRge T ﬁgalhlélflﬂ,l&?s a proximal end for
ti S&#ﬁgﬂg iehARP B&?s‘fr%, talzﬁéiﬁteﬁg %xfb%ﬁaglh Qi deﬁfnﬂlecl@@éjand an opening
for 1%ect i'on a flurd sanple (e.qg.,

sanfk e)lpa‘mmm fden pmrnontorf $wuencat tropads thyough. éliheeiuéa&mndpf the cap

enmbodi nment _of vention includes

pr oFllFRAt IR b R bR TR 5505 Tpese first and
Ui sgusnd ﬁd}ﬁbﬁ%rg ?ééhlﬁi%tl& R formBb1e ¥ dledat, RGbH ﬁ%&:a@ contacts and is urged
housi ng,” a | ancet that is noveabl e W th respect to the

ho utewagisathdnd tissagp theTvatiousplefarguesilicfly ioagage the ggima tissue and
end for ﬁaﬁ % Mﬁth the housing, a distal end for

eng BB L HTROEEPHal tissue and an opening (i.e

aperture) for a portlon of the Ilancet to pass

t hrough. Furthernore, the distal end of the

[00L6kc| udesAancthedifr the Goliectnmiof alud sympledr g éﬁ’?‘i’%ﬁ sample) from dermal
def ol s}
o
co nplaeidmg aViérmal tissud danoiadg devicss e ferngpl tissierlanding deysagghus

of a fingerti [, m, r othe e fro
2 tPgitdod ikt altout e BHoRaT TeLtoaay SHE Tzt Ehie fp Blusing and a
| ea fThr Shp 304 r sRARRE E%ﬁﬁﬂ%d%}%gﬁl@@lﬂﬁtﬁé RBhsing, a distal end
tiss §ubgequent ly, e cap is ur? towards th
der fmlengawltb dsimnaj t1s$@rand@x@pgm@g 1gp-APeHBEcy fqylarf@gtlon of the
for uch that th t | eas t e
por 1%1“%)‘?@ o B 6&?}1 1? e egﬁ)ﬂe Ehg déstfgl Enrag)?t (S 0%8 nﬁlcludes at least first and
t hegRbRURLNRhilY g%ﬁnﬁﬂe @@@foﬁ@ﬁﬁ e egermabtibsge. i n the
dermal tissue by, for exanple, decreasing the size of
the dermal tissue |lancing device opening. The bul ge
I.s, then Lanced i | &H&l%ﬁl‘tﬁ}ed 1
0031 ¢ e pERGED o U ol RS Mz gey et BRh CoRa il fe derma
tissue (e.g., dermal tissue of a fingertip, limb, abdomen or other site from which a fluid

sample is to be collected) such that the at least first and second portions engage the
dermal tissue. Subsequently, the cap is urged towards the dermal tissue (using, for
example, a predetermined force) such that the at least first and second portions deform
resiliently and approach theretogether. Such an approach creates a bulge in the dermal
tissue by, for example, decreasing the size of the dermal tissue lancing device opening.
The bulge is then lanced, using the lancet, to create a puncture in the bulge, from which

a fluid sample is collected.



4 WO 2004/ 045375 PCT/ US2003/ 036513 BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0018] A better understandi ng of the

w0 e@ii#835 and advant ages of the present inventPORNUS203/036513
be obtained by reference to the follow ng detailed
description that sets forth illustrative enbodinents,
in which the principles of the invention are utilized,
and the acconpanying drawings in which |ike nunerals
indicate |like elenments, objects an of whi ch:
[0019] FIG quIEFd)%%‘FB F?]Sé)E/TgW Q%Aac‘%’ékl $or use
with a dermal tissue | anci ng devi ce according to an
exenpl ary enbodi nent of t resent .invention,

(00BHIG 1 B beer GBS R R A VoS PT i eopht invention
A &8@@ Hh& b?ﬁéf%@n@e re%e%ﬂ)%tvﬁﬁgedetmatde%rl 10 What 38 Yorth -

Vi.ew e ca | lustrated 1 n in a
r el dxstthtist atrbpdin®@2Q fin Whish tﬂ@pmmzlldeqo@?thp efmentmn yieawiliagd, and the

g? chggrgpggg% I rllglyvé?ésrzgtw c qﬁé}%eé éca‘?e flke g}ements objects and
par for@k!| yeitn.anay view of the cap body of FIG IAin
a conpressed state as can be encountered during use

[00@9]or exaligl. ¢ A iahaerspecivrview gés cap for apwith gelprmael tigsue lancing

d | t d_net h
R e B ST R S Ll i
[oozo]ew of tire 169K alReymAknd) Gew bAthehep o BIGariessed
during use; [0025] FIG 3 is a perspective,

[0034k ti al | FIGGaA léwavrap@@tweeparflhlév eﬁww&ywpf theap pady Hlustrated in
useﬁ@)r{w% eﬂ%e&l?tra tissue illustrating a bulge 32

for ernal ’ti ssue 33 under pressure applied

[00RY] @ useFIG.2Riis agetdpectivil/iey 00B8]cap-b@ly Muksigated in FIG. 1A in a relaxed
perspective, partially cut away view of the cap of
FI Gtag; [0027] FIG 5A is a perspective view of

[002 ?ﬁt her gxempl @ %&We”ﬁiﬁlal @SR AR of ﬂﬁtcﬁb 'bb% of FIG. 1A in

g according t présent nvention; [0028
5 B a somplresa&d steiteeas @i belpacoatered dying usg Afor [eg@nple, when a user urges a

bod nsqt d Vo 8%(%1’1"1}}/1?}6 a%eltaalncli ¥ne‘€enngacf/\a el c%\%o(%gtlﬁ Such %%ap against
skin);
[0024] FIG. 2D is a perspective view of the cap body of FIG. 1A when compressed
during use;
[0025] FIG. 3 is a perspective, partially-cut-away view of the cap body of FIG. 1A in
use compressing dermal tissue illustrating a bulge 32 formed in the dermal tissue 33

under pressure applied by a user in direction 40;

[0026] FIG. 4 is a perspective, partially cut away view of the cap of FIG. 1;

[0027] FIG. 5A is a perspective view of another exemplary embodiment of a cap and
retaining ring according to the present invention;

[0028] FIG. 5B is an end view of the cap of FIG. 5A;

[0029] FIG. 6A is a perspective partially cut away view of the cap body of FIG. 5A, in

a relaxed state prior to use;
[0030] FIG. 6B is a perspective view of the cap body of FIG. 5A in a relaxed state prior

to use;



a relaxed state prior to use; [0030] FIG 6B is a
perspective view of the cap body of FIG 5Ain a

WO edoaned7state prior to use; 5 WO 2004/ 045375PCT/US2003/036513
PCT/ US2003/ 036513 [0031] FIGs. 6C and 6D are
perspective (and for FIG 6C partially cut away) views
of the cap body of FIG 5A when partially or wholly
conpressed agai nst the dermal tissue of a user during

o 0 ( ' . > '
o0y VPR kb e e PR AR TSR b views o
agahpsip bdty @GR Atvissyertollyar wdeilyicbmpsdssalt dgamst the dermal tissue

direction of pressure (40) applied by a user and a
bul ¢fe ussdwrBIEHaRFiRg t he dernal tissue; [0033] FIG 8

00” Ba FREG,Y BpRREch pattidi ity Ve bithe LHIBRITIG 54
r espiat dongryssed egaing tiof defFin tisse ofaresti dhsirgting the diregion of
o (ssatrPLaten P garr R e ey S T Skt

[00{3 unch %ﬁ% !@%% h %%%ge&ilv@%%%fag% 30t awdOtie O BedaBof FIG. 5A;

035] nd | ow respectively, ) . )
[00B4ic onpr eBlSisdoAndd OBriinsstewspactssly teepidgiab. Y4 énmegdfately prior to
the cap body of FIG. 1 A . [0036]. FI 11A and 11B .
Showrespeaene 9 et sreobeimms i H e R gjon against the
col §RRSPEsus LRPBuSArdf RO Rincy (10MBetaf50t-hevt Edgrabydy of
FIG 5A according to the invention;, [0037] FIG 11 C
[008S] a cr oBl&iss 6A iank APB sheswrespeqtivelye apcasrprrysed andgompregsed cross-

and 11 B.when onpr.es ya.for launch of the
| ante Oltal%&ew&%me)n%p\?aogﬁ%ﬂ:@dl > C 1 being an expl oded

[0086eW Of BICROI1A @Ad eNBishew pdspeytivdlg, hashectssadramdoipressed (or
FIG 11 C [0038] FIGs. 12A and 12B are schemati.c, o
cr osdlapesd) PORMPCHPBHE IS of o FRBRIVAIAIC: ?&ﬁew@mg fo the invention;

vice a [ 2\ f r
[oolgﬁ\/ . 816384 cf&s-ggéﬁotﬁﬁleﬂ%g g&* %#erl%}) e Ftl@A§ SBr 8$38%hd 11B when

enti on 1 ncorporating , .
r esgenjressed yeady GQ3YndEl dBthelBnéed (1zot shown)d waigridm 11C1 being an

illustrating a.sequence .of steps J .
ac c?ii'Pgﬁ"%S Vg ohR, 8&55?8 ﬁﬁ?lﬁqlﬁfﬁ@hﬁlﬁdllaﬂ?ﬁta E??V%t?ﬁ EI%T Hant
[0038)ent i opjGd 994 Qhd tbB&re dhbmbiie, RuGh-sddtfonal Hews bEABiventional

cross-sectional views a |ancing device in accordance .
wi t hancihg dpyies et 2 langivgidevine perostips Fathe MEESEMdNEebop fincorporating

Hl the %’g‘p aF lgIC!'r.lllAlf %et:srpgct:tﬁv% ;

[0039] FIG. 13 is a flow diagram illustrating a sequence of steps in a process according

to one exemplary embodiment of the present invention;

[0040] FIGs. 14A through 14E are schematic cross-sectional views a lancing device in
accordance with the present invention incorporating the cap of FIG. 5A and illustrating
multiple lancet positions;

[0041] FIG. 15 is a perspective cross-sectional view of a lancing device according to an
embodiment of the present invention that includes a cap that is also according to an
embodiment of the present invention;

[0042] FIG. 16A is a simplified perspective view of a cap according to a further
embodiment of the present invention;

[0043] FIGs. 16B and 16C show, respectively, initial and compressed states of the cap
of FIG. 16A.



mul tiple | ancet positions; [0041] FIG 15 is a

perspective cross-sectional view of a |lancing device
W@ewendi3ny to an enbodi ment of the present i NRENUSIN3/036513

that includes a cap that is also according to an

enbodi nent of the present invention; [0042] FIG 16A

is asinplified perspective view of a cap according to

a further enbodi rrent of the present invention; [0043]

[Oo‘g‘ldnp} esgﬁgﬁ’a é?%t]dggl ner{egg%ﬁfc%l\égh}éali{fg%h%é%%@ FIG. 16A can be
20044 R45378 PCT/ U82003/036513 [0044] FIG 16D depicts

a manner in which a@glurallt of the caps of FI G &‘f’
[004dn be Bsckeyandhip flovais|m @P%Sssecti%agﬁa aqepEding iy fie present

in gl Qﬁ%n%%% 'coo Q]{ld legécgl ﬂ@t‘gg ﬁss‘icﬁl bl HGREA 1d surfaces

i nvVent i on t to, conpress

bet ween tmo r|g|d sur faces. DETAILED DESCRIPTION OF
PREFERRED EMBODI MENTS [ 0046] FIGs. 1 A and 1 B

i |1 ust PETAIpED: PESCGRIETARMN D8 RREFEERED SVBORMENTS
respectively, of a cap 2 for use with a dermal tissue
| anci ng device (not shown) according to an exenplar

y
[004361bod| mefiGsof A ahe lﬁméwate penspeptiTeormd hotorniend-pb ek Fespectively,

as 9{] aqap )gjig\f se \gléh %8 G élﬁsdle?@c&lndgﬁev?cgc(%%qs%%%gﬁcc(orc'(ﬂﬁ% to an

of éﬂé&pﬁr?éﬁiﬁbdﬂieﬁﬁbﬂﬁa pRscilOnBYEDn. Dde efnbedﬁlrhermabf/FIGs 1A and
skill in the art can envisage alternative ca
enbidlicap Atisclpdeswifiap fpodef A3ucBas g ﬂe§1b#1f‘ofap&10é§bmd refager 6. Once

gixta lFl %q‘ & écﬁg res&qg SC sur\éaﬁ%%élgr o%é' FI enceal gﬁggfl F]lée a LS can envisage

epped or a gr resi
a dliestative enslerhbsdimpgadn nicdieetabder 6 |1sw@rcsenqod“$edxmﬁple a cap
rel atlvel y resil | ently def

or I VAR TSP GG en G P S TP  Ee B EnED g ving ()

devi; §t§ gmgfdeﬁnilq s8dd é@ﬁ@bsé&éiﬁre[a%%blly' r@ﬁhéﬁtly deformable
deforna mate can be enployed w t hout

r etrahtesal anEiG[ﬁ)W pro@apalizodforengaging sath axﬂ:pr@gbh?,sng lapging device

e 5 RS B SRRy SRR s on Wt it

I NC] Hggsera stem 8. OQther features of cap body 4 and
retainer 6 are described below in conjunction with
FIGs. |A

[0047] Cap body 4 includes an opening 10 (that is defined by inner edge 26 of cap
body 4) and dermal tissue engaging features 14. Retainer 6 includes a stem 8. Other
features of cap body 4 and retainer 6 are described below in conjunction with FIGs. 1A,

1B, 2A through 2D, 3 and 4.

[0048] Cap 2 is configured to facilitate the flow of a bodily fluid sample (e.g., a blood
sample) out of a lancet cut (e.g., a puncture) in dermal tissue without such manipulation
of squeezing and/or milking of the dermal tissue subsequent to lancing. In the
embodiment of FIGs. 1A and 1B, cap body 4 is formed of an elastomeric material.
During use, cap body 4 encircles an area of the dermal tissue that is to be lanced
through opening 10 (also referred to as an aperture) in the cap body. The diameter of

opening 10 when cap body 4 is in a relaxed state is denoted as distance 12a in FIG. 1A.



1 B, 2A through 2D, 3 and 4. [0048] Cap 2 is

configured to facilitate the flow of a bodily fluid
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[0051] In the embodiment of FIGs. 1A and 1B, cap body 4 is formed of an elastomeric

material and is readily resiliently deformable for insertion into retainer 6 and use.

Thus, a user can squeeze sides (e.g., base surface 18) of the cap body together and slip
the thus deformed cap body into the retainer, whereafter the cap body returns to an
essentially undeformed shape and is ready for use. In the embodiment of FIGs. 1A and

1B, cap body 4 is rotatably snug fit within retainer 6 (as discussed in detail below).

[0052] Cap body 4 includes dermal tissue engaging features 14 in the form of a

plurality of concentric protruding ridges that surround opening 10. Alternative dermal



ancing will allow control of the position of the
opening 10 in cap body 4 with respect to the |ancet

WO p00a/0#3833 position. [0051] In the enbodi ment PET/BS1883/036513
1 Aand 1 B, cap body 4 is forned of an el astoneric
material and is readily resiliently deformable for
insertion into retainer 6 and use. Thus, a user can
squeeze sides (e.g., base surface 18) of the cap body
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those skilled in the art, as can the use of a cap that

[0055] FIGs. 2C and 2D illustrate cap body 4 in an activated (i.e., compressed) state.
Once cap body 4 is partially or wholly compressed (due to, for example, contact with
and urging against dermal tissue [i.e., skin] during lancing use), the diameter 12b of
opening 10, that is a reduced diameter relative to the diameter 12a of cap body 4 in a
relaxed or partially relaxed state, is obtained. Similarly the diameter of dermal tissue

~ engaging features 14 can be reduced on compression of cap body 4.

[0056] Referring to FIGs. 1A, 1B, 2A through 2D, 3 and 4, during lancing, a user

presses the lancing device and, hence, cap 2, onto the skin (i.e., onto a dermal tissue
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def orm under pressure to urge the formation of a

target site bulge for lancing wthin the opening.
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[0057] Movement of inner edge 26 and dermal tissue engaging features 14 radially
inwards causes skin, blood and sub-dermal tissue beneath the skin into a bulge within
the circumference of the opening (i.e., aperture). Such movement is speculated to

result in an increased (relatively high) pressure within the bulge.
[0058] On compression, cap body 4 pivots inwards about circular ridge point A so that

second internal surface 20 becomes a base (i.e., the proximal end of cap body 4 closest

to the lancing device). Second internal surface 20 changes from a frusto-conical shape
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produci ng sufficient anmount of blood to be used for
anal yte testing (e.g., glucose concentration testing)

WO 200appi3eXi mately 5 seconds. Caps accordi ng t oP€T18S2003/036513
present invention are particularly useful in conbined
| ancet and netering devices for neasuring an anal yte
such as glucose. Mre particularly, caps according to
the present invention are useful for such devices
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specul ated wi t hout being bound that the foll ow ng
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I's can be seen nore clearly in FIG 3, in
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t hetr?a%gulgro gr}/d If'exggcgﬂaﬂ%r 11%15}%4 Yormed as discrete segments defining such

shapes. Sub-dermal material and blood are also drawn into the bulge. Surface tension
in the dermal tissue within the bulge 32 imparts pressure to the bulge. In addition, the
provision of an inner edge 26 provides a pinch point, or more precisely a pinch ring, at

inner edge 26, thereby providing a local increase in pressure and restricting blood flow

out of bulge 32.
[0061] The provision of a distinct sharply curved inwardly facing inner edge 26 on

opening 10 is speculated to enable pressure from the resiliently deformed cap to be

exerted directly onto the skin that has passed through the opening. This urges the
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pressure to do so fromsurface tension caused by t
consf the ptasent imfentipie skin forming the bulge. It is
further specul ated wi thout being bound that
conpression of the cap body 4 occurs in two stages. In

[0083] | Ni t MAkerBisadRer thdtLeleaAPmOOEnatbriaBIou be ugedap Fbim 8 cap according
ring of pressure approxi mately er pendi cul ar to_the
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Inner ring rn contact wth
deflection of the skin (i.e., dermal tissue) in such a way as to force the blood beneath

the skin into a bulge. For example, a cap body 4 can be made of deformable
polystyrene. Thus, on initial compression, such a cap would compress the skin to form
a bulge as herein described, but further compression could result in permanent
deformation of the cap body. Thus the cap body is prevented from being re-used more
than once. This can be an advantage by reducing the risk of infection from a cap
becoming contaminated with body fluid during a first lancing operation and then being
re-used for a later lancing operation. The following description is given by way of

speculative explanation but is not intended to be limiting.
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decreases so that blood that is already constrained by
the cap body is brought further into the center of
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[0067] Within a lancing device, the use of a stop enables a lancet rest and cocked
position to be determined with respect to the stop and therefore with respect to a bulge
of dermal tissue of nominal size protruding within the opening. Therefore, it is
possible to determine or estimate for a nominal bulge size the depth a lancet will
penetrate on launch, as long as the cap body is deformed sufficiently to have reached
the stop position. Thus, by controlling the location of the lance with respect to the stop
and/or the cap with respect to the stop, the depth of penetration of the lance into the

dermal tissue can be controlled. By trial and error, the user will be able to determine
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state. [0065] It can be seen in this diagramthat

di aneter 12a of opening 10 in a rel axed state is
w@e@anes37s han di ameter 12b of opening 10 in a PCT/US2003/036513

conpressed state. It can also be seen in FIG 4 that

when cap body 4 is in a relaxed state, it is free to

rotate within a recess provided in retainer 6. This

nmeans that cap body 4 can be readily inserted into

retaj . ; , : '
o1 o i AL ot o ATRMREREN o B RET A reeBikt 0 stop
bodghddori cap avith r@sgecoio stagt iairdumiired to pOA6E] a Alimbhysizedrdreg ef blood
34 (also referred to sjinply as "stolq") is provided
t o Withihe lepst or apagseriaicsmaynt %%SSQ?H}:@ 4 in a
| ongi tudinal direction (i.e., generally perpendicul ar
to a plane containing opening 10) with respect to the
[0068jnci ng Bawhet@ore] ytpiitl dlelappiebiptelddrydboseaks lpden thermtsthaina a user
retracts along thjs djrection, although it act. at
2 BHTGFRERSSEN LS D LER T A0 LB RSTA PG DYss Egiff Of cap body 4
devy i i l-8@alky bRaeds @TbuR limited by the
cocqgggeStggg%e??%ﬁ% g@&,kl)%t)g‘gltlgra?naned \?\Xt h respect to the g
st cipnermirfabeobfetaizerdi {Thus.asisespeculasedwihoydeingtbogad that retainer 6

tissue of .nom nal size protruding Wthi.n the ning. :
ThePaY 8% 1‘951 g reagtion torce, S§|t at étgglpﬁ:feﬁ%lo% PP %@%oﬁgﬁec%uses radially
f or indvafPHRNR bf BiabOEI BB floPeniflE PO, Nathet BBE eddialyl dutward travel of
penetrate on launch, as long as the cap bod

i's )
def pivetes Bug A citénpdrjculy feapef panletyds e%mélaﬁv spitable for relatively
posi t i.an, =0l | i.n i
e P s FE B ot Ot 68 by Bk elcchite o2 body.
respect to the stop, the depth of penetration of the
| ance into the dermal tissue can be, controll ed. B‘é

[0069)i al anBlGs: pArandfillysieate pErppechye Ayl @t HewbrePRFiEln of an
WO 2004 106 pRAGH iRRktibE UHBfe, cap 102
Ioc%l% ?1(13%&?%%%?(1?%5‘[&%}%88&%%? ﬁ@e toitﬁégls) of lance with cap_

r esipehiies o cat oply HHdihda retaimend @ Retsiperct 06 is nyofedits a lancing

required to produce a itably sized dr | go .

w tipitres 2l BetabupR et B steo. Jrodulf oy ncludes an
[ 006&Er SetabO &P ADKE an loperthg | 1 PELPPRARS bAl@EhaD}sub @ﬁ%ging features
skilled in the art that as a user pushes (presses

capl bbigythe fatovef conestihprofiedingtidgessue, the base
region of cap body 4 (closest to the |ancing device)
will travel radially outwards and could be |imted by
[0070F | NNBIGS BALED ¢l atrateqictipbetive@nd Potspective crabs-sectional views of cap

> pel():cl)Jc{yaltOeéldinv.‘y;elggeodu(tungoenilgr%ssgg)ue?n% efc{]i{af;teé (GCto?Iilp?gsrée(S states. The cross-
sectional shape 116 of cap body 104 is different from that of cap body 4. The cross-
section is elongate such that cap body 104 is generally frusto-conical in shape having
two inner facing surface portions 120 and 122 that meet one another at an area of
weakness 128. Area of weakness 128 may be provided by a thinning of the cross-
section of cap body 104 in this region. Thus a cap body with a ring of variable cross-
section may be provided in one exemplary embodiment. Such a variable cross-section
provides one or more areas of weakness (e.g., in a ring concentric within the cap itself)

to facilitate cap collapse and the formation of a skin bulge. Inner edge 126 defines

opening diameter 112a (when in an relatively uncompressed state) and opening
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may provide a reaction force so that further
conpression of cap body 4 causes radially inward

wao e@neks3es | nner edge 26 of opening 10, ratherP@TrES2003/036513
radially outward travel of pivoting ring A This
particular formof cap body is especially suitable for
relatively hard dermal tissue such as the fingers,
al though it can be used el sewhere on a body. [0069]

rF :33%%?5[?{,@% (%ngreln Iéllhg ?ﬁgigt é’“r%'n‘g"t%{‘@g&g%t\éﬁ @%PS@? bé 'ngfgg that opening

ac CREEEBH1 12D ik s Pragopbihing disgretdrdi2a.Her e, cap 102

i ncludes a cap body 104 and a retainer 106. Retai ner

106 is nounted to a |lancing device by a stem 108,

unt 36, 30043 ; | | p i #1Gs, 6A and 6C.

[Ooﬁicl udesA zlﬁ)dl lgul% g?%gﬁﬁ"ggtéa fg%tﬁg%rdl gghasg%gﬁnﬁg 11%) anatljn

ahiﬁifk@ﬁlgﬁowﬂﬁﬁm FIG. 9sité&s pogageagvitleat beieg bodrky thahwhen a

the formof concentric pratruding ridges. 070] .F

6A-BBateTised Bre 1paprlifddp ﬁvect%d*%dét?s g&aﬁl ot tfshE82) by a user

Cr 0855 003k d¥di bedyrotQ441 1 gbRLra%E dcting radiall

( uﬁ%glﬁgﬁg%%g%kgﬁ{g%%??éagf%g y(1 conpr essedl) g&t at es. © 'll'ﬁge Y

cr dasardseaice dipal17dfpyeeeritdbiromh reepnd vadjallyGxitvards. Cap body 104 then

EN T NCIN TN M AT S

f 1 ush er 6N 8Rh thddshAPEssaVirfe chitdnd B EsrniaiohdBa bulge 132. Sub-
surface portions 120 and 122 that neet one anot her at

an dermal tésue hdhkmbklsod 2@ urgeddatodiul g hidnansls torpepriggyenient, prevented

proyi ded by a thinning.of the - . .
T TS s
of MaEshADKRhGMRASE 1326 dlan6ifg BRYudhe: tailgu/prdeakes A relatively high amount
exenpl ary enbodi nent. Such a variabl e cross-section
pr odditdesd.one or nore areas of weakness (e.g., in a
ring concentric within the cap itself) to facilitate
cap col |l apse and the formati on of a skin bulge. Inner

[00gzige 126FK®f3 dhes/s ivpers daaitihabirege it $2epe(offcgmbody Hi4 on

D COMERTESHan (RO L0065 s 5P d PANBRGIAe deskehpe febeight of the oap
a rtt%d?fﬂo‘lt%% cﬁ%ﬂfeqa&e ¢a izag&flm Inb1uaBOM seber Redi@dss 128 about

t ha peni ng lameter 1 | ess than opening

di awhichrfoltlir@acan[tg@placeA I the entbpdingeritiof BB yS, Yerareedl Weakness 128
retainer, 106, as shown_.i.n Fl Gs. 6A [

o arSAtE s BimREDtH i g b 0¥ bl gBon. As car
bougshy 028148k er, dperiihi@ diatrefenil NBAddcpsases tostiangbd Hdbi n
direction 40 (i.e., towards dernmal tissue 42) by a

user urging the lancing device and cap body 104, a

[0099{ ce 41Fi(§s. gi&nﬁlﬁa}]&eﬁlu@t?atté Q@eiﬁ%l@ﬂn&t 150 (not to scale). The distance

from the tip of the lancet 150 to the stop 134 in the direction of travel of the lancet is
labeled 152. By providing a stop 134, which limits the degree of folding of cap body
104, a limit is placed on the range of the sizes of bulge 132 which can be produced
within the cap. Thus, for a nominal bulge height H (e.g., a bulge that is 3.7 mm in
height), the penetration depth X of lancet 150 into the skin can be estimated. Lip 117 is
sandwiched between portion 107a and 107B of retainer 106, as illustrated in FIG. 9B.

[0074] FIGs. 10A and 10B illustrate in more detail the deformation induced in cap
body 4 during use. Second internal surface 20 is pushed flat against the base of the
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inwards since lip 117 is prevented from novi ng
radi ally outwards. Cap body 104 then folds in on
w0 e@eis3zhout weakness 128 and a force 41 di r e BUS2003/036513
radially inwards is generated within the derma
tissue surface causing the formation of a bul ge 132.
Sub- dermal tissue 133 and bl ood are urged into bul ge
132 and, to a certain extent, prevented from/l eaving

; eI 1§ltaei‘n gl%tn &P%%showpggsfgfrg%\?\}l% %pe{)hlﬁ o?lpélf' é@&h{glﬁécﬁﬁg gox?lon of the

su C&héﬁ?dﬁ@“%l@@ @dtiwBi3st dhd @ipat poreiby ch)ls@dﬁ t@theRin m@ﬁes radlally
bIoo FIG 8 shows in npre detail the chang

dﬂd@épthﬂﬁd&91aﬂmmwd maiep red sptation FigRFaiDBGgout pivor

L8 g B AP 0 S b

an ﬁxﬁxﬁedlan‘elym@dmﬁtsmga'z& dbinusf the phitom dfwhajcapgao@lamutfaxiee:ontaining

pl ace. In the enbodj nment %f FIG 8, the @;e Iﬁ
we akiTBS tIgspg engaging YRS d 40y N AL %%1?1 dP aitigne containing opening

crogg-section of cap body 104 in this region. As cap
body 104 fol ds over, opening dianmeter 112a decreases
to dianeter 112b. [0073] FIG. 9A and 9B illustrate an

O I I EENOEE T P NS L -

dir 3&18) . gh aﬁﬁlﬁ&@ | th&k fdfes!sBOE Fhe inSreabciiRfsiehatior of B cap body in
providing a stop 134, which linits the degree of

f ol themegiot oﬁapa bﬁWyakn@gleSa RIGH 1C al]ysga@@ gt shapg difedermal tissue
range of t of bul ge
Wi t gﬁlgyﬁéfh 8331538 %% bnsmo¥e c#egaﬂ anngmn#; eé@lcﬁlgcli gﬁgg—g?c%gnal

(€. Hlustr@idAdfGawohhcdnsriSprotrifing Ridghe | ght ), the
penetration depth X of lancet 150 into the skin can be

estimated. Lip 117 is sandw ched between portion 107a
107 I '

0638657 PP 3AAHE 70 MR bRl Aok U o ning i
t headdefdingrat the prasatuneatiom respectiteby yIndFId iZAga u&eventlonal lancing
bas e FHas Sievapvinbar oA bR s3vh s g bortion 210
ret Qi whichd lzirfé@f mSEHAWRN 412 if ﬁ{d‘ﬁh’édd 'ﬁﬁeeﬁi@ﬁﬁ) is kfbunted to the
ot her words, the base portion of the ap b

4
spl kpsing mechinibstangd ireshoppdn foye rppsmnns: Iads%@psmon £6@b, a cocked

skin rds.. Ind t hi .
i aeehans Rosifon 20 Hpinti R0 hekal doBHl Bla the gin position
A cauc dndra BetihRinlafEdSfesle @eptBnalo thO1age @oﬁﬁoﬂ aﬂl)cb ORbygitions 200¢
4, cause the formation of a recess |Immedi ate

adj ar?R0dman be. fop exappple, 1.8 Fan psrt thspcgral ﬂ%llwsmwf the needle
sur{ Ltk thi s%u?é s d&ermined by a click-mechanism situated at the far end of rear

housing portion 208 (not shown).

[0077] FIG. 12B shows a modified lancing device according to one aspect of the
present invention incorporating a further adjustment mechanism with two co-operating
threaded portions 204 and 206 (threaded at 207). Adjustment of these threads allows
the position of stop 34 (and hence inner edge 26 of cap body 4 when compressed) to be
controlled relative to the needle positions 200a, 200b, 200d and 200d as set by the click
mechanism on the far end of the housing. The net result of these two adjustments

(threads 207 and the click mechanism) determines needle depth into the skin. An
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dermal tissue engaging features 14 is now at an angle
"e" to a plane containing opening 10. [0075] FIGs. 1
WO 200a/045311B il lustrate in nore detail the fol dPemyUs2003/036513
of alternative cap body 104. In addition, these
figures show the increased deformati on of the cap body
in the region of area of weakness 128. FIG 11 C
iIIustrat es the shape of der mal tissue engaging
f eat 114 e det e I .
cr Ut Eet iplstheT Fy SEMR| pe iy S| ST e B ibhents Gic., one

pr o e a2 07 Aaiese cliédOrhbdhafist), thd 2Aectnd whadh ¢anl U¢§de akemple, a
a conventional |ancing device and a | anci n&‘i devi c
ac clotad Fage 6 apieximasd ¥ ftminn J@hﬁ%b?low saputthepst VS‘HF pif these two

! Ghdigiten QR UWEINILANRLL 1ANGL Sy Y pRaPitel B HIQHA past inner

a rear housi ront RoUs| ng
por&dgere6atB.7 mmt. hi n V\,hl ch a l ancet nmechani sm 212 is
nounted. A needle 200 is nounted to the |ancing
mechani smand is shovvn in four positions: a rest

[0028{3; I onpROQh 4 1ﬁ ?jlan& ?gé/\gé@z{ccl)m ﬁ%rﬁ%%bﬁqpﬁpy embodiment

a mni mum ance nee epth 1 nto the sk
posofthe pres@f @Geveation haviag i humlmgmcbldmmﬂir@dd@p@ﬁumn 04 threadedly

(e, 0.0 FosL 100, 200, Eostiicis, 2000, N0y 2000,CB0. ot p 134

pos WittPRs ct fohge Hﬁ@& o%of‘Mrcht' vl fioff HOGR).I BIG. 14B illustrates cap
det rmned by a click-nechanismsituated at the far

endbcm‘fy 10d&n a chopsissesl poitiano F1IGOBIQ ﬂblStTQﬂ%M)deV{CQ(W F]Gs. 14A and

2B sh dfle | anci v ceondin
one Bt g O ek RIS o R R ERE PG4 200m e
fur teed pekiticd By fdi‘E ) SIDOWI(Ahattred positiops2a0¢ Gninimum lanced
t hreaded portions 204 an 206 (threaded at 207)

Adj pesitiam end R0Qh@geaximugblgacesnosiien s R&UHed by fflafrﬂ@k mechanism).
sto ce I

ng]ﬁr(g gl éie)g‘xglg%tﬁ?% lah&ﬂ deflpeg \gﬁrlgtg Ip\C/ Doty T0= e%l#égg E%mpressed and
pOStHéIbQIg% 130Gas bé’@ﬂbrmé’d)ﬁdhad&n&ﬂ)ﬁsisuas Fi@t 145illubteates the lancing

click. mechanisman th 0 u3| ng. The
net d¢vaesAfti 16t lfflﬂe‘é}a’ %R%OQ&PQZE Wﬁag‘eg 18’éds 207 and
the click nmechani sm determ nes needl e depth into the
skin. An 16 WD 2004/ 045375 PCT/ US2003/ 036513
[008P} er nat Examplepl enent ati on woul d be to have just one

o TS SRS RBrk s ceBB  RSRAARG So Aceoding
f or (P PRIsEnt IRvertioh Heférrddae a9k “sp@Cayt)ymately 5 mm
Table 5 bel ow shows the net result of these two
[0081] A comparative study between a conventional rigid cap (i.e., rigid cap #1) and a
cap according to the present invention (referred to as a “Soft Cap”) was conducted
using a 30 gauge lancet (i.e., an Ultra-Fine II lancet™) available from Beckton
Dickinson of Franklin Lakes, NJ. As can be seen from the results listed in Table 1, the
average amount of blood produced in the comparative study was significantly greater
using a Soft Cap than the conventional cap. The minimum amount of blood produced
using a Soft Cap was 0.8 pl, an amount that was significantly greater than that
produced by the conventional rigid cap. The overall success rate in terms of the
percentage number of lancing events giving greater than 1 ul of blood (typically the

minimum volume required to give an accurate assessment of an analyte, such as
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adjustnents on the needle travel into the skin for a

typi cal bul ge of the skin past inner edge 26 of 3.7
woreo4p@378] FIG 14A illustrates a | anci ng devPCEUS2003/036513

according to one exenpl ary enbodi nent of the present

i nvention having a housing including a threaded

portion 204 threadedly nounted to another threaded

portion 206 to provide |ongitudinal adjustnment of stop

134 wi th Eet . v, St

not glg%ose bli{fd?_ﬁé: %2‘%(}0{ t:ﬂgs???at do sféfdk;t% 23%2\8%1 Iﬁ% cg)hventlonal

conﬁg@ﬁﬁpd position. FIG 14C |IIustrates t he device

of FIGs. 14A and 14B, now including a |ancet

mechani sm 212, and show ng needl e positions 200a (a

Cagggikfid( f?%l%{%n %?nﬁlr}ﬁ% N?d’:ﬂhﬁgﬁr gﬁgtlﬁ""la% _r% mber

nced posl
(a_maxilf® | anckdosi 1 | ' Vm|g.> blOOd

Rigikchani|9¥) . FI|@114D illjustirates a|l¥&ncing devi & in
Cap#il ch cap body 104 is wholly conpressed and the bulge

Soft 8ap hasg #¥een forh®d in theb-Hermal ti%¥she. FIG 14@ncet

illustrates the lancing device of FIG 14D with cap
body 304 in a rel axidleobsBLOGD VWITME EXanpl e 1

[ 0080] Conparison of Performance of a Conventi onal
Rigid Cap with a Cap According to the Present

TR (A S B W A —

(1. 8y a sifdi@} Fafi@R 1#dhat B8LriBed ARe %ﬁQHaft@hif'}‘ﬁoﬁe@ ah tMfternatlve
present invention (referred to as a "S

c ondervertdonal kinnej veitl80segand &vpe 2 cenvefitional rlgahcap (e rlgld cap #2).

Utra-Fine Il lancetTM avail abl e from Beckton
D cki nson of Frankl | n Lakes I\U As can be seen from
t+he—resu } L Vet anoung

Cap ood pr H@l’?&? M p&[a(ﬁl tSH§CQ§§Rate— A)Number

si gni fijdpub) |y grq,dt)er usj @) a Sof t | chpticksrgiviseg >1ul blood

Rig®gentlioanal capo.1 The m njorum anmount 0%f bl ood produced
gpusing g Soft Cap was 0.8 |, an anmoupt that was

Soflcapl T1j@antly gfeater thaneihat prpdeced by the

conventional r1gird cap. The overall success rate In

terms of the percerdrge BuOTEd VOLURMCIMY events
giving greater than 1 gl of blood (typically the

m ni mum vol une required to give an accurate assessnent
of an anal yte, such as 17 WD 2004/ 045375
/USZO%é/ 036513 glucose, in blood) is 92%for the
[00§ t Cap'¢8MPied to 25% with the conventi onal

[0084] Comparison of Performance with Different Embodiments of the Cap Design

[0085] In this study, the embodiment shown in FIGs. 1 —4 (L1 in the Table 3) is
compared to the embodiment shown in FIGs. 5A to 8 (L2 in Table 3). Users
representing extremes were tested: User 1 had cold hands, making it difficult to obtain

a blood sample, while User 2 had warm hands making it easier to obtain a sample.

[0086] The method comprised pressing the cap body onto the site to be lanced, lancing
with a 30-gauge needle, holding the cap body in place for 5 seconds releasing the cap
body and collecting blood by a calibrated glass capillary pipette. Multiple opening

diameters (before use), needle depth and lancing locations were tested. The needle
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rigid cap. Cap Average M ni mum Maxi num Success Rate =
% Nunmber (41) (1) (1) of sticks giving >1 1 bl ood

WOR@HM4375 0.1 1.3 25% BD Cap #1 Soft Cap 4.3 BCBUS2003/036513

[00

92% Lancet Table 1: BLOOD VOLUME (1) [0082] Table 2
below illustrates the results of a conparative study
that was conducted in a simlar manner to that
descri bed above bit that enployed an alternative

r i g eé)rh: 51811 %ﬁ]er lgl?rg ot cgfrggpnmas ?gl%%tg} Yaﬁge geed? (ﬁﬁﬁ{‘t C&ﬁ@!}uently, the

VBxg-a18? B ¢6Re Seﬁﬁttﬁe mote Phifties usef &@enéﬂdes( 1) sasthie 1nstances the
sticks giving >1 | blood Rigid cap 0.4 0.1 0.7 0% #2

SOft&mmépves uged 103t G Irgo LGNS Pet P {1 CBS O SQUICEMESS {5}y Success was

bi 1 7apeies ERpgifaeaiey CPTBRLS®n. 2l o' [00Bs] 1n

this study, the errbodlrrent shown in FIGs. 1 - 4 (L1 in

the Table 3
8."[’]25 a5 A’Ie“}@eor)egtlll?nggfghnﬁ%;ﬁgs ytsgl)lt 1h i enbggtlrtgeaé%éﬂﬁ V(\)?yéll in FIGs. 5A to 8

gﬂ E%&f 9)0%'51%5 %E}ualf@lg%lgén ﬁﬁ%l&%ﬁh ﬁ E‘Qer? Or Eﬁéiﬁaﬁﬁ \!Vﬁereas

arn sanpl e, e User
war cﬂﬁs@rldlsdm Iﬂb‘n@onkt asemall ex tlt@abint FheLa csladq:ﬁlgl ca[n@d)@@]Eqmre some

'Sl':ﬁte @rrug%zlg%gmg‘rg\g@@&ﬁ Mi}éllg%@r}g g?ag%t bOdé ésoﬁr;:stgg 8%1211’% side of the

ho'ﬁﬁ%@aﬁ%ﬁeé&?@d adyr4.n place for 5 seconds rel easing
the C ody and col l ecting blood by a calibrated

gl ass capillary pi pette. Miltiple opening dianeters

00881 ca SREIREERE- S5 0 o0 o h bt Ren RO R R R e of

dephdbdicAddpiit NEHe B3R Gsr TS Pesiioidap dedgl B atedd alk@ngerior to those
needl e depth. Consequently, the
with cap design L1. As with User 1, the demgn L2 required thumb squeeze assist in
order to obtain sufficient blood from the side of the finger, whereas design L2 did not.
These results indicate that design L2 is more versatile and can be used in multiple
locations. This may be due to the fact that design L2 collapses in on itself (i.e., it folds

inwards) when a certain predetermined force is applied to it.

User 1 - cold hands

Aperture . Thumb

gael;ign Dli)ameter I]\)I:;(ti}lle Location |N 1(\1/53 1(\1?3 1(?1}/_% Squ.eeze Success
(num) Assist

L1 13 4 side finger (4 0.5 1.3 1 N 3/4

L1 13 4 side finger |3 2 3.5 2.6 Y 3/3

1.1 11 4,1 side finger {4 2.6 32 2.9 N 4/4

L1 11 7 palm 3 0.25 0.5 0.5 N 0/3

L2 10 7,4,1 palm 3 2.3 4 3.4 N 3/3

User 2 - warm hands
Aperture . Thumb

g?;ign DIi)ameter g:;fllle Location [N ?I/EI; 1(\33)){ ‘(?1}’% Squeeze Success
(mm) Assist

L1 11 1 side finger |8 0.5 2 1.5 N 7/8

L1 11 1 side finger (8 1.5 4.2 2.9 Y 8/8

L2 10 3 side finger (8 1.1 4.5 2.8 N 8/8

L2 10 3 side finger |8 1.5 4.8 2.9 Y 8/8

L2 10 3 palm 8 1.3 3.8 2.9 N 8/8
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greater the |ance depth, the nore pain the user
experiences. In sone instances, the thunb was used to
w@r@4ios53eHt ai ning a sanple (i.e., some squeezePE@FBERANI/036513

Success was defined as obtaining nore than 1 | of

bl ood. [0087] The results in Table 3 for User 1

i ndicate that the design shown in FIGs. 5A to 8

(i.e., design L2) works equally well on the side of

the finger or the palm whereas design L1 does not

work as wel | > palm T L1 . | gn.can al so
require some O@B[?&:z ur%@%ﬁysq%ﬁ%redﬁ?aﬁ%gggéﬂé%?SI %i s 13 mm
in diameter and is used on the side of the finger at
[Oo&aneedl q§gt f 4. [0088] No thunmb squeeze assi st
s requrt88PWhen cap L2 was used, regardl ess of
[009@ed] e depbhof cfb,les Asudihg td e Puissent IAvartion Ronged apVarious Materials
design L2 were al so superior to those wth cap design
LI. As with User 1, the design L2 required thunb
ueeze [ . [ [ Cl : :
00307 R PSR itk B oL B AL S oy R R Yown in FIG. 1
notto 4, '(cﬂl Wi 119 3ul tis rendisaad shotwmain tabds #gAwloZypes afsileone (of
versatile and can be used i tiple locations. Thi
oy bRt A0A n RBARCRS Shete THES) T BB SRt g 0A and
i tsed £ jheRhord I ubdanay whee tia i
pr ot i e Bhgra g fie il PAGR] yOHRAR oB BRI A0 laeine was
hanasasGagal 2ydeh¢ paie wis estesseVfor Weparidsipartsh ubtch Dirtaaipans received two

LR i TS RSB SR REP e o T o o
si dgy fdrRE&Es Ig%r ?a@icéa@t Orh¥ b3hodl vdldmd wad mbasirelewithR@Ebrard capillary
2.6 32 229 N4/74 LI 11 7 palm3 0.25 0.5 0.5 N 0/3
L2 piPetressand theapain Scale 8 gives belaw @bl 4.User 2 - warm
hands Aperture Thunb Cap Di aneter Needl e Location N
M n Max Avg Squeeze Success Design (Mn) Depth (ul)

[0002) (UL¥uhss wis ddfindd aslolshidingfhageharBl (] &f Bodd. BANis&h8wn in

Table 4, blood volume with each type of cap was greater than 1 pl. Pain was barely

noticeable with each material. Use of all but the silicone 60A resulted in a success rate
greater than 90%. The greatest blood volume, highest pain rating and highest success |
rate was obtained with the silicone 40A cap. It will thus be appreciated by those skilled
in the art that a variety of materials which are resiliently deformable can be used in

caps according to the present invention.

Average A\{erage Success
Cap material Blood Pain (0- Rate
Volume (ul) (10)
Silicone 60A 2.77 2.24 78.13
Polyurethane 30A.  13.25 2.47 93.75
Silicone 40A 3.54 2.72 95.32
Polyurethane 50A  [3.09 2.40 93.75

Table 4: Data Comparing cap Material

Pain Scale:
0 = could not feel
2 = barely noticeable

20



LI 11 1 side finger 8 1.5 4.2 2.9 Y 8/8 L2 10 3 side
finger 8 1.1 4.5 2.8 N8/8 L2 10 3 side finger 8 1.5
W@ 2@4248B7% 8/8 L2 10 3 palm8 1.3 3.8 2.9 N 8PGI/UID0IMB6513
2004/ 045375 PCT/ US2003/ 036513 Table 3: Summary of
user data with cap designs [0089] Exanple 3 [0090]
Study of Caps According to the Present I|nvention
Formed of Various Materials [0091] Four different cap
ik were tested with the enbodi ment shown in
?%%gmt mﬁl 4, (device L1) and the results are shown
8 bahfliab e 4. Two types of silicone (of hardness 40A
10 =aRE pBiGM on the Shore Index) and two types of
pol yur et hane (30A and 50A in the Shore Index) were
used. Bl ood vol une obtained upon |ancing was neasured
[00931d t he BPrampleaks assessed for 32 participants. Each

008851 g bSFook 6T Earnet A Erens ARG NI e ape RF BRaff Bssue

eight finger sticks per participant. The bl ood vol ure
was nmeasured with calibrated capillary pipettes and
[009Fle pai nTadab e:ontgmgm@@tpttﬂélusiwtma@heeapprmflm@wee@@@é@@spenetratlon

ned .as b
e hoinfe ks M A AR B B iR ofetlak 1 279 Byl dben
WeLSy i SRk e 1nh%ﬂv&1tionalﬁ@1hmngf\6&1¢baﬁteﬂw1tm@bbm&ﬁﬁblﬁl wigichcap. The
each material. Use of all but the silicone

r esefnvertianal lingine desise pmployeq iealleptingth d@*@%f T‘Fhlé Swasa
gr eﬁen?g‘t@PRll ﬁlqb\r}\aéocielé[)@ wﬂf gtfkegbtrﬁ}]rﬁéﬂcﬁll %éu%l@ﬂ&n‘h&@%&ﬁ Inc. of

SUCCess tal ne | 1 cone 40A cap
It Miilpltad, Iﬂﬁi;lf(ﬁ‘ﬁlaaUSPse Ciak gebilyd Mhibsdragdeithdt @etideritim setth[@ 5, lancet

art that .a variet mat e reS|I|entI
def BROGHBIQN Biths ela%@édw? fré’é%@’&?@&%ﬁl B0t he d

present invention. Average Average Success Cap
mat erial Blood Pain (0- Rate Volune (ul) 10) Silicone
[008GIA 2. 77T2hi24 al®.ill@strafus|theivasiatian én 3eedlegpepsiratiopAimmiliigeters) into

the dermal tissue versus position of the retainer 6 relative to a fixed point on the lancet
housing (for example, threaded portion 206 or rear housing portion 208). These data
were collected for device L1 (FIGs. 1 —4) at depth adjustment 1 — 7 (number of clicks)
using a silicone Soft Cap (with a Shore hardness of 40A) and a nominal bulge height of
3.7 mm on the side of the finger. Thus, point 406 illustrates that for 2 rotations of
retainer 6 (an adjustment equivalent to moving the Soft Cap and stop 34 two
millimeters [2 mm] away from its minimum adjustable position), a penetration depth of
2 mm into the dermal tissue results (when the click position is at position #1). The
depth of penetration increases as bulge height increase (e.g., increased bulge height
caused by increased hardness of cap body 4). Thus, an increase in cap body hardness
increases the amount of force that needs to be applied to deflect the cap from 4A to 4B
and, therefore, increases the height of the bulge and the needle depth into the skin for

the same click position.

[0097] As will be appreciated by those skilled in the art, caps, lancet devices
incorporating a cap and combined lancet and metering devices incorporating caps

according to the present invention greatly facilitate the production of a fluid sample
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Silicone 40A 3.54 2.72 95.32 Pol yurethane 50A 3.09

2.40 93.75 Table 4: Data Conparing cap Material Pain
we@k15305 = coul d not feel 2 = barely noti ceabP@r/BS200¥M36513

2004/ 045375 PCT/ US2003/ 036513 4 = slightly painful 6

= sonewhat painful 8 = painful 10 = very painful

[0093] Exanple 4 [0094] Study of Lancet Adj ustnent

versus Needl e Depth into the Dernal Tissue [0095]

Table 5

nodiite AAHH BT ApRRTe (S ERHI PR AR TGt

V ersgliSezidd@mNKmD @bt ¢H. 'F}hk ﬁéﬂltdt&s z-n—s?z)u tpstimgl ofiarftpidl Wmﬁe by means of
adj ustment in a conventional n ntgédew ce fitte
at 1,

wi tehfluid cotecsionidervige (suckpye t?é‘iosm &HU@HP?%ﬁéhe puncture site just
!I'g& Pg 1a‘¥1%‘esft haag b 1}&%{&%1 Iu 0] b5l vquge \/\}-1 %{sﬂy undertake two

ancl ng V|ce
COME6ES @kl, ylaaiai a| &hvice dveonsuiiableSoamon d)frmarma]‘ tissue and launchmg the
MI itas, California, USA . _Thus, _point 40 .ustrate
VH??) ﬂ@ﬁ?kﬁ/ geplifipes the cpllgriap OfgéW@PIFé‘P S?P ing 16 H{Oﬁ%com’emem
derfﬁp .ssue for the PenletPlus is 2 mm [0096] Table
56"iTlustrates the variation in needle penetration
(in ml I imeters) into the dermal tissue versus

osition_of th t fi
0B e et GBSl B Pl B s .
185d & g@ﬂ )hf%iﬁ IdBSn 42 Qfsﬁde%@ccﬁ@ to AhegémpiatPemb&li@ent of the
ected Tor device LI 4) at depth

adj pregenmeintverition 1ﬁcl(1dwmevldmfg agiqr@klst}ssu@bmﬁ@ggleglppﬂ ag §eiforth in step

SS{‘EQC?,[B} équlgﬁ? d Sho k%?ﬁlésdeglge mCﬁlc%e%g%Pﬁmﬁgﬂ lgﬁéet that is

Th L&%ovd&@lenilltﬁl%pédt Itdlﬁfé mtgsg bdbd cdporTh daptlﬁdludla@& padximal end for
retai ner t(h n adj ust ment equi val ent, to npovin

{
Sof engagipe avith the bpusse, eviistalientl ferfsgasise mthrﬁ?}m%kwuﬁfa PR fn opening
I t S m 0 %)% Qﬁg%h%f RS dePR) pas@REREL Mile RRaldRR LR the cap

includes at least first and second resiliently deformable portions for engaging dermal

tissue.

[0099] Next, as set forth in step 420, the cap of the dermal tissue lancing device is
contacted with the dermal tissue (e.g., dermal tissue of a fingertip, limb, abdomen or
other site from which a fluid sample is to be collected) such that the at least first and

second portions engage the dermal tissue.

[00100] The cap is then urged towards the dermal tissue such that the at least first and
second portions deform resiliently and approach theretogether, as set forth in step 430.
The approaching of the first and second portions, which may or may not occur in a
synchronized fashion, creates a bulge in the dermal tissue. The urging together of the
first and second portions can create the bulge by, for example, decreasing the size of
the dermal tissue lancing device opening. Optionally, the cap can be held for a

predetermined time period in such a way that a bulge is maintained in the dermal tissue

(i.e., pre-lance pressure).
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2 Mminto the dermal tissue results (when the click
position is at position #1). The depth of penetration

w0 pneeses as bul ge height increase (e.g., i ncCPEHBESH03/036513
bul ge hei ght caused by increased hardness of cap body
4). Thus, an increase in cap body hardness increases
the anount of force that needs to be applied to
defl ect the cap fromd4A to 4B and, therefore,

00y 225y B 60t D A S LRSS e, o

W | det BRthaipREpCi4at eBbtiyially) dsecap kchh be teldrfot inpreﬂeﬁemlma@ §ime period in
| ancet devices incorporating nd co
| anweh aawa/ th@ttaebula@wd@wté@g ilh@s thﬁ@e 5@911611’[ to the lance (i.e.,

SR AR N A

Pﬂdﬁyﬁﬁﬁﬂﬁfe@ﬁﬁ Sé@nd(. _eAglu;ld Rrruﬂ@mdh&nmilee’bedéiormthe puncture, as set

puncture (lancin jte. w thout uiri S

S quiEbith g‘FH14|5Q1 Rk kg ity evitagchemdn b Tpite] £ R be modified
tes a1 38HP HEviBY or BRaiin&f 1aRcih Whdmetering device
coliltoect 93{1 l?ﬁew CE (as gﬁ aé} aotest strip)I% ml s

i Nt accdddegitoahe presergumentios site just after a | ancet

has been retracted. Such a device all ows the user to

easily undertake two actions (i.e., placing a device

[OOQUﬂr a spic.ablie al%ﬁfsﬁis%oﬁfsc}%ﬁ{alﬁwwéw 854 Bindihgd de@ieB DO BEording to
he device), thereby sinplifying the collection of a

S ampi @iemrdartv@nﬂqorignw ofithe @resontibyandien. Lepeing dgges S00 includes a cap
ef t FI
C ol ? @C@F(?r?‘%(ré#rl 0 I 3(9#%1}%nt (?f ﬂg E)&%glltﬁg?enftlgﬁ)étasrg{m% 504 and a

f r ompAREPRObE 5B Lﬁoﬁﬁ@@fr@tbel’lﬂ)6t1ﬁclaﬂeseﬁmpﬁftaﬂ’e)(1 e., opening) 508
enbodi nent of the present_invention inc

pr osandigatpddfora fanget (ppishgwn) t&rﬂ?ﬁ%@l@ffé@%@ ug'é’a%%& Prphgs, ppch as
N Rb&hhe rpg‘ﬁig ) 506 REOY5 da?@déé@{xﬁ@i 1ntdosq:éﬂ@1ﬂg@ Qi Plfent Alxpphcatlon No.

deV|ce | des” a ‘housi’ng, ancet t I's noveab

Wi t h0/6e& ek twhich isherdbyusiongprand imfudldyy, refdrenceap
i ncludes a proximal end for engaging with the
housi ng, a distal end for engaging with dermal tissue,

[00308) an opgRikHY 1nc(dde§a retARET 1078 of f¥xitle BAS o B 1Qf Ret@ner 510 has
[ ancet to pass through. The distal end of the c

i nchnteerdy fhangrecessrdi forrdcaiwns Algxibdes¢ap; @qlmS}}Z FI){etalnelr 510 also
def or nahl e rti f ar ssue.
oGy erbhfinedlm ROAHAB LN R B2

dermal” tissue |ancing device is contacted with the
dermal tissue (e.g., dermal tissue of a_fin ertfp
[00104b, abHlswibte eap body 512 has an opening 520 configured to allow a lancet (not

shown) to pass therethrough, an outer surface (rebate) 522, a lower rim 524 and an

upper rim 526.

[00105] Retainer 510 rests on spring 504, which in turn rests on an upper housing (not
shown) of lancing device 500. Inwardly protruding rim 516 of retainer 510 is
configured to operatively cooperate (as described below) with outer surface 522 of
flexible cap body 512. Lower rim 524 of flexible cap body 512 provides for contact
between the flexible cap body 512 and base surface 518 of retainer 510.
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other site fromwhich a fluid sanple is to be

coll ected) such that the at |least first and second
WEeHioe3zs engage the dermal tissue. [00100] ThRCT/HR200%036513

then urged towards the dermal tissue such that the at

| east first and second portions deformresiliently

and approach theretogether, as set forth in step 430.

The approaching of the first and second portions,

hch [ ot . oc [ i 50N, :

000805 oo Bty GG Rl e ot Y BFT RN Soib BRI A e dista
t ogeidhef flefibleheap bbiy 512 Bpusisdagaitsirpotatdeosite @an, dormalttessue) by
t he bul ge by, for exanple, decreasing the size_ of = the
dereyenagns Qﬁéleﬂmmgn@eva@\ﬁpwdé BRsHRTEST Siksy £ausHR flgxible e cap body
cap Mol [ [ ;
caoH 20 e find AP s G RLRRIL RSP RRREL S8, over im 524
ti s@lse refeire@to agthe ptoxirael qudpstirxadle cARbWY JIR0iIdgGBWErds along

PCT/ US20Q3/ 036513 [00101]. .The lge is t | anced, .
usi DR BHEE AR E & }”et?%ercqr]g’ab\@eaélwﬁ’gﬁc‘?ﬁ?relﬁg’lnr&t%"pﬁEf’rgsil,des then grips)
as tgg %acl;éé%rshg, da siﬁ% BR 44R: sifRb ib@RR! DirinkREmPARsIGANURE surface 522

hel a predetermned tinme period in such a_vva%/ .
t hatavelsnvegeni pivoss withirespectitey protendies il 56 of gefeiner 510. In addition,

subsequent to.the |ance_(]..e€. .post -1 anc ressur e,

P gt RGeS Pl BB i ARG B ERE s dn e
appgipttisRbehow «aeconds. A fluid sanple is then

collected fromthe puncture, as set forth in step

450. One skilled in the art will recognize that nethod

400 can pe modified t y, 0f, - el MG . ,
e

acc@pdiodd 519 of RecheekeiRt SO0VANbE amsideRdhd Aclkdity tvidpartions (i.e.,

a cross-section schematic view of | anci.ng .devi ce. 500.

ac cliistiansgsecend SNBKESFOHIYS S b HE TIPS ‘ge@}f?ed in FIG. 15)

i nvention-, cﬁﬁﬂﬁl@tcﬂﬁ rﬂl%\é'dﬁlgteé%} eh?&él 2% SirfoRRding @rmal tissue.
(al so ‘according to arf enbodi ment of the presen
invention), a spring 504 and a floating probe 506.

Fl gati ng 0 506 i.n des an aperture (i .

1003581 ng) FEi 04 ORI o SREST ¢ A5 SThAER g o amother
Passy 4§ eRfbBEGient bF ARtr&EntIneR RN, FUGH G$is o JidBlifiethperspective
probe 506 of FIG 15, are described in co-pending U S. _
Pat e ofjspb Beawiithra user’s fingyrdodonadn deplied inps Gagr @l)includes a main

i ncor por in full .by r r . . ~

0Bk O B o s

Ret gdgagble HbRidne 06 aBadHw@thel inyvdrdlgibegdabbeps donslificudes a plurality of

receiving flexible calp body 512. Retainer 510 all s? i
skin-gripping teeth 608. FIG. 16A’depicts finger F approaching the plurality of

inwardly bendable portions 606.

[00109] FIG. 16B depicts finger F touching the plurality of inwardly bendable portions
606 and being urged towards cap 602 in the direction of the arrow. In FIG. 16C, finger
F has been urged towards cap 602 such that inwardly bendable portions 606 have bent
inwardly in the direction of dashed arrows “R”, causing a skin bulge “B” to form. The
formation of skin bulge B is facilitated by the purchase afforded by skin-gripping teeth
608. FIG. 16D illustrates a manner in which the configuration of cap 602 provides for
a plurality of caps 602 (two of which are depicted with broken lines) can be stacked to

allow easy storage.
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has an inwardly protruding rim 516, and a base surface
518. [00104] Flexible cap body 512 has an openi ng 520
weovhiogiired to allow a | ancet (not shown) to PEEES2003/036513
t heret hrough, an outer surface (rebate) 522, a | ower
rim524 and an upper rim 526. [00105] Retainer 510
rests on spring 504, which in turn rests on an upper
housi ng (not shown) of |ancing device 500. Inwardly
protruding rimb516 of retainer 510 is configured to
operatively cooperate (as described below) w th outer
[003ya)f ace BABAn@lise, ilexishl wianial foodypsGh2mbodimemty dfith&@esent invention

of flexible cap body 512 provides. fqr. contact between .

t hetorqomq ipicecasigst Hifipleproor opr gaéléy dhidy 2eh samagean conceivably
ret ai : .g., bacteri
Lootenfd ssitigetalth RO AR AT G gaans f.g, bacterta or
526fingl)s Theeffars iedart be benefitial fbir st acemdingad efrbedinisnés of the

cap body 512 is pushed ajnst a.target site. (e.q., . . .
der PEEFOIY: ISHHYD f5ybe f??ﬁ%}%ﬁﬁ%h A el G - isygig shaterial, anti-

Logﬁ{nggl 1:%'31%151%% afititviral RAMSHINGorf elxﬁfﬁPtéL EntBidtobi@dPplastic, anti-
oay

o0 conpress and rotate about protruding rim
516midrobiet @iinemnd/t @ntiintwebiat silicGR4 Suftabls@ntighigrabead magerials include

as the proximal end), gf flexible.cap,body 512 slid ;
out iy abap ek St nsfite i PR I sl £, 4 -mchtoro
Meammi d:6xy HipREHol kildt. 5Pk Sfti-Rscrbiial GnfiRad thebe, @i dxample, a
the target” site, causing the target site to bul ge.
Dur corging orffhreessapion mcomeraed digedtiyda tepeaap. t r avel s over,
and pivots with respect to, protruding rim516 of
retainer 510. In addition, during use, flexible cap
[0029¢y S12gkhaip®s Within inwardly facing recess 514 in
the direction of arrow "A", [0010?% From t he
[001d2kgoi ndhersseal Machncal damabieps Pl BXenimay &P wi | |
recogni ze that flexible cap body 512 of |ancing
devi ce 500 can be considered as including two portions
[o01i3e., Tisight irtothesiese ¢ind, ®ymressivieoppritivhoriscaps adeontieg to
of the portions being depicted in Fl 15 that form .
o cmbr st T TR Rt e Gy HERERA PR selH Rigehanical
der gRliydid §64FexehPR)8hp EiERuralen FGOUIA HAD 78 Bow a cross-section
various views of ‘a cap 602 according to another L
ex e tipbagh/the w30 2vpther tofind hlermompaessionnieaprciively, tpl eprosing rigid

. ustapcgs Rshaap 2SR PRk fs Pt RrieRlonfBnERpnieY cap is six-
i NCkidd@sTratidTRothts PREdntaenb@@der( €apdi02 aad RI1 @tk SMare labeled “A” and

nmol ded main_portion) and a plurality of inwardl ,
“B” respectiv%ly. Furth)ermore, the ?nitial distar}/ce between RS1 a)llld RS2 is labeled H1

(see FIG. 17A), while the compressed distance is H2 (see FIG. 17B).

[00114] Cap 702 has six sides, 712, 714, 716, 718, 720 and 722. In addition, the internal
angles of the cross section of cap 702 are shown as angles p, g, 1, s, t and u.
Furthermore, the angle between sides 712 and 716 is angle o, while the angle between
side 716 and RS2 is angle B. Angle o and angle 3 determine the final position of cap
702 after compression. For example, a relatively small angle o can result in cap 702
moving further from point B upon compression than would be the case with a relatively

large angle o.
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bendabl e portions 606. Each of the inwardly bendable

portions includes a plurality of skin-gripping teeth
wWGOB4/083G& 16A depicts finger F approachi ng theCT/US2003/036513

plurality of inwardly bendable portions 606. [00109]

FIG 16B depicts finger F touching the plurality of

i nwardly bendabl e portions 606 and bei ng urged

towards cap 602 in the direction of the arrow. In FIG

ooff, | 5l S RRABSERCL PR ARG PP A

| nWkdoy:. iAhyt fighetiih@edse o farte délbheado asimpmss ¢dg'702 rather than
causing a skin bulge "B" to form The formation of
ski ¢ncputage fgthes rqtafeqnt i t at ed by t he purchase afforded
by skin-gripping teeth 608. FIG 16D illustrates a
manner in which the configuration of cap 602 provides
[00iD6] a phicatipsyurofenenfly n602orfiprassedbetwtten tiwaperallel rigid plates

depicted with broken |lines) can be stacked to . allo
ey S0 S50 DS S AT rO e Telated FIGs.
[ 00 i 16 St i for caps to
crbod g o Pl RE Aol PRPSR Y. e nt o
contact with blood or other bodily fluid. Such contact

n concei vahl | ead to_contam nation of the cap.w th

(0038865t T abistou B sn et SREEy Aty a e Sttt lor the

f ungivdntiol E&iRHSerdid madBe REPR{REHH pladlicih@theGadntion. It is intended
according to enbodi nents of Fhe present r1nvention to
be thet thedollawing eléms gefineithe soppe of therinegmtion ghé thabmgthods and
material , anti-,fungal terl.a J= M
o Srjeees Fbine PEor MRS Ut BRAR eftibiiatt bEkovered therby.
m crobial resin and/or anti-mcrobial silicone.
Suitabl e anti-m crobial materials include
anti-m crobial conpounds that include trichloro-pheno
group, such as 2, 4, 4 -trichloro -2-hydroxy di pheno
ether. The anti-m crobial conpound can be, for
exanple, a coating of the cap or incorporated
directly in the cap. [00111] Exanple 5 [00112]
Theoreti cal Mechani cal Anal yses of an Exenplary Cap
[00113] Insight into the use (i.e., conpressive
operation) of caps according to enbodinents of the
present invention was obtained through a theoretica
mechani cal anal ysis of an exenplary cap
configuration. FIGs. 17A and 17B show a cross-section
t hrough the cap 702 prior to and after conpression,
respectively, by opposing rigid
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surfaces RS 1 and RS2. In this analysis, the
cross-section of the exenplary cap is six- sided.
WO pootiogd37poi nt s of contact between cap 702 andP@3U320a31086513
RS2 are | abeled "A" and "B" respectively.
Furthernore, the initial distance between RS 1 and RS2
is labeled HIL (see FIG 17A), while the conpressed
di stance is H2 (see FIG 17B). [00114] Cap 702 has six
sides, 712, 714, 716, 718, 720 and 722. In addition,
the internal angles of theCbABd48 section of cap 702
are shown as angles p, q, r, s, t and u. Furthernore,
the angl e between sides 712 and 716 is angle a, while
Th%ﬁﬁﬂﬁhﬁwgm@éﬁﬁben side 716 and RS2 is angle P. Angle
a and angle (3 determne the final position of cap
702 after conpression. For exanple, a relatively small
ang| e a Kafp FESHidmalti%ap1afBihg dePENBe Hevntd GEsubN@iing device
poi nt B upon conpressi on than woul d be the case with a
includingta hveising andradencehigiisanovablewpiipeerch isthy Housing, the cap
PCT/ US2003/ 036513 [00115] In the positioning of FIG
COMFBM& he geometry of cap 702 prevents further
rotation. Any further increase in force will act to
conppexsmgland fO2ergaging withhdehowshegnur age furt her
rotati on. [00116] Since caps are general |y not
corrpressed het ween twp. paral | d plates during
used diské ergkfarieageging WHE dﬁ?”ﬂa \HS?"re ?Ig‘togni ze the above
analysis, and related FIGs. 17A and 17B, is presented
for o fIgse ?%k HnRASES1aR8Yt Yo pds9@kduldh; | t shoul d be
undael?st ooﬂ hg?o{a}arl ous alter nEo\t ives %lo t he
enbodi nents of the invention described herein
whenejal thy édstal ﬁnﬁ@) ingdudes piigast BdirstPREiRL and. 2 aeﬁondqurﬁ%méagagmg dermal
tischiby Bt i i S S PR B O Pl BT BOREmI0Ie £ gt when the
capSARRtsahdlif eged ehwdrds dandl tissae rtheqicasalfiestbad becondpertieds deform
t hereby. 26 WD 2004/045375 PCT/U 2003/ 36513 CLAI M5
resitigatly.dhEesr the deymal figgpejagd agproach, Tdermal tissue

| anci ng device, the dermal tissue IanC|ng devi ce

i nchudi ngpa cﬂ?&ﬁdlzﬂﬁl PRfwRich alegdt oh8 a8t tHesﬁrW@aﬂﬁi sebond portion
respect to the housing, the cap

includes an edge portion that serves to define a part of the opening.

3. The cap of claim 1, wherein the at least first and second portions are adapted
such that when the cap contacts and is urged toward dermal tissue, the at least first and second

portions deform resiliently such that the opening is reduced in size.

4. The cap of claim 1 in which the at least first and second poftions forma

continuous ring adapted for engaging and surrounding dermal tissue.
5. The cap of claim 4, wherein the continuous ring is substantially circular.

6. The cap of claim 1 in which the cap is at least partially formed of a resilient,

deformable material.
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conprising: a proximal end for engaging with the

housi ng; a distal end for engaging with dermal tissue;
w@na4ass3epeni ng for a portion of the | ancet toPQEES2003/036513

t hrough; wherein the distal end includes at |east a

first portion and a second portion for engagi ng der nmal

tissue, the at least first and second portions being

resiliently deformabl e such that, when the cap

contacts

| east fi }rg‘% gaéDnEf iaé%‘ cﬁ ?%ncgs orrn%nJi ﬁ?gg? e%ﬂ%{lfcﬁefonnable
mafRiE Bgeectdief6le iifddrotub Smestlag of alpstbrmnh nidveriay, pgle/trtweuc materials,

2. The cap of claim1l in which at ast one of the
polyypethang Brefarists, tirk BalsuAlg e Wteriaﬁ% Podeembiiatignsdhereof

port| on that serves to define a part of the opening.

dhe cap. of, & Al H@gﬁ%ﬁi fé|?§fo"i11tneh 888 natdrfaP burBbiEntly

second por? ons are éa‘épte that when the cap
tragspateactosliginguish autuge shrveér ok wighdraivntwigsiie detnhad tiague lancing device.

|l east first and second portions deformresiliently

such that the opening.is re uced The cap

of 81 ai i P i £ st SFREST ol PegphErMaiddfhy

portions forma continuous ring adapted for engagi ng

andigur r oHOEHP & diEMBlwHekdis U cap is dhegiaagd ebilieh@ diick that the distal

wherein the continuous ring is substantially circular.
endsis mdre resdsnbthag (th profingal ewgl ch the cap is at |east

partiallyformsd of aresilient, deformable material.

9 mé@&)s&vé i CW\&H’@?&Q% ﬁeslg‘t ledst Jﬂ@llfﬁﬁmga of an anti-

clam6 e’cap IS ma resilient
miclebial mmiatiel. mat eri al sel ected from't he group consisting

of elastonmeric materials, polyneric materials,

ot 441 5l 4E° RO Ha TRt g (8 iepds a rchloro-

ph&lo@béﬁaﬁoun\&her ein the cap is fornmed of a materi al
sufficiently transparent to distinguish a fluid
sanple to be withdrawmm with the dermal tissue |ancin

devilze. The canef daipr b wiegaimibe tHeflasogphsmobeaygppupd éﬁo%lg 4-Trichloro-
e rial. 10. The cap of claim1l, wherein the :

_hé'%o%' ﬁ%@éﬁgr aded resilience such that the distal

end Is nore resilient than the proximal end. 11. The

cap14f ciThé mplef aMiar Biwherdie theagppiisclades|asmstingaff antiadniopobial

formed of an anti-

material.
15.  The cap of claim 1, wherein the at least first and second portions are inwardly
bendable portions.

16.  The cap of claim 15, wherein the inwardly bendable portions include skin-

gripping teeth.

17.  The cap of claim 1, wherein the at least first and second portions have a six-

sided cross-section.

18.  The cap of claim 1, wherein the at least first and second portions have a six-
sided cross-section, the cross-section including an internal angle that determines a compressed

position of the cap during use.
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m crobial material. 12. The cap of claim1l, wherein

the anti-mcrobial material includes a trichloro-
w@b@aosssconpound. 13. The cap of claim 12, wheP&i/nS100&036513

trichl oro-phenol conpound is 2,4, 4-Trichl oro-

2- hydr oxy-di phenol . 14. The cap of claim1l, wherein

the cap includes a coating of anti-m crobial

rraterial 15. The cap of claim1, wherein the at |east

Llo: é ons. Secool%ﬁgpgg:; whirei ag}% ca{ig@J \Ntérlr 9%‘??91581(21&6 with other

idehtiod@EAsy bendabl e portions include skin- gripping
teeth. 17. The cap of claim1l, wherein the at | east
first and second portions have Si X-

cr 03%- sethq ¢p. of ghrimTly évbé%l e a&feg;;trﬁrgt a%gq@d,popp@qsaipform
resiliERT s‘é efl%zléﬁ%&hea&]&[{%?ﬁ&ﬂg aR@5 508 tﬁ@%ﬁ)g@t&éﬂ Stich $hl %Gbul%a is created in
Cross-secti on, a

e cross-section inc Ing an I nter
the dBhA tishirt determ nes a conpressed position of the
cap during use. 28 WD 2004/ 045375 PCT/ US2003/ 036513

19. The cap of ¢ al 1, wherein the ¢ conf ed

Lo Bb ot Bekemiod PP o PHERET HER FeaRTEUSE SrAgp et bre-lance
preS&Pe ﬁfmﬁh%h?@hé buld %%k b ltaﬂcﬁnQBy hiRartmbl tEs@ﬁe RRAEing ¥6A108 and for

portions orm Tresiliently, engage the dermal tissue
appshyldg appstdands préssuestto Getlive masru@]nmgﬁ ¢ bulgp aftefdanging by the dermal
. ?at ed in the dermal tissue. 21. The cap of claim
tlssﬁ@ angigdgyiSet he cap is configured for applying a

pre-lance pressure to maintain the bulge prior to

| ang2.ng Alap i L@rim] tidsus Bmeingaecicaghel datiad tissnd 1ming device -

applying a post-Ilance pressure to further i nt.ai nj ng
includengtahaysingfand a lmﬁtﬁhﬁgls Byovehls Vel seaect {9 %}ggeuq% élil%gap

22. A cap for a dermal tissue |ancing device,
Cor?ﬁﬁng%r ti ssue lancing device including a housing
and a Iancet that is novable with respect to the
hous prugimaltead dapengaging with the housing;

a distal end for engaging with dermal tissue; and
an opening for a portion of the lancet to pass through;

wherein the distal end includes at least a first portion and a second portion for engaging
dermal tissue, the at least first and second portions being resiliently deformable such that,
when the cap contacts and is urged towards dermal tissue, the at least first and second portions
deform resiliently such that the opening is reduced in size, engage the dermal tissue and

approach theretogether.

23. A cap for a dermal tissue lancing device, the dermal tissue lancing device
including a housing and a lancet that is movable with respect to the housing, the cap

comprising:
a cap body;
a retainer; and

an opening for a portion of the lancet to pass through;
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conprising: a proximal end for engaging with the

housi ng; a distal end for engaging with dermal tissue;
w@na4ass3epeni ng for a portion of the | ancet toPQEES2003/036513

t hrough; wherein the distal end includes at |east a

first portion and a second portion for engagi ng

dermal tissue, the at |least first and second portions

bei ng resili ently def ormabl e such that, when the cap

g 1SS
QL BE Sy B 5 L0EHh BT SaGRITEl SR U Pt e o
@u@ﬂgwmmﬂmthUQnehmh@ is reduced in size, engage the
dermal tissue and approach t heretogether. 23. A cap
for a derpal tissue devi.ce, e dermal tis
WhERi R GABRT 1S & TTHEHAIPRG L RN yith At HoUP A CBt oxchgie end for
enéc%nﬂ‘pgwﬁphﬁc\égb dy.6ppect to the housing, the cap

i SI ng cap body; a retainer; and an opening for
portion of the lancet to pass through 29 WO
w@@@ﬂﬂ@d&%@n@@ﬂ‘t@@aﬁ (DgsﬂY)B@Bm@s atibet ifinst phgiapapdiaciggond portion for

R TR R R T -

thawweﬁl the &efiﬁ‘cohﬁk%' aﬁhﬁﬁs ﬁ@%d WX d¢Thlal B8de ftBE at€lBRGikAGnd second
th the housing and a distal end for en agpﬁ% mnth
O

pom@es defprrp aepjliendidengaes Bierlernd tispus ad apppa
body includes at least a first portion and a second

por tzh on 5 ca 9%@3&1{@3 %{eﬁ]%}é tile g(ﬁ'%kﬁ?na]l Eltﬂ?oilat%}e g%?lgcgrdr}gg Preevented by

first” an portions I'ng resilient
thesgtainer fibait defbmﬁﬁg bhigvacdly ic aplane tssbstamiiail g pammjedo plardsntaining
dermal tissue, the at least first and second portions
ted&’PB‘lnﬁ'lresHlently, engage the dermal tissue and
approach theretogether. 24. The cap of claim 23,

whepei n trhe cpf Oxd1aE 28 Reheddin HSprERitAP Ol of the Bﬁfﬁﬁ&ﬂi ®&bly rests

by the retainer from'deform ng outwardly in a plane
withubide aeteingl. | y parallel to a plane containing the
openi ng. 25. The cap of claim 23, wherein the proxinal

end 28.f t I:fﬁe Sﬁpoibcqg}{l EBr, %&ﬂe}(eiﬁ ﬁ?etpsroximal end of the cap body is fixedly

mounted to the retainer.

27.  The cap of claim 23, wherein the retainer includes a stop for preventing
deformation of the cap body in a direction generally perpendicular to a plane containing the

opening.

28.  The cap of claim 23, wherein a cross-sectional shape of the cap is such that a
pivot is formed on the cap body and within the retainer such that when the cap, including the
cap body and retainer, is urged towards dermal tissue the cap body pivots within the retainer

such that the size of the opening is reduced.

29.  The cap of claim 23, wherein a cross-sectional shape of the cap body is such
that when the cap is urged towards the dermal tissue of a user, the cap body experiences one of
falling and folding in on itself once a predetermined urging force is applied, thereby reducing

the size of the opening.

30



within the retainer. 26. The cap of claim 23, wherein
the proximal end of the cap body is fixedly nounted
W eoottlogs3ret ai ner. 27. The cap of claim 23, wheP&i/nS100&036513
retai ner includes a stop for preventing defornmation
of the cap body in a direction generally perpendicul ar
to a plane containing the opening. 28. The cap of
claim 23, wherein a cross-sectional shape of the cap

IS ch at_a .V ' d :

e e SO YD, R R Eia ARy Sy resion s
as fol¥@able @ RPhvdaRsfol@imdmidelf dise tegeeddi@nandisioaerisapplied.

ti ssue the cap body pivots within the retainer such

that the size of the opening.is reduced, 29. The cag

of &l-ai mbgcangfeiamy3a Whekdsthecap padaindiskyier gre fopacd as an
. dy is such that when the cap is urged towards
HH%%@*%@an| ti ssue of a user, the cap body experiences

one of falling and folding in on itself once a

pr ed2t er Theeap efrdaimpP ¥, ohemin teappldf dak, opehigabyeduced once the cap has

redu&%gg}g}gg size of the opening. 30 WO 2004/ 045375
begpHFERYSONBEISSSEBALISSY: The cap of claim 29, wherein the

cap body includes at |east one weak region so as to

enaBte tige Gﬁpomgiﬁ 130 wiheldin tHe retinet B #n iaWaRIY hRing recess for

predeterm ned force is applied. 31. The cap of claim
rec@i3ingthe eati podyrradeapnbdly pratiudiag sinheqniighesdfte opa@tizely gpoperate

gntegral, unit. 3 The,. c of claim 23, wherein the
Wﬁéﬁ?zg%?u?$%w%ﬁ%%ﬁ%8Cﬁ%b? duced once the cap has been
urged towards dermal tissue. 33. The cap of claim 23,
wheg4i N The capedfadlaiar 23) adestin thewap tbyy fsacilaxiple eaebadyf or
receiving the cap body and an inwardly protruding rim
conf i gur to qperatively cooperate wth an the outer
sur Pace gfdla?q*?égg"éﬁem%%. The cap of claim 23,
wherein the cap body is a flexible cap body. 35. A
| ang@budgyi ce conprising: a housing; a lancet that is
noveable with respect to the housing; and

a lancet that is moveable with respect to the housing; and
a cap that includes:
a proximal end for engaging with the housing;
a distal end for engaging with dermal tissue; and
an opening for a portion of the lancet to pass through;

wherein the distal end includes at least a first portion and a second portion for engaging dermal
tissue, the at least first and second portions being resiliently deformable such that, when the
cap contacts and is urged towards dermal tissue, the at least first and second portions deform

resiliently, engage the dermal tissue and approach theretogether.
36.  The lancet device of claim 35, wherein the cap includes:

a flexible cap body; and
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a cap that includes: a proximal end for engaging with
the housing; a distal end for engaging with dernal
wo e@ges37and an opening for a portion of the |BCIES2008036513
pass through; wherein the distal end includes at | east
a first portion and a second portion for engagi ng
dermal tissue, the at least first and second portions
being resiliently deformable such that, when the cap
contacts aqd is urged towards dernal tissue, the at
| east fi PS5t 8Hd second portions deform resiliently,
engage the dermal tissue and approach theretogether.
36. 3The haiefindByh@eanf meleaihpgddbce M ¢y deh@alCigue, extracting a
includes: a flexible cap body; and 31 WD 2004/ 045375
fluigermplrygapaeesusan eabe Hiither sadiuid sagplep heegmbigeddancet and
1ne%ﬂ?.@@§ﬁ5%&@pgﬁ¥éce for lancing dermal tissue,
BXL Pac I'hg a -ftuid sanple and neasuring an anal yte
within said fluid sanple, the conbined | ancet and
nmet ghousingjevi ce conpri sing: a housing; a |ancet that
is noveable with respect to the housing; a cap that
includes: a.proxinal end for e ing with the
houd FARGS! thidy BEXFaReFItR SrPEdR B eh der mal ti ssue:
and an opening for a portion of the |ancet to pass
t hr Quap thathegies: t he distal end includes at least a
first portion and a second portion for engagi ng der mal
tissue, the at |east first and second portions being
resi | i enéPyoxgatlomdedn egagien Wildhe hopéist he cap
contacts and is urged towards dermal tissue, the at
| east fi %ﬁfs&;ﬁ@gd CARLLROGAh ABSndl 6QlcMind esi | iently,
engage the dermal tisSsue and approach’theretoget her;
and a netering device for nmeasuring the analyte within
t he fl ui en spanpigfor 3@ortiancd i lanett kapase thrawgh; met er i ng
device for lancing dermal tissue, extracting a fluid

Wh%%%t:hg d}asﬂaq e %ié&luge? ?tullg%st %gﬁ’%té)tgﬁio\é\fénlaia%egaled 60'1%%&9 for engaging dermal

tissue, the at least first and second portions being resiliently deformable such that, when the

cap contacts and is urged towards dermal tissue, the at least first and second portions deform

resiliently, engage the dermal tissue and approach theretogether; and
a metering device for measuring the analyte within the fluid sample.

38. A combined lancet and metering device for lancing dermal tissue, extracting a
fluid sample and measuring an analyte within the fluid sample in which a fluid collection
device is delivered to a position adjacent a lancing position after lancing has occurred such that
thé fluid sample can be collected and measured within the metering device without
repositioning of the combined lancet and metering device with respect to the puncture, the

combined lancet and metering device comprising:
a housing;

a lancet that is moveable with respect to the housing; and

a cap that includes:
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device is delivered to a position adjacent a |ancing
position after |ancing has occurred such that the
wo bwird4325pl e can be coll ected and neasured w PE/NS1008036513
netering device wi thout repositioning of the conbined
| ancet and netering device with respect to the
puncture, the conbined |ancet and netering device
conprising: a housing; a lancet that is noveable with
respect to the housing; and . hat i ncludes: 32
W0 2004/ bsrBaisan oses el el nal “end for
engaging wth the housing; a distal end for engagi ng
Wt h der galstdl 58 88 en aRithAemal gisfiet adl porti on of
the lancet to pass through; wherein the distal end
includes at least a first portion and a second portion
for engadjt PRENRS YRR POTtioa]dhe lapeet 13 Pase Hepugh;r st and
second portions being resiliently deformble such
t j r :
i tne BRET bl Foc) KR CIOML AT pBR S QBT IHEGE o cogoging dermal
tissdefthe ahleast Sirdtiand tdcpnd pogiagebeing ratdremtlly defosmatee anch that, when the
approach theretogether. 39. The conbined | ancet and..
cap O P ALE (Tt CirPDHSSUGrIEF o4 IReS. et pegond Béttions deform

esit tHEMLSR kiSsu@ ah&@8pprohdH B thér. et hod for
Iesﬁgﬂﬁg%&eﬁgﬂ on of a1 Sful Si d }g%rrpl e ferreg%eder mal tissue,

the method conprising: providing a dermal tissue, )

| and9.ng dbwteebinpdianteteng a@ée.nngagem@ﬁ algim 338 wherein the fluid

hat Ls.noveable with respect to the housing; and a
Cont@g@m%ﬂeé’twaﬁ@ﬁ%%g@p'a proxi mal end for engagigng with

the housing; a distal end for engaging with dernal

ti sspe; Andethod Gpeaid eudletidon of pfhuitlisempleffrdrh detngad tistuet the method

pass through; wherein the distal end includes at |east

a fP¥BRTIYYti on and a second portion for engagi ng

dermal tissue, the at least first and second portions

bei pGvidsd 4 HeRd Vsl Sice that includes:
a housing;
a lancet that is moveable with respect to the housing; and
a cap that includes:
a proximal end for engaging with the housing;
a distal end for engaging with dermal tissue; and
an opening for a portion of the lancet to pass through;

wherein the distal end includes at least a first portion and a second portion for engaging dermal

tissue, the at least first and second portions being resiliently deformable;

contacting the cap with the dermal tissue such that the at least first and second portions

engage the dermal tissue;
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contacting the cap wwth the dermal tissue such that

the at least first and second portions engage the
wa@lesoamis3vs ssue; 33 WO 2004/ 045375 PCT/ US2003/ OBGB1S2003/036513

urging the cap towards the dermal tissue such that the

at least first and second portions deformresiliently

and approach theretogether, thereby creating a bul ge

in the dermal tissue; |lancing the bulge using the

| ancet to create unc ' ; .

cor e e P T BRI ForblolidnR thOR: 1o Byt ndjocond portions
defévat Reticafly ehdipprdidh thdretogéther! hrrdbyFramging tachml gheia tigadeemal tissue;

the size of the opening due to the approaching

t heretogether of the at |east first and,s&g nP

porlengng thedplgemysingbe Fugetse Cropts ARUSTUGHEDS PH geHd

collecting step includes collecting a blood sanple

_fro(fgalglaﬁlgyﬁﬁiﬁ%ﬁﬁg m:{llgb:plﬁ@{up@d of claim40 further

i nc appl yi pre nce pressure to the denna
tissue by holding the cap against the dermal tissue
f ol 4lowi ribhet iethod gF lgins #epwlzenein thd wigineosterhdeckeanes theysize of the

B S B S 5 B Wy, 50 B,

post -l ance pressure to the dermal tissue by hol di ng

t hegcap pgainBGbd of Bieind @0, Wheréih SBeieolfeotih®wem thetuldies collecting a blood
| anci ng step, thereby further maintaining the bul ge.

samphe frpmehepanidéreof cl ai m 44, wherein the applyi ng of
the post-lance pressure occurs for a predeterm ned

ti %-Of-ﬁﬁ)@ﬁl%gﬂﬁﬁﬁllaﬁﬂ%w?‘%“ﬁ . A nmethod for the

col[ection o sanpl e ermal tissue, the
met hod conprising: providing a dermal tissue |ancing
devi ce tamlyihgpteddes: pressutedadindgrmal tisshe by hpldang the cap against the

nmoyeabl i t.h respect to the . housing; and. a o
AT RN N -
bulge.

44.  The method of claim 40 further including: and

applying a post-lance pressure to the dermal tissue by holding the cap against

the dermal tissue following the lancing step, thereby further maintaining the bulge.

45.  The method of claim 44, wherein the applying of the post-lance pressure occurs

for a predetermined time of approximately 5 seconds.

46. A method for the collection of a fluid sample from dermal tissue, the method

comprising:
providing a dermal tissue lancing device that includes:
a housing;
a lancet that is moveable with respect to the housing; and

a cap that includes:
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a proximal end for engaging with the housing; a distal
end for engaging with dermal tissue; and an opening
wo cro4@4BeF ti on of the | ancet to pass through; MEUS2003/036513
the distal end includes at least a first portion and a
second portion for engaging dermal tissue, the at
| east first and second portions being resiliently
def ornabl e; contacting the cap with the dermal tissue
such that the at l.east fdr C ons
engage the def®E™ ??i é?ré¥%:Bgiﬁnggﬁogﬁé%nrds t he
dermal tissue such that the at least first and second
portions def grigtdlead Fdrentigin@withappnaaskue; and
theretogether, thereby creating a bulge in the derma
tissue; lancing the bulge usi gg | ancet to create
a puncture i naRRBSIBRE (62 PPIRA 349 Pasytlgueh;
pressure to the dermal tissue by holding the cap

whef M8 Widd18nd %%ﬁl%ﬁ%% af leSS H%rsttﬂ%%&%dfﬂek&%f portion for engagmg dermal

mai ntai ning t and collecting a fluid sanple
tissue ptire bhleasp dimst tand eecon@ 5011101’18 being resiliently deformable;

contacting the cap with the dermal tissue such that the at least first and second portions

engage the dermal tissue;

urging the cap towards the dermal tissue such that the at least first and second portions

deform resiliently and approach theretogether, thereby creating a bulge in the dermal tissue;
lancing the bulge using the lancet to create a puncture in the bulge;

applying a post-lance pressure to the dermal tissue by holding the cap against the

dermal tissue, thereby further maintaining the bulge; and

collecting a fluid sample from the puncture.
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