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TI SSUE LANCI NG DEVI CE BACKGROUND OF THE | NVENTI ON
[0001] 1. Field of the Invention [0002] The present
wOd@alists rel ates, in general, to dermal ti $g¥RshRRNGicRG
devices and, in particular, to caps for dermal tissue
| anci ng devi ces and associ at ed net hods. [000312.
Description of the Related Art [0004] Lancets in
conventional use generally have a rigid body and a
sterile need| e that fir as to
briefly pr oFMo%OR%HEMWEQ%ﬁE@EﬂB‘&B?%&ﬁ a
conventional |ancing device, a lancet is nmounted within
a longitudinal housing and is novable along a

| ongi tudinal axis relative to the housing. Typically
the | ancet is sEAGYGRAINIRPHRHEINVENTIANNG t he

| ongi tudi nal axis on release of the spring to puncture

[0001)€1 ., FieldloR Bfe@nveRfiof Ut ) dermal tissue. A blood sanple
can tHen be expressed fromthe punctured dermal tissue

[0892)s que e Ahsgrasent nventiqn ekiep,dn peneRb 19 dormal tissps laggipgdevices and,
ar e a0 rriotier, u!P Y for bata; e REGHE BHIES MERsdcRieSHIRE.
col | ection. The lancet is used to pierce derma
tissue, thereby enabling the production of a fluid

[o%ﬁfipi e?%s‘éﬂ%.é%flﬂ*%? from the puncture and

urd sanmple for testingyfor an_
[Mﬂﬂl yt e, Isnetts msogtentiombuse Bresrallydwie # Heidipery endmyrrdle pesdle that
Eo&é&h tﬁﬁéﬂe@ B as46 ¥hi Igrgmgie’ﬁ'o?n bSha fHefancet! 1 &

test c Iection evi ce nay part of a conpletely

s epascaventionaiireing dle vieg & ilwtamowde\ﬁﬂn@ adgngiteding rhOthcmg andis
may f Ol M e aqu%tuﬁﬁgfllyggéﬁgiah A eRthofdsh. nﬁtpﬁfaﬂ? ¢he lancet is spring

system such - as t ose In I nternationa
App| Toadediapd digen algng hepugiudizataxisopiplrsss REthe gpringre puncture (ic.,

03/ 033827 08+ F@ﬁgﬁzﬂ e A bl&géalgle‘%ﬂ &b béexp%E&lkB’onfx tHel ¥

incorporate by rererence )( sanp es ar
nost puokrrdrileyma] siksg by FW@#{: ékltls i)éhe fipger. or P‘t‘iefr‘f’éeﬂi of the

genegol| daidfls B red Qtﬂipigueieworthe presence of
capi ty blood vessels. However, the nerve density in
the fingertips can cause significant pain in many

1 ent S. e IR ik G&d%‘pt@}cta ﬁ&‘ﬁﬁi hééﬁe %ﬁeﬁ'&%’cnﬁ'}lﬁnﬁ tl@bsproductton ofa
ear obes, palns, |inbs and domen,

pr acfliid semple, frpicaliydleodafrom rﬂiﬁdl“il%téfes“il‘[l 6%“%‘3}1 ‘Eféh‘f 3@@ sample for
sen Stcgtin\é%or SHONENRS such B8 Rcdse. 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
sufficient blood volune. Use of these alternative

sites al so makes bl ood transfer directly t
wﬁ@@*%%§’ﬁlfflcult particularly when a coﬁ%ﬁﬁ%%m?gﬁ%gﬁ
and netering deV|ce is enployed. [00071 After

puncturing dernmal tissue, conventional |ancing devices
are put to one side and the user squeezes bl ood from

t he puncture wound. This tech ue ui.re cl

st oplkegeatize itss prsalsp jess Jisgly han 2 5&%“&%{ dﬂ?}“@“ ?@"W&E@"% volume.
t wopygd ﬁﬁhcf%@ SkeRdtio sitcPRE nAkéebtidd tahsthl R B tak pevies difficult,
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| anci ng devices are available from for exanple
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|ncanpbkaMﬁﬂ fuIIy herei n by reference [00091

Furthernore, typical |ancing devices often include a

cap that engages the dermal tissue and through which
[0008p | ancEbnvertiinalisesngadevices ira gvailitle frempfw*am ple, LifeScan, Inc. of

th
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ssue ancl n conventi onal
cap 6j0d5 S6AmeThylon et at.cmd RES. RmentNQiésQﬁuZSQ trs@mlas &t dprangh of

anmount _ of ress pplied by a user
pr|3¢“?6 WE %d%ﬂ %m; ance?gé%ﬁls pressure forces the
cap down upon the dernal tissue in a direction
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[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 tissne. A small
amount of dermal tissue can pass through the aperture and form 2 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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nmetering device, the area surroundi ng the puncture nust
be squeezed by the user. [0011] Obtaining a blood
wiRlGasi excess of 0.5 pl using a lancing p ggfﬁoams 13
wi t hout subsequent mani pul ati on of the skln adjacen

to the lanced cut can be problematic. To obtaln | ar ger
anmounts of bl ood, pressure (such as a punping or

m | ki ng- action) is wusually applied to the skin

) Ry S e RSk o s

conbyrie usanci ng and transfer to a test cell of the
bl ood produced on lancing into an integral unit wthout
repositioning the device. One such device is a blood

[oaH1ycOSe (BRRi I WodBafplelil 8fcebsSofPESL tusia g @ tareig inB&ile without
dernmal tissue over the site to be tested. These

dev Febsequap mHpatien obthe slinpgiagent o ihe 'é&‘éﬂ G4t f-‘épye pigblematic. To

ef f LGl fNhrg BURRIURG oRBlbbd 'ﬂ:resMﬁ‘@ (MER Ala gubi &th@ﬁéh) is
used but I's difficult to inplenent rellab

Thi gsuslyaeplied i the skig étﬂJa%atstOtth? Ipgppd gu iperder g0 f?&e@fiﬁlﬁgnﬂ blood
deV pGlintoRgts i 887 Sokl Gevitld R6hbine 1AAERE a@mad@fe? M@stlale@ Bflthe

before picking up a nmetering device and placing this

i n &lved ardusgdion laugingiatppy lmttﬁrﬂwt dHithput srpopitiowag tedovisy. One

St Lhonigaded o M@%&g@h EhsuldShALADS is ditn€Pth he berthal tissue
an evi ce

erma t1ssue at enabl es a user
obt aver the dite i be testeds| ’Eaeeqadqyxces dp it ewss@nﬁﬂswtewd@mtﬂy for

su b%ﬁﬁ@{%ﬁmwmuﬁ H7h M 1 -cu ¢34 u@éﬁswtﬁﬁ [ Beuit to implement

K1 ng anced area. In additrion e cap sho
be cadiablyt i ble with use on a variety of testing sites
(e.g., fingertips, linbs and abdonen). SUWMMARY OF THE
| NVENTI ON [ 0014] Enbodi nents of the present invention

[0912¢ | ude Fhig mpanisghat ggeenhias tp lay apiderths metering device fhequagge the

devisggniBalea %@m&&e 3198 BEfoldpi QR Al o Retbittl @bvRRMRA Blacing this

(e.g.,. a blood sa e) wthout such subsequent
maniuperntact with s ngw é@ﬂmﬁfmmﬂﬂhhoﬁnl ki ng of a | anced
area. Caps in accordance with enbodi nents of the
present invention are conpatible with use on a variety
106;1‘31 t est i Al opededinthe field, therpfges; isiapap fqrjafpunad Hepug lnneines dyvice
a h%ﬁat ergpRdl m@é}tté obtfih atffas mn@fee(etg h@lﬁ%ﬂtsin%le)' m{ouﬂsmsequem
met hods for collecting a sanpl e using ‘a der nal
manipulation {e.g., squeezing andfor nnlkmg) 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

. squeezing and/or mlking of a |lanced area subsequent

kng step. [0015] A cap according to an

g?eﬁop{ﬂg?jjsenbodi nment of the present inventi off 52003036513
adapted for use with a dermal tissue |ancing device
that includes a housing and a | ancet. The lancet is
rmvabl e with respect to the housing. The cap includes a
pr oxj. end for agi n \NlthththSIn a di st al
g B 155 teties S ol e ke tBinaiion oY by dor milking
(i . eof a layed tieh 8dbstqienito Adnkingte@f the | ancet to pass
t hrough. The distal end of the cap includes at |east
first and second portions for engagi ng dermal tissue.
[fhspe fi | US Eapad%gordﬁg@@mje;d@ﬂblaf%oafnﬁznf &5thl bR6nk }ﬁventxon is

def or such_that, when the cap contacts and

urg aP ek Wil & Agrmal F%@éﬂ%&ﬂ@%éﬂh&t telndes lmtwpg and a lancet.
reSITheqmdev veRe S L
t her et oget h]gr V[ OO%g]ﬁrésBﬁcégﬁgﬂmfug%]gt ﬁg@% & (:el%‘?a?%ﬁgﬁ?galendfor
f | U eagRWED the hgusing, ajgistad anchfahwgegmg W@ih]dd@aaiabsue idsan apening
accqp g RgrthR) a%ﬁfmlo?mé lﬁﬂg%j l&é élﬁlrbtf the cap
i nvention includes first provi ng a erna I ssue
| ancinrfigdegayieass firstprd wepndgiortions foy engagingidegnal dvsue e Thdse Sirst and
prov, t
W £ roor s polony Ty Ricly S Uehap s\ AGE, whiitthe b AREER s urged
i ncltpyeds dermabbigsna thegnertions ﬂefemg@gilmglm ehgagh theldsusal tigsue and
a dighhcifbretobheLN9agi Ng Wi th dermal tissue and an
opening (i.e., aperture) for a portion of the |[|ancet
to pass through. Furthernore, the distal end of the cap
oofgl udes I

o mmbl Sse s i oBLecger s ASASAEhIE B0k 4 88bd oy g dermal
The tisgys aseording tejan srgmplansenie t:bfﬁge present mverndion feindes first
Cont;ﬁ‘&ﬁﬁgg Wik that H&ugfﬁﬁ% devideS %’H@dé ‘a.gtlssu %m%de% %%HL%
of a fingerti Fb, donen or er Wh
a fmﬁ?‘ade eéauhgu&mg Béané%flthaé@tr@qy)ea@wﬁhma@cttmc housing and a
| eashp f ThSdap
(oo, VAT RERMN POLDAARS (50805 S 1Bl o disul end
der rfef engpging et dermaljtisspe and amopering(i. €a apAreik) fesrariontisul of the
for C]ﬁ:)ceﬁtbl%bssttﬁ%ﬁ Iﬁrﬁénﬂo?@ﬂe didedi $hd 80 é% g?deggt %f?ﬁﬁ;t and

deform resiliently and approach t her et oget
appri6eRe restisate defarmpbleportions foengigingalermal iswge by, for
exanpl e, decreasing the size of the dermal tissue
| anci ng devi ce o en .. The bulge is then |anced
08L{lhg t hdbe stnfithe Qﬁanglrt@aieéwwlﬁmmséhmomete@mg ¢he dermal

f r oms¥hRi€B., 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.
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PCT/ U52003/ 036513 BRI EF DESCRI PTI ON OF THE DRAW NGS
[0018] A better understandi ng of the features and
g%vﬁ&?ﬁ%‘?sc‘ of the present invention wll be obtained

y tTeference to the follow ng detail ed descriGIUSawW3npeat3
sets forth illustrative enbodinents, in which the
principles of the invention are utilized, and the
acconpanyi ng drawi ngs in which like nunerals indicate

i ke el ements, objects and forces, of which: [0019]

FIG |Ais a BREFRDESCRIRTION OF THE DRAWINGSe With a
dermal tissue |ancing device according to an exenplary
rEﬂ'godi ment of the present invention; [0020] FIG 1 Bis
[9P18ht t om 4 beiter uRkessiingme of he depfiresrantt pdyantages of tiopredentin@ntion
2A | $ilPod¥BiadRadl/! ' ik L of .t cap
body_illustrat g)g r?‘fﬁper.]%latgl}ieﬁi}ll in-a e}ag a)ég%hg‘%{\%}%?ts%éﬁ

FI G ilpgiratize gmbpdiments; i1 hicky thewrindiplesef thaipvérdity are utilized, and the
illu ol HCTEN Y. . .1 0023]. .FL G
20 | SabRying bk is ik Slcl i G Ehai Bl Bl s Dricetdpe
bodyfoses,of ®hichA in a conpressed state as can be

®agount erged. i : when a user urges
S ]Ioanpetﬁgef\?lﬁl{:sea I%Fggcglr\{%?’%[gdp ?? g%}g%fu%nw n%?cé?’fiﬁtéss‘bc e
i ncoteyise atcdordinstaeh cxemplpy aghodiment of RielprgseftGd@dtiors| G 2D
go2012 Per sHpeciy | 0 f.FIG 1 A when
[coﬂpr essg:g@ lfjﬁul\ré?r%&ﬁr\gégdf gjg‘?gfﬁ%lc%%lgsl‘g’ per specti ve,
083k}t i al | FIGRA swaprspeative, phartisle ctapap oty affthddaBboliiliuttrated in
use ] | tissue illustrating a bulge 32
forn}gg[?%ﬁfiig g‘?% tissue 33 under pressure applied
[0832]a useFI1G.REis aperspestivel Giew o0 DR 64p Beld@illubtrated in FIG. 1A in a relaxed
per ctive, partially cut away view of the cap of FIG

1; [O 27% FIG 5A is a perspective view of another
0833 | ar F1@Ashid 2 perspective, partially-cutdway eiewi afitheceap ibody of FIG. 1A in
accq;%’ 19 slabiEsRES W)Y gi%n' 028] HG. 5B is
an en hl\?%gw C#ﬂt A Cg%&tg?ﬁ%rg ’g’us-l or example, when a user urges a
lancet device or combined lancet and metering device incorporating such a cap 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;
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[00291 FIG 6A is a perspective partially cut away view
of the cap body of FIG 5A, in a relaxed state prior
to use; [00301 FIG 613 is a perspective view of the
cap body of FIG 5A in a relaxed state prior to use; 5
WAD2E37945375 PCT/ US20031036513 [ 00311 Fl sSru&besaBea
6D are perspective (and for FIG 6C partially cut away)
views of the cap body of FIG 5A when partially or
whol Iy conpressed agai nst the dermal tissue of a user
during lancing; [0032] FIG 7 is a perspective,
[0@81 ti aI | FIGsLGC anvipgD m@mﬁmt’&(@n@ﬁﬁ FIOHC @irtidilyGut 2WAy) views of
n&(ﬁ §$ﬂ% st th der ti ssue of a user
i | | tc?% g bﬁPrW Bs@mpéeS§Q¢@&ﬂaﬁphq degmphtissue
a UsPsusedhring Mo, 132 forrred in the dermal tissue;

Q033] FILG 8 Is a perspective partially cut away view
OG?] t he cHE- dfs anerspesiive, pagedly putpvay viegpp athqjcamody of FIG. 5A

||| 4BhT @présGRganb Rl derhlSishiRr Qhsd ifsratthel (UBALAGFLY

prl or to conpression agal-nst he derma

i mgtsHEedrQ) applied byciops ad gibsige 43 fored inthe dumehtissue;
(005> E@ 8 B erpocve B GR pl p or b ol 380
10934k onpr @éc?AaM %ﬂpq}t@g@@@e@m@b@m ol FiBAA Mtdj/ prior to
t h C S CO! 1t a alns [~}
Ccdniite Qggx%a?%st fHe Qermhaiissnd Ql?ﬁﬁi?néxfel ly Lﬂér Angﬁg? czno rg t th

show, respec , unconpresse nmpr es

col @%@B&;ue@néé@,mde@ﬁthwhaw (Lanopis] 57— IIOIhE) acaip) body of

C
OBF, o7 AR B8 A8 LG S oL
andsegtiondl vipresof thoeaprbody etFiSebdly for | aunch of the
[onlséﬁcet (PTGE 13 RN 1B Shdw) r&h&gvé}%og;ﬁéxﬁ%gé%a%% ?ngedd (or

vi'ew of portlon enC|rc arro
FI G;ollmse@ CresoeRivnat [vigws of tha cmbloderJB Fi3.¢5 Asadvendintgi t¢ the invention,;

[00§’9n1053 S§461 AR a‘é{*c@‘@ecﬂrma?\éﬁ@rb\f 'taﬁ BffiGs! 841G gangﬁyh%v en

a |l anci ng device accor present 1 nv

i ncerpersendireasly feraunsh of the Iﬂﬂpﬁ(nqtﬁhomésw@cfl@éllgll béif9B9)

FI Gxpibded sie® of b BY¥ith B bg ikl 'aﬁswémSﬁeeU%e of
st eps in a process accor to one exerrpl

[008%b0di meihes. dRAwERS 178 ewsphemati.amss-gertiofdd Gie0is th Ganveiitiohal
thrigpaly dediee 3h s BROARTRIVIG aeEPGTE BAGL bl%%'t inVEAE ifborporating

| anci ng device in
the cap of FIG. 1A, respectively;

[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.



accordance with the present invention incorporating the
cap of FIG 5A and illustrating nultiple |ancet
¢ positions; 100411 FIG 15 is a perspective

WwO9ssns8st i onal view of a | ancing device ac
an enbodi nent of the present invention tha?e?ﬁ%ﬁﬂy&ﬁsu

cap that is also according to an enbodi nent of the
present invention; [00421 FIG 16A is a sinplified
perspective view of a cap according to a further
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cross-section, a cap according to the present
i nvention prior to, and subsequent to, conpression
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PREFERRED EMBODI MENTS [0046] FIGs. IA"and | B

illustrate perspective and bottom (end-on) views,
[oogspect \Fﬂhsy 1A a6d 1B ilnBRate pér@;liect:l&ﬁanwibbhmﬁ (SlEomm vietvs, S83pectively,

| ancin |ce shown ccordjn ar

enb&a‘f*%aahf g sg w‘a@éms)svﬂewﬁ% %‘ﬁ%e (39t Sl g Wgﬂl% {n

of Eb;];@;ﬁ laﬂy/hnfbﬂﬁmkmgbf ticyresént ifGdntiche SIn&h&éiﬁbdﬂQﬂeht éf n_sis.cga and
e cap retai ner ris

o e Bues et Pt ERh s RGLPE can bodsp 554 erfiviar b Ohce

ski lapp: md&dbhﬂic Pfebent AidclOfivd, hagever,dhé of csrainweskmaﬁ the art can envisage -
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r et aire@iner. 100471 Cap body 4 includes an opening 10

(that is defined by inner edge 26 of cap

[0047] | Cap body 4 includes an opening 10 (that 1s 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 bedily fluid sample (e.g., a blood
sample) out of a lancet cut (€.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 fissue 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,




body 4) and dermal tissue engaging features 14.
Retainer 6 includes a stem8. O her features of cap
body 4 and retainer 6 are described below in
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resiliently deformurging the dermal tissue into a

bul ge. Preferably, but not necessarily, these segnents
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[o8&dj" ecti qgth%%ﬂub@dﬁn%teosﬁ?@é Y 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



connection. Indeed, stem 8 nmay be fixably connected to
t he housing, although a degree of controll ed novenent
of cap 2 vvith respect to the housing along the

Iy lancing will allow control of the

g"&ﬁ |06%%of the opening 10 in cap body 4 wi tA¢THUS2aE36513
to the lancet in a rest position. [0051] In the

enbodi ment of FIGs. I A and 113, cap body 4 is forned of
an elastoneric material and is readily resiliently
deformabl e for_insertion into retainer 6 and use.
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cap 2 is typi cal ly circular. AI ternative suitable
[o683§NI NY & 1898 and 2D illustrate cap body 4 in an activated (i.e., compressed) state.
Once cap body 4 is partially or wholty 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




such as square, triangular, rectangul ar, hexagonal,
octagonal or any suitable shape for engaging skin can

be envi saged by those skilled in the art, as can the

use of a cap that includes separate segnents (i.e.,
WOIYMEES porti ons) or fingers, the ends of REH/¢§3003/036513
essentially define at |east a part of the opening and

that resiliently deformunder pressure to urge the
formation of a target site bulge for lancing within the
openi ng. [0055] FIGs. 2C and 2D illustrate cap body 4
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pressure) for a predetermned tinme period. One skilled
in the art can optim ze production of blood by

[065Tper i NneENMoveargent af inhersedge o6 bladeimnal tisfueehgagin feaufes bmtialy

an d/mwards 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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post-1lance pressure tine duration. Preferred post-I|ance
pressure tinme duration for producing sufficient anount
of blood to be used for analyte testing (e.g., glucose
concentration testing) is approximately 5 seconds. Caps
oA P to the present invention are par ticatlsanbisesis
useful in conbined | ancet and netering devices for
nmeasuri ng an anal yze such as gl ucose. Mire

particul arly, caps according to the present invention
are useful for such devices which neasure an anal yte
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anot her as the opening reduces in size). [0059] It is
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pergtendl cul.ar to_ a plane of genl ng IS trans ed”

i nt prially gad ingpme cnbedimen wﬁaﬂar«vn@w lﬁ@gu@}shape
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4. This can be seen nore clearly in FIG 3, In
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t he™g¥ P anyspitablrshape fr canfigurations m@u@m&bma ey limited tn, equare,
I Nt Biadgdiat 8@ h&?agonal, or it may be formed 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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[0060] Typically, force 41 can result fromthe reaction
of the cap body 4 acting radially outward on the
retainer 6 during its resilient deformation. The term

. L) ly deformable"” neans that on rel ease from an
g&?@%ﬁ% 7 orce (e.g., force 41), the cap bod¢T/Ustwp/xwss

original shape (optionally within the confines of a
retainer in the circunstance that such a retainer is
provided). For the purpose of explanation only,
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of the dermal tissue as bl ood and sub-dernmal tissue
are forced into the bulge whilst limting return

[0662] pﬁag eBulge Bh&nﬂieibcll‘antpfgﬂtxdﬂhdhﬁh% tafee ireﬁbl f tBélBifeing needle.
Fur rmor e, . onNc ood a ub- der tissue are
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pre egi qn or pinch.points limting the .
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ski of thepresdnt inveigionul ge despite the exertion of pressure
to do so fromsurface tension caused by the

constriction of the skin formng the bulge. It is
[0663} t her Mipletals atherthanmlsdt@nidricheitéripldat bel uéddas form a cap according

co [ f +.he cap .body 4 qccurs.in t stages. In
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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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ringed area. In a second stage, the dianeter of the
inner ring in contact with the skin decreases so that
bl ood that is already constrained by the cap body is
brought further into the center of the ringed area and
WO HSYEd. [ 00621 Bul ge 32 can be cent er e PGWYSI0030365¢3
target area of the lancing needle. Furthernore, due to
the presence of a bulge, when a lancet (e.g., a ]
needl e-type lancet) punctures the dermal tissue, the
resulting blood flowis larger than fromthe | anced cut
made by a conventional |ancing device w thout using
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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
greater than dianeter 12b of opening 10 in a conpressed
g‘;ate. [t can also be seen in FIG 4 that when cap
SHEMUHPES i n a rel axed state, it is free to BGIIUuSZE3036513
Wthin a recess provided in retainer 6. This neans

that cap body 4 can be readily inserted into retainer

6 ready for use, or renoved for cleaning, by sinply
deform ng (e.g., by pinching) and sliding cap body 4

in affd eb‘i%ltpa&fcnlaéioaatmrabw theG®dB Wha seitiogs af larfce wath 3ekpect to stop
(al sendi&f [ . ! ) d S |

| i £ b it Ronls Rufed @ pityee 4 S bdiap fipioos
di r eWith 8i¢ l¢dst or an ageeptablglainpuef gisegifod] ar to a pl ane
contai ning opening 10) with respect to the | ancing
device. Typically the lance also extends and retracts

[@068hg t hi Birdeammt, iitowi]l ba hpprediaed byt thoseyskitled infthe & thangatiser

e Bt B0l PO Lt b B S M aeFor oy
posi closest tethblanciag deviden@ill wivehradielbpetivards atd@uRt teRingitd by the
oo BRPSEAL o ERRT s e S v e
i t imay poside braction fdet 86 thanfarthér cefbicBidroflca baly kLR kadially
o2l B el o vl o
suf fpiedtingtring A. CTHIEpeRticnER €aIRCLE chiTBody iddkp@afiyishitble P Hatively
by %éoll'n the | ocaLion of the |ance with respect
to ﬁhe selngﬁfh ecﬁ’g'? as(tﬁ% 1neeh: flithonet i spherused elsayders; qgi s body.
the depth of penetration of the lance into the dernal

OB o S i R St 26 e S
the Dady what SEtTngs. of Lanrs ut L Sebect Lo o P 102

e . at. s i,n of .la hor ec 0 stop .

g e 808 58657104 3684 Rjained 16 Wiy if Ritiooptsdaf b peins
a sulevigbbya stemd@8onomt 36 adi 0einecting Hing b CHamidy 004 HBludes an
o | 1ouk2 e T2k 2ha B o BR 30 S sl e s i fedures
a udé# in tha Sdresof(cpnestsie protmaingpiddss. 4 down onto the
dermal tissue, the base region of cap body 4 (closest

to the lancing device) will travel radially outwards
087 coul §lGe CAHGD illestraty/perdpectiviennd perspetfiitpose bedtivhdlivitds of cap
8. 1B 104 fh rhiix AR EShBERL o) kel oAt - e Lk e cros-
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
travel of inner edge 26 of opening 10, rather than

. Al utward travel of pivoting ring A This
%@g#@%%¥% formof cap body is especially sUHCralseew3Hm513

relatively hard dermal tissue such as the fingers,

al though it can be used el sewhere on a body. [0069]

FIGs. 5A and 5B illustrate perspective and end vi ews,
respectively, of an alternative enbodi nent of a cap
accoligmeier Hgb(whendp a sdlafivelyrppmpresss statedr 1 shanidhber®eed that opening

| nC1 dififfor 1088 108 il algbeliBuner 106 Retai ner
'ancihg

106 is nounted to a evice by a stem 108,
nmount 36 and a connecting ring 38. Cap body 104

' | udes f . an enj 1 a
0P8, os Alte 401 Bty oBE AEGund 06 0 SRRGLN M G384 Bl

f or Medfrriopnave atso kcFIG @it is dpeeglated deigRut HedADund 1t6as when a

6A- il lustrate per cti.ve.an erspective _ .

cr oSpslp?dg {eeg#{ ngﬁg 1-g'a\/llg @éi%gfn %Jéeﬁnono%o@e‘iwg’ ards dergyal, isshe 42) by a user

( unomgipg ﬁﬁil@)ngahﬁﬁaﬂtd Mﬁbﬁﬁzf Kmmbﬁgs eﬁli%ezsfa&agaﬁgmaltly

Cr 0SS- ctian shape of ca is differen

C T oy She U 73R8 ol R Bl rrare Ca bivyei0 then

S EC Ifo]ﬂﬂin orcitsplflabaly Wﬁﬂé}eisfs 28 @iited a;lrdefﬁdi,u&wraaﬁny GWardshls ;

shape Vi ng,. t i nner facing surface_ portions, 120 an

1 20 BRI Within Shécdesmmal Hsmie Sifack gausimg dhe formagonioh a bulgs 3. Sub-

AL eaemial isaknas @m&}mm@gi ?foamilg}ﬂ_th iaudﬁao 4 biria Gifen@ prevented

t he .crass-. section. of .ca 0 in this region, us

e AR RENE Y fhe AR o ThPr <9 126 sy gradntataing ArgHivel s

be preswirdletthintbuiged 32xEapingloy s i@ pRiduceddGhasvely high amount

vari apbl e.cross-section provides one or nore areas of

wea ggi(e.g., in aring concentric within the cap
itself) to facilitate cap collapse and the formation

a ski | ge. 1l nner .ed: 126 defines _ openjn
[oﬁd’fz et erﬁﬁ%a TR EATR dgtﬁlgﬁﬁlc 5 8 ?ﬁ%@&ﬁg@s‘g’a on
3 t abeﬁpmsn@brxj;ﬁem;,\;]ﬂga 141 046). Zﬂlﬁléﬁ G)%I?ﬁﬁsl ﬁaédr&é)ﬂﬁfefgﬁﬁéﬂtﬁe) cap
ia e 12b. en.dn.a.r Y, conpresseq state).
1t R0 SR e eg, Tyl b icilos RRERA S5 SHmess ThE kiout
t hawhixhefolding cdhmplarie.llilﬂie.en{&ﬂih ﬁ]b}];ﬂﬂé(l}ps,lﬂega/&éasofg\iyegﬁwc sy128
nount Lo, .retainer as shown in . n '
ot B AACHECS SRRine CHiie 555 SORPH o g oy 1 0 e oo s oop
bei hodybidifdlds bieat opehing dameer iiatdecreiseerh fiohaa 1i13b.
applied in direction 40 (i.e., towards dermal tissue

42) by a user urging the |ancing device and cap body
[00B), a fBiGse94 ind 9B {jbuenateckaapld Iagret 5D (Abtity 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 2 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 |ip 117 is prevented fromnoving radially
outwards. Cap body 104 then folds in on itself about
weakness 128 and a force 41 directed radially inwards

[ ted within the dermal tissue surface causing
t"ﬁ%zﬁﬂrﬂﬁ%i on of a bulge 132. Sub- dernmal tiBETES20®BI36513

and bl ood are urged into bulge 132 and, to a certain
extent, prevented fromleaving by the action of inner
edge 126, thereby maintaining a relatively high

pressure within bulge 132. Lancing of such a bul ge

pr odJEBEeLRednakshown)to frrays diseshane. I bthiy ards, tedAdeXortion of the

FI G SRBMSsldYs DR vk | : I _shape of ca

body 0 g P SRORINARS opcl IG1IA0EE o e 3050 & mailly

134 M¥Es Ipgreddaismaskially inwart giofjbn amgfrotatien ofthe cdpidily At pivot
to a st 46 . .Cap IL.hel udes an area of
weakness %g g&?éwo‘%‘t}ssg\%ﬁog%%%%%énéﬁp %g\r?’ SREe H?eafg’é’?anf"h of a recess
t he @nmedipttiyadjaoént bulge 3B, Thisghap@tionbf heealpnas sikRSe cinfaining
provi I OW | f,.the cross-segtion_ of cap . ]
body I F%S“?ﬁf.‘@%ﬁ%ﬂ ifes 145 ROY,AL 2 3pele 19).40 A Flags cenjaining opening
openillg di ameter 112a decreases to dianeter 11 2b.

[0073] FIGs. 9A and 9B illustrate an exanple | ancet 150

(not to scale). The distance fromthe tip of the
[PQ#Stet 15BIGsol lAandsiti BlldsBéte imbRalethil Rl Ay Ser b MYBhtive cap

of t c is. |abeled 152, .providing a_stop 134,

whi CE&H @?t g‘} ?‘1@"6‘@:@?58&%8?3 Fuilﬂwdﬁ%% ﬁpcfﬂﬁeééﬁf%eﬂpn of the cap body in
{Miw i theiregion cfmen aﬁmehlgessr 128ge1Gf r11 C hm;s&htég!}%e @Iﬁapfb bF 8mai3tasue

ic n_be. pr ce in the cap. us or a

o A 8RR ore Yty b 5o54TB erplaged ros:sovtonal n

hei ghilujtratioh ef pevietonednirivprotaplidy ndged. | ancet 150 into the
skin can be estimated. Lip 117 is sandw ched between
portion 107a and 107B of retainer 106, as illustrated
ore, ?ﬁ b gl o A Lon | nuc e o iAe ey laing dovice
dur | 5508 o bt BrctEe TR on) FomdifYele el 00| % aomBrmbons lancing
g%?_i/ deyice2AZistshewen bavingver eﬂrﬁm\ﬂ!ﬁa@ﬁﬂ%ﬂm&h a front hou?ing portion 210

. ne,Lin t .sho to forma

i sc opn MR HERTLOE 215 s Robubled AP 96 Semeed o the
cap lsenine mechphism sndistshovm insfourtplositiond & FesPsysitioB 2008, @S68Ked :
tot SK. Jadially . inwards., Indeed, this . .
i Sy BBy BRI ol e ool et 5ta Bgein positon
a]?o&oop'gmmaxinmmmded Ee@?rdegimtmmnm f iSRG {tioR 06d. FHBB6Ss 200¢
0 ormatjqn o recess .

et 200 i b, £F Ualiole 1.5 o SParlfhc o tuafunci nesiion of the pescle
cap Wigdy thismafigecie detemtiseidtiyragrlick-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, 2000, 2004 and 2004 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. [00751 FIGs. 11A
and 11B illustrate in nore detail the folding over of
alternative cap body 104. In addition, these figures
WO/ H4PES | ncreased deformation of the cap HRSGUSZHINFHEES
regi on of area of weakness 128. FIG | 1C illustrates
the shape of dermal tissue engaging features 114 in
nore detail and includes an expl oded cross-sectional
illustration of a two concentric protruding ridges.

[ 00 &Bén&EivEsmplé@entatival vidhRl bd tb haveringt enaoftbere dwme adjusihents (i.e., one
| anci i . ' V] rdi o _the

or o CERTeeE 7o B P ROGHRG HIAR oA B ol
C onvagitringn af appandinagly Sdemi Tebl2 0 Below shbws\he hebresall ofi theseetivo

housi.ng partiqgn 208 and. front .housi ng. tio 10. .
o ¢ AR % e Pttt St B3 3 BhiCAP e S4B skin past inner
neeglg M@ 3i7anmpunt ed to the |ancing mechanismand is
shown in four positions: a rest position 200b, a cocked
ready-for-1lancing position 200a, a m ni nrum | anced
oomapd! e dENE. haA MhRuhtbea RKkdife GTde abddidingQme aManﬁMm
“I‘?r]iced needl e depth i,ntoﬁe skin_ osigti Qn. 200d.
Pos Pf he REseb gryention having a hpugedreluging a Rregdys Rortion 294 jhrpadedly

apalrdounted @Gﬂnb!ﬂﬂhrdadﬁl!é:ioﬁﬂm@fﬁﬁ itd provide fongit@1inke Bdfhfment of stop 134
within this range i s etermne(f"g clj ck-nechani sm

i t GuRlarrsReet toflee tirgprionff 1eppet sl - b TSPy Hor 418 stRes cap

( NObo® MM a cdRPFéskdd Pbsition] BR5 9B CUBusEa#1P theldbfite dANGENYA and

devi ce according to one aspect of the _ present _.

i nvafBinol iprfudipgs faaest mychanisg 3 13etndshpviee Resile RAstioRt? Wa(a

W t BoJk%@p&ﬁidﬁﬁ@dd@tfbﬂ’l&;ciﬂéji,f&@ﬁgﬂ aPRE HoBilion) fdbcai hirdMbm lanced
(threaded at_ 207). Adjustnent of these threads. allows
thepﬁﬁs%‘?nﬂ PRFh2Q0g (%WWPP%WPHW@W%E’@ chigk ’B?ch@aﬁ“)-

bodyid. 14haNGRER R %S,i%g Metigt RvhichQRp b&dyl 1 i Rhally cépbesed and
t he needl e positions 200a, 200b, 200d _and 200d as set

by theuigeildk hasheem irmedindhe darmalitisuce FTCoPAE Hestris the dgpeing
The dpgte oF3G] H4DOWith BPIRAY 904 MG relakddipdbition.(t hr eads 207
and the click nechanism determ nes needl e depth into
the skin. An 16 WO 2004/ 045375 PCTI US20031036513

(0699 er nat Exgmplen! enent ati on woul d be to have just one of

t hese twg adj ust t i.e. ne of reads 207 and )
UL | cRomeirianPEbonbHies b3 Eltvenforghien pifLa Chccording

ex af@ihe Present Ir¥eadion (Teeedab adPTBom@apaf. el y 5 nun. Table 5

bel ow shows the net result of these two adjustnents on

the needle travel into the skin for a typical bulge of
(0681 SKi nARBMparktiviStudy 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.c., 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 pl of blood (typically the

minimum volume required to give an accurate assessment of an analyte, such as




edge 26 of 3.7 mm [0078] FIG 14A illustrates a
| anci ng devi ce according to one exenpl ary enbodi.nent
of the present invention having a housing including a
portion 204 threadedly nounted to another
“{(ﬂir@glgg% portion 206 to provide | ongitudi naf T 2HSPsH
of stop 134 (with respect to the direction of |ancet
travel - not shown). FIG 14B illustrates cap body 104
in a conpressed position FIG 14C illustrates the
. device of FIGs, 14A 14B nomrlncludlng a_|l ancet
me c &P inblend) M&‘Vsﬁﬁ HerSgfthep apEPRerioZd yrditpthp sovgntional
coc fgsition ready for lancing), 200b (an at rest
position), 200c (a mninmum | anced position) and 200d
(a maxi mum'l anced position as adjusted by the click

capchani St erage! HiAuE? | JuctlE'R 9 Nu
Rl e R T

R‘F‘I“J ust ridt’es t hg ®anci ng | Hevi ce of G 14D wi BR cap

C%pc'l\. 3FA =1n|' & rn! avnd nnq| : o \(\701 Exanrv\l a |

Soalt('(v fal }\3vmnv 1 d jr@ f:lﬁdn e pz.)l f‘nn\lonf 1 L&!‘Sqt
IRCAASAE " wupal S0 e-+orance—o64 1ot

Rigid Cap with a B@é?cﬁi %gkgﬂ&yPresent

Inventlon (referred [0081] A
conparat|ve study between a conventlonal rigid cap

i.e., id cap #1) and a cap according to the
[‘)éﬁ?és ent r%x}e% below ﬂélrseﬂfer the gesules of 9 camp@ative sty that was conducted
con Msxeﬂar B et (e AHAFLLA Vi that chpfoyed Alabdnkahide Fi ne

Il lancet7 aval | abl e from Beckt on

Fr askeveptiqnaldancet With a secondityph of conwentibnad nigidivep (ies wigidscap #2).
listed in Table 1, the average anount of bl ood
produced in the conparative study was significantly

5%

C%gaﬁn?: [[ﬁ EGIMﬁﬁ ! m SE@Eé’s%p%éﬁga"’g mt b§r
( S Lo blood

U- ry ah 0%

0

0.7 LT
Iﬁ# §ﬂ'trat produced by tihé conven{ional rigid cap. The
Soﬂ\tsba' fjagucCeS ’1.'30“ ety e —of ':'l‘% pcr"uci"rt age—huhber
of 1T ancr g events giving-—greater—than—1—pt—of—btood

(typically the mifjpan ¥pbBRBVOGEGME @S O give an
accurate assessnment of an analyte, su as 17 WO

2004/ 045375 PCTI U 52003/ 036513 gl ucose, in blood) is
92% for the Soft Cap conpared to 25% wi th the

lﬂﬁBTventiﬁﬂﬁhﬂeQigid cap
[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




CapAver ageM ni mumvaxi nunSuccess Rate % Nunber of sticks

giving > blood Rigid0.50.11. 325% BD Cap #1 Soft

Ca4. 30. 86. 092% Lancet Table 1: BLOOD VOLUME (pl) [0082]

Table 2 below illustrates the results of a conparative
WOUPIPHat was conducted in a similar nmanfEAUSENHESS

descri bed above bit that enployed an alternative

conventional lancet with a second type of conventiona

rigid cap (i.e., rigid cap #2).

CapAver ageM ni mumvaxi nunSuccess Rate = % Nunber {)of

st i ddpth, gihighempusbendoreshormigyiod greated lande ddedIEGiRpth2COwkquently, the

Ca3 0 b - Bl I 0083 ampl e
2 | HoR AP A pros B iR e b ord g i Tbe
E%ﬂldl:n!mm; aseﬂfto sitién 6Tmiﬁmﬁgaisgﬂpl{: G?:E ;&'Jbr_né Equﬁdfﬂfﬁssgs}t)u d%ﬂ;:ce_km:as
e nt .shown in o ds s : in the Table is
con%g%ﬂg‘g“t°é’§‘t“ﬂ‘ég‘é‘ﬂ‘8é‘gﬂ“%'ﬁt°¥§}?8§m in FIGs. 5A to 8 (L2
in Table 3). Users representing extrenes were tested:
er 1 d cojd ds, king .t difficult to obtain _a
(008Tlo0q s cLB5 I TR Ble o Ot angaus it Arsiem g G5. 54 to 8
eas(i.g) dés@nalz) dofks dqEAFRFel. onltRIBE of &Skt BAPYherad
pre s;n% the cap body onto the site to be | anced, _
I an‘i‘isﬁ?@ l\ﬂP?srf“’éWS‘(#-"’é é‘{?blémﬁ]é‘?el?ﬂh@, Theok-birapglesimm canplsogemyyre some

i N PuaeeadRt whenSBECOREM o ie1 PRSI 18 Aiableer GADis uRRAMY tGde of the
col | ecting blood by a calibrated glass capillary

pi pareceat apgedls dapth ffeni ng  di aneters (before use),

needl e depth and | ancing | ocations were tested. The
needl e 18 WD 2004/ 045375 PCTI US2003/ 036513 depth, a
100B8lgher AIBWRD saieszs 25Tt s reguisedyvhenrcap LP sag sseddegardess of

depidadie GRS CTMLEBHRNY fortREr 2 HHtE Ble@hp HRGMIIINGEe ASPIPeridS those

more pai n the user experiences. I'n sone instances, the
with cap design L1. As with User 1, the design 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 hiin B Thumb
Cap : Needle . ax  Avp
Design g;a:nn;eter Depth Location [N al) L) L) i{i:ieset:ze Success
1 13 4 side finger |4 0.5 1.3 1 N 3/4
El 13 4 side finger |3 2 3.5 2.6 Y 3/3
1 11 4.1 side finger |4 2.6 32 2.9 N 4/4
1 11 7 palm 3 0.25 0.5 0.5 N 0/3
L2 10 74,1 alm 3 3 4 IN 3/3
User 2 - warm hands
Cap pertife e edle . Min Max Avg Thumb
Design }Z::;nrr)leter Depth Location [N (uL) o) L) icg.;f;ze Success
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 |B 1.1 4.5 2.8 N 8/8
L2 10 3 side finger 2 1.5 4.8 2.9 Y 8/8
1.2 i0 3 alm & 1.3 3.8 2.9 N 8/8




thunmb was used to aid in obtaining a sanple (i.e., sone
squeeze assist). Success was defined as obtaining nore
than I | of blood. [0087] The results in Table 3 for
‘%,5%04/?]45 ;ndi cate that the design shown in FIG. 5A to 8
P Ae VA8 gn L2) works equally well on thepetmgz0fuikiis
finger or the palm whereas design L1 does not work as
well on the palm The LI cap design can also require
some squeeze assi st when the opening is 13 mMmmin
di aneter and is used on the side of the finger at a
needl e depth of 4. 100881 No thunb squeeze assi st was
requi red when Tadjs & Sumamryiefoder dabgritiilapdesighe  needl e
depth. The results-for User 2 with the cap design L2
e al sq._superjor to those wth cap design L1. As
[OWh User%xT,"Bﬁr#e design L2 required thunb squeeze
(08893 st i BtudpofieipstAc6raingitd ths Wdsk tdahe -
side of the finger, whereas design Lzltglg’?lﬂ%{&%g‘gyatcnm
results indicate that design L2 is nore versatile and
(031D be UB@S differsht bdp BAtriald P6AtdsRA Svith Y Yo srdue St
t he f?gé thﬁntk&deSi 5n L2 col | apsses in-ﬁlci)gne?]lll]t%?gfqow.l?gm']
it foPdde RRIYE s aze shewn int tablp de Awoaypes oeslliéame (e
I S Bpphdsed0A end 60A 5@BE Slore iR erlure
Nee?{lrﬁ. Lfgggﬁi onU) Max Avg r%hun%)%ggg\'ggég&a&pépwm anc (30A and
Des?Ynhih AP BSOS peod) Blpod wolumevieiies ipdn IAddisd wes
Fi n@eisufell o3d Blebaih b aUBsshbd RIS Fdrion G/ Bt 1Sl de .
finger. 632, OMI4 1117pal <54 RS2 PP B banicipan Sceived two
4, F, 8i1cks with gaqhcap design opthesamefidger of both hands for a total of eight

finger sticks per participant, The blood volume was measured with calibrated capillary
pipettes and the pain scale is given below table 4.

que

[0092] Success was defined as obtaining more than 1 pl of blood. As is shown 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 pam 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 verage
Cap material Biood in (- [200°SS
Volume (ul) [10) ¢
Silicone 60A 277 2.24 78.13
Polyurethane 30A  [3.25 2.47 93.75
Silicone 40A 3.54 2,72 95.32
[Polyurethane 50A [3.00 240 93.75

Table 4: Data Comparing cap Material

Pain Scate:
0= could not feel
2 =barely noticeable
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CapDi a>Needl eLocat i on~Max) SqueezeSuccess D

gn(m}) (Assist L111lside finger8.51.57/8 LI 111side
finger81.5.2.98/8 L210si de finger81.14.52. 8N8/8
%%@5)8%3 finger81.54.8.9Y8/8 10pal n81. 33. 82. 9N818 19 WD

1045575 PCT/ US2903/ 036513 Tabl e 3: SunmBETUSHOMEeN3

data with cap designs 100891 Exanple 3 [0090] Study of
Caps According to the Present Invention Forned of
Various Materials [0091] Four different cap materials
PRI e tled wi th the enbodi nent shown in FIG. | to 4,
6&%&&,&% and the results are shown in table 4. Two
g4psp@s Of silicone (of hardness 40A and 60A on the
10Shey eaidfiidex) and two types of pol yuret hane (30A and
50A in the Shore |Index) were used. Bl ood vol une

obt ai ned_upon | anci ng was neasured and the pain was
(088 o 5 s g Examplest partici pants. Each participant received
0b fin [ s j h .
P ser o g oh LIS A BRI AR T B8 G B Fisue
sticks per participant. The bl ood vol une was neasured

ysih cal i D] o and the pai,n,scale .
(OIS0 o TREIRE Bee P4 blyPE fiorBARE i SRRl IR P i Beation

obt &tp iﬂwglqmn anillimeters vegdus tfe npmbertif cheksi(5— Shmosmiding depth

Tabl ; e e.nof cap was, gr.eat er

{ hancpdmeRt ASoN bR it BRER AURRIR % obRRnaR) AHT e The

mat eenvgnhtionaklanaifig ddvicelsmplaybdinsolléctiop the@ath of Table fedsbn a

suc . - % T r est bl.ood
ol oot bt oncfle SEEY whioRT ey Rl i DS . of
was Milpitas, Gatifomiis, VS A eTluis) potm 464 ADAtratashat bt depthl dettin SSlahet
app badk ild e i e art that a variety
of h%éﬁ%qg%% %ﬁiglr%glreeijgrl t?'? gﬁ??tt/ﬂ P4MBbl e can be
used in caps according to the present invention.

[00@‘6Fr age ﬂﬁ% $8480 iltustrates the variation in needle penetration (in millimeters) 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
incorperating 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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Cap material Bl ood Pain (0- Success (ul) 10)Rate Vol une
Silicone 60A. 77.248. 13 Pol yur et hane 30A25. 4793. 75
Silicone 40A.54.725. 32 Pol yuret hane 50A3. 09. 403. 75

Dat a Conpari ng cap Material Pain : =
J@%ﬁmﬁﬁs f eel barely noticeable 20 WO %ﬁhﬁﬁ%@'ﬁ%s
= slightly pai nful 6 = sonmewhat painful 8 = painful

10 = very pai nful PCT/U52003/ 036513 [ 0093] Exanple 4
[ 00941 Study of Lancet Adjustnent versus Needl e Depth

int t he, Depnal |ssue Tahl e cont ai. ns

11 by SRRl b P BT R e dr & Bef R Bt Fafgat

I Nt @quieBngldhiRingActionl MhiEkdlktates/Rrswl sestlﬁgeofrumh@ fanfple by means of
cllcksq(l 7) providing depth

cond¢dit fd’Hﬁ‘Ft“’F‘é‘ﬁ‘élF% ucheas @ kst FER); Fﬂfuaewﬁ%w%www

I giaflerGARncet M be&PONANd BGeH a deie |aH@w§iﬁb! bée® ttﬁéﬁﬁ'l)ﬂ&iﬂgrté]d% two
collecting the data of Table 5 was. a Penlet’

| an@Ftgs Gy iplasing Aflerige peer 8 SHele epeionef Qvaial %ﬁﬁvf‘eanflrlwhmg the
Li f %§ﬁ§ég thér@@y sifplifyMe! the doBSotiofaf & §KPN ahd rbiRfn JHM& convenient

poi nt l'ustrates that at depth setting 5, |ancet
for a user.

[0098] Referring to FIG. 13, a method 400 for the collection of a fluid sample (e.g., a
biood sample) from dermal tissue according to an exemplary embodiment of the
present invention includes prm'riding a dermal tissue lancing device, as set forth in step
410. The provided dermal tissue lancing device includes a housing, a lancet that is
moveable with respect to the housing and a cap. The cap includes a proximal end for
engaging with the housing, a distal end for engaging with dermal tissue, and an opening
{i.e., aperture) for a portion of the lancet to pass through. The distal end of 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 pressuze).
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penetration into the dermal tissue for the Penlet" Plus
is 2 mm 100961 Table 5 also illustrates the variation
in needl e penetration (in mllineters) into the dernal
WoSHole¥eE Sus position of the retainer 6 rel

fi xed point on the |ancet housing (for exaﬁ%&lﬁ%m&gmg”
t hreaded portion 206 or rear housing portion 208).
These data were collected for device L1 (FIGs. 1- 4)

at depth adjustnment 1- 7 (nunber of clicks) wusing a

BAHECT® S IR AR 555 S

fi ngmt forfhhn sstep d40. rmptmmy, thie gag a:aatbeshetdffa:ta predete?mined time period in
t at t | t. to

v SR ey i £ Sl Biitep @i P b e et C0 s oge e

away pdst-Diitd présstiiehi Prefairadfinis habhe oot bbﬂll@nce essure is

o utPE Rl Tk A B Rrp Sy brceals B%@m%lt%%‘ﬂig c, s st

The foetptk Stepism aiiskifled Rthd mwﬂaeafgnas ttng@od 80@h be modified
I ncr ease |ncreased bul ge hei caused by

i ncr@ég%ow&ﬁea@s 2pfing.deyio Gpgomaine m%ng a2 meisanb dedcs n
cap Resiinkas dRgssentifeaases the amount of force that
needs to be applied to deflect the cap from4A to 4B
and, therefore, increases the height of the bul ge and

[dohe2)needImGIEPEh ck‘déé SecliteschkthAlichvidw of NMBncRY Wevick 56 according to
p05|t|on {0097] will be a&gre0|ated by  t hose

ski | fesereplaprmbodyment ofifhe preseptipyention %@@mgldﬁ@e? Hrinelndeg a cap
a Canranso 5RBRERAY ah &HS&ﬁméﬂ! Gf!ﬁ@bﬁeﬁéﬂ? Shvgﬁiﬂn? @Spring 504 and a

I NCOr por ati ng _caps accor resen i hvention
gr ea9a{ing Bropf P?%t%%“ﬁépma‘?g‘llﬂﬁ#séﬂ aperfure (1.6, QRAMTIZS 508
WO %ﬁﬂg&é&ﬁ)ﬁlﬁ@il(ﬁ&%ﬁlﬁ% Q3kad BefethrSugh. @cmﬁlpgaﬁoﬁénaﬂcﬁls
at a puncture ‘| anci n;]: site w t hout requiring

subsHHRHProbe §RIAIHg essgbedin |°811?de*# 4.5 Bi'htFIFt iAPRtigation No.

| n- Sighe90f08S | wihigh Rthedby inbdrora@A R 1By réRAS. of a fluid
col l ection device (such as a test strip) that is

introduced at the puncture site just after a |ancet

[0oae3] been qapts02aicRdes Setithens Ib%ﬂ@@leﬂibléﬁéﬁ bbd}es 1S RetaiRr 510 has
eaS|Iy unakg;ake t wo +ft|ons (i laCIﬁﬂ a_devi ce
ov eranA ALY fRFIRE 1565 P 1 °BF°H@PE§P’“P Betaiet Hig also
t he haleyire@)dly blveaaiby rifi 5TB) dnfivivag sulfececnB! ection of a
sanple.and rending it nore convenient for a user.

[00981 Referring to FIG 13, a nethod 400 for the
[ooodd)ect i @rexetle aapftlouy 61518 0h Bpdnthgh20 canfigdkddQs aBAIR et (not

fro dernal ti éfordlng to an_exenpl ary enbodi nent
of t %wn) 0 pass ough, an outer surface (rebate) 522, a Igwer nm 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 bady 512 provides for contact
between the flexible cap body 512 and base surface 518 of retainer 510.
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present invention includes providing a dermal tissue

| anci ng device, as set forth in step 410. The provided
dermal tissue | ancing device includes a housing, a

I t is noveable with respect to the housin
gﬁgﬁgbggge The cap includes a proxi mal end fgfT/US2003/36513
engaging wth the housing, a distal end for engagi ng
with dermal tissue, and an opening (i.e., aperture)

for a portion of the lancet to pass through. The distal

f the ca i ncl udes at ast first and second
B0f0P o1 PusiBossiRmtaE feite 0faparrh i GRAa e aes the distal
ti ssend) of flEQB chiedddy 543 isishdd@pdilist b fargdt 8 (220 delnkd® tiERP) by
of the derqg% tissue |l ancin vice is contacted wth

d
Che GBYRRF of the faacig device qufidhfheiaree site, spusigtienplermtip cap body
| | an]Tﬁbd:ﬁﬂ?fbsQind rem%oaipm-umngmhimraaiﬁwla Eé\nglrﬁn 524
(0] n

is to_ be | ected) such that the at least first a

secoFﬁéG"ﬂs'icﬂFF%Wsas diegagramalradhefflenible dap bedy, 5126Ud€@ O twhinds along
cap bisebiteide 9§ D6k . il i - ;
the at eI easf fi rstkglﬁgfﬂ}:g:%ﬁgﬁg%%%ﬁg‘%gg%@%@pSﬁ&g&hcn grips)
r esi the&aest yite sensigheotarast sita do el gy dhiving comapressian, butet durface 522
St PR over] ' f f1Lst eco "
port | o_ns,w\?\rlﬁiglgt_ihp‘?l %%ﬁ%ns’g%t %6?;0%5(%{1 Itnl%nﬂggg%e?/%%eﬁ?g?ﬂ 1pagdition,
f ashfuig ves, digxible cap bedyd 2itavelhwitife ivedrdly fgingaecedel 4 in the

ur gi Reecliqosiag «f» the first and second portions can
create the bul ge by, for exanple, decreasing the size

of the dermal tissue |ancing device opening.

honal | . he r.a redeterm ne :

o e TR BlkeHFicl bl oo B PP ] Rl ot exivle
t he WRPAIY 542 of dansing deviee J00man bt comsidersd esimcinding t2@pdons (i.c.,
200 . ’ : The bul ge.ls,.
Chert T seport cmmtctfy B e A er kS0 8 i ingro. 19
t he thijifefa a epntingens ring addptédforngrgingind s@potundng| degmal tisae,

cap can be held for a predetermined tine period in

such a way that a bulge is maintained in the dernal
0010 ye sEHS®dOAMkrongh kRbart saréws fiewe of a capdi®P abnting to another
pre j ' 2 strlance .

D cog ey SHSUEAGES bt FRdltndbidal R, 15)E: £8BbafRpectve
t herVigwpf @91685 with @ wsertsefingem show in dasherblines.f Oap 602i incladesa main
450. kd L ed, i : L ; i.ze that . net hod

400 PORRE R (P Bftod imlb i pol BT PSS urkl by i er
deviterdable nogifss 684 Eaghef fg inwridlprbtrelable godiews ineludes a plurality of

acC QL Ppping by 856N sA Qe ﬁr%@r 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 illusirates 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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[00102] FIG 15 is a cross-section schematic view of a

| anci ng device 500 according to an exenplary,

enbodi ment of the present invention. Lancing device 500
' ob4AR cap 502 (also according to an enbodi nent of
twlsgi pregsgﬁt i nvention), a spring 504 and a H4T@aetURg3ests
probe 506. Floating probe 506 includes an aperture
(i.e., opening) 508 configured for a |ancet (not

shown) to pass therethrough. Floating probes, such as
floating probe 506 of FIG 15, are described in
co-pending U S. Patent Application No. 10/690, 0883,

[0i16h i s Deriegnyse] thereiszopordneial forcapsiol entbydinRb@ b 1M Bresent invention

[00103] Cap. 502 incl.ydes a retainer. 510 and a flexible
cap g"o‘%?f”é%f.“ﬁé’f% ‘Wg’?‘:’@f’é °W5"sb°dﬂ¥1 fApidh\Sneh Spntagicqen gonceivably
I ecetead bilébntaaiindtiof OF the bgh WitlexidadiRbRIMABUINanRIR (e.g., bacteria or
Ret ai.ner. 3_%0 %Irso h?% an_inwardly protruding rim 516,
and 4184 4 PEEIOFe & 6am hebent figial dorjcap askerBing teempbudisustsafahe
has pRsPRRERBnIEBe foaféd, GUEREpdEaIR! bW aﬂti-kﬂ'l&%ﬁi 1{1%911131 anti-
Shov‘% to pass therethrough, an outer surface (rebat e)
522, Tunes! gugierial and/os anti-yirel reerialySprexample Bfignicfobdi pigitic, anti-
Ret aini@sbif ko Sl aRfLnRRbbiRGiREf. WLGE aﬁtflm‘iégw?alr Rdrfils include
on an upper, housing (not.  shown) of lancing device .

| nvvai“éﬂ"g“cﬁci‘%ztl CORPeHERA? that inaldedtichleroihaeal gBup, such as 2, 4, 4 -trichloro
conf IdeskyldipheRA eltel. VRlenG SRREHAL i
beIo&?ﬂ&ﬂtﬁQ@%terfsurfage 522 Q# ‘?F@?@%ﬁgﬁ§éég§%ﬁ?P“’a
512. c428ieef the papSY dncgrporatesdingptly in she dpdy 512 provi des

for contact between the flexible cap body 512 and base
surface 518 of retainer 510. 23 WD 2004/ 045375

¥ us20dragdesd3 [ 00106) During use of |ancing device
1392] UPPerhebileltad Rchal ﬁ,@ﬁ di st al

[end)] of fl ecxi bl e cgp bcgg&}ﬁ%&fgsffﬂpus g%nﬁag I nst a

target site (e.g., dermal tissue) by novenent of the

doaf)i NG AR [ Ened aLEE et Bl LA 4

o bl Pt Bt slzﬁtog'gg’ﬁg?'!‘e@‘?g%g?%%tg’%‘%"&m

abo AMYSEERSHERT Hes preseniSaEngen Wes ehitavesd throaeh 4 thersetical megRdical

(al spawgter &ﬂ%ﬁﬁ n fﬁﬁé'l .
body g?? sléﬁggﬁgﬁ?ag%gs a oné’ﬂ'a %%%g%tr(%%e ?gagy%gg“mon
r et dfoBgh the 6ap TR0k 19 a0d afiprrempressipms 2@peptively, tyomppedinglagid

t hergughd af0fis a8 L RO jte . .
Lo byf ey My hash iR i, de Ty SR gGR) b i ix
tr aviied. fpiigal po Fopf[spafent Setitfeethoap 8P ard RS band RSt areilibelgd “A” and
ri m-BrGeptcifvelyairifhermbl, thk thifd ﬁianQé‘bctw&WRdﬁ %Jf-i R&2 s labeled H1
flexi ble cap body 512 travels wthin inwardly facing

r ecdsee Hgisl fxﬁ, Wh]ie 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, 5, t and u. ‘
Furthermore, the angle between sides 712 and 716 is angle o, while the angle between
side 716 and RS2 is angle . Angle o and angle P 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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direction of arrow "A". [00107] Fromthe foregoing
description, one skilled in the art will recogni ze that
flexible cap body 512 of | ancing device 500 can be

MO WmiMAEHRS as including two portions (i.e. and
second synmetric portions with one of the pd??ﬂ@ﬁyym“ﬂs
being depicted in FIG 15) that forma continuous ring
adapted for engagi ng and surroundi ng dermal tissue.

[ 001081 FIGs. 16A through 16D are various views of a

02 a di e ary enbhodi nent _of
w‘ﬂe ‘gr ese%ﬁ'g ‘igrr’R?e f mgﬁ?ﬁg g%'l%eﬁg gpg}' ?FBI7IO? psyents further
per spmﬁom/ Any Virchar mf:ressaﬁn fofce willtabt t6 cotfpessTap TOO@the than
showqmbn §Hgd Ilg Cap 602 includes a main portion
604 (8428 BEOFIPREYY on ol ded main portion) and a
plurallty of i nwardly bendabl e portlons 606. Each of
[@ﬁ? i nwar bendable ﬁortions i ncl udes plurality of

M gri P g“aP%aéT’ gengrsdly netcemprrgsed fetween g»omarpéle}nyd plates
appr aedigiueg oh&kilidun Melakt Wil kecofiand |
port#)ng Gﬁg [001091 FI.G. 16Bgﬂciep| cjtlﬁsbvfgl g jid related FIGs.
t ouchithipd W8 fsigssented for Q?SWWMSPHHP?S%@MabI e portl ons
606 and being urged towards cap 602 in the direction of
(# ﬁﬂarrow In FIG 16C,_ finger F has been urged
(908LHr ds dhihoBlbe sndasteadhativangns altgmasimeltaheepamdithansof the
606 lhaeﬁﬁobeabnbddm&&mh b
606 | ﬂeﬁ CribddeRE zykle:]bﬂxfj@gegh[%ﬁéﬁcﬁ{g tﬁémg&%aﬁ It is intended
f or ollpwingiclpin deffae the iseope aE the invantion Ang thahmethods and
pur ca&aaareaﬁ»fmndsascbye Stithdie Bhintiind %eh%gmﬂexﬁ?ﬁe odvetdd 13D
illustrates a manner in which the configuration of cap
602 provides for a plurality of caps 602 (two of mhlch
are depicted with broken |ines) can be stacked to
al | ow easy storage. 24 WD 2004/ 045375 PCTI US2003/ 036513
[ 001101 During use, there is a potential for caps to
enbodi nents of the present invention to conme into
contact with blood or other bodily fluid. Such contact
can conceivably |lead to contamnation of the cap with
undesirable mcro-organisns (e.g., bacteria or fungi).
Therefore, it can be beneficial for caps according to
enbodi nents of the present invention to be forned, at
| east partially, of an anti-mcrobial material, anti-
fungal material and/or anti-viral material, for
exanpl e, anti-mcrobial plastic, anti- mcrobial resin
and/or anti-mcrobial silicone. Suitable anti-m crobial
mat eri al s i nclude
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anti-m crobial conpounds that include triehloro-pheno
group, such as 2, 4, 4 -trichloro -2-hydroxy di pheno
ether. The anti-m crobial conmpound can be, for exanple,
' of the cap or incorporated directly in the
ggﬁﬁgﬁ%ﬁggl] Exanpl e 5 [00112] Theoretical M{IHEB3HE6513
Anal yses of an Exenplary Cap 100113] Insight into the
use (i.e., conpressive operation) of caps according to
enbodi nents of the present invention was obtained
t hrough a theoretical nechanical analysis of an
exenpl ary 'cap configuratiogLATMS. 17A and 17B show a
cross-section through the cap 702 prior to and after
onpr.essi on, respectively, by opposing rigid surfaces
whichhig clrmped isyy ¢ hi s anal ysis, the cross-section -of
the exenplary cap is six- sided. Initial points of
contact between cap 702 and RS1 and RS2 are | abeled "A"

and 1. B" %eqpﬁmhidmaiayﬁss&éraﬁdhquc?, tltz;& F‘ﬁ'xélial’liigsﬁe?hncin device
- (]| e between RS 1 and RS2 is |labeled H (see FIG
it A MR s el g i vl eabeet o1 Rovotheczap
cdnid)sing: 001141 Cap 702 has six sides, 712, 714, 716,

718, 720 and 722. In addition, the internal angles of

ﬁhe §£8§&§%&%09%§%H€%;%%Oar.e shown as angles p, q,

, s,"t and u. P angl e bet ween si des
712 and 716 is angle a, while the angle between side
716 wdigialRegd forengsgyewith dohmgl tss; amdd angl e 13 det er mi ne
the final position of cap 702 after conpression. For

exargl dpenifg FtlaPlortibhlof ths TRlckt 19PAL Budughan result in cap
702 égbin% fu?%herofron1goinﬁ&8 upon’ conpr essi on t han

ul d be the case with a relatjvel | arge angle a. 25
Wﬁ%’ﬁgﬁféﬁﬁﬁ‘é’?‘?g‘ %W’@S@gﬂ@ 8 second pertipm for engaging dermal
ti{R0 el ab east Firtfand bdcondlpdRiors Being RQTMAH Y de@ErmfaBR sd@hat, when the
&greveqéﬁyfurthgr rotation. Any further increase in

SPURRR 15 Jteed v ards gl ssug, thergy east firpfeand sepqnd portions deform
regilienly| agegd the Haaial igieindapprohdidbtbosthepCe caps are
generally not conpressed between two parallel rigid

Pecdoni 2ot ki othln 1 RE5E e gl bRl poriaand saoppa portion

inglndes 2R Bdge poriponctbaiserves thdefinbegmrtiof thewperndng. poses onl y.
[001171 It should be understood that various

al t gf nat irkegag ¢t claifi 1 eﬁi&’é}gh ‘t‘.if%gx?/ gegﬁ.fﬁrét B&a séc&}’deﬂ%tiic?nﬁf‘ are adapted

descri bed herein may be enp in practicin
suph, thatwhen the ¢ap cogtagptps prdhig srged 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 pcn:tions 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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that the follow ng clains define the scope of the

i nvention and that nmethods and structures within the

scope of these clains and their equival ents be covered

t hereb 26 WD 2004/ 045375 CLAIMS That which is clained

wWaQ20 176152003/ 036513 |. A cap for a der mal PGTUS2HI3036513

| anci ng device, the dermal tissue |ancing device

i ncluding a housing and a lancet that is novable with

respect to the housing, the cap conprising a proxim

end for engaging wth the housin a distal end for

engalyi ng TW £ap ofelaim b, wheseip the camis Tonmed fom augsifiont dgformable
I s S S i L
padprethae poatdriab lafes matariglsgsiapnel matenbls, anil sembinatione thgteof.

| east first and second portions being resiliently

def Qf mabhge %Cégcfahﬁ‘tl  whIER tHeld8p isTaheARR L ﬁﬁteﬁalasﬂﬁic‘xeiﬂy

urged towards dermal tissue, the at |east first and

tranepasend topdistingbink a fuidsample tacles vithsiwn, witle g deganal tizsueilaneiag device.

ti ssue and approach theretogether. 2. The cap of claim

1 iy whi gl adp drehih 1 0me@br & Rh-B1bsboldted nbRatand second
portion |ncludes an edge portion that serves to define

a part of_ the gpeni .. The cap .of

Tholar | dHferrar o do bt Brrgamsiof Renee @?ﬂ@l%ﬁﬁ?@dﬁﬂ the distal
endUSRolehesilienban the@re@naleadt acts and is urged toward

dermal tissue, the at |east first and second portions

f I h h
R N L L R T

mizfebid extenadl. porti ons forn1a contlnuous ring adapted for
engagi ng and surroundi ng der mal tissue. 5. The cap of

cl ai;m 4, ' -' ' :

ci 1o ar THOBRSrRuabdt 1, S0k Ui LA Sp RE RBRULE ditono-
phencispmpeund; al | y forned of a reS|I|ent, def or mabl e

material. 27 WD 2004/ 045375 PCT/ US2003/ 036513 7. The

cap j8f clrpé EETpQ)f R 8 WhetdAShE Bithicto-bRndP&nipoRiA R 2,4,4-Trichloro-

resilient deformable
2-hydroxy-diphenol.

14. The cap of claim 1, wherein the cap includes a coating of anti-microbial
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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material selected fromthe group consisting of
el astoneric materials, polyneric materials,
pol yuret hane naterials, latex materials, silicone

' and conbi nati ons thereof. 8. The cap of
mig{"nh?{sg?\?herei nthe cap is forned of a mat el;(;ﬁpszoosm:usm
sufficiently transparent to distinguish a fluid sanple
to be withdrawn with the dernmal tissue |ancing device.
9. The cap of clai ml formsd of a non- bl ood col ored
rraterlal Fé 3 of c:I rein the cap is of
n gr dfed RS Pap ol Rla Qyberein e s o iR o b fagigblacynts oter
wegichiaapd. t han the proximal end. 11. The cap of claim
1, wherein the cap is at |least partially formed of an

of claim 11,

anti-,,m c b| al The ca
wher &% t cgll?tctf ’o%feé‘fm ﬁ’éita 5&*% SGeAmd partions deform
tesiliaitly Dﬁﬂgageplih%minalqnmﬂ dpprdath theheo r Stich @lah BAI<is created in

'ghgrel&%t he trichl orophenol conpoun
bl or o- 2- hydr oxy- di phenol . 14. The cap of

claim1l, wherein the cap includes a coating of
anti 2 cr Tl @b of ciaine20, athereibthe a'dp&s &ﬁﬂg&fﬁd €drapPlyihg a pre-lance

wherei n t.he. ast f|r DOI‘tIOﬂS are

A AR Bio e BTE s 4 B e Smar e civadetios snd for

amlgmglarposthmcb preasuek tp foeind alalrtaini6y the Bilge bt 148 HYithe dermal

qgsuerf%lfr}% teeth 17. The cap of claim1, wherein the at
eas &1"*4nd second portions have a six- sided
cross-section. 18. The cap of claim1, wherein the at

I east2f i r rcapfoda deomhisspolanéingdevivayhe dermialmss&é ldeding device -

angl iy SRR d 4 BB 153 =R06HL Ol gefggéc SOl gfggg,g;p

eterm nes a conp resse
compiivigg:use. 28 WO 2004/ 045375 PCTI U82003/ 036513 19. The
cap of claim1l, wherein the cap is configured to be

St ack plhsnalihd oPLfiSking WARMI Riling2Ps 20, The cap of

claim1, wherein e at | east st and second portions

def or
a g}stal 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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resiliently, engage the dermal tissue and approach
t heret oget her such that a bulge is created in the
dermal tissue. 21. The cap of claim20, wherein the cap

Wo ol okred for applying a pre-lance pressure to
nainngﬁgghe bul ge prior to lancing by the J&TARZNWINI6513

ti ssue lancing device and for applying a post-I|ance
pressure to fu ther maintaining the bulge after |ancing
by the dermal tissue |ancing device. 22. A cap for a

tissue lancin evice, the dermal tissue |ancin
SRR e B eR g oot 6, 57 el b urtatngs s vl end fo
engegihyd withviérmal sspgand t o t he housing, the cap

conprising: a proximal end for engaging with the

I pg; .a di,stal end.for_engaging. . with dermal_ tissue;
D8 IR s 5 proRiey b 5 b trhowting e sl end for
enpagingowith thb edehodyf 4@ di stal end includes at |east a
first portion and a second portion for engaging derna

| t a ast .first gnd second portions bein _
RO B ol o or 4t iy a5 S R b second porton for
eogapirgOiesnal nidsue Sthel agest fivt\@iddecofle homMibng Hefig8silidnA$ dBformable such
thgast flrég aqg se%pnd ES#FE§G§ dﬁtorn1re5|llently

LT 5P REHEMA iy 58 fowatsts dermah tisshe dhe at lget furstied second
pdeiomadeférnsRsitieralytlengagiothe daral 1R GEIAGRHERL thdSogdn&ar

for a dermal tissue |ancing device, the dermal tissue

| anchng [ ' ' a .housi ng, and | ancet that
27500, PO 5 ASLAEARR JENELAS) AR SRRl S ey
thegrteinexfrory defarmiap ottwrydly & a @armisnlestantiailychagdlle DIdQI10® cbMhining

ﬂ@oggﬁ%%on of the lancet to pass through; 29 WO
2004 5375 PCT/ US2003/ 036513 wherein the cap body has

a proximal end for engaging with the retainer and a
di st&l: enthefcar of daimad wherwintthe pfeximal endiof theeap body freely rests
wWiReYigd Riatae retainer has a proximal end for engagi ng

with the housing and a distal end for engaging wth
end of the ca

t he &p dy; ang . rein the distal ap
bodyf “ncl &P H© wherpintiag prpgal qd of g cap Bedyds fxedly
mpotited rthd @Eainer.

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.
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engagi ng dermal tissue, the at least first and second
portions being resiliently deformable such that, when
the cap contacts and is urged towards dermal tissue,
Weroddusbpast first and second portions def

resiliently, engage the dermal tissue and aﬁ%ﬂ%ﬁ%ﬁ”wmﬁu
theretogether. 24. The cap of claim 23, wherein the
proxi mal end of the cap body is prevented by the
retainer fromdeform ng outwardly in a pl ane

subst@ant i ral.l ont ai.ni t he .
opongy. | 3t SRl B il fe SRR RBIOR hestPEnrenresion s
ag helerabletthecapdpdbodyld fin ereitselfloaedt the pretidtérininddTorce Stapphey. .

26. The cap of claim 23, wherein the proximal end of

The o3 of ‘e o2l BB 88 toly el Hined s an

igtegpl ok preventing deformation of the cap body in a

direction generally perpendicular to a plane containing

t he peni : facl-al 3. wherein a

cross -9'5 ec??%%agl%gglﬁ%%’ g?lglfe eth%al%é ‘lgTPsﬂ%:‘s‘5 CRIE pFpdugped gngs fhe cap has

bieen wrgedriotvatsly dedmal tisspe-body and within the retainer such

t hat when the cap, including the cap body and -

ret amger, Ti I - . Lt

D Vot s wi T oo op Bt LS G iRinet iy TR BE%s for

s RiNEThe £2p hody ardan inwardly pretruging rish cenifigined 28openttivelyicnoperate
[ the cap body is such that

%ﬁ?ﬁgﬁ%gg&% Oﬁtrhgg%’ ltggéi\%iar ds the dernmal tissue of a

user, the_cap body experiences one of falling and

fol dPhg i FoeaP of Qainy 235 Wherein thy @wadpdy iviadlegibleragb hgd¥. or ce

is applied, thereby reducing the size of the opening.

30 ViE3.2004108&3é0 cdéehigdsing031036513 30. The cap of

claim29, wherein the cap body includes at |east one

weak ng% n so as to enable the cap body to fold in on

itsef foonee the predetermned force is applied. 31. The

cap of claim 23, wherein the cap body and retainer are

f or nlenegd thapis mayeehle with agpact todte bopsisgiaag of cl ai m 23,

wherein the size of the opening is reduced once the cap

has akegthatinglagest owar ds dermal tissue. 33. The cap of

claim 23, wherein the retainer has an inwardly facing

recess fof 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 inclndes:

a flexible cap body; and




receiving the cap body and an inwardly protruding rim
configured to operatively cooperate wth an the outer
surface of the cap body. 34. The cap of claim 23,

[ e cap body is a flexible cap body. 35. A
a%@gpaggsice conprising: a housing; a | anc&CTU§AU3PIsL3
noveable with respect to the housing; and a cap that
i ncludes: a proximal end for engaging with the housing;

a distal end for engaging with dermal tissue; and an
opening for a portion of the |ancet to pass through;
wherei n th&'¥%t al end includes at |east a first
portion and a second portion for engagi ng der nmal

tiss Fl’é, t Jlanﬁdibipb(EIiﬁdbelt fridr rﬁétehxﬁigdlh eﬁi&@% Eﬁn@ﬁ% Hbra3$ 1i8é, Réltracting a
resilient ef or ma such t ,..when the cap
o E e el A B e b 206 B4 P ple B, eomtihed oot and
rleetiap déviesdo ingecond portions deform resiliently,
engage the dermal tissue and approach theretogether.

36. The lancet device of claim35, wherein the cap

i ncl 4888™8y | exi bl e cap body; and 31 WD 2004/ 045375
PCT/ US2003/ 036513 a retainer. 37. A conbined | ancet.

and arkhest thayisceoweabde #ith respeoctonis basing| ti ssue,
extracting a fluid sanple and neasuring an anal yte

“‘thE%mEQ%ﬂn&L&kd sanpl e, the conbi ned | ancet and
met eri ng device conprising: a housing; a lancet that is

nmoveabl e with respect to the housing, a cap that
i ncl udes:? REOYmakendder epgagingovittethg hejismg: wi t h t he housi ng;
a distal end for engaging with dermal tissue; and an

openi ng faalistél efd FdricAghgdiy withlelndd) Gfueisapass through;
wherein the distal end includes at |least a first

[ . d f ' d I
(i ssue, CRooBuTERR PortRh bt B i BRiMsR! one bei ng

resiliently deformabl e such that, when the
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 Jeast 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

the 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:




. cap contacts and is urged towards dermal tissue, the at
| east first and second portions deform resiliently,
engage the dermal tissue and approach theretogether;
dobodyd¥8€r i ng device for neasuring the anal | )g 0
the fluird sanple. 38. A conbined | ancet and ﬁl;%r?ues?f}oh el
device for lancing dermal tissue, extracting a fluid
sanpl e and nmeasuring an analyte within the fluid sanple
in which a fluid collection device is delivered to a
posi tion adj acent | anci.n ition after |ancing has
occurr ed %B’@ﬁ‘ﬂﬂ%ﬁ?&{ﬂﬁwawﬁgiﬁﬁ’ﬁ%%an be col | ected
and nmeasured within the metering device w thout
reposi ti omdisigl afd formmgagimgivitederinalntisate; ad neteri ng
device with respect to the puncture, the conbined
| ancet an [ ' ,SI.Ng...a housing; a
| ancet th%[%éﬁ%%gfgﬁ}éh\%ﬁhﬁ?arrggéﬁég#gfhgo%ge housi ng;
and a cap that includes: 32 WO 2004/ 045375
wherpinUbe digel ersliaalades apleasks first pastien 4ndra seenpd goriipn iprtengagire dermal
ti8QEShO g leAt fi ! LG ' :
SRR Bl 08 o SRR Lol Thoch b2 VBin
carheontaghs andusangédrtovirds dirmaldissusntie atledsti fims arglt sebapa portins deform
rdeliestiv. RQELL Q0. A Lok ] f engagi ng der mal
tsi SS e, %a e at[ﬁ'&g%@ts'&lg ?’?‘I;%Pg"%aﬁ Ehg%é"ﬁgtﬁﬁrom ons bei ng
resilient|ly deformable.such that, when the cap
cont 3t s Bifcombingd laept prdwmetgdngdevieglof elpios 3% whetein the fluid
cbIRREdn devictlis ARGt sifpcond portions deform resiliently,
engage the dermal tissue and approach theretogether.
39. e cpnbin | ancet and netering device of claim
38, fher A Hlﬁt‘}?gq‘?fﬁhﬁ PlectiIBE firid T HBlg it fegmal tisgisy the method
st ri gompHdingA met hod for the collection of a fluid
sanple fromdermal tissue, the nmethod conprising:

providi.ng a derpul tissue.lanc eyvi ce that includes:
a ho%rg‘l“%:g aé‘%ﬁ?@ﬁ“#ﬁ%’% P%w??otb"’gglbﬁq‘@"w th respect to

the housing; and a cap that includes: a proxinmal end
for engagiheysingit h t he housi ng;

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;




a distal end for engaging with dermal tissue; and an
opening for a portion of the |lancet to pass through,;
V\,herel n the distal end includes at least a first

ﬁd a second portion for engagi ng dernm
tlssue e at least first and second porti difd/Fa{uRy3es1s
resili ently def ormabl e; contacting the cap with the
dermal tissue such that the at least first and second
portions engage the dermal tissue; 33 WO 2004/ 045375

PCT/ US2003/ 036513 urgi.n he cap towards the dernal ,
ti ssﬂ'@"gi}ﬁ CopPHGFaH S SRTFEGRSYe P Lot i of leastbtend 67oepd Agrtions
ddRhR kekilleaty hridepplodctificreRPRRR ARy @ERn  BLIRE in thé hﬁfnﬁhyssue
creating a bul ge |n the dernal tissue; |anci ng th e

bulg usi 0 Create a puncture in t

ol oot bhlgE palt e Janacted ErRce SammsPie b belag and

puncture. 41. The net hod of cl aim40, wherein the

ur gi eiestirgp ftidd sapgiefon le pehatereof t he opening due to

t he approachi ng theretogether of the at |least first and

seco p [ . .c] aj m.40 erein

t he ?:fcj)l I gié}{elrﬁgﬁ Oé‘b%lall%c u@éﬂgofﬁfegg Eqs%‘lémgc%?sg%@]e Slgg%ﬁh%
opgngng duado {he approzchingal®retdiethenef thogt ledst Sistrindsdddnd portibuey

i ncluding: applying pre-lance pressure to the dernal

tiss b

ol | i oy e e st SR 88 Lotk 8 Mlad o Ring  blood
sapapp fromika migtureai nt ai ni ng the bul ge. 44. The net hod of
claim40 further including: and applying a post-I|ance

DI €S e 11 chdioad il 40 haskiSndiiaiip! ding the cap

agai nst the dermal tissue foll ovm ng the | ancing step,
thereby further intainin 45. The net hod

of cl ai maBRYMRRET- ?FHIFFémﬁgbﬁgsfﬁ 5‘?35%‘@%@92 the fer.against the
dfrin@BEddiicefoN6wing She r@ihg SteParRigRiof fothéRecihg SBp, Mereby maintaining the
b@g‘?rom mately 5 seconds. 46. A nethod for the

| ection of a fluid sanple fromdermal tissue, the

met hod conprising: providing a dermal tissue |ancing
devi4#e t Hae metieided elsim 4@futbersnabgling: 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 lancet that is noveable wth respect to the housing;
and a cap that includes: 34 WO 200414) 45375

PCT/ US20U3/ 036513 a proxi mal end for engaging with the
housi ng a distal end for engaging with dermal tissue;
WS YPeni ng for a portion of the |ancet 'E‘H”bsé%'@’”“’“-"
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 deformable; contacting the cap with the
dermal ti ssueagmwahnal ped for engaging Mith e bonsing, and second
portions engage the dermal tissue; urging the cap

towards the dgypBl eddSSUSagMERit Bdfnal fiGuaitind €ast first

and second portions deformresiliently and approach
t her et oget her, thereby creat |0rﬁ]g1 a bul e in the dermal

ti ssue; |anci ﬁ'@;OReﬁE’g senaorting; "'tlfﬂlf?“’tlt Resthrepeter cate a
puncture in the bul ge; applying a post-lance pressure

wh&einiRe dhInb idchudisd iR 1dast a@h@bﬂ@nhﬁ@a sapndgatiasior thjaging dermal
dermal tissue, thereby further 4%%’? t he bul ge
tisgue) thecht Ioadtifirpgnd sacpr Re 188 fef ?A'E’%E ure.
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.

35




