;e3el ||} T-@6T:t~ @CAP FOR A LANCI NG DEVI CE Rel ated Applications Thi s
application clainms priority to provisional patent application serial

nunber 60/ iled June 9, 2000 and provisional pate ti on
seri al nunb%éﬁ? g%%{sl 51 mm\mwy 12, 2001, the contlgkii e ofbﬁzl ch are
her eby i ncor por at ed by m ckground of the Invention 10 The

present invention genera @les to | arlci ng devices for |ancing dernal
ti ssue and for wthdraw ng a UI d sanple. Lancets in conventional use
generally have a rigid body and a sterile 15 needl e which protrudes from

one end. The |ancet may be use¢APFOREA IANCENG DEVICEEr eby enabling the
col l ection of bl pod | e fromthe opening. The blood is then
transferred téﬁﬁgﬂw&tl on device. Blood is nost commonly taken from
the fingertips, where there is generally an abundant supply. However, the

nerve density in this r?ﬁb%ﬁblﬁ:ﬁﬁbﬁﬁamﬁi Hbﬁint@EIov&?anl ﬂa&n%xc%ds@ﬂ&s

Sanmpling of alterna such arl opes and i mes
practiced td é&ﬁ‘@%‘séoquf) dc]Hn%?g%P B’BWéPf‘?l\PétenW@ %at’§PF &\“@ 4l so

| ess |ikely t@&0f26b313I8ledUiriuary 20200, tedowehts v whizh drerheieby lidcoraratedinsf er
directly to tegt.favices difficult. Repeated lancing in limted surface
areas (such as fingertips) results in 25 callous formation. This leads to
increased difficulty in drawing blood and increased pain to the user. To
reduce the anBsekjrouhdof thednvéntiohe skin and the associated pain, nmany
spring | oaded devices have been devel oped. After puncturing the skin,
conventi on | anci ng devices are laid down and 30 the free hand of the user
squeezes bl ood from t heTheipretent @vemion generallysrelates kmiangieg devings fardanging| ean
storage site fdeﬁnﬂﬂ@suhaﬁu:fdﬂgnﬂ{ﬂx\am@ﬂﬂd@mhm hand operation. Once the drop
of blood is expressed fromthe lancing site, the user transfers the bl ood
to a test strip of a suitable neter. WO 01/95806 7 PCT/US01/18482 It
is often desirable to chficgistn eonwertigaekuss genesallydiare & AsidhboRransda sterile and

L Ihendl nlt I oghIC eédewhRIPtdRrulles florh ©6¢ erfde VIThe @aricét rﬁamnisécbdolpﬁﬁce‘ 88 bhgln gorre
ood gl ucose joni tord S I anp eduire.t e Q
sanpl e be applt%méegaytegabhr%e@%l Cgleg?%oé% b\k}h ’1% ffo @88?%’%% 3&?&‘2 ﬁi’ OOdt1 S@f‘

i nstrunent . | ritapsfemmedsipadiest rllestiorhdevirgi Wgod ﬁémfsf‘- eayemony takem&oimdhe directly

to the teSttdfﬂﬁ'g&ﬁ p%@fetﬁ&eres gelnalauﬁnmﬂaaﬂkwy quxflévemrwlﬁ% dehsify in
previous pati

t | tt
Us common to ﬁlaﬁee&mal faﬁef ¢ et B e B RS Smithe e Recte el %
capi | | ary 2@t ieathobgmend fmbs, ifedomgtimes mctmdfm @C(FSIS@mStheCYmIprS gensiive.he t est

devi ce. 10 Hovweu@Ssited 85Ro IROERIY )b GRS s#RciBbldYvbREde, 4nd HAKEMEFRA OUt’ ) a
suf ficient
transfer directly to test devices difficult.

—
-,

Repeated lancing in limited surface areas (such as fingertips) results in
25 callous formation. This leads to increased difficulty in drawing blood and increased pain
to the user. To reduce the anxiety of piercing the skin and the associated pain, many
spring loaded devices have been developed.

After puncturing the skin, conventional lancing devices are laid down and
30 the free hand of the user squeezes blood from the puncture wound. This technique
requires a clean storage site for the lancing device and a two-hand operation. Once the
drop of blood is expressed from the lancing site, the user transfers the blood to a test
strip of a suitable meter.

N
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sanple fromthe various surfaces for |ancing. For exanple, the curved
'surface of a fingertip requires the right amount of pressure to be applied
to extractPRJ gr guickly and efficiently fromthe patientyorfRgiSgs €. there
is a need for a llancet systemthat can 15 acconmopdat e the(ian0|ng of curved
surfaces (e.g., fingertips) as well as flat surfaces (e.g., forearmor |egQ)
to express sufficient volune of blood or Phterstitial quid, whi | e
concomtantly reduci ng pain experienced by the user. Summary of the

I nvention 20 The present invention provides a cap for a | ancing device for

| anci ng dermal tissue. The cap includes a cap body having a proximal end
for connecting to the q st

n t he nci,n evice and a
contact ring attached tb™f ng @Ft%ﬁ(gl%%ﬂ ﬁ’élg%sé % D]eg 3’5’?’ 8r| ng
i ncl udes an ofbemintipdicsrthesapple focrtes devibeinl aenmbollqdffaﬂr@m Seme ah)od glycdsyvi ce to

pass there t hﬁl@fﬁ%ng??ﬁe:ﬁ@'T&zaé%hnble”ﬂqﬂi@&thﬁtﬂEUbFobd SPIOHE é‘ﬂahé&'fcf fes oriented
general | y about .an stinct fromt not . on of the I?ncet The

T 2 ont Sor ey @TdLE if tontast Fih adet sifTmen [Pe i B e e
facilitate expfastientrdiwttlatoftheiest desiep peseakome nslawfcmnﬁgmﬁrlraaoniﬁpmdﬂoad Q;"saue

The fluid Sa_""gt:%oﬁéﬁhﬂeﬂtcb\qﬂlesu% E}Qﬁams' PhrBERA i'n%'osﬂﬂaljée@hngg it QQBllﬂmoﬁQol n

accordance wilh one as present .1 nventi o

transparent t ‘F%ﬁ’@ﬂ‘ﬁ?‘g oG R ‘Bfa ’f“f‘?@’péﬂ?&ﬁf’iatcﬁplﬁ?ry HFW@ I n
accordance w thke sanpit ffiem the pipette tofthé test Jevesent i nvention, the mnul t| 35
contoured ygurface conprises an outer radial portion oriented at a first
angle relative to the axis of the contact ring and an inner radial portion
proxi mate the openi ng davevessthesa Jagess deviprsdowgbextragidssueeze gut bhivdhicient o
second angl e, sdiyii¢ fromtthd vavious hefates for laacigg eForfegbmpleMite bavédrfaxd 6f 0f t he

contact ri Y i 111%01@1?%?&{{1&%@%&@4&&0% #;&J}&Ire ?cﬁ%%%@k léHto%Qﬁ%d%@Eﬁ’c] 1319" Ht' o

the cap is "'aceab connec
housing. In a% lswa%mfremm thawot%#e fore,Jhere i need dorpglancehiysiephstcann, a

sl eeve can 5bead%amnioadte@hqmtmﬁ§1@f duned Rodices (L, frlgerips) Bavellas faDsifake
generally alo t J _ J Q e cap
body. The sl e&% éalﬁcc ud Plcgjao é Srku@ [F%IIUE{%S)?\E’IO%‘EQI k{%ﬁlﬁ%\/ﬁlﬁ&c‘%ﬁﬁt}act wth
the dermal ti QWémﬁmﬂYﬁgdWI@%ﬂ@ﬁﬂWe‘abbﬂ@é@ersarrpl e after lancing the
dermal tissue. In addition, the sleeve can be biased toward the distal end

of the cap bo Qr a y a spring. In accordance w th anot her
aspect of thegéﬁga&gwgngﬁ, the cap body 15 includes a contact ring
having a @l ti-contoured surface oriented to create a radially inwardly

extendi ng pr essur e-gr a@&%sseﬁﬂh@ﬁh@%b@?ﬂﬁs b eXpfofl ladciag akvied fo@llﬁ&ihg” e. In
accordance wi t h

ot her.aspect e ent ncin
curved der mmi Sl OrCTRAE RiouGes & i B HEbe p BHGHhARN 58 ERCIEE 0BT ",
conprised of distal end dfite hnasiag ohithe laneingfdeeict Brd meantact Hbg atfackeddp dheadistalgai nst
the | ancing Sbﬂ@om@ée@ruaayhphé Oftastiid GReludays RS dgf@ﬁ%m%mmicamﬂ ng of
hgs 3,

extpr oot ui RGPS E e Lot Bertntuly 23 ha ERg il i BESlolpedllrp " 1

’SCOE
gr adi ent and emnm@au:eabmmtmmwctﬁpmhgms m«ﬁmelamm Hteeas of

the skin w t hgiilii-BaNduRel dubfabdid A8Eeried o FRBsuRS thel a8l Béshé &Y ﬁélhta?e'iexbfé@ﬁbﬁ‘g
devi ce. of a fluid sample after lancing the dermal tissue. The fluid sample can include blood,
interstitial fluid, or both.
30
In accordance with one aspect of the present invention, the cap body is

transparent to facilitate viewing of the quantity of blood expressed.

In accordance with another aspect of the present invention, the multi-
35 contoured surface comprises an outer radial portion oriented at a first angle relative to
the axis of the contact ring and an inner radial portion proximate the opening and



I n accordance with yet another aspect of the present invention, a |ancing
device for lancing dermal tissue is provided. The lancing device includes a '
housi ng, a nd a cap. The cap includes a cap body act ring
havi ng a nﬂh?ﬁﬁgamgontoured surface oriented generally abgu/U%Hﬁggés
distinct fromthe axis of notion of the lancet. The nulti-contoured surface
is designed to pressure the dermal tissue-3%o facilitate expression of a
fluid sanple after lancing the dernmal tissue. The fluid sanple can include
bl ood, interstitial fluid, or both. WO 01/95806 -4 Brief Description of

the Drawings RETHEAY 48dMG-TReseRRton! ol AR1MIrAANARIIAIARE AGRSAL Lhe

present invention will be 5 nore fully understood by reference to the
fol | owi ng det &™ed description in conjunction with the attached draw ngs in
which i ke reference nunerals refer to Iike elenents through the different

vi ews. The drawi ngs i"H?&Jc@%sn&%ﬂpmhﬁ&agéﬁcwpmwfe@a&mgmﬁﬁdmemough

not to scale, show rel ative di.nensions., 10 G a side el evati onal
view of a cap rF‘B?VaQ[YIaéﬂéi’ﬂ@“ﬂ@i??@é‘,ec‘ieaﬂé?fhéwFféil‘?fjﬁéelé%‘ﬁm&ttached to a

| anci ng device in accordance with the teachings of the present invention;
FIG 2 is a side elevatj I . I e . .S an
end view of the cap of ﬁ%@hrfﬂ@%ﬁf?gﬁ?g&ggctgﬁggﬁ es\e/’vﬂté?‘leﬁﬁ@’f%le%éaal G 1,
wher ei n an antbemqupied ghewt thegapbedyf Theaasve ean beanevshlegeperallygongtbe prisof 4A i s
al |Si de el evat imfdifvh of tfRViaddst ﬁfdQSlf&tiﬁoﬁtﬁtﬂidlfap @1[3@52 ?Té{ei le%véhinéluﬁis dfye@strtﬁosegsh_
illustrati the contact rin t . o [ iC
repr esent a?@o TPt a""bgT%osrﬂsaﬁg‘gﬁlhgpgfff“gﬁ@?%gtdgdn %&%{?gmggf%gﬁaifﬁﬁgﬁg;
FIG 4C is a dmsingthedermehtissusilandditioniheslecye gan be ks dwashtbe distal ped ebnt act

ring of the | apnctdpdolyibLékaniple bLapprdgent invention; 30 FIG 5 is a side

el evational view of an alternative enbodi nent of the cap for a |ancing
device of the present invention, illustrating a sleeve positioned about the
cap in accordance wth Ithaccendardsiwithsangther #speqh o theprespivmsention thejcap bedy s an

end vi ew of5 t hgcled a @bnthtt@ng havid® a multi-contoured surface oriented to create a radially
inwardly extending pressure-gradient, which extends towards a central aperture.

In accordance with another aspect of the present invention, a cap for

lancing curved dermal tissue is provided. The contact ring portion of the cap is

20 comprised of a flexible material. The flexible material when placed against the lancing
site conforms to the surface, and hence accommodates lancing of the curved dermal
tissue to create a pressure gradient beneath the skin to express a suitable fluid sample.
This flexible cap creates a pressure gradient and expresses dermal fluid on strongly
curved and flat areas of the skin without having to change the cap or use a different

25 lancing device.

In accordance with yet another aspect of the present invention, a lancing
device for lancing dermal tissue is provided. The lancing device includes a housing, a
lancet and a cap. The cap includes a cap body and a contact ring having a multi-

30 contoured surface oriented generally about an axis distinct from the axis of motion of
the lancet. The multi-contoured surface is designed to pressure the dermal tissue to
facilitate expression of a fluid sample after lancing the dermal tissue. The fluid sample
can include blood, interstitial fluid, or both.



WO 01/9S806 -5 PCT/US01/18482 FIG 7 is a side elevational view of the cap
‘of FIG 5, illustrating the cap displaced fromthe skin in accordance with
t he teachi he present invention; FIG 8 is a side lﬁ}é‘ﬁ i | view
of the capag)f é% b 5, illustrating the cap 5 in contact vl\ftlt ti{iesgs inin
accordance wth the teachings of the present invention; FIG 9 is a front
el evational view of the cap of FIG 5; FI6 10 is a front el evati onal view
of anot her enbodi ment of a cap for a 10 | anci ng device, suitable for

| ancing a fingertip in accordance with the teachings of the present
invention; FIG 11 is an end view of the cap of FIG 10; 15 FIG 12 is a

front el evatijon vi.ew of her _enbodi nent of a cap for a | ancing device
for |ancing th&'—@%&&&&ﬁ‘—&—w 1ppo CorayMEShgertip in accordance with the
teachings of the present invention; FIG 13 is an end view of the cap of

MG 120 20 FIG 14 1S Fhesd 8 ofhs teolre@hodhl E1413% 6 ROBAMATERLRS ilbeoap of

t he present i nventjon forne mat er i I,sposed I n a rest
position; P c;noesgul exstepd by referesree forr-ée Eﬂi lowie 4@!% %99%%% if GRTBRAHCRC t
ring 25 cont awith thetugtathed dravgngs ih hidhl 1{Re rdferense mmsdralereferawlikd clemersts t er nat e

mbodi f
1? I e>c<)| L)lrrgntm? eﬁéz}%h(iﬂegdlggmﬁt}(}g%‘g{ eﬁﬁ%?‘*@g selgﬂém tl%’fHc c??%lbeqﬁ%‘é{l&i%ﬁ)s a side
vi ew of the calfhoygh mtdp scafs, shasyrelative disnsiens-ri ng contacts the lancing site.
WO 01/95806 -6 Description of Illustrated Enbodi nents PCT/ US01/ 18482 The
present {ngention i s digiBes b 58 QefRd Veyt55 b 1) el AIEIDR KRS O

| ancing dermal tissue to

interstitial thle&matt@heddetaﬂanm degicg in @éP@quethh*Fée terehiegsf ghe psesew ood f or
pur poses of siypationtty, although it is intended to enconpass the expression
of interstitial fluid or both. The cap of the present invention is designed
to facilitate the expression of blood after the dernmal tissue is |anced by
i ncreasing the pressur lon2isresidreelpvationdl sieueofdhe ¢apwhdiiGigl;t he | ancing site.
10 This ingrease in pressure results in increased blood flow fromthe

| ancing site, thereby reduging the tine.neces 0 express a sufficient
quantity of bl ood and eliel?;n?ﬁé?% %r%%wﬂ%@ac?p‘ﬁ% ing the | ancing device
on a surface and using the other free hand to squeeze out the sanple fluid.
15 Moreover, the cap ofFIGh@Bwﬁﬁ&iatv1évmyﬁn&b@bﬂﬁepﬁwue%afwl sHpichRékial O
col l ecting bIo &fé %ng es fromlanm ng sites other than on the fingertip of
the patient, ¥pditQ thELENAGLINE | onal | ocation for col | ecting bl ood

sanpl es. We of such alternative sites can be |ess pai nful to the patient

and al so allows the patIi‘I@nhAtlQa sid€slkv tf‘&hﬁ Vidw Bkosk sQ@ieh hioRg limb/ 4! €
alternative s e not limte the forearns, the 20

¢ Bl p g Hspfiec gt

upper arns, ‘Fﬁ g ’ésmf‘ﬁ% &ppfact ring ot thecap g d* of a patient. Bl ood
sanpl e col lection at alternative sites can be probl ematic as manual l'y

appl ying sufficient presging iOfglabiic dhdiBhtatidnoTHR: REQNPREMe LRRfed B @NT
siteto 005I ect %J;EGO#ood sanple can be difficult "and typically results in
| ow yield TH® the present invention allows the user to increase

t he amount of pressure at the lancing site such that a sufficient 25

quantity of Dblood can DEGEALLES SRE-debOMtal HEwr b hiftdhdte EmBHIRER of {He®-

contact ring of the lancing device of the present invention;

30 FIG. 5 is a side elevational view of an alternative embodiment of the cap
for a lancing device of the present invention, illustrating a sleeve positioned about the
cap in accordance with the teachings of the present invention

FIG. 6 is an end view of the cap of FIG. 5;
35



A cap 10 in accordance with one preferred enbodi nent of the present
invention is illustrated in FIGS. 1 through 4. The cap 10 is design to be
connect ed i stal end of the housing 12 of a conveny,i I ci ng
devi ce. Inggokgﬁ@gational | anci ng 30 device a | ancet 30 ?%éﬂg%%?%gpmjthin
t he housing 12 of the |ancing device and is novable along a first axis,
indicated by line Ain FIG 1, relative t®-the housing 12. The |ancet 30
can be driven along the first axis by the | ancing device to puncture the
dermal tissue. The bl ood sanple can then be expressed for collection from

}_h]‘? I anci ”lg site. Such F@WQE&E@%?&@@HQW@&E%% Eé%fﬁof%‘l@iﬁ,\émis%rétmgthé E&ﬁgA

ifescan, Inc...o i tas,.CA al co, Labor at ori of ‘Sapta Cruz, ,

Ther asense of dﬁp[gﬁfyoégm%}i skin g 2¢6prdpngpgith ctﬁqﬁﬁ@gﬁ?ﬁge REGPrE rvemiion;

addi tion, |ancing devices are described in U S. Patent Nos. WO 011 95806

PCT/ USO1/18482 ' 7_ 5,7 .?ﬁéa%iﬁe Mebdiiofial vﬁea@éﬁmééazp mé.;af}','imrsuaﬂktdthéc /|
at ent's at ed

, 250 to Dougl as. Each of the aforepentig pat en S 1 NCOJ POfr ¢ erein
by reference. satackwith ghe s<ip ippeeo Cmtgﬁﬁdfﬂcé’égﬁ? ¢ Prggent MYCRon: of t he
present invention is not limted to the | ancing devices described herein.
The cap of the present g .@Q&&ﬁpnt%maé& F@x%@o‘f‘ﬂ{efkaﬁm/m:gg@c' ng device 5

enpl oyi ng a novabl e | ancet "for [ancing dermal® tisetie. réover, the present
invention is intended to include any device suitable for expressing a fluid
sarrplfe }‘rom a USﬁrI Ienrplmsci.rlg iszl{tfréxﬁrewvlbﬁmlﬁaw_to'f@xibtmsiemabaﬂﬁiﬁnofiar@aﬂa gstang the
use of | anget W an 0, r.m n : . as0ni,C

dovi ces, 1 For e B SRt Gaerelsh fmPRES Rt 1 ACHAIREN e BB RR b

| anci ng devi c®resentgugeebed above, or can include devices having 10
integrated neters or neasuring devices suitable for testing an anal yte,
such as glucose. The ca i. el 0 4, having a proxinmal end 32
and a distal end 34 as EIeGéglil%]%ueéggslzet“g%ﬁ?%c%%héild,;\ contact ring 16 is
attached to the distal end 34 of the cap body 36. An opening 18, shown in

FthSI 3A aﬂ§04, is pr OVFF!}E.dzjiisnaﬁ&ﬁ e!‘e%licﬁr?lvié-@ofaﬂ' lﬂwl_@xnb@ﬁi%’ﬁleﬁtfﬂf/agaﬁﬂ{r:hi on of
t he | ancet t 0. pass therethrough ta effect. puncturing of t.he. der

tosuoRet or MRISEASTies (7 it i eals il oS e fidale il e piiber, ¢ o1
renovabl y and of dyslpsesertihyentiemnect i ng t he proxi mal end 32 of the cap body 14
to the 20 distal end of the housing 12 of the |ancing device. The connector

20 preferably is thread .mate with [res i threads provided in
the housing 12 of the Igﬂ%itlgés@e%dé'éqwﬁﬁgegﬁgq%ﬁ%% the art will recognize
that alter?htive connecting nmechani sns may be used without departing from

t he zcopg OL thg ltor esenFId."l?méi?@vicﬁ%fm?%l@dﬂ%&t@m?ﬁﬁﬂgﬁr@?ﬂﬂﬁbﬁl{cr)]thQez gan be10
Sl zed ana shape Q sShap- e..nous] n L. N 1tron,..ne cap
can b per mangrery TR tmhed AR isbfhsR Ghe b PEORY of or abl e
for the cap 14 to be renovably and repl aceably connected to the housing 12.

The cap body 14 can be £rRN95iHCi@vibw QMR chp SINBAT £ When thE 3MRhGiARL OF
as. a clear, transparent plastic, or includes a

opaque material, such . ]

transparen gpSP?tPcé?lﬁ‘ﬁéa“f’B\gﬁitﬁg a window to the interior of the cap body, or

can be constructed of conventional non-transparent naterial. If

':)lf anzp?r egt , the gﬁt _e[ 'hﬁﬂGflﬁ@sUd ﬁdé’ﬁeﬁ%%ﬁk&%é %inﬁﬁhh&xt@?&%&q{ @tiﬁgé essedb d
ood to be viewed.within the cap, hody e transparency. o e cap body

74801 oves. ¢ he PUSEY SOk A s RAlF. R {eRP 204 dPP%H IR Fact | on

fromthe | ancipngjtiei;taed as di scussed in nore detail below 35 WD 01/ 95S06

PCT/ US0111§482 -g Referring to FIGS. 3A and 4A, the contact ring 16
preferably has a nulti

FIG. 17 is a side view of the cap of FIG. 16 when the contact ring
contacts the lancing site.



contoured surface 22 for contacting the dermal tissue both during |ancing
‘and during bl ood sanple expression. The nufti-contoured surface 22 is
oriented IGNES: ?J(% about a second axis, indicated by line, é%? éE & 4A
distinct fromthe first axis A In the 5 preferred enbodi nen scri bed
herein the second axis B is perpendicular to the first axis AL One skilled
inthe art will recogni ze that the secondfaxis is not limted to this
preferred orientation and that any orientation distinct fromthe axis of
notion of the |lancet can be enployed. 10 The nufti-contoured surface 22 is
designed to pressure the dermal tissue to maxim ze blood flowrate fromthe
peri phery of the pressuced. ar he center of the lancing site and to
facilitate th&S 8§§1?‘ qugﬁuéLvUH l e for collection. The term
mufti-contoured surface as used herein is intended to include two or nore

surfaces oriented at dlﬁteﬁsstenﬁﬂgénﬁsnwmcmapﬁépft,puseaﬁﬁlﬁ @éwcevv'th
respect to_a ommon adé 4l t he nmufti. ntouljred su kag uant ﬁ-\lg

i nwar dly f Pont% ‘APEREAEER \Xﬁ?uIe O BPTESi A > AU | ’r‘B?fSQI Sir f ace
extending r adbethl Wej rnfmbclbyr th t}@mxplte&memﬂhlmmll formirposed bibsmpliditypalthongl it ski | |
W Il recogniz 1ﬁtgﬁacfedttﬁe o stﬁé’ é%ﬁ'o?iﬁtérﬁ Fal ﬁ&tﬁotﬂ&hu‘iﬁe of%t?e' ect ed

nunber of surfaces ace ccor to.one _prac

C
non-pl anar. | PrESRRbInYARIOH lﬁérﬂgnaét%ﬁp PéﬁrFﬁSIOPr?éb}ﬁQflﬁﬁﬁféb%@WS%r face
22 is corzrprl sdaetd by inerdasing 2{¢ pressralon figr dermal tisuesnttoanlingthelanciag sied.
portion 0P 9xs i . r .

pref er abl 5‘ or ?élntﬂgc a% ﬁ? gsg&% r&\g‘h}ﬁ‘m%g ?thég O?%ﬁtﬁ%&dnggﬂg%&aﬁ' The

i nner radi al pER¢iNSHhesigng necessay o atnreﬁsaﬁrlf@ﬁteeuq%m%r of blogd andselignipating the

di stinct fromédddof placig the¢dneing.deviet ait b wilrfice ahdresineibo btheBftécchald tolyResdt er
radi al portiop,a4. ﬁﬂﬁléﬁ:ﬁd' nner radial portion 26 can have any sel ected
surface feature or ape, e.g., can be linear, 25 stepped, or curved. In
the illustrated enbodi nent, the outer radial portl on 24 is generally |inear
fromthe perinmeter 28 otftotebeerpmebqsztfthé ptgsehentvautdnes paiailaBcduitenfor t h the

i nner radi al r (o] can be
convex or cont[::)(g{}:}éeurl nblé(udr Sa? nre %i\gﬁ‘?lp%’ 8‘FF§|° e?’d-r[aﬁgn &%x}gerl;tféaofg}c pagerih on 26
is general |y ®bitbasyieditionaldecatien fop gellesting pedbsaylési ﬁeapfwchekmu@we 30 As
shown in FIG sxéeé,cart belea yaHidulGo tmaﬁearaaadlsaaums thb BatfenPiee R Hidler et er

di al t t
Nd T onal 1y Bpgep aixrtrﬁleeai\%ﬁ? P ed Rt P 28 R B o RS Hre®s ghe . a1 1
i I lustrated bypper aeastthethighsgthepalms, Qn(bthefabti@hﬂnwfb@?Mthbdmmmé% to about

75% of the t ot@lech@ritafedhtitiBe S QAR GobldmAic k8 manBalop hﬁtilefnt om t he
center point CP of t

517 05606 per Bt Bs S8 syt pRfkiste % pende e ol Bhiol Aol amh ¢ e
radi al extent bedﬁﬁcwmdéxm@lyrreﬁmtatn lponyndlds The GHEOWEPES@DWGMMMIOWS% of
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the direction of the first axis A toward the distal end 34 of the cap 10.

The | egs 64 ARdsog4B taper froman increased width proxi ngifydolyessgp! | ar 62
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PCT/ US01/ 18482 -13 contact ring 85 to allow a portion of the lancet 30 to
pass through to effect puncturing of the fingertip. The illustrated cap '
body 81 ca e a connector 84 for renovably and repl nnect i ng
t he proxi nma begﬁ%ﬁgk of the cap body 81 to the distal end g¢Fpﬁ%x‘§gS|ng 12
of the lancing device. For exanple, the connector 84 can be sized and 5
shaped to fit the housing 12. The cap 80 dan be permanently affixed to the
housi ng 12, although it is preferable that the cap 80 be renovably and
repl aceably connected to the housing 12. The cap body 81 is constructed
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to pass there rough to create a puncture on the ventral side of the
fingertip. 25 The cap body 94 includes a connector 99 for renpovably and
repl aceably connecting a proximl end 98 of the cap body 94 to a distal end
of the housing 12. For exanple, the connector 99 can be sized and shaped to
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the openi ng 1,Qr &} 4B THORMAGLe ﬂo&ﬁ%%xsggﬁeﬂl enéﬁul'alsto%é inffg} 1 nto

the cap 90 or | anci evi The |nt cont act
with the out eP"rPa’i’dggi g “‘iftbﬁo F’étﬂ?délra‘gﬁl& inyardys 3t karer
radi al porltsi oporfi6A294 tdwerdstik bpexmgwwburmmwdoatoareﬂ&urﬁde@zrmdt&rﬂs berweaur
surface 96 fagj ghﬁlﬁﬁat?icgggvﬁﬁebﬁsﬁdﬂﬂﬁgé(d%}F&Qtdleﬁ%%JELE%‘%QH}%}]W adi ent

that extends ra e perineter
100 of the coffmured $%°@MSO&§§OM m%&edhﬁﬂﬁgactecpom Efpdatent , an
anti-slip featmbediment; the nadticamtbured nEf06 ipludeeihie siffadeny Opridtiallpfantan-

contact ring W%%g@#“%”ﬂ%iiﬁﬂﬁﬁlwﬁ %}%gea:gﬂ g,hlaglgtgg i s pressed

into contact w't eature can
conpri se &Y% uincamprated i th esqomcmgelrﬁi £ prevept moxemeng 9h e coptadTing sepive taf f i xed

to the multi - geskipungfaceshkihg egpresdionaf thztbloodl sympkt | east a portion of the
mul ti-contoured surface conprises a roughened contact surface to ensure
friction between the contact ring and the skin. 30 An alternative

embodi ment of the cap ofhaiHustisteddeti-cpnoutsd Surkace 22iineludes twe armpse spyfesgs

14-17 in whi cbnédt@i eRfvas eatle gtherto ifemO@iSe @AE disthdt Angled. | 18 phiticelary@eatbig! f or
| anci ng Vai’SI Og J&ﬁﬁ%cfz n?cl%? épalr oﬁlﬁrtgé%s%%gg 27. 1’?hep ga-{ahjgf)ut/erﬁ%{é FI GS.

14 and 15 |IIus Y BHG he 'cap for use
different |anéd wg>r§meé§t afsbiglarglative totfbe w@th’fhggadefﬂIthr ptase Ry is

i nvention. Theri¢dtddittarsadodd aG@p reldtbreitdfle Ul B differpt 6 d Yhelflrd: dnBRI Alser m nat es

at a contact ﬁés@gb dl %ove, the surfaces 25 and 27 can have any selected shape or angle.

30 - In use, the cap 10 is connected to the housing 12 of the lancing device
and the dermal tissue is lanced by the lancet 30 passing through the opening 18 in the
contact ring 16. The lancet 30 is then withdrawn into the cap 10 or the lancing device.
The contact ring 16 is pressed into contact with the dermal tissue proximate the lancing
site causing blood to exit the lancing site and enter the cap 10 through the opening 18.

35 Dermal tissue is “squeezed” into contact with the outer radial portion 24 and the inner
radial portion 26 of the multi-contoured surface 22. The multi-contoured surface 22



5 nmounted at a distal end. The distal end 115 of the cap 110 can couple to
the housing 12 via any suitable structure. According to a preferred

enbodi nment , p is permanently affixed to the housin e not
axially moVa F@osﬁ@sl ative thereto. The contact ring 114 o%glﬁg&ég%@ 10 can
include, if desired, a nulti-contoured surface 118 having a plurality of
surfaces oriented at angles relative to ebdth other. A central openi ng can
al so 10 be forned therein. According to an alternate enbodi nent, the
contact ring can be a unitary structure with nom nal surface features

fornmed therei facilfthies blobdStpreskd by %&@%F e M diobtalt Bleeduddbryhb aé@@lti@_ﬁe a t
contorm.,ng to

defornabl e, resilient.. flexi.bl terial that i b)] e of
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such as cl oar WBsERd i éﬁt %3?‘5%? al testing has rpyfaleq dhat A-Srfﬁamgrs%ﬁﬁqﬁosorii on
form ng a w ndamedsily bhe(prmdﬁmnﬂmﬂandhg stepsing the cap 1@ nfibe preséne inventiortad vi ew
the expressed th-Bh%sitéL tﬁéﬂ}ﬂ&ﬂ M@h%ger?ﬂné&&ﬁioﬁagecg@% ngegcag;ﬂéﬁ?m B

non-transparent material., The cqontact ring 11 psed in a rest
posi tion, FI Giragsparefhard thepontact Hageande agopiasing soler figghs pdute. dhgiukEffe no
shape i s i nparkhsily rhanitohthevolngne ofibiod pkgesdd.i n contact with the | ancing
site, suchy@s the ventral side of a finger, or any other suitable 25
portion of the finger, the contact ring confornms to the shape of the
lancing site, FIG 15. Anebpanthg epbodimenkoiibeirapeaithe pipsentinyengipn i f eat ure on
the contact riilmgtitkd iDFIBLS StlEron@Ve iewhichh slebee 6008 hidvthted bt fielcap bydy 140 t he
skin surface e t ' ' r At o .co wi.th cthe.
fingertip. As@?g%%%s%oc? %ﬁ%l%ﬁ‘%ﬁ%?%‘??b&@%s%?‘e&% a‘%’ 1%6 %’r%gé% aéé SSOlg in%ogllgf’e
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rru: ti-cont our &d ad@asledst Becleg b4 0aU4BVBAExteBll foBAEE callapol ]Eritﬁéldi@éctibﬂilsf

mul ti - contour c S h nsure
{1 ot on bet wa it ek (o e T3 nd 2 ORE G, £ M8 s TR PABIR RIS,
enbodi nent, adgniinaressed widdprpringietie collar 62t a1decreased ydthpgoximate tlpeeontect ap
body 132 that rfsg96nounted thereto a deformable contact ring 35 134. The

illustrated contact ring 134 has edge portions 136 that extend over or
outwardly fromthe perineter of the cap body 132. The contact ring can

include, 120 WO 01/ 95866 ilstrateSoilEsashe leay4feand @B are aueuste in wosstsectiond

surface havi ngndemotipads dnly PporfisH RBESrRFIfEBERGS de BRELEG Mg 18] ahb Ygs koA each

other. A central P{@ﬁem n%. CE@’ al sotrbe f or med tbhe{ﬁ;'ﬁn' Accor di r}ﬁhtor%n

al ternate enbSAt fERAT AREARY Y REETAly disporedbogt iclf?ilﬁ}‘%rscp?eu% ¥ €<t n

nomi nal sur f acagfléariihesgi¥ anlye legsareilinstraedrpee skiffedade theartrwjil @pprediate that

Plr ef _e[) ?bl y foraﬂﬁldoﬁ&_}_ %\efgb‘ b&ﬂ?e dﬁﬁ&cﬁfvﬁtﬁdu{ g hmgrfginhﬁﬁq:,reséﬁg@enﬁm Iﬁta?&fion,_ y
exi bl e er, , cantact. ri.n .can be dis . in.a rest position,

FI G 16, on "Rorss |e§§8(s’tgt’5 ploﬁltﬂ%eﬁlts gl{newctaﬂy 5bqu5ﬁ1§icﬁr§§c§inpg?6.and hence no

shape is inparted to the ring. Wen placed in contact with the |ancing

si tte_, sucp ff, t]b_e 10 vemtﬁé Abeve 60 ﬁéfeﬁbfyldggﬂﬂe alBhg ﬁ{‘ékiis%a?ﬁfel ﬁﬁh& ARt fﬁ(ii ]

portion o e finger e _contact rin 4 conforms .to S 0 e

| ancing site, ‘FPE t;edbgrat%v l,nci:\tme% ‘gil‘ér}%tg@ﬂmynexfwglgﬁt?é S? F%h,eeff”l’i’éed

over hangi ng paén peordodf oftsides dfthe cardividy 14.0 At mrotrudinggpidecraembdr 6B pan bver  and

et ter skl Amelil e SUoliRTnolsel O SRR the bis piites 898 081 MY s s

connector for % %’t’?ﬁ\‘}%g}d;? “éﬂ%ﬂ’ t?‘%ﬁ‘l"héé@gl’?mé%ﬁw‘ﬁ@@ Fﬁgoﬁoﬁgﬁéﬁ?ﬁﬁ &RlatYsriot he

cap body 132 tte @pdicdy . shanaivelyhthe klot66 cap teFornfeddnm ok ergndre obthe lqps &¢Ai ce,

the cap |30 cafq By BA HBBERA énBE! (XM bb otif (RSP Bod21a, Prefer abl y, the

cap 130 is renovably and~repl aceably connected to the housing 12. 20 Since
certain changes nay be nmade in the above constructions w t hout

35 A spring 70 or other biasing mechanism can be provided to bias the
sleeve 60 toward the distal end of the cap 10. One skilled in the art will appreciate that




departing fromthe scope of the invention, it is intended that all matter
‘contained in the above description or shown in the acconpanyi ng draw ngs be
interprete %ustratlve and not in a limting sense. lso to
be under stglé)glﬁ?# the following clains are to cover all P;&éﬁdestroll/%ﬁ%%
specific features of the invention described hexein, and all statenents of
the scope of the invention which, as a nerer of Ianguage m ght be said to
fall therebetween. WD 01/95S06 -18 What is clainmed is: PCT/USOL/ 18482 1.
A cap for a lancing device for |ancing dermal tissue, the |ancing device

i ncludi ng a hoskag dmayhagmﬁtdart@&émhh 8 dap DBlofthél pebek iBtioaBut@ah B&C et

nmounted w thin Elh eucsal n? agcullagcv?ct& bei ng novable along a first axis
relative to t SI ng,p A% cap hprTsing: a cap body having a proxinal

end and a di stal end the proximal end of the cap body connecting to the
dIttStalh 3”? OI thg h?“f'lﬂﬁs@fh?thﬁ@sdeﬁ%lé\ﬁr&ﬁw&tﬁec ﬁ:{i%ﬁoﬁ&hr’iﬁi '
attache e distal .en contact ring including an
openi ng fog E%‘BICPIF%(HVB tg?‘lg %ﬂ%ﬁ’f‘eg%e E‘ﬁég‘gtﬁ %l‘j‘bﬁm"t" BreEomt gE‘P ring
havi ng a nuf t the demtabtissee ostorvisiolg mxpecenitedahcytgm‘aeaﬂhysladz)mﬁo allowetheuseraxi s
g;;ﬁ 'eQE.t O‘;]rg][‘btgiﬁﬁmf A%&Eg&‘&fﬁeia%n evisd ke stéliglrﬁ:ggﬁlq[fftﬂsés%éé‘:@e g@ uflac' l::afoagf
claiml, \Aher%qnfﬁcfwgh r‘r@e'aymépﬂ?a?@% g!ﬁectrip&éﬁgme'@ﬁve fEHmB?fé%fﬁe .
The cap body wfthsltm;amﬂlustmﬂeémeF]]G &. popdértantly ohe lepge 644 pado®@iByallosy the ass par ent
to allow §qusgbintsh %h%p%&ﬁgeu?in% SR thétandifl si @fth&é&?&al&l%u jgherein

the mufti-contoured ace; I ses an_outer_radla Xortlon ofl ented at
a first angl ercfusnegiptpeopiaciith %“é@é‘r&?s‘éex psillustrptedin FlG % r Apcoeling o998t i on
proxi mat e t heemppeimerg, thesleovei legstcdd mid 64BSaais thehitlglap antilslip feamte tbppavehe
first angle, ' C erein
the cap is reﬁnlg%/g% anf&lgdtegglrgﬁﬁ %ﬁgtﬁ%%%lne‘é? ancTI'hch r?ﬁﬁceﬁ’z{ CEFJ%%%&I t he
housi ng. 6. Tﬁbcc@agn@r bq:afﬁm tp thegontast syrfppreofthntlerve 1 t?gsﬂgpqqa@t BO¥esRemCt i ng

surface hawi ngltamhtivily, BerdntiGlip @ahe s dbgrise s katighehet Bindice mheferthdileeve dgsmet er

portion, V\/nergdn@ Hﬂgs%ltl-cont oured surface extends fromthe flat portion
to the opening. & he cap of claim1, wherein the multi-contoured surfacc;
conprises a pair of pressure w ngs. WO 01/95806 PCT/US01118482 -19

Referring to FIG. 9, the legs 64A and 64B can be spaced apart a distance
sufficient to allow a finger 80 of the user to fit between the legs 64A and 64B. The
20 surfaces 67 connecting the two legs 64A and 64B can be curved, and are preferably

parabolic in shape, to further facilitate the user’s finger 80. In addition, the legs 64A
and 64B, as well as the sleeve 60, can be constructed froin a flexible, resilient material,
such as a flexible plastic. The preferred material of choice is ABS plastic. As illustrated
in FIGure 9, the user’s finger 80 can be positioned between the legs 64A and 64B when

25 the sleeve 60 is positioned beneath the cap 10. The legs 64A and 64B compress the
user’s finger therebetween to pinch or squeeze the dermal tissue. The user’s finger can
then be lanced and the compression of the user’s finger by the legs 64A and 64B can
facilitate the expression of blood from the lancing site.

30 Alternate embodiments of the cap of the present invention are illustrated
in FIGS. 10 through 13, in which the contact ring 16 is designed for lancing the sharp
curve (or side) of the fingertip, as well as the ventral side of the fingertips.

FIGS. 10 and 11 illustrate another embodiment of the cap of the present
35 invention. The cap 80 includes a cap body 81 having a proximal end 86. A contact ring
85 is attached to the distal end 83 of the cap body 81. An opening 92 is provided in the



8. The cap of claim1l1l, wherein the contact ring is fornmed of a flexible,.
deformable material. 9. The cap of claim8, wherein the contact ring

i ncl udes quﬁ B&&h}ons whi ch extend outwardly fromthe capcgggxhs%g. The
cap of clain1f, erein the contact ring has a non-transparent col or
distinct fromand in contrast to the color_of the dermal tissue. 11. The
cap of claiml1l, wherein the contact ring'é%nprises a separate and discrete
conponent nounted on the cap body. 12. The cap of claim1l, wherein the
contact ring is integrally formed with the cap body. 13. The cap of claim

1, wherein tﬂ%oﬁea?ﬁg:ssrub El%vuﬁ._ g&ﬁ%%%e 1ane?tt3mo gs‘srs?&bu m@%&&@&ﬁ@m@ dfhe
opening in cont ac i ng. e c of .claim1, e n e

mul ti - cont our zlbe@‘lﬁﬁgﬁ’cgrhie :‘:@PHEFE@ “dh %&qs"ﬁ‘ H“’L“gﬁf‘ﬁ?r@.ect%.gfkﬂﬁéenﬁcﬁ’ﬁbléfanéI aim
14, wherei n t heplansbly sérinpctingdheproxipohpnd esf the caplglde Ak th the distat endoof thdre

mul ti - cont our ggugall {AGhS Bnkils KRGS Fok bl ) RIS 80 Saf B0 A anfti N9 and
the skin, 16. The caﬁ gf C|alm141_[h wherei n _the antl-slhg eg’& re conprises
an anti-slib ERsd fouXt the housing 12, Thy candf) ¢anbe prroynertly alfixgdiodhe bopsingd, cap
of claim 1, whabhaigh itibprefeyaiil@tiat the ngp 3Gbd emoeablyindaeplaceablysonnectedttetheal .

18. The cap of,gdig 8.1, wherein the multi-contoured surface conprises: an
outer radial portion oriented at a first angle relative to the second axis;
a mddle radial portion oriented at a second angle relative to the second
axis; dand an inner radigahe oy Bl ﬁrdoﬁfﬁlﬁtid&ionﬁréd@bdr&ltﬁtw:csﬁcéxﬂolﬁt'foby@ct0 t he
second axi - 4 [ ancl n
device for ar%?}(gﬁgl’gééhrﬁgl%%gf gégaél?géng% Pa%tr}]%:gﬁglgléléc\?/sl %@“ﬁﬁ%‘f‘ﬁ&"ﬁ%ﬂ"%ﬂ%gng
havi ng a pr oxivffadovetedheinteriar of the eap kady. Theimaterialrberld bp awffisigntly trarisparente
EOUS! ng, tﬂe h@est the 8loag bemy kpressad B8 viria thelca@body g1ab 8k iviéﬂ'e&eyiﬂéed_ |
ousi ng, the , a in nproximal end.and a dista
end, the proxi%grféél “\I‘gggﬁ%s&r{aﬁg O?z}t%e %83’3?3%(8)2%!% S’?ﬂrl]%w?‘g %aén%ﬁng?fg?lo%cﬂd of the
housi ng of thé&xprassed fy collsetionfrom tholapeiag, efd.ng attached to the distal end of
the cap botly, the contact ring including an opening for a portion of the

| ancet to pass therethr h, ..and | eeve. mount ed abouyt the ca d t he
sl eeve being novabl e _geﬁ%erg% fafpré?%a)%%prfﬁcéa%ﬁ ?I’%Ifqo%ﬁﬁ %auaﬁarq;%wgwr&élg? 8%{#@ cap
body, the sl eavédimessioesdig aggonmneasiste thevehatpeepsvef of theviaettin thembptwesnt dde wit h

; he dler tmal ti poddCurelivingd 82 BRITEREA e 87 Forlcostiins @iy theafrgsf of RGN OTHINE
er na I SSue.

0. .The cap of claim 19 ereip the slee i § biased toward
t he distal en&p%lfestﬂ}?ecogg%a&?&i}t.c’tg)fssufﬁ&o %@B’ tgf&‘(?leﬁi’r S!f’élﬁ\f??}f’@ﬁei n the | egs
are spaceszapa_rt to pernmt a user's fingers in the space therebetween. 22.
The cap of claim 19, WhRéRhhetdBIG.EISthe hRsEREO MY ekiesh fHlRIY utwasd dddent

mat eri al such tha H]E | egs, act.to conpress.the yser'.s. finger when.
posi tioned t h@"@%g"{){ﬁe ?1‘?0“%?? ring for Sﬁlﬁacg?lg??caﬁ%e%@%ﬁ}]‘&’rr@ﬁﬁm’g}?& ana’ém?%ﬁcl ude
an anti-slip fotowd ganaple by pressing. The pressure wings 82 and 82 constitute a multi-contoured
surface that extends from the outer periphery of the body 81 to the opening 92. The
25 multi-contoured surface 88 is designed to pressure the fingertip to maximize blood flow

rate from the lancing site and to facilitate the expression of blood for sample collection.
The illustrated multi-contoured surface 88 comprises two or more non-planar surfaces
disposed at distinct angles relative to each other and with respect to a common axis. For
example, the pressure wings 82, 82 that constitute the multi-contoured surface 88 is

30 comprised of a radial outer portion 88A and a curved radial inner portion 88B proximate
to the opening 92. The transition point between the surfaces 88A and 88B can be
arcuate, rounded, or sharp.

The illustrated contact ring 85 can be constructed from plastic or other
35 materials suitable for use in a medical instrument. The contact ring 85 can have a non-
transparent color that is distinct from the color of the fingertip. White is the preferred



prevent novenent of the legs relative to the skin. 24. The cap of claim 23,
'wherein the anti-slip feature conprises a roughened surface to increase
friction b the | egs and the skin. 25. The cap of cl erein
the anti - ﬁkﬁﬁﬁﬁs Pure conprises an anti-slip materi al afﬂ%;ed%?64§pportlon
of the legs in contact with the skin. 26. A cap for a |ancing device for

| ancing a fingertip, the |ancing device erIudlng a housi ng having a
proxi mal end and a distal end and a | ancet nmounted within the housing, the
| ancet bei ng novabl e al ong the housing, the cap conprising: a cap body

having a pr oxm@ﬂ ofRRsicang can@l:lsﬁfa Lol&dhows R dAExCRS ibBRdr vadliRfthd fnGRbro0dy

connecti ng to di sta ous ’]CI devi WO
01/ 95806 -21 ° ﬂé&@f"ﬁtaﬁt&m&ﬁ :bﬁg a&%ﬁ@ Sopthongtafied i of

t he cap body,thbkmpbmﬂyt&alcbrmnrbgmtaghﬂgdfmngecamtbﬂfemapgodyom a portion of the

| ancet to pass therethrough, the contact ring having a nulti-contoured
surface oriented to create a pressure gradi ent decreasj n rds. a
puncture of an irregul atP§e BHse %"‘lﬁ’rspdE%"IE‘FCt?q’l@q“?%@tnﬁ Jancings cap of
claim 26, whedeiidge, fritbthe fipgdyap pf the uber duys poeed émthe rédemrﬂﬂlfunmztby the prepsvggle. 28.

A cap for a '%gs'ﬁﬂ Qe"l.*h%‘?a:{?&rz.o'&rtﬁé &Qm@1§&h$¥o§9d%ﬁﬁéeséﬁﬁ&%ﬁek€&iﬂ£”d ng

device includin

| ancet nount e®? i thepentach én& 82t mgrce ﬂ’ﬁéklna Ade comest Hge 89 ispspwsedinghepntast
housi ng, the e&h th’dﬁﬁgrei'tﬁi proximateaa thedating 1t tdgkplesp blosd MBhe pnli-eontbuedi St al

end, the BooX\Thke &7 fefinkBoSA0RaMN SOBRARIY Ik eyl Blibysd of Che

hou5|ng of 'th end of

the cap body, raﬁwﬂye@ﬁaréldttowardgthe@mw Py Aeroriesiony afternatg egibpdimsnt, en t he

| an]get to pas &1% ﬁﬁtbfe@tﬁhe coribdt ﬁﬁ@wpltevémmomnnaftae BaHtidt ri6g Félawﬁ%i

surface oriente sur cury er.nal in the

contact ring ih rﬁﬁf? Nl e‘%&gafco%ﬁlpge%s Inétglc ?téétﬁtbetpl ﬁ?gefrgp ‘é%nform ng

to the skin atilsmseedl, m@nhghs frature eanfoguiprise aisuitabln entéwlip metsriarBredgo teyi d

th herefr ohm1529muﬁl b&iﬂ&hé@sxﬁ'ﬂ% %Eag&f ghér0 GhubG-cSREETB sulrfasé. ?ﬁltelﬁﬁ’cm &ietn% at ]
ousi ng havin [.0X n al. en ce in the
housi ng, the ?%f_ﬁ%cgfm%ggaﬂ“ %V&%thegl%‘hﬁ"&yaofﬁs gi‘bl%&‘?%s ?#éo Prc?vigﬁ

housi ng; and anteelip fgatuteched to the distal end of the hou5| ng, the cap
conprising a cap body having a proxi mal end connecting to the distal end of

t he housing and a di st hay]j ont r.ein the contact
ring includes an openi ‘;‘%[CS(;?Z ?%@@1“5 ﬁﬁéemié?f@rgfmgm&fgg afct%‘f‘%ﬁtﬁrough
and a mul t20- c thettenghinds eithé presend miventiand ﬁqeﬂmtateﬂyrl El§b U2, the sqr¥hidcladdss

di stinct fr Orrh&x{i@cthh 95 affathsd {oQhe mlgﬁﬁéwgmtﬁell@ d6dyod. Ah 5@:&%1@4#&%&1' tate

e;gmas S :A\%ralpofA’ﬁ thg\g@tac n’gg gll(?wst ae Igomgr? (0311 tﬂg latﬁ(r:]e% 38 % Igraasls therc%h:ough to creatc a3 h-AlA

puncture on the ventral side of the fingertip.

25 The cap body 94 includes a connector 99 for removably and replaceably
connecting a proximal end 98 of the cap body 94 to a distal end of the housing 12. For
example, the connector 99 can be sized and shaped to fit the housing 12. Also, the cap
90 can be permanently affixed to the housing 12. Preferably, the cap 93 is removably
and replaceably connected to the housing 12. The cap body 94 is preferably similar to

30 cap body 81 of FIG. 10. The materials of cap 80 are also the same for cap 93. The
material can be transparent or include a transparent portion to allow expressed blood to
be viewed within the cap 93.

The illustrated contact ring 95 has a multi-contoured surface 96 that
35 extends from the periphery of the cap body 94 to the central opening 101. The multi-
contoured surface 96 can include two or more surfaces disposed at distinct angles
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component affixed to the cap body 94, or can be integrally formed with the cap body 94.

15
When in use, the cap 90 is connected to the housing 12 of the lancing
device and the fingertip is placed in intimate facing contact with the ventral side finger
and lanced by the lancet 30 passing through the opening 101 in the contact ring 96. The
lancet 30 is withdrawn into the cap 90 or lancing device. The fingertip is squeezed into
20  contact with the outer radial portion 96A, middle radial portion 96B, and inner radial
portion 96C of the multi-contoured surface 96. The multi-contour surface 96 facilitates
blood expression by creating a pressure gradient that extends radially inwardly toward
the opening 101 from the perimeter 100 of the contact ring 95 or cap body 94.
According to one embodiment, an anti-slip feature on the contact ring 95 prevents
25 movement of the contact ring relative to the skin surface when the contact ring is
pressed into contact with the fingertip. As discussed, the anti-slip feature can comprise
a suitable anti-slip material, such as rubber or silicone, affixed to the multi-contoured
surface. Alternatively, at least a portion of the multi-contoured surface comprises a
roughened contact surface to ensure friction between the contact ring and the skin.
30
An alternative embodiment of the cap of the present invention is
illustrated in FIGS. 14-17 in which the contact region is designed with a flexible
material for lancing various surfaces of a user.
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plurality of surfaces oriented at angles relative to each other. A central opening can also
10 be formed therein. According to an alternate embodiment, the contact ring can be a
unitary structure with nominal surface features formed therein.

The illustrated contact ring is preferably formed of a deformable,

resilient, flexible material that is capable of conforming to the shape of the body region
15 of the user placed in contact therewith. The contact ring can be preferably formed of a

rubber material, polyurethane, latex, or other flexible material. The cap body 112 can

also be formed of any suitable transparent, translucent, or opaque material, such as clear

or transparent plasti¢, or can include a transparent portion forming a window to the

interior of the cap body to enable the user to view the expressed blood. Alternatively,
20 the cap can be formed of a non-transparent material.

The contact ring 114 can be disposed in a rest position, FIG. 14, when not
in contact with a lancing site, and hence no shape is imparted to the ring. When placed
in contact with the lancing site, such as the ventral side of a finger, or any other suitable

25 portion of the finger, the contact ring conforms to the shape of the lancing site, FIG. 15.
According to one embodiment, an anti-slip feature on the contact ring 114 prevents
movement of the contact ring relative to the skin surface when the contact ring is
pressed into contact with the fingertip. As discussed, the anti-slip feature can comprise
a suitable anti-slip material, such as rubber or silicone, affixed to the multi-contoured

30 surface. Alternatively, at least a portion of the multi-contoured surface comprises a
roughened contact surface to ensure friction between the contact ring and the skin.

According to an alternate embodiment, as illustrated in FIGS. 16 and 17,
a cap 130 includes a cap body 132 that has mounted thereto a deformable contact ring
35 134. The illustrated contact ring 134 has edge portions 136 that extend over or
outwardly from the perimeter of the cap body 132. The contact ring can include, if
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polyurethane, latex, or other flexible material. The contact ring 134 can be disposed in a
rest position, FIG. 16, when not disposed in contact with a lancing site, and hence no
shape is imparted to the ring. When placed in contact with the lancing site, such as the
10  ventral side of a finger, or any other suitable portion of the finger, the contact ring 134
conforms to the shape of the lancing site, FIG. 17. Moreover, when disposed in this
position, the overhanging portions of the deformable contact ring, can ‘flip” over and
extend along the outer surface of the cap body 132 so it can be used on a flatter skin
area, such as the forearm.
15
The cap body 132 can includes a connector for removably and
replaceably connecting a proximal end of the cap body 132 to a distal end of the housing
12. According to one practice, the cap 130 can be permanently affixed to the housing
12. Preferably, the cap 130 is removably and replaceably connected to the housing 12.
20
Since certain changes may be made in the above constructions without
departing from the scope of the invention, it is intended that all matter contained in the
above description or shown in the accompanying drawings be interpreted as illustrative
and not in a limiting sense.
25
It is also to be understood that the following claims are to cover all
generic and specific features of the invention described herein, and all statements of the
scope of the invention which, as a matter of language, might be said to fall
therebetween.
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10!3@!10%&' ()-F a contact ring attached to the distal end of the cap body, the contact ring

including an opening for a portion of the lancet to pass therethrough, the contact ring
having a multi-contoured surface oriented generally about a second axis distinct from
the first axis for pressuring the dermal tissue to facilitate expression of a blood sample
after lancing the dermal tissue.

2. The cap of claim 1, wherein the cap body is transparent, translucent, or
opaque.
3. The cap body of claim 1, wherein a portion of the cap body is transparent

to allow a user to view the blood sample.

4. The cap of claim 1, wherein the multi-contoured surface: comprises
an outer radial portion oriented at a first angle relative to the second axis,
and
' an inner radial portion proximate the opening and oriented at a second
angle, distinct from the first angle, relative to the second axis.

5. The cap of claim 1, wherein the cap is removably and replaceably
connected to the distal end of the housing.

6. The cap of claim 1, wherein the contact ring has a contacting surface
having a flat portion extending radially inwardly from a perimeter portion, wherein the
multi-contoured surface extends from the flat portion to the opening,.

7. The cap of claim 1, wherein the multi-contoured surface comprises a pair
of pressure wings.
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distinct from and in contrast to the color of the dermal tissue.

11. The cap of claim 1, wherein the contact ring comprises a separate and
discrete component mounted on the cap body.

12. The cap of claim 1, wherein the contact ring is integrally formed with the
cap body.
13. The cap of claim 1, wherein the contact ring urges blood in the dermal

tissue towards the opening in the contact ring.

14. The cap of claim 1, wherein the multi-contoured surface includes an anti-
slip feature.

15. The cap of claim 14, wherein the anti-slip feature comprises a roughened
surface on the multi-contoured surface to increase friction between the contact ring and
the skin.

16. The cap of claim 14, wherein the anti-slip feature comprises an anti-slip

material affixed to the multi-contoured surface.

17. The cap of claim 1, wherein the contact ring is formed of an anti-slip
material.
18. The cap of claim 1, wherein the multi-contoured surface comprises:

an outer radial portion oriented at a first angle relative to the second axis;
a middle radial portion oriented at a second angle relative to the second
axis; and

an inner radial portion oriented at a third angle relative to the second axis.
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a cap body having a proximal end and a distal end, the proximal end of
the cap body connecting to the distal end of the housing of the lancing device,
a contact ring attached to the distal end of the cap body, the contact ring
including an opening for a portion of the lancet to pass therethrough, and
a sleeve mounted about the cap body, the sleeve being movable generally
along the first axis and relative to the cap body, the sleeve including at least two legs for
maintaining contact with the dermal tissue during expression of a blood sample after

lancing the dermal tissue.

20. The cap of claim 19, wherein the sleeve is biased toward the distal end of
the cap body.
21. The cap of claim 19, wherein the legs are spaced apart to permit a user’s

fingers in the space therebetween.

22. The cap of claim 19, wherein the legs are constructed from a resilient
material such that the legs act to compress the user’s finger when positioned
therebetween.

23. The cap of claim 19, wherein the legs include an anti-slip feature to
prevent movement of the legs relative to the skin.

24, The cap of claim 23, wherein the anti-slip feature comprises a roughened
surface to increase friction between the legs and the skin.

25. The cap of claim 23, wherein the anti-slip feature comprises an anti-slip
material affixed to a portion of the legs in contact with the skin.

26. A cap for a lancing device for lancing a fingertip, the lancing device
including a housing having a proximal end and a distal end and a lancet mounted within
the housing, the lancet being movable along the housing, the cap comprising:

a cap body having a proximal end and a distal end, the proximal end of
the cap body connecting to the distal end of the housing of the lancing device;
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towards a puncture on an irregularly curved surface of the fingertips.

27. The cap of claim 26, wherein the cap body is transparent, translucent, or
opaque.
28. A cap for a lancing device for lancing a curved dermal tissue, the lancing

device including a housing having a proximal end and a distal end and a lancet mounted
within the housing, the lancet being movable along the housing, the cap comprising:

a cap body having a proximal end and a distal end, the proximal end of
the cap body connecting to the distal end of the housing of the lancing device,

a contact ring attached to the distal end of the cap body, the contact ring
including an opening for a portion of the lancet to pass therethrough, the contact ring
having a multi-contoured surface oriented for pressuring the curved dermal tissue,
wherein the contact ring is comprised of a deformable, flexible material for conforming
to the skin at the lancing site to facilitate the expression of a fluid therefrom.

29, A lancing device for lancing dermal tissue, comprising:

a housing having a proximal end and a distal end;

a lancet mounted within the housing, the lancet being movable along a
first axis relative to the housing; and

a cap attached to the distal end of the housing, the cap comprising a cap
body having a proximal end connecting to the distal end of the housing and a distal end
having a contact ring, wherein the contact ring includes an opening for a portion of the
lancet to pass therethrough, and a multi-contoured surface oriented generally about a
second axis distinct from the first axis for pressuring the dermal tissue to facilitate
expression of a blood sample after lancing the dermal tissue.



