WO 01/ 95806 PCT/ US01/18482 -1 CAP FOR A LANCI NG DEVI CE Rel at ed
Applications This application clains priority to provisional patent

appl i cati g @®ssdl 5 nunber 60/210,808 filed June 9, 200@cENGkopASI¢h S| ONa
pat ent application serial nunmber 60/261, 513 filed January 12, 2001, the
contents of which are hereby incorporated.b reference. Background of the
I nvention 10 The present invention generérly relates to | anci ng devices
for lancing dermal tissue and for withdrawing a fluid sanple. Lancets in
conventional use generally have a rigid body and a sterile 15 needle which

protrudes fromone end. The | ggPtFORA PANCENG IDEVIEE Ce the skin, thereby
enabling the_collection of a blood sanple fromthe opening. The blood is

t hen transfﬁ&éﬂéﬁm&ﬁ’é&ﬁ col l ection device. Blood is nost commonly taken
fromthe fingertips, where there is generally an abundant supply. However,

the nerve density in auses SI ficant in in.mn atients.
Sanmpling of alternate JE? (@pllc%!& émﬁﬁn%fﬁy %B&"“Sé?ﬂ?l B?tﬁ%ts%pp}lg&?ﬁﬁg??lnes
practi cedSt omaslar$6/401808 fidd hime S 200kas] menisionalvmient ThEration serml avmbal so

| ess likely I fer
directly to ?g%?fggiﬁ%ggaﬁktflcu O? gg%%?%ggfgﬁgp%fﬁﬁgﬁyﬁﬁggﬁu%%r ace
areas (such ﬁ@ﬂﬂﬁﬁgertlps) results in 25 callous formation. This leads to
increased difficulty in draw ng bl ood and increased pain to the user. To
reduce the apxiet piercing.the skin and the associ ated pain, nany
spring | oaded 2 sen—devel oped. After puncturing the skin,
convent i agal IanC|ng deV|ces are laid dowmn and 30 the free hand of the

user squeezes bl ood fr nct re wou echni ires a

cl ean storage site for?ﬁ%re?g‘ﬁénvﬁﬁ R AR g’r‘fﬁlages’%\)/\i)anﬁlélﬁ 8‘58-? 1ngOnce
the drop of ddsmebissus aed forvatheiavwingmfiviésdmaplei ng site, the user transfers
the blood to a test strip of a suitable neter. WO 01/95806 PCT/ US01/ 18482

-2 1t is often desirable to collect the expressed sanple fromthe patient
and Lancets in conventional use generally have a rigid body and a sterile

15 needle which protrudes from one end. The lancet may be used to pierce the skin,
thereby enabling the collection of a blood sample from the opening. The blood is then
transferred to a test collection device. Blood is most commonly taken from the
fingertips, where there is generally an abundant supply. However, the nerve density in
this region causes significant pain in many patients. Sampling of alternate sites, such as

20 earlobes and limbs, is sometimes practiced to access sites which are less sensitive.
These sites are also less likely to provide sufficient blood volume, and make blood
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.



then introduce the sanple to a test device in a controlled fashion. Sone
bl ood gl ucose nonitoring systens, for exanple, require that the bl ood
sanpl e bewappldsed to a test 5 device which is in contact wdiy@ihest
instrunment. In such situations, bringing the finger of a patient directly
to the test device poses sone risk of conganination from bl ood of a
previous patient. Wth such systens, parttcCularly in hospital settings, it
is conmon to |ance a patient, collect a sanple in a mcropipette via
capillary action and then deliver the sanple fromthe pipette to the test
device. 10 However, these |ancet devices do not extract ('squeeze out') a
sufficient sanple from.the various surfaces for |ancing.. For. exanple, the
curved surface of a fﬁ]ﬁb ?I}%SF% Git(?‘é%llelcﬁ CCRBITESCR TR fB‘me}eeI%aé‘gB@nldo be
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t he | anci ng device d contact rin
cap body. Th eé@ﬂ?@?ﬁ“?ﬁﬁ@”?ﬂ@ﬂﬂéQEE 1€ning for a portion of the |ancet
of 25 theé0l anci ng device to pass therethrough. The contact ring has a
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Summary of the Invention

20
The present invention provides a cap for a lancing device for lancing
dermal tissue. The cap includes a cap body having a proximal end for connecting to the
distal end of the housing of the lancing device and a contact ring attached to the distal
end of the cap body. The contact ring includes an opening for a portion of the lancet of
25 the lancing device to pass therethrough. The contact ring has a multi-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.
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



-3 oriented at a second angle, distinct fromthe first angle, relative to
the axis of the contact ring. In accordance with a further aspect of the
present i losgyd. the cap is 5 renovably and repl aceabl pgaN¥g5489 to the
di stal end of the housing. In accordance with anot her aspect of the present
invention, a sleeve can be nounted about the cap body. The sl eeve can be
novabl e generally along the axis of noti®n of the lancet and relative to
the cap body. The sleeve includes at |east two | egs 10 for maintaining
contact with the dermal tissue during expression of a blood sanple after

| anci ng the [ . o L4l | t he
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anot her aspe@®g.-of the present invention, the cap body 15 includes a
contact ring having a multi-contoured surface oriented to create a radially
i nwar dl y extendi ng preﬁfure-%éadieﬁt, ich ext @Ps towagrds a CEntrm
aperture. In accor dancH 3CPKEBeROVH Pf‘é'\g%ééfpeﬁo & PESeddRYenIRt-dhE F¥HS a cap
for | anchngregiovilelgt ade remhcehblyondcsedtoale dig@l endhef thohdbwidg.ri ng portion of
the cap is 20 conprised of a flexible material. The flexible material when
pl aced against the lancing site conforns to the surface, and hence
accomodat es | anci ng ol adeerdenceretdh deother aspedt of the riresent ies¢ioa, prlessuran
gradi ent be i e i [ | S,:
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contoured surface oriented generally about an axis distinct fromthe axis
of notion of the lancet. The nulti-contoured surface is designed to
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Descri pti on Hwards epyending peesypesadion), whickexteagds iomaedsaeengalansttitfes of t he
present invention will be

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.



5 nore fully understood by reference to the follow ng detail ed description
in conjunction wth the attached drawings in which |ike reference nuneral s
refer to Wwdaeswgnents through the different views. The drpaw/ud$/1g4sbustrate
principles of the invention and, although not to scale, show relative
dimensions. 10 FIG 1 is a side elevation% view of a cap for a | ancing
device, illustrating the cap attached toa | ancing device in accordance
with the teachings of the present invention; FIG 2 is a side elevational
view of the cap of FIG 1; 15 FIG 3Ais an end view of the cap of FIG 1;
FIG 3B is an end view of the cap of FIG 1, wherein an anti-slip materi al
is affixed tg ¢t contact ring: 20 FIG 4A is a side elevational viewin
Cross secti ript the Draw re 3, illustrating the contact ring of
the cap of FIG 3; FIG 4B is a graphic representation of the pressure
rofile created by the a cro s-sectio Vi ew
gf an alternate enbodi Fr%%s? aﬁ?%{}}%fe bgﬁ% %dtadvfnﬁtagegf ft%l?]eeer% I}Yﬁntboébwgﬁ’%
t he preseht movehily onderSioodb@reference tasthe faltovahe detailahddscptéon iofcomjunction
alternative j ' Lesent
nventi on, ﬁ‘ﬁ21?%%%‘ﬁ.@%e@ém%g3@“&5%?%%6%%%8%% e SR ik e e
with the tea@m éh‘%)fhf%h@t Biease rltheidsapaings dhlsmteprlempks aﬁﬂ@navcwlewa@d t he
cap of FIG :ﬁthouéﬁnggo@&é@%&@@Mﬁyﬂ?ﬁén%ﬁﬂgz -5 FIG 7 is a side
el evational view of the cap of FIG 5, illustrating the cap displaced from
the skin in accordance with the teachings of the present invention; FIG 8
is a sidéOel evational VFi@W iefa sideccleapiond] vidvicof Heap fok b $dncaig dwlobhﬂluﬁt@dhng5 in

vent i on.  rtec et b SRAGRIZ0EE Uil SRF P Rafesi IR o 1

is a front ein@enritonpnal vi ew of anot her enbodi nent of a cap for a 10
| anci ng device, suitable for lancing a fingertip in accordance with the

t eachi ngs of the . . . i
FIG. 2 is a side elevational view of the cap of FIG. 1;

15
FIG. 3A is an end view of the cap of FIG. 1;
FIG. 3B is an end view of the cap of FIG. 1, wherein an anti-slip material
is affixed to the contact ring;
20

FIG. 4A is a side elevational view in cross section along line 4-4 of
F IGure 3, illustrating the contact ring of the cap of FIG. 3;

FIG. 4B is a graphic re%resentation of the pressure profile created by the
25 cap of FIG. 2; )
FIG. 4C is a cross-sectional view of an alternate embodiment of the
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



present invention;, FIG 11 is an end view of the cap of FIG 10; 15 FIG 12
is a front elevational view of another enbodinent of a cap for a || ancing

devi ce foyd @nssgag the ventral side of a fingertip in accqangg¥dsth the
teachings of the present invention; FIG 13 is an end view of the cap of

FIG 12; 20 FIG 14 is a side view of an alternate enbodi nent of the cap
of the present invention forned of a fleXrble material and di sposed in a
rest position; FIG 15 is a side view of the cap of FIG 14 when the

contact ring 25 contacts the lancing site; FIG 16 is a side view of an

al ternat e enbodi nent i i I
def ormabl e, flexibl e ﬁﬁa%‘%?ﬁaﬁ%ﬁ‘ﬁ%ﬁ%}fdﬁg%%g’ﬁ ﬁf“%l?fgfi?ﬁ%%?r ilﬁgﬁaﬁﬁt@egﬁp FIG
17 is a si dedigplaggddron fhe skitpingiccendancerwitiniherieachings ohthediresenhigvension act s t he
| ancing site. WD 01/95806 PCT/USO1/ 18482 -6 Description of Illustrated
Enbodi ments The prese inventipon is directed.to a c r.use with a

| anci ng device 5 for n#%gilﬁﬁ Sﬁéﬂﬁatl?’?aéé’w E’%t%@fﬁi? %glglcg%f }lﬁ}sga%pggp such
as bl ood, 5i ninesostact with tHd skirtin setordbdehwitéhertefcingd ef te présehhiavexjfonessi on of
bl ood for purposes of sinplicity, although it is intended to enconpass the
expression of interstitial fluid or both. The cap of the present invention
is designed to facilithBi® %ihe fonpelesstiamal vewhif tloxicapfdafdiGt fre der mal ti ssue
is lanced by increasing the pressure on the dermal tissue surrounding the

| ancing site. 10 This increase in pressure results in increased blood flow
fromthe lancing site, FithdOdpg fronbelgvatiegak Hewof gppothercambodimentof axpp é&rs a

sufficiend ddachg tiyvied, stitae f@nshceald arﬁﬁ%trﬁﬁsh ddeBrdan@edith &e LA RDriRe
| anci ng device on.a surface and using the other free hand to squeeze out

the sanpl e fPEFY W8 M eover, the cap of the present invention is
particularly suited for <collecting blood sanples fromlancing sites other

than on the fingertip t i ent ich i he.traditional |ocation
for collecting bl ood slgfn%llgg.s Q@%C?{éfwsoufc ¢ %qptoetﬁ:r%gt ?(\)/’e
15 FIG. 12 is a front elevational view of another embodiment of a cap for a
lancing device for lancing the ventral side of a fingertip in accordance with the teachings

of the present invention;

FIG. 13 is an end view of the cap of FIG. 12;
20
FIG. 14 is a side view of an alternate embodiment of the cap of the

present invention formed of a flexible material and disposed in a rest position;

FIG. 15 is a side view of the cap of FIG. 14 when the contact ring
25 contacts the lancing site;

FIG. 16 is a side view of an alternate embodiment of the cap of the
present invention formed of a deformable, flexible material and disposed in a rest
position; and

30

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

contacts the lancing site.



sites can be less painful to the patient and also allows the patient to
"rest” his or her fingertip. Suitable alternative sites include, but are
not |imtead di®ssdshe forearns, the 20 upper arns, the thighgradee198bns, and
t he abdonen of a patient. Blood sanple collection at alternative sites can
be problematic as manual |y applying suffi gi ent pressure on the dernal
tissue proximate the lancing site to collect the bl ood sanple can be
difficult and typically results in |low yields. The cap of the present
invention allows the user to increase the anmobunt of pressure at the

| ancing site such that a sufficient 25 quantity of bl ood can be expressed
fromthe alternative sapple site. .cap,10 in accordance with one preferred
enmbodi ment oﬁ—eic-ﬁﬂlﬂ.pégk .St&ﬁﬁgiﬁﬂ’@'}“ﬁtﬁ |lustrated in FIGS. 1 through 4.

The cap 10 is design to be connected to the distal end of the housing 12
of a conventional | anci Vi € N onventiqnal | anci 30 devi.ce a
Pancet 30 1. mount ed i repas Eienfids AgAPSEER b AU or 8 RiMGdortnd BUES S
nmovabl e af onfyr tentinggiermagl tissu¢ todixpeased fluid dampde, AughasFhld, interstitialtfivié, aro t he
housing 12. Jhg % & ' o 7o} I [ gt At S.ob :

| anci ng device tg}egggégt Slfbgv t f\tge gggrg‘{st&Fﬁ@é ue, T#@?Eﬁ%@?@@’eﬁl@%@? hten be
expressed f o igtgndedde enepmpaspiherrapressien afinigrotitial flgigber hodhhy Ekg saprmdithe anci ng
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| anci ng devi §8%he Ehgd herein. The cap of the present invention can be
used with any lancing device 5 enploying a novabl e | ancet for |ancing
dermal tissue. Mdreover, the present invention is intended to include any
devi ce suftable for eXMo@&ﬁfieﬂgh@cefp'dﬂtﬁbd@@.ﬁﬁhkﬁwﬁaﬁ@éﬂﬁ Riular§ERit€Y forg

n

diff t t ti t echni i ncl th I t hol .l d
sol 14 needl cleEineRepETRPLEom g S el Giebet Bt flapidp of Heriges  and
the |ike. Thehichévthe¢radaivnbleoeatminrfpt eolleating blyod sahples.absaleSwich bketnaivave, or

can include ' j | k)Q-devi
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cap body 14 firgerti Jviblsalipmativagitgpinglude,bugipmtgt liméled ta4heforesems, the
iITustrabgd igpeFhins, the thighSthéphlndsi Mg the abforddd FChSichO B1B8d Sirssial end 34
of the cap b?dg. 36. An oPenl ,n% 18 sh%\fm ih FIGS. ?A aqd, 4, %s, provided in
t he contact collection at alternative sites can be problematic as manually applying sutficient

pressure on the dermal tissue proximate the lancing site to collect the blood sample can

be difficult and typically results in low yields. The cap of the present invention allows
the user to increase the amount of pressure at the lancing site such that a sufficient
25 quantity of blood can be expressed from the alternative sample site.

A cap 10 in accordance with one preferred embodiment of the present
invention is illustrated in FIGS. 1 through 4. The cap 10 is design to be connected to the
distal end of the housing 12 of a conventional lancing device. In a conventional lancing

30 device a lancet 30 is mounted within the housing 12 of the lancing device and is
movable along a first axis, indicated by line A in FIG. 1, relative to the housing 12. The
lancet 30 can be driven along the first axis by the lancing device to puncture the dermal
tissue. The blood sample can then be expressed for collection from the lancing site.
Such conventional lancing devices are available from Lifescan, Inc. of Milpitas, CA,

35 Palco Laboratories of Santa Cruz, CA, Therasense of Alameda, CA, and Amira Medical
of Scotts Valley CA. In addition, lancing devices are described in U.S. Patent Nos.



15 ring 16 to allow a portion of the lancet 30 to pass therethrough to

ef fect puncturing of the dermal tissue. Referring to FIG 2, the cap body
14 can i ngloud®sgsseconnector 20 for renovably and repl acealloroniaggdi ng t he
proxi mal end 32 of the cap body 14 to the 20 distal end of the housing 12
of the lancing device. The connector 20 preferably is threaded to mate with
correspondi ng threads provided in the houglng 12 of the lancing device.

One skilled in the art will recognize that alternative connecting
mechani sms  may be used without departing fromthe scope of the present

invention. FQ73@*s9WRI Mloritd 6@45@@me&1r9§1012@n&a@7b@5§Itc;'-%uglagi BRARTdhd O
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to FIGS. 3A JileefAn ﬁé"E‘B lapsing %cela@ P8R 4BPYF: Rhsaninglufe deviessheyineed
surface 2@ fintegeated Aeternor mbssutiag devicds saitbisle fattbstitigranrgalyss) sichGisaiebodelr i ng
bl ood sanpl e expression. The nulti-contoured surface 22 is oriented
generally about a second axis, indicated by line Bin FIG 4A, distinct
fromthe first axis A Thecahl) Bcludes @eapchbdynidduivingrat prasismal iehd 32 hed adistd he

second axis B4 d%q{egﬁﬂ%ti:é{é@ in 1185, éh%édn&a%& rln%])ﬂﬁs ﬁtacﬁaﬁtosthé bsBflead34 Be art
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to pressure thlgﬁ der t| ssue to maxim ze blood flowrate fromthe

peri phery of llfred area to the center of the lancing site and to
facilitate the expressmn of a blood sanple for collection. The term
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surfaces
removably and replaceably connecting the proximal end 32 of the cap body 14 to the

20 distal end of the housing 12 of the lancing device. The connector 20 preferably is
threaded to mate with corresponding threads provided in the housing 12 of the lancing
device. One skilled in the art will recognize that alternative connecting mechanisms
may be used without departing from the scope of the present invention. For example,
the connector 20 can be sized and shaped to snap-fit to the housing 12. In addition, the

25 cap 10 can be permanently affixed to the housing 12, although, it is preferable for the
cap 14 to be removably and replaceably connected to the housing 12.

The cap body 14 can be constructed from a transparent, translucent or

opaque material, such as a clear, transparent plastic, or includes a transparent portion

30 forming a window to the interior of the cap body, or can be constructed of conventional
non-transparent material. If transparent, the material should be sufficiently so to permit
expressed blood to be viewed within the cap body 14. The transparency of the cap body
14 allows the user to view the amount of blood expressed for collection from the lancing
site, as discussed in more detail below.

35



oriented at distinct angles with respect to each other and with respect to
a common axis. 15 The multi-contoured surface can extend inwardly froma
vertical W {diosgtls can extend inwardly froma flat surfacqwﬁ%&%@qQ@g
radially inwardly fromthe vertical wall. Those of ordinary skill wll
recogni ze that the nmulti-contoured surface can include any selected nunber
of surfaces. The surface can be, accordin@*to one practice, non-planar. In
one enbodi nent described herein, the nmulti-contoured surface 22 is
conprised of an outer 20 radial portion 24 and an inner radial portion 26
proxi mate the opening nﬁﬁﬁ raal 4 7 )
oriented at a first an% S rgqgtﬁvékaﬁ@hﬁéﬂgg%%ﬁtPné%lé%mﬂ&@ﬂihﬁ?%é?ﬂu
radi al port i tosed gur éﬂ%rfgvowta@m&me&@rra@l tipsueboih duting laacing agd dbringt from
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radial portion 24, is in the range between about 5 and about 15.
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of the c3ap %dfa?p@&i%ﬁ 3434 an inner radial portion 26 proximate the opening 18. The outer

radial portion 24 is preferably oriented at a first angle C relative to the second axis B.

The inner radial portion 26 is preferably oriented at a second angle D, distinct from the
first angle C, relative to the second axis B. The outer radial portion 24 and the inner
radial portion 26 can have any selected surface feature or shape, e.g., can be linear,

25  stepped, or curved. In the illustrated embodiment, the outer radial portion 24 is
generally linear from the perimeter 28 of the contact ring 16 to the intersection with the
inner radial portion 26. Alternatively, the outer radial portion 24 can be convex or
concave in curvature. Additionally, the inner radial portion 26 is generally concave in
curvature, but can also be linear or convex.

30

As shown in FIG. 4A, the angle C, corresponding to the slope of the outer
radial portion 24, is in the range between about 5° and about 15°. Additionally, the
' radial extent of the outer radial portion 24, generally illustrated by line E in FIG. 3A, is
preferably between about 25% to about 75% of the total radius of the contact ring 16, as
35 measured from the center point CP of the contact ring 16 to the perimeter 28 of the



di rensioned to be placed in intimte facing contact with the skin of the
user. Wien placed thereagainst, the contact ring creates a pressure

gradi ent waag1/98sdsends fromthe 15 radial outer surface i nwrdhsoihgmear ds the
opening 18. Specifically, when the skin is Ilanced by the |ancet 30, the
contact ring 16, which is disposed about the lancing site, creates a
pressure gradient that urges fluid to fl oW toward the opening 18, as
indicated by arrows 19. 20 The pressure profile 31 created by the cap 10
has pressure peaks 33 that coincide with the perineter portion of the cap,
or with tPetcﬁﬁl@dct riﬁ% 16hen @}dfe&"éridﬁlcéﬂxiwdhﬁ&lti the Itﬁcﬁflﬁ:xi’e%lt( E'Uf@l%d)&?é:&ﬁﬂﬁl i st a
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surface 00 tdap toHy A4, duanhg iskgpuly soratedofittathblcapdodaihl e. Accordi ng to one
enbodi ment, the anti-slip 35 feature conprises a suitable anti-slip
material 23, such as rubber or silicone, that is attached, coupled or
affixed to a portion oWithrefenance ko EKntdd itledcontact dog 16 21 thfe dahd 0 dosizaband\D
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enbodi nent e contact ring 16 of the cap 10 of the present invention.
Li ke reference nunerals designate like or simlar parts plus

20 The pressure profile 31 created by the cap 10 has pressure peaks 33 that
coincide with the perimeter portion of the cap, or with the start of the multi-contoured
surface 22. The pressure is a maximum at this portion since the cap contacts the skin of
the user to a greater degree. When the surfaces of the multi-contoured surface extend
inwardly towards the opening 18 and away from the skin, the overall pressure decreases.

25 This forms a pressure gradient that extends from the outermost portion of the cap 10 to
the opening 18. The illustrated pressure gradient 31 has decreases in a somewhat
uniform manner across the surface 24, and in a more rapid manner across surface 26.
Those of ordinary skill will recognize that the pressure profile will change as a function
of the configuration of the contact ring.

30

According to an alternative embodiment of the invention, illustrated in
FIG. 3B, the contact ring 16 can include an anti-slip feature adapted to prevent the
contact ring 16 and the cap 10 from moving relative to (or across) the surface of the skin
during expression of a blood sample. According to one embodiment, the anti-slip

35 feature comprises a suitable anti-slip material 23, such as rubber or silicone, that is
attached, coupled or affixed to a portion of the multi-contoured surface 22 of the contact



10 a superscript prinme. The illustrated contact ring 16' has an axially or
vertically extending outer wall or perineter 28 that termnates at a

di stal eng/o2f/9sddge distal end 29 includes a first flat fagag/moitsgn 29A
that is adapted to press against the skin of the wuser during use. The flat
face portion 29A is generally perpendiculg%kto the perineter portion 28'.
The multi-contoured surface 22' extends radially inwardly fromthe fl at
face 15 portion 29A towards the opening 18 . The multi-contoured surface
22' extends between the annular flat face portion 29A, as indicated by the
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The illustrated multi-contoured surface 22' includes two or more surfaces
oriented relative to each other to form different, distinct angles. In particular, the multi-
25 contoured surface 22' includes a pair of surfaces 25 and 27. The radially outer surface
25 is oriented at a first angle relative to the axis B. The radially inner surface 27 is
oriented at a second angle relative to the axis B different from the first angle. As
described above, 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



sanpling sites other than the finger. In addition, because the cap body 14
can be transparent and the contact ring can be a contrasting col or, such
as white, wighamesgr can easily nonitor the vol une of bl oop@ExNoessgs. 10 An
alternative enbodi ment of the cap of the present inventionis illustrated
in FIGS. 5 through 9, in which a sleeve 6? i s nounted about the cap body
14. The sleeve 60 is novable generally a kng the first axis A 1i.e., along
the axis of notion of the lancet, and relative to the cap body 60. The

sl eeve 60 conprises an annular collar 15 62 and at |east two | egs 64A and
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both of the | egs 64A a 4 The shaped to
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rel ative to illubigatediin HeWHy Sthrough Pan@hIclwelslﬁsevci Gleisshamnt@iboanthb eap b«)dyebn in
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20 As illustrated in FIG. 6, the legs 64A and 64B are arcuate in cross-section
and encompass only a portion of the circumference of the contact ring 16. The legs 64A
and 64B are preferably symmetrically disposed about the circumference of the contact
ring 16. Although only two legs are illustrated, one skilled in the art will appreciate that
additional legs can be added without departing from the present invention. In addition,

25  the legs need not be positioned symmetrically about the contact ring 16.

The sleeve 60 is preferably slidable along an axis parallel to the first axis
A, as indicated by arrow T in FIG. 5. A longitudinally extending slot 66 can be formed
in one or both of sides of the cap body 14. A protruding guide member 68 can be
30 formed in one or both of the legs 64A and 64B. The guide member 68 is sized and
shaped to slide within the slot 66 and inhibits lateral motion of the sleeve 60 relative to
the cap body 14. Alternatively, the slot 66 can be formed in one or more of the legs 64A
and 64B and the guide member 68 can be formed on the cap body 14.

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



the dermal tissue or to visibly inspect the lancing site. The sl eeve 60
allows the user to nmaintain a portion of the | ancing device, the |egs 64A
and 64B olvgdh®sslseeve 60, in contact with skin when the gag/dshraggdt he
contact ring 16 are renoved fromcontact wth skin, as illustrated in FIG
7. Inportantly, the |l egs 64A and 64B allogéthe user to 10 maintain the
opening 18 in alignment with the |ancing te when the contact ring is
returned into contact with dermal tissue, as illustrated in FIG 8.
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enbodi nent of of the present 35 invention. The cap 80 includes a
cap body 81 5 Cﬁg‘eaf OXI mal 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 WD
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end of the 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 from 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



housi ng 12 of the |ancing device. For exanple, the connector 84 can be
sized and 5 shaped to fit the housing 12. The cap 80 can be permanently
af fi xed twghdssgusi ng 12, although it is preferabl e thatpdiigsotagus80 be
renmovably and repl aceably connected to the housing 12. The cap body 81 is
constructed from transparent, translucent1 or opaque 10 material, such as
clear or transparent plastic, or i ncl udes! transparent portion formng a
wi ndow to the interior of the cap body. The material should be sufficiently
transparent to allow the bl ood being expressed fromw thin the cap body 81

to be vi ewedcddact fifig 8518CAllow BPoftioRBTRRE RAEH 30fto bAR thRBgR RFNTRL paddnanss éthe

vi ew t he anp n% of . I%%d. eggr(assegﬂ%?g collection from tsggl(raf | anci ngl,g et.c.

15 The cont aCf TPEwPad R ilbrapie cgp i sanyinglidp a spnngcior &irfar igmayablyand; 7 e

and di nensi mepﬁcéablﬁmmstbtgaheptdﬁn&ﬁ@ﬁrsmmq@capfbddmlftb gger]{iﬁthlpend of the

t her ebet wee [eSSyre \W.n t orm a_reces 7 (f oF

acconmodat i nnhoutgﬂlg 11‘2 Porﬁlz? ﬂg&n%“ ﬁg%g-ﬁf{)r ef‘%ﬁjg ie’ Qﬁa pﬁoflggcq?rh%4 ccaélrbreeséztedﬁﬁ‘gunt of

pressure %o gﬂap@d/\tofﬁtrthct hensingpiZe sBieorap@0 dah be gernmeRray effixied ¢o the bieliging 12, t he
i j t A i for

pressure W nggogy ﬁ@g?{egéii 13k bt EH éﬁgB@b@qgmo@éﬁyaﬁJ{ﬁ@ﬁE%%fgégﬁﬁ%d&?%

contacting the nger ot h duri I'anci ng and g sanpl e by
pressi ng. TH%“@W@§-ure w ngs 82 and 82 constitute a multi-contoured

surface that extends fromthe outer periphery of the body 81 to the opening
92. The 25 nulti-contoured surface 88 is designed to pressyre the fingertip
Lo maxi m ze bl ood now LI 303 AL inEoTSIEEs frod Fensafabt Garsuser 5 CRaq K
expressi o0 ofatetisigsudhers ckanpt Rasphieacplagit, or ihbkided 4 trahspatentipartibh foradng aur ed
surface 88 c rj t r r | anar sur di spa at_distinct
angl oo 1ol at URop SR sRh ef ekl BO0F PREaBHA SSGRLCHIRAGHR. lnsplrEh
exanpl e, t hetopilewshe blonil bhging@Rpregseditham withirsthetcap bodih8&1 tabe viewethbytheed

surface 88 i&eﬁorﬁ@MsgéBl%ﬂcypcﬁftﬁe egﬂﬁfdg AU R tvi.e‘é\gtggél_%ﬁﬂ%f%l&dg ved

radi al inner portion 8 proxi mat ( e openi ng e transition point
bet ween t he SWFFsaRior salfecting fwppthedsncing. eer cuat e, rounded, or sharp. The
illustraged contact ring 85 can be constructed fromplastic or other 35

materials suitable for }lljse i nta rr?gl cafJ 'b{]strtiment. .The contact ri ﬁg 85 can
have a non- transpar enl BESIRCt FIRG S PEeigrably; sRuRloys JRATT RePTEsTIsT Wies Srgize
fingertip. Vinddmissidded tpmedanmedhtdheGbAPsROG dTEHE G0 BdBébetwdeh. The

pressure wings 82 thus form a recess 87 for accommodating the finger of the user. This

applies the correct amount of pressure to allow for the expression of blood.

20

Referring to FIG. 11, the pressure wings extend radially outward and

away from the contact ring for contacting the fingertip both during lancing and during
blood sample 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



color of choice. A contrasting color allows the user to better visualize
the quantity of blood expressed. The contact ring 85 can be a separate,

di screte g@moagyst affixed to the cap body 81, or can be porlewiasdsy fornmed
with the cap body 81. 5 Wen in use, the cap 80 is connected to the housing
12 of the lancing device, and the fingertjp of the user is placed in the
recess 87 fornmed by the pressure w ngs 82, 82. The | ancet 30 of the device
i s depl oyed and passes through the opening 92 in the contact ring 85 to
pierce the skin. The contact ring 85 is pressed into contact wth the

fingertip prmmﬁt&oic@ %h@dtﬁﬁﬁig&l&* AR ws AhEXRF RSSetf} ORGalizENEe quantlty of
mul ti-cont ou[bled 10 sur aiﬁ"eﬁ‘z}g;‘acj i tat e%FbI ood expression b
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Accor di ng t cthacambody 8igtoe canbonhitepeally, foamed aithithstdpbddga@iure on t he cont act
ring 85 prevents novenent of the contact ring relative to the skin surface
when the contact ring is pressed into contact with the fingertip. As
di scussed? the anti-sl Whehemuse; theccap 30dsporinseted tethethabsiag AR of thel lagcingt er i al

affixed to téfle%lcje5laj\§lﬁé'4[hk'f‘n%9ﬂfp%ﬁtﬁé’us%ﬁsf faed éﬂ'iheareééék@??&ﬁ%d the pRAGKQUr ed

surface. Alternat contact _ring can be constructed entlrely of

a suitabl e awingss$p;i§ n@%f‘e]lall of heglevise 1adepleyediand ppsses Hueughdhe ppersng 12

and 13 il us¢7 mitRe a&ﬁmerng@m@@mwﬂle@kmt mhef‘caﬁta 85 i r&s@ed&@o &é}ﬁact
esent 1 nventi on. strat ed he ca

teachings of t
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repl aceabl y arrtlo?dxpe%aﬁumgomﬂpmniam1n$8ﬁp®8em$ mohemezriof Hlarigongatt tiog selativt tal

end of the ht.‘ﬂla'%klﬂ%uilfgce WRén th%a{ireaéﬁmg;]@sréggém% &fnta%ﬁw?tﬁ@h@ﬁn 45dagnd
shaped to ‘1S*i t he hausi ng e ca can, be pernanenteéé@gffl xed
b y

to the housidigeussed, Breangrship foatuterah cappyse il§u11éaélﬁ%1mpm%tﬁual

conngCéI emlg3 t1 Qn};lhﬁcdiﬁat&hdlguie&e ai’rhero@ Iﬁbriéa%m@f&oiéfgu&ﬁ%ﬁﬁﬁ@é)lmrt]@hmde@f ftEeQ 30
cap body 0 are_.al.so the sane rcap
53" The' e St 0a R 520 DF SHGBAPERETIR Tk pireb S o0 RHE et Thaevi By

al | ow expr esadidsliy foaira.0 be vi ewed within the cap 93. The illustrated
contact ring 95 has a multi-contoured surface 96 that 35 extends fromthe

peri phery of the cap bo}da‘/ 94 to the central opening 101. The multi-
contoured surface 96 cBKIY-relandd3tillestigte another smbpdicnest of the sapaccarding &t i nct

angl es W) 01419 2B0RinES-df 1HePIsdBdR¥ention. As illustrated in FIG. 12, the cap 90 includes a
contact ring 95 attached to the distal end 97 of the cap body 94. An opening 124 formed
in the contact ring 95 allows a portion of the lancet 30 to pass therethrough to create a
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



-15 relative to each other and with respect to a common axis. For exanple,
the illustrated nulti-contoured surface 96 is conprised of an outer radial

portion 9G4 g1@skcddl e portion 96B, and an inner radial pgictiv126s:
di sposed proxinate to the opening 101. The outer, mddle and Inner radial

portions of the cap can have any sel ected surface feature or 5 shape, e.g.,
can be linear, stepped, or curved. I\/breov]esr’, the transition points between
each surface 96A, 96B and 96C of the multi-contoured surface can have

rounded, arcuate, or sharp surface features. The illustrated contact ring

95 can be coRpkikted SRR FIRNRE 33t respREt BLNSIMmdPaiiBt B &hﬁlgﬁéﬁﬂe@ﬁhﬁra&é& use

in a nedical |&strumn . The contact _ri n% 95 can have a non- transparent
col or that i%uldi-canioped pyrfree Ofds easmpgised o pmauier rgial pPRiomAry, @ middiepertion
preferred cmBandbn tiivk lial DRt I6TSdibpiBed ploximak kO W dpeging901. The befet,er

vi sual i ze theg@lljaag{?‘i.t of .{)I orgd e%%essed. Siml|arl %Q? c§g ?0 t he
contact ri nghyklican ipperaadial DaTagns Qfithe pan Gen hayranisireted TPk Tel e A cap
body 94, br shape,lee.jcandgrmkchry sttppadedr ourtdd. t Mereoagr, dedyan9dion pbmty¥eweemn use,
the cap 90 | 5o ONRECIRA bBRlAA oBPUTIMEniR-OluiliEs LAREL U nARYLARIANT he
ingertip is placed in rntrmaté racing contact w e ventral side finger
and | anced Hrcudie or sharpsudaredaaisiedg t hrough the opening 101 in the contact

ring 96. The lancet 30 is withdrawn into the cap 90 or l|ancing device. The

fingertip i s squeezed int,? 20 contact with the outer radial ][%ortion 96A,
m ddl e radial portion SeBllugke ﬁﬁ%@ctFlaai9§|0an§6rs?li158ﬁ0@éé0§iP féc or other

nul ti-cong Ogh@tdrislu :Sflfﬂéﬂﬂe' 5 usd hita ﬂiuhibal-iﬁgﬁirﬁ?ﬁ. tS“ldé E(?ﬁ&é 9ﬁgf93¢dah :htaae; @ﬁon—gl ood
expr essi on creatl n r.essur ragl en X n L 1.N
D e e aBhfRy P RIS TR ST eRBlor pe Ble ket chfilisthe Prerlé ) ¥
cap body 94.codmodictpivg. PAocombrestapodirmbintvs tlenusantoi bestet pistiadiere tireequantityhef

tact ri . 2 ' i th
o our § o bl BERUSE sy SHPRY, oL cdifer 6308 Thn Bl Béhal it Pidiabfid © 1€

fingertip. Aomionenisffiyed fotfbe gan hady|Ypor eantherintegeptly domprd wish theap bady 84.

anti-slipsmaterial, such as rubber or silicone, affixed to the
il -confoured sirfagg A Lernali Ve, ol LefeLid BOCLION Oh Ihe e o
friction betdsioe andehehingatp isplagddn thtinhge fdcing conBt Rith dhd enaal sivefinger
crogdi e ol 105, 538 6L b SR o UATRL Bl O LGNS RSB O o
| anci ng var ileuest 80 i wishdrawh intodkeeap 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.



WO 01/95806 PCT/US01/18482 -16 FIGS. 14 and 15 illustrate another

enbodi nent of the cap for use at nultiple different |lancing sites

accordin 1loB&yet €achi ngs of the present invention. The Jdsgihdiged cap
110 includes a cap body 112 that term nates at a contact ring 114 5 nounted
at a distal end. The distal end 115 of the cap 110 can couple to the
housing 12 via any suitable structure. AH%ording to a preferred

enbodi ment, the cap is permanently affixed to the housing, and hence not
axially novable relative thereto. The contact ring 114 of the cap 110 can
include, if desired, a nmulti-contoured surface 118 having a plurality of
surfaces oriented at aq&}es rel ative to each other. A central opening can

also 10 be forned thef&ih 1448¢ 47 dilusyateqngthenpmbedimeat efibe aumiontise dthe
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or ne er e,

in. The il]Justrated contac ing is.preferably for of a
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t he shapeS5 of mbinstedadydisiaperay THeSlisthl dnldd 16 9€ thepdapdd 0 canl coupie aﬁﬂlhe hbesig2 h.
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such as cl eaf1y Afind EANPRALRHMAH dSireda il doifduidiPrab{ 2NPRARAN POr ti on
formng a window to the interiof o the cap body to enable the uUser to

vi ew t he expplagdibrofsusiaees onjented e angley splative te pachosherc dncapéral eneping o also
non- t r anggargyforied Mekcth. ALESdMGRS a8 hitdrhitg edbddmddht ABe BbRAATRE kRl bdal €St
position, FIG. 14, when not i.n cg}r_}lac V\ntf}a I &?gln site, and hence no
shape is i npXHtebnstustyrs &vith nominghsurfacs teatres fpym % with the |ancing
site, such as the ventral side of a finger, or any other suitable 25
portion of the finger, i onf or 0 e shape of, the
| ancing site, FIG 15.Tﬁ%glggt?%%tﬁég%t%d%ﬁ%%g%rfﬁgeai{ﬁn%trfﬁrfﬁegr? fzar# IPannIa:E)IS, feature
on the cont assilietnfexible matetiarihat 1s erpablewd conforming to diet shepe of thg body regiore t o

the skinisurdage R phokd: SHRKRRordift) TIR cRERPARHCATOONERMA forleliBbhe

fingertip. As_discussed, the anti-slip feature can conprise a suita
anti-slip met@psrapatedi]cpolyuretappdrtenorsiier flgnivle mpterigle dlhesaphady 112 can

mul ti - cont oudissbSforaed bage: subthbRRaiparalt Yrandtuck@ast opaqh®fdateial, @hicl &etlear
hened contact.surface to.ensure

I ti- t d f [
friction bet GEEHLHETETRT R MLl EHEPLRR Porton Bamita PEON O] or nat e
embodi nent, iageriok bfdiercap bddy to dRLEIS the Gseatdview, thaexmpsséBBloodc Alidemtiselgap
body 13226hqheQ%§uﬂg&ﬂ5ﬁgT£gﬁagégggggg&ﬁfggghglcontact ring 35 134. The

illustrated contact ring portions 136 that extend over or

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



outwardly fromthe perineter of the cap body 132. The contact ring can
include, if WO 01/95806 PCT/US01/18482 -17 desired, a multi-contoured
surface hayy f19sgheP! Uurality of surfaces oriented at anglesp gjed]@tlhyﬁzto each
other. A central opening can also be formed therein. According to an

al ternate enbodi ment, the contact ring can be a unitary structure with

nom nal surface features formed therein-1% The contact ri ng can be

preferably fornmed of rubber material, polyurethane, |atex, or other
flexible material. The cont act ri ng 134 can be disposed in a rest

posi tion, F'&sué@’aﬁ‘iﬁﬁi”c Qﬂa!uﬂ ﬁw&\%&% a&soﬁ@ﬁ’ﬂe@g‘caﬁi e‘% and
hence no e iI's Inparte to t e ring 1Gced in cont act t he
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of the | anci Sit Mor eover, when disposed in this p05| tion,
t he over hang%p% cfe’fnil?dnge‘iﬁ‘fnthe def or nabl e contact ring, can flip" over

and extefid along the outer surface of the cap body 132 so it can be used
on a flatter skin are s the, far 32 can
i ncl udes a connect or fi’?e goélﬁ%aglﬁlgfa%mpre %rsﬁch%%‘b“’r‘p‘?fcr%%ﬁ‘?eéé’%ﬁq%bia pr oxi mal
end of the cpgylethyng,3dex,mrathir fleziblemdiedtl. t Fhe dootest nigg 139 candpobismised)int 2
one practic C t 12.
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PCT/ US014 38482

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.



-18- What is clained is: 1. A cap for a lancing device for |ancing dernmnal
tissue, the lancing device including a housing having a proxinmal end and a
di st al enﬁmﬁ@gﬁﬁmlancet mounted within the housing, the |@He&d)1Reisn0
novabl e along a first axis relative to the housing, the cap conprising: a
cap body having a proximal end and a distal end, the proxinmal end of the
cap body connecting to the distal end of - the housi ng of the | ancing devi ce;
and a contact ring attached to the distal end of the cap body, the contact
ring includwratdcliged 89 for a portion of the |lancet to pass

t her et hrough,” The contact ring having a nulti-contoured surface oriented
general |y about a second axis distinct from the first axis for pressuring

the dermal tl.ssue to fAciapiftrad laneinpdesiss tot laicing ddrmalkissasmhelanéihg devicanci ng

he d |t 2. .Th f claiml j body i vy s
L anspar ont, TEPAR R e 157 e prit Bl bt plEUELT oL E R MG a1
portion of tthehousingdblylansettbetngapetrablet alonga fitst exis selatswrtottipe ausing the dabood

sanple. 4. Thg, )f claim 1, wherein the nmulti-contoured surface
conprises an outer tadial portion oriented at a first angle relative to the
second axis, and an i#fdbedydiaxingparrexisial spdandadistal ped, wanadggd of

oriented at e%8sBOEY canBtithg t6it8d dif@l edd Ghé heusidg sttthanatifg de@latdnde to the
second axis. 5. The cagfof claim1

, erein the c is renpvably and,
repl aceably connect ed Wt?%éln&iagﬁg}e\yéﬂ@eﬁs?ﬂeé‘dﬁgg@q ¢ bogy t ﬁ@g%téﬁ 1518
claim1, whemefudirgh® apeningdbr & poirgiohas the laguet acpdss thesatirbagle thdenitavgriagf | at

portion extendin i al iawardly fr a _pefrineter portion,.wherein the
ol 1 - cont odr g PR B S oriep R p BT B50:T 5 RS R istiRt R 7
The cap of cthaifisstbxiswheprsssvringdheddrmial gesne tufagtitate expessiaorfprilsed sanpai r

of pressure A9 Q4L 2898 RCT/ US01/ 18482 -19 8. The cap of claiml,
wherei n the cont ag%n\éﬂhng I's ?osr r?éd of a flexible, deformable material.

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.



9. The cap of claim@8, wherein the contact ring includes edge portions

whi ch extend outwardly fromthe cap body. 10. The cap of claim1l, wherein
t he contagly d1lddgh¢has a non-transparent color distinct frgp thgyggont r ast
to the color of the dermal tissue. 11. The cap of claim1, erein the
contact ring conprises a separate and discrete conponent nounted on the
cap body. 12. The cap of claiml1, wher ei 1% he cont act ring is integrally
formed with the cap body. 13. The cap of claim1l, wherein the contact ring
urges blood gn the dertml capldfehitf & MRS tHBnRER dg‘ﬂfbﬂnémm&&ﬁﬁt ring.
14. The cap of cl |n11 _gﬂereln thé nulti-contoured surface includes an
anti- slip fEaPH le maferigh g cap of claim 14, wherein the anti-slip feature
conprises a roughened surface on the nmulti-contoured surface to increase
friction betyeen the c nt act skin., 16.. The cap of claim 14,
wherei n the St -si i p Foeemed A P heril febpRoutnynt et M orfated < o
t he mul ti - cowhiohegtnd onfvacdly fiom thEmepdagy.of cl ai m 1, wherein the contact
ring is forned of an anti-slip material. 18. The cap of claim1, wherein
the multi-contoured surface conprises: an outer radial portion oriented at
a first angl¥-rel ativeThocapf ciaimohdvherdis the conipctidnghasadnan-trgnspatenicolor
oriented at @sHRe a0t @d&lﬁh%oﬁ@és@?d ﬁh% cBBer&e%ﬁﬁﬁélqlss@(' s; and an inner
radial portion oriented at a third angle relative to the second axis. WO
01/ 95806 PCT/ USO1/18482 -20 19 A cap for a lancing device for |ancing
dermal tissugl. the |an7{3heﬂ®piﬁ\ﬂleﬁﬁ11 iwhetdigl tHeQoatadDtisd Ognhrasés B Gephrst axd mal
end and a di@ﬁal end and gpunt d mﬁthln the housing, the | ancet

bei ng novabl S%FtSr?&n]&O??r}t&O PSR V%% 0 the housi ng, the cap
conprising: a cap body having a prOX|naI end and a distal end, the proxinal

end of ~the pap body cegn tdt*?:@alﬁlol Rﬂa‘% qulftlo tonteag I?%istig‘%%lqg?%{)rﬁ%d%ﬂﬁ &

| anci ng devi ce, a cont act ing attdc cap body,
the contact ¢apkgdy.

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 surféce 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.



including an opening for a portion of the |ancet to pass therethrough, and
a sl eeve nounted about the cap body, the sleeve being novabl e generally

al ong theywld fiskg@xi s and relative to the cap body, the sl ggy4eydoighasi ng at
| east two legs for maintaining contact with the dermal tissue during

expression of a blood sanple after |ancing the dermal tissue. 20. The cap
of claim19, wherein the sleeve is bi aset®foward the distal end of the cap
body. 21. The cap of claim 19, wherein the |legs are spaced apart to permt

\eAlh user’ st hfillrygers in thea mceﬂt a;éafﬁga@ﬁwﬁ@mﬁcﬁl?g-deﬁmtf@ﬁgq{w Fah&h@ld%@i{:eth
ereln e le . ar constructe r.o a es en erl]a Suc al. . e
loos not to BOMMPEEtoRDE hedPed RpYgE! cuan LS ervay 2 st Bepidonhing.
The cap of cthahousi®y, thdlanest beingendvayk ding afist axis aslativestbithe hieaing; thetcap

prevent nove nt.gf the legs relative to the skin. 24. The cap of claim 23,

wherein the %%1Rqsqup feature conprises a roughened surface to increase

friction between the |aem by hamimgsigpraxin®s endrangl xdistabend; Itlsd pro2@nalwh@pi n
the anti-sli i j 3 Slod ' i £ 1 0 a portion
of the 1 egs TeeaobHh AR pIn Al @by ot PhoWt BRI &L | L HEACL ), C PPy
lancing a fingertip, theontaghenggitacheddethedigal endiod the ¢rpodighe sontag ring
IOfOXI 'Emlb endinghdi laﬂ'o%%ﬁhg??lﬁaﬁc?]}ﬂoﬁpfﬁﬂaqiﬁiﬁem%bﬁdwi@tﬁﬂﬁhgh, ahfne hOUEI 39, the
ancet bei ng novabl e al gn e houysin e .c onprising: a 0

havi ng a proxi mal end GHACY HYGHSH Absiidthe B bATEARHHPo e Ret mOYRhIS gesrabiyy
connecti ng taotdhedirstagis addelafivé toethb oasbaity, te sldeee ihalingatdeast oo 1€gOfor

01/ 95806 PCT/ 1/.1848 - 2 Q r . ring attac t e .di stal cend of
the cap body?ygﬁaénlg:i ﬁ?rﬁ%‘ft “rnlilhn%‘e%leﬂiéﬁﬁﬁlﬂhegc{%ﬁggﬁgﬁlg ﬁgﬂ P garl Bféogg%ﬂ’ %naﬁgf t he

| ancet to palescingthealehmaluigye.t he contact ring having a nulti-contoured
surface oriented to create a pressure gradient decreasing towards a
puncture on an irregularly curved surface of the fingertips. 27. The cap of
claim 26, whkein the Eiptapadylaim 1% wheisin b sleeys isdissed &oward ghe disiahepsdeot 28,
A cap for a thaag)peydevi ce for lancing a curved dermal tissue, the lancing
devi ce including a housing having a proximal end and a distal end and a

| ancet nounted

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;



wi thin the housing, the | ancet being novabl e al ong the housing, the cap
conprising: a cap body having a proxinmal end and a distal end, the proxinal

end of t{Q AARsfg0dy connecting to the distal end of the RQusidg 8.t he
| anci ng device, a contact ring attached to the distal end of the cap body,

the contact ring including an opening for a portion of the |ancet to pass
t heret hrough, the contact ring having a#utti-contoured surface oriented
for pressuring the curved dermal tissue, wherein the contact ring is

conprised of a defor maplsniadtBgiabhehcamd &ld @lial &4 IR QpBJA ,thE‘éoﬁtQ&rﬁ-lg n at
t he | anci ng si g,to faciJitate the e ssi on of fluid erefrom, 2

t h gg{‘jg t . A
| anci ng devilBeUiBe anapening fons pestion pEgéancebipgiass thtpthrousty i s MpchEYE ng a
Ior oxi mal3 encha¥iity egrlndltst:@itomﬁd Sl;rfﬁade&)lﬂﬁﬁi_tedm@w:&hﬁ_(ﬁ pﬂéishi‘d‘gﬁhﬂiﬁnmﬁiaﬂgg E:I he
ancet el n nov e _alon a .flrst,axis qelativ t t ouslI ng; an a cap
it ached t o toRB A TuRhEN e B el Hiie SRt Apb Bpkedfpl e 00 an haay
havi ng a proxi mal end connecting to the distal end of the housing and a

distal end faving a C"glgi@ ?aﬁ;teot*c}le{?&’zm&% rf'th%%%gg@% ﬁq{anglaﬂ&t%tgﬂasﬂﬂgﬁt, gn

. ving i
openi ng for a'portion ancef to pass t rough, a
mul ti-cont oudrdduurf ace oriented generally about a second axis distinct
fromthe first axis for pressuring the dermal tissue to facilitate

expression of a blood sanple after | anci the dermal , tissue.
P 58. i cap for aalancelng dexpwe Pog lanc(lang a curved éermaftei\ssue, 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.



