LANCI NG DEVI CE W TH A FLOATI NG PROBE FOR CONTROL OF PENETRATI ON DEPTH
BACKGROUND OF THE | NVENTION [0001] 1. Field of the Invention [0002] The
present invention relates, in general, to |ancing devices and, in
particular, to |ancing devices with penetration depth control and
associ at ed net hods of use. [0003] 2. Description of the Related Art [0004]
Conventional | ancing devices generally have a rigid housing and a | ancet

that can be arned and | aunched so as to briefly protrude fromone end of

t he | anci ng device. For exanple, conventional |ancing devices can include a

| ancet that is nounted AWCING DEVICE WITSLA FIOATING PROBIEe | ancet is
novabl e relative to the al axis thereof.
Typi cally, the |ancet Ebigtwﬂf@iﬁ@a?%gﬂw F‘E}%tﬂ rel ease of the
spring, to penetrate (|. ., "lance") a target site (e.g., a dermal tissue
target site). A biological fluid sanple (e.g., a whole blood sanpl e) can
then be expressed fromthe penetrated target site for collection and

anal ysis. Conventi onal n U S. Patent No.
5,730,753 to Murita, U S %¢gﬁﬂﬁyﬁ@ﬁgﬁgmﬁg{ﬁor et al. and U.S.
Patent No. 6,071,250 to Douglas et al., each of which is incorporated fully
her ei n HPOOES Er Bieteof the Bbehtib@nci ng devi ces often i nclude a cap that engages

the target site. Such a cap has an aperture (i openi ng), through which
the | and@00) ot r uddhe ar@ﬁfmﬁgm@%m 83 At g§neral, tod?@ﬁnag d%‘EFS&Pd{IHé’aE!ﬁH]%tPI be

| aced in co af the
8| st al Iend o?ltaﬂﬁeg\gg\tgg%s;ﬂﬁ%éé{ IOEBE}?h%@%ﬂ%ggts‘igsvﬂcgh% g@%erm ned target
sites, such as fingers, earl obes forearns and the abdonen. [ 0006] When a
cap is contacted with a target site, pressure is usually applied to the
target §pp@5b¥iEﬁﬁﬁﬁﬂﬂagﬁgﬁﬂﬁﬂ—ﬁﬁéﬁlancet. This pressure urges the cap
agai nst @Pﬁ?l ar get Coﬁ%ez.'tif)ﬁalqé}[% r?%&e%&% oPndrBi Phive i Sa YL AR Whd Bidhelfiat

openi ng he cap ance
can be armed and launched so as to briefly protrude from one end of the lancing device.

For example, conventional lancing devices can include a lancet that is mounted within
a rigid housing such that the lancet is movable relative to the rigid housing along a
longitudinal axis thereof. Typically, the lancet is spring loaded and launched, upon
release of the spring, to penetrate (i.e., “lance’) a target site (e.g., a dermal tissue target
site). A biological fluid sample (e.g., a whole blood sample) can then be expressed
from the penetrated target site for collection and analysis. Conventional lancing
devices are described in U.S. Patent No. 5,730,753 to Morita, U.S. Patent No.
6,045,567 to Taylor et al. and U.S. Patent No. 6,071,250 to Douglas et al., each of

which is incorporated fully herein by reference.

[0005] Lancing devices often include a cap that engages the target site. Such a cap has
an aperture (i.e., opening), through which the lancet protrudes during use. Typically, a
distal end of the cap will be placed in contact with the target site during use. The
profile of the distal end of the cap can be adapted for contact with predetermined target

sites, such as fingers, earlobes, forearms and the abdomen.

[0006] When a cap is contacted with a target site, pressure is usually applied to the

target site prior to launch of the lancet. This pressure urges the cap against the target



| aunched to penetrate the target site bulge. [0007] Wen pressure is applied
on a cap of a lancing device against a target site, however, the hei ght of
the resultant target site bulge can vary greatly depending on the
di rensions of the cap's opening, the magnitude of applied pressure and
vari ous physical properties (e.g., elasticity) of the target site. Such
variability in target site bulge height causes the penetration depth of the
| ancet into the target site bulge to vary, as well. Thus, a |lancet can
potentially penetrate too deeply in sone circunstances and not deeply
enough, or at sik land creates haarget sicthwdgeamiclas theSppeningafabe dap. nThenlendeit e then

devi ce and assqciated nmethod that provide for the

t her ef ore, ﬁ qﬁgq?cm ci

control of per®{H<aes Knp Eﬁ?ﬁh%@f%féélt‘? t'8€t site bul ges of various heights.
SUMVARY OF THE | NVENTI ON [ 0008] Lanci ng devi ces and associ at ed net hods
according to enbodi nents of the present invention provide for the control

of penet r[6007n deptWhae pressurt & applied bh @ chpbfe ancimfg dea'rciecagzﬁnheﬂtgi'gemite[ 0009] A

| anci ng devic accor 0 xenpl ary enbodi nent of the
| vent on i nollsed %%ﬁ»‘é h%@?ﬂ%f‘crﬁ 2ghialest pieluar &arwapsy&rﬁﬂnﬁ %ngmw BFobe.
The |ancing {Eﬁ@@ﬁ{)b&"@f‘tﬂ&b | agémﬁga'&%a {u"dh%% fed! &l daghdgbus! 1 dably

connected to ancet carr and a T ancet a ac ed to the | ancet
hol der. The prphysicalepropgtiess(e. g oeldstiginy)ed thotargngagi Surhavarabiiey irstatget sired

creating a target S|te bul The floafi belsa tedtof oat ably
contact the tah“g%et %gllt§a‘ﬂﬁ9?§§ %ﬁ?&trf‘t&f"bciﬁ?ﬂ’a?l‘g‘é C?tn‘fl@rt ‘EF argefisil Dpige 19 Xaf¥e
carriage to Coptydy ?h@ez?ﬁgéé}tc'a%oéﬁ Aty [%fnefrg't% t&? fn%ﬂlet&ﬁug@{aggés a?th e

bul ge. [0010] Since ating pro anC|ng ces according to the
present i nventriovde¢pdy enaleht exdattadl, fnl @bdr digoomstaheest Stidlateeded ia theifigd, thtai'aﬁore,

floating probe c rovi de chani c ack t | ance, carri age,
| ancet hol der 34 ch[’r&‘ét‘”@@e at*??é{ata‘irf@ '&i@ﬁigﬁl H’Eqvb(f? Tﬁﬂ’éﬁ?ﬁonﬁoh‘&f?@é’?rg%ﬁ%et
site bul ges ofgeyafdcP43 thebiieDulsts 8 $8MSsdelghiconstant. I'n doing so, the

SUMMARY OF THE INVENTION

{0008] Lancing devices and associated methods according to embodiments of the
present invention provide for the control of penetration depth across target site bulges

of various heights.

[0009] A lancing device according to an exemplary embodiment of the present
invention includes a lancing mechanism, a pressure tip and a floating probe. The
lancing mechanism includes a lancet carriage, a lancet holder slidably connected to the
lancet carriage, and a lancet attached to the lancet holder. The pressure tip is
configured for engaging a target site and creating a target site bulge. The floating
probe is adapted to floatably contact the target site bulge and to operatively interact
with the lance carriage to control a penetration depth of the lancet into the target site

bulge.

{0010] Since the floating probe of lancing devices according to the present invention is
adapted to float upon the target site bulge, the floating probe can provide mechanical

feedback to the lance carriage, lancet holder and lancet such that the penetration depth



floating probe fixes a position of the |ancet carriage relative to the
target site bulge, thus providing a constant penetration depth. [0011] A
met hod for lancing a target site according to an exenpl ary enbodi nent of the
present invention includes providing a | ancing device (according to the
present invention as described herein) and contacting a pressure tip of the
| ancing device with the target site. The pressure tip is then urged towards
the target site to create a target site bulge with a floating probe of the
| anci ng device floating on a surface of the target site bulge. Next, the
target site but@es iasget sie bl gvdof variohehdiplotais esgerpiatip eonyan ati dahy so,ithé er act s
with the | ance carriage to control a penetration depth of the | ancet. BRI EF
DESCRI PTI ON OBomtigs prReinessa pottion ofahp dancelrcaringsrelavgiiothe tregtise pelgeur es

and advantage%8§&g§9§g@&ﬁ§$g5n{ﬁ%ﬁggkggk?g%II be obtained by reference to

the foll ow ng escrip s forth illustrative

enbodi nents, in which the principles of the invention are utilized, and the
acconpanii n]g drawi ngs, of which: [0013] FIG 1 is a sinplified, schematic,
cross- sed®9dhal vi wrsihod fpulaasing adugpicute agerdmgitoan exeBpaXenRadament of the
enbodi nent of nt -1 t] - Wt | - anci ng
mechani sm of £ k%g?tgﬁg%ﬁlghd%@/l:{%% ﬂlrﬁﬂgm gé%hcgloi{ietqﬁ%én@gio%@gfo H%%qes%nil s a

sinplified schematibs as dd¢sedBedlggtindadd contRwngh prdisureaipcifnige Baving devite withG. |
with the floating probe and | ancing nmechanismin the act of being placed
into an ar medhq@edet sl ; Thequespretigs thapurgeditotards the s9rasiIsite fQereale R Ael ¢,
Cross-section j . of - I s . . i j
probe cont act ?lrgaggl%r e 156?‘1,[2} @e%iijﬁfﬁg;&vﬁét]‘grt}g‘%{%%?ﬁgéig{’)‘ﬁ%@‘ U%é({jn élp?rz%gto{f{t/hceﬁat%/{%?gh
target site bultgbulgeeSees thevalget sifedRilgd is Friced while atnedflddbing peotsd dfetdtiveBd,
schematic, cross-sectional views of the Iancin% device of FIG | depicting
| ance penet r atMERCISYI he lacgcpyes 19 eRptioh gerctatipn depth g€ thedanggt.

rel atively-high target site bul ge, respectively; 3

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A better understanding of the features and advantages of the present invention
will be obtained by reference to the following detailed description that sets forth
illustrative embodiments, in which the principles of the invention are utilized, and the
accompanying drawings, of which:

[0013] FIG. 1 is a simplified, schematic, cross-sectional view of a lancing device
according to an exemplary embodiment of the present invention, with a floating probe
and a lancing mechanism of the lancing device in a rest position;

[0014] FIG. 2 is a simplified schematic, cross-sectional view of the lancing device of
FIG. 1 with the floating probe and lancing mechanism in the act of being placed into an
armed position;

[0015] FIGs. 3A and 3B are simplified schematic, cross-sectional views of the lancing
device of FIG. 1 with the floating probe contacting a relatively-low target site bulge
and a relatively-high target site bulge, respectively;

(0016] FIGs. 4A and 4B are simplified, schematic, cross-sectional views of the lancing
device of FIG. 1 depicting lance penetration into a relatively-low target site bulge and a

relatively-high target site bulge, respectively;



[0017] FIGs. 5A and 5B are sinplified, schematic, cross-sectional views of
the lancing device of FIG | depicting post-lancing sanple collection from
a relatively-low target site bulge and a relatively-high target site bul ge,
respectively; [0018] FIG 6 is a sinplified, schematic, cross-sectional view
of a lancing device according to another exenplary enbodi nent of the
present invention; [0019] FIG 7 is an expl oded perspective view of a

| anci ng devi ce according to yet another exenplary enbodi nrent of the present
invention; [0020] FIG 8 is a sinplified, schematic, cross-sectional view of
t he | ancliO8§7ldevi ceFléfs. SAlagd SB arg sunpld@R jchematic orss-sgetionglw igiva f Hrp lancing

illustrating se e.qf st.eps for lancing a.target site, accordin o the
present inven %%‘??%%%E@AF %EBC{Z’)E%%@@HC&% S@lﬁiﬁlfeﬁwpa\? ][e(lfd?'ffyglﬁlw a Ei s a
sinplified, sGhamddmdd RESvERCHibPRRket kiteBulgt, Rspeanitelpg devi ce 100
according to an exenpl ary enbodi nent of the present invention. Lancing

devi ce 18]i ncl udEX>. & B ewsnplified) schemape cxsassrectionsl YEa, ofa lageiag dgvisechani sm
106, floating probe  108. a floatin robe spring 110.and.a trigger button
172 1n the oA peEre e R e o uR8udhea Fo housi ng
102. [00@819]Pr €SSUFKS. 71 i ad @4plaBel pdrosicti ngviRhadTa: 1AR08n 286vigenRbAliAY 0 yout are
not limted to being, cylindrical in formwth openings (104a and 108a,

respect i vel y)anoter ek¢émplaghembatimenipdfrihaiprsseait inventipr:essure tip 104 and

floatin be 10 be, .but..are.not . limted.to, circular shape openings,
squar e gﬁﬁ%@ open?ﬁg’?é it ?isé{ﬂ%}lﬂﬁ%{lr SR BIL o BT FrgUonal &l-eé"h%{gthe L@@H’igndggl,cgﬁ?s hape
openi ngs, hexgigpnaknghape openi ngs and an octagonal shape openi ngs. [0024]

During use of |ancing device 100, pressure tip 104 is pressed against a
target [O02H (e. g.FlG userloy dipramoflugiraigierieiequenss @b steps fpsdansingesy tasges hite hat

pressure tip 4 € i n s) the target site and urges the target
siteinto a t%crga%tr?%tl%ggéghelg%g I%\%gl%lg)sl'hovm in FIG 1) within the opening of

pressure tip 104.
DETAILED DESCRIPTION OF THE INVENTION

[0022] FIG. 1 is a simplified, schematic cross-sectional view of a lancing device 100
according to an exemplary embodiment of the present invention. Lancing device 100
includes a housing 102, a pressure tip 104, a lancing mechanism 106, floating probe
108, a floating probe spring 110 and a trigger button 112. In the embodiment of FIG. 1,

pressure tip 104 is attached to housing 102.

[0023] Pressure tip 104 and floating probe 108 are generally, but are not limited to
being, cylindrical in form with openings (104a and 108a, respectively) therethrough.
The openings within pressure tip 104 and floating probe 108 may be, but are not
limited to, circular shape openings, square shape openings, triangular shape openings,
C-shape openings, U-shape openings, hexagonal shape openings and an octagonal

shape openings.

[0024] During use of lancing device 100, pressure tip 104 is pressed against a target
site (e.g., a user’s skin of a dermal tissue target site) such that pressure tip 104 engages
(contacts) the target site and urges the target site into a target-site bulge (not shown in

FIG. 1) within the opening of pressure tip 104.



4 [0025] Lancing nechanism 106 i ncludes a | ancet carriage 114, a | ancet

hol der 116 and a |ancet 118. Lancing nmechani sm 106 al so i ncl udes
over-travel spring 120 and |auncher spring 122. Lancet carriage 114
includes carriage |atch 124 and a | ancet holder over-travel stop feature
126. In addition, pressure tip 104 has a probe stop surface 128. [0026]

Fl oati ng probe 108 of |ancing device 100 is adapted to floatably contact a
target site bulge (not shown in FIG 1) and is configured to operatively
interact with lance carriage 114 to control a penetration depth of |ancet
118 into the target-site bulge. However, the extent to which floating probe

128, “CoolPES) 1" e Lehebiribshir e 107 atiRE s kERH Gtk ALY WPECIRI o Ay °°°
probe 108 is gumckol18 l10akingndthaRieml0B JnpiiRduddd Srbbavalspnsg 220 erpi t udi nal
axi s of housing 102. In addition, |ancet carriage 114 and |ancet hol der 116

are al so sl i diduneherisphing &3 deanceocamagsi Ilg indadesaiautagetaieh $2hend akgeetudi nal
axis. Furtherpore, |ancet. holder 1 i l,i dabl y conne to lancet
carriage 114, PRERiarEFL YRR ure . B tioR batORels f o BsbERRE or obe
spring 110 arguf&enbggured to control novenent and positioning of the

floating probe, lancet carriage and |lancet holder in a manner descri bed
bel ow. [0029] Over-travel spring 120 and | ancet hol der over-travel stop

aopt h 1 nt26fr o2t “rolsSh pr R Dl Ml B0 o iRl R BhRRRLS Pl

118 to a fi xeditd Bfke QT shdwin FIG. 1 hhsd rs%aﬁguremo ofc@iletl; ReeraQtvath fahat t he
position of |ancet holder over-travel stop feature 126 with respect to a

target site boirgegs $lbiwegoatrolepsnesretiomgenthel laneeirld 8 into theotarget-6ig bwige-pr obe

d | ' i bed further belaw). Theref
floating probbor6Ren bR §RERaGRGRE ARDr Al caf moaginibed & PRt Henets
carriage 114, shaCEl0 41l i6ke skdp siafede 328.

[0027] In the embodiment of FIG. 1, the floating nature of floating probe 108 is due to
floating probe 108 being slidable along a longitudinal axis of housing 102. In addition,
lancet carriage 114 and lancet holder 116 are also slidable with respect to housing 102
along the same longitudinal axis. Furthermore, lancet holder 116 is slidably connected

to lancet carriage 114.

[0028] Over-travel spring 120, launcher spring 122 and probe spring 110 are
configured to control movement and positioning of the floating probe, lancet carriage

and lancet holder in a manner described below.

[0029] Over-travel spring 120 and lancet holder over-travel stop feature 126 provide
for lancet 118 to extend to a controlled penetration depth in a target site bulge before
over-travel spring 120 returns lancet 118 to a fixed rest position. In this regard, it
should be noted that the position of lancet holder over-travel stop feature 126 with
respect to a target site bulge is operatively set by the interaction of floating probe 108
and lancet carriage 114 (as described further below). Therefore, floating probe 108 is

able to provide mechanical feedback to the lancet carriage 114, lancet holder 116 and



| ancet 118 such that the penetration depth across target site bul ges of
various heights is controlled and essentially constant. [0030] Launcher
spring 122 controls novenent of the |ancet carriage 114. Floating probe
spring 110 and the probe stop surface 128 serve to control the extent to
which the floating probe 108 can nove (i.e., float) relative to housing
102. Exenplary, but non- limting, strengths of the |auncher spring 122,
over-travel spring 120 and floating probe spring 110 are in the range of
0.5-1.0 I bs of force, 0.2-0.3 I bs of force and approximately 0.2 | bs of
force respect ilanskyl 18[5@@13 ﬂ}at Fl’leasestamaiiqm depttOatrosananget diterbuiges of vafiors heightpise, a
rigid or arelatively resil q def ormabl e material, including, but not
limted, to e|8§?®§@ﬁwé E?? %é bl ymeric materials, polyurethane
materials, latex materials, silicone materials and any conbinations
thereof. Floating probe 108 can be fornmed of any suitable materi al

i ncl udi ng003®t not Uauncheedpring 122edomtriolsahyveamegit df thatlzmdeatarsialgfhlbﬁs Floating

Dol ystyr ene. alPHAPHITEN 0 i BETEPE SoBaEce TRE SHHERAETUN DiEEiR Fonbich e
features of 'm%hﬂgg@%wlegcé%o%@é JAdDEAtedd ﬁbﬂ 02. %xe lar ,%ngl&]- 4B,

5A and 5B. FIG 2 a sinplified schendtic, cross-séctional

| anci ng devi céindififg vstrbhgthhef thk datnicley sprm@éﬂLQﬁeatrdvdlapnnglgwmarhﬁom'm@piﬂ& in
the act of bein ced into an ion (e diately prior to
use). In an arSHrég@ E)L t‘?HWra‘nge"faO;g‘jg} r%\egé) 21%3 IP%"%E 04 posi tion
agai nst the blag%loggngtglrqumsok%mgrl%?ectﬁ,gry ng 122 by |nteract| on between
carriage latch 124, housing 102 and triggér button 112. The arrows of FIG
2 depict a direction in which floating probe 108 can be pushed in order to
pl ace |l ancef .carrigge 114, i Slt ere it is held against t.

bl aing GG or Pesaieaio Lhiran R 8esoh: K eximpleon ekt o Our Braubeit ch
124, housi ng Jda?om@m rﬁz{texgaelhcmﬂgommhﬁhtea to diIn&it REEBLPRIVhESD) -

Lanci ng device 100 can, however, laced into an armed positionh by any
met hods known neaserimle pokyurdtbahe; rnattzlhés alattex materialslisiigoné onategialsmpldenyuse of an

external sli decrorn ma‘ilons et e)of Oll:'loatn? | Il)Jrrc]) I’10§ gzlms‘t())e R)?'}ned %P gr\lw gu'itable material

including, but not limited to, relatively rigid material such as acrylonitrile butadiene

styrene plastic, injection moldable plastic, polystyrene and metallic materials.

[0032] The operation and various features of lancing device 100 are illustrated in FIGs.
2, 3A, 3B, 4A, 4B, 5A and 5B. FIG. 2 is a simplified schematic, cross-sectional view
of lancing device 100 with the floating probe 108 and lancing mechanism 106 in the act
of being placed into an armed position (e.g., immediately prior to use). In an armed
position, the lancet carriage 114 is held in position against the biasing force of launcher
spring 122 by interaction between carriage latch 124, housing 102 and trigger button
112. The arrows of FIG. 2 depict a direction in which floating probe 108 can be pushed
in order to place lancet carriage 114 into a position where it is held against the biasing
force of launcher spring 122 by interaction between carriage latch 124, housing 102
and trigger button 112 (1.e., into an armed position). Lancing device 100 can, however,
be placed into an armed position by any methods known to one skilled in the art
including, for example, use of an external slider (not shown) or a plunger (also not

shown).



6 [0033] FIGs. 3A and 3B are sinplified schematic, cross-sectional views of
the lancing device of FIG 1 with the floating probe contacting a
relatively-low target site bulge (denoted as B 1) and a relatively-high
target site bulge (denoted as B2), respectively. Wen lancing device 100 is
in use and pressure tip 104 is applied against a target site, a target site
bulge is created in the opening of pressure tip 104. The hei ght of the
target site bulge can vary depending on, for exanple, target site physi cal
properties. However, in both FIG 3A and FIG 3B, floating probe 108 rests
upon t he [98Byet si tFGshafgad BB are simplisied selasprsicr eroey-sectianal freeve dighe Baciaad
3B) and is confi.gur ve (4.e. float) wth the surface of.t t{ ar get
aite bul go, edsuft PEFIG MR Bstieafipe arote bt o d P i f bk b ileke 262,

Since the fl oaddndedris B9 ahdl @aélativél{-RidnhergstisifengeOfdehbred baBaRtrespetevelpul ge,
floating probe 108 serves to control the penetration depth of |ancet 118

into the tar¥hersiananpdeygee [Usisax pseadndeptessureninr E04isagpliedoaganw) a tatpss siial | ed
inth t will i t hat, . f ti be 10 Nnf j t
e SO LR W . B B ORI,

presence of flspabhlgg ci 049 depé dmgbéfﬂ,-%r chkiahiple; drg@Qite PEGAEN pksleeksby, for
g ro

exanpl e, selecting a floating p e spri n? wth a spring constant that does
Y

not signi fi caftawevenhiepoteddGws Arind FdGT 3 ayg e mEaherl@8apsts nport the sargeigiter obe.

002 1, O R R SR TR TP T,

target site biiogg vBth @Bdurfideiied @idey Site/bllpgRsdentige) indbpendert FesndBlcRfiadel Gs.
3A and 3B, respectively. Once pressure tip 104 has been applied to a target

site and a tarldérndheusing)l@e Hnesnthe floatingprioke floats otith th gyiéacetnithetarept site
(Rgfgiag:aeg ¢ bé’aﬁohfggggé&ér‘{tg'&%‘o{e'zfﬁs ﬁ%A s 16 {:&ﬁ‘?&‘r‘?hec thelrh dle'ﬁ% 81{‘1a%<§£'1 1 %gq%ﬁle

allTo ancet carriage ancet der 116

and lancet 1iggéGitebulze((hs &plaih@l idenbdehiad)ow )0 Brckkilel hakgat walit e bul ge
under the force of_  |auncher spring 122. Subsequently, |ancet carriage 114
i s stopped by rewanizethapfloping prohe il 4djcay bpronfigaredtn gssenaalty Boasfreshon|thhcet

carriage my RUgh.ctd3end JaP&E Li?egbtﬂég Rethe presence of floating probe spring 110. This can be

accomplished by, for example, selecting a floating probe spring with a spring constant

that does not significantly interfere with the floating nature of the floating probe.

[0034] FIGs. 4A and 4B are simplified, schematic, cross-sectional views of lancing
device 100 depicting lance penetration into the relatively-low target site bulge B1 and
the relatively-high target site bulges B2 of FIGs. 3A and 3B, respectively. Once
pressure tip 104 has been applied to a target site and a target site bulge created,
operation of trigger button 112 (depicted by the arrow in FIG. 4A) releases carriage
latch 124.

[0035] Release of carriage latch 124 allows lancet carriage 114, lancet holder 116 and
lancet 118 to move (i.e., to be launched) toward the target site bulge under the force of
launcher spring 122. Subsequently, lancet carriage 114 is stopped by contact with
floating probe 108. The inertia of the lancet carriage may push the floating probe
against the target site bulge, however this effect is a momentary deflection that is not

expected to adversely affect operation of the lancing device.



agai nst the target site bulge, however this effect is a nonentary defl ection
that is not expected to adversely affect operation of the |ancing device. 7
[ 0036] Due to the inertia of |ancet holder 116, |ancet holder 116 and | ancet
118 continue noving toward the target site bulge resulting in | ancet 118

penetrating the target site bulge. This penetration is depicted in FIGs. 4A
and 4B. Lancet hol der over- travel stop feature 126 |imts the distance that
| ancet hol der 116 and | ancet 118 can travel (to, for exanple, a distance in
the range of 0.25 to 1.5 mm once | ancet carriage 114 has been stopped by

cont act 08A] f | oat Pivg ipthetiecrtiog! lappe heldsr dhedandgshholdembiérandianeged 1816 and
aneet 115 11y o0 LANGE oL/ ani: A TaS PR APRRG LAy ghetied 1o

as the over-trave

over-travel dirgdtan€Buls. Thiipepelraiontiadetcted RORI(s. HAnGE 4Bh e dicoidlaeg opeobe
rests upon the surface of the target site bulge, regardless of whether the

target site bURy stop feapigtli2pdingiththg Wistance diagiangel hpldes\i16 apd lansetr Mad<capo st op

2 Y bdiryiising . oandlanseirkids
cont rol 1 ea ach 8 BaFk sEEhpkrgBitbis P BERRRE PRI TobdafeRRetl Clicke, o

are sinplifiedl4 BadRRbioppedl P&t & lithdMaakiny ipeke 108, TR isighcedigatilgrel 00
depicting post-|ancing sanple collection fromthe relatively-low target site
bul ge Bl and HBolder biti apd|lgnast H1B travey enceslipneet parigee B bis teewsiopped Biefersd

respectively. Fallowr rati of the tar i 1 egbul Y. L.ancet 118
(as depicted fonasg}":GgYerLl%vggﬁgttaﬂ%)‘,Igg}ﬁeee%%%ds%?]ﬁgt (%ﬁrflc foﬁ Bot/héaggte fﬁ%«ff spring
120 noves | angRtanb®isdeixellBstaitd. | ancet 118 to a position wherein | ancet 118

is near or just below the surface of the target site bulge, e.g. to a depth
of approximately 0.05 to 0.25 nmm bel ow the surface of the target site

bul ge. F 5A andg. o [ e, of I ol pgi id.sample S
(e.qg., !}S@?% bl oogﬂn%F ngﬁ? é}aglggg’gcgoﬁggﬁgrﬁ@gnstgg S’fl&%% cﬁﬁgg{aggéég,{té g?l & bul ge.
Thi s bi ol ogi cedgafdless df whathipt Seitsrgeowite balbeds fedativelalnigh @F rdlaivly Ret, aglir i p (not
shown) for analyte detection. [0039] FIG 6 is a sinplified, schemti.c,

cross sect i on8¥VeA @WBrthemoNRRIENP devpieandegy 114, penetration depth is consistently

controlled across various target site bulge heights.

[0038] FIGs. 5A and 5B are simplified, schematic, cross-sectional views of lancing
device 100 depicting post-lancing sample collection from the relatively-low target site
bulge B1 and a relatively-high target site bulge B2 of FIGs. 4A and 4B, respectively.
Following penetration of the target site bulge by lancet 118 (as depicted in FIGs. 4A
and 4B), the biasing force of over-travel spring 120 moves lancet holder 116 and lancet
118 to a position wherein lancet 118 is near or just below the surface of the target site
bulge, e.g. to a depth of approximately 0.05 to 0.25 mm below the surface of the target
site bulge. FIGs. 5A and 5B depict the presence of a biological fluid sample S (e.g.,
whole blood) that has been expressed from the target site bulge. This biological fluid

sample is available for transfer to a test strip (not shown) for analyte detection.

[0039] FIG. 6 is a simplified, schematic, cross sectional view of a lancing device 600
according to another exemplary embodiment of the present invention. In FIG. 6,
lancing device 600 is depicted in an armed position and as pressed against a target site

bulge (TB). Lancing device 600 includes a housing 602, a pressure tip 604, a lancing



according to anot her exenplary enbodi nent of the present invention. In FIG
6, lancing device 600 is depicted in an arned position and as pressed
against a target site bulge (TB). Lancing device 600 includes a housing
602, a pressure tip 604, a |lancing 9 mechani sm 606, floating probe 608,
floating probe spring 610 and a stop | ock assenbly 612 (with the dashed
lines indicating a flexed position of stop |lock assenbly 612). [0040]
Lanci ng mechani sm 606 i ncludes a | ancet carriage 614, a |ancet hol der 616
and a lancet 618. Lanci ng nechani sm 606 al so includes | auncher spring 620
and | ancet carechaysm 94, flepting pegbed(8aflpatingeprobe shing24 0 ande419p lPekesssamblnt i p

604 of | [ ' 600, i s,. depi d | ' , h h
cap descri beddtn W SR EraPaR A PrERoR BFVRE “EGrTRETD wni ch

is hereby fully incorporated herein by reference. However, any suitable
pressure HLP known to those of skill in the art can be enployed in
enmbodi neh@@d0bf | andiangng avicheassmHO6 ordlndey atlancehearpagssltt ailangerhdlder.61p0d 2]

Stop | ock assenbl an. be enpl oyed, t revent, the floati r.qbe 608
From movi g afodich Sl chiRipianesaeheads LaFiira abiet Mo LA ng < ne
i npact  forcechefapesny tlideBetiriag@ldidhoer. and the floating probe. This is
acconpl i shed by pushing stop | ock assenbly 612 (in the direction of the

arrow in FIG 6) such that stop |ock assenbly teeth 612A engage fl oating

probe 60 ce st | ock. emhly.teeth 2A . have.engaged fl oatin r obe
05, 1 P olt4TD br ob L Fesogeie AL dieite ot DU AP eRay anere pefit kep-ariLRop
| ock assenbl y (@lpRleaGed$h 0S| BekisaaIerEdny Applibatnf NE>0e 2608831 Wh is
(indicated by the dashed lines in FIG 6) such that it can operatively

interact wit herehy filhyacompitedirreinbyoaiRtence. GHowever angswtableqaesspeedin ve
expl oded and ¢ross-sgctiopal. views, I ectivel f.a lancing.deyice 700
KREFRLT Maxe bkl )P BRAs e BREmRIoFHd spBagfhen® SUaigd ¥esnci ng

according to ano i ment p nve

devi ce 700 i netétdging o MHegisdeheinbemiond2, front housing 704, floating probe
706, dowel pins 708, lancet 710, floating probe spring 712, |ancet hol der
714,

[0042] Stop lock assembly 612 can be employed to prevent the floating probe 608
from moving after lJaunching of the lancet carriage 614, thereby reducing the impact
force between the lancet carriage and the floating probe. This is accomplished by
pushing stop lock assembly 612 (in the direction of the arrow in FIG. 6) such that stop
lock assembly teeth 612 A engage floating probe 608. Once stop lock assembly teeth
612A have engaged floating probe 608, floating probe 608 is prevented from moving.
Further pushing of stop lock assembly 612 places stop lock assembly into a flexed
position (indicated by the dashed lines in FIG. 6) such that it can operatively interact

with carriage latch 624.

[0043] FIGs. 7 and 8 are perspective exploded and cross-sectional views, respectively,
of a lancing device 700 according to another exemplary embodiment of the present
invention. Lancing device 700 includes a pressure tip 702, front housing 704, floating
probe 706, dowel pins 708, lancet 710, floating probe spring 712, lancet holder 714,
rest adjust nut 716, lancet carriage 718, launcher spring 720, decoupling spring spacer
722, decoupling spring 724, rear housing 726, trigger button 728, over-travel spring
730 and plunger 732.



rest adjust not 716, |ancet carriage 718, |auncher spring 720, decoupling
spring spacer 722, decoupling spring 724, rear housing 726, trigger button
728, over-travel spring 730 and plunger 732. 9 [0044] Pressure tip 702 is
illustrated as having the formof an el astoneric cap, such as the

el astoneric cap described in U S. Provisional Patent Application No.

60/ 426,683, which is fully incorporated herein by reference. In the

enbodi ment of FIGs. 7 and 8, decoupling spring 724 is operatively "in |ine"
with the launcher spring 720. Therefore, decoupling spring 724 is
functionally in series with the | auncher spring 720. [0045] Decoupling
spring 724 is selected to have a nuch | ower spring |load than the |auncher

i spring 724 can have a spring | oad at

spring 720. For exanple, decouplin
equi | i br 04l n t he Presags 718 ﬂilﬁ?fet.eé ap gavin QPP iohgn E3stomsTiE2AP-SEFRES t o

reduce the c¢ i . » fil: ¢ e
decoupling s p%‘%}l%{}g%gné E@C&ss gl?ll)é;(]igl H1§}(5§ 2%08{3%?{)%%?[}%@4 ‘5;}}1%8‘20‘%2‘ %5%636%3(% a
result of the winehisdeldly fnebgpesated hérkmaty refgrenere o bethepmbodinddi? o FdG$.[YearldeBincher

spring 720. This conbined force would cause _an increase in the effec&ive
spring rate atdcENPINg 8RENG (24 OBeratingyt Hukine gvithiths danaichen sprige /@t Themgtore
operational c er .Skl { : . td i ng spring
reduces the @gﬁﬂﬁgkf‘gﬁ?ﬁﬁﬁ&ﬁﬁgé@f gﬁgﬂe%ﬁrﬁ%tﬁ@}(ﬁ@%&%bgﬂ dver se affects.
For exanple, when |auncher spring 720 is extended during use, decoupling

spring 724 acts to reduce the fqrce applied by |auncher spring 720 agai nst
| ancet cdf43dge 718ecpering Sptlaaégﬂ@s %9@&?%0%6@3 ? @%Bi?walfp@agé%éhth@ﬂéfee it

can be pl aced | pf0eaf:iag 786 FBOSIhH) bt ﬁfn%%ﬁ&l%@éanmawg% 1ifldad 552

Trigger button 7 , ereafter, e initiate ching of
| ancet carri agquilibSusnd tharaogt oh@ll ded.271bsl. DE@Mplihg Roatg H sestes notediddthies

adapted to adjust_ the .l ancet, rest sition, while dowel ins 708  are
Cont i gured f ol UTBIVAGEF GAFCHGNHPOBE "HoolH HE 8bsnes Seipcpbling whneAdd the
adj ust nut 71§8ﬁhé Riee &hﬁo&tﬁ(’g:]prbﬁ’e P68 WeklabRe LAt of 1A' BEALMAEA F&8ts Ma&ihgn of
the lancet 710 relative to the floating probe 706. This adjustnent enabl es
pl acenent of tphebe spriogf712 and the launcher spring 720. This combined force would cause an
increase in the effective spring rate at the floating probe 706 that could adversely affect
the operational characteristics of pressure tip 702. However, decoupling spring reduces
the combined force and, therefore, eliminates such adverse affects. For example, when

launcher spring 720 is extended during use, decoupling spring 724 acts to reduce the

force applied by launcher spring 720 against lancet carriage 718.

[0046] Lancing device 700 is configured such that it can be placed into an armed
position by retraction of plunger pull 732. Trigger button 728 can, thereafter, be

employed to initiate launching of lancet carriage 718 and lancet holder 714.

[0047] Rest adjust nut 716 is adapted to adjust the lancet rest position, while dowel
pins 708 are configured for locking floating probe 706 into a fixed position. Rest
adjust nut 716 allows the user to adjust the post-launching rest position of the lancet
710 relative to the floating probe 706. This adjustment enables placement of the lancet
tip in a position that facilitates the transfer of a sample onto a test strip (not shown)

integrated with the lancet. Optimal placement of a lancet after lancing is described in



tipin a position that facilitates the transfer of a sanple onto a test
strip (not shown) integrated with the lancet. Optinmal placenent of a | ancet
after lancing is described in 10 nore detail in US Provisional Application
No. 60/422,228, which is hereby incorporated herein by reference. [0048]
Depth penetration control with Iancing device 700 is acconplished by having
a threaded connection (not shown) between the plunger pull 732 and the

| ancet hol der 714. The depth control or over-travel is limted when the

plunger pull 732 contacts the |ancet carriage 718. By adjusting the gap
bet ween t he pmengeéetaihin USE3ovisienak MeplicanerNo. eYA23.36 whieh isihgrbat depth

control is acﬂlice}/%gate&{grre;r}garve?ér r§C%ri ng 730 returns the lancet to the rest
position after PEIC] ng 1's coynp ere. [ 0049] The floating probe 706 can be

| ocked into a fixed position by use of dowel pins 708. Placing the floating

probe into a | ocked position disables the floatin% nature of the floating
probe. HOWE8Er, subepth peveketiprensito] withdaneingedeyecsi 1081 ecoptrmtishedhey hayieedi ce

100,15, 452 Rl AR5k Sl bR bipeko LA FEl R Bl ©

appreci ate thai4.tBe 848k Somtd] or BY&-tkdveDis linfieddSWheh the phiabr Pid] AEBEEHIRDs the
allow the floating probe 706 to nove in an axial direction to a prescribed

limt. Exceptlaasetoraheangi’d8. Bosaskustiag ther gaplepueangheglungermuilingd2 andvthe Enggo

[ ' h hat . d ibed with
the. “onboct mont et 7l et us Ry Ralen ). Qe SRR PR B S RE Mot e

in the art, Iaﬁ@@&eﬁguﬁﬁsﬁaﬂ@q@mahggcbﬁuﬂ&@ present invention greatly
facilitate reproduci bl e production of a fluid sanple (e.g., a blood sanple)

at a puncture (lancing) site because of the consistent |ancet penetration

d h. I I J: [ ) - y i I
i Ssue (ABEE"E; P an FRELAPERE/BRLGs MR DHRALpRuOANEr R BURL O™

site) that res0$.t PAcing thdBoatipgabboint®i 1dcRéDBdsitdor @isdblesgRs flohtivandtonesof the
hei ghts. Al though the height of the target site bulges differed by 3 mmto
4 nmm penet r aflPainggbe Hawerensichadaekedegitignispp be dediaplesvhen lancing device

700 is used to lance a target site that results in a relatively flat (i.e., essentially flat)
target site bulge. One skilled in the art will also appreciate that the slots cut into front
housing 704 can be designed to allow the floating probe 706 to move in an axial
direction to a prescribed limit. Except as otherwise described or illustrated, lancing
device 700 operates in essentially the same manner as that described with respect to the

embodiment of FIGs. 1-5.

{0050} As will be appreciated by those skilled in the art, lancet devices according to the
present invention greatly facilitate reproducible production of a fluid sample (e.g., a
blood sample) at a puncture (lancing) site because of the consistent lancet penetration
depth. For example, lancing device 700 was employed to lance various dermal tissue
target sites (i.e., an index finger target site and a palm target site) that resulted in the
creation of target site bulges of various heights. Although the height of the target site
bulges differed by 3 mm to 4 mm, penetration depth was consistent, and a blood sample
was successfully expressed, at each target site. This facilitates in-situ testing of a fluid
sample by means of a fluid collection device (such as a test strip) that is introduced at
the lancet penetration site just after a lancet has been retracted. Consistent proper

lancet depth control can also result in less pain.



was successfully expressed, at each target site. This facilitates in-situ
testing of a fluid sanple by neans of a fluid collection device (such as a
test strip) that is introduced at the |ancet penetration site just after a
| ancet has been retracted. Consistent proper |ancet depth control can al so
result in less pain. 11 [0051] Referring to FIG 9, a nethod 900 for |ancing
a target site includes providing a |ancing device according to the present

i nvention as described above. Such a lancing device includes a | ancet
carriage, a |lancet holder slidably connected to the |ancet «carriage, a

| ancet attached to the |ancet holder, a floating probe, and a pressure tip

Lo e nITAIg e, ko 31 ER AN iSUER AT b ARES ikl SRS ThEiGf0Rt | N0

probe of "such a | ancing VICE'I's a ata con

site bul ge angarctngCduvidegidt@dinlgQo tiaesint inekitidndsaled@ibediabbvé. hSudhaaiageing

carriage to control a penetration depth of the lancet into the target site
bul ge, as set dpwice inclydes g dancoti@riggsos nceidielder ghidablpporgpoted o thedarssEure tip
of the lancin evice. i e i t rget site. o) I t he
ressare i p PGPS AP RRThERe e A der. MORBlBGbE e ANE Rt 1T

bul ge with thenfdgmad ihegargede ahll efhiiga (dreatsitd @hlgen Tae Sloafiae probE of eh at ar get
site bulge, as set forth in step 930. [0053] Next, the target site bulge is
| anced with t hncingdeyiceimpdaptadie foawhiy ¢rptast Bisdargsiputedtul geaang is sprfigeedston t h

the | [ : trati f : t o h
bul ge. a5 et PARERCS RGPl e faBidego ORI aBepliBficpRBH of hi'flear 0
during | anci ngntoake facgepsi/unpeds séurforlyfn stgeoLEe of a stop | ock assenbly as

descri bed above. One skilled in the art will recognize that steps 910, 920,
930 and 940 have been effectively illustrated by FIGs. 2 through 4B above.

[ 0054] | uld b i I . iVes. L ments
of one 0GR O HNAEITEEhORE, B RresRE HBUE IR INEIAPILNESIS LB DR STRAAE
i nvention. |t target sileeiSdbequérhby, tHelpeessadel tipis meged| tawarmls def tarpet tite tixcepe of the
i nvention and that nethods and -stru%éures wthin the scope of these clains

(]
and their equicte3lBR{NEGSItE Byler dth the flepiing probe floating (restmg)Don a surface of the
target site bulge, as set forth in step 930.

[0053] Next, the target site bulge is lanced with the lancet while the floating probe
operatively interacts with the lance carriage to control a penetration depth of the lancet
into the bulge, as set forth in step 940. If desired, movement of the floating probe
during lancing can be prevented through the use of a stop lock assembly as described
above. One skilled in the art will recognize that steps 910, 920, 930 and 940 have been
effectively illustrated by FIGs. 2 through 4B above.

[0054] It should be understood that various alternatives to the embodiments of the
invention described herein may be employed in practicing the invention. It is intended
that the following claims define the scope of the invention and that methods and

structures within the scope of these claims and their equivalents be covered thereby.



12 CLAIM5 What is clained is: 1. A lancing device conprising: a |lancing
mechani sm having: a |ancet carriage; a |lancet holder slidably connected to
the lancet carriage; and a |ancet attached to the |ancet holder; a floating
probe; and a pressure tip for engaging a target site and creating a target
site bulge; wherein the floating probe is adapted to floatably contact said
target site bulge and is configured to operatively interact wth the | ance
carriage to control a penetration depth of the lancet into the bulge. 2.
The | ancing device of claim1 further conprising: a housing;, wherein the

| ancet c@L%ﬂM@b is slidably connected to the housing, the |ancet holder is
slidably connected to the |ancet carriage and the floating probe is slidably
connected to the housing. 3. The | ancing device of claiml, wherein the

fl oati ngwaLPR&disefi:med froma rigid material. 4. The |ancing device of
claim1l, further conprising a | auncher spring and a decoupling spring
arranged in series. 5. The lancing device of claim1, wherein the

penetration depth hSahding B8viEEOEBpRing:0- 25 to 1.5 nm 6. The lancing device
[ p%ock assenbly. 7. The | ancing device of

of claim1 further conprising a sto
claim2, wherein tﬂ@mggﬁépﬁﬁgﬂﬁ "$¥m further includes an over-travel
spring and a | auncher spidnaetcantigeci n the housing includes a floating

a lancet holder slidably connected to the lancet carriage; and
a lancet attached to the lancet holder;
a floating probe; and
a pressure tip for engaging a target site and creating a target site bulge;
wherein the floating probe is adapted to floatably contact said target site bulge and is
configured to operatively interact with the lance carriage to control a penetration depth of the

lancet into the bulge.

2. The lancing device of claim 1 further comprising:
a housing;
wherein the lancet carriage is slidably connected to the housing, the lancet holder is

slidably connected to the lancet carriage and the floating probe is slidably connected to the

housing.

3. The lancing device of claim 1, wherein the floating probe is formed from a rigid
material.

4. The lancing device of claim 1, further comprising a launcher spring and a

decoupling spring arranged in series.

5. The lancing device of claim 1, wherein the penetration depth is in the range of

0.25t01.5 mm.

6. The lancing device of claim 1 further comprising a stop lock assembly.

7. The lancing device of claim 2, wherein the lancing mechanism further includes

an over-travel spring and a launcher spring, wherein the housing includes a floating



k 13 probe spring, and wherein the floating probe spring, |auncher spring
and floating probe spring are configured to control novenent and
positioning of the floating probe, |ancet carriage and | ancet hol der. 8.
The | ancing device of claiml, wherein the pressure tip includes a probe
stop surface. 9. The lancing device of claim1, wherein the | ancet carriage
i ncludes a |l ancet hol der over-travel stop feature. 10. A nethod for |ancing
a target site, the nethod conprising: providing a |lancing device that
includes: a lancet carriage; a | ancet hol der slidabl connected to the

| ancet carri afEbesRENE a?nfia\’t‘tt?é?métltet%‘éﬁﬁ’é‘a PERPEtSRENE dARRIChH Hgran aﬂ%tl%?totes

probe; and a Rt ate Sonti B,}F,&’{o 8&19:%%{6%&&%8?%g?iéﬁ@g%?ﬂqogﬁ&@ﬁg Dot fﬂ

site bul ge; oating probe I's a contac sald
target site buhgRge andllansettoidergured to operatively interact with the |ance
carriage to control a penetration depth of the lancet into the bul ge;
contacting the pressure tip the target site; urging.the pressure tip
towards the td& get thléncm&é?eﬁey%qleaﬂﬁghetrerlg%ftprgﬁ%ue B ingdides g PFOBEFERP t he
floating probeg, is.floating on a surface of the target site bulge; and

| anci ng t he target site bulge wwth the I ancet while the floating probe
operatively interacts with the |lance carriage to control a penetration of
the | ancet. 1%®. Th&heeiredg ddvicel dichairh(, whisriethe ladvet parowgedinnlpded £ anpetovi des
a lancing device that further includes a stop | ock assenbly and wherein the
| anci ng step halfeeeverievebyioRieaWete bul ge while the stop | ock assenbly
prevents novenent of the floating probe. 14

10. A method for lancing a target site, the method comprising:
providing a lancing device that includes:
a lancet carriage;
a lancet holder slidably connected to the lancet carriage; and
a lancet attached to the lancet holder;
a floating probe; and
a pressure tip for engaging a target site and creating a target site bulge;
wherein the floating probe is adapted to floatably contact said target site bulge

and is configured to operatively interact with the lance carriage to control a penetration depth

of the lancet into the bulge;
contacting the pressure tip with the target site;

urging the pressure tip towards the target site, thereby creating target site bulge
such that the floating probe is floating on a surface of the target site bulge; and
lancing the target site bulge with the lancet while the floating probe operatively

interacts with the lance carriage to control a penetration of the lancet.
11.  The method of claim 10, wherein the providing step provides a lancing device

that further includes a stop lock assembly and wherein the lancing step lances the target

site bulge while the stop lock assembly prevents movement of the floating probe.

14





