» LANCI NG DEVI CE W TH A FLOATI NG PROBE FOR CONTROL OF PENETRATI ON DEPTH

- BACKGROUND OF THE I 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 nmet 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 arnmed and | aunched so as to briefly protrude fromone end of

the | ancing device. IANCEX@TEVICEONYERIA ®IBATHNG PROB® i ces can include
a lancet that is nount at the lancet is
novable relative to thﬁgﬁ%{)ﬁ%gg(ﬁgqjmﬂ;ﬁﬁ)ﬁéﬁﬁnal axi s thereof.
Typically, the lancet is spring | oaded and | aunched, upon release of the
spring, to penetrate (i.e., "lance") a target site (e g., a dermal tissue
target site). A biological fluid sanple (e.g., a whole blood sanple) can
then be expressed fromrBI)fC eﬂﬁz PHESN col l ection and
anal ysis. Conventional |ancing evi cgsFt are deg%lﬁiggaﬁl n U S. Patent No.
5,730,753 to Murita, U S. Patent No. 6,045,567 to Taylor et al. and U. S
Pat ent [BI001]61.0Fit]d2&0h¢ nveotiorl as et al ., each of which is incorporated

[ 0005] . Lanci ng devices often include a cap that

fully &(3 ﬁ@n by r ference

engaged 0PME t ar gethespresent yeptiop elgiesn Hsgengral.4p dncingedeyices and,gp gattislar, to

t hrough whi ¢ d i, cal tal end of
the cap mnl”gg5H%I Q&mp %ﬁ%gg?§%ﬁﬂ%h&ﬂgﬂﬁg?a%¥9%ﬁ?é£%ﬁ?§%gqh§e The
profile of the di stal end of the cap can be adapted for contact with
‘predeterm%r}ed target sites, such as fingers, earlobes, forearns and the
“abdonerl. SRBHOR OES heaateGAllacted with a target site, pressure is
usual | y e&ﬂ' | ed teomﬁtloﬁﬁmﬁrne@mGé&ralgﬂqdv@w@d BhudifiPabPREGEey IR S
pressure urges the cap agai nst « aPget site and creates a target sit

bul ge wit hi ncante amedlamglanﬁcheﬂesotaapa bersﬂay pratraédd from dreend off sherlahedg tlemce

enetrate t tar site
P ' IAis':(‘or exa pie conventlona? ?ancmg 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 derrﬁal 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 (1.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



© [0007] When pressure is applied on a cap of a |lancing device against a
target site, however, the height of the resultant target site bul ge can
_vary greatly depending on the dinensions of the cap's opening, the
magni tude of applied pressure, and various physical properties (e.g.,

el asticity) of the target site. Such variability in target site bulge
hei ght causes the penetration depth of the lancet into the target site

bul ge to vary. s well. Thus, a lancet can patenfially penetrate too
deeply ‘in Soffle TheAiey hiteRst S’é‘?\BUIg‘?thlt%HbthWeré%B the cgp- Lhe neet i fiegt her

circunst anceg, né{eidltbgeﬁﬁ‘?éjthie@ar%}:sit%%ﬁi , therefore, is a |ancing device

and associ ated netho at prov he control of penetration depth
across target site bul ges of various heights. SUVWARY OF THE | NVENTI ON

[ 0008] Lancj ng deyices and assocj ated net hods accordi ng to enbodi nents of
the prd98Ak i nveXthespressuigiisaprlisd onecap oh fl#Icing dgyisecaspist ISR acr oss
target site : i i [ i i . i ng
to an exerpl 3 SEERsEbel Rt SgHe ol b e e Biles e IS, e R RTE SRR,
mechani sm  adipiepsiods 6f theRap® @panihy,ahé 'rna?nimamﬁ.apmhmi presined @ Vighani sm
includes a | ancet carriage, a |ancet holder slidably connected to the:

| ancet car ri Blgsicahpiopartica (gt elasticilyhebithe sareplesiteafueh variabildy in tiget sitessur e

bul go. Tro. 1 POt FRgh SRARPLORAAbENAR, of s Sp BB R BRoklP: et EThaBhel o

bul ge and t oapwell aThyehYaricet &mawitentinily Belidititd @O deepl i satgecitQuntsRaiceOinda
penetration depth of the lancet into the target site bulge. [0010] Since

t he fl oati ngn@rdsrly@nongiher Al éy plescixumsiacey Y8l needed peibe deld, teeefpieon i s
adapted to fl.a he . S] l.ge, Qat | [ ) _provi de
mechani cal eae%%éggi H?‘é&f %%ﬂsgﬁéaetg(?: %%P%ggtgﬁ Hré\ﬂgeefdl E%% %%’rgmg Hggﬁa?%%@?rps uch

that the pengéptiabiross weget bite }aﬂg@r@s@rib@gmghtgj te bul ges of various heights
is essentially constant. In doing so, the floating probe fixes a position
of the lancet carriage relative to the target site bul ge,

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



* thus providing a constant penetration depth. [0011] A nethod for lancing a
target site according to an exenplary enbodi nent of the present invention
~includes providing a |lancing device (according to the present invention as
descri bed herein) and contacting a pressure tip of the lancing 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 |ancing device

floating on a surface. of site bulge. Next, the target site

bul ge is |an%%assmﬁﬂeswerb@8@#0%%@185}%9@ lé5%%eamllyeqcylstaphtlérdaetgsswneh t he

N A N S S i S
and advant aggss pfovidigg presseanit pemenarivn depthwi | | be obt ai ned by reference to

the follow ng detailed description that sets forth illustrative
enbodi nents, in which the principles of the invention are utilized, and the

accom alg)\ﬁ;l 15 gr aV\%Q}Q&h Ofor Ml g{gﬁ (P01 ’Sﬂe ddGdi % fgsanaex?ﬁ)gpalﬂ/ Lﬁ)%gdllrrﬁ:?l{; L C.

Cross-s | vitew of & lan g devic acc exe

- enbodi ment  Ofretédie inveaS@NInciudeepioy Wing Wahbmg dfeh@él(dcﬂgrdﬂ’fg(lehe piegerdd | anci ng
mechani sm of the lancing device in a rest position; [0014] FIG 2 is a
sinplified sEnewianasdessribed heredn)ianf apntpsting apresshee impkibadanging devicsrwitle) g 1

W th the Tl og té}getpsrtgb%hél?%dglg?%lp %g@ﬁ@%%ﬁ'ﬁ@g? theklgrs%%t%l eﬂf cPe b aPJ:e"i‘CGd

into an arne ' on and are eﬁat ic,

cross-sect i ogig bulgeewih @fflobfigy pabe biithe 18R Mg vide ﬂ'_daﬁng anw shi‘fa&eh@f tﬁé argdtng
probe contacting a relatively-Iow target site bulg and a_rel ativel y-high

target site &smtglége r}é@%éhﬁ fayaetyite polge 6 ameéswhllmhaﬂ@au@ piobe eperliyaly ed,
schemati c, e%&ct?%?\t{ﬁ Qnahe Vé{@%"%% F%gyltagir%ﬁ t?&mn%}égﬁﬁ R 1a'ﬁa&‘ 1 depi cting

| ance penetra fon rnto are
rel atively-high target site bul ge, respecti veI y, 3 [0017] FI Gs. 5A and 5B
are sinplified, schematic, cross-sectional views of the |ancing

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; 7

[0015] FIGs. 3A and 3B are simplified schematic, cross-sectional views of the lancing
device of FIG. 1 with the floating probe contacfing 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;



device of FIG 1 depicting post-lancing sanple collection froma
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 enbodinent 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 nent of the

pr esent invention'E%SOZO] FIG 8 is a sinplified, schematic, _
cross- s Tbnal VI A aSB assimRjiftedysehemgtic, qpssseqtionghicpeof te lmmang 9 i s

a flow diagram.il rating.. ence of st . | anci ng. a, target site
Bccordi ng. £ o SHIELT e BRIISREE Al SRR mefIRE FaeBhiibiath on
[0022] FIG siteitfilge ﬁidr‘a)ﬂeia‘tiive@rhigl@kaegatsit@bﬁlge,&%s;&eﬁbélp;nal view of a | ancing

device 100 according to an exenplary enbodi ment of the present invention.
Lanci ngl08&8) ce 10BIG.itnis lastraplifiedn sahsmatjc.1a00ss-sgctionss gigmeoftd lgngiog device anci ng

mechani sm 106, fl oatin robe .108, ,a floati robe. spring 110 and a
trigger butt%dﬁoTiIig. t°|3r§‘%?1%ée’é?%12}aﬁyr$éfhtt°db‘f“e Io(fir'}(’;%'l,reS fg]svgﬁtr‘%%ti p 104 is

at t achemoy® housi pgs. 102 an [e_fe@%a&d'fdrﬁa%éﬂv@viwn)fﬁa%n@ﬂgdéd_iwsdcaﬂmpg QbR 108 are

general ly, but are not limted to ‘being, cylindrical in formwth openings
(104a and 108wther esgraplai werhgdimaetradithe pugggnt invEhBompeni ngs wit hi n pressure

tip 104 fl oat] be 10 be,. but . i to, cCi |
hape oiAThgs. - SHERAES SRR R B @i Fhass i diead o B Rp Ve L hape

openi ngs, U-glmpeampeni ngs, hexagonal shape openi ngs and an oct agonal

shape olg)gni ngs. [0024] During use of |ancing device 100, pressure tip 104

i s presi¥allagai nsklG Yiardlow diggram illestptinga sgqeerics of kieps tf lancitey anarget sks ue
target site)_ such tha%b Bresrﬁure %llg 104 engages (contacts) the target site
and urges t WCPERRET0 g PLeSeidVention, yot _site bul ge (not shown in FIG 1)
within the opening of pressure tip 104. 4

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.



> [0025] Lancing mechani sm 106 i ncludes a | ancet carriage 114, a | ancet

hol der 116 and a |ancet 118. Lancing nmechani sm 106 al so includes
_over-travel spring 120 and |auncher spring 122. Lancet carriage 114
includes carriage |latch 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 ‘i nt t - Sj ich £ '
orobe 108800 movgidbe el |0d RUGHEL s 108 cELED1 14,8 MNSE HolgeEPIG AR o)
surface 128.a [200&7]18) Dahdifg areopdisien06 also Mduded ovéheaviel gatrgnonaiiur e of

floating probe 108 is due to floating probe 108 being slidable along a

| ongi t udi nal launehsT garingol 22 Agnee zarrjage gélﬂmqh&@,s carrigge efchclgdrandgdancet and

| ancet hol de 6. .ar I i.dabl L th..r.espect tao. ing 102 _along the
sane | ongi ¢ (g1 B FePaRrirbitoB. th bR ReRu e LS d ot G
connected tqrfagaegeg. carriage 114. [0028] Over-travel spring 120, |auncher
spring 122 and probe spring 110 are configured to control novenent and
positioning of the floating probe, |lancet carriage and |ancet holder in a

et G585 220 DB kB30 Hab R 10 PR AR Rl

control | ed papeaiulgd qn@ﬂsmmtih FIG. B) drdl198énfidur@l WpeRLiPEN MteracPWRh1ddcavel
spring 120 returns lancet 118 to a fixed rest position. In this regard, it

shoul d be notasdagenklt? tolgentsel<i penetation deghcedtlannst Y& ing/bie targetvsite llgsmp feature

nter et on APV 0F Ry Pt ot o BOeulik P Tu AR S i ool aroteg

further bel oyringTinOra08 Prdde stdpoatfatg1@.obe 108 is able to provide
nmechani cal feedback to the |ancet carriage 114, |ancet holder 116 and 5 -

llancet 118 such that the penetration depth across target site bul ges of
vari OUS[OB’EJI]ght S ' f 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



- controlled and essentially constant. [0030] Launcher spring 122 controls

novenent of the lancet 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 launcher spring 122, over-travel spring 120
and floating probe spring 110 are in the range of 0.5-1.0 | bs of force,
0.2-0.3 I bs of force and approximately 0.2 |bs of force respectively.

[ 0031] Pr esslapeetilil§ sudhghatghe penetigtipr depsh aciosy taegeanipd eulges ofi wariqusheights is

relatively resilbgi%lye%%ﬁ%ﬂénable material, including, but not limted, to

el ast omeric FALE e PR N nt eri al s, polyurethane materials, |atex

materials, silicone materials and any conbinations thereof. Floating probe
108 can be fornmed of any suitable material including, but not limted to,
rel ati vi@030k i gi d haitnsh¢rsprisgd A2 aentzals yloyernenti df éheplaneadiceminge 44 4.r Elvating ast i c,

operati on antio0aiiE Pasd shEBrolF SPRALRAG AREE oo dnant PROS PN
FIGs. 2, 3AjoatBg plébe K18 carmRdi.oBfloft) RlatReits hdushgPh).f EednsiaRe Bitddn.

cross-sectional view of lancing device 100 with the floating probe 108 and
| anci ng mechiamitsg, st6Ggths of tee lagtchenspringi 123, prcadedel springdd0andéldaipasproben

.g., immedjately prior t | d ition, th t
car P hge 114 TFERIAPGR 1 e sho 2ol Fhiee ) S8 hirs PRt Bad Maumcher

spring 122 by,grotigh tbgqbg)@ftmr}egr@ari@@ge | atch 124, housing 102 and
trigger button 112. The arrows of FI G depict a direction in which

floating probe 108 can be pushed in order to place |ancet carriage 114

into a [{ion ere it iLs held ai nst .the biasing. force of . |launcher
spring WI3EL 7' BRses bn e fiue PR2RT L 4er Prapiole. 2210 R BETHG Lo B hanoy
trigger butt@foddsdld makrial, iftl iR bat ARAIRRS, td 8BdtombAR &G 1ML pbEMeHR0 can,
however, be placed into an arned position by any net hods known'to one
skilled in timetesrls, pilpeebdnangatefials, bxexnphierialyselicsne amaterale ambanys| i der (not
shown) or a gc;rr"ll&gaetgon(s ?}llesrgofr] %Iloatf%gcf)\rl\gpe' 10% can be formed of any suitable 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 ihteraction 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 (i.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).



 [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 Bl) and a relatively-high
target site bulge (denoted as B2), respectively. Wen |ancing device 100
is in use and pressure tip 104 is applied against a target site, a target
site bulge i's created in the opening of pressure tip 104. The height of the
t ar get ite bulg an var ependi n n, for. exanple, target site physical
properti0§§5] Howears. %ara%%ﬁ af TP HAeFemats. caps e wgwlﬁrogﬁéflmng ests
upon the target.si | . t 1At : and
3B) and is cgﬁé?ezdufﬁlgg' 'lt? ole}v 1ﬂn§t\}}éﬁ(o %t}@ﬁog%f%rg%%ﬂl 'Catljﬁ}ﬁ?l kélyslg‘erta eef%ﬁlﬁgt ar get
site bul ge, gkaewdaBlYyaiduiepeivdBriiightarpanitebuendérmgeri asli2), arpedioslsi Ng
102. Since the floating probe floats with the surface of the target site
bul ge, fl oat VgD RSHE deysredOPvein use ape presyire tind Of dhearnlisd pgpmsfepargebsita, ancet
118 into the Lte i Ln. t.al: e
sici 11 ed i n t BEGSREbIR} Wt OR haSpqll & BSOS ARt a g thoeel™
confi gured tstednggndanalaky dépeading ohefk pxanpletarges sitd plogicaf plopertiear get site
bul ge in the presence of floatin robe spring 110. This can be )

acconpl i shedHByeveroin ko Fb.SA 8 Blp&-ﬁﬁg flgatingyprobe 40P resBPOP I 8AL s1E a

S T

schematic, cflogpwaBGhd Qittake uf @183argét sitaalgeJesseifitllganddpendian of tanbg chaige
penetration into the relatively-low target site bulge B 1 and_ the

rel ati vel y- hl fhanddiqgemgd0ge Shse glafsﬂcmmgfpr@ec%qatswth%@ spface eEBeduReiaip,
Once pressu i .04 ppl | [ i t site
bul ge creat e@ggé’gg)ggig% P%%%&P §t% ?ﬁvg‘S@réO‘ﬁg?’{ tgﬁ%ﬂ ‘#@é&?@%‘g"ﬁ%‘% e?hlegai%g)re%\e/v in

FIG 4A) rel pagesitchilpe agexplagieahn kidfe dt@i0BEbwReDasskilled icterartaghl | at ch 124
allows | ancet carriage 114, |ancet holder 116 and |ancet 118 to npve
(i.e., to berecagmenibay floasingmaohend8ioan e coriigued g epseniipdy floah@esthpr deof

| auncher sprj Joy | 1S St.Qppad.; L
contact wt hé"{}?dlcééﬁhﬁgh%gtg%tg%%&.ln%egg}lg%tgrc % ?faﬁgﬁg\%r%&l?eaér@lgf’ @gi ??‘ésg%é“r?&y
push the fl ogiconglighedly, faganmple, tdectinghadRiatias peobelbgag withviespeing icbnsaref f ect

is a nonentary deflection that is_not. } i
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
Jauncher 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.



. expected to adversely affect operation of the |ancing device. 7 [0036] Due
to the inertia of lancet 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 limts the distance
that | ancet holder 116 and | ancet 118 can travel (to, for exanple, a
distance in the range of 0.25 to 1.5 M) once | ancet carriage 114 has been
st opped0896]cont acPueia the fileoiat ofrigngst bbider] DI, afket tohilder 6 @nd heacet Blréc et

hol der 116 and | ancet. 118 travel once L‘gncet i:ar ri ilage 1 has been st opped
i's referred CPHPHSTONBEIOWF IS AEEC! 81 PUBR EoSu|tREtR MNCRbLI PRIAT2 IS BF Gs.
1058, the ovefgel (ilige. diial Bfefralion & debithth HIFH6100 and 883 (lancdi HoRick BFer-
floati ng probe rests Upon the surface the target site bulge, regardl ess
of whet her tthavel stopdtataetl2é biuligeahd distantathhviahget hblgler b6 ared lahéet dllg chow, and

serves to stog i)he Igovement of. lancet carriage 114, penetration depth is
consi st ent | yTa¥eb Py IF Pernpleasdisiancerp sharangs gled-2319 & Spny en¢rdrptat saTagp 33

FI Gs. 5A and f ' I3t o egt l ' | anci ng
evi ce 100 dopi eres ROty Ron AR Bokfing 51088 087 Fhe B bBLRIEL, V71 o
target site hdidérdd6Bnd laoet b Srtedval dnoellynchi @liridger Dethasibben siopgrel iBZefefred| Cs.

4A and 4B, respectively. Followi ng penetration of the target site bul ge by
|l ancet 118 (BLSdpPCr-&avelistancs. Img?e eapppdupgnt of FiGHi 1538 e PysiciEavst
over-travel ' ancet holder 116 and lancet 118 to a
position Me(';ﬁg{ah%géggfg?}fgﬁﬁcé 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 t he
~surface of the target site bulge. FIGs. 5A and 5B depict .the presence of a

bi ol ogi 0887k | ui d SBRSILe flgajipe Brobe restsdinongheyuiace RhtherfagehdePWs%r essed from

the target sj i I i o o \2) or
ranster o SRt gy s et e P P o BB BBl Pl e
i s a sinplifseedks tsstop it moyemen o laneettcania@b 114 gwenefratéon dupth 3godeivtientty 600

accordi ng to another exenpl ary enbod;j nt .of the present invention. In FIG
6 g controhe across vrzrigous %érget site f)que ﬁelghts. P

[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 inéludes a housing 602, a pressure tip 604, a lancing



. lancing device 600 is depicted in an arnmed position and as pressed agai nst
a target site bulge (TB). Lancing device 600 includes a housing 602, a
pressure tip 604, a |ancing 8 nmechani sm 606, floating probe 608, floating
“probe spring 610 and a stop | ock assenbly 612 (with the dashed |ines
indicating a flexed position of stop |ock assenbly 612). [0040] Lancing
mechani sm 606 i ncludes a | ancet carriage 614, a |l ancet holder 616 and a

| ancet 618. Lanci ng nechani sm 606 al so i ncludes | auncher spring 620 and

| ancet car r megleanéha 60 dloates peobe 08, faapting atabie spAdg 61 004d b stepdsckuaseernbly 604

of lancing deyjce 600 i icted as an el astonmeric cap,. such_as he cap
descri bed i nglj @?’lﬂﬁ?i&?l?g]egﬁg s pidicatipe AflsEeCResIE cpjos_topg"!g)plgf%s,eg@%: 61 ch i s
hereby fully incorporated herein by reference. However, any suitable
pressure tip known to those of skill in the art can be enployed in

enbodi nHIMO] of | aheancige shevhanésn 60& twehdengldanoetidaaigpedddnd lanoatdoiden616 pD42]
Stop |l ock assenbly 612 can be enpl oyed to prevent the floating é)robe 608
from movi ng afaneet §18y h@RsiRg nechaan|on alse ikclpdes dgmchauspring 628 8Yd ladgeici ng

t he i npact : t: : riage and the floating probe. This
IS acconplis%ggg§vﬂgﬁﬁgﬁ?ﬁgbg¥%p ]%%&%ggSenbly 612 (in the direction of the
arrow in FIG 6) such that stop |ock assenbly teeth 612A engage floating

probe 608. Once stop |lock assenbly teeth 612A have engaged fl oating_ probe
608, fl1 ¥ hg proBessugtip$0hoblasingderics RPPindenipted a5 an Hastorperihsapgsush ast op

l ock assenbl éﬁef%%éd? c ﬁgcgirf?@ Pk&ﬁéﬁg?%%ﬁ%@ )S(B@Eéaﬁﬁgg\fdl. ?6&96,6@5’%}%}9%

(i ndi cated by as nes i1n can’ operatively
interact w hérebafullydgerpaiark erdn b 0dddhcd | ESwvever pai sBitatsle ppssspept i ve
expl oded and, cross-sectional. views, respectively, of a |ancing device 700

accordi ng t okBRYSR dhowxiibilbinyheah sen hermpioyed Heephedlimants of lapsigidghices
e 5l ISy g 1P 102, (1o hous o 0k | oat
hol der 714, rest adjust nut 716, |ancet carriage 718, |auncher spring 720,
decoupl tOQ)%Zf pr ngS?ogalgce}{ assembly 612 can be employed to prevent the floating probe 608

from moving after launching 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 612A 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.



. 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
"elastoneric cap described in U S. Provisional Patent Application No.

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

enbodi nent of FIGs. 7 and 8, decoupling spring 724 is operatively "in
line" with the | auncher spring 720. Therefore, decoupling spring 724 is
functionally in series with the |auncher spring 720. [0045] Decoupling .
spring 724 is selected to have a much lower spring load than the |auncher
spring 720. For exanple, decoupling spring 724 can have a spring |oad at
equi | i blA04A] i n t hBrersarrgélpdmms dlusteated 25 hdysng the dorapo angelssipinaric 74 sedrases t o

d th t f f th
Gecoupl i ng sPFRTRAT eRgeTalitn m OR PR BheHRaker AgpBrane SOEERE be o
result of t he«hmnpfmgﬁtnt&bgﬁfedqfer&ﬁ BAtdfBRncdl RBe ERbbithehl éf BIT:. Y RARd 8,
| auncher spring 720. ‘This conbi ned force woul d cause an increase in the

effective s pd¢cmgphm wrarg THds bpayativiehy “ip dipbe withehe hancheo sping @i Beirgfoed, f ect
t he operatio aracter s of ressure tip,702. wev.er ecoupl i ng
spring reduc Pﬂ%g ?&%i&z At S?rr‘FérV@F}g%?alH’lc ?ﬁsﬁéﬂflggzguch adver se

af fects. For exanple, when Iauncher spring 720 i s extended during use,
decoupling spring 724 acts to reduce the force applied by |auncher spring
720 agal0046] | anceDectarplinggprlﬂgLEM s 06l4aEd Imkmiervgmddvlo&@l F0ing lwad ghdn @mr ed

such that it ca nto a d 1 t ti

pull 732 Tr ARG SRR A 8t kP rstea i orive T4 b b tsined e
l'aunchi ng of ¢ (ﬁlﬁﬂ&‘?ﬁm%f}{érﬁﬂ%’e 81 @vh l&n@écohﬁlllr%esrprlﬁé“]i'ﬂ[s&%ﬂo 28sde Bg) ust
nut 716 is adapted to adjust the |ancet rest position, whil wel pins

708 are conf cguuletivé torcd oxRoaigpgfpraet 706g Ip thhabsen® af mitegolmlmgﬁpdng)%y tthen.
Rest adjust nut 716 al

ows th rt dj ust .t ost.-.| aunchi ng .rest

bosi tion of  FEE R MHGe plfbe Df el Phb bl i aimtind o M hbETe
adj ust nment e?ﬁ;% QPrikd ALEARIthe Phunting sﬂ)ﬁﬁ%ﬁo. ThiB chbed 8srct wd1d Lidke an
facilitates the transfer of a sanp onto a test strip (not shown)

increase in the effective spring 1ate 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 ‘
.7 10 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
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-integrated with the lancet. Optinmal placenment of a |lancet 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 l'ancing 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 lancet carriage 718. By adjusting the gap between the plunger
pul | 732 andnpieedetaininddS Prayasionad & pplicationdhe 60/438 228, whieh ivhereby achi eved.

Over-travel .spri n% 7(13}? r.egur_%s the lancet to the rest position after
lancing is clBg‘BPB Led 1e5a9Y '9HEFF 0ati ng probe 706 can be locked into a
fixed position by use of dowel pins 708. Placing the floating probe into a

| ocked position disables the floating nature of the floating probe.
However[0048ich a | Deib pepusitivh onntoe iwilleladeisg dadkte7@hsrctemplishgd bydmaving a 700

[ dtol t t site th | .ts i lLatively flat, (j.e.,
casontal 'y Fieasd e Ept Sl JebeehbeuiracEan 12e RS e engat pOGEE,
appreci ate thal e hq%atrs}éér dd&%—@ra@él%fimit@@%\eﬂ%e{iﬁﬂn&@?uﬁ%@%hﬁ@@%é 0

allow the floating probe 706 to nove in an axi al Irection to a prescribed
limt. Excepances catiags W& eByledjostipate gap bétiveet thatphuhget pult 782 andl éhei lemce? 00

operates in essentj.al t he sane nner. as, that descri.be ith respect to
the enbodi feraas 19 lahoet fops Opeﬁéﬁ?}f aglieyfid | ‘t?é"tréﬁ%‘rsgﬁlflagé@n fﬁyﬂtsﬁlfss‘g_gncet
skilled in the,akd, ?‘!Sﬂﬂﬁffﬂfté?%}ﬁgﬁ%?%g‘ﬁﬁ@?@ ng to the present invention

greatly facilitate repro on of a fluid sanple (e.g., a
bl ood sanple) at a puncture (lancing) site because of the consistent |ancet

enetrat i dept.h. For. exanpl | anci,.n evi ce. 7Q0 was enpl oy to l.ance
Vari oud o0&l ti oattngrpgéﬁ)e Lerca b(’il‘?“g‘.e,g A 2ifRkg POFlFlﬁﬁgV uﬁspgg?wglml%s and

a pal m tar gejogsigfind ﬁﬂtﬂ(faﬁﬁgb{]&.g it al] &eﬁ?o?i?ﬁbh Aabies Hf%rf‘gﬁa}tiél 'Srfa llr?ltflf @ggs of

various heights. Al though the hei ght of t target site ered by

3 nmto 4 nmilogimgetotat iHowdeptshcwabckehpost@antan tenttsiaatiié eden dargrgedevivas

sucoesst Ul |, B0l €258 lundlt SRR AAT Tl 5 2] A5 LT BLERaLy A
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.
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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 also result in |ess
" pain. 11 [0051] Referring to FIG 9, a nmethod 900 for lancing a target site
i ncludes providing a |ancing device according to the present invention as
descri bed above. Such a lancing device includes a |lancet carriage, a

| ancet hol der slidably connected to the |ancet <carriage, a | ancet attached
to the lancet holder, a floating probe, and a pressure tip for engaging

the t it d ti t j bul.ge. . The f I i f
Lo STOPSHE] he SREBE 0 8, LB PSRN T o AR 000k

bul ge and i Slaﬁ&ﬁ§ id_QMEé‘QccBﬂiinQQﬁthé‘b'fe\é&ltMn@éﬁEi_@ﬁ achesWiibdy iRl 806 %&fﬂgage to
control a penetration depth of the lancet into the target site bul ge, as

set forth i ndevieepndudes 4 R0&2 LaNege, a lances haderdidably lvenpecessktartke tanpetof t he
| anci ng device.is contact ed%e\gitﬁ%éhe ga{dget ite. Subsequently, t.hf
pressure ti p-adags §anciANRrheg ke fanee) bpldst adloating prahy. and LBEESHIGE R fYet -
site bul ge wifhotend lapat giwaxm&eﬁmglaqaﬁggmte(wug%é'm)ﬂ&d@mg el FGRcPh the
target site bulée, as set forth in Step™930. [0053] Next, "the target site
bul ge i s | anleedngidevict seadhptnd &t flodtablg coftectfthomt gen gitpbube and paoafigwed yo

interacts with the lance carrjage to control a penetration de f the
| ncet . nt R B S chE Baps fartnbelodpmaab Pelraas deutlt Bk s Jnett o

the floati ”giann@]@Qargg%gﬂe'Bgl L aNCIeNE§3R skRS dApevent ed through the use of a
y ds

stop | ock asse escri bed above. e skilled in the art will
_recogni ze that steps 910, 920, 930 and 940 have been effectively

illustr by FIGs. 2 through 4B above. [0054]. It should be under food
that vaDPEEs a1 ¢ eltpsh i P e drenbait b Rorn eV A/aaci Weh B bed
herein may bt%rg%mlté?y%s&%hegﬂf,ﬁ%é gx'g%ré h? id (PYEMOWARds the tdrSet!stb GRgdy that

the followi ng clains defin ope of theé invention and that ma¥ hods and
struct ures wiredting tatget sidpégeowith Hesiéoating iprbedhmting &iestirgx) wn\eeduelacsofttbe

covered t hert%Pg‘ét si%ezbulge, 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.



"What is clainmedis: 1. Alancing device conprising: - a |ancing nmechanism -
havi ng: a |l ancet carnage; al ancet hol der slidably connected to the | ancet
carriage; a |lancet attached to the |ancet holder; and a | ock-stop assenbly;
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 rest upon said target site bulge as said target site bulge is
created by the pressure tip and is configured to operatively interact with
t he | ancet\Wwhat isickmedds:control a penetration depth of the |ancet into the
target site bulge, and further configured to engage the | ock-stop assenbly
to prevent novenent of the floating probe during penetration of the | ancet
into the Hafgekléh&ﬁghébggco%mnl :Iancing device of claim1 further

conpri sing a hou g; erern € lancet carriage is slidably connected
to the housi nga laruind mechanisimohaléng:i s sl i dably connected to the | ancet
carriage and th floating probe is slidably connected to the housing. 3.
The | anci ng de@ gFaEPan11 wherein the floating probe is forned froma-

rigid material g IéwceTHSIdkeﬁgﬁ“ddlﬂy EsicetedPlo the #rBet cafridigkher conprising a
I auncher spring and a decoupling spring arranged in“series. 5. The |ancing

devi ce of cl ai alancehatiached tortbeﬂam@t heldetrandeplogkistop assemeblyange of 0. 25
to 1.5 mm 13 L device of claim2, wherein the |ancing
mechani sm furt %élpgpﬁg L%Ce’ afld

a pressure tip for engaging a target site and creating a target site bulge;

wherein the floating probe is adapted to floatably rest upon said target site
bulge as said target site bulge is created by the pressure tip and is configured to
operatively interact with the lancet carriage to control a penetration depth of the
lancet into the target site bulge, and further configured to engage the lock-stop
assembly to prevent movement of the floating probe during penetration of the

lancet into the target site 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 0.25t0 1.5 mm.

13



I ncludes an over-travel spring and a | auncher spring, wherein the housing

i ncl udes a floating probe spring, and wherein the floating probe spring,
and | auncher spring are configured to control novement and positioning of
the floating probe, lancet <carriage and |ancet holder. 7. The | ancing
device of claim1l, wherein the pressure tip includes a probe stop surface.
8. The lancing device of claim1l, wherein the |ancet carriage includes a

| ancet hol der over-travel stop feature. 9. A nethod for | ancing a target

site, thegnhet ik RABMIG devitd of dMiAV2 dilidteid thaMendiey AR¢hERIshRtheCl udes: a
| ancet carnage; a |ancet hol der slidably connected to the |ancet carriage;
and a | aifekidesanpveEtravel smiag andcetauneheresering, wheeain e beusieg ingludesp | ock

assenbl y; : re ti h G Sit I a
farger. o ¢ DO BroBR b, Aty hRerdE ARONGHE BB Ebrit haBineHeT 3Rl § ¢ ot
upon sai dartessopdiyueidite controbmoasment and pogitdning bethHeud@ing probedamebtby t he
pressure ti P and i? congi @léred to operatively interact wth the | ancet
carri age t¥MagnaPdlancebBAlEF.ati on depth of the lancet into the target site
bul ge; contacting the pressure tip with the target site; urging the
pressure tip towards the target site, thereby creating the target site

bul ge as The fThaalanaipgplayive of<ldimohtwheyeivrthe psessiuae tip dfcludes a prapet site
*bul ge; an | ancing the target site bulge with the | ancet while the
floating %PBS@ 8f)é;ratively interacts with the lancet carriage to control a
penetration of the lancet while the stop | ock assenbly prevents novenent

of the floati n_lgn probe. 14, ) . ) )
8. e lancing device of claim 1, wherein the lancet carriage includes a lancet

holder over-travel stop feature.

9. A method for lancing a target site, the method comprising:
providing a lancing device that includes:

a lancet carnage;

a lancet holder slidably connected to the lancet carriage; and

a lancet attached to the lancet holder;

a floating probe;

a stop lock assembly; and

a pressure tip for engaging a target site and creating a target site bulge;

wherein the floating probe is adabted to floatably rest upon said target site
bulge as said target site bulge is created by the pressure tip and is configured to
operatively interact with the lancet carriage to control a penetration depth of the
lancet into the target site bulge;

contacting the pressure tip with the target site;

urging the pressure tip towards the target site, thereby creating the target
site bulge as 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 lancet carriage to control a penetration of the lancet

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