LANCI NG DEVI CE W TH TRI GGER MECHANI SM FOR PENETRATI ON DEPTH CONTROL
BACKGROUND OF THE I NVENTION 1. Field of the Invention [0001) The
present invention relates, in general, to | ancing devices and, in
particular, to |l ancing devices with penetration depth control and
associ at ed nmet hods of use. 2. Description of the Related Art"

[ 0002] Conventional | ancing devices generally have a rigid housing and
a |l ancet that can be ained and | aunched so as to briefly protrude
fromone end of the lancing device. For exanple, conventional |ancing
devices can include a lancet that is nmounted within a rigid housing
such that the lancet is novable relative to the rigid housing along a
| ongi tudi nal axis ther edtANGING PHVIGE WHEH TRACCER MECHAMEM oaded and
| aunched, upon rel ease of tBPENRIRATIONDERTIRCONTREL., "l ance") a
target site (e.g., a dermal tissue target site). A biological fluid
sanple (e.g., a whole blood sanple) can then be expressed fromthe
penetrated target site for collection and anal ysis. Conventi onal

| anci ng devi ce$s are descri be%ﬂ&&év%flﬁi%ﬁ;ﬁﬂﬂ?% to Morita,

U. S. Patent No.

1. Field of the Invention

[0001) The present invention relates, in general, to lancing devices and, in particular, to

lancing devices with penetration depth control and associated methods of use.

2. Description of the Related Art

[6002] Conventional lancing devices generally have a rigid housing and a lancet that
can be anmed and launched so as to briefly protrude from one end of the lancing device.
For example, conventional lancing devices can include a Jancet that 1s mounted within
arigid 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 (¢.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.

[0003) Lancing devices often include a cap that engages the target site. Such a cap has
an aperture (i.e., opening), through which the Jancet 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.

[0004)] When a cap is contacted with a target site, pressure is usually applied to the

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



6, 045,567 to Taylor et al. and U.S. Patent No. 6,071,250 to Dougl as
et al., each of which is incorporated fully herein by reference.

[ 0003] Lanci ng devices often'include a cap that engages the target
site. Such a cap has an aperture (i.e., opening), through which the
| ancet protrudes during use. Typically, a distal end of the cap wll
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
predeterm ned target sites, such as fingers, earlobes, forearns and
t he abdonen. [0004] When a cap is contacted with a target site,

pressure i s usual k¥, AaRkd.R4 2 taPpet R bwgegmmnsﬂetfﬁ,eﬂﬁg' Hind Qp! ?HQEHce‘P% tel®

| ancet. This pressure urges the cap agai nst the target site an
creates a target ddupehepid paetigia the Baehsledpleni ng of the cap. The | ancet
is then launched to penetrate the target site bul ge. [0005] When
pressure is applied by such a cap against a target site, however, the
hei ght of thd0¥@$ul t anPVhemprgseredy appligsiHyguchaenap ogeingt yiaeest ditp. hteyseardhelpight
ressar e and vari Se Koo AEERL Pty B ARIRLHER O 0O RAch e of
target site. Suchcapbsdpaping.ithemignitederajepplisd pressnglagdvirobghiysicapsepstied(e.g.,
Nl Thus, & | anatickser iBERR sl ol Wb BTy S E ol BBk Rl e 2
ci rcumst ances andpenetratve dpiitly ofthe lagéef inty thaitargat dite birlge ot vaeras well. Thus, a lancet

circunstances. Stj]l | I i I [
devi ce and associ %néja[%gnﬁ?ﬁgﬁhe{&ﬁ%? gopée(%@#’&eso&ggrrgjn%%ﬁ T4 ‘Iig%f dg%gy H8ugh, or
consi st ent penet r atalloin otheptitenmSedAARilIE AR thaEINThapfofe) BRddricmgcknee

devices and assocjal cd Rk IRARa AEEREADNSr h Qo BRQTRRFedl pdiBfation depth.

SUMMARY OF THE INVENTION

j0006] Lancing devices and associated methods according to embodiments of the
present invention provide for a controlled and consistent penetration depth. A lancing
device according to an exemplary embodiment of the present invention includes a
housing, a lancing mechanism operatively attached to the housing, a pressure tip (e.g., a
pressure ring) and a trigger mechanism. The pressure tip is moveably attached to the

housing and is configured to engage a target site and create a target site bulge.

[0007] The trigger mechanism is configured for detecting a target site bulge of a
predetermined height and, thereafter, triggering an jmmobilization of the pressure tip
with respect to the housing. The immobilization of the pressure tip prevents '
subsequent change in the target site bulge location relative to the housing. Since the
location of the target site bulge relative to the housing is controlled by the trigger
mechanism, via imtmobilization of the pressure tip, penetration depth remains

consistent upon each use of the lancing device according to the present invention,

{0008] A method for lancing a target site according to an exemplary embodiment of the

present invention includes first providing a lancing device (according to the present



present invention provide for a controlled and consistent penetration
depth. A | ancing device according to an exenplary enbodi nrent of the
present invention includes a housing, a | ancing nmechani sm operatively
attached to the housing, a pressure tip (e.g., a pressure ring) and a
trigger nechanism The pressure tip is noveably attached to the
housi ng and is configured to engage a target site and create a target
site bulge. [0007] The trigger nmechanismis configured for detecting a
target site bulge of a predeterm ned height and, thereafter,
triggering an inmobilization of the pressure tip with respect to the

ousi ng. The | MO Li8AL] Alrfta hhEnPEASSUIS, bl SYRRLS. SHDRAERY,

change in the target site bulge location relative ouslI ng.

Si nce the | ocati ofevise withdhettargegjsite- INaxs thpuiregenre b turged tvardshie thgetsitag
is controlled by L Gk i ] 'gyﬂﬁill | f t
pressure tip, pen%?%bt%%%g%égﬁﬁggggggﬁgwg%%gkste fthé%%hgggﬁmﬁégﬁgf
the | anci ng devi clencrecdsyige.nthettoggehmethanisre titcrea fieranggersian iho o Biatiomef thod
for lancing a tar i1 €:ac ' an Y. j: f.the
bresent i nvent i o et heiRFaplol ARsRE SRR AL PRREN AR R. R1adbF
(accordi ng to thewvipreeegwt mechamsepf hohlnesg deser i bed herein), foll owed
by contacting a pressure tip of the lancing device wth the target
site. Next, the pressure tip is urged towards the target site,

t hereby creating a target BRIEF DEEQRIRTIGN OF TUE PRBAVINGS a tri gger
mechani sm of the | ancing device. The trigger nechani smthereafter

triggers an imupbilization of the pressure tip with resgfct to the
housi ng. Sub&88%ent | yA kel vpdsrgjarding of thedeptuges and advapiagsg ofibe Rresent v emtion
nmechani sm of the J;ane birgineteny eRrenBRb Bie (HNRSGRY R1HieMNa&Eriphih tHRAW DES

illustrative embodiments, in which the principles of the invention are utilized, and the
accompanying drawings, of which:

[0010] FIG. 1 is a perspective exploded view of a lancing device according to an
exemplary embodiment of the present invention; _

{0011) FIG. 2 is a perspective view of a distal portion of the lancing device of FIG. 1;

[0012] FIG. 3A is a simplified, schematic, cross-sectional view of a distal portion of
the lancing device of FIG. 1 during initial contact with a target site;

[0013] FIG. 3B 1s a simplified, schematic, cross-sectional view of a distal portion of
the lancing device of FIG. 1 durihg formation of a target site bulge;

[0014} FIG. 3C is a simplified, schematic, cross-sectional view of a portion of the
lancing device of FIG. 1 depicting movement of the pressure ring relative to the
housing of the lancing device; '

[0015] FIG. 3D is a simplified, schematic, cross-sectional view of a distal portion of
the lancing device of FIG. 1 depicting the trigger mechanism immobilizing the pressure
Ting with respect to the housing;

{0016} FIG. 3E 1s a simplified, schematic, cross-sectional view of a distal portion of the
lancing device of FIG. 1 depicting the lancing of the target site bulge; and

[0617] FIG. 4 a flow diagram illustrating a sequence of steps for lancing a target site

according to the present invention.



[ 0009] A better understanding of the features and advant ages of the
present invention will be obtained by reference to the fol | owi ng
detail ed description that sets forth illustrative enbodi nents, in

whi ch the principles of the invention are utilized, and the
acconpanyi ng draw ngs, of which: [00101FIG 1 is a perspective

expl oded view of a lancing device according to an exenplary

enbodi ment of the present invention; 10011]FIG 2 is a perspective
view of a distal portion of the IanC|ng device of FIG 1; [0012]FI G
BAis a sinplified, schematic, cross-sectional view of a distal
portion of the lancing device of FIG 1 during initial contact with a

target site; 10013]FI G |
cross-sectional view of gﬁjAﬁPip%%%%Prﬁgy %?ﬁ@#ﬁ%ﬂggﬂ ce of

FIG 1 during formation of a target site bulge; 100141FIG 3Cis a
sinplified, fphgmati C1F1@rps%§w§§ﬁérgﬁa% eXﬂlS‘dé’dQ ewaofgl%ﬁe&@ﬂr%mﬁo*a}?nem ofa

| anci ng deV|ce of FIG 1 depicting novement he pressure ring
relative to the Hewmnigdsvies 14 tveondima éd theprgespt meentlon Lancing device 10 includes a

housing 12, trigger mechanism 14, pressure tip 16, bias spring 18 and a suitable lancing
mechanism (not shown). The lancing mechanism is operatively attached to the housing
and can include a launch spring, lancet carriage, lancet holder and lancet. Once
apprised of the present disclosure, one of ordinary skill in the art will recognize suitable
lancing mechanisms. Exemplary lancing mechanismé that are suitable for use are
described in U.S. Patent Nos. 6,045,567 and 6,197,040, each of which is fully

incorporated herein by reference.

- [0019] Trigger mechanism 14 includes two locking pawls 20 (with pawl ratchet teeth
22), pawl trigger arms 24 and axes 26. Trigger mechanism 14 is configured for
detecting a target site bulge of a predetermined height and, thereafter, triggering an
immobilization (locking) of pressure tip 16 with respect to housing 12, thereby
preventing any subsequent change in a target site bulge location relative to the
housing.. Typical, but non-limiting, target site bulge heights that can be detected by the
trigger mechanism are in the range of 0 mm to 5 mm. One skilled in the art will
recognize, however, that target site bulge heights can exceed 5 mm depending on, for
example, the dimensions of the pressure tip. Locking pawls 20 can be formed of any
suitable rigid material including, but not limited to, acrylonitrile butadiene styrene
plastic material, injection moldable plastic material, polystyrene material or metallic
matertal. If desired, trigger mechanism 14 can also be configured, via mechanical,
electrical and/or other suitable means known to one skilled in the art, to initiate lancing

by the lancing mechanism once the pressure tip has been immobilized.

[0020] Once apprised of the present disclosure, one skilled in the art will recognize that
the trigger mechanism of lancing devices according to the present invention can take

forms other than the locking pawls, trigger arms and axes of trigger mechanism 14. For



100151FIG 3D is a sinplified, schematic, cross-sectional view of a
di stal portion of the lancing device of FIG 1 depicting the trigger
mechani sm i mobilizing the pressure ring wwth respect to the housing;
[0016]FIG 3E is a sinplified, schematic, cross-sectional view of a
di stal portion of the lancing device of FIG 1 depicting the |ancing
of the target site bulge; and [0017]FIG 4 a flow diagram
illustrating a sequence of steps for lancing a target site according
to the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON
10018) FIG 1 shows a Erer spective expl oded view of an exenpl ary

enbodi nent of a |auplegthdtigegenctiansmeer thchde 4 Dictitre! gutels erdlectrnmeneiion.

Lanci ng device 10 j .a k | 1 ri.gqger ani sm.14.
pressure tip 16, Oltgl&}g]gé @%ﬁ?”ﬁ%“%@%%&ﬁﬁf#‘%ﬁ e’F%n%?EOgr "Hee lilrzlllhgﬁl]e( not
shown). The | ancipesswechanfsthemsrathe triggemedcharidnt afdlrethgtdevitdsectoodisg ghe
and can include a_launch ring. ncet, carria | ancet, .hol der an

| ancet. Once apprgrgsg%l ’%‘fenﬁ “e“"‘@rgé”s‘%’ﬁ% and"i"lgcc Cgs?frogﬁcaé)ﬁgaygwt%}} %qnﬁg‘?r‘f/@m%md
skill in the art athigkt site bdgeifpesdstenintigddlheightarbotngn opecd addysmetch can inchade,

T US. Patont NESETBS Ry B U SaR g P TR LR

I ncor por at ed her aangetlsite bwfscaf predetermined height can be optically detected. Such detection can
occur, for example, by the target site bulge interrupting an optical communication
pathway between the Jight emitter and light detector or by the target site bulge acting as
a reflector that creates an optical communication pathway between the Jight emitter and
light detector. In addition, such an optical relay switch can be operatively linked to an
electromechanical Jock that immobilizes the pressure tip once a target site bulge of

predetermined height has been detected by the optical relay switch.

[0021] Housing 12 includes paw] attachment fixtures 28. In addition, pressure tip 16 is
moveably attached to housing 12 and includes through-slots 30, pressure tip ratchet
teeth 32 (configured to engage with pawl ratchet teeth 22 as described below), and
opening 34. Pressure tip 16 is configured for engaging a target site {(e.g., a dermal
tissue target site) and creating a target site bulge (not shown in FIG. 1). In the
embodiment of FIG. 1, pressure tip 16 fits at least partially within housing 12.
Through-slots 30 of pressure tip 16 are configured to provide for paw! trigger arms 24
to project into opening 34 of pressure tip 16 (as illustrated in detail in FIGs. 2 and 3A
through 3E below). In addition, housing 12 can include projections (not shown in the
figures) or other suitable means for preventing pressure tip 16 from being inadvertently
displaced entirely from within housing 12. Exemplary pressure tips that are snitable for
use are described in U.S. Patent No. 6,203,504 and U.S. Patent Application Publication
No. 2002/0016606, each of which is fully incorporated herein by reference.

[0022] Opening 34 may be, but is not limited to, a circular shape opening, square shape
opening, triangular shape opening, C-shape opening, U-shape opening, hexagonal

shape opening and an octagonal shape opening. In addition, the surface of pressure tip



(00191Trigger mechani sm 14.includes two | ocking pawms 20 (w th paw
ratchet teeth 22), pawl trigger arnms 24 and axes 26. Trigger

mechani sm 14 is configured for detecting a target site bulge of a
predet erm ned hei ght and, thereafter, triggering an inmobilization

(1 ocking) of pressure tip 16 with respect to housing 12, thereby
preventing any subsequent change in a target site bulge |ocation
relative to the housing.. Typical, but non-limting, target site

bul ge heights that can be detected by the trigger nmechanismare in
the range of O mMn to 5 nm One skilled in the art wll recognize,
however, that tarl§epaydict @t sulogiémitesitelsmeotbapundrd ededs & arpmntdepénwfilegson,
for exarrpl e, the o) n

be formed of any %iﬁ%kgﬁ?lﬂ{eaﬁﬁhe{r@g Hl?%?:tfolnﬁ nb&ﬁ@ 0t1 %ﬁg‘?%l?’mé? %rg%p
to, acrylonitril dulhuinempaated b,}txytfeeﬂmee Fressure gp h@twrbledcbqned nf, &g tekomple, a rigid
ol dabl e plastic o?gtre‘:ﬂtwgig I’ESH]C]] f ée\fgr%nﬁ ma eegll 1%c1u url %Ett natllmcte(rﬁ) e‘?as{omenc
If desired, trigger can al' so con %ure

nmechani cal , el ectratesals, Whﬂﬁ@m nmtdmls ngmtealtahemmaﬂs Idmmxmemems eifieone
skilled in the ar ta’tenasancﬁlér;“ inI t?brlljg; ng gy t he | anci ng mechani sm once
the pressure tip PHTonirs zed’. ?002010nce apprised of the
present disclosure, one skl lled in the art will recognize that the
trigger nec m of 1

nvent | on oot Fike 1 of B TsPR 1P RYRTERAIE Rt e A e AR or gropo
and axes of triggel3 Nagdm&npxsﬂuibzup 1pend prefeahblaephdslaeraulmcg@me offindhemngemf
can include a fr Qna OCkI

mechani sm i nst egdﬁ {8136% %/ﬁ%m r&ﬁurg tlfeet hepre i Lfocf’ef‘)or’as ?ﬁrﬁlgllﬁlsezrfeﬁéo
the pressure ri ngrovmfarhqxrfnbtesmntmemtmmgijme(rm,cztmmrsm ﬁa‘rcdeanﬂitm@:e pre-
devi ces accordin r V;

el ectrical or opﬁagacfr&{]oglﬂge bﬁs\?’\? }I?:gr)upocbge%})l?%rtcgg%{%t ?:}{gcoeytre pen%haart'o% hersef}tt"e
bul ge of predet ePnibreguedstsrgied m@;mtmécncedms peatn lveahfapyawwlmomdmsmgme volume
include, for exagplfinie®hkObi L8k <N 0 3] 0

t he housing such t A Pe x}far ge{r&gplat egegs ggﬂ\smJ ssgm& tgégﬁ% gg S el gh?gse e
be optically det é@‘teaﬁphegdbfﬁhmﬁé@mmn@&Wﬁ@ce‘uwwﬂobutem‘ahpitelg, ibgredshan
target site bul gﬁlelaﬂfnﬁawpélgms @5 PRIE fi2bre90dMRECAL | On pat hvnay
between the light emtter and [ight detector or by the target site

bul ge acting as a reflector that creates an optical comunication
pathway bet wggg) t he |fghy d@pﬁetgéﬁgtal%ﬂloh'zgéﬂsf]%ﬁr%%%e 16{3&%93'3&5&9 state,
such an optical relay switch can operativel i nked t

el ect r omechani caPith gesked lings “\d??ﬁ*ﬂlﬁqlqnﬁ§ ‘hah@?ﬂ? e fipra thWp P@nc@ uae, a portion
target site bul g@fﬁésmnés @s %rr&hlaaﬂmmeﬁﬂguuﬂ&ag&%en Qﬁmﬁ;}é@ rPM {d'tends
optical relay switch. [0021] Housing 12 includes -
fixtures 28. I|n Hemiheiea of gag -1y ragd pertio %‘ny tlatlﬁa@h@do fagilitate

housing 12 and llaﬁéltbdﬁhﬁl lhmegﬂ%f%e@;u%e 306 A@Jngsd%%fémtnne vsﬁlﬁhl%@%né pLUR
32 (configured t %%jge Wlt]gl&}? ratchet téeth 22 descri

bel ow), and openthgnRUIMes SEEIG: &, the perden efresying P@iﬁ@@ uispdeinepabpusned 2
target site (e Govends slgkeme i iss3fe LANBSIS Bht6)2 BRI TECAILAG Rrid@e!
site bulge (not shown in FIG 1). In th nbodi ment of FI G

pressure tip 16 FFEYesp 1f seryes tyaropidgp Wta\%@tfﬁi e RSB aEp to Move Wlthm the

Through- sl ot s 30hcafin@wBESHLRITH PGBk ﬁut&ﬁ%bawn@&nttpe T | é?)%
pawl trigger arnms 24 to project into opening 34 of pressure ti

(as illustrated formPaRRE;af thedancingglevige. Jp@ddiion, HFp 3glepiBE theahwwmyr in which
addi tion, housing ée?—nﬁé!ﬁnlsﬂlclquﬁv&ﬁl@j ﬁﬁEﬁeﬁ@éhc‘u@%% 1§QBVXQ63 z:lnclaJ ? wi
figures) or other suitable nmeans for” preventing ressure % rom
bei ng i nadver t erfttpshmgnkitaeedB.entirel y from wi thin housi ng 12

Exenpl ary pressure tips that are suitable for use are described in
U.S. Patent No. 6,203,504 and U.S. Patent Application Publication No.
2002/ 0016606, each of which is fully incorporated herein by



openi ng, triangul ar shape openi ng, C shape openi ng, U shape openi ng,
hexagonal shape openi ng and an octagonal shape opening. In addition,
the surface of pressure tip 16 may be, but is not limted to,
snoot h, rounded edges or a contoured profile as described in U S

Pat ent Application Publication No. 2002/ 0016606, which is hereby
fully incorporated by reference. Pressure tip 16 can be forned of;
for exanple, arigid or arelatively resiliently deformable materi al,
i ncluding, but not limted, to elastonmeric mnaterials, polyneric

mat eri al s, ponéurethane naterlals | atex materials, silicone

materials and®®8) contiasking s Hvse anpiarlp basy By dightsprines oot shows) such that
configured to app})ymata{e@re&e@daﬁdqﬁ&em%n Palﬂ:ﬂetrt@eﬂgﬁ 4 d@é?llo 3§P!>\h595eﬂo§me

Nagalnst pressure tip 16 and pretferabl l1es a pre-
in the range of QIaRPIIISJdBI@e,MS&@&Wn&ﬂ@;ﬂe%@ﬂ@hftwmﬁ@re SEleetes pred- dophghred to

force of b' as Spr%{{ﬂ%alf%%c\? oF Y&%\%}%l@ﬁé@ﬂhﬁi] fﬁl?}éolro ag{pfg%tfﬁ%} ﬂ?sﬂ mngb@erm'lm

force (i.e., orde e to t rce

spring) to be appﬁngeldrlrblaaloclarrgjewlssﬂme bef ore penetration thereof.
Such a predeterm ned m ninumforce has proven beneficial for

i ncreasing the volunme of sanple expressed froma target site. As bhias
spring 18 i s[®Wafpr ess&FiGHdAitmopghSE, depihelarimcieviaqom dueidg byricuh gages afsa

2bpl 180 Tor oo | o Ttecesfol KiUifH urabithe PAC S b, B BR56E ol
depi cts a distal sposils }@milm)@ewmﬂfnanﬁﬁn@mtbmugiem_@pwha ncelwddndé od
state, wth daSheafi‘taéHeﬁ‘?a§cét ng&tlkﬂgr&t ﬂ%& &{f@&bl@faﬁmflg%g&gm%.om

view. Prior to use, portio I'ne
housing 12 and a portl on 210 of pressure t| p 16 extends fromthe end

of housi ng 1@)0 i S T irtn?c'eﬁ%dcaﬁ’ﬁé ffér%ﬂar%]e Bﬁf&?t%lgdﬁ%o‘gaq@]aﬁ&‘i EEImli&o o

facilitate |ongi'tudinal novenent a straight
| i ne within housiskgied in thg at. t'%eseeﬂkﬁbdmmﬂmwﬂl aﬂﬁO@:COﬂf}th thet prﬁmmbﬁ

pressure tip 16 tr@ﬂice@ﬁtﬁ Qﬁiﬁtefgfa%lﬂﬁ!a@ﬁ'a Qe\éﬁe Bgm&cﬁscfgs?jtlﬁw phtdnt

t he range of about x port| on of pressure
tip 16 serves to%ﬂ“@@%ﬂ‘&ﬁ@?aﬁ@@aﬂmﬁl ?fﬁ@tﬁpésﬂ@m@Q iS5 TVESHH7£69,

within the housi rIQteM\fQﬁdn@l Wkﬂhﬂ%@@?@a@@bb@q'(ﬁ;bﬁ&ife%@mf—‘oﬁﬁsw&mune

the target site and_ an ngonents of the lancing device. In
Ay ¥

addition, FIG 2 2detfl0¢k U atenh Applicatiene. § GECRRRART. speh pfiwhish is
pi votal Iy attache@rehbPaMQusbieraitd by rdedes 26 and pawl attachment

fixtures 28.
{0028] FIG. 3A is a schematic, cross-sectional view of a distal portion 310 of lancing
device 10 during initial contact with a target site (T), such as a dermal tissue target site.
Such an initial contact can, for example, occur with a minimal amount of force (e.g., a
foree in the range of about 3N to 13 N). Under such a minimal amount of force, target

site T has not developed a significant target site bulge.

[0029] FIG. 3B is a schematic, cross-sectional view of distal portion 310 during the
initial formation of a target site bulge (TB). As lancing device 10 is pressed against the
target site, pressure tip 16 engages the target site and creates a target site bulge TB
within opening 34. At the stage depicted in FIG. 3B (i.e., the initial formation of a

target site bulge), the amount of force applied by lancing device 10 to the target site



[ 0025] Locki ng paw s 20 are angularly biased by |ight springs (not
shown) such that paw ratchet teeth 22 and pressure. tip ratchet
teeth 32 are di sengaged prior to use of the | ancing device, as shown
in FIG 2. Such light springs are selected and configured to apply a
force of, for exanple, less than 1 N (for exanple, 0.2 N or less) in
order to angularly bias |locking pawls 20. [on] FIGs. 3A through 3E
depi ct | ancing device 10 during various stages of a process for

| ancing a target site (T). As noted above, |ancing device 10 incl udes
a suitable | ancing mechanism FIGs. 3A through 3E depict a | ance

hol der 36 and at t 2PFRaehes.FHtes B8 exarpd: KelPamioad forgesf iy swgéﬁcﬁh%pressure

sui tabl e | ancing {Rclsal Mok QO0RRlLARGELsA8 can be, Tor example, any
sui t abl e di sposabl e | ancet known to one sKilled in the art. Those

skilled in the art will also recognize that |ancet 38 can be repl aced

with an int e%%& ed | a?'f@?@tig‘iapchgﬁ?{ti &ossssg&lapé}%gw;(ﬁﬁa ﬁgﬁ?l Caegagctlhgﬁgve%ent

Pat ent Applicati'on 10/143,399, Intefnationa
PCT/ USO01/ 07169, Iﬁﬁ}@mﬁlir@hmelaﬁ\pplq theahaueing Nohe IPCTHEUBOIEE. 056314 amount of force

(published as WO { eﬁgg glé }agékt Q1 m%l%ﬁsea qpﬁphﬁﬂgrcls E)EC%E Pfﬁlad Ratet

Appl i cation No. P eac ere
i ncor porated by riefsepengdé.and 9@@8]641113@6 n@es lativesto hewnirtg 1(2 untll the target site

cross-sectional w.ew af,d& tpﬁbvg&-%geﬁ%é 3PNy 3 gh%f;&f agh@xﬁﬁ%ﬂg& af@ﬁ&é F%g?s]ls)cking

during initial contact rget site N as _
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for example, use of a bias spring of sufficient pre-load force that application of
additional force following immobilization of the pressure tip does not appreciably
increase the height of the target site bulge. In other words, the bias spring can be
chosen such that the target site bulge reaches its maximum height under the pre-load
force of the bias spring. Furthermore, in the event that insufficient force is applied to
the target site for the target site bulge to contact pawl trigger arms 24, it would be
desirable for the lancing mechanism to be prevented from lancing the target site, This
can be achieved by, for example, operatively linking the trigger mechanism to the

lancing mechanism.

[0031] FIG. 3E is a schematic, cross-sectional view of distal portion 310 of the lancing
device of FIG. 1 depicting the lancing of the target site bulge by lancet tip 40. The
penetration depth of lancet tip 40 into the target site bulge remains constant across
different bulge heights since the bulge height is constrained by the locked pressure tip
such that the position of the upper surface of the target site bulge is unchanged relative
to housing 12. The skin bulge should be shown making contact with the pawl arms as
in FIGs, 3C and 3D.



initial formation of a target site bulge (TB). As | ancing device 10
is pressed against the target site, pressure tip 16 engages the
target site and creates a target site bulge TB within opening 34. At
the stage depicted in FIG 3B (i.e., the initial formation of a
target site bulge), the amobunt of force applied by |ancing device 10
to the target site approaches, but does not exceed, the pre-|oad
force of bias spring 18. Thus, pressure ring 16 has not noved
relative to housing 12. 100301FIG 3Cis a schematic, cross-sectional
view of portion 310 depicting novenent of the pressure tip relative
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making contact viytdafetdnce. FRNbwRE W Fthel ibhcle@vice3thdd8HovaPof the Jancing device
from the target site, the light springs serve to bias the locking pawls such that the

raichet teeth are disengaged and the immobilization of the pressure tip released.

[0034] As will be appreciated by those skilled in the art, lancet devices according to the
present invention are advantageous in that they greatly facilitate reproducible
production of a fluid sample (e.g., a blood sample) at a target site due to the consistency

of penetration depth.

{0035] Another advantage of lancing devices according 1o the present invention is that
a user is not required to make an adjustment to optimize the position of the target site

bulge since the pressure tip and trigger mechanism operate to automatically position a



10032) Si nce users may have a preferred penetration depth (due to

vari abl es such as target site quality or thickness), the penetration
depth may be adjustable in the range of 0.3 to 2 mm and preferably
0.5 to 1.0 mm by techni ques that are known to those of skill in the
art (see, for exanple, U S. Patent Application [filed Cctober 20,
2003, entitled "Lancing Device with a Floating Probe for Control of
Penetration Depth", tentatively identified by Attorney's Docket No.
LFS-5002], which is hereby fully incorporated by reference. However,
in lancing devices according to the present invention, the target
site bulge is coﬁgﬁ%‘ﬁ&ﬁ@r%ﬁ 841 F BORSRS ATTOR 2 Hes e n & asp felgbviens drereqyeed
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wi t hdrawn. Such a w t hdrawal a lancet 1s described in Provisional
U.S. Patent Appl taEget pitsrbulgs viaghyrsssuro g, which is fully incorporated
herein by reference. Follow ng use of the | ancing device and renoval
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immobilization of the pressure tip with respect to the housing.

{0038} Next, at step 420, the pressure tip of the lancing device is contacted with the
target site (e.g., a dermal tissue target site of a finger, forearm, abdomen or earlobe).
The pressure tip is then urged towards the target site, thereby creating target site bulge
that 15 detected by the trigger mechanism and triggering an immobilization of the

pressure tip with respect to the housing, as set forth in step 430.

[0039] Next, the target site bulge is lanced with the lancing mecharism (for example,
the target siie can be lanced by launching a lancet tip included in the lancing
mechanism), as set forth in step 440. One skilled in the art will recognize that steps

410, 420, 430 and 440 have been effectively illustrated by FIGs. 2 through 3E above.
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target site bulge within the housing for optinmal |ancing. Thus, fewer
steps are required to obtain a suitable fluid sanple and the
possibility of having to repeatedly | ance, or of wasting an anal yte
test strip due to insufficient sanple, is reduced. [0036] Yet another
advant age of |ancing devices according to enbodi nents of the present
invention is that |ancing nmechani sm can be operatively decoupl ed from
the pressure tip and trigger nechanism Therefore, any | aunching
spring that may be included in the |Iancing nechani sm does not apply
any inappropriate force against the target site bulge via the
pressure tip.[0§49037] Relt elrouldig ubdersido@that yarausmatehad vt 00the embddameitngf tize
target site inclu i | ge accor ing to the .

b esent 1 nvent ; on e QbR BAIBRTH BrRHORE Ot flghibno [ Soipgnaes
| anci ng devi ce i ngatiie blawhggkimglefise thamopaof ﬂmﬁb@ﬂbmmdﬂp@mtﬁodednyi
attached to the h Walo PEY- V14 < tip.and a

pressure tip of t%ﬁ“‘% zra%gfl%rptée\%? ec%lthsasér)r%?/3]551Bﬂ/tli1 ?@é”ﬁéea C?‘ﬁée thererg’y
housing and is configured to engage a target site and create a target
site bulge. Furthernore, the trigger nmechanismis configured for
detecting a target site bulge of a predeterm ned hei ght and,
thereafter, triggering an i mobilization of the pressure tip with
respect to the housing. [0038] Next, at step 420, the pressure tip of
the lancing device is contacted with the target site (e.g., a dernm
tissue target site of a finger, forearm abdonen or earlobe). The
pressure tip is then urged towards the target site, thereby creating
target site bulge that is detected by the trigger mechani sm and
triggering an inmobilization of the pressure tip with respect to the
housi ng, as set forth in step 430. [0039] Next, the target site bul ge
is lanced with the | ancing nmechani sm (for exanple, the target site
can be | anced by launching a lancet tip included in the |ancing
mechani sm), as set forth in step 440. One skilled in the art wll
recogni ze that steps 410, 420, 430 and 440 have been effectively
illustrated by FIGs. 2 through 3E above.
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[0040] It should be understood that various alternatives to the

enbodi nents of the invention described herein may be enpl oyed in
practicing the invention. It is intended that the follow ng cl ai ns
define the scope of the invention and that nethods and structures

wi thin the scope of these clainms and their equival ents be covered
thereby. Cdains 1. A lancing device conprising: a housing; a |ancing
mechani sm oper atjaiglsy attached to the housing, a pressure tip for
engaging a target site and creating a target site bulge, the pressure
tip noveably attached to the housing; and characterized by a trigger
mechani sm for dbet eddangng deMe@CoSMATSING] ge of a predeternined hei ght
and, thereafter, triggering an imobilization of the pressure tip

wWith respect to the h ' I hereby preventing subsequent change in
B

target site bulge |oc rel ative to said housing.
a lancing mechanism operatively attached to

the housing,

a pressure tip forengaging a target site and cre-
ating a target site bulge, the pressure tip move-
ably attached to the housing; and characterized by
a trigger mechanism for detecting a target site
bulge of a predetermined height and, thereaf-
ter, triggering an immobilization of the pressure
tip with respect to the housing, thereby prevent-
ing subsequent change in target site bulge lo-
cation relative to said housing.

2. The lancing device of claim 1, wherein the lancing
device further includes:

a bias spring for applying a pre-load force
against the pressure tip.

3. The lancing device of claim 2, wherein the bias
spring is configured to apply a pre-load force in the
range of 3N to 13 N against the pressure tip.

4. The lancing device of claim 2, wherein the bias
spring is configured to apply a pre-load force in the
range of 9N to 10 N against the pressure tip.

5. The lancing device of claim 1, wherein the trigger
mechanism includes at least one locking pawl and
at least one pawl trigger arm.

6. The lancing device of claim 5, wherein the locking

pawl includes pawl ratchet teeth and wherein the
pressure tip includes pressure tip ratchet teeth.
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2. The lancing device of claim1, wherein the | ancing device further
includes: a bias spring for applying a pre-load force against the
pressure tip. 3. The lancing device of claim2, wherein the bias
spring is configured to apply a pre-load force in the range of 3N to
13 N against the pressure tip. 4. The lancing device of claim 2,
wherein the bias spring is configured to apply a pre-load force in
the range of 9N to 10 N against the pressure tip. 5. The |ancing
device of claim1l, wherein the trigger mechani smincludes at |east
one |l ocking paw, agd af |east one paw trigger arm 6. The |ancing
devi ce of cl ai ;\5(5, %@efaé!cﬁ"'g HEVIGScRT Aipalv Wheteindbe fsig@err at chet
teeth and wherei n techardssuinelddds afatices LRSS emnhdbit at chet

teeth. 7. The | angi; Y/ aim1, wherein the trigger
mechani sm i ncl udesﬁgﬂgrq%%té%%gm%ﬁht ch for immobilizing the pressure

tip. 8 The lancing device of claim1, wherein the trigger nechanism
i ncl udes an opt8.caThedbagirgndteitecontlamr £dvherdiettretiriggbar get site

bul f det ) -hel. A .of claim1,
ohevei b the i1t goeoehERisl HPhides b CPRCAIRREN G oBBAGY curt o
10. The | anci ng de%‘%&tocffetéphﬁ farget giie belge efrpredejgeminasthani smi s

configured to initheightl ancing by the | anci ng nechani smonce the
pressure tip has been i nmmobili zed.

9. The lancing device of claim 1, wherein the trigger
mechanism includes an electrical relay switch.

10. The lancing device of claim 1, wherein the trigger
mechanism is configured to initiate lancing by the
lancing mechanism once the pressure tip has been
immobilized.
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