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LANGET APPARATUS AND NMETHODS BACKGROUND
OF f/THE | NVENTI 1. Field of the Invention

Thifs invention%\l%?9é6p9e6§ generally to lancets and nore part|cuIP&lTM?”t"B286
nofel , sel f-contained,. precooked and single-use | ancets which, when

agt i vat ed, EANOET APPARATUSIANDMETHODSIe outward from a
| Ancet housi ng and back into the I ancet housing for safe
di sposal . 2. Related Art 10 In particul ar,

U.S. Patent Number 5,514, 1523A@ﬁ@gd,§1qu$mj Segnent

Encapsul at ed Medi cal Lancing Device, 1Ssue oger (Eq Smth
("Smth") My 7, 11%d ofthghivention a | ancet having a cocked torsion spring

5 This invention relates generally to lancets and more particularly to
novel, self-contained, precocked and single-use lancets which, when activated,
extend a tip of a lancet blade outward from a lancet housing and back into the
lancet housing for safe disposal.

2. Related Art

10 ’ In particular, U.S. Patent Number 5,514,152 . entitled Multiple
Segment Encapsulated Medical Lancing Device, issued to Roger E. Smith
("Smith") May 7, 1996, discloses a lancet having a cocked torsion spring
wound about a centrally disposed hub frangibly connected to a lancet housing.
In a plural lancet strip embodiment, the lancet housing is disclosed to be a

15 container for a plurality of lancets, each of which, after use, is frangibly
separated from the rest of the strip and individually discarded. The spring is
directly interconnected to a lancet blade in a cam/cam follower relationship
which is taught to dispose the blade outwardly and inwardly in a substantially
linear fashion. When the hub is frangibly separated from the lancet housing,

20 the cocked spring is released to drive a lancet blade tip linearly from the lancet
housing and then to return it back into the lancet housing.

Smith discloses frangible separation of the hub from the lancet housing
where a base of the hub is annularly connected by sharp comners to the lancet
housing. Smith also teaches that stress placed upon the base causes the hub to

25 frange from the lancet housing, permitting a lancing cycle to begin. Before
each lancing cycle is initiated, a lancet housing exit is exposed to provide an
orifice through which the lancet blade tip travels. It is only when the orifice is
provided that the sterility of the package is compromised keeping the blade
and internal contents sterile until the orifice is opened.

30 =+ U.S. Patent Number 4,643,189, entitled Apparatus for Implementing a
Standardized Skin Incision, issued to Michael Mintz February 17, 1987
("Mintz") discloses an apparatus for implementing a skin incision which has

been applied to a lancet application, particularly to a pediatric lancet,
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wound about a céntrally disposed hub frangibly connected to a | ancet’

housi ng. In a plural lancet strip enbodinent, the | ancet
housing is disclosed to be a 15 container for a_plurali of
| ancets, eachV?9#%@h, after use, is frangibly p@mfs@gﬁiaiz%at ed

fromthe rest of the strip and individually discarded. The spring is

di rectly i nter cofistabutediundsr theiname Eendotfert®by Inteamationdl Technigye| ower

rel ati onship . ich is..t t di-spase I | ade outwardly
and inwardly in GORBUNA? 'rNe?Iv% sitler, Bl 3 OE&OH esésﬁl%f‘%%ﬁ?rgn. Waen t he
hub is frangi bl yapp@raak abmprides @ pivotabarnad o@ichhAuringhladd@s securely affixed he cocked
spring is released to drive a lancet blade tip linearly fr,&m the | ancet
housi ng and t herprdavhih is Arven bypdfersion spapg: Hée pom cupmppieAssyth a

Smth @i scloses E@ng{' EhAsR] ikdg 5 A RHidASs fo3A&EL housi ng
wher e g base of sEu e ﬁ%égg&agﬁ% grawog%ﬁ{ﬁ%ctﬁgﬁp%% shar p séc())mers to the

| ancet sliding pivdudisposed withimi thelamle Simusing etdbs secbrat postit mbieh ipl aced upon
t he base causes the hub to 25 frange om t.he_ .l ancet housing,
bormi tting & antingadges Brbiegean olloys groeener. Theam S avGRITG Anc ng
cycle is initiatgdjondphiAdeabllé\? URitask, Shilé slidnPHRevRd]y 16 aRhdat de an
orifice through which the |ancet bl_ade tip travels. It is only when the
orificeis contacting surfagg thrauglewhich the blade cemmpnicstesthropgh pdotdnditage i s
conprami sed keenpi o] . i 33&8 s sterile
unt i | thhe orifi E}gﬁ‘ %&%@%‘ezﬂ%ﬁmmm of the arm and e b%d%%g)% at g\;ﬁf‘s@ unmber
4,643, 189, enti tihelsk depasradfubatiportioh opthe aeivhiol redides within the lancet

housing between the pivot point and slot. In this manner, an elongated

incision, having a controlled depth of cut, is made through the surface of the
skin. It is important to note that the length of the incision at the skin surface is
15 substantially the same or longer than the length of the cut down below the skin
surface. Also, the pivot is taught to be disposed more than a blade length
away from a point of the blade.
#3 - In all other known safety and non-safety lancets, it is a common
" practice to lance the exterior (epidermis) of the skin to reach the capillary rich
20 inner dermis skin layer with an incision which is substantially the same size or
greater in the epidermis léyer than the subsequent incision in the dermis layer.
Of particular interest, in this regard, are the well known facts that there are no
blood carrving vessels disposed in the epidermis layer and that the dermis
layer generally comprises a capillary rich bed which is the primary target of

25 each lancet.

SUMMARY OF THE INVENTION
In brief summary, the present invention comprises a novel apparatus
and method for single use safety lancets. The invention provides a restricted
30 and relatively narrow entry through the epidermis layer coupled with a broader
cut below the epidermis layer, rather than a substantially linear incision

through both the epidermis and dermis layers of skin. Hence, there is less



St,f?andardi zed Skin Incision, issued to Mchael Mntz February 17, 1987
("M ntz") discloses an apparatus for inplenenting a skin incision which has
bl_.egg?gglg%id {v%&d)&?cet appl i cation, par3t |20ul arly to a pedb@{/ﬁkﬁnbﬁﬁ'cet ,

ICT1 US99/ 10286 _ . di stlri ut eqjé%ndgr .the nanme Tenderfoot[err]
by Internati onal“%@ﬁﬂf}ﬁlfétefmﬂf‘y“?" .thes » WHEB PIOGPARE HROTCSECREIVERY St reet,
Edi son, N.J. 0883Qontldlied depth Bnd B164dH BRhe interiorly dis?osed la¥qr§p]3§§é‘t us conprises
a pivotal armto which a l'ancing blade is securely aftixe
and whi ch is driintsriofly dispased kyersars genemajly thhsourne of blondreqiicsittys with a 5
sur roundi ng Ianc‘et .housing at two points, a first point at which is forned
a T ng pivot disposed within the |ancet housing and a

second spoi nt whi ch i SGenerally, the present inventibi &hplogs dn'exfrkmdlp hatkdvgbladecam f ol | ower
arrangenment. The armis driven by the .

having a sharpened tip and a cutting edge disposed toward the direction of

movement of the blade in the interiorly disposed layers. In this mannet, the

blade is directed through the epidermis (surface) skin layer, and then rotated

laterally about a pivot point disposed substantially at the surface of the skin.

10 As a natural consequence, the width of penetration through the essentially
blood-free epidermis is effectively the width of the thin blade, while the width
of the cut in the blood-rich capillary bed of the dermis layers may be several
times (e.g. four times) wider than the blade. In this manner an opening
sufficient to permit blood acquisition at the skin surface is made through the

15 _epidermis, while a broader incision is made in the lower dermis to provide a
more abundant supply of blood from each lancing procedure.

Though other energy storing, blade driving components may be used .
within the scope of the invention disclosed herein, a torsion spring is preferred
_ f_oi displacing a blade body, partially disposed within a lancet housing, and,
20 fhereby, displacing an associated blade and blade tip angularly out from and
back into a lancet housing.
In one embodiment, a blade body comprises a slot into which an
- axially disposed post of a wound spring is inserted and then released to rotate
as the spring unwinds. As the post rotates, the blade and associated blade tip

25 are displaced outward from the lancet housing through én exit portal. The
portal comprises a side member, disposed to be in opposition to the direction
of blade travel. The side member, resultingly, communicates with and acts as
a fulcrum for the blade as it travels outward and then inward. Continued travel
of the post maintains an edge of the blade against the side member resulting in

30 (}__i__splacemcnt of the blade tip in a direction opposite the direction of unwinding
oi’the rotary spring and its post. In various other embodiments, the blade body

may comprise a substantially circular orifice or an elongated slot through



torsion spring to follow the track, while sliding transversely to a patient
contacting surface through which the bl ade comruni cates through a slot in

the 10 | ancet housing. Thus, a portion of the armand entire
bl ade noves t Whs@Pdel y 4n the direction oPCTHa/1p886t i on
of the armwhich resides within the | ancet housi ng bet ween

the pivot point avhichsd tofsionlspringpest iw@ispesed toadiive gt askhe sp nng
i nci sion, having a cont ol | ed gt%Fth of cut |s made through the surface of

t he ‘m‘”‘”gﬁcl arigtipn pEthe slotshapg andsige proyides ﬁ%&“cwc%‘f‘?& th of the

incision at the ki Bepidndfs dﬁe},_,"'b_ idermal ti substantially the sane or
| onger than the I'ength of th(la cut B CHB% lgfkllet he skin

surface. Al so, the pi Geterily, t@bgmlcetlaanehoc&smg)asn;msammppMmdaa bl ade | ength

away frpogma poin f the bl ade n.al . other, known safety
and nong saf ety |§ﬂ§‘g{1g&ﬁ of’gcrﬁb%%rﬁ%nﬂmb°“°mpm°fah°“smgﬁ1"5’é’f‘F"€é to | ance

the exterior (ephgemEth & clérpated kiddvé B dispaeh fire Rt bkikagiligh 20
i nner derm s skin layer with an incision which is substantially the sane

si ze or retaining a ragyiallyrdisposed arm ef thp sriing vhich) laylé?ndﬁﬁ@rfomél% ubsequent
incision in the gﬁggav@f +£~%&E As %hagctust fc{l]ﬁwts apre edetoimiBa & gasecf‘upon%l erest, in

this regard are t nown ere are no
bl ood carrying vpbysilakchdasierstied of the sringeymistieidiub, thebiade mmxdplﬁd&at the derms
Layer generally Gotph el aRd pariinas the spring snwinds. Gencrally, e patiern ¢ & 9!
is significantly more narrow at entry through the epidermis layer than the
resultant cut through deeper areas of the dermis layer due to rotation of the
blade about the side member.
A track, disposed as a part of the housing and into which the post is
15 inserted to form a guide, provides a precision pathway is defined for the blade
as the spring unwinds. In this manner, a constrained blade tip course may be
: jfar"e:dictably programmed to accomplish a desired sub-epidermal cut pattern.
“As'an example, by arcing the guiding track medially inwardly to compensate
for distal outward displacement of the post as the spring rotates, a substantially
20  constant cut depth may be accomplished.
Another embodiment comprises a torsion spring without an associated
hub. A spring post is retained in a cocked state by a catch formed in a leading
'segment of a guide track. To actuate a lancing cycle, the post is offset and
released by depressing a lancet trigger. Upon release, the post follows the
25 remainder of the guide track to steer and propagate a blade to make a
predetermined cut pattern as described above.
It may be noted that in Smith (as cited above), the blade motion
" consists of an outwardly driven and then inwardly retracted lancet blade
through a cycle which is initiated by franging a hub, securely affixed to a
30 _ ':cocked spring, from an integrally associated housing. The blade described in
Smith is constrained to follow a strictly linear in/out path. This motion
produces a cut which is generally at least as large through the epidermis layer



SUMWARY OF THE | NVENTI ON In brief summary, the
present invention conprises a novel apparatus and net hod

for single us l'ancets. The invention provides a resttigiffozs
and rel ativel &oﬁﬁﬁr@%gv entry through the épi derm s | ayer cou%f:gg ngth a
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PCTI US99110286 Further, in one embpdiment of thetpmesensinventian, anyalydris whicht he skin,
caontroll ed depth

whi | e produci ng nor e .extensi ve cut . of .
And breadt h i n tHE TS [UARg I soasiiine smains Afined o tbg husin 6 blobide &

5 more secure support for the spring, before it is released to unwind and drive

the blade outwardly and then inwardly.

It is noteworthy that the guiding process which steers the blade action
involves a guide track which directly interfaces with a post of a torsion spring
and further involves a side of an exit/reentry orifice of the lancet housing.

10 This type of interface with a biasing member is in marked contrast to Mintz,
wherein an actuator acts directly upon an arm to which is affixed a long
incision cutting blade and the spring slidably communicates with the arm.

Accordingly, it is an object of the present invention to provide a lancet
having a lancing pattern which comprises an incision which is narrower in the

15 epidermis layer of the skin than a resultant laceration in the dermis layer of the
skin.

It is a further object of the present invention to provide a one-time-use,
self-driven lancet having a narrow blade for facile insertion and narrow

. incision through an epidermal layer of skin, which is rotated laterally to make

20 a nonlinear laceration through the dermal skin layer following entry through
the epidermis layer to produce a broader cut in the dermis layer than the
incision made in the epidermis layer.

It is another object of the present invention to provide a spring and
housing combination by which a blade is driven through a predetermined

25 pattern of travel to lance an epidermal layer of skin more narrowly than
subsequent lancing of sub-epidermal skin layers.

- Itisan additional object of the present invention to provide a lancet
aétivator system which securely retains the blade inside a surrounding housing
before and after a lancing procedure and by which a spring is released to drive

30 1he blade through a predetermined skin lancing pattern having a relatively
small entry incision through epidermal skin layers and a much larger incision

pattern in sub-epidermal layers during the lancing procedure.



interiorly disposed | ayers are generally the source of blood acquired by

| ancing. 5 Cenerally, the present invention enploys an
extrenely narrow bl ade havi ng a shar pened ti%{/%ndn%éutti ng
edge di sposedWM®WEPW!It he direction of 6 movenmBht VP bl ade

in the interiorly disposed layers. In this manner, the . :
bl ade is directed thrThegharidiehes pbjdas mdfedtoras dftbepreshi invdntipewill kend t hen

rot at ed | aterally.about a.pivoi point disposed,

substantial ly at aﬂm’&ngfﬁ?rf‘glleé{%“fle‘i/ frscriptiop takeg with reference to accmpanyEg; iy g
consequence, thegui of penetration through the essentially

bl ood-free epiderms s effectively the width of the thin blade, while the
wi dt h of the cut in the blood-rich capillary bed of the

derm s Jayers nmay be Sev%#‘ng&?C&ggﬁ}gNOFTﬁﬁﬁAﬁﬁ&Sfour times) w der
g

than the blade. In this sufficient to
pernit bl ood acqui si tFigareatis 4 pespebtive of b kingle dank& ab@Bding tortheighedios. 15
epiderm s, while a brgader_incision is made in the | ogig@ﬁderm s to provide

a - ror s dritimPRISRSerbYsIof a bettam pashofithefip ot 8558 ihg
procedure. igure 1 Though ot her energy storing, blade
driving corrponenfgmnay be used wi thin the scope of the

i nvention di scl osed héigaed,is apdrspestivernf 8 pop pag of thesingfedancetcseen in Figure
for di tsff)l acing a,bl ade body, partially disposed within a |ancet housing,
and, 2 1. t her eby, displacing an associ ated bl ade and bl ade tip

angul arly out from anglgure 4 is an inverted perspective of the top part seen in Figure 3,
wherein an inside view is seen.
Figure 5 is a perspective of an actuator button of the single lancet seen
in Figure 1.
15 ' Figure 6 is an inverted perspective of the top part seen in Figure 3
showing an internal view of the top part and a cocked spring disposed therein.

Figure 7 is a magnified perspective of the spring seen in Figure 6.
Figure 8 is a perspective of the parts seen in Figure 6 with a blade
‘affixed to a post of the cocked spring.

20 Figure 9 is a magnified top elevation view of the blade seen in Figure

Figure 10 is a perspective of the parts seen in Figure 8 with the spring
released from a cocked condition and the post partially rotated as the spring
unwinds to deliver a sharpened point of the blade through a slot in the top part.

25 Figure 11 is a perspective of the parts seen in Figure 8 with the spring
further unwound than in Figure 10.
Figure 12 is a perspective of the parts seen in Figure 8 with the spring
further unwound than in Figure 11.
- Figure 13 is a perspective of the parts seen in Figure 8 with the spring
30 further unwound than in Figure 12 to begin retracting the sharpened point back
into the top part.



b%%k Into a {1 ancet housing. I n one enbodi nent, a
bllade body conprises a slot into which an axi ally di sposed

pbst of a wou g is inserted and then rel eased to rot g&®ns9enozss
ds the spri ngqﬂ%éﬁdé@. As the post rotat e, the blade and associ ated bl ade

fip 25 are di.splaced outward fromthe | ancet _housing through in-
exit portal. The g‘g“g 4 ‘SaPerﬁ?F?vél"fgﬁr?ﬁ?? %cé’ém:air'q%‘f’ﬁé“ﬂy\g’r’r%cer, di sposed to
be in oppositionshPpdnde pslinf MY kedcted into the oppart.  Of bl ade travel. The side
menber, resultingly, comunicates with and acts as a fulcrum

for the blade as it tFigwes’S ipasupgrier elavatianndithe holtemapart sxsnin Figee X r avel
of the post maintains . 1.0 I NSt L. r
sﬁowmg fHa sﬁzgnlg Z)Ff)' ?gm}ie gac? wggceﬁ[ c’%gf%blf gaveei ?tleapsilnﬁf g&g E{Pae

resulting in 30 cenen I'rection
opposi tg the dir estseQitndy thénaricetdbiadg to a predetermined lancin@batteh® rotary spring and
Its post. In various gther enbodinents, the bl ade body ma
conmprise a substant i aFigyreck6iis g pestionefiarhottam part gigiler 19 hRasigmatagsesth ough

in Figure 15, but having a differently shaped guide track to predetermine a
different guide pattern.
Figure 17 is a perspective of an assembly of a second embodiment of
10 the instant invention.
Figure 18 is a perspective of a bottom part of the assembly seen in
Figure 17.
Figure 19 is a perspective of the bottom part seen in Figure 18 with a
torsion spring and lancet blade disposed therein.
15 Figure 20 is a perspective of the combination seen in Figure 19 with an
_actuator assembled therewith.
Figure 21 is a perspective of the combination of parts seen in Figure 20
wherein the actuator is displaced to initiate a lancing cycle.
Figure 22 is a perspective of the combination of parts seen in Figure 21
20 wherein an arm of the torsion spring and the lance blade are displaced to drive
the lancet blade obliquely through a slot in the bottom part.
Figure 23 is a perspective of the combination of parts seen in Figure 22
wherein the arm and lancet blade are still further displaced.
Figure 24 is a perspective of the combination of parts seen in Figure 23
25 wherein the arm and lancet blade are yet further displaced.
Figure 25 is a perspective of the combination of parts seen in Figure 24
wherein the arm is further displéced and the lancet blade is fully retracted into

the bottom part.
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depth patterns in the sub-epidermal tissue.

Ceneral ly, each devi cé IDETAILED DESCRIPTIONICETHE INMENEION and a5
bottom part. In one enbodi ment, the bottom part of a housing conprises a
hub in which an el ongHtthi§ dgicoptien. ths termaprpamal is sred i wmdispte HisSEETBENt PE| easi bl y
retaining a radi gl r}%ﬁ | | i nded to form
t he gdk%%{i% e d%ﬁ%@I%%‘s‘%lg%l‘%g{thg%%g&?gﬁe?gﬁgélg pr edet er m ned
arc based upon t pmperly used. The term distahkyssequehtly; mefera¢d disfositionef ©f t he spring,
post and hub, the bl agl i s di %@ced 10.. .. tg,{out(ﬂh a _predet erm ned
patterm as the spPEY exige Whhizgenprally dispased,ayay dom the user. i s

significantly nDRefefmts B\MoMmAIRkS the eimbOditEnts NRsteAM IS Fipufes | DEaIhetdian t he
resultant cut through deeper areas of the derm s |ayer due to rotation of

t he like nysnesale arsysest todpignatedike parytroughout. A
track, disposed as a . WAl I.nt #}i ; post is 15
inserted to forma gu?%{en%ﬁ%w %@ﬁ%?géﬁgﬁgiﬁ&pagér vvag?gfhéﬂgtel I ned for the
bl ade disclosedasininy bemoicd dn Figwierl das first sindlbi lamersesembly tbnst r ai ned

bl ade {|p course .be )
id P urs exrnTngxment comprises a top part 20, a bottom part 30 and an actuator button

part 40. Although other kinds of actuators may be used within the scope of the
invention, button part 40 may be simply depressed to initiate a one-time
lancing cycle. Though optional, an arrow 50 is disposed in close relation to a
blade exit slot 60 to permit facile determination by a user of operational
15 orientation of assembly 10. To lance a site (not shown), a surface about the
site to be lanced is disposed in close communication with a distal surface 52 of
fancet assembly 10. A one-time lancing cycle is initiated by depressing button
“40.
Parts 20 and 40 and other internal lancet parts ( not seen in Figure 1)
20 - areremoved to provide an unimpeded view of the inside portion of bottom
part 30 in Figure 2. Bottom part 30 comprises a substantially planar face 62
which is placed in contact with a site to be lanced. Of course, the curvature of
face 62 may be varied to conform with natural interfaces relating to specially
selected lancing sites, if desired. An internally directed surface 64 is
25 substantially planar to provide a guide plane for a lancet blade (the forced
displacement of which is described in detail hereafter). An arcuate channel,
&iéposed in surface 64 and generally numbered 70, comprises guiding edges
72 and 74, the purpose of which is fully disclosed hereafter.
Bottom part 30 comprises a plurality of guideposts 76 which afford
30 precise positioning between parts 20 and 30 when the {ancet assembly 10 is
fabricated. Further, part 30 comprises an arcuate, elongated edge structure 78,

which is made to match and thereby provide a sterile seal with a



pred‘i ctably programmed to acconplish a desired sub-epidermal cut pattern.
As an exanple, by arcing the guiding track nedially inwardly to conpensate

forf di stal out |spl acenent of the post as the spring rotates
supstantial l'y 9@5&6%& constant cut dépth may be acconpl rSHE .9“31286

Arfot her enbodi nent ¢ rises a torsion spring wthout an associated
hdb. A spring pos@W&?@fﬁYF@?W“&’ew- ﬂ%meea%g/mbmammbp@rmd in a

| eadi ng scRmali e_g | ancing
cycle, the post i%sagfgfgg?tglgﬁﬁ%‘%m Hiaﬂx%ah%&ﬁéﬁ %nggré’%ﬁ%%;?%é’ﬁﬁses& ng a
| ancet trigger. Uptemal®lasssbly thaBowsipattGl(aisop pet AP are preferably mademai nder

of the guide track to steer. and pr gate a blade to nmake a
pr edet e?m’ ned cut %W@*F xggct@ggqlgﬁgcﬁgsgﬁ,éqckasmedwal grade polypropylene |t pmy

be noted that in o?'ﬁofy@arﬁ@ﬁat&iﬂ(ﬁ%v@agftﬁﬁr)mat&ﬁ% xi?i\fl%%ga)&hﬂﬂ thcf scope of

consi sts of an outwardly driven an en inwardly retracted | ancet bl ade

through a cycl e vih¢ iention; Material selecieg fdrsachgisnshoaldhetrpsisat to @ld/flab f i xed to a
e dscr s vo e W b e IR B5 P ™
strictly |inear ifrdngible seaitifiimphisedsoveDéxitafot 60 and is to be broken awdy Béfgees a cut
which is general la%se?n%l)! FOaiSs tuse Sin la?arn%i%g Eapoz:gdlflgrgerj atmqgera(xal%gg ;jg?ysstyxler?g/ ,?,;y
10 be preferred.
Top part 20 is seen with parts 30 and 40 removed in Figure 3. Without
button part 40, part 20 is seen to comprise an aperture 80 medially disposed in
a circular button well 82, Proximally disposed from aperture 80 is a button
lock slot 84, Part 20, which is proximally disposed relative to well 82,
15 comprises a substantially planar top surface 86, which proceeds distally to
. integralty connect to a sloped distal side surface 88. Laterally, side surface 88
is continuous with arcuate side surfaces 90 and 92, which are further joined by
a proximal surface 94. Side surfaces 90 and 92 comprise complementary
indentations 96 and 98, respectively, which provide gripping surfaces used for
20 facile digital contact during a lancing procedure.
An inverted view of part 20 is seen in Figure 4. Disposed in
asymmetrical alignment with well 82 (see Figure 3), is a hollow spring holding
cylinder 100. Disposed within cylinder 100, somewhat proximally from the
central axis of cylinder 100, is a spring retention hub 102. Hub 102 comprises
25 a spring arm retention slot 104 disposed across aperture 80. Slot 104 is
inferiorly bounded by bottom segments, generally numbered 105, which
extend radially outward on each side of aperture 80. A floor 106, from which
cylinder 100 subtends, extends distally to form a top segment 108 of exit slot
60.- A guide pin 110 protrudes upward from floor 106. The purpose and
30 function of guide pin 110 is clearly disclosed hereafter, Part 20 further
comprises an interior wall 112 having a complementary shape to edge

structure 78 (see Figure 2), such that an aseptic seal is provided when parts 20
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PCTI US99/ 10286 of the skin as the resulting deeper cut

bel ow the epidermis layer. This is in mar ked contrast to
the cut patte™D#609¢le | nstant inventionidi scl osed herein. PCT/US9/10286
Further, in one enbodi nent of the present invention, any hub in which  _ .
the spring is rehabh30 fregecuehsiffiaed) Pdrts POaidr9 nadyfbe jeifkedity rhdikodsandi ng t o
provide a 5

[ e secure u ort f the s efore it is
rel eased to unw HH‘%‘W%‘@W“?“WS““ on ﬁbﬂs p?}li‘ggﬁll‘gﬁ‘%/ and t hen

I nwar dl y. adhesives or thermal welding ! 1S noteworthy that the guiding process
whi ch steers the bl ade action i nvol ves a guide track which
directly interfaces vxpnhexabcpbmcm@fbtaton@m%is sequrin Figure 5. It is preferred and

furthercinvol ves a e of X|t/r rifi f the |lancet housing.
1o st OIS g Bthan AR LRSSt WicB ki e R 6 B o ke

contrast to M nt angxtary pressure reqmrcd to inihige Sldﬂmﬁ@p@@é&&&l (theﬂal'&@ fidim£Ct | y upon
an armto which is affixed cision cutting bl ade

and the spring sPpipmfae &%ﬂﬁh\‘ﬁ%l@s‘s o ¢lpngated SE&M” Which is abruptly
truncated at surface 132. Surface 132 is disposed at a level which is even with

bottom segments 105 (see Figure 4) at the bottom of spring retention slot 104
10 until assembly 10 is used in a lancing procedure. Of course, sufficient
clearance must be maintained within well 82 for button stem surface 132 to be
displaced from the level of bottom segment 105 to essentially clear slot 104 of
a spring arm residing therein. It should be noted that button 120 is preferably
made from an essentially incompressible, yet somewhat flexible synthetic
15 resinous material, such as polypropylene.
' It is critical that button part 40 be securely affixed to assembly 10. For
“%his purpose, a locking leg 134 is provided, Leg 134 comprises a latch 136,
“which is inserted through lock slot 84 (see Figures 3 and 4) to form a secure
‘catch. Leg 134 may be replaced by a bulbous section (not shown), molded
20 about stem 130 and a complementary ledge in aperture 80 (also not shown),
which permits stem 130 to be forced into aperture 80 relatively easily, but not
easily removed therefrom. Such latching and catching connections are known
in the plastics molding art.
Attention is now directed to Figure 6 wherein button part 40 stem 130
25 is inserted into aperture 80, and a torsion spring 140 is disposed in cylinder
100. As better seen in Figure 7, spring 140 comprises an elongated base
extension 142, a coil 144 and a cross-arm 146. Cross-arm 146 further
comprises an upwardly distending post 148. Spring 140 is preferably made
from 0.623 inch in diameter stainless steel or silicone lubricated piano wire.
30 Referring once more to Figure 6, spring 140 is seen disposed in

cylinder 100 in a wound state with cross-arm 146 located in a position ready



Ac%%rdingly,-it I's an object of the present invention to provide a | ancet
hayi ng a | ancing pattern which conprises an incision which is narrower in

t 15 iderm s |ayer of the skin than a resul tion
i@ the dennis ‘Vgﬁl?ogglf t he 11 skin. 'Retushilfesic’ It

i§ a further object of,the present invention to provjde a one-tjmne-use,
gel f-driven | ancfx “FF&VHOHQ‘“&SIFI%QAO\E"%I%%!@ SPB‘T“WI&@VF%eqrﬁIé'éY%‘Pgﬁ“am nar r ow

| ncl s] on throughy 2y 1198y oL%u@sl&&h%céS%ﬁ&@%l%tﬁ&@ﬁt ed laterally to

make 20 i near [aceration th e dermal skin |ayer
fol | owi ng entry throubdFigure 8, cross-arm 146 of sphisg ¥49) isldisprised dndyurebtyo produce a
cision nmade in

broader cut | nl ;g%}(ggmnﬁosi lbt?yl'eurrthterr,]a?ancg%lade 1?({1slhglg5%]i>gﬁfg¥ed B of the

the epiderm s

presents i nvent i op4g a Hserviofl 6f Foss PIBitgug wh elongated slot 152. housi ng
conbi nation by which a blade is driven through a predeterm ned 25

pattern of travel to Indigue Sransst Rladekdf is sagmeto compriseian arppately shapedwl y t han
s an addi t1 onal Do terft pARRE BB cplbbil 158 Blall seppens 196 copprisepn o
activator syst em;hafpenéﬁ ﬁ(ﬁn‘.tutti@layd & ﬂtamemal ddpe 140, aibﬂylpnmnniesas&mgrﬂbndl ng
Spring i s rel casetmpyedio st 198 1 sodiipaBrianEss Rt ISy edet er m ned
skin | gncing pat tghRubientds\GitiPa fofthia bréSd-atm 146 through post 148 as spring 140
unwinds, on one side. Body portion 154 comprises a guide hook 164 which is
releasibly affixed to guide pin 110 (see Figure 8) to direct the sharpened point
160 of blade segment 156 through exit slot 60 (also see Figure 8) at the
beginning of a lancing procedure. Sharpened point 160 should have a
15 sufficient degree of sharpness to facilitate entry into a site to be lanced. Also,
sharpened edge 162 should be sufficiently sharp to incise an extended Jength
of tissue as blade segment 156 is rotated in the direction of edge 162. ,
Lancet blade 150 is preferably made from medical grade stainless steel
‘having a thickness of .006 to .012 inches, although different blade thicknesses
20 may be used within the scope of the instant invention disclosed herein. Blade
150 may be made by a number of processes including machining and laser
cutting. However, to make a blade at reduced cost, it is preferable to make the
blade by coining. A coined blade has a sufficiently sharp point and cutting
_edge to provide a substantially painless high velocity incision, such as an
25 incision driven by spring 140.
Care must be taken to consider a number of variables concerning
, various blade designs. First, the cutting blade segment 156 should have as
small a width as possible, thereby precluding blades which are too small in
wxdth and might result in blade bending or knurling during a lancing
30 procedure. The selection of material which defines the blade thickness is also
- important. A material which is too thin may result in reduced blood flow due
to a restricted blood acquisition path and more rapid clotting than is desired.



small entry incision through epidermal skin |layers and a nuch | arger

I nci si on pattern in sub-epidermal |ayers during the |ancing
procedure. W 99/60961
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Figure 1 is a per Sperseprebacvationsf igpien sging 440 Biiaisrgropbetteepigiide Rifent i on.
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part 20 and an edge 166 of blade body portion 154 (see Figure 9). Rotation of
5 lancet blade 150 is restricted until post 148 is freed to travel. So disposed,
blade 150 is held immobile until arm 146 is ejected from retention slot 104
which, of course, is accomplished by pressing button 40 inwardly into part 20
and forcing stem surface 132 against arm 146.
An important feature of device 10 is seen at that portion of exit 60
10 “which is formed by part 20. At exit 60, part 20 comprises an abutment 170
which opposes direction of travel of post 148 and blade segment 156 as spring
140 unwinds. Abutment 170 is preferably relatively sharp and knifelike, being
formed by a pair of intersecting sides 172 and 174 which are disposed to be
free of conflict with an anterior edge 176 of blade segment 156 during a
15 lancing procedure. Further, sharpened point 160 of blade segment 156 is
“steered by action of arm 146 through post 148 in slot 152 and guide pin 110 in
":fs"g'uide hook 164, obliquely through slot 60. Consequent to the direction of
‘acts as a fulcrum about which blade segment 156 rotates until sharpened point
20 160 is withdrawn from slot 60 at the end of a lancing cycle.
It should be noted that, when a tissue site (not shown) to be lanced is
disposed against surface 52 (see Figure 1), it can reasonably be expected that a
portion of tissue surrounding the tissue site will conform to and at least
partially bulge into slot 60 providing ready access for an extending sharpened
25 point and associated blade segment 156. Lancet blade 150 is arcuately driven
by the travel of post 148, and sharpened point 160 is steered through slot 60 by
interactive guidance provided by guide pin 110 and steering hook 164. In this
manner, sharpened point 160 is driven past abutment 170 and a portion of
blade segment 156 is discharged obliquely (relative to the tissue site and
30 surface 52) to commence a lancing cycle as seen in Figure 10.
An ever broadening subsurface incision is made by blade segment 156,

as éharpened edge 162 is displaced through tissue at the lance site as noted in



Fi ire 1. ’ Figure 3 is a perspective of a top part
of jthe single lancet seen in Figure 10 1.

F|gure 4 1is a'%vdébYc‘ﬁMled per spective of the top part seen |npa~,g§9'9goﬁ6
\MZereln an inside viewis seen. Figure 5is a
P#

rspective of act uat It I ngl e | ancef, seen
i FPgure 1. 156‘191gmes‘['f‘ 13and 5. Plsn°ﬂ°&§¥§*%‘ﬂ?§‘rﬁﬂ°’i‘ BIEELPEY e pect i ve of
the top part seeheiditedtiofldf Engdlar travel of blade body porS6HOVI4NThBRotailéredboad Vi ew of
the top part and a cocked spring di sposed therein.
Figure 7 is a maghwmensd7Qpiodynss an cridegnalingisiepwhislyissustantipllythewidsh 6.
Figure 8 is a pe 5 | ade
af]gi xed 10 a pg&ﬁﬂ# en?&%%ﬁ%x@ﬁﬁﬁﬁn%&ﬁoﬂﬂmﬁ &Hﬂeth?b)@a&tﬂofﬁ?gure 9is a
magni fisd top el muddadlong wllmfﬁﬁvdrit@fﬁlaﬂéﬁediﬁﬁﬂlﬁﬂllsﬁn@hfb@oaderthanthe 8.

Figure 10 is a pg ect i rts.seen in Figure 8 wwth the spring
rel eased froma ‘i“g ﬁ’af ?%?Foﬁﬁge]?lmfsﬁ%iéimﬂé’r“ﬁgl&l" sellavagdthas t he

spring ible teHRE Sratuda Bt e ' the bl ade
t hrough a sl ot I?’ls toﬁ% ?op artra aﬂﬁ‘épdéﬁﬁd@lqﬁ%ér@ %q,eﬁl%l%agﬂll is a
perspective of thasessamyts térior Ed@dﬂéscﬁnmhahhtchﬁ tspusp]mg: tissue

sufficiently for adequate blood flow.

10 Figures 12 and 13 illustrate that slot 152 is elongated to permit blade.
segment 156 to remain distally extended as post 148 begins to be proximally
displaced. Other slot configurations may be used within the scope of the
invention to produce a variety of predetermined lancing patterns.

Finally, post 148 is displaced to be in contact with a proximal portion

15 of slot 152, and lancet blade 150 is fully retracted, as seen in Figure 14, for
safe disposal. It may be desired to constrain blade 150 to a different lancing
pattern than that disclosed in Figures 10-14. As mentioned above, channel 70,
as seen in Figures 2 and 15, is formed to guide post 148 through a natural arc

| which corresponds to angulation of arm 146 as torsion spring 140 unwinds.

20 Edges 72 and 74 form a track which limits extension of blade segment 156 and
thereby controls with precision the pattern of each lancing incision.

Other patterns than those which follow a path of natural disptacement
of arm 146 may also be implemented within the scope of the instant invention,
as is exemplified by a guide track (also numbered 70 per the general

25 connotation indicated earlier) seen in Figure 16. Guide track 70 in Figure 16
comprises arcuate sides 180 and 182. Medially sides 180 and 182 are
proximally displaced relative to sides 72 and 74 seen in Figure 15. Such
_dlsplacement causes post 148 to follow an abnormal pattern, which might
cause binding unless a portion of torsion spring 140 is displaced proximally as

30 well, Such a displacement is possible since coil 144 may be readily deformed

to accommodate the displacement as post 148 travels along track 70.



further unwound than in Figure 10. Figure 12 is a
perspective of the parts seen in Figure 8 with the spring . .
further unwound than in Figure 11. _ Figure 13 is a
perspective ofW@sSORErts seen in Figure §gwith the spring 36CT/US9/10286
further unwound than in Figure 12 to begin retracting the sharpened point

back ARt@nl BAbsBReRE the instant invention is illustrated\f3 }%86:@9 961
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Figure 14 is a pélgpednicssembly 21Aef phasecond ebodimenkisgeendn Figure 1. t he
shanpened poi Tt by S Bk A Ao R st g -
showi ng the shap24®mfGenegilly dever L2ICis fortied b R06thslRh 8 tiphtavakic oal @h&Pr i Ng post
and S affixed to bottom part 230, and provides a generally planar exterior surface
242 for one side of assembly 210. An elongated wing 244 rises transversely
from surface 242 to provide a first handle for facilely gripping assembly 210.
A complementary second handle is disposed on a side of bottom part 230 that
is opposite surface 242 (not shown). By placing an index finger against one
10 handle and a forefinger against the other handle, for example, assembly 210
may be disposed against a site to be lanced and actuator 240 depressed with a
thumb of the same hand, thereby permitting facile one-handed operation.
A perspective inside view of bottom part 230 is seen in Figure 18.
Part 230 comprises a pair of elongated upright sides 250 and 252, which ate
15 ' interconnected by a front face 254 to form a tray-like container 255 having an
open, proximally disposed entry site 256 for an actuator button (described
‘ﬁnﬁeféafter) and a planar floor 258. Distally disposed within container 255 are a .
“spring arm anchor 260 and a spring lock and guide assembly 270. Anchor 260
comprises a raised outer ring 271 and a centrally disposed aperture 272,
20 wherein a post of a locking arm of a spring is rotatably disposed. Details
related to the spring are addressed in detail hereafter.
Guide assembly 270 comprises an arcuate, closed wall structure 274
forming a track 276, wherein a post of another arm of the spring is guided.
The purpose and result of guiding the post of the other spring arm is disclosed
25 in detail hereafter. Structure 274 comprises a substantially planar superior
surface 278, which is interrupted by a proximally disposed channel 280.
Channel 280 is proximal to a portion 282 of track 276, which is displaced
proximally from a larger more transversely disposed segment 284. Proximally
“ disposed within portion 282 is a medially inclined indentation 286 in wall
30 ’s't’mcture 274, which acts as a catch for the post of the other arm of the spring.
Structure 288 rises substantially above surface 278 and is laterally disposed to
track 276. '
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Refefficd innewe matd pdiguddl 9, helesh 4 laticetlides 10khad a |
torsion spring 320 are disposed in bottom part 230. Torsion spring 320
comprises a first arm 322, a second arm 324 and a spring coil 326. Lancet
blade 310 comprises a blade body portion 328 and a blade segment 330,
wherein blade segment 330 is similar in form and function to blade segment
156. Similar to blade segment 156, blade segment 330 comprises a sharpened
point 332, a sharpened edge 334 and an anterior edge 336, Rather than a slot,
as found in blade body portion 154, blade body portion 328 comprises a

substantially round orifice 340.

n the

gure 21 20

e blade are displaced to

n the

The second arm 324 of spring 320 comprises a substantially transverse

bend at a free end 342, which is disposed in aperture 272 to securely anchor
arm 324 thereat. A post 344, formed by a transverse bend in first arm 322 of
spring 320, is disposed through orifice 340 and securely, but releasibly
anchored by disposition in indentation 286 in wall structure 274 (Figure 18).

Further, blade body portion 328 comprises a substantially straight edge
346 (as seen in Figure 22), which affords a flat surface against which a
substantially planar surface 348 of structure 288 acts to retard rotation of
lancet blade 310, As will be evident hereafter, surface 348 not only retards
rotation while arm post 344 is anchored in indentation 286, but also actsas a
guide urging sharpened point 332 into and through opening 300 as post 344 is
displaced into segment 284 of track 276.

Reference is now made to Figure 20, wherein actuator 240 is seen to
comprise a depressible button 350, a hollow section 352 ( in which spring coil
326 partially resides while the spring is cocked) and an elongated leg 354
which extends from hollow section 352 to close juxtaposition with post 344 of



Figure 23 is a perspective of the conbination of parts seen in Figure 22
wherein the armand | ancet blade are still further displaced.

Figure 24 is a perspective of the conbination of parts seen_i ' 23 25
wherei n the arWPaNeMPflancet bl ade are yetid urther displ aced. pckbsidEsE
Figure 25 is a perspective of the combination of parts seen in Figure 24
wherei n the armarm 320r thBS@ss:ptcbméad stabitizedraad padaity dhhadb280sdeul | y

gg} ggggid nto Figure 18 and 21). Spnng coxlt%%t ch] tlgrefore torsion spring 320 are Vo
PCT/ US99/ 10286  restrained from undue twisting while dispbded fN Holibw9bcHeB S| ON OF THE
| NVENTI ON In this descrlptlonthetermproxuml S

used to indicate the Reptpssing ayator 240 distally forces post é%%é‘éamho’@ﬁher appar at us
nor mal | el closer 1o sm%nl’itsﬁa‘x&en%%n 2%] ﬁ)vgrdva'nﬁ?nto ?egment 284 of track 276, as seen

in Figure 21. Sharpened point 332 is forced into juxtaposition relative to
opening 300. As post 344 is displaced into segment 284, arm 322 reactively
follows track 276 toward arm 324.
As seen in Figure 22, blade segment 330 exits through opening 300 at
10 an oblique angle relative to front face 254, The direction of travel of lancet
blade 310 and post 344 disposes anterior edge 336 of blade segment 330 into
sliding contact with frame member 296, such that lancet blade 310 is angularly
displaced relative to front face 254 and opening 300 along a line from orifice
340 to frame member 296. This displacement defines an arc of travel of the
15 - sharpened point which is substantially longer than the width of blade segment
330 at its greatest extension from surface 254. Also, should a skin surface of a
.patient be disposed to protrude or bulge into opening 300, the length of an
epidermal layer cut is substantially less than the length of the associated cut
through the dermal layer as determined by travel of sharpened point 332. In
20 - this manner, there is less trauma at the skin surface than the concurrent length
of cut in the subsurface (capillary rich) tissue in sub-epidermal layers.
Reference is now made to Figures 23 and 24 wherein lancet blade 310
rotates to drive a sharpened point acutely toward wall 290 for broadening the
path of deep incision. The depth of the cut is determined by the angulation of
25 segment 284 of track 276. An incision of nearly constant depth may be
achieved by changing the substantially concave shape of track 276 to a planar
or convex shape. Post 344 and arm 322 are free to follow such a track 276
shape as coil 326 floats freely. Coil 326 of spring 320 is permitted to be
displaced by the action of arms 322 and 324 as spring 320 unwinds. In this
30 mianner, the travel of lancet blade 310 is entirely determined by the disposition
of post 344 in track 276 and the action of anterior edge 336 against frame
member 296.



properly used. The termdistal, consequently, refers to disposition of a 5
segnent of a device which is generally disposed away fromthe user.

Reference is to the enmbodinments illustrated in Fi gy-@fsdoridsse
wher ei n @93"9%9& i ke nuneral s arellused to designate I'ike parts

t hr oughout . . Reference is nmade to Figure 1-16 wherein
a first embodi ment i s Asseenin Figure 25, lancefibindp 8 bQig cormpletelnrewasteddntad in Fi gure

1, a first single; lﬂfa?nek %@{1&%§%'xé’a¢ﬂe@t Oend of tr%clljct2t78.n?mg&>ﬂ$9§e, conpri ses

a top part 20, a Porton par an actuator part
40. Al though ot hedprikg 82iFshohildaethinatbiassvhen podr 844isecheniti kndofittaek 0 pht of t he

i nvention, button_ part 40 y be sinply depressed to initia a one-tine
| anci ng cycl e. Th@ﬁgﬁ%d?‘}"gﬁ?ﬁ‘g 348 lséPﬁﬂﬁM\P@E?qeé a‘&f@ﬁ‘&@é@“é"rﬁaﬁqef%e rel ation
to a 5 d | ade exit slot 60 to permt facile determ nation by a

user of "operati onalfpoi ’ orientation of assenbly 10. To lance a
site (not shown), a sRafta220,2Bdand 24Genay be made from the samegiatesials@s thes¢ anced i s

di sposed in close, cO ni cati.on W a.distal surface b2 of .

| ancet assenbly 1’6.8"’%2%?{83"?}’%?‘1’%%%93@@ @’ Tegpef:'rwc?)f'a}gjgﬁn%&m%}%‘ﬁgessi ng
but t on of these parts is Rreferreﬁ’.aHb&ex%Q, 0024 it saifleso kb lor ettt (@8l | ancet
parts ( not seen in Figure 1) 20 are renoved to provide an

uni npeded vi ew of Withgilifons) plangywire is grefered o toxsion spring 320.

10 ’ The invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof. The present
embodiments are therefore to be considered in all respects as illustrative and
not restrictive, the scope of the invention being indicated by the appended
claims rather than by the foregoing description, and all changes which come

15 within the meaning and range of equivalency of the claims are therefore
intended to be embraced therein.

What is claimed and desired to be secured by Letters Patent is:



part 30 in Figure 2. Bottom part 30 conprises a substantially planar face

62 which is placed in contact with a site to be |anced. O
course, the curvature of face 62 nmay be varied to conform
with natural "WP&¥%3¥es relating to speciagly PCTUSY L8 ¢

| ancing sites, if desired. An internally directed surface 64 is 25
substantially planar to provide a gui ¥HEpCBABMBor a | ancet bl ade (the
forced di spl acenent of which is described in detail
hereafter). An arcuate channel, di sposed in surface 64 and
general |y nunbered 70, l'COWDAbﬁ@@n%&é’hﬂﬂa&&k@&ﬁmcetapparatuscomprising:72 and 74,
the purpose of which is fully disclosed hereafter. .

Bottom part 30 conprises a %foufiag samprisinggulioleys spacs for fullyisortainiigfoor d 30
preci se positioni 20_and 30.when t l.ancet . as ly 10 is
fabri catgd. Furt hgh?' ?Qg’k\ggﬁgwg%&ngdﬁnsoggh %%m%t;o&.xglgg,sgg%%ggtwi\gi‘g}ga ®structure
78, portieh bf the lancerblide inembaticéxiétded dndeetehiedpr ovi de a sterile
seal with a

the lancet blade member which comprises a proximally
disposed planar portion having an aperture for communicating with an energy-
storing memory element and a distally disposed elongated thin blade section
10 " having a sharpened tip and at least one sharpened edge;
the energy storing memory element comprising a latching
member by which the element is retained in an energy storing state and a part
which is displaced as stored energy is released, said part being disposed to
communicate with the aperture;
15 a lancet actuation mechanism comprising a releasible catch
which is disposed within the housing to releasibly restrain the latching
““ member and an element is displaced to release the latching member to free the
- energy storing member to initiate a lancing procedure; and
in combination, said frame comprising a side abutment, said
20 energy storing memory element comprising an energy release vector and said
blade section comprising a blade edge such that, when the energy storing
memory element is freed and displaces the proximal portion in a given
direction, the blade edge communicates with the side abutment to displace the
blade section disposed within the frame in an arcuate direction opposite to the
25 given direction such that a resulting lancing incision has a characteristic

pattern having a smaller cut at the surface of the incision than in the subsurface

thereof.
2. A lancet apparatus according to Claim 1, wherein the energy
30 storing memory element comprises a spring.

Ll



WO 99/ 60961 - 9

PCT/ US99/ 10286 conpl enentary edge structure in part 20.
Hence, assenblyqlfedsby be fornmed as a sel f -gqRisadfRes part
whi ch mai ntains an aseptic envi ronment f ol parts i nt er nal

to assenbly 10. Botto par and top p a referabl,y nmade

from nedi cal injectio Bl?cg wparas 5?0%&3%;%9& eip they S&Hég

pol ypr opyl ene &ompnsesatorsmn@pm@ol ycar bonate. However, other materials may
be used within the scope of t he |nvent|on Mat eri al

sel ected for such use should be resistant to cold flow

structure nodification and v S Furt her,
> 2! ranAsigxﬁ:U aggprﬁtug géc‘gxtdm&gtl) gl '3 whe qﬁ@axﬁ kﬁm%xb and is to
be brokén away bsbnngcompnses a post which comxaﬂiﬁem’éalvgithlﬁb ap‘értth.Ed in a lancing
procedure, a mneral filled polystyrene may 10 be preferred.
Top part 20 is seen with parts 30 and 40 renoved in Figure 3. Wthout

button part 40, part 30 isA38Re J1 TS [t Hol Y
di sposed in a cﬁpgur?ﬁ gu@?%%cg?ﬁl ‘gﬁ&ﬁr ga;arﬁrra 37’ di sposed
from aperture 80 cpgxpgsﬁg@tmbwluch comprises a groove whicltis tised catch84. Part 20, which

Is proximally disposed relative to well 82, 15 conprises a
substantially planar top surface 86, which proceeds distally to

integrably connect toéa sl Apgémetdippiraths soc6ing4s CRGR 1 SPherdidtAd Rkdhibg Si de

surface 88
member and displaced part are the same part.

7. A lancet apparatus according to Claim I, wherein said lancet
actuation mechanism comprises a button disposed to be displaced transversely

15 relative to the plane of the blade member.

8. A lancet apparatus according to Claim 1, wherein said lancet

actuation mechanism comprises a slider which is displaced parallel to the

plane of the blade member.
20
9.  Alancet actuating apparatus according to Claim 1, wherein said
housing comprises a guide track which communicates with said displaced part
to restrictively control breadth and depth of the pattern.
25 _ -10. A method of lancing comprising the steps of:
providing a lancet actuating apparatus comprising:
a housing having a side which is disposed against a site
to be lanced during a lancing procedure, said side comprising a
‘blade exit and reentry slot;
30 a lancet blade component safely disposed within said

housing prior to use in the lancing operation, said component

comprising a proximally disposed portion which remains in the

——————————

W



is continuous with arcuate side surfaces 90 and 92, which are further

j oi ned by a proximal surface 94. Side surfaces 90 and 92
conpri se conpl ementary i ndentati ons 96 and 98

respecti vel y, wdwsdosapr ovi de gri ppi ng surfages used for 20 PCHAUSIYI08E ;i) o
digital contact during a |ancing procedure. An .

inverted view of part 20 i alosﬁeg\dmrfngﬁh@wi@ngprodadﬁrpmmme having a

asymmetrical alignment with well 82 (see Figure 3 hol | ow spri ng
hol di ng | cy | Sha@ened i*@@mg gl ?ﬁb%&“%% ﬁ‘i*% %%af‘rﬁf@n f
somewhat proximally from theyey exnsthehousmgto peﬁ&ﬁiiﬁha@éﬂm@c&fm%&' nder 100,

IS a spring retention hub 1 ub 102 conprises 25 a spring arm
retention slot 104 di sposedem@sﬁxeapmgfpesa&(ﬁlsp&@l 104 is
inferiorly bounded by bottom segnents ener al :;gelg%gxtﬁ h?q) wge Whl ch

extend radially outward on each 28FHEELTOUREPTYR oot from
whi ch cyli ruéafatea%nﬁmceﬁgimm easa proslimatly dispbsey ptbmoﬁ orma top
segnent 108 of exit slot U|de In 110 protrudes

upward from floor 106. The tp@f&&d%%blmgghapfede ermined {gReINg BRCHt gui de pin
110 i S clearl y di spl osed heﬁ?\gﬁﬁg\ﬁdﬁﬁﬁﬁn@dl{'gﬁ% l’thve:bla e exit and reentry

conprises an interior wall ape to edge
structure 78 (see Figure 2)slotsandh t hat an aseptic seal 'is provi ded when
parts 2 (i)O a lancet actuating mechanism comprising a release
trigger which activates the energy storing memory element;
placing the apparatus against a site to be lanced;
triggering release of the energy storing memory element which
subsequently communicates with the proximally disposed portion to
15 : accomplish the following steps:
forcibly steering the proximally disposed portion to guide the
blade obliquely outward through the slot;
rotating the biade laterally about an edge of the slot under
influence of the memory element and, thereby, displacing the proximally
20 disposed portion in a first direction relative to said slot while at the same time
displacing the blade in a direction opposite the first direction; and

returning the blade into the housing.

11. A method according to Claim 10, wherein said housing
25 comprises a guide track and said energy storing memory element comprises a

track follower and which act in combination during the rotating step.

12. A method according to Claim 10, wherein said forcibly steering
and rotating steps comprise partiaily unwinding a torsion spring.
30 R
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PCT1US99110286 and 30 are securely affixed. Parts 20 and
30 nmay be joined by methods and materials wel | in
pl astic adhesiwm%(%/"??* such as by ul trasoudtl wel di ng, PrSHHfas
adhesives or thermal wel ding. One enbodi nent of

button part 40 is seenld.n FApparatussor dxtending prlercet fragnl andretracting the lancet t hat
button part 40 haye,a hutt o, Whi.ch provides .a |arge area to reduce

digitary pressure U e Po | nle CPRY P ocedure. Ext ending from

a bot t om f atiehdudiAg @bmpriKirgQd frakwdabot andpelig@aiugsl st em 130,
which is abruptly truncated at surface 132. Surface 132 is

di sposed at a | evhichhedangesissyiepdediangretracted; bottom segments 105
(see Figyre 4) at the bottqg g r i 0f A

unti | asgenbl y 10 i s used iﬁ&%Tigiéﬂrélnﬁ%ég@%a?%’a@iné%eaﬁcgégdesﬁ?dﬁ ci ent

cl earance nust beshapentdpoimtg Wi thin well 82 for button stem surface 132 to

be di spl aced fromthe | evel of bottom segnent 105 to
essential ly clear slot 104 3enesy storing memory element which, when actuated,

communicates with the lancet to urge the blade through a predetermined
lancing pattern outwardly and then inwardly through the opening;
10 , an mechanism comprising a trigger used to actuate the energy
storing memory element; and
a segment of said frame which acts as a fulcrum against said
blade to constrain entry of the blade into the entry site to a breadth of cut
which is substantially the same as the maximum width of the portion of blade

15 inserted into the site.

I
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(54) Tide: LANCET APPARATUS AND METHODS

(87) Abstract

A one-time-use, self-powered, re-
stricted entry lancet apparatus (10, 210)
which provides a smaller incision in a sur-
face or epidermal layers of a lancing site
then in subsurface or dermal layers. Two
embodiments (10, 210) of the invention
are disclosed, Generally, cach embodiment
comprises a housing (20, 30, 220, 230),
a blade component (150, 310), a rotary
spring (140, 320) and ar actuator (40, 240).
‘The blade (150, 310) generally comprises
a proximal portion (156, 330) and 2 distal
section (154, 328). The proximal portion
(156, 330) is disposed within the housing
(20, 30, 220, 230) and is displaced laterally
in a first direction during a lancing proce-
dure, During the lancing procedure, the dis-
tal section (154, 328) is extended from the
housing (20, 30, 220, 230) through an open
exit slot (60, 300) and is rotated about an
abutment member (170, 294, 296) of the
exit glot (60, 300) to be laterally displaced
in a direction opposite the first direction.
"This rotation about the abutment (170, 294,
296) results in an incision pattern which has
a smaller cut in the epidermis than in the
dermis. Thus, surface trauma is reduced,
while 2 broad cut is made in capillary rich
regions of the dermal layers.




cylinder 1 00 in a wound state with cross-arm 146 | ocated in a position

r eady WO 99/ 60961 11
PCTI US99/ 10286 for insertion into slot 104. Post 148 is
superiorly dir ®Q¥poP&| ative to floor 106. LBETHS94828434 i s

di sposed through slot 84 to catch Iatchg t her eat .
In Figure 8, cross-armm 146 of spring 1 'S di sposed and thereby
cocked in slot 104. Further, alancet blade 150 is hingeably affixed to

spring 5 140 via insertion of post 148 through an el ongated
sl ot 152. In Figure 9, lancet blade 150 is seen to
conprise an arcuately shaped S@odyg?ortiep 154 and a bl ade
segnent 156. Bl ade segnment 156 conprises a © sharpened point
160 and a sharpeged edge 162. Bodfgportion 164 isfintegfally

4

20

FIGURE 1




connected to bl ade segnent 156. In addition to slot 152, |ancet blade 150
10 comuni cates with a rotating cross-arm 146 t hrough post 148

as spring 140 unwi nds, on one side. Body por

conprises a gufﬂ89%§3ﬂ'164 which is releasibﬁ§9g¥%?égﬁ to
gui de pin 110 (see Figure 8) to direct ti®/2barpened point

160 of bl ade segnenﬁElSG t hrough exit slot 60 (also see Figure 8) at the
begi nning of a | anciRg procedure. Shargened point 160 should have a 15
sufficient degree of sSKarpness to facilNtate entry into a site to be

| anced. Al so, d edge 162 should be sufficiently
sharp to incise an e of tissue as bl ade
segnent 156 is rotat§ of edge 162.

Lancet bl ade X80 is pgreign ; " nedi cal grade stainless steel
having a thic , although different blade

t hi cknesses 20 M\t hi n the scope of the instant

i nvention discl g% \ 150 may be nade by a
nunber of procesge gYal\d | aser ting.
However, to nmake @a it is preferable to make tTe

bl ade by coining. A\coi ned blade has 4 i Ci |y sharp point ard qutting
gh velocity incision, ﬁ as an

edge to provide a s ‘stantﬁthXWpainla
re
, oncer ni ng

25 i nci si o\ driven™Dy spring
<
N~

FIGU

der a nunmber of
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64
70



various bl ade designs. First, the cutting bl ade segnent 156 shoul d have as
small a width as possible, thereby precluding blades which are too small in
wi dth and m ght result in blade bending or knurling during a | anci ng 30
procedure. The welsgemsion of naterial which defines the bl ade PCAUSRIAREE | 5
al so irrportan‘td_. A materi aB/@®Bch is too thin may result in
reduced bl ood fl ow due P> to a restricted bl ood acquisition
path and nore rapid clohsing han i s desired. WO 99/ 60961
12 0 CT/ US99110286 As is
evident in Figure 8, |antgt blgde_150 is secured in place prior to

rel ease and activation of ' w0 140 by interaction between guide
pin 30 dl, and
interior wall 112 of topd” 20 and an edge 166 of bl ade
body portion 154 (see ’

N

FIGURE 3
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5 "l ancet blade 150 is restricted until post 148 is freed to

travel . So di sposed, . bl ade 150 is held immobile until arm
146 is ejected tention slot 104 whi ch e, Is
acconpl i shed byhgggﬁéﬁng button 40 inwardly into part 20 PCBLS&%H&%

and forcing stemsurface 132 agai nst44d@¥#146. An

i npor t ant featué& of device 10 is seen at that portion of exit 60 10
which is forned part 20. At exit 60, part 20 conprises an abutnment 170
post 148 and bl ade segnment 156 as

of
" y

spring - Qut ment 170 is preferably relatively

sharp and knjfelike ) formed by a pair of intersecting
sides 172 an , et ap€ X be free of conflijct
with an antefio ' , Rt 156 during a 15 | anci ng

procedure.
steered by a
in

W bl ade segnent 156 is
st\148 in slot 152 and guide pin 110

the direction : i pQst 148, anterior edge 176 is
forced agai nst \ ofiClS as a ful about
whi ch bl ade seg & i Qened ¢0i nt 20 160 is
W t hdrawn fsom ¥ C i ng cycl e.

It should B¢ notd R Fi\sh f not shown) to beILLied IS

di sposed agaig : can reasonably qa:?xpected
that a gg \



portion of tissue surrounding the tissue site will conformto and at | east
partially bulge into slot 60 providing ready access for an extending

shar pened 25 poi nt and associ ated bl ade segnent 156. Lancet bl ade
150 i s arcuat el%YOa¥§%9&n by the travel of pos®CIASYIAHE

shar pened point 160 is steered through_slot 60 by

i nteractive gui dance provided by gui desl)% 110 and steering hook 164. In

this manner, sharpened point 160 is driven past abutnent
170 and a portion of bl ade segnent 156 is di scharged
obliquely (relative to the tissue site and 30 surface 52) to
commence a | ancing cycle as seen_in Figure 10. An
ever broadeni ng subsurface inci%abn is made by bl ade segnent 156,

as sharpened edge 162 is displaged through tissue at the |lance site as
noted in N W 99y60961 < 13
PCT/ US99110286 o ™

o
<

FIGURE 5
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Figures 11, 12 and 13. It is notewrthy that the direction of |ancing

opposes the direction of angular travel of blade body
portion 154. This rotation about abut ment 170 Pr&%H&§ an
epi der mal i nci sV@sp/aPfilch i s substantially the width PCIU

bl ade segnent 156 at a maxi muminsertion point, while the breadth of cut -5
made along a line of traverse of sharggpsg point 160 is much broader than

t he bl ade wi dth. For this reason, the blade segnent should

have as snmall a width as possible to reduce trauma to

epi dermal skin layers. However, it may be necessary to nake
anterior edge 176 sonewhat thicker to displace tissue

sufficiently for adequate blood flow 10 Figures 12 and
13 illustrate that slot 152 is elongated to permt bl ade.

segnment 156 to remain distally extended as post 148 begins to be proximally
di spl aced. OQther slot configurations nay be used within the scope of the
invention to produce a variety of predeterm ned |ancing patterns.

Finally, post 148 is displaced to be in contact with a proximl portion 15
of slot 152, and | ancet blade 150 is fully retracted, as seen in Figure 14,

for safe disposal. It may be desB(kd to cogmppgni n bl ade 150
to a different |ancing pattern/t han t hat /Adi scl'osed in
Fi gures 10-14. As nention ab = nnel 4 as seen in
Figures 2 and 15, is formgd hyoug natural arc
e <%
///:/ s
N~ —100
.
80 O L1110
= L~ 146
4 o 140
104 ./_// - f 148
/// o e \\ 144 .
AN i
OO\
Y 134 132
9 ay
g \‘ /' 84 5 20
. 136 [
// /// . Re
”~ ,/ /‘ \
P
: . ’

FIGURE 6



whi ch corresponds to angul ation of arm 146 as torsion spring 140 unw nds.

20 Edges 72 and 74 forma track which limts extension of bl ade
segnent 156 and thereby controls with precision the pattern
of each | anci nvo #860%610n. O her pat t ePEEUSYEPRE6 hose
which follow a path of natural displacenent of arm 146 may

al so be inplenented within the scopezﬁégghe i nstant invention,
as is exenplified by a guide track ( nunbered 70 per the general 25
connotation indicated earlier) seen in Figure 16. Guide track 70 in Figure

16 conprises arcuate sides 180 and 182. Medially sides 180
and 182 are proximally displaced relative to sides 72 and 74
seen in Figure 15. Such di spl acenent causes post 148 to
foll ow an abnormal pattern, which m ght cause bi ndi ng unl ess
a portion of torsion spring 140 is displaced proximally as 30

well. Such a displacenent is possible since coil 144 may be readily

def or med to accommodat e the di spl acenment as post 148 travels

al ong track 70.

142

FIGURE 7
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PCT/ US99/ 10286 A second enbodi nent of the instant
invention is ilﬁ@ﬁ%&ﬂéFd in Figures 17-25. An assenbly 210
of the second enbodiment is seen in Figure 17. PCT/USSY/eMRA y

210 conprises a top cover 220, a bottom part 230 and an actuator
240. Generally cover 220 is forned to f28Bplish a tight aseptic seal when

5 affi xed to bottom part 230, and provides a generally planar
exterior surface 242 for one side of assenmbly 210. An
el ongated wi ng 244 rises transversely fromsurface 242 to

provide a first handle for facilely gripping assenbly 210.
A conpl enentary second handl e is disposed on a side of bottom part 230 that
is opposite surface 242 (not shown), By placing an index finger against one

10 handl e and a forefinger against the other handle, for
exanpl e, assenbly 210 may be di sposed against a site to be
| anced and actuator 240 depressed with a t hunb of the sane

hand, thereby permtting facile one-handed operation.

A perspective inside view of bottompart 230 is seen in Figure 18.

Part 230 conprises a pair of eIonaated upright sides 250 and 252, which are
15 i nterconnected by a fidddi face 260 td@0rma tray-like

cont ai ner 255 havi ng an 170
112~ | 156

162
112

152
148




open, proximally disposed entry site 256 for an actuator button (described
hereafter) and a planar floor 258. Distally disposed within container 255

are a spring arm anchor 260 and a spring | ock and guide
assenbly 270. ANOBYEIAGO conprises a raised earasywviozsg 271
and a centrally disposed aperture 272, 20 wherein a post of a

| ocking armof a spring is rotatably dgﬁ@féed Details

related to the spring are addressed in hereafter.

Qui de assenbly 270 conprises an arcuate, closed wall structure 274

formng a traack 276, wherein a pgst of another armof the spring is guided.
The purposeﬂ%ujresult of guidimg the post of the other spring armis

di scl osed 25 in detailY hereafter. Structure 274 conprises a
substantially planar superior surface 278, which is
interrupted by a\proxinally di spoged channel 280. Channel
280 i s proximl~to a portion 282 ¢f track 276, mhicﬁgis di spl aced
proximally froma | arger mare transversely di sposed¥segnent 284. Proxinally

di sposed within pryion 282 1'5~3 nedially i nclined/i ndentation 286 in wall
30 structjure 277 A4| acts as a catchf/for the post of the other
arm of the spring. Strugture/f28% rises substantially above
surface 278 Qnd is Iaterall sed to ‘ “track 2
‘-
N\ "\\ LL'
S .,
Y m
O
S
Ge st ©
1“52 _ ~
o -«
(9]
-

162
160



WO 99160961 - 15

PCTI US99/ 102S6 Front face 254 conprises a pair of
aligned walls 290 and 292. In conbi nation, walls 290 and
292 conprise j R EWLAd frane nenbers 294 and PCD99/10286
respectively, which forman opening 300 for exit and reentry of a | ancet

bl ade. For reasons nore fully clarifie fter in the disclosure related
to 5 patterns of travel of lancet blades, it is preferred that
frame 296 be formed with as sharp an edge as is reasonably
nol dabl e, while maintaining sufficient structural strength
to prevent undesirabl e deformation. Ref erence i s now
made to Figure 19, wherein a | ancet blade 310 and a t orsi on

spring 320 are disposed in bottompart 230. Torsion spring 320 10
conprises a first arm 322, a second arm 324 and a spring coil 326. Lancet

146

FIGURE 10



bl ade 310 conprises a bl ade body portion 328 and a bl ade segnent 330,
wherein bl ade segnent 330 is simlar in formand function to bl ade segnent
156. Simlar to blade segnent 156, bl ade segnent 330 conprises a sharpened
poi nt 332, a smrpensd edge 334 and an anterior edge 336. Rapdweussbherss a
slot, 15 as found in bl ade body portion 154, bl ade body portion
328 conprises a substantially round orifice 340.

The second arm 324 of spring 320 cofpliy2&s a substantially transverse

bend at a free end 342, which is disposed in aperture 272 to securely

anchor arm 324 thereat. A post 344, forned by a transverse
bend in first arm 322 of 20 spring 320, is disposed through
orifice 340 and securely, but releasibly anchored by

di sposition in indentation 286 in wall structure 274 (Figure 18).

Further. bl ade body portion 328 conprises a substantially straight edge
346 (as seen in Figure 22), which affords a flat surface against which a
substantially planar surface 348 of structure 288 acts to retard rotation

of 25 | ancet bl ade 310. As will be evident hereafter, surface 348
not only retards rotation while armpost 344 is anchored in
i ndentation 286, but also acts as a gui de urgi ng shar pened
poi nt 332 into and through opening 30(g@s post 344 is
di spl aced into segnent 284 of trac¥ 276. 156
174176 162
148 170
_ - 112
1 = DI
42~\\\\\5_ — — = 164
. — o
—A 148 —
100 —F= "o 154 110
.. =
140 = h\ 150
o — : — X — =
) -~ 152
L - L y
146 ' 132
134 o~
== .84
- | 20
- 136 _

FIGURE 11



Ref erence is now made to Figure 20, wherein actuator 240 is seen to 30
conprise a depressible button 350, a hollow section 352 (in which spring

coi l 326 partially resides while the spring is cocked) and
an el ongat ed | Y0 8%ep961 whi ch extends from hol | oRCTAISIY/G2E6352
to close juxtaposition with post 344 of WO 99/ 60961

16 PCT/ US99110286 arm 322. Leg 354

is sized to be stabilized and gui ded HWZHEEBneI 280 (see

Figure 18 and 21). Spring coil 326 and, therefore. torsion spring 320 are
restrained fromundue tw sting while disposed in hollow section 352.
Depressing actuator 240 distally forces post 344 fromits anchored 5
position at indentation 286 toward and into segnent 284 of track 276, as
seen in Figure 21. Sharpened point 332 is forced into
juxtaposition relative to

150
112

164
110
152

146

20

FIGURE 12



openi ng 300. As post 344 is displaced into segnent 284, arm 322 reactively

follows track 276 toward arm 324. As seen in Figure

22, bl ade segnment 330 exits through opening 300 at 10 an

obl i que. angl e n@haddoyg to front face 254. The direction of tpevebssadzssancet
bl ade 310 and post 344 disposes anterior edge 336 of blade segnent 330 into
sliding contact with frame nenber 296, such that |ancet blade 310 is

angul arly di spl aced rf%ﬁhééf to front face 254 and opening
300 along a line fromorifice 340 to frane nenber 296. This
di spl acenent defines an arc of travel of the 15 shar pened poi nt

which is substantially I onger than the width of blade segnent
330 at its greatest extension fromsurface 254. Al so, should a skin surface

of a patient be di sposed to protrude or bul ge into opening
300, the length of an epi dermal |ayer cut is substantially
| ess than the I ength of the associated cut t hrough the

dermal | ayer as determ ned by travel of sharpened point 332. In 20
this manner, there is less trauma at the skin surface than the concurrent

| engt h of cut in the subsurface (capillary rich) tissue in
sub-epi dermal | ayers. Ref erence is now nade to
Figures 23 and 24 wherein | ancet bl ade 310|f ' rotates to drive
a shar pened point acutely toward ﬁd 290 %5 br gad &9 ng the
pat h of deep incision. The depth cut i g deterpi 9§@ by the angul ation
of 170 60
Py 150
s S
. ;} 3
148 A 158 X
S 110
e //> i
o , A s P s
40— F A
< //'_,
132
134 ;
3 /7] 146

20

FIGURE 13



25 ) segnment 284 of track 276. An incision of nearly constant depth

may be achi eved by changing the substantially concave shape
of track 276 to a pl anar or convex shape. Post 344 and arm
322 are free tov@8¥6086v such a track 276 shap&CE/S5i0186326

floats freely. Coil 326 of spring 320 is permtted to be
di spl aced by the action of arns 322 and 324 as spring 320 unwinds. In this

30 manner, the travel of |44gJ@Bblade 310 is entirely

determ ned by the disposition of post 344 in track 276 and
the action of anterior edge 336 agai nst franme menber 296.
WD 99/ 60961 17

PCT/ US99/ 10286 As seen in Figure 25, l|ancet blade
310 is conpletely retracted into cont ai ner 255 when post 344

reaches the end of track 276. For this purpose,

170 160

110
152

) 140
148
146

FIGURE 14



spring 320 should retain a bias when post 344 reaches the end of track 276.
At this point, lancet blade 310 is totally protected and

t hereby nade safe for 5 di sposal . Parts

220, 230 and 2P RUPPe nade fromthe sane materials as thosgeruso
ceNy : . 9
i ndi cated previoously for parts 20, 30 and 40, respectively. Iﬁfectpgﬁ6

nol di ng of these parts is preferred. However, 0.040 inch
stainless steel or treated (eg. 15/25 with silicone) piano wire is
preferred for torsion spring 320. 10 The invention may
be enbodied in other specific fornms w thout departing from
the spirit or essential characteristics thereof. The present

enbodi nents are therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being

i ndi cated by the appended clainms rather than by the
foregoing description, and all changes which cone 15 within the
meani ng and range of equi €ncy of the i are therefore

What is clained and

i ntended to be enbraced

FIGURE 15
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PCTAUS99/ 10286 THE CLAI M5
1. A one-tine-use, self-powered |ancet apparatus conprising

a housi ng conprweisepdel hol | ow space for fully containing a FCT/US99/10286

| ancet bl ade nenber, and an open franme form ng a slot through which a bl ade
portion of the |ancet bl ade nenber iaéiﬁended and retracted,

the | ancet bl ade nenber which conpri Ebroxinally

di sposed pl anar portion having an aperture for conmunicating with an

ener gy- storing nenory element and a distally disposed

el ongated thin blade section 10 havi ng a sharpened tip and at

| east one sharpened edge; ~ the energy storing
menory el ement conprising a | atching menber by which the

element is retained in an ate and a part

FIGURE 16




which is displaced as stored energy is released, said part being di sposed
to comuni cate with the aperture; 15

a lancet actuation nechani smconprising a releasible catch

whi ch i.s di spogrfbededi N t he housing to releasibly restrain pdwudonimbé ng

menber and an elenment is displaced to release the | atching nenber to free

t he energy storing nﬁ to initiate a | ancing procedure;
and i ination, said frame conprising a
si de abutnment, said 20 energy storigg nenory el enent conprising
an energy rel ease vector and said g; bl ade section conprising
a bl ade edge such that, when the gpe oy stori menory
elenent is freed and dlsplaces SN\

direction, the gl ade edge co i g Wit h the side abutnment to displace

t he bl ade se
direction opp03| S
resulting lancing in
having a small er cut
t her eof .

Claim1, wherein the

di rection such that a

$\i ¢ pattern

Q?hision than in the subsurface
appar at us accordkgg to

FIGURE 1
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30 . storing nenory el ement conprises a spring.
19

WO 99160961
PCT/ US99/ 10286 3. A | ancet apparatus according

to Caim2, wheveswsodére spring conpri ses a t@CeUSI/I8EEI Ng.
4. A |l ancet apparatus according to Claim3, wherein said torsion 5

spring conprises a post which cpmmni,ig/i with the aperture. .
5. A | ancet apparatus according to 5 1, wherein said housing

271
292

oo
N~
N

258

'FIGURE 18
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conprises a hub which conprises a groove which is the catch. 10
6. A | ancet apparatus according to Claim1l, wherein said |atching
menber and di spl aced part are the sane part. 7.

A | ancet appar aygsyseg0ording to Claiml, wherein said | ancet PCT/US99/10286
actuation nechani smconprises a button disposed to be displace

transversely 15 relative 18/?% pl ane of the bl ade nenber.

8. A lancet apparatus according to F™M 1, wherein said |ancet

actuation mechani smconprises a slider which is displaced parallel to the

pl ane of the bl ade nmenber. 9. A | ancet

actuating apparatﬂ$ according to daim1l, wherein said . .

housi ng conpri sest\a gU|d§ tepACk 1’—tannun|gptes with said displaced part
~ ™

284

FIGURE 19



to restrictively control breadth and depth of the pattern. 25
10. A net hod of | ancing conprising the steps of:
providing a | ancet actuating apparatus conpri sing:

a housi ng havi Rgo so/ébgle Whi ch i s di sposed against a site PCT/US99/10286

to be lanced during a |lancing procedure, said side conprising a

bl ade exit and reentry slot; 30 20/25 © a |l ancet
bl ade conponent safely di sposed within said N~

housing prior to use in the | ancing operation, said conponent
conprising a proximally disposed portion which yemains in the

FIGURE 20
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W 99160961 20

PCT/ US99/ 10286 housi ng during the |ancing
procedure and a bl ade, having a sharpened tip
and at | east omeoewdobsing edge, at | east a segnent of PCT/US99/10286

whi ch exits the housing to performa |ancing procedure and

returns to the housing for safe dispo%a](l\%BS

an energy storing nmenory el enent which, n

actuated, comunicates with said proximally disposed portion

to urge the blade through a predeterm nedgl anci ng pattern

outwardly and then inmarg!y t hr ougbh=the fade exit and reentry

slot; and 10 2} | ancet actuati ng
mechani sm conprisigdg a ra@ trigger which
activates the ener@gy stor
pl aci ng t he appar at Jai
triggering rel ease of t

d; g
y el efEnt®whi ch
™

FIGURE 21
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subsequent|ly comruni cates with the proximally di sposed portion to 15

acconplish the foll ow ng steps: forcibly
steering the proximally disposed portion to guide the bl ade
obl i quel'y out wa¥@2¥#¥8ugh t he sl ot; PCT/US99/10284t | NQ

the blade laterally about an edge of tﬁzlajst under
I nfl uence of the nenory el enent and, t , displacing the proximally 20
di sposed portion in a first direction relative to said slot while at the

same time di spl aci ng thepl ade in a direction opposite the
first direction; and w,‘E returning the blade into
t he housi ng. 1P~ A hod according to C ai m 10,
wherein said housing 25 conpripgs a/gui de track and said energy
storing nenory el enment conprises AN — o Qrack foll ower and which
© 12.

8:i bly gteering
goeraL tg)rsgon spring.

FIGURE 22
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30 WD 99160961 21

PCT/ US99/ 10286 13. Appar atus for extending a

| ancet fromand retracting the | ancet back into a safety
housi ng, said aPPEYHPEls conpri si ng: PCT/US99110836
housi ng conprising a frame about an opz;’;l?ashrough whi ch
the lancet is extended and retracted, t he

| ancet conprising an el ongated, thin kni fgl-l i ke$pl ade and a

shar pened poi nt; @ o #n ePergy storing menory
el ement whi ch, when actuat ed, Nogcmrumocat es with the | ancet
to urge the blade through a predeterm ned/ = | anci ng pattern

outwardly and then inwardly thrﬁugh t hep @pE &
™

N
o
™

FIGURE 23

288

O
v
19



10 , an nmechani smconprising a trigger used to
actuaté the energy storing nenory elenent; and

a segnent of said franme which acts as a ful crum agai nst said

bl ade to constweissreémet ry of the blade into the entry site t FAUPUYEE, of
cut which is substa%yfiz t he sane as the maxi num wi dt h of
the portion of blade 15 | nse into the site.
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FIGURE 24
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FIGURE 25



