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A DEVI CE FOR PERFORM NG AN I NCI SION 5 FI ELD

This invention relates to nedical instrunments, and

nore particularly to a lancet used for making

incisions in patients. 10 BACKGROUND Lancet s
War201wogdodd i vel y smal |, hand- hel d nmedi cal cut PCTigG2009/000269
devi ces used for making ingisions in patients such as,
for exanple, in making incisions in the heels of
infants to take bl ood sanples. Hence, they are
sonet i nes r eAQIEVHCE FORPERFORMINStAN KNCISION nunber of
15prior art | anc-ets have been proposed including for
exanple U S. Patents 5, 314, 441; 5,951, 582; 6, 402, 595

6,221,089 to list a few However, all of the prior
cets have red fromone or nore problens such

as, for exanple, producing non-ideally shaped
i nciThisinventiopaelsien ¢p medial ipstinmmdnits and ewrer pEtjcutanyltolaamgt
subject to variations in the incisions depending upon
usgd for Biakipg fcisioamin RRieittal personnel . In addition, they

have been quite 20 costly to produce, which is a

serious problem since they are used only once and then
BACKGROUND The object of the present invention

is to elimnate, or substantially reduce, these and

ot her problens of prior art |ancets. 25 SUMVARY

A MeghR ark Wihtival sHRW KefdinB@l ki iy JicBs uSddEBBMbking

a trigger and a cutting blade flexibly connected to
indiskenspin patiedts sticie aE,for HH@amplal PoHakiMginEisibhd AGheTRYMRBMAfadE to

the blade in a substantially parabolic path.
take blood samples. Hence, they are sometimes referred to as “heel sticks”. A number of

Fl

prior art lancets have been proposed including for example U.S. Patents 5,314,441;
5,951,582; 6,402,595 and 6,221,089 to list a few. However, all of the prior lancets have
suffered from one or more problems such as, for example, producing non-ideally shaped
incisions, causing more pain than desired, and being subject to variations in the incisions
depending upon use by different medical personnel. In addition, they have been quite
costly to produce, which is a serious problem since they are used only once and then

disposed.

The object of the present invention is to eliminate, or substantially reduce, these

and other problems of prior art lancets.

SUMMARY
A medical cutting device including a pivoted element, a trigger and a cutting
blade flexibly connected to the pivoted element for producing cutting movement of the

blade in a substantially parabolic path.
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WD 2010/ 014044PCT/ S62009/ 000269 2 BRI EF DESCRI PTI ON OF
DRAWNGS Fig. 1 is an elevational view of the bottom
edge of the lancet; Fig. 2 is a top plan view of the

.. Fig. 3a is a perspective view of a tyl
%@?{f@&mﬁ g. 3b is an elevational view of tﬁglrtg;&?‘g)gg]rom

button; 10Fig. 4 is a top E)I an view of the bottom
inner wall of the casing before the cutting nechani sm

BRIEFIDEBCRIPTRSN oF bRawindé$ & top plan view, partly in
cross-section, ilTustrating the cutting mechanismin a

Fihl 1ris &n gewatioat iewy thedeitdm exdge ofthe IBhagl: 6 i s a
cross-sectional view taken along view |ine 6-6;

Fig. 2 is a top plan view of the lancet;
Fig. 3ais a perspective view of a trigger button;
Fig. 3b is an elevational view of the trigger button;

Fig. 4 is a top plan view of the bottom inner wall of the casing before the cutting mechanism

is installed;

Fig. 5 is a top plan view, partly in cross-section, illustrating the cutting mechanism in a first

pre-cutting position;
Fig. 6 is a cross-sectional view taken along view line 6-6;

Fig. 7 is a top plan view, partly in cross-section, iflustrating” the cutting mechanism in a

second pre-cutting position;

Fig. 8 is a top plan view, partly in cross-section, illustrating the cutting mechanism in a third

pre-cutting position;

Fig. 9 is a top plan view, partly in cross-section, illustrating the cutting mechanism in

approximately the mid-point of the incision;

Fig. 10 is a plan view, partly in cross-section, illustrating the cutting mechanism in the post-

cutting position;
Fig. 11 illustrates the off-center parabolic shape of the cutting path of the blade;
Fig. 12 is an enlarged view of the cutting path shown in Fig. 11;

Fig. 13 is a top plan view of a second embodiment of the lance;
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Fig. 7is atop plan view, partly in cross-section,
illustrating the cutting nechanismin a second
pre-cutting position; 20 Fig. 8 is a top plan view,
partly in cross-section, illustrating the cutting
Wemheisem in a third pre-cutting position; PCT/SG2009/@0269
9is atop plan view, parfgly in cross-section,
illustrating the cutting nmechanismin 25approxi mately
the md-point of the incision; Fig. 10 is a plan view,
FigpHiris p gropsreegtiopd giewdaken alang vigw lingt14-4¢ pifg-t1Be cutti ng
mechani smin the post-cutting position; 30Fig. 11
illustrates the off-canter parabolic shape of the
Figciitis # log plaaviaw gfthe $psorsl embodimpityvith 12 toscayer removadiged vi ew
of the cutting path showmn in Fig. 11; Fig. 13 is a top

F|g p4 Ba IS a }F %Wn vnew af Stﬁ%cpemq)o umgtdqf H\%%Lttjrq%f {-‘:(crt]\gnrls aﬂ\caeﬂrst Pre-cuttlng
cross-secti onal viewTaken al ong

POSI'"PH-e 14- 14 of Fig. 13; Fig. 15 is a top plan view of
t he second enbodi nent with the top cover renoved:

Fig; ﬁi 932 cfogs-kécu&a'i V8w Bloﬁ§ wa‘?M% of. 1?0#&“&8 r1§me?’|°gg' ment  of

Fig. 18 is a top plan view of the third embodiment showing the cutting mechanism in a

second pre-cutting position;

Fig. 19 is a top plan view of the third embodiment showing the cutting mechanism in a

third pre-cutting position;

Fig. 20 is a top plan view of the third embodiment showing the cutting mechanism in the

cutting position;

Fig. 21 is a top plan view of the third embodiment showing the cutting mechanism in the

post-cutting position;

Fig. 22 is a cross-sectional view taken along view line 22-22 of Fig. 21;

Fig. 23 is a top plan view of the fourth embodiment showing the cutting mechanism in a

first pre-cutting position;
Fig. 24 is a cross-sectional view along view line 24-24 of Fig. 23;

Fig. 25 is a top plan view of the fourth embodiment showing the cutting mechanism in a

second pre-cutting position;

Fig. 26 is a top plan view of the fourth embodiment showing the cutting mechanism in a

third pre-cutting position;
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position; Fig. 17 is a cross-sectional view along view
line 17-17 of Fig. 16; 10Fig. 18 is a top plan view of
the third enbodi ment showi ng the cutting nechanismin

a second pre-cutting position; Fig. 19 is a
R B4 he third enbodi ment showing the Cuf{:ﬂ%’%ﬁb%om

mechanismin a third pre-cufting position; 15 Fig. 20
is atop plan view of the third enbodi nent shomﬁng the
cutting nmechanismin the cutting position:

F3127 8 @ tdpopambiew of theviowth emedintent showingdhe fetling @H‘éﬁf‘ﬁg‘ in

u%ngnggégégg mechani smin the 20post-cutting p03|t|on
ig. IS a cross-sectional view taken along view

line 22-22 of Fig. 21, Fig. 23 is a top plan
Figl e8Visod tdphstart Giew toh therfowth embuiingehbsiiowingt the catting maghanism in

anlsm .o irst pre-cutting position; Fig. 24
W%f°§*%ﬁ&@§°§%?%%@%a| view along view |ine 24-24 of

Fig. 23; ~ Fig. 25 is a top plan view of the
fourth enbodi ment showi ng the cutting nechanismin a
30second pre-cutting position; Fig. 26 is a top plan

DETAWERf DESERIPFION h enbodi ment showi ng the cutting
mechanismin third pre-cutting position:

Referring first to Figs. 1 and 2 which illustrate one preferred embodiment of the
present invention, the mechanism of lancet 10 is housed within a clam shell casing
comprising an upper casing half 14 and lower casing half 16 as viewed in Fig. 1. The
casing halves are permanently secured together such as for example, by pins 18 in
holes 20 in the periphery of the respective casing halves as shown in the fragmentary
view in Figure 1. Altematively, they may be secured by adhesive or other known
securing means. It will be understood that the casing is held vertically in the user's hand,
between the thumb and middle finger, such that the top and bottom casing halves
become the sides in use. In order to provide maximum gripping of the rather small
lancet, the external surfaces of the casing halves are preferably provided with iregular,
high friction projections such, for example, raised circular surfaces 22 and/or a raised
waffle pattemn 24. Alternatively, it will be understood that other forms of high friction
surfaces may be used.

The casing 12 is further provided with a slot 26 in the circumferential edge walls
28-29 of the two casing halves for the purpose of allowing the tip of a cutting blade 30 to
project out of the casing so as to make the incision on the patient. Preferably, the wall

surfaces 28-29 adjacent to slot 26 are bevelled at 32 above and below the slot in order
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4 Fig. 27 is a top plan view of the fourth enbodi nent
showi ng the cutting nechanismin the cutting position;
Fig. 28 is a top plan view of the fourth enbodi nment
showi ng the cutting nechanismin 5the post-cutting
wpasiooi@a4 and DETAI LED DESCRI PTI ON 10 Ref errdmsy20091081269
to Figs. 1 and 2 which ilgustrate one preferred
enbodi ment of the present™invention, the mechani sm of
lancet 10 is housed within a dam shel | casi ng

to ;ﬁm b inllov@B digtiafitricC skipB Gvhithl donfbfin@ Relthk GM&siort a®h Y the
half 16 as viewed in Fig. 1. The 15 casing halves are

patlaﬁtrsﬁ&naﬂtdr yxahepta) fiachebloged dfeun ifareh as for exanple, by
pins 18 in holes 20 in the periphery of the respective
c adisrfgrtiealsheven iadigsh dvandi 21 onh @rqft?@gmﬁoamﬁnt/ pithe lapcet 10

Figure |I. Altematively be secured
'"d‘&!ﬂﬁe%ﬁﬂggﬁf&”“?ﬁ %F‘C'NFFBQ\/R"’% é‘@d? |1?1é’h'ﬁﬁéh‘le dcr"f"w%f inyspallow

grocldlgg SZ& g ut’tsl? e su ces o??hentgsmg hgl_\?elas(:j T}{g%retr b&l?olnl 4 :Jc[lla{elg She

cutting mechanism, including blade 30 which is mounted in a holder 54, as will be more
fully explained hereafter. In this regard, it will be understood that the upper surface 33 of
the trigger button is engaged by the user’s index finger to push the button downwardly
such that, preferably, the upper portion of the button is provided with a high friction
surface such as, for example, a plurality of ridges and grooves 33 which may be molded
into the button. Alternatively, of course, other forms of high friction surfaces may be used
to prevent the user’s index finger from slipping when depressing the trigger button.

As most clearly shown in Figs. 3a and 3b, in one preferred embodiment the
trigger button includes a pair of legs 37 which slide downwardly along grooves 36 in the
inner surface of the casing. The bottom portions of the button include two enlarged tip
portions 38 which slide in grooves 39 in the outside of the casing. The top portibn of
groove 39 is closed such that the enlarged tip portions become trapped in groove 39.
Accordingly, once the button is inserted in the casing during manufacture of the lance, it
is prevented from separating from the casing while being capable of vertical sliding
movement.

As further shown in Fig. 2, in order to prevent accidental depression of the trigger
button, a positive safety lock 40 is provided. In the first embodiment as illustrated in Figs.
1-10, the safety lock is in the form of a manually removable lock 40 having a handle
portion 41 the lower end of which is pressed against circumferential edge walls 28-29
and the upper end against button 34. The lock further includes one or more locking pins

42 which are received in one or more holes in button 34. In this manner, trigger button
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between the thunb and m ddle finger, such that the top
and bottom casi ng hal ves becone the sides in use. In
order to provide maxi mum gri pping of the rather snal

501 ‘pe external surfaces of the casrngﬂyﬁﬂﬁﬁm@&ﬁw
era y provided with irregular, high friction

prOJectlons such, for exanplg, raised circul ar

surfaces 22 and/or a raised waffle pattern 24.
Alternatively, it wll be understood that other forns

éf canngph bé accdantatly §aml‘€$§©é,sbq*ra%1h%e°al9§@ty beZ@Pfﬁ?S%%ﬁerﬁ dhergser
is further grOV|ded with a slot 26 in th

& et et palo Eois SRgRgemepE Wit} the ﬁ%s"t%s‘dé%?s‘r'ﬁiﬂf' button.
] f all

car 1 fgeBraderebt B8 kel et Bt el aki i sgorpgne

i atroh%f @g%&@hé"g\e%&sﬂe L&?&r'cgﬁﬁ Jﬁ’r 1%f ﬁ{)eve?i'v-ghlaﬁed/‘élﬁ 46

surtaces acent to slot 6 are | ed at

abAYEa RAG n@@érﬁ‘éﬂﬁd@ﬁ 43284 aitrdiling 6% surta@e BB.QCHNIAS o includes a
i nproved ergonetric shape which conforns to the

Vshiagedisiot d0eandod sdched g of emt swfacds 48sandf 13c Wbitatip Idetailédeam
heel area of an infant. As further shown in

Bitips. will benajor?, fulinh expiriedde hereaftes nib wéli he windesstoed, om a'ﬁe e§ for
10 includes a trigger button 34 including side wa

eXANHg. cthatscrarnu 8GN (4 0 i 3 AR89e0 PYgR &%\9 @gmz‘i"%\ﬁf 1pr66

bRt o lHcb TR Bh. el irachs Rl a7 JEleBes By e Gfona

anr sm | nc

whctlalld\n%r 1 ea?lsb qn&rntbgl gr?rblardé hdider V44, |thé wﬁehé( dyYbe

expl alned ter. Inthis regard, it w

wHad era &R Gs tahstbara el sHIGHE an BéduR@R0 35 hd]fhl@, ft rs Srgfefred that
button i s engaged by the user's index finger to push

tHeecdou bé owidédwnvibie dHngr switabe tiRaf cagingelial Hohs/a onérpieos paised
portion of the button is provided with a high friction
surface portion of casing half 16. As such, cam 46 also serves as a thickened portion of
the casing half 16 and includes a centrally located hole or jounal 45, as most clearly
shown in Figs. 4 - 6, for receiving a stub shaft 52 to be further described hereafter. Of
course, while the cam portion and the journal portion are illustrated as being integral, it
will be apparent that they may be molded or secured as two separate pieces. It is also to
be understood that as shown in Fig. 6, upper casing half 14 includes an identical, mirror
image cam with a journal 45° such that, when the casing halves are assembled, stub
shaft 52 is secured at both ends in the jounals.

The interior cutting mechanism will now be further described with reference to
Figs. 5-10. In one preferred embodiment, the cutting mechanism comprises the
previously described blade 30 which is seCered by known means in a blade holder 54.
Blade holder 54 is connected by a relatively thin C-shaped spring element 72 to a

pivoted hub plate 50 which includes the previously described stub shaft 52 which is

preferably molded as an integral, one-piece element. Thus, hub plate 50 pivots in the
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10 surface such as, for exanple, a plurality of ridges
and grooves 33 which may be nol ded into the button,
Al ternatively, of course, other forns of high friction
surfaces rndy be used to prevent the users index

Wi 20gan4dss om sl i ppi ng when depressi ng the trrggsr2009/000269
but t on. As nost dearly shown in Figs. 3a and
3b, in one preferred enbodi fent the trigger button
includes a pair of legs 37 which slide downwardly

I , 36 1 he 15 . f .
BRIER TSR R PR S 86,8 R
RSP 8 e ol s 950 Bt

bafvded thé GSREd-aprIebN8E of iﬁg%&rbha&rged ActHrdiRgw ! dephssion of the

becone trapped in groove Accordi ngly, once the

Batér edusksSplata$onsé pidotiimnthé Hieedtions birgrodUX abdgt jpamalf48cHuL gatef50

the lance, it is prevented fromseparating fromthe

fiortter ingludés & eedosd Agn 6@ ratsinafterfrefeared tacasl a 4iip alimgan@dn the pre-

movenent. As further shown in Fig. 2, in order to

cyiting epgitiondlystraind il FigiSpthe 4R 64 9f the 2R &S9P PEYBT aRtugiRg siop
ositive safet ock 40 is provided. In the first.

FBBB e e ronpy POGERR s Fom HETonst aa oy gormigpipy of the

8%Hech iatdsd, Uiorl & HiGda AadtBIR LY 68 FLLY BRbGeHAES dHbunt of
aving a handl'e portion the Tower end o ichis
RKEMS CPhRIRhIStHggdr bkt B iS Abpradsed! 1&Hab$ oddd-stop pdrion 62
and the upper end against button 34. The |ock further
adnt Ghd shtite Ereepicie HB bratel SOCIKEIDGnPaMS 56260\aridcladetider 54, pivots
received in one or nore holes in button 34. In this
extremely rapidiyi ig dfer didedtionohard@v 8 frowdmnpre-coting peditipe rshewn i Fig. 5
depressed, but rather, can only be depressed after the
te ey pagheutting| poaition ghewn Figut0- Bwill Recyndatgtosd dad Bireentirametion
bot h [ [ .
from pret—crtlj‘fa' toC ggslt-g\% oacggrs tvur}t%aﬁyr ilnggrﬁarme%ldgl}/;oh%wever, this motion will be
described in the following distinct phases of motion.

First, after the manual depression of button 34 to the position shown in Fig. 7,
further downward motion of the button is stopped either because the bottom portion 35
of the button hits the top edge 23 of groove 21 in the casing, or in an altemnative
embodiment, the bottom of legs 37 hit the closed end of groove 36. In either event, the
movement of the button stops, and therefore, the further pivoted movements of hub plate
50 and blade 30 are due to momentum of the parts and are independent of the user's
strength or dexterity. This is due to the substantial force built up in flexible finger 60
before it snaps over abutment 62, which then imparts a very high arcuate velocity and
momentum to the entire one-piece hub plate and the blade.

As further shown in Fig. 8, hub plate 50 continues to pivot about shaft 52 while C-

shaped tension spring 72 maintains cam follower 66 on blade holder 54 in engagement

with leading cam edge 47. Because of the V-shape of the cam, the blade is forced
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Referring to Fig. 4, the lower casing half 16 is shown
as it appears before the installation of the cutting
mechani sm Lower casing half 16 includes a V-shaped
aving a | eading cam surface 47 and b
‘ggﬁéu}‘pg‘ce 48. Cam 46 al so includes a V_Shgggéégqoig{ﬁﬁzw
70, and a second set of cam surfaces 49 and 73. Wile
the detailed camaction will® be nore fully expl ai ned
hereafter, it will be understood fromFig. 5, for

?mnﬂy rtév?’g(f FIBP%.WIE Q:%@Sfoﬁbae?%g sﬁ&s%&g%ﬂ@gﬁfAQY&&F his

Irst ca ower pin nmount ed on bl ade hol der 54,
AHoflort SoRtimies T8 46S hdPpiad Gorthuas & Evilassebydawing 8f® 86l add end
cam foll ower pin 68 al so nounted on bl ade hol der 54.

Y dbvenverdly 8&weary sgaeediizgsi Ba ot huttenl 34 8s blade phappreachésethe right-
and secured to casing half 16, it is preferred that

bérel eslgeobslot 26 lad @igwedintfig 8i nner surface 17 of casing
half 16 as a one-piece, raised surface Frorti on

, rtion of
casi rigg-+ptowsdhe jasision @h its paift of slegeshPensirghion injg the patient. At
hi ckened portiqn of .the casing half 16 and in S
i Bl B S o Bl My skl #ind SEpHAST e
FReRB9 M) et o 5l Vo ud Shndf b o
bbut BgRRIVINGgup@adIylif8ndagsrh it Wit B4rh @Tac@ARin slot 70 due to the
illustrated as being integral, it will be apparent
tensibn bihepyind e/ puliing thed ket foldes eprardlyl Ireaddition itssbpeld e goted that
pieces. It is also to be understood that as shown in
PFilyplatg 50ipillestrated sis gving pn additional @ décandr? Areiegien £@ pxtending
mrror imge camw th a iour_l?al 4§ such that, V\Ja
frera blageinigenaq towardama 74s Sl AESreE AP JGERRYS craRp
secured at both ends in the j .
Fl?ﬂpgrain lan%lﬁ Pf gy ﬁiﬁgrédnlhe.len ﬁ'n Véf%fé}@chgh '66é n'}a[yJ rb? I,c]i-é-%]&ned such that

g ant s now

g&s 74 Haege%ngge I 8h&I8 Pr&edibn 6 85d thereb add & p@difhg force on the
preferred enbodi nent, the cutting nmechani sm conprises
biage WoRNeF QUgy the €& lititigDstthsb] Ao MRBS Ibebrs f@@a Uhatdsuali an
known neans in a bl ade hol der 54. Bl ade holder 54 is
additivealt focbeby nat nedeasdry edver tid ab@esthe sebitantiali mgmeitemsh the
72 to a pivoted hub plate 50 which includes the
priise icuitind frechasism ascrfedeusty deserfed.schMiagAm &4 phdpejestiany 76
mol ded as an .i ntegral, 1e-pi.ece el nt .. Thus, hub
b Safo Ao femhia e P necprariatonss poiRhaien
Shaf tF‘gﬂzre pf 0V ﬁm?%rake@ hg Lﬁnglal poéécuttmy bpo@,tigrli &n chguﬁ\% rkﬁz[de has
i ncl udesan In egral, one-prece trigger arm 56 having

BormplBRY theqhcidict RAEH HaY BedBretidtedIentifely Rfctthy fbriBEbVYRE Basing
the spaced-apart |egs 37 ol trigger button 34.

AGehan4li inig Ingt a d&pIrE BSarymeafby tpesolnd.tThis eavemest gilitx HadeDand
to pivot in the direction of arrow A about journal 45.
Rbludr iplnzetde roSsilflel by Hizg provision & operingeCloatdthe uppesBnd of cam 48
herei nafter referred to as a "trip and in the

ar
Breughthichgamddiowenhf paspessoytuardly frem sigt go ueder theactionpf spring
f the_armbears ai nst a praotruding stop portion 62
ggwi‘ﬁgﬂ%xﬁf '.% Péff?e?eé'ag‘s n%’?‘{)ef‘ﬂ%"egrsbiéi sectional area
and c fher ﬁlbs?rgteg fn_ tﬁJ‘fottQ&lfgfemige ¢F dgﬁeﬁtliﬁe @ﬁustréfég h‘le @étting path
nol ded plastic, trip arm 60 has a predeterm ned anount
of thé tig ¥t dhidki3b s it PBsims widGrtision] Ar@eywilbby hobsd thid thescutting path of
depressed, tip 61 snaps over stop portion 62 10 and
thedblaga s entirelyracsmiothcaurvi wish po iggged3rtiopss # Milldiefigjthar rated3Bat the
60 and bl ade hol der 541 pivots extrenely rapidly in

the direction of arrow A fromthe pre-cutting position
shown in Fig, 5 to the post-cutting position shown in
Fig. 10. It will be understood that this entire notion
frompre-cut to post-cut occurs virtually

i nstant aneously; BPRSYRAUTE SHEETTRULEN2¢) | | be

described in the follow ng distinct phases of notion.
15First, after the manual depression of button 34 to
the position shown in Fig. 7, further downward notion
of the button is stopped either because the bottom

o~~~

en
ingent, the
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with | eading cam edge 47. Because of the V-shape of

the cam the blade is forced 8 downwardly toward sl ot

26, while camfollower 68 slides along cam surface 73.

This notion continues as the hub plate continues to

WO 2ad/914ddner eby drawi ng arm 56 and end 58 dowomeemby/000269

bet ween spaced | egs 37 of button 34 as bl ade 30

approaches the right-hand eglge of slot 26 as viewed in

Fig. 8, Fig. 9 shows the incision at its point

of deepest penetration into the patient. At this

irpi@ﬁ' ﬁ?nionéwfmerqyrtin@m is gk rﬁ@ﬁ\@ty stmre asptg apgle ofdesd thap 48 degrees
rfac

TR FER g Safampradiive Ruor fo RS sk Roflpepsege cear
dnd %er InItIQIV’ﬁ:Eswﬁ%lhicﬁ ttﬁl‘\ S&oﬁibg Wlded Lﬂhlbtqgéﬁs%@%tlg gntW éﬂe%ly

in engagement W th cam surface In sl
dt Ipertibre Aswiaich Bfalspatiancacutd apgik Ibutnigsst fmtebthard Ehahﬁﬂ ;d)ﬁfon X. This
upwardly. I'n addition, it should be noted that 10 hub
PFcisel defped gath, Iﬂemﬁ%{ﬁéﬂfeﬂ@ ¥R ﬁgceater patefiofa’ dhtaqmbmaﬁnn with
74 and fojection 76 e ndi n m bl ade hol de
Sroa s e prBen oG o e ) NP of o 60

b‘éf&h@@& Dbver LilfmeH 8P hadBbn Y ’ 6’%1%

engtﬁﬂgf %¥01ect|on % L &b%mge5|gﬁ%§%§a Pigﬁn%?ﬁ?
u%tl%ldm&yhnch@rdm&S maeqngagﬁom of tdvidi saimpld th & 8ebstahRieRYs paisiul

a pushing force on the bl ade hol der during the cutting
MAraSTeAlsHywespeqd anil Bcdyeesy drarcuftionis@abschialy besdmermgargess of the

ditio 0 S nof necessar and above t he

iRy 2 iagth GEHE Ao atory decier  bosc ks RS BCHLREnpen
r
A i i, B e
uael@dn rpgeste bl eheCMdgér of @dUREL e 18fcet difehdiﬁéfbi\ﬂlnﬁéﬂion produces a
Figure 10 illustrates the final, post-cutting position
°|eﬁ" viiTiogh and eomyjaggre ihﬂéﬁ@ﬂdﬁﬁpﬁ@b@l@aamﬂwf@r pm‘nisg blpod mlqstwith
retracted tirel or of

<SR 2PR G20 B AR T e @ ek 8 D, B pefibatalpr e
g PAREInd efdtiefts TPME 'E@cmg Pdchbidién ?An%?e 28fgb ‘Unﬁtt%f glement

made possi bl e by the provision of opening
algyysathe entitk @échasisi $Sbet hdse Peplduasst ibg mokidg chiy ltheOok@ picad hub plate
passes outwardly fromslot 70 under the action of
Sqpte ﬁ@s'?@awp‘(m cost thre Breyipisty m%ssblepr edet er m ned
rther ill

the_ ASRFLEIPE MR 12 e culineay o bt e i dientipe
pFolI‘iF éfQP% J&@&l&g%?é.&\e c{)rh%lsgé a%s?ﬂ%ﬂ i?m X vshl afsoar ;{gneent

I Nci si on not ed e cu t|ng pa
oPholidiein brh@steec{.& &frit‘ié m{hwcbf HEORidforCaY the b\aus lip BAtelAHE %ﬂn
portions. It wl further noted that the 9 initial
apd penedrateX t® Heptth o. u:hr.tréafu@g tiadiglexetuted a ambeth aévevsiigycurve at B,
sharp, acute angle of I ess than 45 degrees with
an¢ gypadbe blads Iscixtradechglangisath Whihidh hdsen lpser eorhsonski of mation
in contact. This produces a clean and sharp initia
alopg the wisthyand HarsprsemRRasHEIIN4iioR along Hejdiregtion pithe depth of the

cstlu‘g% qﬂ?’%é?ﬁa"gfcw? ér]agﬁ @ﬂ' "%rlﬂgaﬂqéégtﬁa% Gitte }\f ﬁg[ﬁs'-{ltmlﬁpremsely
gﬂ'{egr nd eaHilJ'leSin(%i&Fér?iﬁé 360?1 Qe}q;h grﬂ# \Diﬂthrb? [h%' tm‘%,l;.m.zed

0 as an
ah@PdtiabRlté SradWetatokipRidl &ﬁo@nﬁﬁ&d@%@n and monment um of
t he bl ade produced by the stored energy of arm 60
before it snaps over abutnent 62, has been discovered
to produce a substantially inproved incision which
produces the required anount of blood sanple in a
substantially | ess painful manner. Al so, the speed and
accuracy of the cutting is absolutely the sane
regardl ess of the

SUBSTITUTE SHEET (RULE 26)
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10 dexterity or strength of the finger notion of the
user. Thus, unlike the prior art which often produces

a relatively jagged cut due to the jerking notion of
drivi prings, and or the uneven pressure
‘W?ﬁﬂﬁﬁg%i‘the user the | ancet of the presen?e¥ﬁ§gﬁ?9%ﬁw
produces a cl ean, snooth and non-jagged incision of an
i deal shape for obtaining blbod sanples with | ess pain
inflicted on the patient, who usually is an infant. In

addi t,l-{ né 'BtFéﬁJn%ﬁ ten*bgéﬂ'neﬁﬂ &f tﬁl&f p,TeQﬁ\t %ed’ﬁg?{ ngﬂmé eseftsbd

el emrents o e cutting nechani sm conprise a single,
WittFreRiréiice t&#igim 81153t HeQiRing R ciitishT F tHiISHEDAInSit isGhdame as
mass produced by nolding only the one-piece hub plate
Bt gevieussudpstrbiat, aaidl accordingly treosimet rafarenpe sumerals lage applied to
possi bl e. As further shown in Fig. 12, the

Eigs.t 13at panhFigs. 1tRe The giffefencdof the saeond sogimgpicirany éhe first
profile of the resulting incision, conprises a fjrst
STbasiTRSt PPERINSO P FRSHIES SR (SO STogPeRty 25 GhoYTmost

Spaidh PR Pdrte. 15 oblbPiiRastan B e el el 1 Bnd e cu
Jn{l %@ﬁaafréug{e’ %&Q 80,{316' %Fé?,%“ﬂ'?t@%rﬁ REBRGIBY [LYE AL BH eatH Y& of
a . an t e

en t ade is extracted along path Z
B BBindaSach of BRSRE PRRIANBRIK h& a REMtIvEIY |G pEtiorn8s,86' and a
wi dth, and a | arger conponent of notion along the
shhallee poridn 87,81 hietwlagat the slotst the casing inonaih sevas halfoamsonrieeting
blade with mnimumwdth of cut. As a result of this
partaris $3187° 78 B8 rwdich fumaion aprivets pllowing Hiing mayepany pf thelarge

both the depth and width of the cuﬂFis n%niﬂizeddﬁnd
pstionga dhe; 16a5 rafeflYe o ecemAlPRRaEfRpS TP otk g |Uag flepresses
sappl e 10 e ' :
SHPBreenq gdneebhTE R R SHE B FEBE Bl EfneP bortons
éﬁ&ﬁra?%%véooofﬂv%ly aAy Fom t-ﬁg%aﬁhtfitﬂsr&omﬁﬁ%élédﬁy% Fig. 14,
Hi's enbodi nent 1S thée sanme as that previously
dedrg biheds sante 86REEH ROby tdifedStne sREIRF @lvorRdNeURE partiens
are applied to Figs. 13-15 as in Figs. 1-12. The
87,871 evwhiae ¢heofevérh aars @otodepressbd dhentacking pipm a8HIS' fkterd into the
enbodi nent pertains to the positive safety lock. In
cWiing reedbenismENd engage SR RAhAEEDS e Byl pigte SR Spehyas. fof $xafmple.
15, each of the upper. and | ower casing halves 14 an
BaToaER S0 B P GO Tovib b8 BUTRESS FG '8 D o
form.t Lvated . Lev .ane i £y .
PR k25 5ol Rie 344 b e e,
%%!a?gﬁoml il Flg&! 9% a5t T3, B8 18Ring BiNEl efyagsBlel RAbe 6N thd Mitker
,87". Between the slots the casing I1s uncut so as to
périith 89 WA tievag pdioi0 B6,BEINSre §idt Bepressadl B Békindieogagement
function as pivots allowing tilting novenent of the
baverts movenent of arins tSh@nt &Pend therebyilacks by plpfte 59rim fixegy locked
portions. That is, when the user deﬁ%esses ortions
BESiRG: Hpwaver. tviiien [thmeieatedyiaver partions RBAR a4 deRPTgH &y the user,

finger e smaller portipns 87 87 ar ved .out war dl.y
Bt PO« REve auraety 2L B cnnderne “eiloB) GO g SUor
14. | ocki ' \ C '
ook 0 3 8 ey T st e
bRSioli§Y GEscriBE® 1R Ohis ARBIRP SBE . sebdil brABdainiit PeAsm3BalB8f the
extend into the cutting nmechani sm and engage one of
tfuUmetiche BRd advahtafesPralicusly Besaioéd Bith refpect te xrerfiodt embbdinetcand
arms 56 and 60. In this regard it will be understood
that, In one preferred enbodi nent, arnms 56 and 60
conprise a thinner portion 83 and a thicker edge
portion 85 as shown in Figs. 14 and 15. Thus, the

| ocki ng pi ns engage the edges of the thicker portion

85 when | ever por i @RTIAFTESSHERT fRUKGE 26)epr essed. Thi's

| ocki ng engagenent prevents novenent of arnms 56 and 60
and thereby | ocks hub plate 50 in fixed, |ocked

posi tion. However, when the pivoted |ever portions

86, 86' are depressed by the user, portions 87,8T nove
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it wll be apparent that other forns of pivoted |ocks
may be used, such as for exanple, holes in any of the
arnms which may be engaged by pins, abutnments or the
l'ike. A further enbodinment will now be
wiemaodibed W th reference to Figs. 16-21. Si RCESG10€9/000269
majority of the elenents of this enbodi nent are the
same as those previously 51described, the sane

nuneral s have been applied to those el ements which are
the same. As shown in each of Figs. 16-21, the first
ity be pRRRERN HTat OB FoRRDLOfcRivAiask Iogks May b used. Gyeh abior examPle,

LR S T b
ggﬂﬂgg t" n{;%%%éc{“ onwgldpo ?é%%éﬁb%EQSJ' tn&%ﬁe??ﬁs' 16:21. Since

1l fnfaﬁzﬁ §NGethk réPéHnéntbeoiemogrhﬁﬁ%ﬂﬁ&nt RFE e O0dknleY a8l Qﬁ)%é | pp&busly

I's the provision of a |locking tab 90 which is also
dBscribed, A sanmuimekRdiaAk be@EbphbEI6 thop@Elbineiits Ghich ke the ednte.
50 As nost clearly shown in Figs. 16 and 17, | ocking

As abo® iregdchrd Figsh t® 2y hheafirst ditfer@atefad thieembatimend is thhketrigger
casi ng halves. Thus, any accidental pushing down of
buftan %tStfennquaSparewgtabcpnB;chﬁ@owem PobrbeRigie p{efﬂsaqhaeﬁ a
striki ng t he casa({}g' at the bottomend 91 of the sl

sing\Reaiied paf, e SIEECIPH &9 Hif Uty Pigieoty, 8" drerBeriale Sonedting
pﬁﬁglﬁgggg?@ggbl on 92 whereby the locking tab may be

y the user immedi ately prior to using the
| ancglsebdhdBeroricd frbmhéémsod.rﬁ&ﬁgﬁm.mlyydesmﬁ .4:hs KSRion
breaks of f tab 90, connecting portion'89 of th Ipate
of & IolckiR@ tab@OrANVEh i€l anedpraterdbyy drintegrgh oﬁ-;ﬁléce%rt&hd:f hmlabsso
pivot hub plate 50 in the direction of arrow A. 20The
Ashmodd ctiafly shancia fogs. t1Bi andetTh ioatkinge b 90 etertdadbreugh a slot 94
previously described is the provision of a post-cut
forpedt bahvemﬁte @s'ea Palye% HBWh aPY\ aggidggtal puphigg gown OM‘G outon is
t he Dbl

ol 5 i e e of P BB by B8 YR B or v
SB? ?-{o_wceu% f&B%Etallsg nﬁdl.jdgs y&?oo% SI &ﬁ%r%a%mg ?bﬂiﬁﬁ‘ b% ghgpsgy the

I'ses parr of projections

wMa.hg RatAhsy 9@!;,@@& 4 gpme hsé}tuhﬁ[aéﬂbté@ pAGHAY LSy tH 14¥8t to make
I nner surfaces of 25 each of the casing hal ves.

aRikisisit iA0EwdiRgly, when &iecudar Bfeakadbit ab [90 Ostindedingvipbitiors B of fhe
and slightly angl ed upper surfaces which are engaged

plate sHeelbontogendewnvaad e thrafghasigh 8# andfhereby pivot hub plate 50 in the

direction of arrow A.

The third difference of this embodiment from those previously described is the
provision of a post-cut lock as most clearly shown in Figs. 21 and 22 whereby the blade,
which is retracted into the casing after making the incision, is positively locked in the
post-cut position. In the preferred embodiment, this post-cut lock comprises a pair of
projections 96, 96 which are molded into or otherwise secured to the inner surfaces of
each of the casing halves. Projections 96, 96' are preferably provided with smooth and

slightly angled upper sdrf_aces which are engaged by the bottom surfaces of a pair of

SUBSTITUTE SHEET (RULE 26)
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12 detents 98, 98" carried by hub plate 50. Thus, as

shown nost clearly in Fig. 22, when the hub plate has

al nrost conpleted its full pivoted novenent, and the
been retracted into a safe positi j

'Qéggﬁﬁpgétshomn in Fig. 21, the | ast novene%?Tépﬂ%ﬂgmng

pl at e causes detents 98, 98" to be forced downwardly

bet ween and beIOM/projectioﬁ% 96, 96' which spread

slightly due to the slight flexibility of the casing

@%&At% 8{;,9@%&1'@&]&' Biaf) 5t BhisSadEHRWARosCkiday RIFR. 02 tviteAShe

romnoving i n the opposite direction.
AR pla@l ! Mmobthe@nipiiedditafull dikdtedoinadtinenn lade theblladentlas been
bl ade 30 are positively |locked in a safe retracted
RUadtbd Db 3 safapositon if the lsasiahdseshown imfiard, thejasheepmement of the
personnel . The preferred node of operation of this_
platocsdiises detents 98598 il hedorsed dawnyardly briwgeaapd bejow proigeions 96,

ff 1 ocki b 90 wh b, Qis f b
B veneDceregpdr g ey TERPREY T R YAl e
ith th "s ind i : . ' | ion.
! B, il 0%, AR o it e

b@&%i&lﬁtﬁ%f ARA5ISE 58! bIsEShdidS BACNY DIsHH B0 ok pdsitiRely Rickedi i a

egree o orce Is required to push the button
SRRINAELEH Positdh sbAE nbt36 be hiblE fEiAjBRSany hedBby marsoendy
further pressure on the button, finally finger 61
snapsTrevyesfemdirmnouendf oferatich aftihis ehodimnent ¢ dolioys. Fiirglp thediser
extrenely rapidly in the direction of arrow A, Such .
hiegks eftlpeking tab 89 wherebyhub Riate £ isfraede B PRied Pyhe Heer pushing

tumt the pl bl et el .
frrrgg%nbwhgr% H%vr@\(a?['d:l)?/ wg\ tEﬁ gas%%ited_%g%fl??rﬁlgoewgggrr |t@?1 ng finger 61 is

_ If,'ze'nﬁ%érf‘%\?%tﬁ Qbuﬁ%gft'ﬁzlgﬁdzias Iglggnﬁ%%é Qggréféct;firégﬂieﬁ’{e i$ BhidnNfat a

e camsurfaces on c as previously
&%?rl‘ . . S rdfuiréY 10RO the HRRdSdowheriRf A tBe usdh ifchdases
?m e,&%ﬁ% déﬁ*'i'ié{g ﬁ)r ce required is provi ged by 20
A TRFdeWH fuAdl préveuresar the blitterg @nallyeingéns1f mhpsomer abgment 62
notion of the button rather than pushing the button to
iwhereby piate PO pivated extremely rapidlydn diag divastign oft 3w Anush high
of this enbodi nent may be operated in a nanual, node

wpipeity of Hae e Piaty cirgier WHIREMBETSRYm LA™ e BaE: I bide
th hout it h f the Fig..16. '

IRty B ATl i B
gwréoaﬁ:% o R PRLM S légﬁsﬁﬁa Yonl@mWet asigr&kBubip Eeé&ﬁﬁ‘eooif\ the

shorter and/ or nore exi ble finger 61 whic
FQORSRRInRES THERF, lilY thifRbAB.EIRE @ntileG6r@e METREY I$NProvidkd by
010/ 014044PCT69 13 As anot her alternative
mfentuit) @nd aRc eder's findgeninserayrfmiciventiret motiop of trer utten irathey than
node in which the design of finger 61 is such as to
oushirigghe biftfon ¢ arftnalmesiien-um t o acconpl i sh the required
cutting phase w t hout nanual assjstapce Q

, QUL

addi t Alpmatively faeylan¢el pEibis amboediment.gay Be ppesa %‘L‘Ptao'ﬂa'&'?l mpde
the .incision is conpleted. That, i I .
e B ai e <08 B s 4 b koA GR ¥ty om the Fig

id 91 QLI i aRfoGrt & i dEhitum
9B e 21 P R Reddnn P RES Y it hlodi o i
aLie b AtdyVies @iaAlithee Qte of b sShbhtér d1i/dnGhceel fleitad filgerdbd which
hol der 54 is illustrated as including a projection 76
PBodubestiés vielotigt arettiznck, tesamonEntug. t he size and shape
of projection 76 and that of portion 99 of hub 50 may
be designed so that portion 99 strikes projection 76
and thereby assists the force of 10 the nonmentumto
make the incision. However, as in the first
enbodi nent, projection 76 maybe elim nated and the
| ancet may be opekgpafTUTEESHEET (IRUEE 96) t he above two
descri be nodes. Thus, it is to be understood that the
speci fic design of finger 61 may be used in each of
t he descri bed enbodi mrents to generate the specific
amount of nomentum which is desired for a particul ar
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Yet anot her enbodi ment will now be described with
reference to Figs. 23-27. Since the majority of the

el ements of this enbodi nent are the sane as those in

t he previous enbodi nent, only the nunerals relevant to
wdm1@aEs@si pti on bel ow have been applied to Pe&ESG2009/000269
el ements in Figs. 23-27. The differences fromthe

previ ous enbodi nrent have begn 20expl ai ned in detail

bel ow. As shown in each of Figs. 23-27, the first

di fference of this enbodinent is that he trigger

but t 8® aeqhersa"@mﬁwme@ dh Haneet] qfythis ?ﬁ‘éO‘!i'na’pSé“@f opgie in a
trigger button is such that it matches with the shape

mode {1 &vhicR ihe d§3i0R QB ingeE O igspueh ap fp erepe iegt aagn m to
t 14 A

AT B e R g B o
QéjlstJréﬁ eﬂﬂﬁ ave h BferRd fncidibn RALARRMA. THE id, rtﬂ&&ﬁr additional

utto een nodified to reducethetrave

ntinG4120Re Bftol Hist il UL Findd Uhadd 1o lfdrcd YeRPBAIE RS phé Mrough
Figs 23-27 that the portion 151 of the profile has

phgetioresLatute gostpauktioks biade indisaitdsingninanstherditemativecangiodiment, it
di stance of the trigger arm 6 The upper casing half

wilbeanaded that blasigdholden 84 isdlustamted a%mp'g@eg heme@@mpﬁ agein hedfirst
housing 160 as illustrated in

embm"@ﬁ@tnzlausr theysire apf 60‘?%" %nr%?cﬂ%r' Fﬁe?'h*fta?taf H?{“%’t 7URithiee0
e 33 |d§§g'?ﬁ%‘° t@%ﬁf’ %‘8’9 g%l j aceesrﬁrojf ﬁ'on gg@ r eerc?#’ Ve %shs‘?% e ey
ﬂ';IBGIgOﬁ'lQnt ?6 ﬁﬁak indSidnNBWELef sl e 1rdp eﬂf)oé?rﬂgntoéroﬁea%n 76

mai n e upper casing half towards the | ower

nfybé réﬁmiﬁade& 4 A8 Qarkbt AR bEBbperaed krf eififer bhe Jf e Ebove two
casing half towards the upper casing half. The

desdribé otodés) Thad, itisct e anddStobdthpt thé eperifit dedigoatifieger 6 mdyde
carp 46. In other words, the purpose of the pinis to
uped in #eeh 2f gbp dbeqnhe«éremmélmfpﬁeto generateiee spegifich gmpents of
and Pr event themfro i nching on the bl ade hol der 54
l{nh\ghlerhlﬁppﬂ@d&g\ﬂ ;@Blcplgr %%ta)n that embodiment.

Yet another embodiment will now be described with reference to Figs. 23-27. Since the
majority of the elements of this embodiment are the same as those in the previous
embodiment, only the numerals relevant to the description below have been applied to
the elements in Figs. 23-27. The differences from the previous embodiment have been

explained in detail below.

As shown in each of Figs. 23-27, the first difference of this embodiment is that the trigger
button 34 is shaped ergonomically. The shape of the trigger button is such that it
matches with the shape of the thumb of the user. This shape produces less strain on the

user’s finger.

SUBSTITUTE SHEET (RULE 26)
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15 the user. When the bl ade holder is pinched, it is

prevented from noving and the cutting device can no

| onger be used. A fourth difference is the provision

vg% @0/514936 170 on the bl ade hol der 54 to pr 9%&&820@9/000269
rnuous flat surface, so that there will be no

corners which can jamthe nggenent of 20 the bl ade

hol der hub if they are accidentally bl ocked fromthe

sides of the cam 46 from novi ng. Afifth difference

ASsebdiitt diffdienck 96 eHal theCBRIS Y50 BF heddwérScabing 8&IF 16VBRM the upper

conpared wth the previous enbodi nent. By having a

taigaralfl @astjaegntapentiygerd Katen i3a Habe bsercamifirdobirédice the travel

25there will be an increase in the length of the cut.

VB a1 ¢ /tige] Uigdiet ROTHrE (1S OSHa0N0 e Jigs5237ethatdhe pomon 151 of the

difference is in the shape and arrangenent of

ersfile en beagrounigd URWANdD icies i ARG oR] Vel gisnce Piféh%'ag?'r?gm
160 and th 60., Th first st

B0 S Y e B TP Bk e g8
?ﬁf&hll%ﬁ%e@ﬂﬁ 1g,arm 60. The armis a t arm and
the catc

engages against the first stop 175 in the
pre-cutting position. When the trigger button is
pressed by the user, the pivoted hub plate 50 pivots
aichiifpeise s thé prodigibh et 4 reinforoihg sinectuxe 165 Gudhaasa pin or a small
defl ected position for the catch to be released from
prioectidnrirs the dibuging anddogatediadiacant e ceplee ?ﬁﬂmoeﬁin@l'@iems'ssenv
and the arm 60 after deflection is |Ilustraéed i n JT.

ipwardcsefiaction of gpg abthemain w?%? dfe dprafeAsing Balk fowards 6he

d 10 th th ;
B2 e B s P T o
hdlE Tﬁ@‘e‘ﬁt}or?:ﬂg striturk '15§Fs ;ﬁ% %b@ﬁ&%f‘eﬁt& & ¥ark l4b ARtother words,

nmovenent he cutting before the catch 180 is

fridlpbdposebrarsgin ifto Qrmlrttiine alghp BétwséroiBe LgSer andioweidaeivig Rais and
any pre-mature exposure of the cutting blade. In other

plravets thepr feormpibehirg dnrthd biade tedder 84 hersthe loatting device ¢ dripaetbby
bei ng exposed out of the slot 26 in the housing, even
thefugere Whae tr@lpqueﬁglqgr iggpinched, it is prevented from moving and the cutting

device can no longer be used.

A fourth difference is the provision of a ridge 170 on the blade holder 54 to'provide a
continuous flat surface, so that there will be no comers which can jam the movement of
the blade holder hub if they are accidentally blocked from the sides of the cam 46 from

moving.

A fifth difference is that the leading cam surface 47 is longer when compared with the
previous embodiment. By having a longer leading cam surface in the V-cam profile,

there will be an increase in the length of the cut.

SUBSTITUTE SHEET (RULE 26)
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15noves through the cutting position at full speed.

The last difference is the presence of a second stop
185 in the | ower casing half 16 of the housing 160. In
the event of the blade hol der being jamed and
wo »venbead from noving during the pivoting ae¢i/Seeomin00269
the pivoted elenent, stress builds up in the flexible
20 spring elenment 72 and ityssuffers permanent

def ormati on and becones el ongated due to over flexing.
Subsequently if the bl ade hol der becones free to nove,
the el ongated spring el enent 72 pushes the cuIIing

bl ade 54 out of the slot 26 and the cutting bla
Thamgrediffqrence| i in ﬁbwhw apdraraaeemens of He Fukpent ﬁ%éﬂ the lower

S56905h © Ae Bo PR pBR B PRl P B P BT e
tﬁﬁ ﬁm)f tﬁé %&gﬁ?&%ﬁ lé'c% nﬁnﬂ%w?% 380 bﬁ‘g\e gg%nfhe ar|]n6is a

regoi ng scription
rQJIIIeﬁf:J'é(r%r Ad th &h@ &g RHamEI TR ISt dtép 178 iR dasle E@tiMEposition.
purely illustrative of the principles of the

WHBHEtRE itrigder thafoh & prefsed by thausdr, the pivbxidab plaan 60 pivets which
changes and variations will be apparent to those

caeses| thedeflectioniof therarm 6rid atdeflectechposiiion derrthe ratghetattiegalepsed
not intended to be limted other than expressly set

frogy the figskste d he eqaqltmqf]@e@'valieﬁ,glemfot §3;and the amm 60 after deﬂectlon

is illustrated in Fig. 25. Once deflected, the pivoted element is free to pivot and moves
quickly with the cutting blade moving through the cutting position. The presence of the
catch and the first stop prevents any slight movement of the cutting blade, before the
catch 180 is fully released from the first stop 175. This prevents any pre-mature
exposure of the cutting blade. In other words, pre-mature in this context is the cutting
blade being exposed out of the slot 26 in the housing, even before the cutting blade

moves through the cutting position at full speed.

The last difference is the presence of a second stop 185 in the lower casing half 16 of
the housing 160. In the event of the blade holder being jammed and prevented from
moving during the pivoting action of the pivoted element, stress builds up in the flexible
spring element 72 and it suffers permanent deformation and becomes elongated due to
over flexing. Subsequently if the blade holder becomes free to move, the elongated
spring element 72 pushes the cutting blade 54 out of the slot 26 and the cutting blade
dangles freely, posing a hazard to the user. The second stop 185 positioned adjacent
the spring element prevents the spring element from over flexing in the event of stress

build up in the spring element.

SUBSTITUTE SHEET (RULE 26)
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20 17 CLAIMS 1. A cutting device conprising; a) a

pi voted el ement including a trigger arm cutting

bl ade; c) a flexible spring el enent connecting said

Qbazgﬁ)/o'i&usa' d pivoted el ement; and d) cam el bsveBo260
I'ze and shape cooperating W|th said flexible spring

eI ement such as to nove said. blade froma pmcutting

position to and 10t hrough a cutting position along a

substantially parabolic path upon novenent of said

trigger arm wherein said el ement further includes a

second relatively flexible arm and stop neans

engagit rg ts cbed uhdeestodul énhatrtime ffaregqinge deswrip¥ay pi weneeal preferred

novenent of said o ) .

embodiments is intended to be purely illustrative of the principles of the invention, rather
than exhaustive thereof, and that changes and variations will be apparent to those
skilled in the art, and that the present invention is not intended to be limited other than

expressly set forth in the following claims.
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C

pi voted el enent until novenment of said trigger arm
causes said flexible armto 15fl ex and thereby
overconme said stop neans. 2. The cutting device of
Claim1 wherein the cam el enents include a V-shaped
cam having a |l eading camsurface and a trailing cam
surface, and at | east one 20cam fol |l ower el enent
connected to said bl ade foﬂ7engaging said | eadi ng and
i1ing cam surfaces. The cutting device of
im1 further including a V-shaped slot, and a cam
er el enment connected to said blade and engaged in said
sl ot wherein said 26slot restrains said blade to nove
in a ﬁ%ﬁﬁ%g%%h %E&nlﬁék ar path while said pivoted 18
el ement pivors froma pre-cutting position to and
t hrou t ' - Lt on. e bl ade. 4. The
cuf fi %E acﬁ'e\\?/cftgdjeg%@g% 'gtﬁlr?%"ﬁd igﬁlc,ggérd%ﬂ‘g a trigger elenent

connegy eadcutﬁg]gsoqéo%. 5trigger arm whereby depression of
said trigger "button causes said pivoted el enent to

pi vot .f . = ' 5 Ll f - .
D cut o] oAkl AR 2R gadtio R BrbiBidhen:
of Claimghg further including a blade hol der hol ding

said 10bl ade, and a third arnyconnected to said
pi vot gd calmeaBmbntéttrGhsipd ¥Rd Shagdt boperating with said flexible spring

element such as to move said blade from a pre-cutting position to and
through a cutting position along a substantially parabolic path upon
movement of said trigger arm;
wherein said element further includes a second relatively flexible arm, and
stop means engaging said flexible arm for preventing pivoted movement of said
pivoted element until movement of said trigger arm causes said flexible arm to

flex and thereby overcome said stop means.

The cutting device of Claim 1 wherein the cam elements include a V-shaped
cam having a leading cam surface and a trailing cam surface, and at least one
cam follower element connected to said blade for engaging said leading and

trailing cam surfaces.

The cutting device of Claim 1 further including a V-shaped slot, and a cam
follower element connected to said blade and engaged in said slot wherein said

slot restrains said blade to move in a substantially linear path while said pivoted
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engagenent with said blade holder. 6. The cutting
device of Caiml including a trigger elenent and a
manual |y operated | ock, said |ock including at |east
one projection engaging said trigger 15el enent for
preventing said pivoted el ement from noving out of

| ocked position until such4ginme as said projection is
renmoved fromsaid trigger elenent. 7. The cutting
devélement pitdtaifiomla peecudting smitidn po aod ddoeghetive mutting gosition of
said trigger armand said flexible armconprise a

Si nipedladene- pi ece el enent. 20 8. The cutting device of
Caim1 including a manual Iy operated | ock, said | ock
including at | east one pivoted | ever, and wherein said
pi voted | ever includes a 19 |ocking pin preventing
nmovenent of said cutting blade until said pivoted

. | ever The qitingtdsdice pf &laig &l inclgdimp @ teggeriaignend gpreectsd to said

Caim8 including a second pivoted | ever including
trigger arm whereby depression of said trigger button causes said

a,
pivoted
element to pivot from a pre-cutting position of the blade toward a cutting position

of the blade.

The cutting device of Claim 1 further including a blade holder holding said
blade, and a third arm connected to said pivoted element which pivots into

engagement with said blade holder.

The cutting device of Claim 1 including a trigger element and a manually
operated lock, said lock including at least one projection engaging said trigger
element for preventing said pivoted element from moving out of locked position

until such time as said projection is removed from said trigger element.

The cutting device of Claim 1 wherein said pivoted element and said trigger

arm and said flexible arm comprise a single, one-piece element.

The cutting device of Claim 1 including a manually operated lock, said lock

including at least one pivoted lever, and wherein said pivoted lever includes a
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10.

11

12.

5second | ocking pin. 10. A |l ancet conpri sing:

a) a cutting blade for making an incision on a

patient; and b) nmechani cal nmeans for noving
said cutting neans froma pre-cutting 10position

t hrough an extended cutting position to a retracted
position along a path conprising an off-center

par abol i ¢ path, includi hy a bl ade sl ot and wherein
the incision path includes, a first t.h rtion :
ex RHTIRY" BrevERIng TP mAnG PLS3iF eHtine BREE Lhilsaldpheteg tsver i
and.a,second path portion extending at a | ess acute
an@'vgt%ﬁe?%a Vseeg'pect to said blade slot. 15 11. The

| ancet of Claim 10 including a pivoted el enent, and
wherein the mass and velocity of said pivoted el enent
is sufficient upon pivoted novenent of said pivoted

ol ene _ nei i o Lhout . . .
any i PRy b0k Y0 2c8f BRI Bl Raifling -
[ ncsieg&gﬂo pirT_he | ancet of Claim 10 including a

pi vot e e?e nt, and a trigger arm connected to said

pi voted el enent, and wherein the nmass and velocity of
said pivoted element is sufficient to nove said bl ade
froma pre-cutting position partially through a path

tow&ﬁc@camhm%:ed 25position, and said trigger arm
conpl etes the novenent of said bl ade.

a) a cutting blade for making an incision on a patient; and

b) mechanical means for moving said cutting means from a pre-cutting
position through an extended cutting position to a retracted position along
a path comprising an off-center parabolic path,

including a blade slot and wherein the incision path includes a first path

portion extending at an acute angle with respect to said slot, and a second path

portion extending at a less acute angle with respect to said blade slot.

. The lancet of Claim 10 including a pivoted element, and wherein the mass and

velocity of said pivoted element is sufficient upon pivoted movement of said pivoted
element to cut an incision without the application of any additional force during the

cutting of the incision.

The lancet of Claim 10 including a pivoted element, and a trigger arm connected to said
pivoted element, and wherein the mass and velocity of said pivoted element is sufficient
to move said blade from a pre-cutting position partially through a path toward a retracted

position, and said trigger amm completes the movement of said blade.



20 13. A cutting device conprising;, a. a pivoted
el ement including a trigger arm b. cutting bl ade; c.
a flexible spring el enent connecting said blade to
said pivoted elenment; d. camelenents of a size and
shape cooperating with said flexible spring el enent
such as to nove said bl ade2brom a pre-cutting position
to and through a cutting position along a

13subst antA altiing desicabahprisingat h upon novenent of said
trigger arm and a a frangi bl e I ocking el enent
conneét edpiveed algmeat in¢ledingd g triggetiamvot ed 10el enent to
prevent pivoted novenent of said pivoted el enent prior
to br Bakquitpddiadesai d | ocki ng el enent. 14. The | ancet
of Aaim1l13 including a trigger button ri

: . ! i dl.

conne&t el springElempnt FonieE "glsﬁ'dl@?deﬁﬁégldé’h‘%’é?d gment;
Cl aim 14 wherein said . ivoéeﬁ el enent and. sai d Tﬁ-}{?}(i er.
ar m ad 8] BBt BFee 218 hefe CoBREtRR B BlCRNRE SPring
16. The lancet of Claim 13 i di_ng a first |ockin
means ca‘?’?m. sb’ﬁrf’ £5i'9 Mo aé“ﬂ?"@#%ﬁ@;ﬂl aﬁ%’ﬁ@{"lq B?ﬁ%tgﬂglpya nd
Tt 0 R TR g Sl 3, bR 5Lt pon

movement of said trigger arm; and

e. a frangible locking element connected to and carried by said pivoted
element to prevent pivoted movement of said pivoted element prior to

breaking off said locking element.

14. The lancet of Claim 13 including a trigger button rigidly connected to said trigger

arm.

15. The lancet of Claim 14 wherein said pivoted element and said trigger arm and said

button are a single, one-piece element.

16. The lancet of Claim 13 including a first locking means carried by said pivoted element
and stationary mating locking means for locking said blade holder in a retracted post-

cutting position.

17. A cutting device as claimed in Claim 1, comprising:
a. a housing having a first stop;
b. the pivoted element having a catch mounted on a resilient arm and being

for engaging against the first stop with the blade in the pre-cutting
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17. A cutting device as clainmed in Caim1,

conprising: a. a housing having a first stop; 25b. the
pi vot ed el enent having a catch nounted on a resilient
arm and being for engaging against the first stop with
the blade in the pre-cutting 21 position, the pivoted
el ement being arranged to ?ivot wi thin the housing
responsive to activation of 'the trigger arm by a user

of a for %Sméé‘ﬂ" ﬁ% pﬁ/% %e er¥'1$r$0be‘iahf | ae angnd tto Plv%)ﬂ\ﬁltrgrétth h?using

reS|I|er? ar m

rel ease r%{p%ﬁ%e&?qo féc{l\?attl?ﬁto %{rlbﬁgre B %&l é)m&gofty?orce which

cutting O nove positi

assi st eq0yeARHki RRe@iontd? ?%er F‘e}\hlt&htemn #f ?d%ﬁé@é& g&gﬁlofnrfgmm

the defl ected position. ting device a

cl ai med daphGh e?'él€b§e7frorﬁ QREPi r'sEétBS thereby allowing the %uttﬁ‘\g blade to
second st op inth housi ng el ng to restrict

f1 exi bl %&@rth%gﬁltmﬁﬁlnd b&'ﬂo?aoéé‘é%fedf thyeXdtiBH of 4R rebilient arm
cuttlng device as clainmed in daim17, conpr|5| ng:

a rei nf Qegriiy fPdrh Wl defiBctbdpédipnhousi ng for resisting
i nward deflection of a main wall of one of an upper

casing half and a | ower casing half towards the other
150f the upper casing half and the | ower casing half.

18. A cutting device as claimed in Claim 17, comprising:

a second stop in the housing being to restrict the flexible spring element from

over flexing.

19. A cutting device as claimed in Claim 17, comprising:

a reinforcing structure in the housing for resisting inward deflection of a main
wall of one of an upper casing half and a lower casing half towards the other

of the upper casing half and the lower casing half.



