10

15

20

25 .

A DEVI CE FOR PERFORM NG AN | NCI SI ON FI ELD Thi s

invention relates to nedical instrunments, and nore
w@arviocwkarly to a | ancet used for maki ng i nci BEHG20091000269

patients. BACKGROUND Lancetg are relatively small

hand- hel d nmedi cal cutting devices used for making

incisions in patients such as, for exanple, in making

i nci si ons i naldevibesteR PERFORMING AR IkelsioRy 0od

sanpl es. Hence, they are sonetines referred to as

"heel sticks". A nunber of prior art |ancets have been

proposed including for exanple U S. Patents 5,314, 441,
FIERDO51, 582; 6, 402,595 and 6,221,089 to list a few

However, all of the prior |ancets have suffered from

one_Qr e r e producin

non! g @aﬁmf’"gﬁﬁgeé% m&r%raﬁgdm%fﬁﬁanﬁ ﬁfﬁ partigupry @mfncet

and. %ﬂ ect to variations in the
IeU

Use%‘%S”E?‘&R%‘"&éB’é‘ﬁm on use by different medical

personnel . In addition, they have been quite costly to
produce, which is a serious probl em since they are
BAGKGROWND once and then di sposed. The object of the
present invention is to elimnate, or substantially
reduce, these and other problens of prior art |ancets.

SU%@X’(S’%@‘?&!&I% &Hélt 'hggd HSM' rﬁ@dlté? Q:gﬂﬂ? '&v@%? hg{&t %ﬁj making

el ement, a trigger and a cut

mcn&@ﬁ@ﬁpﬁﬁ@nfsoslfcheasf)fo‘t‘%&&qpl@l ﬁWﬁQﬁmé fMcis nQQHfHJ‘lgeﬁ‘f Ubi hBits to

novenent of bl ade i n a substantially paraboli

také BloBd Binples icieR] i) G {Im iR\ NeRed to as “heel sticks”. A number of
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-idéally 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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Fig. 1 is an elevational view of the bottom edge of
the lancet; Fig. 2 is a top plan view of the |ancet;
wO-@0/08@44 S a perspective view of a trigger bup@DSG2009/000269
Fig. 3b is an elevational w ew of the trigger button;
Fig. 4 is atop plan view of the bottominner wall of
the casing before the cutting nechanismis install ed,
BRIEF OESERIPTION OF(DRAWINGS ew, partly in cross-section,
illustrating the cutting nmechanismin a first
Fig. prissarcelevationpl yew iof the hottdm edgedf the lancet oss- sect i onal vi ew
taken along viewline 6-6; Fig. 7 is a top plan view,

partly in cross-section, ‘illustrating the cutting
Fig. dech@p ipRfview d tfeaaseg pre-cutting position; Fig. 8 is
a top plan view, partly in cross-section, illustrating

the cutting nechanismin a third pre-cutting position;
Fig. B3 ig.a merpgctivetvisy gflrdmgoer ewiionpart |y in cross-section,
illustrating the cutting mechanismin approxi mately

oint of the incision; Fig. 10 is a plan view,

Fig. ﬂ%lsﬁ")?'qvgt'oé‘?b‘%f‘é” ofdbs rigger BP9 st r ati ng the cutting

rrechanl smin the postcutting position; Fig. 11

| Fig. Y LJt %Jﬁ)h d)?atne\ﬁ’%v& g\‘?‘th(? &éﬂngeﬂéeer w@%‘; @ng%aé S’% gé}gr%‘%h cu ng dmechanism

an enl ar VI ew

'5'"55?"eﬂhe cutting path shown in F| g. 11; Fig. 13 is a top
pl an view of a second enbodi nent of the | ance; Fig. 14
gss- sect |rt?nal Vi ew takﬁ1 al on view line 14-1

. Ls a.cr
Fig. I8f'S gl P i’BV'e‘h‘E Y118 G[ags3e6lgp; ! sé{ﬁ"r\%‘ SvCdHng mechanisgg % st
pre-@ttingghositom; Wit h t he top cover renoved,

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

Fig. 7 is a top plan view, partly in cross-section, illustrating 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. 16 is a top plan view of a third enbodi nent of
the cutting nechanismin a first pre-cutting position;
wO-2@0/014044 S a cross-sectional view along vi ew PCTEG2009/000269
17-17 of Fig. 16; Fig. 18 s a top plan view of the
third enbodi nent showi ng the cutting nmechanismin a
second pre-cutting position; Fig. 19 is a top plan
Fig. V4 B dbdssishetiohdlivieds teldncathngeiew lmk dvwi 1d@f Eige1Zut t i ng
mechanismin a third pre-cutting position; Fig. 20 is
a top plan view of the third enbodi nrent showi ng the
Fig. Wfsta' t&gﬁ)IQﬁGE\ﬁBf #8%éddnd Bﬁ\bs&héht%thm@esﬂob lcOVEr rdmhded;2 1 i
top plan view of the third enbodi nent show ng t he
cuttlng mechanismin the post-cutting position; Fig.
Fig. PRisiado@plati tes os£third embbddimestwf thelcatting nenlganisnei al first @re-cutting
-22 of Fig. 2 1, Fig. 23 is a top plan view of the
ourth enbodi nent showi ng the cutting nmechanismin a
first pre-cutting position; Fig. 24 is a
Fig. w RS cro85Ed AR vichaoriy BV i €M1F bheig2fe;24 of Fig. 23;
Fig. 25 is a top plan view of the fourth enbodi nent
showi ng the cutting mechanismin a second pre-cutting
Fig. PBS$ i top ;plani Gew 36 theSthidd emPodiinait sHodrigothe tdaiting anachimism in a
seco gbm{w@ent ggomnng the cutting mechanismin a third
B R PPH& osition;Fig. 27 is a top plan view of the
fourth enbodi nent ShOMAng the cutti-ng mechanismin the
Fig. qgt§ brt‘&p Blgﬁ 'vtehp& thE'tiIrd, &fibddimént! PBwitigae CLfing Hech&fsm in a

nbodi nent show ng the cutting nmechanismin
thlrd pre cuttmg position;

posi

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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the post-cutting position; and DETAI LED DESCRI PTI ON

Referring first to Figs. 1 and 2 which illustrate one
w@eabset4oed enbodi ment of the present inventi onPCT/b€2009/000269

mechani sm of |ancet 10 is housed within a clam shell

casi ng conprising an upper dasing half 14 and | ower

casing half 16 as viewed in Fig. 1. The casi ng hal ves
are permanently secured together such as for exanple, .
Fid 27 i AJOR BIam gy oL e ot ebediis] SRS e Gufhg mechanism in
thel RBPGPosMien,casi ng hal ves as shown in the fragnentary

viewin Figure 1. Alternatively, they nmay be secured

by adhesi ve or other known securing neans. It will be
Figuades attop @lanhaéw oh ehecfasitim@mbsdiehtisivaving el ¢utiignmettanism in
theuseE_'C .hand.tiobetv%en the thunmb and m ddle finger, such

Y5 rég?%gb Ihd Dot t om casi ng hal ves becone the sides

in use. In order to provide maxi mum grippi ng of the

rather small |ancet, the external surfaces of the

casing halves are preferably provided with irregul ar,
DEFARED PESCRMPTION €ctions such, for exanple, raised
~circular surtaces 22 and/or a raised waffle pattern

24. Alternatively, it wll be understood that other

forms of high friction surfaces may be used. The

casRefgrring first HUFigd elr anat 2whibhdlivstrate @nesprefen28 embodiméent of the

circunferential edge walls 28-29 of the two casing
presantvieserition, tHeempohgnise obflareket ddvisipobdesl witlpn &f clam shell casing

cutting blade 30 to project out of the casing so as to
comprising e upperi Gising twalf tshang kwee nasingPhalf 46 Asl Wewadhie Rigld 1. The

surfaces 28-29 adjacent to slot 26 are bevelled at 32
casifim helveh dreh eeananently seamred tpgsthgesueh 9e doi eixanaple, by pins 18 in

i nproved ergonetric shape which confornms to the
holes 204 8t Berednens oft the respecive casingrhales FsothowRdRpne fragmentary
_heel _area of an infant. As further shown in Figs. 1
viewnip biguend. prtematiyely BRpJBMBAtsestrednky 12dhesive Pp 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 irregular,
high friction projections such, for example, raised circular surfaces 22 and/or a raised
waffle pattern 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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includes a trigger button 34 including side walls 19
whi ch slide downwardly in shallow grooves 2 1 on the

woeisiowisur f aces of the casing hal ves. Tri ggePChsG20091000269
34 actuates the cutting megchani sm i ncluding blade 30
which is nmounted in a hold&r 54, as wll be nore fully
expl ained hereafter. In this regard, it wll be

to pﬁ)@?@ra?ht QYquO\;elaaérgénlgtn% E)e %H’Iéf‘p&ﬁlf { EhQQn&glbrgg% of the

ton i engag e user s In |nger to pus

patient Sudhts! g)? gﬁ%ﬂ%@ﬁglhgelsa‘t‘@oftmgfaapr ef erably, the upper

portion tton i s provi with a high friction

Suﬁ\fs 3Ghe? YAbWAS nggr 1 %Pﬁarﬁ’lo‘ﬁe frefBired @hidodintdnt bi fHéSancet 10
and grooves 33 whi be nol ded into the button.

inclubd %rtﬂédér\(ﬁll‘tbfn 3Qf|nr5féiﬁir|igS Side NS M 9fvaHiers slﬂfe dovevardiy G bigdlow
surfaces may be used to prevent the user's index

groof/ésngﬁ bn tHe0s0tSilie Birfites \Wh e chepgdafeBdTidyer blitdhg®s actuates the
button. As nost clearly shown in Figs. 3a and 3b, in

cuttif) heph@hisii liedludiidd bid i 880 twhidheis fdug@erin Auididen 54nad witlds raore
pair of |legs 37 which slide dowwardly al ong grooves

fully 3Rplhined herebfidrein taisirégare, ibilltbeaindastaog. thattibe bpdr somface 33 of
portions of the button include two enlarged tip

the trigyéri bautten BBendaigedh bglthelaseris igdecirger 80push thadution dowewardly
of the casing. The top portion of groove 39 is closed

suchsthah prifatablyh éhee mppergeattion pf ther buttonsis rovded wtbpﬁpéighifﬁdion
groove 39. Accordingly, once the button is inserted in

surfadecsuctaes rfgr enamntey arlvrality of Gdaes@ndigreovies P8avhigh maybe molded

~ prevented fromseparating fromthe casing while being

into thgubipe AlEmatvely.odcowse.dithy ferpatbion figionsyrasrsmayRaysed
in Fig. 2, in order to prevent acci dental depression

to P"G‘P’e'ttltf@ yser g ieex foger digm %\'pa'ag wheg éegrsﬁ%ﬂgﬂhede e guitn.
provided. In the first enbodi nent as il

Fl 85.mas g [RBOURNBUYOR. CRANS Sy T2F PSS, eqbodiment the
tnggghguq%lghéql&d%g%\/%?rl cgmlgggsg& glglﬁp g\g/iee i haﬂldfa%ng%rrct)oivgg Bé in1 the
inner sur?ace o? rtheeng:z!\s?rkg q‘%gebo%m porgons o% the button include two enlarged tip
portions 38 which slide in grooves 39 in the outside of the casing. The top porﬁon 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 manﬁally 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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and the upper end against button 34. The |ock further
i ncl udes one or nore | ocking pins 42 which are
w0 eefoywas i n one or nore holes in button 34. |PCT/BGE09/000269
manner, trigger button34 cannot be accidentally
depressed, but rather, can ofly be depressed after the
user has pulled lock 40 out of |ocking engagenent with
both the casing and the trigger button. Referring to
34:%1‘."0&?313%"?'8 rde@é%ﬁsﬁ@' A irpthes cAR oplyRdersessed after the user
a ars before the installation of the cuttin '
haﬁ*@@ﬁ% lost 40 Pyt lockingiengagrment ywgh ALk the sasing %}lcgtﬁa frigger button.

S TR R LT R AR AT
d B BB eSSBSl ARUahR550 s By el om o
g g e B ST S 8. g s
VS AT B BUBEo ORI, 90 ot o5 o
A R LN e R

ex%ﬁ%‘%gqa% rf? atshat bnd Gis bfe z'?rggg énge,[é itk fcilllgﬁ?r pin 66

on the inner sur casi ng

mdhté® off LRINR- RIIRSE B4, LAl 286 sUHab&c 89 @95H3051'e(€fn_g§€éd B¥ a second
half 16. As such, cam 46 al so serves as a thickened

caRPIiblidWer Oin t 68 afdS hdinfedl bn Iadd Ghoider ! 34defhie AL 148! by be
| ocated hole or journal 45, as nost clearly shown in

mim@scturdd as sdpafaté @Epent BBd desiretPtesEatirig Rt 1) i€ preferred that
further described hereafter. O course, while the cam

th@ @ain 68 nididkdt 61 tHeOihévasdurfags 17037 cakihgl HAIfURE. BéltaesheaSiece, raised
being integral, it will be apparent that they may be

supfatel pottion obesingathifals. ABGuEE [pamattealsd earess as b thickeabd portion of
to be understood that as shown in Fig. 6, upper casing
thé&b$ing shalf 161 andascladesi al eantradigliocatddr hae or jaugeal c&masinidst alearly
journal 45' such that, when the casing halves are
shawp énrifigsd4 -4, fdy re¢rifing B Btubsshafich? ocbeaturtbert deseribld hereafter. Of
the journals.
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 journals.
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 secured 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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The interior cutting nmechanismw ||l now be further
described with reference to Figs. 5-10. In one

w@eabser4oed enbodi ment, the cutting nechani sm cRPCPsGEO%000269
the previously described blade 30 which is secured by
known neans in a bl ade hol def 54. Bl ade holder 54 is
connected by a relatively thin C shaped spring el enent
72 to a pivoted hub glate 50 which includes the

diaction 6fiargw fede shafe 82 PiVgls i9Hayrpalsid. \MHbcH’fa'iesf’%f‘@F‘éfr 'aﬁipgies an
nol ded as an integral, one-piece elenment. Thus, hub

infsigal consoPipta, Hegeri M RhAvIg @ $BRPt PT FUNEGH Bnc 38 Whichis eseived

pivots in journal 45. ate 50 _further includes an

b‘?tWF%rg the spagae: aB@r@&e@st:’r? @fgtﬂggeérbh‘ftg% 3ﬁa<>9‘f?éd'39|¥ ngaressin of the
bé&%ﬁ@%ﬁgﬁp&#%%é@gwgymﬁe rIFqC | ve bet gr%%gﬂt Joumal 45. Hub plate 50

Utt cau

RSN OISH o soden s F%rﬁ'"sﬁergﬁ Ty gsauf"%s%'ﬁ{ i iFdhe pre-

Lﬁé’}%ﬁ%&\"{‘é‘f%’é‘%ét hE{g %gﬁggg §‘? ? th%ecr%ntg %adr%t a prptruding stop
Etok the %ﬂ ¢ B rr‘eésoh %?ttﬁeagrg -g tlghﬂ réa ahtlj']% r51 SsitfnTof the
PO R ob s o, B % A8 2BIrrnbies

e arm I NSt a

ot %,L.-Qee lsPeSégm %ucrﬁx FSRRA g)la%c ttn& afth %6-%a§ gdﬁrba&e#m.aéoeanoum of

Ion O ne- pi ece p ate such

ﬂ&ﬁ.@fem % ﬁérﬁng% mmeﬁ %QQdQ&%ss%dPﬁﬁ@?tsﬁé% B&H stiPpbMion 62

|ty when trigger button 'S
arg)etﬂé%ﬁﬁr%%netdl&eﬁlu% pm@@@ .ﬁa@amgss,% £¥9 1601 47 &a?dee}%ev b@ pivots

entire one-piece ubpate 50, including arns 56,

exditheh) AgRINIA tledireafion B AHIWEA E¥E tBEBlLCUtHRY ;SBs\tloh%hb\bﬁm Fig. 5

direction of arrow A fromthe pre-cutting position
toHE PostLduitting Posifiort SrAWIHEINIFRG 110C Wil B uRFstbb® thas Hy\Entirdimotion

Fig. 10. It wll be understood that this entire notion
frérh QPre-RUEtCHIstLRt Paxaits Gitbalganstamandduslyghbyever, this motion will be
i nst ant aneously; however, this notion will be

dedesiced ihaitk followihg distdt pireseg oflmstiomct phases of noti on.
First, after the manual depression of button 34 to the
posi Eirshnafteh thenmianudtidgpressiofn of bhtkom 8 v theer pbsitioni showofin Fig. 7,
the button is stopped either because the bottom
fupbert daywnw@sd 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 alternative
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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of the button hits the top edge 23 of groove 2 1 in

the casing, or in an alternative enbodi nent, the
whedbomoaf | egs 37 hit the closed end of gr oovECBSG20091000269

ei ther event, the novenent of the button stops, and

therefore, the further pivotgd novenents of hub plate

50 and bl ade 30 are due to nnnentun1of the parts and

are independent of the user's strength or dexterity.

donfarJiI? t6Wstd tstot t 262 whil® ag tdiihver 68 GRddaUdiblg Bdnidurface 73. This
flexi ble finger 60 before it snaps over abutment 62, ‘

midrCEoritingss adharHub fats oyitimiegho pivotl ahereMelidGArigyardneb and end
nonentumto the entire one-piece hub plate and the

59 dadevardly betWdehaspasddlets i3M dfibgttorB34 Bsiblapé 30 @ppfdaches the right-
continues to pivot about shaft 52 while Cshaped

hdngingige 1of sipr 26nap vidwethinRigligas cam fol | ower 66 on bl ade
hol der 54 in engagenent with | eadi ng cam edge 47.
Bec ditig.e9 showshthe\incisiapat 6 poimé of degpeshpertration into the patient. At
forceddownwardly toward slot 26, while camfollower 68

this| goifdscami foligwerdib is at frecand/d leadingscanp surtace d@ randnsialsoul 4o move
the hub plate continues to pivot, thereby draw ng arm

uiBGreindlona dralisg canwendadt ¥8.0Ewillalse bpaeied thabgam3gliofer 68 is also
button 34 as bl ade 30 approaches the righthand edge of

abgubto beginggoving:yrwearily iFengagement yith can Ruigeetdqdn plab7 & dumto the
at its point of deepest penetration into the patient.

tepgion g | SPripg i’ & pullipg theftladedialder sigwakdly, in qquélognlasmuld be noted that
| eadi ng cam surface 47 and i s about _to npve upward

huby Rigfg Orisiliustrried anhaying ag @ddiional a7y angy %Bml?@t'?fb?% SXte"d'“g
t hat camfoIImMH 68|s out . to be

f’%\REPBW'qeh ‘é%ﬁé RERL 4w k a%sgfﬁ F‘a%’ba' E}t'ﬁe §Ft5’gd*ﬂ?“t- the

ensi_gn o X bl ade
S’ﬁ‘B? P b 208l 8 7% ekt erdih o pREti 1 i B tene pch that
| ate 50 IIustrat Vi ng, an .additj.on
=t ﬁ% by o8 Rede % Hoed PR Ten dR ARIAgeT P P58 Force on the
bIa %glrde? %u?n? &E{tl t;ﬁiﬁs h eklér q@ g!ag %%F}é r\‘o?‘rpd that 7sétjch an

er na IVG ape and angd

@ﬂ%{lglhﬁ)ré Egﬁcﬂ r% e?gaw e&}eF %d7a%ovg%(e gﬁb&%ﬁfag %qne%ﬂﬁ# of the

entire cutting mechanism as previously described, such that am 74 and projection 76
may be entirely eliminated thereby adding to the cost reduction of the mechanism.

Figure 10 illustrates .the final, post-cutting position in which the blade has
completed the incision, and it has been retracted entirely into the interior of the casing
such that it is not a hazard to any nearby personnel. This movement of the blade and
holder is made possible by the provision of opening 71 at the upper end of cam 48
through which cam follower 68 passes outwardly from slot 70 under the action of spring
72 which flexes into its predetermined non-tensioned shape.

As further illustrated in the dotted-line Fig. 11, dotted line B illustrates the cutting path
of the tip of blade 30 as it performs the fncision, and it will be noted that the cutting path of

the blade is entirely a smooth curve with no jagged portiohs. It will be further noted that the
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arm 74 may be nade to engage projection 76 and thereby
add a pushing force on the bl ade hol der during the
weuiiviong4phase. However, it has been found thapCESGCHIAM0269
additional force is not necessary, over and above the
substanti al nmonmentum of the g¢ntire cutting nmechani sm
as previously described, such that arm 74 and
projection 76 may be entirely elimnated thereby
initizdl ghonign X@f tHeecuttiog path &chitl atrélativelyfsharp cadiecinglel of lass Hag Wb @egrees
10 illustrates the final, post-cutting position in
withhviesect toesidt| 2@dagainatowhicntpe @atisit's Bidn isnioiconteet, This @raducdsaa clean
been r_e_tract ed entirely into the interior of the
and ggpqﬁ)gnlgqj igisioR pthichithgndegerpesswiderAmtilgt is gu%qyuqq’@&yvﬁgdrawn cleanly
er so This movenent of the bl ade and holder is
RRHE oot B by T B, P oS Bals fgn %{tportr?@ X. This

atppgen 9y ' or fI
pré@s% e%e?g&[‘aé %[Brérﬁ%r nr?f;eﬁg(?!g aln(“'cg‘!-c(::eantrt%r| é)g Ib | p I|,]n co]mblnatlon with

thé Righ 98eelandtdh snd Ebﬁéﬁﬁm'oﬂhh‘r%tdrl]atg? ppf{ ROt B 1 egtsﬁed energy of arm 60

non-tensi oned sh ape

beflivé it@Haps! dVer fhuiment &2, 164RtHeEAl distdVereB tb bioddd A b@sstdnbiflly improved
cutting path of the tip of blade 30 as it perforns the

indighari whichn prodaksitiie wlirediz@ncuat eftbidddadaniplecin aLdubstagtiaftes painful
of the blade is entirely a snboth curve with no jagged
manmet. iAtsasthe ispeegiand abeurday of thercutting sdbsdhately theciamietregardiess of the
portion X of the cutting path is at a relatively
deé‘ﬁﬂ?yp)’ sgenatle °fa'ﬁ@ fiagesrmatias &f theaiseud h%g’f‘@@sthwpf'?f art which often

ot 26 t. whi.ch th t Kin i
Pf?drev E%ﬁtfs'etwefwﬂp%edﬁ@g’ﬁ% R b @F%Qnmaﬁapéﬁvﬁg.%n?s , and or the
unev gregsgﬁ%l\lp%/ G f{nﬂ%:]ofqg F I nth Sk presglg mWHtlorh produces a

seq awn C ean pOf ron

clé%hsgn@&th afd ﬂGNIaSg@inng:lﬁorb bt aA foeal @lgbg ﬁ)rtogﬁﬂnr{g%oooéamples with

portion X. This precisely defined path, hereinafter

ledsQfafi |hﬂi€l¢& on @ ;ﬂﬂentQﬁlfﬁq GRAahes aﬁﬁrﬁfﬁﬂ?ﬂn%ddmbrﬂ the fact that all of the
conmbi nation with the high speed noti on and nonent um of

maving dairtaded pleoruis efl tHeycutting nescbaindin esreprigy acdingde, onéPiece element
before it snaps over abutnent 62, has been discovered
allpws {hecatireemechaniém tabe mass profiuned by atbldingcondy A opkipiske hub plate
produces the required anmpunt of blood sanple in a
5°§u B StbsAntialy lgwar cesf thegiprviusly possible.

As further shown in Fig. 12, the cutting path of the tip of the blade, and hence the
profile of the resulting incision, comprises a first path portion X which has a cémponent
of motion in the direction of the width W of the incision as the blade tip enters the skin
and penetrates to depth D. Thereafter, the tip executes a smooth reversing curve at B,
and then the blade is extracted along path Z which has a lesser component of motion
along the width, and a larger component of motion along the direction of the depth of the
cut which withdraws the blade with minimum width of cut. As a result of this preciéely
defined, and repeatable incision profile, both the depth and width of the cut is minimized

and yet able to produce a completely sufficient blood sample.
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manner. Al so, the speed and accuracy of the cutting is
absol utely the sane regardl ess of the dexterity or
waeorengtomt of the finger notion of the user. ThR&T/SG2009/000269
unlike the prior art which often produces a relatively
jagged cut due to the jerking notion of driving
springs, and or the uneven pressure by the finger of
the user, the lancet of the present invention produces
a C|,¢§ébon8rﬂ?&bﬁe@6ﬁ1b6&ﬁrdnﬁggthd préeng inBntdh VAl noWesd described
shape for obtaining blood sanples with | ess pain
withYefdréicedo Fiyst 1621 P.althetsutting \Whethtbigl of Yhi$ 8mBadiinBAES the ddie as
addition, the fact that all of the noving parts and
th&tl ewrtlisty Odsctibed, it tacogrdimglytag issie ¢efetenice dumetdls glecapplied to
one-pi ece elenent allows the entire nmechanismto be
FigeasiS- 18 aslirc Eigsby-120The diffecericy df hise saengdi et dindnt (ftomt ¢he first
50 at a substantially | ower cost than previously
ensigndit epertains fto rthdr ositveo safefynoék. dn thi@ embiodingamt.t asghown most
path of the tip of the blade, and hence the profile of
cleanlg i EBigal 13 ang 1 ciash ohtheapppr arsblowar ¢asingthabves H 4pmdt 16care cut
X whi ch has a conponent of notion in the direction of
out mithwreliate $iplsf80ia0e andh811.8it oo farn twrepibbtad deversponenereeach side of
the skin and penetrates to depth D. Thereafter, the
the icpsing.deaphedf the $Me pivateddewsrsingg aciplalivelytarge parignt 3686 and a
the blade is extracted along path Z which has a | esser
S"!?cﬂﬁb@?ﬁé‘m 8687 nbevsendhe sigts the cRsiRgHs uagit sq qséPé@ﬁm connecting
onponent of notion along the direction of the depth
p°8f°"§ $é: 88u?“q/@ﬁ &h WM%“HH'FC&\RB ag H?B!°E§I aligwing;titing MAYEmgR] of the large

wi dt h eCJse

posiai 16 She- EX G 1 %ﬁfﬁ"&? ppong, Jhat tp @i e 48 glepresses
poflaas,hiris it 1 janee € M5, G50 S PER ioBerife Sriler Porions
87R7" i IFed Bl Plvpl ot el pr%%ﬁgss YT S claty iR, 14,
Iocﬁ: ;Burqg Sg%%hﬁ'gyc%g}é&tte& EH gnc? ﬁ? %e sﬁnaf]é}ep} \ﬁo?gﬁe 1e98r portions

pr evi-ous SCT 1 ord
o AR R, Pcadpalep rﬁzw@e‘@%misrﬁz%%?%«eén@
cuftirnamlécjﬂgnifshraﬂd engage one of the arms on hub plate 50 such as, for example,
between arms 56 and 60. In this regard it will be understood that, in one preferred
embodiment, arms 56 and 60 comprise a thinner portion 83 and a thicker edge portion
85 as shown in Figs. 14 and 15. }Thus, the locking pins engage the edges of the thicker
portion 85 when lever portions 86,86 are not depressed. This locking engagement
prevents movement of arms 56 and 60 and thereby locks hub plate 50 in fixed, locked
position. However, when the pivoted lever portions 86,86’ are depressed by the user,
portions 87,87 move outwardly of the casing and pull the locking pins out of
engagement with arms 56,60 thereby releasing the hub plate for pivoted movement as
previously described. In this manner; the second embodiment performs all of the

functions and advantagés previously described with respect to the first embodiment, and
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enbodi nent pertains to the positive safety lock. In
this enbodi nent, as shown nost clearly in Figs. 13 and
waxosawhd of the upper and | ower casi ng hal vesPABS@my9/000269
16 are cut out with arcuate slots 80,80 and 81,81" to
formtwo pivoted | evers oneqpn each side of the
casing. Each of the two pivoted |evers has a
relatively large portion 86,86 and a snaller portion
it V&ill b8 7appai3eit Wt ptheh ensk of pivoted lodks inmy besusenc stchsas s ekample,
form connecting portions 82,82 and 84, 84" which
hofesric thyof the apns/whish alaly beiengaged by pins, sbuteneptstor difie likee
| arge portions of the lever relative to the smaller
por tA furtber arhiaadirnent with sow bh eleagibed céiprefesanse po Figsotfs21. Since
86,86" into the lancet with his thunb and m ddl e
the inmajasity of Itee Sirmhents op dhis ieprbodBreng 2re e saMecap those previously
outwardly away fromthe casing. As shown nost clearly
deperibedgthe Bame| nypleraig haverkeeg@pgid tg those slamantewhich aggihe same.
carried by the smaller pivoted |ever portions 87,87 .
As\ghown ineeackh pé Figsa il &-2hothe fieys rdiftaranre of s |egbedimenpiisdat trigger
88-88' extend into the cutting nmechani sm and _engage
buiiera 3dfis feraedrassarn (teard. prempigcs poige of Jub rlate SQXSW%@'V as a
_between arnms 56 and 60. In this regard it  wll be .
singley E1Aeg0 BRI CPRNeGHRd 1Br B chtbe Blsno Anniglimedipie capecting
and 60 c | se a thinner portion 83 and a thicker
pogﬁﬁégﬁﬁP&gg5685 as shown in Figs. 14 and 15. Thus, the
| ocki n I,nS, engage the e s of the thicker. rtion . .
05 bR SR RIER roph 08 B i pRTp Sl EL0BA 4 Provison
Lockin agene r : :
of GRS e eeBrTab BHEREr bySyielt BBiya of b Ao so

Asgrgu’g%tgézlggahrye Xin " Fig%hﬁd; alﬁt%:q?,pio)éﬂﬁ& ‘fiatl 8§y %&teﬂ@%tﬂggf}&h me;vséot 94

epr ess e user,” portions

: q : . . .
ol g, 1, iy R By e
préBiedd etgefb:af]torﬁ'éﬂaé SFtHEQ4E SRiRing 3Fe RASHIY AURE Yottom end 91 of the

descri . this manner, the second enbodi ment

sIREUEWEVES, t8b 90 Qlsolif@udes a groove or other weakened portion 92 whereby the
locking tab may be broken off by the user immediately prior to using the lancet to make
an incision. Accordingly, when the user breaks off tab 90, connecting portion 89 of the
plate is free to move downwardly through slot 94 and thereby 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
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functi ons and advantages previously described with
respect to the first enbodinent, andit wll be
wa@ppanents t hat ot her fornms of pivoted | ocks nmaRCDEG2009/000269
used, such as for exanple, holes in any of the arns
whi ch may be engaged by pinsp abutnents or the like. A
further enbodinment will now be described with
reference to Figs. 16-21. Since the majority of the
dedreB8tgB’ e4rriéd by hepiawi 52 Thugfaé shbwn smeEclesiytimBige22, when the
previously described, the sane nuneral s have been
hudpplhieefas ainidsp sempletsteitd ulvpivetbd aneventeat, saiethe Adadehbag) been
in each of Figs. 16-21, the first difference of this
reeadiedlinteatafepobitiat irt the ggsing bsisham BFig.21f thertesd naseaent of the
integral, one-piece portion of hub plate 50,
plte ehesealdelerds98) 98! todledforred desnyandly, betwrncamdrbetomentojections 96,
the hub plate by an internedi ate connecting portion 89
960 fvhjzhatpeedsDslightlys dae tral thei sligbt Bexdklity 0b thet ¢asingrisallgi Feus, ghe hub
previously described is the provision of a locking tab
plge ishpreented iy proiectipes 8, yOtanramt mgyiad ,in dhe- grnegite direction.
portion of hub plate 50 As nost clearly shown in Fig
Accgrdingly, tie hvlb@l@itméo,t biadegboldert ehard PFPF’%@QW% pgpl@\(elyglgcked in a
formed between the casing halves. Thus, any acci dental
saff reHPAigd @BTIHOLTO aheotie e ableite 'W%@@Y]f‘%%?erﬁ?@ebot tom
edge _of the tab striking the caS|n at the P ttogl %
9 1 de rreferred thder%\%?fé?m ?faiB's%“bcﬂ LNt e UgERVs, First, the user

R vﬁ‘ie%ﬁ&ﬁ%ﬁ% PR %8w°ﬁ\éﬂrﬁex§"ea'esafyusmng
tn&%%mﬁ a{#@éﬁ I&ﬁihﬁ@g Eug%r’rs lgggﬁ%@e{jpfow(egsr B{Pus time finger 61 is

in e b Pty BB deyed e Pl g nat o

ce%oln cﬂeg?e f%%g ?st |J g&]{e%f to%r %Rmeﬂ)ut{gn %OSVHYV&!% ag k\g fﬂ%rblfsgp fhcreases

enbo romthose previous

thIEnrfSr : gb?’fugh%n%r%%sgi Q)ﬂsté? g)ggtor# ﬁg'}éhfﬁaé‘g?s& Qa%@rolvéfr §l§erW@nt 62
whereby plate 50 is pivoted extremely rapidly in the direction of arrow A. Such high
velocity of the hub plate creates sufficient momentum to carry the plate and blade
completely through the cutting and post-cutting positions illustrated in Figs. 18-21 under
the action of spring 72 and the cam surfaces on cam 46 as previously described in the
prior embodiments. Therefore, in this mode, the entire force required is provided by
momentum, and the user’s finger merely follows the motion of the button rather than
pushing the button to its final position.

Alternatively, the lancet of this embodiment may be operated in a manual mode
in which the user's finger continues to push the button throughout its path from the Fig.
16 to Fig. 21 positions, thereby assisting the force of a lesser amount of momentum

such as may result from the use of a shorter and/or more flexible finger 61 which

produces less velocity, and hence, less momentum.
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which is retracted into the casing after naking the
incision, is positively |ocked in the post-cut

w@ombpi4om I n the preferred enbodi nent, this pPGSI/SG209/000269
| ock conprises a pair of projections 96, 96 which are
nol ded into or otherw se segqgyred to the inner surfaces
of each of the casing halves. Projections 96, 96' are
preferably provided with snmooth and slightly angl ed
UPP&s snbthacaemaliive mcalee thengacs tof hiyis téntbddphérdmay operate in a
surfaces of a pair ofdetents 98, 98 carried by hub

mdteainewhidh tHd desigasof Singen6NussucH aand \créate Bufficied? monteatum to
the hub plate has al nost conpleted its full pivoted

acomiplivhnbe regoited battitd plobselvethobliereanuat bssaistammp, bult aslditiopalfreanual
position in the casing as showmn in Fig. 2 1, the | ast

force veappiied ¢d thehmutiohatfter theliseisionl it eampletod®, Thag s, the ¢rdy additional
forced downwardly between and bel ow projections 96,

ma@ial \irce His sprassist 5hi theitfingl hase do tferee sdetgrhes 98 to pass through
flexibility of the casing walls. Thus, the hub plate

projectione 96 e edsttigckghe bladeiin e @singolp amﬁ\?ﬁﬁh@v@tw qmppadifaent, it

posite direction. Accordingly, the hub plate 50,

wilh Baaeteﬁdhaj@da@zhomﬁn SHliadjustztedhaeinplyding |a\/£§m9°t!%'cm6e%rs ipghe first
a safe retracted position so as not to be able

embpdiment atiusngrane ek LoRsef pro:ﬁ?@%?%ﬁ%ﬁ' rr@a omgorb?g of hub 50

operation of this enmbodi nent is as _fol

m?f%zd?sg%fsswdtagtqgsaa %?gstlek&gspg?eﬁﬁg Fé@;fﬂd Vs ehy ?%Sést‘%@eﬁgfce of
I BRI RS B RO e, M Rl a3 T pw&ﬂ? et bfBion 76
mape elipifaied 9 &&fh'aaﬁz?lssfa%vSPEQ&g?ﬁ% b bt 4 Filbove two
s oL L 1 ! PR AL v
use<L1l r}]hggchp lié”ceesgéb @ESV\EH& %nts { ggll\%%te Hégg e<§f’ cl amount of

sShaps over abuthe ot ed

(ﬁ% rﬁ& Y HicH 18 Bégke)étfhrga h&ﬁm%ﬁfrr t.%ﬁ"éctﬂ&lo‘?lfof Mt ?Wbe’d imepeh

ocity o ate Treates sufficlent
nonentumto carry the plate and bl ade conpletely
through the cutting and post-cutting positions

Yt lahShbF 8hB8dimBntvill owldd descHbEiPWith 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. Thé 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.
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the action of spring 72 and the cam surfaces on cam 46
as previously described in the prior enbodi nents.
wabapeisoue, in this node, the entire force regedT/8G200%000269
provi ded by nonentum and the user's finger nerely
follows the notion of the buyton rather than pushing
the button to its final position. Alternatively, the
| ancet of this enbodi ment may be operated in a manual
A 1Bedend diffedencd i that teeprofile 15008 the ddWwérndamgt ialfo1s And e upper
button throughout its path fromthe Fig. 16 to Fig. 21
caping hdlfots adjhbat ety trizgsi Bittamg34 havd be«ere motiifiad lte s&ftice the travel
anmount of nonentum such as nmay result fromthe use of
distasdeooftthe trigyef buttoriitas abpareht feorh iFigye23-B7 thatttiecortion 151 of the
produces | ess velocity, and hence, |ess nonentum As
prafilethbe bearh twvedtpwardsal esult rea sborbarttragél disiarce of the trigger arm.
enbodi ment nmay operate in a node in which the design
Thef uppengesing half 14 angicthe dewarccasingahalf Hutogethee nempriseethe nousing
to acconplish the required cutting phase w t hout
169asUbYstratediinFignéé, but additional manual force is
applied to the button after the incision is conpleted.
That is, the only additional manual force is to assist
in the final phase to force detents 98 to pass through
A Birdj diffarenseds de erev'ﬁle@,pf P SRIRfOrGNg $irughie it ﬁ5 tsh'éh @agjRigor a small
In another alternative enbodinent, it will be noted

preigeiiondh igchaysing@nd dorated adjacgatthe captresef tF%Eme%bGOéO resist any
G o dirros! B ortie el of BV P rdeing Ml dowdras, tagylower
caBing AT et B et S e eal °”hf=§#%%af8§’ Yl i5er casing
nafty TEY Feliiat Cd‘gn%@wtf%q%%”c' ey, [4RH S nf o, I ther woras,
i} ggrpges 66 he T L AREIAL o b e 05 % 15 DAY Bl and

e un
pré\ne%t ﬁﬂ’r&’n ?I r'%ﬁ@b 0 tﬁ’é blfaaé] g&ﬁer%ﬂwﬁ@rythg%uﬂ eblge S

i ed b
of t desc nbodi ments to generate t spec a%%?p y
théHQéH‘Wr%B the blade holder is pinched, 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 corners 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.
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moment um which is desired for a particul ar
configuration of that enbodi nent. Yet another

wepdogi4ment Wil | now be described with referene€r/$62009/000269
Figs. 23-27. Since the majority of the el enents of
this enbodi nent are the samggas those in the previous
enbodi nent, only the nunerals relevant to the
descri ption bel ow have been applied to the elenments in
Figs. 23-27. The differences fromthe previous
enbodi nent have been explained in detail below As

Treheas differeee his af thei gape 2Bd 2franyéraeiiti sfthe diblifreane B2an tifie lower
this enbodinent is that the trigger button 34 is

casingpatf 16rqj dmohowsigl 160 drldeths laap &00Thdrads provigige ia firsttstam175 on
is such that it matches with the shape of the thunb of

thé lip ofi $erabulrherst 62hanulea porozbpording eatsh 980 @nrthe@ame I66.- The arm is a
user's finger.A second difference is that the profile .

rediiéht afm tahd thepoateh ergsigng abrinst thesfirghetop &S irpihepre-gutting) position.
hal f 14 adjacent the trigger button 34 have been

WhenltHei tddgerdoutiod ue ereshed by iheevseti thedrivaiedhul plate pY giyets which
button. It is apparent fron1Fi%s 23-27 that the

cagees therdeflgdtiopfof tireanst 60 te a deflecterk pesitian iPe the Rl (9sbe tpleased
result in a_shorter travel distance of the trigger _

frogm the firststap pbe Pedtionef theypivoted element AR an%tv@rar@a@g r deflection

~half 16 together conmprise the housing 160 as )

is jiluptrated it Big- 2 Pngg delgcted thiiRiveted #IPRPRYE drep Lo Pyt and moves
or ovi si on of _a reinforci structure 165, such as a

gy Wi theahiting bizds wering Tpyon 1 g RRGtaR T sppe of the

j acenpt e.centre of th ousi n 60,.to resist . a
ool e BieerScany vl e G fpgé Berore the
casi al f towards e_l i f

o4 The N el PR HES bRer o8 A g e T Bleep B i ature
upper i . f...The [ ' | :

B8Fe 187 CyREbiase oA i A GuEMAbE IR 1 ESHER i he cuting

biddd Q&F@ egg?stegeo_d? Iof the® slBﬁZ??r\ %aﬁghsﬁlgg @Qerp BLAFE thet aﬁting blade
upper an ower casing half and

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 actioﬁ 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.
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prevent them from pi nching on the bl ade hol der 54 when
the cutting device is gripped by the user. Wen the
whbkadeid4oad der is pinched, it is prevented fronPCDyG1199/000269
and the cutting device can no |onger be used. A fourth
difference is the provisionqef a ridge 170 on the
bl ade hol der 54 to provide a continuous flat surface,
so that there will be no corners which can jamthe
novenent of the blade holder hub if they are .
accidentally bl ocked fromthe sides of the cam 46 from
novilhds té e fundedidoliethandiee ifereghiag déwreriptimadiohcseveanal preferred
surface 47 is | onger when conpared with the previous
eratrdgirdente ist inteByechtaherpyrely ilostgaive lob Hgi prigciples of thef inventipp, rather
the V-camprofile, there wll be an increase in the
thare regbaustive theseefuand Keatrehangel anevariationsswill be pepaseriple those
and arrangenent of the abutnment 62 in the | ower casing
skiligfl fin the &t and dhatdhe piegentdaventien isnrot dptandsy tohedinaitqdsother than
provided a first stop 175 on the tip of the abutnent
expresglygebion in b8 fliawingg'aas-ch 180 on the arm 60- The
armis aresilient armand the catch engages agai nst
the first stop 175 in the pre-cutting position. Wen
the trigger button is pressed by the user, the pivoted
hub plate 50 pivots which causes the deflection of the
arm60 to a deflected position for the catch to be
rel eased fromthe first stop. The position of the
pi voted el enent 50 and the arm 60 after deflection is
illustrated in Fig. 25. Once deflected, the pivoted
elenment is free to pivot and noves quickly with the
cutting blade noving through the cutting position. The
presence of the catch and the first stop prevents any
slight novenent of the cutting bl ade, before the catch
180 is fully released fromthe first stop 175. This
prevents any pre-mature exposure of the cutting bl ade.
In other words, pre-mature in this context is the
cutting
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bl ade bei ng exposed out of the slot 26 in the housing,
even before the cutting bl ade noves through the

weediong4position at full speed. The | ast diffrRCEIGH09/800269

the presence of a second stop 185 in the | ower casing
hal f 16 of the housing 160. 1fn the event of the bl ade
hol der bei ng jammed and prevented from novi ng during

the pivoting action of the pivoted el enent, stress

Clauimsds up in the flexible spring elenent 72 and it

suffers permanent deformation and becones el ongated
due to over flexing. Subsequently if the bl ade hol der

.becomneA chitieg devcarmoneprisinge el ongated spring el ement 72

pushes the cutting bl ade 54 out of the slot 26 and the
cutti ng ol picdedielemertgndludied g triggesdrmy a hazard to the

user. The second stop 185 positioned adjacent the

spri ngblkelacaviting biadeiyent s t he spring el enent from over
flexin% in the event of stress build up in the sprin

el enent). Rtflaxible spring elermentcopprrting &aidthiades tor @it pivgted element;
description of several preferred enbodinents is

i ntended@® be purely illustrative of the principles

of the invention, rather than exhaustive thereof _
that cHafg@selaRants 4 |aa?'¥eoﬁ%d fiqRe ERoP3Hag aith s ﬂ?ﬁ@%% spring
skill ed IE@HPG art, and t resent invention

not i nt eRERRET UL |t‘?n"1°€8 S@‘cdh@?déf)ﬂgﬁ' PP ‘é‘gg”%/p%sétfon to and
forth in _the follo

devi ce B gty PeSiif Gl 81 SheRrTNCPUaPHE gath ueor

trigger ar C ttln blade; c) a flexible spring
el enent 35%%5@% ﬁa' ade to said pivoted el enent;

and d) cam el ements of a si ze and shape cooperating
with said flexible spring

The cutting device of Claim 1 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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el ement such as to nove said blade froma pre-cutting
position to and through a cutting position along a

waaisvangd al |y parabolic path upon novenent of PGEB@E2009/000269

trigger arm 2. The cutting device of Claim1l wherein
said elenment further includgg a second relatively
flexi ble arm and stop neans engagi ng said flexible
arm for preventing pivoted novenent of said pivoted
el engrdtherid Piviots MdH eNMpratculing pakitlort td YL thréugh 1HaaeiRg Pasition of
flexible armto flex and thereby overcone said stop
nmeanpe bidde.The cutting device of Claim1 wherein the
cam el enents i nclude a V-shaped cam having a | eadi ng
cam surface and a trailing cam surface, and at | east
one cam foll ower elenent connected to said blade for
engagi ng said |leading and trailing cam surfaces. 4.

5.The cuThe ngtinpdevies off Clainail imduding & Hegger eEmesht egnreected to said

7.

-p05|t|UI‘?S

V-shaped slot, and a camfollower elenment connected to

sai driggeademamtiershy adgpdessionseali daid | tiggerhbuttsinn caused sdidipivoted
restrai.ns said blade to nove in a substantially |inear

pat relengnt ¢éo piadtdras @ ore-deltingresitiopiof thesbladeieward a cutting position
pre-cutting position to and through the cutting

posiof therblasie. t he bl ade. 5. The cutting device of Claim

1 including a trigger elenent connected to said

trigger arm whereby depression of said trigger button
causes said pivoted elenent to pivot froma

pre-cuttin osi tion t he bl ade toward
dhifi 8eripade Clagm HBhSneAgS @evﬁ%“awetﬁqp'ﬂs said

2nd Bedgrant S . B o RO e el B86is i

whi Ceﬁg%e%%n% wntR 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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engagenent with said blade holder. 7. The cutting
device of Caiml including a trigger elenent and a

worenoal4oys oper at ed | ock, said | ock including apCT/eax09/000269

10

11

one projection engaging said trigger elenent for
preventing said pivoted el eggnt from noving out of

| ocked position until such tinme as said projection is
renmoved fromsaid trigger elenent. 8. The cutting
deviigRingfpirchrivBhtihgWhevemdnt 9 k4ld Rutting Bthdel upiesid pincted lever is
said trigger armand said flexible armconprise a

si nghvetedByer 8eece el ement. 9. 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 al ocking pin preventing
nmovenent of said cutting blade until said pivoted

| ever The pittimg devitey ofClairer9 intlodinghee seapnt i pinptetklevereindfiding a
Caim9 including a second pivoted | ever including a
seceacbniddeddnapipi n. 11. A nedical cutting device
conprising: a) a pivoted elenent; b) a cutting bl ade;
c) a blade hol der holding said blade; d) a flexible
spring el ement connecting said blade holder to said

pi voted el enent; and e) cam neans cooperating wWth

sai d fA&@disreculiBlg JRYICPEPMREYNSg sai d bl ade hol der and
blade in-a linear direction froma retracted position
to an IxPANMRY §88PEE on whil e said pivoted el ement

ivots froma first position to
P b) a cutting blade; P

c) a blade holder holding said blade;

d) a flexible spring element connecting said blade holder to said pivoted
element; and

e) cam means cooperating with said flexible spring for moving said blade
holder and blade in a linear direction from a retracted position to an
extended position while said pivoted element pivots from a first position to

a second position.

12. The medical cutting device of Claim 11 wherein said flexible spring is
substantially C-shaped such as to change shape as said blade holder moves
from said retracted to said extended positions.

13. The medical device of Claim 11 including a trigger element and wherein said

flexible spring is under tension such as to pull said blade holder from said

extended position to a final retracted position.
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a second position. 12. The nedical cutting device of
Caiml 1 wherein said flexible spring is
wenspantd al |y C shaped such as to change shapeCESGE@/000269
bl ade hol der noves fromsaid retracted to said
extended positions. 13. The ygedi cal device of Claim1ll
including a trigger elenment and wherein said flexible
spring is under tension such as to pull said bl ade
hol der from said extended position to a fina
retracted position.14. The medical cutting device of
Claim 1l wherein said pivoted el enment and said trigger
el enment conprise a single, one-piece elenent. 15. The
14redi callhe umeddiaal) caing devioé oCiCiainm 1Y wivaesire said qavalied element and
pi voted el enent and said trigger elenent and said
bl adwichiobgksrelamand comprise & single egneepiecepélementel enent . 16.
The nmedi cal cutting device of Caim1l5 wherein said
singl e, one-piece elenment conprises a single nolded
element. 17. The nedical cutting device of Caimll
i ncludi.ng a renovabl e positive | ock operatively
15 onnectbel maglicahicufting deyieg) ob ICGdaimnt4 whereinrpaid rpé\tﬂte,daplement and
cutting device of Claim1l including a positive | ock,
sai FALERIY SRFIerS PRY S blaéﬁ;%‘f"d&h%p'ﬂ%fﬁﬁa?l ?"W'%;?@Pﬂ%& element.
pi voted el enent, and said pivoted elenent carries a
| ocki ng neans for novenent into and out of | ocki ng
positions of said pivoted elenent 19. A | ancet
an .incisi

1650 5 pi? il ot L & A ovr? ot A gpe-piece
oxt SR B e H’%t PRl T act ed posi tion

along a path

17. The medical cutting device of Claim 11 including a removable positive lock

operatively connected to said pivoted element.

18. The medical cutting device of Claim 11 including a positive lock, said lock
comprising at least one manually operated pivoted element, and said pivoted
element carries a locking means for movement into and out of locking positions

of said pivoted element.

19. A lancet comprising:

a) a cutting blade for making an incision on a patient; and
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conprising an off-center parabolic path. 20. The
| ancet of Claim 19 including a blade slot and wherein

wao beoonwisi on path includes a first path portiRP€I/SG2009/000269

20

21.

22.

23.

extending at an acute angle with respect to said slot,

and a second path portion egqending at a less acute

angle with respect to said blade slot. 21. The | ancet

of Claim19 including a pivoted el enment, and wherein

t he pyagscranalV@batd foy ntvingadaill Qlttiref @eark fediR At préSutting position
sufficient upon pivoted novenent of said pivoted

el emgbligh @ncektedded RGitiAG QFbsiiohhUh Edfracta@ pddsitdhi gibn@fa path
any additional force during the cutting of the

i NCicaiphsingan off-Benteaparaboliefpatl. ai m 19 i ncl uding a

pi voted el enent, and a trigger armconnected to said

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

t owar dite lnateat af tGlaimpt including ahldds slotl atd wlpgesin thenincision path
conpl etes the novenent of said blade. 23. A cutting
devinchuides agirstpiatigportion extpnding adereacuteeangle with efipagt ta said slot,
trigger arm b. cutting blade; c. a flexible spring

el enpdha sasAR® eRthrRPricHl extendiem:at @ lesaiagutsi anglecwite respest to said
d. camelenents of a size and shape cooperating wth

sai 8lagpslet-bl e spring el enent such as to nove said

bl ade froma pre-cutting position to and through a
cutting position along a substantially parabolic path
upon novenent of said trigger arm and

The lancet of Claim 19 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 19 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 pré-cutting position
partially through a path toward a retracted position, and said trigger arm

completes the movement of said blade.

A cutting device comprising;
a. a pivoted element including a trigger arm;
b. cutting blade;

c. aflexible spring element connecting said blade to said pivoted element;
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e. a frangible | ocking el ement connected to and
carried by said pivoted el enent to prevent pivoted

worememett4 of sai d pivoted el enent prior to brekki/eG2009/600269

said | ocking element. 24. The | ancet of C aim 23

including a trigger button pbgidly connected to said
trigger arm 25. The |ancet of C aim 24 wherein said

pi voted el enent and said trigger armand said button

are a @&i rgneeclempetspif eCsize hadBhipe 2doperdiiagl vithcedid @kxible spring
Caim23 including a first |ocking nmeans carried by

sai d pi velemtkntlsedens tamibvetsaid biade Yromahi prg-cLitiay ipogition to and
nmeans for |ocking said blade holder in a retracted

post - cut thmyggtp@s cuttiog . po2ifion Aaldregn ae substanpiallys ipagabobic path upon
pi voted el enent; b. neans for pivoting said pivoted

el ement ; movemeolnftspidgrisgendentasidder; d. spring nmeans
connecting said blade holder to said pivoted el ement;

and e.e.s& tangikieldodkisigd elemient cenfiestgdatopary earriedgby said pivoted
portion of a size and shape such as to be engaged by

sai d pi vélesentte pegventpivpieg menemsant of saidnpivelad relerpgnt prior to
said pivoted element.28. A cutting device as cl ai ned

i n O ai mP1eakingpfrsald lagkingelemerousi ng having a first

stop; b. the pivoted el enment having a catch nounted on

a resilient armand being for engagi ng agai nst the

24f Irst 'Fr%eo%hWettcg} élgi(ren B a}rqguéirq]g %\ ﬁgégfeb_u(t:tg}‘ltr}g?d(%y connected to said

trigger arm.

25. The lancet of Claim 24 wherein said pivoted element and said trigger arm and

said button are a single, one-piece element.

The lancet of Claim 23 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.

27. A lancet comprising:

a. a pivoted element;

b. means for pivoting said pivoted element;

c. a cutting blade holder;

d. spring means connecting said blade holder to said pivoted element; and

e. said blade holder including a projecting portion of a size and shape such as
to be engaged by said pivoted element during the pivoted movement of said

pivoted element.
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position, the pivoted el enent being arranged to pivot
wi thin the housing responsive to activation of the
wao eo1ggeto4ar m by a user of a force whi ch causesPeTie8G2009/000269
defl ection of the resilient armto a defl ected
position for the catch to regease fromthe first stop,
thereby allowing the cutting blade to nove through the
cutting position assisted by action of the resilient
armreverting fromthe deflected position. 29. A.
cutting device as clainmed in Claim28, conprising: a
28secondA stitipg devicaas diaimed irgClagn rigcanopriséngt ri ct t he
flexible spring elenent fromover flexing. 30. A
cutting a@dwusiag havind afirsestobn Cl ai m 28, conprising: a
reinforcing structure in the housing for resisting
i nwar db-déie riveted aleaenbhayiiona Galch meuntedonaF regietsseyand being
casing half and a | ower casing half towards the other
of the uﬁﬁeﬁngﬁ@mn@g%tfmanﬁs& RtoP| W%rth%é%qq?g im #yer pre-cutting

position, the pivoted element being arranged to pivot within the housing
responsive to activation of the trigger arm by a user of a force which
causes the deflection of the resilient arm to a deflected position for the
catch to release from the first sfop, the'reby allowing the cutting blade to
move through the cutting position assiéted by action of the resilient arm

reverting from the deflected position.

29. A cutting device as claimed in Claim 28, comprising:
a second stop in the housing being to restrict the flexible spring element from

over flexing.

30. A cutting device as claimed in Claim 28, 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.
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