1 Lancet Description The invention is based on a lancet having the features presented in the preamble
of Claim 1. Such a lancet is known from WO 2005/084545 Al. An incessant aim in the development of
lancets is to allow taking samples while minimizing pain as far as possible. The object of the present
invention is to show a way how this aim can be reached even better. This problem is solved by a
lancet having the features presented in Claim 1. Advantageous refinements of the invention are the
subject of subordinate claims. A lancet according to the invention has a flat shank comprising a top
side and a bottom side, these two sides being connected to each other via narrow sides extending in
the longitudinal direction of the shank. Such a shank can, for example, be made from sheet metal with
low effort and expenditure. At a forward end, the shank of a lancet according to the invention forms a
blade which ends in a point. The blade has at its bottom side two cutting edges which converge in the
point. On the bottom side, the shank comprises at least one recess for taking a sample. Preferably,
this recess is configured as a groove. In the sle@EiR hddition to a groove, recesses having other 2

Descri ption
The invention is based on a lancet having the featu res presented
in the preamble of Claim 1. Such a lancet is known from WO
2005/084545 Al.
An incessant aim in the development of lancets is t o allow
taking samples while minimizing pain as far as poss ible. The
object of the present invention is to show a way ho w this aim
can be reached even better.
This problem is solved by a lancet having the featu res presented
in Claim 1. Advantageous refinements of the inventi on are the
subject of subordinate claims.
A lancet according to the invention has a flat shan k comprising
a top side and a bottom side, these two sides being connected to
each other via narrow sides extending in the longit udinal
direction of the shank. Such a shank can, for examp le, be made
from sheet metal with low effort and expenditure. A t a forward
end, the shank of a lancet according to the inventi on forms a
blade which ends in a point. The blade has at its b ottom side
two cutting edges which converge in the point. On t he bottom
side, the shank comprises at least one recess for t aking a
sample. Preferably, this recess is configured as a groove. In

the stead or in addition to a groove, recesses havi ng other



shapes, for example blind holes, can be arranged on the bottom side of the shank. In a lancet
according to the invention, the blade is delimited on the top side by two edges which converge in a
vertex. As seen in cross-section, the top side of the blade is convex between the vertex and the
forward end. This means that the blade has a convex top side between the vertex and the forward
end, as seen transversely to the longitudinal directien. The special shape of a blade according to the
invention allows puncturing with less pain than this is possible with the lancets known from WO
2005/084545 Al, the blade of which are delimited by plane surfaces and a single er.edge which
extonds SOPRERIET GTRIE LR A ErcBEOR of TSGRl The. surprisingly LA, EMGGbous
propertiesdsf afltrecehackording to the invention can probably be attributed to the fact that the
formation of painful pressure waves can be avoided to the greatest possible extend during a puncture.
When a lancet according to the invention penetrates into a patient's body tissue, a puncture channel is
producednimiagerinaoegiitnEd tharavamtigiesther rdrihcet shank by the cosvegltaeie of the
blade. Sipeeribedyasibyialimitahby WracRoRYREige frgaron the top side aag agsegBrn

cross-section, the top side of the blade is convex between the vertex and the forward end, the

puncturd*HARRISECTHIANal iR & tHErIAAR AW the lancet shank oy HEWESShrt of its

width. Winite ibadarnged peagtaiesdwiieTHES miéaeisiigahtrnel is then enlargeidadheaiihthickness of
the lancet shank over. @n in reasinﬂ% Iarger part oé}ié_s width. This is an essential (ién%rovement as
&t 'c

compare%o\?v‘ft?f(tﬁ%pla AR O W %6@?0 I1%nfxfla,r\%here the 3 punct%'? ﬁﬁﬁglf‘ when
reachingtthesidir feigkioeths, isrgdodinlagidedtitmthe full width at the same time. Since the thickness and
width of a lancet are finite, it cannot be avoided that, when a puncture is made, pressure is also
exerted on surrounding tissue transversely to the puncture direction. In a lancet according to the
invention! RIS pesHRIuBE 3 ea 8 dn talgeeusheapekiRga dRIYEex NS ely exerted from & callMEX top side of
the bladegrd iRadanigidesef ﬁé%st'ﬂ%ﬂktﬁi@%‘ Sfiggppt thereto. This probgbly gegipite i that the

om

tissue resting agalnst the bot side of the shank is compressed to a lesser degree, for which reason

body fluiiNAMSER AN IR0 4edarladamiiade rittBRI<IdR of the shank 6aﬂﬁ§itﬂw easily and
can fill thgyrepessewhighiragasovigeld en thipdlettonpséde etitie shaitk foekhe purpose of takdpga

sample. An advantageous refineme t%(ﬂne invention provides that the blade,is concave along a line
extendinBefFBﬂ?@%ﬂ%r{gﬁ‘B kﬂ%&?@ﬁ 'ﬁ%‘?v’ﬂﬂ@tﬁﬁg)sure contributes to fum?e[} educing the pain
connected with the puncture. That is to say that, in this manner, the thickness of the blade, initially,

increaseﬂgﬂlﬁgpé&%@}é,fe (SYSJI’%(Q ﬁe §¢£)§@%§§Fﬁ|¥s mere rlgﬁ'ggy, as seen from tpeaefeg?ai;[ erefore, the

thickness _ ; >gion. Itis assumed that, in the event of a purcture of the
lancet, bisuthgssventivilgapupihchea st atadtimeeavhich declines while fét Fatdhedvances.

With a blgde, haying,a %Hﬁjpc&ggénugeto g dvetionpthe Jossged lancet requires to pengikate into

body tissues is, advanta eousle/?g{educed and, therefore, the pain sensation as well. Preferably, the

blade of AR3Eet aPEERIR) t6°11RNthvEHIIBE isPcoPAGRIAR-loMYRERINAI direction and conlABES

transversgeifgfipnto the invention penetrates into a patien t's body
tissue, a puncture channel is produced that is gent ly expanded
to the thickness of the lancet shank by the convex top side of
the blade. Since the blade is delimited by two conv erging edges
on the top side and, as seen in cross-section, the top side of
the blade is convex between the vertex and the forw ard end, the
puncture channel is, initially, expanded to the ful | thickness
of the lancet shank only over a part of its width. While the
lancet penetrates further, the puncture channel is then enlarged
to the full thickness of the lancet shank over an i ncreasingly
larger part of its width. This is an essential impr ovement as

compared with the lancet known from WO 2005/084545 Al, where the



4 Just as is the case with the point, the vertex is, preferably, disposed in the center of the width of the
shank. It is, however, also possible that the vertex and/or the point are/is arranged offset from the
center, with the result that the two cutting edges or the two upper edges of the blade comprise different
lengths. In such a case, the line from the vertex to the forward end does not extend exactly in the
longitudinal direction of the shank but at a slightly skanted angle in relation thereto. A further
advantageous refinement of the invention provides that the upper edges of the blade extend further to
the rear than the cutting edges. In this mannery, th in cqnnected with a puncture can be further
reduced.pﬁ"ﬂgpériﬁ, t‘fhea[ﬂ?ﬁfe i‘é’%ﬁ%fé?gﬁw,ngelF%?t?éﬁfyﬂg%%s’esdges which connect'the¥83r end of a
cutting edgjeatodénd teetiveciudl ofidthenbflibesameetiredges. Preferably, the lateral edges enclose an acute
angle with a bottom edge of the shank that extends behind the blade, wherein said angle can, for
example, range from 100 to 60, particularly from 15 to 35. A further advantageous refinement of the
inventioropieQiHes thisknrsscaediethigba fienegtimgeafddinple is configured as.digeabuet Preferably,
this grooyg endsid dhistangs diem e friwardignehahiEe sfaak particularly betweeg thgsyertex and

the forward end of the shank. Most preferably, the groove has a section which is arranged between the

cutting eB84eshdaR WHEPHIKIHG s LSRR o ARSI YhdYrdB6e Becreases towards W Rvard end.
The crosgireeadonah aleanebthacopave) cantieqieasson, the area of the blade fiysapieddation in the

width or the depth of the groove, preferably in both the width and the depth. Preferably, the
cross-se@ioﬁglegfgggﬁgﬂgthe \Hi'a#' ﬁﬁ(gyor%‘g%é\ﬁ?w q%&?éggaes along a length thaﬁ?ﬁn cess of the
maximurocoBveidttopf Heegaioviee Ik nsarthehethgreme cdntbome up nearer to tlee $bpméird end of

the blad%w%ﬁ%%é%r%ﬂ%ha%%%ﬁabﬂﬁ%omgggaﬂﬁ .I?Q i@paired. At the end o{hﬁ a%ét)ove, the

thickness o ade Is, pref , less than two S, preterentially, no more tha he
thicknes§¥fudie §83ii0 ApgRiNstd Biahebgitve, sitewigth dheneBadk is, most preferably, i8ss than

two thirdgopisfesetally . Regaeiedd %B?Wéﬂ;%ﬂ@ﬁ@é%ﬁhwﬁﬁk- Behind the bjagigidhe,Hepth of the

groove is, preferably, more than half the thickness of the shank.

leak from the tissue resting against the bottom sid e of the
shank particularly easily and can fill the recess w hich is
provided on the bottom side of the shank for the pu rpose of
taking a sample.

An advantageous refinement of the invention provide s that the
blade is concave along a line extending from the ve rtex to the
forward end. This measure contributes to further re ducing the
pain connected with the puncture. That is to say th at, in this
manner, the thickness of the blade, initially, incr eases only

relatively slowly and, subsequently, more rapidly,

the point. Therefore, the thickness of the blade is

front region. It is assumed that, in the event of a

the lancet, body tissue initially puts up increased
which declines while the lancet advances. With a bl
shape according to the invention, the force a lance
penetrate into body tissues is, advantageously, red
therefore, the pain sensation as well. Preferably,

a lancet according to the invention is concave in |

direction and convex in transverse direction.

as seen from
reduced in a
puncture of
resistance
ade having a
t requires to
uced and,
the blade of
ongitudinal



Usually a fluid transport by means of capillary forces requires that the capillary cross-section does not
increase because penetration of a fluid into an increasing capillary means that the boundary surface
between fluid and air increases and is, therefore, unfavorable from an energetic point of view. For this
reason, it could be assumed that a tapering section of the groove is not able to contribute to taking a
sample. Surprisingly, however, this is not the case.4Vhen the groove has a cross-sectional area that
decreases towards the end of the blade, the puncture depth required for taking a sample can be
reduced. For this.reason, taking a sample Wi$ a lancet according to the invention is, ad%/antageously,
connectéjélé\{itﬁslégst %iﬁ?sr%é/yﬂpoé?t S 'Qgp &t SFIRESifvention that provides a 8{81?/3 ||¥ 'the bottom
side of thksposed, the thessceattions| dhea efidthichfddoecasd®mtowards the forward end, agso has an
indepen% lmpor. %i , e [ tion also relates to a Jancet with a flat
shank w ﬁ’:%%a%ﬁ?éé% 2@;?&% glgcﬁe&\)/{vr?e&@}lﬂpgﬁ% orward end, the shgﬁﬁ %@rﬁg a blade
which errisangepontisehdmerdihecrfiriceswito cogtingsedgis on the 6 bottom sidk, &¥dwRting edges
convergieg[ﬂ'm%:]%gggﬁst, ahdifee ghaNkGHPPEggaat deagiongafeove for taking a samplg,Agdts bottom

side, wherein the groove comprises a section arranged between the cutting edges, the cross-sectional

area of tRET§FBBYEFetEadh e & d& 85 IBRVAIE B9t Said section. PreferalSlyY8HE%ss-sectional
area deqieasrs\@padentengdesvhieh isxtesdcesaedyhswidth withe groove, more pigfanadly in excess
of the thigkness of theﬁ?ank,qp rti uzLarI in egﬁ%ﬁﬁ of tlpe idth of the shank. A lancet according to the
invention HSF/}W&a(gro e 1%'? g in[au S Ble {ar %’#é d 8R the bottom side of tEsHANkK is also
to particudatolvéimeaefe.in that the danger of an obstruction of the groove or an impairment of a
hydrophilic coating contained in the groove is reduced. Preferably, a lancet according to the invention

is produced from metal, preferably from steel. Therein, use is made of a strip of sheet metal for the
shank ofAHieiTietcadvartagedesufelioegentithalijventiiesses for taking a sdavileednabe formed by

etching, prefgraly QyguebeheainahetekiBad karariNeyerbis. a strip of sheet metakican B coated with

photoresist on all sides. BP/ exposing and, subsequently, washing off the photoresist in an appropriate
e

manner, $HEItePE4RSe dTeR e BRRoMAHeCMRIEEDoMts where it is intefBedito form the
at least gmeaaess tantalgag austivplerd@udde. topisdeinthethboteragist can be removed ifsthe

let ion jn front of two, V-sh li hich will, sub tly, f th d f th
blade. InPAGEAITANY traCHUIERe 0 FFTRE PARRR CHNS NS w sides in the reglof RSt of a fine
that exteanld ﬁbmdm}ting bdge_rtoahd,relabmqijehdylefofrt‘rma lateral del_imiting eutqmgofelﬂj@_elslade. By the
subsequgpéf%?gBQ Oftﬁé‘l %&Q np g%ﬁgg t?ﬁ &gggea%f tc?gﬁ%idt%ea[:cordmg tothe 7 |vaor5can be

produced. As an alternative, however, a lancet according Invention can, for example, be
produced®®jomeangeopfatr Beank dhairgxtends behind the bl ade, wherein
said angle can, for example, range from 10° to 60°, particularly

from 15° to 35°.

A further advantageous refinement of the invention provides that
the recess provided for taking a sample is configur ed as a
groove. Preferably, this groove ends at a distance from the
forward end of the shank, particularly between the vertex and
the forward end of the shank. Most preferably, the groove has a
section which is arranged between the cutting edges and in which
the cross-sectional area of the groove decreases to wards the
forward end. The cross-sectional area of the groove can decrease
in the area of the blade by a reduction in the widt h or the
depth of the groove, preferably in both the width a nd the depth.
Preferably, the cross-sectional area, i.e., the wid th and/or the

depth, decreases along a length that is in excess o f the maximum



Advantageously, a lancet according to the invention allows taking a sample from beneath the skin. The
danger of a contamination on the skin surface can, therefore, be avoided. This is to important
advantage, particularly in the determination of the glucose concentration, because sugar is often found
on the skin, for example after the consumption of sweet desserts. To be able to take a subcutaneous
sample, advantageous use can be made of punctugng devices with which the return movement of the
lancet is made more slowly than the advance movement. Devices with suitable puncturing drives are
described .iq EPg’L%Iog 906 Al a?d S 2008/0262388 Al. One aspect of the present invention
thereforev,v'r%ré 0% [%PI%Y&HHE s&gf‘erﬁ‘%%ea I:S cel X6t to the invention an&%nﬂ)%n%‘?uring
device wikethieonqtinettoingrdaasds cinthdvhlacke motremethef the lancet and a subsatpraoalreturn
movemeggawmg; ﬂﬂgeorlggg%giw ﬂﬂ}?gﬁéqkes place at a lower speed than the advance movement. In
a first section of the return movement, the lancet is, preferably, withdrawn at a faster speed than in a
subsequent second section. In this manner, the lancet only remains in pain-sensitive body tissue for as

short a tigje g PePRIbISs NPWeYRhotY SR PaiftineREsIye hadyfigpue, for example, the siatum

corneum layer of the epidermis, for a prolonged period of time for sample taking purposes. A lancet

accordinB &8RP MvéRRDiNah MErdRRR RIEFIRRLaNMNE event of a puncture tRrEUYIF HHAY tissue, its
blade is defiegtedtiraasvsysslyie Bitapunauradlisgetion gred bent towards its bogesaaidenduring the
return mov merlt, cz?éfit}gﬁ&will th(%{w fon% b Welﬁn the bottom side of the blade and hhe tissue, said
cavity be\mgﬂau kﬁ?il i} |t}]15bc§8§/’ USSR Eﬁ’t &3 tlrn movement or durWl%{ gdsstW section
of the refunetereEviétiynbotineorectss dredintpedvadtthefibtom side of the lancetstamladdetmntayeously,
receive The fo |0 cayity, hetwe tom side of the blade nding
body tie‘,gtrjis((éj1 (r:%%% 'sorﬂﬁ% gg@%d&ﬂﬁ?ogﬁé\c{%b@% Z)Eﬁt{éﬁl%wéompression of tissue%é]é?:ﬁ?r{llﬁlgnguring the
punctureh@bi@ithielknrss of Bieceankt is bent during the puncture and comprises a recess for taking a
sample on its bottom side allows taking a sample in an improved manner. One aspect of the invention,
which may also have an independent importance, therefore relates to a lancet with a flat shank which
has a toé}éfé%lérﬂifﬁ‘%fféﬁﬁgﬂfé RhEeRNSCA FERUERY dRE, the shank forms aadEWHiER ends in a
point, theriadgeorogpisastwerssitisecadaesioashadotipatside, said cutting edges cpavargiag in the
point, and the shank comprises at least one recess for taking a sample on its bottom side, wherein the
Shank cdiPRLALA e d SRS TSR0 3" (Klonewton multiph S8y dlate
millimetetts), prefedainly estttarbétdedNioi o pirefeabhse.03 to 0.001 kNmenafddedending
stiffness.ji 0 f dulu icity of material and the ent of area of
the lancet g%iﬁ%’l?\@%ﬁ%‘%ﬁ%réﬁtgﬁgr aar%réé@?sgﬂ\?on, the second mosirgg’r?lt 0 P;.t?](i% is | =a3b/12
where a isagenshinicenick ks saastmes tibathankapeingins@eianancet with a rectan@ldhe
cross-seg;i(g)(g\,éhe@ecgag mpentof %Sﬁtﬁﬁﬁitethelr@foﬁﬁkﬁ'i@ b%ndiggﬁgiﬁgness is somewhat reduced

because of the groove.

Surprisingly, however, this is not the case. When t he groove has
a cross-sectional area that decreases towards the e nd of the
blade, the puncture depth required for taking a sam ple can be
reduced. For this reason, taking a sample with a la ncet
according to the invention is, advantageously, conn ected with
less pain.

Therefore, the aspect of the invention that provide S a groove on
the bottom side of the lancet, the cross-sectional area of which
decreases towards the forward end, also has an inde pendent
importance. For this reason, the present invention also relates

to a lancet with a flat shank which has a top side and a bottom
side wherein, at a forward end, the shank forms a b lade which

ends in a point, the blade comprises two cutting ed ges on the



9 Preferably, the shank is made of metal, more preferably of steel. As an alternative, however, use can
also be made of plastic. Preferably, the shank has a width of less than 0.5 mm, for example between
0.2 mm and 0.4 mm. Preferably, the thickness of the shank is no more than 0.3 mm, more preferably
between 0.2 mm and 0.05 mm, most preferably between 0.20 mm and 0.08 mm. Further details and
advantages of the invention are illustrated by meang of exemplary embodiments with reference being
made to the enclosed drawings. Therein, equal and corresponding parts are designated with
consistent reference sym In the drawings, Fig. lis a bottom view of an exemplary embodiment of
bal % i i

ols.. S
= lancet BUGIRINTES TS VAR S OBiES SRAIGRIUAE &f Figure 1: Fig. 3is AMBFUBIS the lancet
shown irskankedmpigsessain easlirete vigoovetiier ltaldety Bigebis a cross-sectiongllei@n tigken from

intersectiﬂﬂtgﬂg side, wherein the groove comprises a section arranged
between the cutting edges, the cross-sectional area of the
groove decreasing towards the forward end in said s ection.
Preferably, the cross-sectional area decreases alon g a length
which is in excess of the width of the groove, more preferably
in excess of the thickness of the shank, particular ly in excess

of the width of the shank.

A lancet according to the invention having a groove for taking a
sample that is arranged on the bottom side of the s hank is also
to particular advantage in that the danger of an ob struction of
the groove or an impairment of a hydrophilic coatin g contained

in the groove is reduced.

Preferably, a lancet according to the invention is produced from
metal, preferably from steel. Therein, use is made of a strip of
sheet metal for the shank of the lancet. The blade and one or a
plurality of recesses for taking a sample can be fo rmed by
etching, preferably by wet chemical etching. To ach ieve this, a
strip of sheet metal can be coated with photoresist on all
sides. By exposing and, subsequently, washing off t he
photoresist in an appropriate manner, the latter ca n be removed
from the bottom side at those points where it is in tended to
form the at least one recess for taking a sample. O n the top
side, the photoresist can be removed in the complet e region in
front of two V-shaped lines which will, subsequentl y, form the
upper edges of the blade. In addition, the photores ist can be
removed at the narrow sides in the region in front of a line
that extends from top to bottom and, subsequently, forms a
lateral delimiting edge of the blade. By the subseq uent action

of an etching agent, the shape of the blade accordi ng to the



AA of Figure 3; Fig. 6is a cross-sectional view taken from intersection line BE of Figure 3; Fig. 7is a
cross-sectional view taken from intersection line CC of Figure 3; 10 Fig. 9is a cross-sectional view
taken from intersection line EE of Figure 3;

7

invention can be produced. As an alternative, howev er, a lancet
according to the invention can, for example, be pro duced by
means of laser beam cutting.

Advantageously, a lancet according to the invention allows
taking a sample from beneath the skin. The danger o f a
contamination on the skin surface can, therefore, b e avoided.

This is to important advantage, particularly in the

determination of the glucose concentration, because sugar is
often found on the skin, for example after the cons umption of
sweet desserts. To be able to take a subcutaneous s ample,
advantageous use can be made of puncturing devices with which
the return movement of the lancet is made more slow ly than the
advance movement. Devices with suitable puncturing drives are

described in EP 1 709 906 Al and US 2008/0262388 Al

One aspect of the present invention, therefore, rel ates to a
puncturing system with a lancet according to the in vention and a
puncturing device which, on puncturing, causes an a dvance
movement of the lancet and a subsequent return move ment wherein
the return movement takes place at a lower speed th an the
advance movement. In a first section of the return movement, the
lancet is, preferably, withdrawn at a faster speed than in a
subsequent second section. In this manner, the lanc et only
remains in pain-sensitive body tissue for as short a time as
possible, however, stays in pain-insensitive body t issue, for
example, the stratum corneum layer of the epidermis , for a

prolonged period of time for sample taking purposes

A lancet according to the invention can be formed s uch that, in
the event of a puncture through body tissue, its bl ade is
deflected transversely to the puncture direction an d bent

towards its bottom side. During the return movement , a cavity



Fig. 10is a cross-sectional view taken from intersection line FF of Figure 3; Fig. 11is a cross-sectional
view taken from intersection line GG of Figure 3; Fig. 12shows an exemplary embodiment of a lancet
according to the invention while puncturing a sterile protective foil; Fig. 13shows an exemplary
embodiment of a lancet according to the invention on a carrier tape; Fig. 14shows a further exemplary
embodiment of a lancet 8

will then form between the bottom side of the blade
tissue, said cavity being quickly filled with body

the slow return movement or during the slow section
return movement, the recess arranged on the bottom
lancet can, advantageously, receive a sample. The f
cavity between the bottom side of the blade and sur

tissue can also be caused or promoted by a shift in

compression of tissue occurring during the puncture

For this reason, a lancet that is bent during the p
comprises a recess for taking a sample on its botto
taking a sample in an improved manner. One aspect 0

invention, which may also have an independent impor
therefore relates to a lancet with a flat shank whi

side and a bottom side wherein, at a forward end, t
forms a blade which ends in a point, the blade comp
cutting edges on the bottom side, said cutting edge

in the point, and the shank comprises at least one
taking a sample on its bottom side, wherein the sha
than 0.1 kNmm?
multiplied by square millimeters), preferably less

kNmmz2, more preferably 0.03 to 0.001 KNmm2.

a bending stiffness of less (kilonew

The bending stiffness is the product from the modul
elasticity of the material and the second moment of

lancet shank. In a shank with a rectangular cross-s
second moment of area is |=a%h/12 where a is the
thickness and b is the shank width. In a flat lance
rectangular cross-section, the second moment of are
therefore, the bending stiffness is somewhat reduce

the groove.
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according to the invention; Fig. 15is a sectional view of Fig. 14; Fig. 16shows a further exemplary
embodiment of a lancet according to the invention; Fig. 17is a sectional view of Fig. 16; Fig. 18shows
a further exemplary embodiment of a lancet according to the invention; and Fig. 19shows a sectional
view of Fig. 18.

9
Preferably, the shank is made of metal, more prefer ably of
steel. As an alternative, however, use can also be made of
plastic. Preferably, the shank has a width of less than 0.5 mm,

for example between 0.2 mm and 0.4 mm. Preferably,
of the shank is no more than 0.3 mm, more preferabl
mm and 0.05 mm, most preferably between 0.20 mm and

Further details and advantages of the invention are

by means of exemplary embodiments with reference be
the enclosed drawings. Therein, equal and correspon
are designated with consistent reference symbols. |

drawings,

Fig. 1 is a bottom view of an exemplary embodiment
lancet according to the invention;

Fig. 2 is a lateral view of Figure 1;

Fig. 3 is a top view of the lancet shown in Figure

Fig. 4 is an inclined view of the lancet;

Fig. 5 is a cross-sectional view taken from interse
AA of Figure 3;

Fig. 6 is a cross-sectional view taken from interse
BB of Figure 3;

Fig. 7 is a cross-sectional view taken from interse
CC of Figure 3;

Fig. 8 is a cross-sectional view taken from interse
DD of Figure 3;

the thickness
y between 0.2
0.08 mm.
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11 ends in a point 2. The shank 1 has a bottom side Ib that is shown in Figure 1 and a top side Ic that
is shown in Figure 3. The bottom side Ib and the top side Ic are connected to each other via narrow
sides Id extending in the longitudinal direction of the shank 1. On its bottom side Ib, the shank 1
comprises a recess 3 for taking a sample. Preferably, this recess 3 is configured as a groove. It is,
however, also possible to use a plurality of recesse® which are, for example, arranged as tapped blind
holes on the bottom side Ib. The blade la has two lower edges which converge in the point 2. These
lower edges are configured as cutting edges 4. In the exemplary embodiment shown, the cutting
edges 4 converge in a wedgelike manner and enclose an acute angle. Preferably, the cutting edges 4
enclose &igafgle dblessriszrse0iopatideabliabétefoithanterse, more preferably acttnygleef less than
40. Pref %b@(,lg %”%ngje enclosed between the two cutting edges 4 is at least 20, more preferably at
least 25. Tn additfon to the two cutting edges 4, the blade la has two upper edges 5 which converge in
a vertex 6. On the top side Ic, the blade la is, therefore, delimited by the two upper edges 5 that
converge-jg 3 wedgelhkeFianaciand AkineReRarefidRtHsPY the cutting edgeg4igafirenverge in a
wedgelike manner. In the exemplary embodiment shown, the upper edges 5 and the cutting edges 4
extend i pRAEYE: ¥an also enclose different angles. Preferably, the upper edges 5 enclose an
acute angle. In the exemplary embodiment shown, this angle is less than 60, for example, 10 to 50,
particulag}/ 20to45. 12 Preferagl t e.verrfx 6 is arranged behind the point 2 by more than the
thicknes shank TOPReTet 'F}éq 1S %%?{98? fﬂ%ea'?stance between theVenBx B%nd the point
2, i.e., the@oi&iduradpoint of the lancet, said component being measured in the longitudinal direction
of the shank 1, preferably is more than the thickness of the shank 1. As is the case with the exemplary
embodiment shown, the vertex 6 is, preferably, arranged behind the point 2 by more than twice the
thicknes§@f the shshvs PRegXrIDRIATM ccidReiBTant Fhahkntes Bwo to three tim&§MslrGCiMess. The
upper edgesy extRPAIHIDBUIRtheTear anthrorsitivg edges 4. On each ofdis sides, the blade la is
laterally delimited by an edge 7 which connects the rear end of a cutting edge 4 to the rear edge of an
upper edge S. Preferably, the edge 7 encloses an acute angle with the lower edge of the narrow side

ld arrangeig.arBits silewtoaA*amAIpIaN Aol aRtereor HhAabe: 60, more particutaghrdiagmeen 15 and

35. The eﬁzleqe 7 can enclose an ol%tuse angle with the cutting edge 4 arranged on its side.
the’invention on a carrier tape;

Fig. 14 shows a further exemplary embodiment of a | ancet

according to the invention;
Fig. 15 is a sectional view of Fig. 14;

Fig. 16 shows a further exemplary embodiment of a | ancet

according to the invention;
Fig. 17 is a sectional view of Fig. 16;

Fig. 18 shows a further exemplary embodiment of a | ancet
according to the invention; and

Fig. 19 shows a sectional view of Fig. 18.

The lancet that is shown schematically in Figures 1 to 11 has a
flat shank 1 which, at its forward end, forms a bla de la which



Therein, Figure 2 shows that the blade la is concave along a line extending from the vertex 6 to the
forward end 2. The top side Ib has an undercut at the vertex 6. Figures 5 to 11 show a series of
cross-sections of the lancet along the intersection lines shown in Figure 3. Therein, Figure 5 is a
sectional view taken from intersection line AA, Figure 6 taken from intersection line BB, Figure 7 taken
from intersection line CC, Figure 8 taken from intersection line DD, Figure 9 taken from intersection
line EE, Figure 10 taken from intersection line FF, and Figure 11 taken from intersection line 13
Figures 5 t% 7 show that the L@i si(i(}e?%{(tt%eﬁlade l% i% convex bg%)ween the vertex 6 nc{the forward
end poin?%, %s'%e%rpwgr $S-SBCHON. r ﬁ,s Ffflg l%g0§1t081§%| show that the cutt 8e'("f'ges 4
comprisesboguttimyFaggte thatrdkerdagesdeviardsathis feivvard iend 2. Therein, the duging déhgle

decreaseg, cORfUANLIY, OWBV%H“&%’%@V%%C’& 3PP 68ﬁHEc{E9 puncture changelpradyced in a
patient's body tissue in the event of a lancet puncture becomes thicker or wider in a continuous
manner, @€ beivig ad@ragesidesor Apusxtensingh reduthel paimgitigures 8 to 10 show itfRlt the
blade la hpsGRicara atgraheyrfaces 8 behind the vertex 6, particularly between the vertex 6 and the
rear end of the cutting edges 4. The bottom side Ib of the shank 1 is plane or concave. Therein,
Figures 5 to 11 show that the bottom side Ib of the shank 1, particularly the bottom side of the blade la,
is plane Dra MAKgHRRNIegias aeither siggkELCltsinprifedearaeess 3 for taking a sag@efdhe complete

bottom S{%E Ib of the shfn If Pl%ne. s a result of the reciess 3, the bottom side Ib gf the shank 1 is
concave fi'the (?oﬁ%%) ?Tdinbe %gﬂ P( 1Y IAREEPAC dFdfﬁ?f b the invention, the 46 &R 1o
betweengtmi@wirdsenddvandrihalsertpassibfeevten uke conpilete bottom side of thalliladd la can be
free fro f in i) P % ,.no r, the recess 3 als in the region
of the bﬂégt%‘?(% m'é% _t%’ir?ﬁﬁi% tﬁ %uréﬁt{%ea lglpet% }Ié E%gd for obtaining a%gﬁgl{éﬁ% is usually
advantageoilie b séls Bextends on the bottom side Ib into the region between the vertex 6 and
the forward end 2. In order to not impair the mechanical stability of the blade Ia, it is,

The blade 1a has two lower edges which converge in the point 2.

These lower edges are configured as cutting edges 4 . In the
exemplary embodiment shown, the cutting edges 4 con verge in a
wedgelike manner and enclose an acute angle. Prefer ably, the

cutting edges 4 enclose an angle of less than 60°,

less than 45°, more preferably an angle of less tha n 40°.
Preferably, the angle enclosed between the two cutt ing edges 4
is at least 20°, more preferably at least 25°.

In addition to the two cutting edges 4, the blade 1 a has two
upper edges 5 which converge in a vertex 6. On the top side 1c,
the blade 1a is, therefore, delimited by the two up per edges 5
that converge in a wedgelike manner and, on the bot tom side 1b,
by the cutting edges 4 that converge in a wedgelike manner. In
the exemplary embodiment shown, the upper edges 5 a nd the
cutting edges 4 extend in parallel but can also enc lose

different angles. Preferably, the upper edges 5 enc
angle. In the exemplary embodiment shown, this angl

than 60°, for example, 10° to 50°, particularly 20°

preferably of

lose an acute
e is less
to 45°.



14 in general, advantageous if the groove 3 ends at a distance from the forward end 2. Such a groove
3 that is arranged on the bottom side Ib of the shank is to advantage in that it is not obstructed by the
material of a sterile protective foil when the latter is punctured. In the exemplary embodiment shown,
the groove 3 extends beyond the vertex 6. Therein, Figure 1 shows that the groove 3 continuously
tapers in a section in the region of the blade la. Theeein, the length of the tapering section is in excess
of the maximum width of the groove 3. In the complete tapering section, the depth of the groove 3
continu%HsIS\f dgagiea es towards the forwa:]g %enﬂ Ig %t‘ger words, the cross-secg% | area of the
groove dECTEREEs TtYE 'Sett on’"nsa?FEﬁ'{b%e b&WEEN ep&ﬁtting edges 4. Pref@ ErYtWé) Maximum
width of thargtbevhkinesshef greowhavikith. bEnénelftine, biaelecia, is less than halomeahamkafidth.
Preferably,.t [ h of t A4, r depth behind the blade la, is in excess
of half th{exgrtgqrsl@ﬁﬁégnk#g}s\gg %&e@ ;‘r&% |cl\<6ﬁeas®srﬁ%§§gﬁ/§2s’s than 0.3 mm and?%r'éfgmgsbly, is
betweenfgvaiel seA2p0iIMN P ntarel pRERL agAdh 6AMEMEBDL PRgiand 180 pm. For &gamprSUrRdshank
width cam,hedeIwaaMMA) e énrth Qb iREsHYstelalhe >0 pm to 400 pm. Th%igf%rr@g@aterial is

steel, particularly stainless steel. The bending stiffness of the lancet shank should not exceed 0.1

kNmm2, PretelBBnHekReESHah B1OskRMmMS; ASrdSH bR reB8eeYs than 0.02 kNmmBh Ad¢antageous
values rangenprapartieao didend. 0dHevih 00 e\ nveex15danget thasfepmprises the grogg, 3 is the
inner surface of t end, with the result that, when the lancet is withdrawn, a cavity is formed on the
pottom S SRACRETRA A b 2y G BAVES. S cavity being fiteth SRS M. For
this reastrg, talkank alsafplerisbiypitbeedvigfithef bvedisigaokthe lancet. Figure 12 shewsantexemplary
embodiwﬁ@eoﬁﬁégq%e{rﬁ&gﬁégg\g to the invention while a sterile protective foil 10 is punctured. The
sterile protective foil 10 can, for example, be a metal foil, particularly an aluminum foil, a plastic foil or a
metal foil coated with plastic or a metal-coated plastic foil. For example, a chamber of a lancet
magamneprg@rhpseqlq?ffj%g\n@ sueha %@ﬂpﬂgrp{@t%w@&?llﬁgﬂ ip order to protect M@r@%iﬁqanged

u [

therein against harmful’environmental influences. Since, in a lancet according to the invention, the

groove FHtEkiflg £8arfpRisUrrifgstfes tHEHokETFsidé ofthéthank, the groove 3 &Yt impaired
when thejsighite drieyestivedtpsl 10vBiovreitnedtsThal ie4e say that the cutting edgeschighiie lancet
cause the sterile prptective fqil 10 to be cut open op the bottom side of the lancet in parallel to the
bottom SHIBAT DR TS BB BB laR B foil recidues whihdHo P GBStruct the
groove 3racadosescaackedidt anglsavithatieaotagedtge pertls of the punctured steaiteopraidetive foil 10

are previateaqrgﬁ%‘?égjﬁq@%j o FB?H}%&%@I éegho%ﬁéﬂé;?ﬁgmgve 3 during punc%iQ%g%%Jay sliding

along a surfac groove 3, from impairing a hy IC coating that, preferably, exists there.

60°, more particularly between 15° and 35°. The edg e 7 can
enclose an obtuse angle with the cutting edge 4 arr anged on its
side.

Therein, Figure 2 shows that the blade la is concav e along a
line extending from the vertex 6 to the forward end 2. The top

side 1b has an undercut at the vertex 6.

Figures 5 to 11 show a series of cross-sections of the lancet
along the intersection lines shown in Figure 3. The rein, Figure

5 is a sectional view taken from intersection line AA, Figure 6
taken from intersection line BB, Figure 7 taken fro m
intersection line CC, Figure 8 taken from intersect ion line DD,
Figure 9 taken from intersection line EE, Figure 10 taken from
intersection line FF, and Figure 11 taken from inte rsection line

GG.



Instead of arranging a lancet according to the invention in a magazine chamber closed with a sterile
protective foil 10, it is also possible to arrange lancets according to the invention on a carrier tape side
by side, as this is, for example, known from 16 WO 2008/083844 Al. Preferably, a lancet according to
the invention is arranged on a carrier tape with its top side while its bottom side is covered by a sterile
protective foil. Figure 13 is a sectional view of an appropriate exemplary embodiment with a carrier
tape 11, a lancet and a sterile protective foil 10. The sterile protective foil 10 is thinner than the carrier
tape 11, preferably no more than half the latter's thickness. The sterile protective foil 10 rests loosely
on the lancet and is connected to the carrier tape 11 in a substance-to-substance bonded manner, for
exampleRimedob vweldesholhéhizindet shasidé oanheckghaed to the carrier tape 14 is ageaexegion that
is remot%g[wgetﬂetpéaql/ H@Xlrbagg%nttﬁgg}gmgpg Igﬂge s qxné( 1, preferably, rests éogggl[;( an the carrier
tape 11, with the result that, in order to make a punctute, the blade la can be freed from the sterile
protectiver st eltetling heectarribioidies 19, 49 this Risfesshped I WO 2008/08384434 . thigure 14
shows a fytther gdgggplﬁ%ﬁmﬁgglgl%mm@ sReetRRA dderel S is a related sechgnalyiguydaken from

intersection line HH. This lancet differs from the lancet shown in Figures 1 to 11 in that the recess 3 for

taking a ¥¥mple¥adniigifedas d BFEBIe tHhfis SHHBWh&A WIBer J6RE allows taking incréS8&d

sample \wJdtte®usly towards the forward end 2. As a result , the
puncture channel produced in a patient’'s body tissu e in the
event of a lancet puncture becomes thicker or wider in a
continuous manner, this being advantageous for a pu ncture with

reduced pain.

Figures 8 to 10 show that the blade l1la has concave lateral
surfaces 8 behind the vertex 6, particularly betwee n the vertex
6 and the rear end of the cutting edges 4.

The bottom side 1b of the shank 1 is plane or conca ve. Therein,
Figures 5 to 11 show that the bottom side 1b of the shank 1,
particularly the bottom side of the blade 1la, is pl ane in a
marginal region on either side. Exclusive of the re cess 3 for
taking a sample, the complete bottom side 1b of the shank 1 is
plane. As a result of the recess 3, the bottom side 1b of the

shank 1 is concave in the corresponding region.

In a lancet according to the invention, the bottom side 1b
between the forward end 2 and the vertex 6 or even the complete
bottom side of the blade la can be free from recess es 3 for
taking a sample. Preferably, however, the recess 3 also extends

in the region of the blade 1a. In order to minimize the puncture
depth required for obtaining a sample, it is usuall y
advantageous if the recess 3 extends on the bottom side 1b into

the region between the vertex 6 and the forward end 2. In order

to not impair the mechanical stability of the blade la, it is,



Figure 16 shows a further exemplary embodiment of a lancet and Fig. 17 is a related sectional view
taken from intersection line KK. This lancet differs from the exemplary embodiment of Figures 14 and
15 in that, instead of a single recess 3 configured as groove, there are two recesses 3 that extend in
parallel and are configured as groove. The dividing wall 12 between the two recesses 3 reduces the
total volume of the two recesses 3 only 17 to an insignificant degree, however, results in significantly
increased capillary forces. For this reason, the two recesses 3 of the exemplary embodiment shown in
Figure 16 are filled with body fluid at a higher speed than the single recess of the exemplary
cmbodi AR AL TREHS A 51 S0uerE SHENBIA o futner exemplal SARSGATRENt o a
lancet anbe-itprdgiid cerelatad Sectionalgviweaakethiadnisinaeraegédn line LL. This lanast differs from
the exenbgﬁa(ﬁeg?ggdi’@%}tﬁg%&lg qgl%mvgh%é@eigi\@%pg wall 12 between ﬁh?stW recesses 3 is
ne

reduced. For this reason, the two recesses 3 are corinected on the surface but are subdivided into two
parallel cltisemh bidhatarieriagiohagtaidas@eaiwelividing wall 12. The didewane 2 also
causes 3RBEfEFMHUNR capillary forces and, therefore, a faster filling of the recess 3.

In the exemplary embodiment shown, the groove 3 ext

the vertex 6. Therein, Figure 1 shows that the groo

continuously tapers in a section in the region of t
Therein, the length of the tapering section is in e

ends beyond
ve 3
he blade 1la.
xcess of the

maximum width of the groove 3. In the complete tape ring section,

the depth of the groove 3 continuously decreases to wards the
forward end. In other words, the cross-sectional ar ea of the
groove 3 decreases in the section arranged between the cutting
edges 4.

Preferably, the maximum width of the groove 3, i.e. , the groove
width behind the blade 1a, is less than half the sh ank width.
Preferably, the maximum depth of the groove, i.e., the groove
depth behind the blade 1a, is in excess of half the shank
thickness. The shank thickness should be less than 0.3 mm and,

preferably, is between 80 um and 200 um, more prefe

rably between

80 pm and 180 pm. For example, the shank width can be between
0.2 mm and 0.5 mm, preferably 250 pum to 400 pm.

The preferred material is steel, particularly stain less steel.
The bending stiffness of the lancet shank should no t exceed 0.1
kNmm2, preferably be less than 0.05 kKNmmz2, more pre ferably less
than 0.02 kKNmmz2. Advantageous values range, in part icular, from
0.01 to 0.001 KNmm2.

Lancets with such a low bending stiffness are elast ically bent
when puncturing body tissue. Therein, the bottom si de of the



15

lancet that comprises the groove 3 is the inner sur
bend, with the result that, when the lancet is with
cavity is formed on the bottom side and, therefore,
vicinity of the groove 3, said cavity being filled

fluid. For this reason, taking a sample is improved
bending of the lancet.

Figure 12 shows an exemplary embodiment of a lancet
the invention while a sterile protective foil 10 is

The sterile protective foil 10 can, for example, be
foil, particularly an aluminum foil, a plastic foil

foil coated with plastic or a metal-coated plastic
example, a chamber of a lancet magazine can be clos
a sterile protective foil 10, in order to protect a
arranged therein against harmful environmental infl
Since, in a lancet according to the invention, the
taking a sample is arranged on the bottom side of t
groove 3 is not impaired when the sterile protectiv
punctured. That is to say that the cutting edges 4
cause the sterile protective foil 10 to be cut open
bottom side of the lancet in parallel to the bottom
shank, with the result that the formation of foil r

might obstruct the groove 3 are counteracted. It is
advantage that parts of the punctured sterile prote

are prevented from projecting into the interior reg
groove 3 during puncturing and, by sliding along a
the groove 3, from impairing a hydrophilic coating
preferably, exists there.

Instead of arranging a lancet according to the inve
magazine chamber closed with a sterile protective f
also possible to arrange lancets according to the i
carrier tape side by side, as this is, for example,

List of reference numerals 1shank lablade Ibbottom side Ictop side Idnarrow side 2point 3recess
4cutting edges

face of the
drawn, a

in the
with body
by the

according to
punctured.
a metal
or a metal
foil. For
ed with such
lancet
uences.
groove 3 for
he shank, the
e foil 10 is
of the lancet
on the
side of the
esidues which
also to
ctive foil 10
ion of the
surface of
that,

ntion in a
oil 10, itis
nvention on a

known from



Supper edges 6vertex 7edge 8lateral surface 10sterile protective foil 11carrier tape 12diving wall 19

16
WO 2008/083844 Al. Preferably, a lancet according 't o the
invention is arranged on a carrier tape with its to p side while
its bottom side is covered by a sterile protective foil. Figure
13 is a sectional view of an appropriate exemplary embodiment
with a carrier tape 11, a lancet and a sterile prot ective foil

10.

The sterile protective foil 10 is thinner than the

11, preferably no more than half the latter's thick
sterile protective foil 10 rests loosely on the lan
connected to the carrier tape 11 in a substance-to-
bonded manner, for example glued or welded. The lan
can be glued to the carrier tape 11 in a rear regio
remote from the blade 1a. In a front region, the la
preferably, rests loosely on the carrier tape 11, w
result that, in order to make a puncture, the blade
freed from the sterile protective foil by bending t
tape 11, as this is described in WO 2008/083844 Al.

Figure 14 shows a further exemplary embodiment of a
Fig. 15 is a related sectional view taken from inte

HH. This lancet differs from the lancet shown in Fi

in that the recess 3 for taking a sample is configu
groove that is somewhat wider. This allows taking i
sample volumes.

Figure 16 shows a further exemplary embodiment of a
Fig. 17 is a related sectional view taken from inte

KK. This lancet differs from the exemplary embodime

14 and 15 in that, instead of a single recess 3 con
groove, there are two recesses 3 that extend in par
configured as groove. The dividing wall 12 between
recesses 3 reduces the total volume of the two rece

carrier tape
ness. The
cet and is
substance
cet shank 1
n that is
ncet shank 1,
ith the
la can be

he carrier

lancet and
rsection line
gures 1to 11
red as a

ncreased

lancet and
rsection line
nt of Figures
figured as
allel and are
the two

sses 3 only



Claims 1. Lancet comprising a flat shank (1) having a top side (1c¢) and a bottom side (Ib), the shank
(1) forming a blade (1a) at a forward end, the blade (1a) terminating in a point (2), the blade (1a)
having two cutting edges (4) at the bottom side (Ib), the cutting edges (4) converging in the point (2),
and the shank (1) having on its bottom side (Ib) at least one recess (3) for receiving a sample,
characterized in that the shank (1) turns into the blade (1a) on its top side (1c) at two edges (5) which
converge in a vertex (6), and that the top side (1c) of the blade (1a) is curved convexly between the
vertex (6‘2 and the forward ggga &é as, seen in cross-section.. 2. Lancet according to clai

1,
charactelfz&in TR tHER) ?’is*}SWﬁé{achﬁé Sly'%kﬁl% a line running from%'&?)iﬁl}/ex (6) to the
forward emui€ase8. taptatyntomeindg oo dny osesohthiberieceding claims, charautertassés tBat the top

side aqd?%@%%@rqﬂlgw %%%d’ﬁﬁ%% @own in Figure 16 are filled with
body fluid at a higher speed than the single recess of the
exemplary embodiment shown in Figures 14 and 15.

Figure 18 shows a further exemplary embodiment of a lancet and
Fig. 19 is a related sectional view taken from inte rsection line
LL. This lancet differs from the exemplary embodime nt of Figure
18 only in that the dividing wall 12 between the tw 0 recesses 3
is reduced. For this reason, the two recesses 3 are connected on
the surface but are subdivided into two parallel ch annels in the
interior region by means of the dividing wall 12. T he dividing
wall 12 also causes an increase in the capillary fo rces and,

therefore, a faster filling of the recess 3.



4. Lancet according to any one of the preceding claims, characterized in that the blade (1a) has
concave lateral surfaces (8) between the vertex (6) and the rear end of the cutting edges (4). 5. Lancet
according to any one of the preceding claims, characterized in that both edges (5), which delimit the
20 blade (1a) on the top side (1c), run parallel to the cutting edges (4). 6. Lancet according to any one
of the preceding claims, characterized in that the véstex (6) is arranged behind the point (2) by more
than the thickness of the shank (1). 7. Lancet according to any one of the preceding claims,
characterized in that the two edges (5), which delimited the blade (1) on the top side (1c), enclose an
acute angle. 8. Lancet according to any one of the preceding claims, characterized in that the cutting
edges (4d)inalved cuttihgraaie thatrdacadases towards the forward end (2). 9. Lancet according to any
one of the preceding claims, characterized in that the bottom side (Ib) of the blade (1a) is plane at least
ina marglinal reg;]on li;llong the cutting edges (4).

shan

la blade
1b bottom side

1c top side

1d narrow side
point
recess

cutting edges

2

3

4

5 upper edges
6 vertex

7 edge

8 lateral surface

10 sterile protective foil
11 carrier tape

12 diving wall



10. Lancet according to any one of the preceding claims, characterized in that the bottom side (Ib) of
the shank (1) is plane exclusive of the recess (3) for receiving a sample. 11. Lancet according to any
one of the preceding claims, characterized in that the upper edges (5) extend further back than the
cutting edges (4). 12. Lancet according to any one of the preceding claims, characterized in that the
recess (3) is a groove which extends beyond the vegtex (6) and has a section arranged between the
cutting edges (4), in which section the area of 21 cross-section of the groove (3) decreases towards
the forward end (2). 13. Lancet comprising a flat.shank (1) having a top side (1c) and a bottom side
(Ib), the shank (1) forming a blade (1a) at a forw, r§'eMd (2), the blade (1a) terminating in a point (2),
the blade (1a) having cutting edges (4) on the bottom side (Ib), the cutting edges (4) converging in the

ggml(s) ang theREaNKdhiPRgILALP SR PSR 3 IBpStRNe groove (3) for receiving a

and a bottom side (1b), the shank (1) forming a bla de (1a)
at a forward end, the blade (la) terminating in a p oint
),

the blade (1a) having two cutting edges (4) at the bottom
side (1b), the cutting edges (4) converging in the point
(2), and

the shank (1) having on its bottom side (1b) at lea st one

recess (3) for receiving a sample,
characterized in that

the shank (1) turns into the blade (1a) on its top side
(1c) at two edges (5) which converge in a vertex (6 ), and

that the top side (1c) of the blade (1a) is curved convexly
between the vertex (6) and the forward end (2), as seen in

cross-section.

2. Lancet according to claim 1, characterized in that the
blade (1a) is formed concavely along a line running from
the vertex (6) to the forward end (2).

3. Lancet according to any one of the preceding claims ,
characterized in that the top side (1c) has an unde rcut at
the vertex (6).

4. Lancet according to any one of the preceding claims ,
characterized in that the blade (1a) has concave la teral
surfaces (8) between the vertex (6) and the rear en d of the
cutting edges (4).

5. Lancet according to any one of the preceding claims ,
characterized in that both edges (5), which delimit the



characterized in that the groove (3) has a section arranged between the cutting edges (4), wherein the
area of cross-section of the groove (3) decreases in that section towards the forward end (2). 14.
Lancet comprising a flat shank (1) having a top side (1c) and a bottom side (Ib), the shank forming a
blade (1a) at a forward end (2), the forward end terminating in a tip (2), the blade (1a) having two
cutting edges (4) on the bottom side (Ib), the cuttingoedges (4) converging in the point (2), and the
shank (1) having on the bottom side (Ib) at least one recess (3) for taking a sample, characterized in

that the shank ﬁ%&asgg% endin stl ess of les San 0.1 kNmmF Ip {ﬁrably less than 0.05 KNmm2,
especially less o 81 k?\l Ao Si%e tufHB s% %p ising a lancet accordlneg to any

one of the preceditigoctaiges4Al a puncturing device that, during 22

6. Lancet according to any one of the preceding claims

characterized in that the vertex (6) is arranged be hind the
point (2) by more than the thickness of the shank ( 1).

7. Lancet according to any one of the preceding claims ,
characterized in that the two edges (5), which deli mited
the blade (1) on the top side (1c), enclose an acut e angle.

8. Lancet according to any one of the preceding claims ,
characterized in that the cutting edges (4) have a cutting
angle that decreases towards the forward end (2).

9. Lancet according to any one of the preceding claims ,
characterized in that the bottom side (1b) of the b lade
(1a) is plane at least in a marginal region along t he
cutting edges (4).

10. Lancet according to any one of the preceding claims ,
characterized in that the bottom side (1b) of the s hank (1)
is plane exclusive of the recess (3) for receiving a sample.

11. Lancet according to any one of the preceding claims ,
characterized in that the upper edges (5) extend fu rther
back than the cutting edges (4).

12. Lancet according to any one of the preceding claims ,
characterized in that the recess (3) is a groove wh ich
extends beyond the vertex (6) and has a section arr anged
between the cutting edges (4), in which section the area of



a puncture, causes a forward motion of the lancet and subsequently a retracting motion, wherein the

retracting motion is slower than the forward motion.

13.

14.

15.

21

cross-section of the groove (3) decreases towards t

forward end (2).

Lancet comprising a flat shank (1) having a top sid
and a bottom side (1b), the shank (1) forming a bla
at a forward end (2), the blade (1a) terminating in
(2),

the blade (1a) having cutting edges (4) on the bott
(1b), the cutting edges (4) converging in the point
and

the shank (1) having on the bottom side (1b) at lea
groove (3) for receiving a sample,

characterized in that

the groove (3) has a section arranged between the c
edges (4), wherein the area of cross-section of the
(3) decreases in that section towards the forward e

Lancet comprising a flat shank (1) having a top sid
and a bottom side (1b), the shank forming a blade (
forward end (2), the forward end terminating in a t

the blade (1a) having two cutting edges (4) on the
side (1b), the cutting edges (4) converging in the
(2), and

the shank (1) having on the bottom side (1b) at lea
recess (3) for taking a sample,

characterized in that

the shank (1) has a bending stiffness of less than
kNmm?, preferably less than 0.05 kNmm?, especially
0.03 to 0.01 KNmm?2.

Puncturing system comprising a lancet according to
of the preceding claims and a puncturing device tha

he

e (1c)
de (1a)
a point

om side

(2),

st one

utting
groove
nd (2).

e (1c)
la) at a

ip (2),
bottom
point

st one

0.1
less than

any one
t, during
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a puncture, causes a forward motion of the lancet a
subsequently a retracting motion, wherein the retra
motion is slower than the forward motion.

nd
cting



