-1- Method for producing a pricking element Description The invention
concerns a process for producing a | ancirmg~elenent in particular for

wi t hdrawi ng a body fluid in which a flat shaped nenber is forned froma fl at
5 material by applying a nask and all owi ng an etching agent to act upon it
wherein at |least a part of the flat shaped nenber is shaped as a tip for
piercing into a body part of a test subject. Lancing elenents of this type
all ow the analysis of very small anounts of fluid especially in

bi oanal ytics, such as for exanple those.which are withdrawn in situ as 10
capillary blood for blood glucose determ nations. Such mcrofluidic systens,
in addition to the mcroscopic volunes (mcroliters and |less) are al so
characterized by structural elenents of increasingly smaller dinensions

whi ch al l oy, capil.lary forces .ta be utilized and can be inplenented in
so-cal | ed %?ﬁggﬂﬂ duging SpricKIBE SleMEMer * for nmss production. Although

manuf acturing processes especially in the formof 15 mask etching

(phot ochenmi cal etching) are known fromthe field of sem conductor

t echnol ogy De@érigtioghl y i ntegrated systens; the materials used can hardly be
used for nechanically stressed structures especially because of their
brittleness. When bioconpatible materials such as steel are etched, a

probl em occurs with conventional shaped-conpl enmentary etch masking that the
gener at ed Thadpvegtioncencems pureessaios Prslised lanangplgmeniia naBiosdr fa | ow a

particul arl ti.mal ngLUr-e. .. AN chi sscfar . ng surgical
needl es is ‘%ﬁ@&ﬂ" h 8#1_8%5521 ?g?”hé@é* ﬁét Sﬂ?ﬁe%vfﬁl&gﬁ&tl gor&eg ﬁ{oﬁgg&gxt ends beyond
the tipstohgerfadbiaphliinga disktadlilaioRdstn@dching agent to act upon it wherein at

least a part of the flat shaped member is shaped as a tip for piercing into a body part

of a test subject.

Lancing elements of this type allow the analysis of very small amounts of fluid
especially in bioanalytics, such as for example those which are withdrawn in situ as
10 capillary blood for blood glucose determinations. Such microfluidic systems, in
addition to the microscopic volumes (microliters and less) are also characterized by
structural elements of increasingly smaller dimensions which allow capillary forces
to be utilized and can be implemented in so-called disposables in a suitable manner
for mass production. Although manufacturing processes especially in the form of
15  mask etching (photochemical etching) are known from the field of semiconductor
technology for highly integrated systems; the materials used can hardly be used for
mechanically stressed structures especially because of their brittleness. When
biocompatible materials such as steel are etched, a problem occurs with
conventional shaped-complementary etch masking that the generated lancing

20 structures are rounded off and thus do not allow a particularly optimal puncture.

An etching process for producing surgical needles is known from US 4 777 096 A,
in which the etch mask extends beyond the tip to be formed in a distally blunted
shaping area which should prevent rounding. However, this mask overhang is

shorter than the undercutting range of the etching agent so that the tip is shaped by a



shapi ng area whi ch shoul d prevent roundi ng. However, this mask overhang is
shorter than the undercutting range of the etching agent so that the tip is
shaped by a -2 conbined |ateral and frontal etching action which only
slightly reduces the problem of blunting. Fromthis starting point the
object of the invention was to avoid the di sadvantages occurring in the
prior art and to inprove a production pragcess of the type nentioned 5 above
such that sharp lancing structures for optimal lancing into a body part are
created in a process sequence suitable for mass production w thout requiring

conplicated post,-Dpr i.Ng S .1:Ihe conbination..of .featur stated in the
i ndependent pcé)ﬁbﬁ? ecfél%t:e?aﬁsanggro%ﬁg%tgglgg%{; tgon ‘gélﬁﬁé’g@ ﬁhlglhsly 6&\@]u§%sﬁﬁe B\‘Eﬁ’@fﬁ? ageous
enbodi ment s agfhladtifgher devel opments of the 10 invention are derived from
t he dependent clains. The idea behind the invention is to produce a sharp
tip solely by means of lateral nutually converging etching agent fronts.
Accordingly it is_proposed according to the invention that the mask is

provi ded wi t hFramsthispitarnapeiat theobieseol thp inventien Way iveryoidihel dispdtantagser eeni ng
area whi ch ext ends di%galhﬁ g%%gnd}%st Sh%ﬁf”g area to H{qyent %5 tae tip
from being et SREGIGHP T PAGSTARG 19 IMBIQHC f RIFIUSHURRIORES Of ey RS psLianegy
|lateral |y 5 unggke didhi thsk shi 1andsy §thaflkss of o?ﬁhﬁaﬂﬁﬁcﬁh@&t@@@o&fﬁz&?ﬂ%ng ar ea.

This can prevent the contour in the area of the tip from being rounded off
wher eby t he etredtedin ppoces seguencd sritabledoemaspredstionsvithoet teqiidge of materi al
| ocat ed between the ai de flanks of the etching nmask is broken through. This

al | ons opt i m PERPLCAISE POR-HRCSHBESERS i n order to 20 reduce the |ancing pain
and to enable body fluid to be picked up with the snall est

The combination of features stated in the independent patent claims is proposed to
achieve this object. Advantageous embodiments and further developments of the

10 invention are derived from the dependent claims.

The idea behind the invention is to produce a sharp tip solely by means of lateral
mutually converging etching agent fronts. Accordingly it is proposed according to
the invention that the mask is provided with a shaping area for the tip to be formed
and with a screening area which extends distally beyond this shaping area to prevent
15  the tip from being etched off at the front, and that a sharp tip is exposed by laterally
undercutting the side flanks of the shaping and screening area. This can prevent the
contour in the area of the tip from being rounded off whereby the etching process is
terminated as soon as the bridge of material located between the side flanks of the
etching mask is broken through. This allows optimized tips to be created in order to
20  reduce the lancing pain and to enable body fluid to be picked up with the smallest
possible dimensions. Moreover, the required propulsion forces for the lancing can

be minimized and traumatization of the body tissue can be substantially avoided.

The shaping area of the etching mask advantageously narrows towards the screening
area to produce a lancing shaft that tapers towards the tip. For this it is advantageous

25  when the shaping area is linearly chamfered at least on one side.



possi bl e di mensi ons. Mreover, the required propul sion forces for the

| ancing can be mnimzed and traumati zation of the body tissue can be
substantially avoided. The shaping area of the etching nask advant ageously
narrows towards the screening area to produce a |ancing shaft that tapers
towards the tip. For this it is advantageous 25 when the shaping area is
linearly chanfered at |east on one side.-33- Another advantageous enbodi nent
provides that at |east one side flank is bent or concavely curved in the
junction between the shaping area and screening area so that the substrate

material int rea of the ti 0 be produced anly has .t e. .rempved from
the side. 5 1Al Bueddts piolinsaP ol RLHEE ROPeY RB2S6} Bl i BT e o
constant or igmceasy AgvedinthdjR86n Betdie¥Cihe SRARENAMRY ah®B@bdni efsd t
connects with the shaping area. The screening |length should be |arger than

t he proxi mal thadbe sehstiategnatedalin theeareaofithetip sobé¢ predogedidandy basdhibag agent .
This reliably prevents rhhe. tip frombeing centrally etched off. 10 The tip
i s preferabl yregT?éfB‘g omuthg SidEs it of a constriction in the mask where the
width of the constriction should be | ess than twice the |ateral
undercutting width so that the substrate material under the constriction is

conpl et el y5 et pRG cAWAY sholiEbS AR tRE tRE KFedntngdyARsa0aahtorhd@enath again
after the constriction. Also in order to inprove the stability of the

et chi ng mask, width beeradsreen sgreoing leigsin whhes il Sormeete sithribe shapingraea. Ihwi deni ng

bridge section distal t h ipth is to be forned.. Wiereas etching

processes in yg@}ngﬂﬁpg{%ﬁ@.ﬁg%g&gqr%%ﬁpmmy,urﬂpm Emﬁl"g‘ath ‘ﬁl’fﬁeétfevab! e

that the |atefal,, Wrdfs Getihd EgénWﬁltiJ"relﬁbl& Prhts Me HFRbMYeidd @Rrhilfeh&ni NI
off.

10 The tip is preferably shaped as a result of a constriction in the mask where the width
of the constriction should be less than twice the lateral undercutting width so that

the substrate material under the constriction is completely etched away.

The screening area is advantageously widened again after the constriction. Also in
order to improve the stability of the etching mask, it is advantageous when the

15  screening area has a widening bridge section distal to the tip that is to be formed.

Whereas etching processes in steel mainly proceed isotropically, it is also
conceivable that the lateral undercutting width is larger or smaller than the etching
depth. Anisotropy for example occurs when the etching agent is applied at an
overpressure relative to the surroundings in order to ensure a particularly effective
20 action. The etching agent can be applied in a dipping bath or by being sprayed onto

the flat material.

For a high throughput it is advantageous when the flat material that is preferably

formed from stainless steel sheet metal is processed from roll to roll by photo-



depth. Anisotropy for exanple occurs when the etching agent is applied at an
overpressure relative to the surroundings in order to ensure a particularly
effective 20 action. The etching agent can be applied in a dipping bath or
by being sprayed onto the flat material. For a high throughput it is

advant ageous when the flat material that is preferably fornmed from
stai nl ess steel sheet netal is processedfromroll to roll by photo -4-

chem cal nmask etching. However, it is also possible to use a sem conductor
wafer as a flat material. The thickness of the flat material is

advant ageousl y bet ween, 1 apd 0.01. mm, According to a.further eferred
erbodi ment ¢ HereraA Firgk SicBen Forgvah ] Han Pl Bi o e b 3aico Sl r4S: |
channel to transhesatkrisine body fluid that is formed by a channel slot in the
mask where the distal ends of the channel walls forma sharp tip. In this
connection the screening areas for the tips of the channel walls are
delimted on one side by the channel slot. For a special design of the
shaped menber Thebidkness ofghetstanateral by advadgedeanslydstwicen1lomel arsk0.\ mn.a mask
wherein a pointed |ancing shaft is etched free on one side and a seni -open
capillary channel with pointed channel walls that extends towards the

| anci ng shaft ,is etched.free on t t ide. According.to anoth aspect
of "the’i nvent PTG (0t BTG PRt e Mbe Bl e SR AR ARB 32 g

at a laterqal ghinsitopas CagillA ABHD Beirsiispor® d8b0de FluiPthat BT6m@A bylbciRea&a cont our
of the flat shaped nenber is etched away fromthe edge through the
conpensat i on dpidnithymasidehere il distal emisof theehavaa Waly fergemsharTtip sinahis ows
undesired connection the screening areas for the tips of the channel walls are delimited on one

side by the channel slot.

For a special design of the shaped member the flat material is provided on both
10 sides with a mask wherein a pointed lancing shaft is etched free on one side and a
semi-open capillary channel with pointed channel walls that extends towards the

lancing shaft is etched free on the other side.

According to another aspect of the invention the etching mask is provided with a
compensation opening at a lateral distance from an undercut edge section, and an
15  edge contour of the flat shaped member is etched away from the edge through the
compensation opening under the action of the etching agent. This allows undesired
undercuts on the shaped member to be chemically milled off without additional

manufacturing effort.

In order to remove the edges it is advantageous when the compensation opening
20  preferably runs as a slot or chain of holes in the mask along the edge section. The
compensation opening should have a smaller inner width than a cut-away in the

mask adjoining the edge section.



undercuts on the shaped nenber to be chemically mlled off w thout

additional manufacturing effort. In order to renove the edges it is

advant ageous when t he conpensati on opening 20 preferably runs as a slot or
chain of holes in the mask al ong the edge section. The conpensation opening
shoul,d have a smaller inner wwdth than a cut-away in the mask adjoining the
edge section. -5- In order to achi eve a <cpnbi ned undercutting effect on a
bridge of material extending between the edge of the nmask and the
conpensation cut-out, the width of the overlying mask bridge should be | ess

t han the undeyc [ Mol . I, . .edge of
the mmsk. 5 castie Rack et uflatiit < RAFRL a BRRRL bR ORI RED
provi des t hatbdtieen e eRgNSRhé AasIoRRINhE GoinPerdatian B@cbut tha widtBRIfAg area and
optionally in a screening area of the mask for the tip to be forned. In

particul ar i toveslyingvaankdyislge shawld he tasethap dhependerauiting wiskemofigie etchingt eral | y
spaced apart frO{na beercat or con%%ﬁ?lf% cus'rkved side flank of the mask. 10 In

order to al sc?§eAt PRfsUredfLom the d"¥p from being etched away at the

front, it is of special advantage when the conpensation opening is
introduced at the side of a central axis running towards the tip that is to

be forned 50 DBgdndeIn' the d&irell BRap¥RTithd SontdR M MOEntidh froeidks @bt fhBe tip al ong
the central axis and at |east beyond the undercutting w dth. In principle

t he sanme consiaepeasitonpapiplys dreangedun hshapgwradea andanpsiodaliyying scieehmgnt al
action of the etchjing agent,as al[ead tforth wth regard to 1 he edge of
the Cmask. |1 norggt ot oy ip B b Bt sRrienat o pi et whehiRg shoul d
be compensation opening is laterally spaced apart from a bent or concavely curved side

flank of the mask.

10 Inorder to also in this case protect the tip from being etched away at the front, it is
of special advantage when the compensation opening is introduced at the side of a
central axis running towards the tip that is to be formed so that a strip of the mask is
retained in front of the tip along the central axis and at least beyond the undercutting
width. In principle the same considerations apply here with regard to avoiding a

15 frontal action of the etching agent as already setforth with regard to the edge of the
mask. In any case a V-shaped contour of the compensation opening should be

avoided.

The invention is elucidated in more detail in the following on the basis of the

embodiment examples shown schematically in the diagram.

20 Fig. 1 shows a lancing element with a tip and a capillary channel for

withdrawing blood in a top-view.

Fig. 2 shows the rear-side of an etching mask for producing the tip of the

lancing element in a top-view.



avoi ded. The invention is elucidated in nore detail in the follow ng on the
basis of the enbodi nent exanples shown schematically in the diagram 20
Fig. | shows a lancing elenent with a tip and a capillary channel for

wi t hdrawi ng blood in a top-view. Fig. 2 shows the rear-side of an etching
mask .for producing the tip of the lancing elenent in a top-view -6- Fig. 3
shows the front face of an etching mask fgr producing the capillary channe
inthe area of the tip in a top-view. Fig. 4 shows an enlarged section of
the etching mask in the distal end region of the capillary channel in a

top-view. 5 HKi.g.,5 shows section al ong,the |i 5 -5 o0of fig., 4 Fig 6
shows a secti%g' 3aI ongS%PWE?ITel %nté“ac_e %F%Pf%.mgﬁkr}%Brgduc}ngh’eé;agﬂ%w anot her
enbodi nent exanpl e m&mlgﬁ{m%@a@ﬁtm@[ﬁu@m@@e etching mask in
representations corresponding to figs. 4 to 6; and Fig. 10 shows a top-view
of an etching mask for producing a tip according to 10 the prior art. The

| anci ng and sanpling el enent 10 shown in the drawing is used as a disposable
article to wikisdt aw ahdws en enlorged aestionrod ikgeiehing megkin the distel end regln from
a body part of a tegh subhect es fciagly.in order to carry out bl ood

gl ucose measurenents. ¢ EH ?ﬁfgmﬁﬁ 8P onprises a flat shaped nember

12, a lancing nenber 14 shaped 15 thereon having a tip 16 and a sem -open
capillary channel 18 for capillary bl ood

5 Fig.5 shows a section along the line 5 — 5 of fig. 4.
Fig. 6 shows a section along the line 6 — 6 of fig. 4.

Figs. 7 to 9 show another embodiment example with a compensation slot in the

etching mask in representations corresponding to figs. 4 to 6; and

Fig. 10 shows a top-view of an etching mask for producing a tip according to

10 the prior art.

The lancing and sampling element 10 shown in the drawing is used as a disposable
article to withdraw and to capillary transport a small amount of blood from a body
part of a test subject especially in order to carry out blood glucose measurements.
For this purpose it comprises a flat shaped member 12, a lancing member 14 shaped

15  thereon having a tip 16 and a semi-open capillary channel 18 for capillary blood
transport from the tip 16 to an analytical site 20.

The flat shaped member 12 is made of a stainless steel metal sheet 22 having a
thickness of about 100 to 300 um. Its proximal end section forms a holding area for
handling during the lancing process whereas the lancing member 14 which is

20  shaped as one piece at the distal end, generates a small wound in the skin of the user
in order to remove microscopic volumes of blood. In this connection the capillary

channel 18 has a groove shape or is semi-open over its length so that, as described



transport fromthe tip 16 to an analytical site 20. The flat shaped nenber
12 is nade of a stainless steel netal sheet 22 having a thickness of about
100 to 300 m Its proximal end section forns a holding area for handling
during the lancing process whereas the |ancing nenber 14 which is 20 shaped
as one piece at the distal end, generates a small wound in the skin of the
user in order to renove mcroscopic vol-ynes of blood. In this connection
the capillary channel 18 has a groove shape or is sem -open over its |ength
so that, as described -7 below, it can be produced by photolithography. The

Spect r oscopi deiral debegaRded by BAPBURegRe e O ST B Rer . The
material of tifee:EhGRE b&BhD el by SeREtbALF:clrEscdplcWi eWefEciYnibRdtcHdn t he
photo- 5 chem cal nmachining or mlling method. In this process an etching

mask 24 is apghdddp agmefvarmadingr.t o bot h sides, of the substrate 22 which
covers the structure of the shaped nenber that is to be uncovered in a
subsequent etching step. The mask is formed by coating the substrate 22
wi th a photor

sist and Jt S _ex ed rough,. a t omask vinag the desired
pattern that ﬁ%e Ig?t%‘ﬂgogél_mi %lef"trnolgt? P%rfsu@%ﬁlﬁa?enggf(m%gepe ymiaélstoﬁglep%g{odr esist is
pol yneri zgd QihehidallfAe8ining drheilIGRVAEEREI. 3h 8AS pMRkdsantchdhif Mask M Ras are
rinsed away after devel opment. An etching agent to the substrate 22 is

subsequent | y apppitd, edeforably to eth dashoiethe sebstipte 22twetichn goveasthe 2dugarearfat ed i n
t his manner sg t eas are etche&ﬁﬁma ccordigﬁeto t he basic

hat .t he magked a
shape. |'n t hahg SERedmeaper Df 1:dp P& UBRRTogn ACEPBATY GEPAESTEP. e msk n
removed At er Bl SBRMIFRe st 12305 BphSbRRISDSd Al erpBledbugh

undercutting
photomask having the desired pattern that is arranged in front of the mask whereby

10 the photoresist is polymerized or hardened in the covered areas while the other areas

are rinsed away after development.

An etching agent to the substrate 22 is subsequently applied over the (double-sided)
etching mask 24 generated in this manner so that the masked areas are etched away
according to the basic shape. In the case of an isotropic etching action, the depth of
15  the removed material corresponds to the lateral etching rate for the undercutting of
edge contours of the mask 24. The etching process can also take place
anisotropically due to external influencing parameters or material properties of the
substrate i.e. the lateral undercutting rate is then larger or smaller than the depth

etching rate.

20 Manufacture of the tip 16 is particularly critical for the function of the lancing
element 10. According to fig. 10 an obvious approach according to the prior art
would be to provide an appropriate etching mask with a pointed or triangular
shaping area 26 corresponding to the desired contour of the finished part. However,
it was observed in this case that the tip 28 formed in this manner is not sharp but is

25  rounded off due to the etching agent that flows in from all sides during undercutting

of the triangular mask 26.



edge contours of the mask 24. The etching process can al so take pl ace

ani sotropically due to external influencing paraneters or nateri al
properties of the substrate i.e. the lateral undercutting rate is then

| arger or smaller than the depth etching rate. 20 Manufacture of the tip 16
is particularly critical for the function of the lancing elenent 10.
According to fig. 10 an obvi ous approach g@according to the prior art would
be to provide an appropriate etching mask with a pointed or triangular
shaping area 26 corresponding to the desired contour of the finished part.

However, it was,observed .in thi,s cas at the tip 28 formed in this manner
ot shar p Hareds ks e ftied RS o8 ReokdlSy lo B o B R dihabitgas T
fromall sidegeslsn farahdiis €6 €/bd fortled hd h ARt LivARDKLAU 19 BfeNardng dBectioR OF der
to avoid this the etching mask 24 according to the invention has a shaping

area 30 for t-hadjpiningl®recoingeréandnpndvemimgdhaifrentaif the tw 1 b froagheing ¢tohadhe

| anci ng direct] - adjoini screenin rea 32 preventi th rqnt of the
o 167  om Bk rheshenak gD otk Shin st uatioB siearr ol oty H&Tehe
screeni ng sar hhg 5 | Svi B _ %rg{sék ; vel | ed
with a |iﬁéaﬁﬁ%§§8§ﬂgét§§iiﬁg€3§“§E§06§¥§@¥?i%ﬁﬁééﬁﬂfﬂ sc?%é%?ﬁgnggea 32

wi dens whi | e thosereeigngalen 3dgdadasovhitnfodingaviaidis s¢diiendOhewardatleaghaf t he
mask so that the etching mask 24 repmins qveral] nore _stable, Hence, a sharp
tip 16 is et cHed forﬂé‘“emﬁa‘ sosthat the etiehigrmepkidddgmains oprall e fablsks 34, 36  of

t he shaping area and screening area 30, 32, the contour of which is shown by
the 10 dashed line in fig. 2. In this connection the screening area 32 has

a larger screggilag, %]}‘ga?lg’éib 16haBch PR SehRh WhB8 Yhiflh B e SRTnRs 58 ePr OXi mal

direction whereas t
of the shaping area and screening area 30, 32, the contour of which is shown by the

10 dashed line in fig. 2. In this connection the screening area 32 has a larger screening
length than the undercutting width viewed in the proximal direction whereas the
width of the constriction 38 is less than twice the lateral undercutting width. In this
manner the etched away material fronts converge at the constriction 38 until finally

the tip 16 is uncovered when the etching process is completed.

15  The front side section of the mask 24 shown in fig. 3 is designed to be
complementary to the desired capillary structure 18 in the area of the lancing
member 14. Accordingly the mask 24 has a capillary slot 42 through which the
channel 18 is etched in to form the channel walls 44. In order to also facilitate the
lancing in this case the distal ends of the channel walls 44 are chamfered as sharp

20  tips 16'. This is achieved in the manner described above by screening areas 32
positioned in front where in fig. 3 functionally identical parts have the same
reference numerals so that reference can be made to the previous embodiments. In
contrast to fig. 2 the side flanks 34, 36 in the area of the constriction 38 are not
concavely curved on both sides but are rather bluntly angled on one side and on the

25  opposite side thereto they are linearly delimited by the capillary gap 42 so that a
wedge-shaped tip 16' is formed as shown by the dashed line.



wi dth of the constriction 38 is less than twice the lateral undercutting
width. In this mnner the etched away nmaterial fronts converge at the
constriction 38 until finally the tip 16 is uncovered when the etching
process is conpleted. 15 The front side section of the mask 24 shown in fig.
3 is.designed to be conplenentary to the desired capillary structure 18 in
the area of the lancing nenber 14. Accorgdingly the mask 24 has a capillary
slot 42 through which the channel 18 is etched in to formthe channel walls
44. In order to also facilitate the lancing in this case the distal ends of
t he channel | 44 ar r rp 20 tips 16 hi.s.is.achi,eved in
the manner d\évg}ééy $aggogeggjg§rgch%§gc§scoﬁg}éeﬁ§ﬁ§ggP gogggség ﬂ?ep%r%? P f%‘%é‘hi'%“ﬁﬁ‘l?sgm wher e
in fig. 3 fungtiilnnehied ih dentd 6@ FRAMtmAEMEy SRy ERMBper RbSHAGGRaAABEL al S SO
that reference can be nade to the previous enbodiments. In contrast to fig.
2 the side flecamamn @dhingdmerwhehethgrlaigrabéiching contoytsrdbutnlpdesgBban eirlar
concavely curyed op both_.sides hut are rath bl unt ngl.ed on, one side and
on Lhe 25 opplt Indhe P Of e RETEPE fisp k80P olhus 1oL n R g R B || ar'y
gap 42 so 4 hatyeds .NEHeenHAPAY34 bPihd Gnask 24 1ONEH uRdered] Féﬂgeéwfth@@h hed
line. -9- The basic geonetric effects of the etching proCess in the area of
t he channel tnpmb&648, SAae shdvubdst at gl 5. Suéh gslercutd are Gadekd desitablnid the onl y
show t he upper supstrate area aft a certain etching tine_where the

| ateral etchi#§? eg stﬁa%%amﬂe}lgégﬁuﬁ% ey qw& Ungiove thefapiliribhe case of an

lateral et ohi Hg? Eoftes _ (et 14 ase of a
i de hanke. oo RasTopt Bl GRS Lo O] L2,

menber 48, SOingmirtheWacidgsfitoithe §kig. 5. Such undercuts are indeed desirable
in the area of the capillary channel 18 because they further inprove the
capillarity.

10 In order to rectify this, a compensation slot 54 can be kept free in the mask 24
according to figs. 7 and 8. This slot extends at a lateral distance to an undercut edge
section 56 in the shaping area 30 of the mask 24 and ensures that the edges of the
undercut 48 that would otherwise be formed are etched away. Hence, the etching
agent which penetrates near to the edge via the compensation slot 54 results in a

15 rounding of the edge 58 while avoiding a barb. The width of the mask strip 60
between the mask edge 56 and the compensation slot 54 is advantageously less than
the lateral undercut width. This should ensure that the compensation slot 54 has a
substantially smaller inner width compared to the neighbouring mask cut-out 62 so

that the rounded edges 58 have a correspondingly smaller etching radius.



However, the undercut 52 results in a barb (fig. 6) at the tip 16, 16" which
can inpair the lancing into the skin. 10 In order to rectify this, a
conpensation slot 54 can be kept free in the nmask 24 according to figs. 7
and 8. This slot extends at a lateral distance to an undercut edge section
56 in the shaping area 30 of the mask 24 and ensures that the edges of the
undercut 48 that would otherw se be forrg@l-are etched away. Hence, the
etching agent which penetrates near to the edge via the conpensation sl ot
54 results in a 15 rounding of the edge 58 while avoiding a barb. The w dth
of the mask F 460 between the mask edge 56 and the conpensation slot 54
i s advantageously |l ess than the lateral undercut width. This should ensure
that the conpensation slot 54 has a substantially smaller inner width
conpared to the neighbouring mask cut-out 62 so that the rounded edges 58
have a correshondilgtass Sorgirbducirgt Clhncigg ekdicusin patticul{£fed withdrawRrpackssly f or
produci ng a IanciggﬂeLenent in particular for w.thdraw ng fluid in

bod
which a flat shapddifihbbich@iby Shaped srommber { 120/ tormpa frofus B mACRaiA2) by

| yi k - ; N : -
271 vast & part of SrENgrEs b D B S, SREHe lnAGhet R i SnfREN ©1 .
for pieraing intcatdeddodiarpaf the Pt shabebinembby @Q) is shhpudastaalp @6d1d'nfok hat t he

mask (24) is provided wth a shaping area (30) for the _tigﬂto be shaped
(16, 16') and wi tmemingdntecrbaty parted atae pubjedtothasaeterided i thatitheymaskyond thi s

shaping area to prevent the tip from bein ched .off_ at the f (16,
16') and that a 1&2?}11&%0\{19%1 Wga S[f@m}g frga %g‘%&ge Bp 19 by MP‘?QGLEQL cutting
the side flanks (3ghq witha screening area (32) which extends distally beyond this shaping
area to prevent the tip from being etched off at the front (16, 16') and that a
i0 sharp tip (16, 16') is exposed by laterally undercutting the side flanks (34,

36) of the shaping area and screening area (32).

2. Process according to claim 1, characterized in that the shaping area (30) of

the etching mask narrows towards the screening area (32).

3. Process according to claim 1 or 2, characterized in that the shaping area
15 (30) is linearly chamfered at least on one side.
4. Process according to one of the claims 1 to 3, characterized in that at least

one side flank (34) is bent or concavely curved in the junction between the

shaping area (30) and screening area (32).

5. Process according to one of the claims 1 to 4, characterized in that the
20 screening area (32) has a constant or increasing width over a given screening

length where 1t connects with the shaping area (30).



36) of the shaping area and screening area (32). 2. Process according to
claim1, characterized in that the shaping area (30) of the etching mask
narrows towards the screening area (32). 3. Process according to claim1 or
2, characterized in that the shaping area 15 (30) is linearly chanfered at
| east. on one side. 4. Process according to one of the clains 1 to 3,
characterized in that at |east one sidelflank (34) is bent or concavely
curved in the junction between the shaping area (30) and screening area
(32). 5. Process according to one of the claims 1 to 4, characterized in
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gi ven screening conne api ng ar -11-

6. Process accor dilaget haf ki prokimat hadaeittng aetih doe idt atdh stheedhing | engt h
is larger than the proximal undercutting wdth due to the action of the

etching agent. 7.agPRlocess according to one of the clainms 1 to 6,
characterized in that the tip 5 (16, 16') is shaped by a constriction (38)
in the mask (24). 8. Process according to claim?7, characterized in that t he

w dt h of the onsl;rl cli Coééﬁglo gneéy& ggl[lselsfal xo it :}c%rceedtnﬁ %ltati‘lg leed in

undercutting Qndthlogﬂs accor

that the screening1gr is 6Babld b§ aWoAQAEELAGS) 1h tAE hkk {138, constriction (38).

10 10. Process acgordlﬁﬁ)g to one§of t he cri(?ns 1to 9, tcharacterl zed in that

the screening area (32) has a bridge section (40) that widens in the distal
8. Process according to claim 7, characterized in that the width of the

constriction (38) should be less than twice the lateral undercutting width.

9. Process according to claim 7 or 8, characterized in that the screening area

(32) is widened again after the constriction (38).

10 10.  Process according to one of the claims 1 to 9, characterized in that the
screening area (32) has a bridge section (40) that widens in the distal

direction relative to the tip (16, 16") that 1s to be formed.

11.  Process according to one of the claims 1 to 10, characterized in that the

undercutting etching width is larger or smaller than the etching depth.

15 12.  Process according to one of the claims 1 to 11, characterized in that the
etching agent is applied in a dipping bath or by being sprayed onto the flat

material.

13.  Process according to one of the claims 1 to 12, characterized in that the

etching agent is applied at an overpressure relative to the surroundings.



direction relative to the tip (16, 16) that is to be forned. 11. Process
according to one of the clains 1 to 10, characterized in that the
undercutting etching width is larger or smaller than the etching depth. 15
12. Process according to one of the clains 1 to 11, characterized in that
the etching agent is applied in a dipping bath or by being sprayed onto the
flat material. 13. Process according tel@dne of the clains 1 to 12,
characterized in that the etching agent is applied at an overpressure
relative to the surroundings. -12- 14. Process according to one of the

claims | 1o 1 CIAbact sbidale ifohd8 it BRirs Plo MPicRbbRterizelin i it Ra
preferably formed fromstain gss steel sheet netdl I's processe romroll
to roll by phot ochastedsl 22pbkt ®tpedtemnbly fbmedromestiniasatset sirgt inetablke of the
claims 1 to 14, characterized in that the 5 thickness of the flat material
(22) is selected tHopssukiromanl 1o yalh kinphoterhegmigehinaglsetclipgcess according to
one of the clains Ito 15, characterized in that the lancing elenent is

provided with a sem -open capillary channel (18) to transport the body

fluid that is,qor ”?r%ﬁ%X ﬁco?&?l?@%ﬁséﬂzﬁé@ si?oﬁ]ggcggﬁa;tgeriﬁg(iﬁﬁat t@{:‘d that

the distal ends of t &Ranne are's harp p (16").

17. Process accor dhit@nés ofkiad flat Meatert AZAGE Sdléct@bioibe Helddentih@nsgideeni ng ar eas
(32) for the tips (16') of the channel walls (44) are delimted on one side
by the channel sl®fl ).

16.  Process according to one of the claims 1 to 15, characterized in that the
lancing element is provided with a semi-open capillary channel (18) to
transport the body fluid that is formed by a channel slot (42) in the mask

10 (24), and that the distal ends of the channel walls (44) are shaped as a sharp

tip (16).

17.  Process according to claim 16, characterized in that the screening areas
(32) for the tips (16") of the channel walls (44) are delimited on one side by
the channel slot (42).

15 18.  Process according to one of the claims 1 to 17, characterized in that the flat
material (22} is provided on both sides with a mask (24) wherein a pointed
lancing shaft (14) is etched free on one side and a semi-open capillary
channel (18) with pointed channel walls (44) that extends towards the

lancing shaft (14) is etched free on the other side.

20 19. Process according to one of the claims 1 to 18, characterized in that the
mask (24) is provided with a compensation opening (54) at a lateral distance
from an undercut edge section (56), and that an edge contour (48) of the flat
shaped member (12) is etched away from the edge through the compensation

opening (54) under the action of the etching agent.



15 18. Process according to one of the clains 1 to 17, characterized in that
the flat material (22) is provided on both sides with a mask (24) wherein a
pointed I|ancing shaft (14) is etched free on one side and a sem -open
capillary channel (18) with pointed channel walls (44) that extends towards
the lancing shaft (14) is etched free on the other side. 20 19. Process
according to one of the clains 1 to 18, -dBaracterized in that the nask (24)
is provided with a conpensation opening (54) at a lateral distance from an
under cut edge section (56), and that an edge contour (48) of the flat

shaped nmenbersd 12)p/ 3 gm@g jon
openi ng (54) %J(?iderpﬂto %Sgtg@{k?g%&\(‘)@% Laé&@%%ﬁﬁ]eglggg%%{ﬁ?ﬁ%%ﬁr %ﬁd%ré ggayor
produci ng a | anci nfjuigliembith d flatBhaged andralser { 02) isdrivad dwinn g flat Madyial @2yi d i n
which a flat shaped nmenmber (12) is forned froma flat naterial.§22) by

appl yi ng a mask (2)anphdngp gt and allewing gngtrding agsniioractipean it wheeer ei n

at least a part of_the a a r 2)-h $. sShaped ti 16, 16')
for 5 piercing i ntE(L)tl asb%éi‘ﬁ Bﬁ&g@%ﬁsl{ﬁa?@&em&%ﬁlgéﬁ S%%%fag’ca@? flzée:lj@? ﬁort hat t he

mask  (24)s5is provpigRihgihioh FodyqaReiTaabit ibjeReMatdclePided Al titat hiad BA
di stance from an undercut edge section (56), and that an edge contour (48)
of the flat shape@4sireridéd ®)thiasompenatiomnpsgnifig Grd) ahelatatglalisthmasfgmt he

ti [ 94 der..th ti f th t chi .. 10 21.
Pr ocess accor di ng ToindeEithedl s Sefaa B & pdtporof KD R Mompensat i on
openi ng (54) pref eilﬁg!r:]d’r(ng%h?ér @32) R ctdtiel aRhy FOR1 the Rlipd Ak Gl the Edifipen¥Biidn (24)

al ong the edge secti
opening (54) under the action of the etching agent.

10 21.  Process according to claim 19 or 20, characterized in that the
compensation opening (54) preferably runs as a slot or chain of holes in the

mask (24) along the edge section (56).

22.  Process according to one of the claims 19 to 21, characterized in that the
compensation opening (54) has a smaller inner width than a cut-away in the

15 mask (62) adjoining the edge section (56).

23, Process according to one of the claims 19 to 22, characterized in that a
mask bridge (60) runs between the mask edge and the compensation opening
(54), and that the width of the mask bridge (60) is less than the undercutting

width of the etching agent measured form the edge of the mask.

20 24.  Process according to one of the claims 19 to 23, characterized in that the
compensation opening (54) is arranged in a shaping area (30) and optionally

a screening area (32) of the mask (24) for the tip (16, 16') to be formed.

25.  Process according to one of the claims 19 to 24, characterized in that the

compensation opening (54) is laterally spaced apart from a side flank (34) of



22. Process according to one of the clainms 19 to 21, characterized in that
the conpensation opening (54) has a smaller inner wwdth than a cut-away in
the 15 nmask (62) adjoining the edge section (56). 23. Process according to
one of the clainms 19 to 22, characterized in that a mnask bridge (60) runs
bet ween the mask edge and the conpensation opening (54), and that the width
of the mask bridge (60) is less than thel4ndercutting w dth of the etching
agent. neasured formthe edge of the nmask. 20 24. Process according to one of
the clains 19 to 23, characterized in that the conpensation opening (54) is
arranged in a sha 32) of the
mask (24) for thelqltulpg‘a @Q)ﬁh%@sb%ﬂ %P%%g?%?é%eﬂs%ggg @géﬁﬁ?kg’ to one of
the clains 19 to 24) tcbaf@aicdri zed in that the conpensation opening (54) is
| aterally spaced apart froma side flank (34) of -14- the mask (24) that is
bent or concavely curved distally beyond the tip (16 16') to be forned.

26. Process accordlng to o(g of the clains 19 tqg , Characterized in that

the conpens on h | axis
26 on TpEst agpording tq anenidhs slaimsdl 94 2tS %lwgﬁa'@"af i thati
running 5 toward mask
is retained aIong%?hgggéﬁg?g%gg%%gmﬁg&%ﬁ&“?%%%ﬁ?ggfg%?B%%S an%ﬂ?ﬁghﬁ?p (16,
16') is sareened thwards e tiyg(16t Chlpthanikfio BE sHaped & tiat the mask is retained
along the central axis beyond the tip (16, 16'} and the tip (16, 16"} is screened
from being etched off at the front.



