18 July 2006 Bl ood withdrawal system The invention concerns a bl ood

wi t hdrawal system for withdrawing bl ood for diagnostic purposksluly 38et s
are used in the sense of the invention as bl ood w thdrawal systens which are
used to puncture an appropriate part of the body in order to renove a snal
amount of blood froma part of the body for analytical or diagnostic

pur poses. The blood is frequently drawn froma finger or earlobe. In

nmedi cal practices |lancets are used for this which are inserted into an
appropriate part of the body by a doctor or |aboratory staff either
manual ly or with the aid of a sinple apparatus. The | ancet nust of course

be sharp and sterile. Otherwise there are no especially stringent

requi renents for nedical practices since blood is collected fromi ndi vi dual
patients at large tine intervals and the puncture is carried out by
speci al | y tBleodwithdtanfal systdaver t hel ess the puncture is frequently associ ated
with considerable pain. If the blood w thdrawal system should be suitable

for operati.Qn.by the patient the s, this kes nu i gher demands on
the oyst om T RtsntT BT s Bioah FHRRRE SeerT ok IRKER B R B o
wi t hdr awal .didghestioglepesedent use of bl ood w thdrawal systems by patients is

carried out especially for so-called hone nonitoring. In this case the aim
is to enabl.e groups of. patients.that are at,speci.al, risk to regul arly
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| anci ng device and associ ated | ancets that are specially adapted for the
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intervals and the puncture is carried out by specially trained staff. Nevertheless the

puncture is frequently associated with considerable pain.

If the blood withdrawal system should be suitable for operation by the patients
themselves, this makes much higher demands on the system especially with regard to
pain-free and reliable blood withdrawal. The independent use of blood withdrawal
systems by patients is carried out especially for so-called home monitoring. In this
case the aim 1s to enable groups of patients that are at special risk to regularly
monitor certain analytical values of their blood. This applies among others to
diabetics who frequently and regularly check their blood sugar level and adapt it to
the requirements by injecting insulin. The insulin requirement depends among other
factors on the food intake and physical activity and must be kept as continuously as
possible within certain set limits. This is of uttermost importance for the health of the
patients and to avoid serious secondary damage such as loss of sight and amputation

of parts of the body.

Blood withdrawal systems have been used for a long time which consist of a lancing
device and associated lancets that are specially adapted for the respective instrument.

A housing of the lancing device contains a lancet drive which mechanically punctures



the skin with a lancet. A spring is usually used as a drive elenent for the
| ancing noverment. In the initial phase of devel opment very 48mplye006
constructions were comonly used in which the | ancet was directly attached
to one end of a pressure spring arranged in an el ongate housing. Such a

bl ood wi thdrawal device is disclosed fpr exanple in the docunent US

4,469, 110. However, the use of the described systens show that in
particular the requirenent for a | ess painful blood wthdrawal cannot be
fulfilled. Recently small, sinple-to-operate and relatively | ow cost

anal ytical systens have been devel oped tq reduce the pain of puncture which
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bl ood wit hdrawa stens of prior art are cribed”for exanple in the
movement by a lancet drive which has an elastic drive element which is usually a

metal spring. In a first position in which the elastic drive element is in a tensioned
state, the lancet holder is usually locked by means of a locking device. After such a
locking device is released, the elastic drive element relaxes so that the movement of
the drive element is converted into a puncturing movement of the lancet drive which
moves the lancet held by the lancet holder at high speed along the predetermined
lancing path in a puncturing direction until the tip of the lancet emerges from the
exit opening of the blood withdrawal system. A wound is generated in a part of the
body pressed against the exit opening. Immediately afterwards the lancet is usually
retracted by the lancet drive into the housing. The drive units of the modern lancing
devices which reduce pain due to a high lancing speed and the retraction of the lancet
after the lancing consequently ensure that in the case of the modern lancing devices

the blood withdrawal is considerably more pleasant for the patient.

Such blood withdrawal systems of the prior art are described for example in the
documents US 4,442,836, US 4,535,769 and US 4,924,897. In the design described in



docunents US 4,442,836, US 4,535,769 and US 4,924,897. In the design
described in 18 July 2006 -3 the patent US 4,924,879 a spiral 18duly@086ri ng
acts on a wheel whose rotation is converted by neans of a | ever connected
to the wheel into a lancing and retraction novenent. It is clainmed that the
pain is reduced by anong others the fadt- that this novenent proceeds very
rapi dly. However, the construction using precisely mnufactured netal parts
is conplicated and relatively volum nous. Another disadvantage is that the
| ancet emerges fromthe exit opening when the |l ancet drive is tensioned
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t he sprlng“@ﬂ@ﬁ%hﬁ%upﬁglﬁﬁfﬁkﬁ njyys fo5ithe BseThave to apply sufficient force
to firstly destroy the wings of the plston before the piston can be noved
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A disadvantage of this prior art is that the spring elements for driving the piston have
to apply sufficient force to firstly destroy the wings of the piston before the piston can
be moved in the lancing direction. Furthermore if the wings are not completely
destroyed, this can cause frictional effects when the piston moves within the housing
in the lancing direction. Hence the conditions of a lancing process are changed
depending on the frictional effects so that undefined force curves act during the
lancing process. This influences among others the puncturing speed of the lancet into
a part of the skin so that the patient has to expect different levels of pain caused by

the puncturing.

In addition the lancet has a sterile protector which has to be removed from the needle
tip before use. However, the wings may be damaged as a result of a strong pulling
motion and this may accidentally trigger a lancing process. Since the described
mechanism is only suitable for disposable lancing devices and it is not possible to
retension the lancet due to the destroyed wings on the piston, the unused lancet has

to be consequently discarded.



retension the | ancet due to the destroyed wings on the piston, the unused

| ancet has to be consequently discarded. 18 July 2006 -4 Furt&éﬂmﬁﬁ@ﬁthe
patent US 4,416, 279 di scl oses a blood withdrawal systemin which the |ancet
hol der is noved along an inclined ranp located in the housing in an
opposite direction to the lancing direct4ion by rotating an external part of
the housing. This novenent tensions a spring nenber which serves as the
drive element for the |ancet holder. The sloping surface protruding into

t he housi ng has a pl ateau on which the Iancet holder can be tenporarily
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d|sadvanta@991ﬁk}mhsngr|or art are avoided. The system and the nethod are
characterized in particular in that they ensure a sinple operation. The
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par ti cul ar nixenbeoimekes @mabre difficdt forehé weer to handle the blood w1thdrawal system.
In order to tension the blood withdrawal system and simultaneously position the
finger pad at the exit opening of the blood withdrawal system, the patient has to
position his finger in a holder provided. The holder also serves to fix the position of
the blood withdrawal system on the finger tip while the user rotates the outer housing
member with the other hand. The said blood withdrawal system proves to be

extremely unwieldy and is very difficult to operate particularly by elderly persons.

The object of the present invention is to provide a blood withdrawal system and a
method for blood withdrawal in which the described disadvantages of the prior art
are avoided. The system and the method are characterized in particular in that they
ensure a simple operation. The pain caused by the puncture is reduced by a rapid
drive movement of the lancet holder. The construction of the blood withdrawal

system should in particular be robust and cost-effective.

The invention encompasses a blood withdrawal system having a housing in which an
opening is located and a lancet holder containing a lancet movably mounted in the
housing. The lancet holder has at least one bearing member. A support surface is also

located in the housing which is positioned such that the bearing member rests on the



The invention enconpasses a blood w thdrawal system having a housing in
which an opening is located and a | ancet hol der containing al$ &g@00Govabl y
nounted in the housing. The | ancet hol der has at | east one bearing nenber.
A support surface is also located in the housing which is positioned such
that the bearing nenber rests on the 185July 2006 -5 support surface in a
first position of the | ancet hol der. The bl ood w thdrawal system also
conprises a triggering unit with a release button. The triggering unit
converts a linear novenent of the release button into a rotation of the

beari ng nenber and .t he port. surface whi ch
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with large tolerances w1t out € ectlngt e function of the blood withdrawal device.

Thls simplifies the manufacturing process and hence reduces the production costs for

the lancing device. This is a decisive advantage especially for disposable lancing

devices that are manufactured in large numbers.

As a result of the described mechanism the puncturing movement of the lancet
holder or the lancet is carried out so rapidly that the puncture pain is minimized. As
soon as the lancet holder falls from the support surface in the lancing direction, the
lancing process is initiated. The potential energy stored in the system is at a
maximum. In contrast to the prior art in which the lancing process is for example
triggered by breaking off small hooks, the active force of moment of the system is
constant in each lancing process since for example additional frictional effects caused
by irregular detachment of the small hooks do not occur. This ensures a lancing

process under constant, reproducible conditions.

The conversion of a linear movement of the release button into a rotary movement

makes the operation of the blood withdrawal system particularly user-friendly since



constant in each |ancing process since for exanple additional frictional

ef fects caused by irregular detachnent of the snmall hooks dolRdtly@d6ar .
This ensures a | ancing process under constant, reproducible conditions. The
conversion of a linear novenent of the release button into a rotary novenent
makes the operation of the blood w thdr&wal system particularly
user-friendly since 18 July 2006 -6 the patient can for exanple actuate the
| anci ng device by pressing the rel ease button and thus does not have to
carry out conplicated handling steps. In principle a wide variety of
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course an e nt 1S also conceiva contains nore t t wo
beari ng nenmparasadrarosadedr al support surfaces. In principle the nunber of

beari ng nmenbers and of the correspondi ng support surfaces is unlimted so

that usually, Fe?{}fédréfﬁﬁ 'cRHlehﬁthé EheftRGnfbntBE §1 rliPSe 'bﬁﬂ&‘?to gplder is
supported op Pia y and can be manufactured at | ow costs. fA order to
convert t hepénpaediculady entbetplinetod retation sy thahfov example tlie blhed bathdiawpl nenber

and the SupRRrf, RULARS! §,5) APt lNeL R0 DSk RSN Al SRl ens,Of the

In an advantageous embodiment it has also proven to be expedient for the lancet
holder to comprise two bearing members which each rest on a support surface of the
housing. This ensures that the lancet holder is supported symmetrically by a simple
housing construction. Of course an embodiment is also conceivable which contains
more than two bearing members and several support surfaces. In principle the
number of bearing members and of the corresponding support surfaces is unlimited
so that usually a construction is selected in which the lancet holder is supported

optimally and can be manufactured at low costs.

In order to convert the linear movement into a rotary movement of the bearing
member and the support surface relative to one another, several designs of the
triggering unit are also conceivable. In a preferred embodiment of the triggering unit
it contains a rotary drive element which is pressed by the linear movement of the
release button against the bearing member such that the bearing member falls from
the support surface. The rotary drive element for example has an elastic ram and the
support surface can contain a depression in which the bearing member of the lancet

holder is supported. A linear movement of the release button presses the elastic ram



triggering unit are also conceivable. In a preferred enbodi nent of the
triggering unit it contains a rotary drive elenment which is gggaBeadoby t he

| i near novenent of the release button against the bearing nenber such that
the bearing nmenber falls from the support surface. The rotary drive el enent
for exanple has an elastic ramand the-7support surface can contain a
depression in which the bearing nenber of the |ancet holder is supported. A
| i near novenent of the release button presses the elastic ram 18 July 2006
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hol der nmakege &hsid! dfltnahomgq@ems corl;léﬁraBlQ ab Reothd) drial PR MBINhisQhselthe beari ng
menber and thus of the |ancet holder, the spri'ng elenent is relaxed. In the

sense of t hamp inpeastadagaing; the bearingmemherdrysthe faeargnovemans ebibs releasahi ch t he
spring el en@ﬂ{o(?oﬂlu}fh BasRE ™ ﬁé}ﬁ%&tpgoft%h?f)é@edanﬁttﬁg an@&%o’lcﬁer Ffﬂ@??ﬂﬂﬁ%mm of

again converted into a tensioned s For exanpl e ng nov
t he | ancet movate¢ntcan be stopped by a stop provided for this purpose so
that only a defined part of the |ancet extends fromthe housing. The limt

stop which 1999&;%9‘?4]&&%%@@ HEH JT8Re bAAGin %Y%Ewr%ngms&f?ﬁ%ﬁaﬂ&t nBlaepd

wi t hdrawal system can I'S connectio ant ageou component of a
cap provi dedespring Hements pdaeduln bh s¢nse ﬁf)ﬁhmleﬂenmmatbisys dsp widerdtoedsng of the

system or | 2o ERpaat ﬂtthé)gqrﬁ]@e#}ﬁ&ﬁ'o 9/}_%]ats§e§ltﬁroukns réaRASRLOLE fo the cap

to be attac nova ousi ng i ncing direction
such t hat |smbs¢m1end{)sgam canvettedrirtto sttapicmed state. hou5| ng the distance between
the stop and the exit opening of the cap is varied. If the stopis a

o e hankor A BRRNE AR AORbLLAh: U ld1fn 2! ARAn HI R bl By LR UM e depth

can be chang ctron o
prov1ded for this purpose so that only a defined part of the lancet extends from the

housing. The limit stop which consequently determines the puncture depth of the
blood withdrawal system can in this connection advantageously be a component of a
cap provided for this purpose which is mounted movably on the housing of the
system or is a component of the housing itself. It is possible for the cap to be attached
movably on the housing in or against the lancing direction such that in the case of a
limit stop on the housing the distance between the stop and the exit opening of the
cap is varied. If the stop is a component of the cap the position of the stop and thus
the puncture depth can be changed by moving the cap in the direction of or opposite
to the direction of lancing, or it can be changed by a rotation of the cap in which the
axial position of the cap remains constant. In such an embodiment the cap contains
several stops at different levels which come into use depending on the rotary
movement of the cap and which define the puncture depth. Such a system for
regulating the puncture depth is described for example in the document EP 1 142
534.



to the direction of lancing, or it can be changed by a rotation of the cap
in which the axial position of the cap remains constant. |n d8dhlya006
enbodi ment the cap contains several stops at different |evels which cone
into use depending on the rotary novenent of the cap and which define the
puncture depth. Such a systemfor reguating the puncture depth is

descri bed for exanple in the docunent EP 1 142 534. 18 July 2006 -8 After
the |l ancet holder has hit the stop it is usually retracted in the opposite
direction as described by neans of a return nechani smsuch that the | ancet

tip no lon rotrudes, from.the opening of the hpusing. In ptinciple the
descri bed 2&%{ E}Eﬁ li""%cegHP@ﬁbf‘aesrRr‘%ﬁhedfd%ﬁggé'gﬁlaglylrﬁtﬁ%ﬁt?gg‘nc}b?/g@é%sﬁﬁ 1 fcinp as for
| anci ng dews desribed bymwetnhgdfe reSen nideRarsiya tsech that thie édreeed Mo idhgar t ensi oned
state as soon as the beariqg%ﬂ§g$ﬁrsrests on the support surface. This

I

state has [BrOURGFSATO™ ghe openy P8 t abl e for di sposabl e | ancing devi ces

since a device for tensioning the spring elenent is often not provided.
Di sposabl e Ih priacipl: e dewebed s8tenhB8runiblefd ispdedblelern @alg dévices hewsll aned stat e

to the cus%oqgr” IH thi% cas&.ﬁhe Qﬂgtoner.on%% q@s.to operate the rel ease
button to ii?h tPGPE e FATBRIR D eSS BHPIFETR1S b Binglorehtalfifat i on t he
reuse of tReoglhshedattif hambengsdouithesupportéiasd TR st proveaftbde actively
prevented. This an fqh ?xa Iegge acconpl.i shed by the absence of a

t ensi oni ng PaEuaEly; sHitable fof ditRosaie Bnpiag Fﬂgﬁscaweéem@ﬁ@swm&ﬁ s the
construct i @priff eleh@nt B0EERAotiSdvERd. ORpSABle Uy dtatds e MRGNARLEM | S

concei vabl e _in which the |ancet is ac?ively bl ocked after use, 1n this case

i nproper r SEBEPGH hignsiened Hate b Beanstomanyinithis cesedhprustare apy h#idoel enent

pressi ng t ipehediteRBledFeBRRbN taBAiAS thd IRSiSpReEs. surface from bel ow after
the | anci ng process. Hence this enbodi nent prevents the bearing nenber from
bei ng positioned on the support surface, In general a wde variety of

enbodi ment dnQFEEr R A¥qid cantapuRatieihg FRusg of the disgesbledanang devcedevi ce” from

bei ng ret engideffBle dnld it BRePl @Ry WrildraRhis SxS o Rxdriplk Be BEosMILBE] By f Or
repeated use, the system conprises a device for tensioning the drive

el ement so thtzhserdseofiadersioning devicedn doredispasehle havimgidsvise whichisirapléfiesi n a

tensi oned sf,atghserhiCtidf 9€the tla‘?lcﬁ'}(gQieQicE'.@ﬁ BRI MhaRBLGheAhnism is conceivable

in which the lancet is actively blocked after use. In this case improper retensioning

can be prevented by for example the spring element pressing the bearing member
against the support surface from below after the lancing process. Hence this
embodiment prevents the bearing member from being positioned on the support
surface. In general a wide variety of embodiments are possible that prevent a

disposable lancing device from being retensioned.

If the blood withdrawal system is to be suitable for repeated use, the system
comprises a device for tensioning the drive element so that the lancing device does
not have to be delivered in a tensioned state. In order to avoid unnecessary material
stress of the bearing member and the support surface, the drive element in another
advantageous embodiment is present in a relaxed or at least partially relaxed state
with the bearing member resting on the support surface. Then the drive element is
firstly tensioned in an advantageous manner before or during actuation of the trigger
unit before a relative rotation of the lancet holder and the support surface is initiated.
Material fatigue of the disposable lancing devices can of course also be avoided by
using such a mechanism. However, it may prove to be advantageous to select

particularly robust material properties of the bearing members so that the bearing



stress of the bearing nenber and the support surface, the drive elenent in
anot her advant ageous enbodi nent is present in a relaxed or at8Jdr3006
partially relaxed state w th the bearing nenber resting on the support
surface. Then the drive elenent is firstly tensioned in an advantageous
manner before or during actuation of the-trigger wunit before a relative
rotation of the |lancet holder and the support surface is initiated.

Mat erial fatigue of the disposable |ancing devices can of course al so be
avoi ded by using such a nechanism However, it may prove to be advant ageous

to sel ect ariticul arly robuys terial properties of the _bearing nenbers so
hat tho bale Wy SOER 0P RE A RhsE ER R Al B TRF Byt
stressed statig ov tHedushridg bfentherd gan thérebd etstedBuctatiat tgloennsétieadrear i ng
menbers can t hen ttT)tﬁ %el ected %uch.E hat it doeﬁ n t 1I ead to. darrg)%e of the
bear i ng meBERES OTRE CRINE TFECEPeetf BINEHE SPHAA ﬁlﬂf ABYNE dSECHFBEE | ner eased
accor di ng tifcrédied hensdiap tptRIemtion Prebdhe irs thetspsierh @o MiRindiz thetagm Gakdl caused
by the incision. Another inportant aspect in constructing a lancing aid is
to prevent PEARSIOSKIonal  triggering of a |ancing process particul arly when

a sterile protector is renoved. Various nechanisns are possible for this

whi ch ensungoiie iln@beeht 4spBaiiM Sonskruttiy a RatisE AR is Thpevetaimketstiéde user from
injury by accident ?I triggeri ng of. thei I gnci ng ., devi ce. _l\/breovgr such
| ocki ng medHE#TEES! 8 lansms Rieess paiticylptly when ¢ plerilepiokctopds 5POVedhe | anci ng

process. Pnairut alcRIAMGHE AR MoSsiBIE & thRGKIiADeBLNBR ISR GaMa iR IPIHese | ocki ng
menbers as_a conponent of the trjggeri ng uni t. which prevent a rotation of

t he beari né‘oﬁﬁﬁﬁ&hiaﬁ’ﬂ)tf%%ﬂ?L‘fﬁ?fchQmé‘HP?Ya fidenipl Yisseanpofehakiochér as | ong
as the relRaze Mbihoh s{u@h Hﬁgwg?%%&ﬁﬁlﬁgrp% gl'tkl%?e {HeGkdring, (SYPLHPErrl%et%Fbre however,

al so be conponents of the h 0 ancing device or be [ocated on a
det achabl e tke lenting prosess: Besfesredgmbodimentsif e dgskingfropchahismseaarcorprise or age  of

possi bl o such napnehs 3 Pinpole: ARREaRGhe GALWARR prefl s ERNEAEL 57 on
the | ancet thobaeinganembousidibe prpoersurface slagiveenend anothdr gglomigng thef  t he
tvant ageot S pERIRTEAIRLANE, Shol BAIAERREHARLAMAREERITY <len as a -
punct ur e deptipoaditaof therttousing of He lhnaikg deyicewe haticetedion adataampblasterilof t he
sterile protector which is suitable for the sterile storage of the lancet. A combination of the
described features is of course also possible such that an interaction of one or more
locking members e.g. on the lancet holder and housing prevent an accidental
triggering of the system. In this connection one of the described embodiments may
prove to be advantageous depending on other functions of the lancing device such as
a puncture depth adjustment. If the locking mechanism is a component of the sterile
protector, a relative rotation of the bearing member and the support surface is
prevented as long as the sterile protector has not been detached from the lancet. For
example the sterile protector in this case comprises barbs which prevent the lancet
holder from moving parallel to the lancing direction. If the support surface
advantageously has a depression, this can prevent the bearing members from being
lifted out of the depression in the support surface. Such an embodiment proves to be
particularly advantageous for example in a puncture depth adjustment in which the

axial position of the cap is fixed and cannot be changed.

Another subject matter of the invention is a method for triggering a lancing process
with a lancing device. In this case a lancet holder firstly rests on a support surface

inside a housing of a lancing device. The operator actuates a trigger unit of the



protector, a relative rotation of the bearing nmenber and the support surface
is prevented as long as the sterile protector has not been détla 6f r om
the lancet. For exanple the sterile protector in this case conprises barbs
whi ch prevent the |lancet holder fromnoving parallel to the | ancing
direction. If the support surface advaptageously has a depression, this can
prevent the bearing nenbers frombeing |ifted out of the depression in the
support surface. Such an enbodi ment proves to be particularly advantageous
for exanple in a puncture depth adjustment in which the axial position of
the cap islfixed and, cannot pe,.changed. Angéﬂgr SUQ% ct.matter of the

| nvent | on FRCREASREHY FRAE PTGHRR RIPYATEBhGR H° BrogEdee et meYemant ng

devi ce. | n ofhilgascapertafkineggernolidie codverted intoagstasioardf theSp@ehbldsur f ace

i nside a housinhg of a | ancing device. The operatoqr actuates_ a trigger unit
of the 18 s %'@_Boﬁfs?f?aerfe e ARt B Dedincat bﬁﬁ@ﬁﬂ%% ft. In
this procesggppdiesdrfiteand mkei@mllingtho@imdneaia Rsiabf thefallilembiédaar unit is
converted intg a rota kon of the l'ancet holder and the support surface

e

t
rel ative téPgHe lansst lamest holdr emsrges thegelyan opening of 3 Bersingesso Bafifor t
surface ang,@asodest 8dd b@rABYSRENt. As a result of the falling noverment a
tip of a lancet of the | ancet hol der energes through an opening of a housing
so that a _|ancing grocess égn be carried out. Preferred enbodi nents of the

met hod ar e Faeleirgd gmaedimentsefythe sethqdazg derived as alreasdyidsscribedi | | ustrated in the

following on the basis of exanples in the figures. Figure 1. side-view of a

bl ood wi t hdnpwedensisa iLMubteged B the SIRMVING EMIRIbAROf Lamesits Qhdggurad thin the
housing Figure 3: triggering a |lancing process Figure 4: nmechanism for

adj usting the puncture depth Figure 5: |ocking nechanismfor preventing an
uni nt ent i ofABUTE Aredsigieprab@dieodyighdrawal systeist rat es the conponents of a bl ood
w t hdrawal system before it is assenbled. The bl ood w thdrawal systemis

provi ded wigifura2opsiiag ofthenantet Kildénaithih @RCsusiig) der s inserted. The
| ancet hol der is nbvably nmounted in the housing such that it can carry out

a lancing process along the puncturing direction. For this purpose the
syst em al so S BRPr FeeF I 3 PRCIBEBFHs whi ch are connected to and act on

Figure 4: mechanism for adjusting the puncture depth
Figure 5: locking mechanism for preventing an unintentional lancing process

Figure 1 illustrates the components of a blood withdrawal system before it is
assembled. The blood withdrawal system is provided with a housing 9 in which the
lancet holder is inserted. The lancet holder is movably mounted in the housing such
that it can carry out a lancing process along the puncturing direction. For this
purpose the system also comprises drive elements which are connected to and act on
the lancet holder. In the example shown the drive elements are in each case a spring
(4 and 8). In this connection as shown in figure 1, the lancet holder can either rest
loosely on a spring element or abut a spring element within the scope of the
invention without a permanent connection between the spring element and lancet
holder. In the sense of the invention the connection between the lancet holder and a
drive element is characterized in that a force is transferred from the drive element
onto the lancet holder. However, embodiments are also possible in which the lancet
holder is permanently connected to a drive element. Moreover the lancet holder is
positioned in the housing in such a manner that it can rotate perpendicular to the

lancing direction during the lancing process as illustrated by the following figures.



the I ancet holder. In the exanple shown the drive elenments are in each case
a spring (4 and 8). In this connection as shown in figure 1,18 hdyRadget

hol der can either rest |oosely on a spring elenment or abut a spring el ement
within the scope of the invention w thout a permanent connection between
the spring el ement and | ancet hol der.-1lln the sense of the invention the
connection between the | ancet holder and a drive elenent is characterized
inthat a force is transferred fromthe drive elenent onto the |ancet

hol der. However, enbodi nents are also possible in which the |ancet hol der

|s per ”a”eﬁFﬂeXarﬁchlﬁgﬁér%effBa@a Qléfﬁl‘égrgﬂe&%?@%ﬂg’%}{ ﬁ?)Ya%Ed bi& Jhaeel, hol der I's

positioned in't u3|ng I'n suc manne can rotate ﬁerpendicular
to the | aroburgthi sterdity oha bocétrhgfarhesd anddio poevenbaseslentadinjhtylytthat ed by t he
foll ow ng fj : z . { I i a sterile
protector (URHLEE Fkprth 12t ARyl ik 6o B 0L THIEEleniel U 01

| ancet bef dargeuSemarithg retrpeted griv thehiwangtader ihejlangngprotésewhemtteet tip. The
ancet f roiEigdtices LB8 S8R Lt AT BrldE) Bh il SRR S e when
t he | anci spridgVihedancst idder is iisseefimnide yhe sphiag $Prdmaghé Bpusisg él)sthe eferred to

as a return__spring.. The | ancet .holder is inserted.inside t.he spring (8) and
the housi néarj(cﬁflf‘c_)la%és alf%ﬁ{:oev eﬁo‘rlgh‘e#eairglgﬂ?&beﬁsr{)s\[}iv_v @th‘ﬁlt}b@g]?? ng menbers
#5) mﬂ!Ch m©ahnmbh$ﬁppﬁhayﬁhﬂugkmgmmmnq?ﬁpd&iﬁﬁwhﬁpagﬁméﬁgksphﬁ@@%aproylﬂed
the | ancer TG ARSI L A HLL e FE e e TGRS DHesrai 5) T est
on the supprifingtiehdess 5\MdshbmtHenappert shrfgted VthintthehsWind\®), thé yprisk i ve
spring) is tensioned %ﬁereas tge spring (8) i turn spring) .i s . relaxed.
During the (flb@wﬁgpw 8 LOSIORg HPF*@@S@%SP%%QB ?refﬂgrlékgggm.’f¢1@(eécce| erating
the | ancet Digig@e lanEMgSHrosas tHealvive shihg (4) Gel MRV QB hcRReatHthKR$icdthe return
t ensi oned. e. |l ancet hol der lls within the

spring (8) ich.is therehy. he, ,
housi ng dodﬁmeﬁ- Ehlgtf%f;sl.ltesm%m%we&m&m&tqky PPN BRIXIE Séﬁhwht}@ t he
return spritRgebPlentBhéed) The lddteihdlded fills wiehs toneshsindtdowi o alskepe Thee drive

spring (4) .is relaxed. After_ the puncture and before_ the |ancing device may
be retensi d#sgt heJdems Qﬁu?%k@&alaséi the regira sprapg S dnsh is shendBlly and rest
agai nst t hge) 3ot AhQlidehe tht &RR sfnjig (4)Ss ml%éf‘wmtﬂ@_a}lh%emyg ng at
the I ower end of the housing (9) such that the extent” to which the | ancet
tip emer geghe lancing device may be retensioned, both springs (4 and 8) are completely relaxed

and rest against the lancet holder. A cap (10) is movably mounted on the housing at

the lower end of the housing (9) such that the extent to which the lancet tip emerges

from the housing can be changed by rotating the cap. Different puncture depths can

be set for the lancet on the basis of this adjustable distance. The regulation of the

puncture depth is also described in the following on the basis of figure 4. At the upper

end of the housing the trigger unit (1) closes the upper opening of the housing. In the

example shown the trigger unit comprises a release button (2) and two small elastic

hooks (3) as rotary drive elements. When the release button (2) is moved along the

lancing direction of the lancet, the small hooks (3) cause the lancet holder to rotate.

Figure 2 shows a top-view of a lancing device in which the lancet holder (6) is located
in a first position in the lancet housing (9). In the example shown the lancet holder
(6) has two bearing members (5) which are in the form of holding arms. In the first
position the holding arms (5) rest on the support surfaces (20) of the housing (9). A
rotation of the lancet holder (6) moves the bearing members into a second position

(shown with dashed lines) in which they no longer rest on the support surfaces. The



fromthe housing can be changed by rotating the cap. Different puncture
depths can be set for the |l ancet on the basis of this adjust &®ldy@086ance.
The regul ation of the puncture depth is also described in the follow ng on
the basis of figure 4. At the upper end of the housing the trigger unit (1)
cl oses the upper opening of the housingi2in the exanple shown the trigger
unit conprises a release button (2) and two snmall elastic hooks (3) as
rotary drive elenments. When the release button (2) is noved along the

| anci ng direction of the lancet, the small hooks (3) cause the |ancet hol der
to rotate. ure 2 shows vi ew of | anci ng device.in which the | ancet
ol der (&) Paet bElEetomereed o AReieafl et nuney He Bk Areeg (9) - 1n the
exanpl e shogwectibg. A pageturhplodes is dabied@is bywRo et BEtheedarer ol &)in\thé ch are
in the formof h Idln arnms. In the first position the holding arns (5)
rest on théagﬂﬁbgFFd§g¥faces (20) of the housing (9). A rotation of the

| ancet hol der (6) nobves the bearing nenbers into a second position (shown
with dashedFlgufe@sl)lustPach@Iﬂnggmyi 002 2903 pré@Sd baeed bie laeppeticsur f aces. The

18 July 2006, - t hoId r connected to,the bearing nenbers can now nove
in the |ancwh e frsecf BIWIA ﬁﬂ%ﬁlﬁf‘éi‘ﬁgl&%%‘é‘%r?‘é% et by novenent of
the | ancet holder inthe lancing direction. Figure 3 illustrates the

triggering pug ﬂa%ﬁ@WQﬂleﬂfd&@ﬁ)%SQb@ﬁﬁéla@Bm d'eﬁ@élirﬂghldﬁ‘tfheclﬂ)usmgl1ﬁﬂarloﬂ§arﬁ| ready
shown, has an el?aéthI €e§€ the rotary arlve el enent gU£e 3a shoms t he
housi ng (9)Porierebthry {n e hoysing wall shayen Pféﬁgxaﬂgaﬂi*/n? ¢ hpsingd) 1spe

vi ewed thr OHGQd%errQEKse'HhtEoﬂQZPMhEgJ (Vl@ |A1§JHM‘3 %%ﬁﬂ@été&?s'dﬁbtar Hﬁv@OUS' ng
(9) is closed by a rel ease button

(gaéé A hook (3
connect ed adementgpihgrelgaseutten @ﬁéﬁ}fe 1@6cef h@‘dﬁ’é cthisdrizen by3 SPfFFEe(4I) ancet

hol der (6) whbGRdiia (k¥ in‘(@r'fer)\f tl?e ﬁﬂfslﬂggTﬁél])ancét $oldeEfd) EIQS b Bedr IhQItnEEﬂ iar of
t he housi ng. The | ancet hol (6) has _ a bearing nenb in t formof a

ki nked rod zls)fOWOfm&wge@rodaﬁ bh mgsas phnkish thﬁiﬁ@@t hplsl)er (& lwenn@éom a
support SUVE%&%rt(s%Pt)acé)(fzos Bﬁthréq)lléﬁ%lﬂg 1)) 9The tﬁt%?ﬁEé 26%?@1@%0?39%9 the

housi ng has depressi on which tate p05| ioning o earing
menber on t #epresiporhich mrltt@te@the\melﬁome off drertieayngrorendies ofi Bhe upporton t he

SuPpor Sur g B o, AL ARHER) 8y TGRSR A o1

process is mmpgmewedlByﬂpsasgnhgnnmarhakehsenbﬁintmp%ﬁgnedncmiothe
bearing member. The lancing process is triggered by pressing the release button (2)
along the lancing direction as indicated by the arrow in figure 3a. In this process the
small elastic hook (3) is deformed when the release button is pressed down and engages
in the depression of the support surface (20) such that the lancet holder rotates and the
bearing member (5) falls from the support surface as shown in figure 3b. The falling
movement causes the lancet holder (6) to move in the lancing direction which relaxes
the spring (4). The falling movement of the lancet holder continues until a stop (30) is
reached within the housing (9) which is struck by the bearing member (5) and stops
the falling movement of the lancet holder. As a result the tip of the lancet (21) emerges’
from an opening (not shown) of the housing. The extent by which the lancet tip (21)
emerges from the housing, can be varied by means of the cap (10) which thus enables
an adjustment of the puncture depth of the blood withdrawal system as already
described. The lancet tip is retracted into the housing by means of the return spring (8)
so that the lancet does not remain in the body member after perforating a site on the
skin,



along the lancing direction as indicated by the arrowin figure 3a. In this
process the snmall elastic hook (3) is deforned when the rel ea8gulo06n is
pressed down and engages in the depression of the support surface (20) such
that the |lancet holder rotates and the bearing nenber (5) falls fromthe
support surface as shown in figure 3b.-TBhe falling novenent causes the

| ancet holder (6) to nove in the |ancing direction which relaxes the spring
(4). The falling novenent of the | ancet hol der continues until a stop (30)
is reached within the housing (9) which is struck by the beari ng nenber (5)

and stops he fa e lancet hold |t. the tip of
The | ancer [ heod R g kol PRE e BRI o Rttt The
extent by wﬂmahlhh@uhﬁnaeB Thesys2) is sleovet géth ohe eide open hosrslent, shoaranbe vari ed
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ki 18 Suheboene By e BRchegiaces e Gt Wi Do Tag e BHIRRY ng o
simlar congrietanes }ﬁﬂsdeaI(sﬁ@ﬂyaloﬁ@mmancﬁhgfdlgauﬁeﬁ Alfaulgqganoiréiﬂerﬁyﬂieem i's
shown with one S|ﬁe open n or8$r to show exa nechanlsnlfor

regul ating B lngs élfedﬁéceﬂ pldgr H@PP?;{FIEFWQ @nﬁ@ﬁﬂ&@gﬁp thagthe
i 11 st r at esg,gistAbRridht Wit Hbel e thaeﬁ%plpgwr%e%eiﬁmnkheeﬂ e\a\%lah@l of the

housing (9). After the |ancing process 'has been initiated by the rel ease
button (2)usedfiesyrpesithe fsiceteolde)ory the F@P&Fbﬁr\l@faméw)alﬁelsﬂgsqmsect| on. A

falling nov h I a stop
(30) of { he o eRbeEihRLBER 1Y tob [, AE no Aol Plon TRTIRI 1 %1 he

exanmpl e shoumasukes abe&‘rqeﬁgr)’nf@rﬁ?@e tm)falling MVF@enfLﬁsféhe leacet bplsisrtIntthe | ancet
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the opposite direction as shown by the arrow (31) in figure 4. The distance between
the stop (30) of the housing (9) and the opening of the cap (10) from which the
lancet emerges can thus be altered by rotating the cap (10). The distance between the
stop (30) and the opening is shown in figure 4 by the arrow (32). Consequently the
extent by which the lancet protrudes from the housing is defined by this distance.
When changing the puncture depth there are several methods that can be used to
position the cap along the path (31). For example this can be accomplished by
rotating the cap relative to the housing. It is, however, also possible for the cap (10) to
be moved towards or away from the stop (30) by pulling or pushing in direction (31).
In general the cap (10) can be positioned in an infinitely variable manner or in
defined steps. Furthermore it has proven to be advantageous for the lancing device to
have locking members (not shown) which hold the cap in a predetermined position
so that it is not displaced when the cap (10) is placed on a body part. In an
advantageous embodiment the resulting puncture depth of the lancet is indicated to
the user by a scale. A wide variety of mechanisms are in principle possible for

adjusting the puncture depth.



i s novably nmounted on the housing (9) is noved along the lancing direction
or in the opposite direction as shown by the arrow (31) in fil§dulg2006 The
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The puncture depth is changed by inserting the needl e by different
In principle there are a wide variety of methods for adjusting the puncture depth

since the blood withdrawal system does not impose any further conditions on the
lancing device due to its triggering mechanism that would represent a limitation to

such mechanisms.

Figure 5 illustrates an example of a locking mechanism which prevents unintentional
triggering of a lancing process. Figure 5 shows the upper region of the housing (9)
which effects the triggering of a lancing process. In order to prevent an unintentional
triggering, the trigger unit (1) has a locking member (40) in addition to the release
button (2) and the rotary drive elements (3). The locking member (40) is in the form
of a rod extending into the inside of the housing (9). If the release button is not
actuated the rod (40) is positioned between the housing (9) and the lancet holder (6).
The lancet holder (6) has a notch (42) into which the locking member (40) engages.
The described positioning prevents a rotation of the lancet holder. The locking
member (40) is only pressed against a slanted surface (41) of the housing (9) when
the release button is pressed in the lancing direction. Further pressure on the release
button guides the locking member along the slope (41) and spreads it outwards. The

lateral stretching of the locking member occurs to such an extent that the rod no
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vari ety of methods for adjusting the puncture depth since the blood

wi t hdrawal system does not inpose any further conditions on the |ancing
device due to its triggering mechani smlPhat woul d represent a linitation to
such nechanisns. Figure 5 illustrates an exanple of a | ocking nechani sm
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embodiments are conceivable which prevent an unintentional triggering of a lancing
process. This is advantageously accomplished in that a rotation of the lancet holder

relative to the support surfaces is blocked.
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| ocki ng mechani sm shown illustrates anl@dvantageous enbodi nent in addition
to the lgﬁg@@s systens that have al ready been described. However, in
principl enbodi nents are concei vabl e which prevent an unintentional
triggering of Landimddvit® coripRizs. This is advantageously acconplished in
that a rotation of the |ancet holder relative to the support surfaces is

bl ocked. 18 Ju#housduphavirg an gpening in whicha lanest belder eordainingiaslanest is a housi ng
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the bearing mtamsetrholderiand second position of the | ancet holder falls from
t he support surf .eh | eas rfi . r.el axe pring el ement that
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member in the second position of the lancet holder falls from the support

surface which at least partially relaxes a spring element that was tensioned
before the falling movement and the lancet holder moves relative to the
housing such that the tip of the lancet emerges from the opening of the
housing; and

wherein the rotary movement is carried out by the lancet holder.

2. Lancing device as claimed in claim 1,
in which the spring element is connected to the lancet holder in such a
manner that the spring element is in a tensioned state when the bearing

member rests on the support surface.

3. Lancing device as claimed in claim 1,
in which the linear movement of the release button occurs along a

longitudinal axis of the housing.

4, Lancing device as claimed in claim 1,
in which the trigger unit comprises a rotary drive element which is pressed
against the bearing member by the linear movement of the release button

such that the bearing member falls from the support surface.



manner that the spring elenment is in a tensioned state when the bearing
menber rests on the support surface. 3. Lancing device as cl ail8ddlyi2006] ai m
1, in which the linear novenent of the rel ease button occurs along a
I*ongi t udi nal axis of the housing. 4. Lapcing device as claimed in claiml,
in which the trigger unit conprises a rotary drive elenment which is pressed
agai nst the bearing nenber by the Iinear novenent of the rel ease button
such that the bearing nmenber falls fromthe support surface. 18 July 2006 r
17 5. Lahci nglarsingdeviee asichimed in eladn 4i m 4, in which the rotary drive
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novenent of the réel ease vice as c mclaim4, in

whi ch the rot dsfgrléd vethelnedRRicnhefthateltaditteine sl anted ranp that extends
into the interior of the housing. 7. Lancing device as clained in claiml,

in which the bearing nmenber is pressed by the spring nmenber or anot her

spring ngnbery i &évi@e’hs%ﬁ%ﬁiirﬂaa 4,t he support surface after the Iancet
energes through t opening o e housing. 8. Lancing device as clained in

claim11, in wnwhich e losng dfivéielenhent e aplcasi@de slantci eamp nigat erichéy s. 9.
Lancing device as clained in claim1, in which the support surface has a
depr essi on i ninfhheHnterer ofdhe howsidgnber of the |ancet holder is nounted. 10.
Lancing device as clained in claiml, in which the trigger unit has a

| ocki ng menber which prevents a relative rotation of the bearing nenber and
t he supp@rt sladceed¢gvicvdsdttdmietién cleinedse button is not actuated.

in which the bearing member is pressed by the spring member or another
spring member against an underside of the support surface after the lancet

emerges through the opening of the housing.

8. Lancing device as claimed in claim 1,

in which the lancet holder comprises two bearing members.

9. Lancing device as claimed in claim 1,
in which the support surface has a depression in which the bearing member of

the lancet holder is mounted.

10.  Lancing device as claimed in claim 1,
in which the trigger unit has a locking member which prevents a relative
rotation of the bearing member and the support surface provided the release

button is not actuated.

11.  Lancing device as claimed in claim 10,

in which the locking member engages in a recess of the lancet holder.

12.  Lancing device as claimed in claim 1 or 10,
in which the housing has a locking member which prevents an unintentional

relative rotation of the bearing member and the support surface.



11. Lancing device as clainmed in claim210, in which the | ocking nenber
engages in a recess of the |ancet holder. 12. Lancing devi ce a8 Jaly&00ed in
claim1 or 10, in which the housing has a | ocking nenber which prevents an
dnintentional relative rotation of thgsbearing menber and the support
surface. 18 July 2006 -18 13. Lancing device as clained in claim1, in which
the | ancing device has a detachable sterile protector for the | ancet which
conprises_a | ocking nenber which prevents a relative rotation of the

bearing h&nbelangiRg devicesassmed suelped, provi ded the sterile protector is not
detached from.t - - [ I I i | al.m 13, in

whi ch the st g]rnl nglc%?&qgi{é?gé é%vé&rf%%sagc% tagﬁ%géggteaﬁ% p%ht%ﬁggg%nt{}%&tngéet | ancet
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Lancing device as clained in claim1, in which the housing has a stop which
st ops the fal beanempsrabasand gie support pupface pravidedethe steple nrateetonds nibvi ce as
clainmed in clgj ol i the falling novenent of the | ancet holder is
st opped by anaa%% g#%%?ﬂ%ﬂh%%tthe stop and at | east one bearing nenber. 17.
Lancing device as clained in claim11, in which the opening of the housing is
| ocated in a cap.which is mpvably = nounted on the housing. 18. Method for
triggeri by a Lanngdevireqsedamgg ithelgim dhci ng devi ce conprising - supporting a
| ancet hol der; ; in i NS j of a lancing
dovi ce, - agt LaryEn HARAHE e EBrigish by Wi Blv BT O ot "t T oot
a part of theholded fygamaning parali¢lite thedaricigg direveian ofithedamiet., - converting the
| i near novenent of the trigger unit into a rotation of the |ancet hol der
and the support surface relative to one another until the | ancet

15.  Lancing device as claimed in claim 1,

in which the housing has a stop which stops the falling movement of the

lancet holder.

16.  Lancing device as claimed in claim 15,
in which the falling movement of the lancet holder is stopped by an

interaction of the stop and at least one bearing member.

17.  Lancing device as claimed in claim 1,
in which the opening of the housing is located in a cap which is movably

mounted on the housing.

18.  Method for triggering a lancing process with a lancing device comprising

- supporting a lancet holder on a support surface in the inside of a housing of
a lancing device,

- actuating a trigger unit of the lancing device such that at least a part of the
trigger unit carries out a linear movement,

- converting the linear movement of the trigger unit into a rotation of the
lancet holder and the support surface relative to one another until the lancet
holder falls from the support surface and the lancet holder carries out a
falling movement during which

- a tip of a lancet of the lancet holder emerges through an opening of the

housing to carry out a lancing process.



hol der falls fromthe support surface and the | ancet holder carries out a
falling novenent during which - a tip of a lancet of the |ancé8 Jhlyl2#66
energes through an opening of the housing to carry out a |ancing process.
18 July 2006 -19 19. Method as clainedgn claim18, in which a retensioning
of the lancet is prevented. 20. Method as clainmed in claim18, in which the
l'inear novenent of the trigger unit is perpendicular to the plane of the
rotary novenent. 21. Method as clained in claim18, in which a |ancing

devi ce addc| aMethrd 3 dpmedan elimdBai ns 1-17 is used. 22. Lancing device as

clainmed in C'ﬂ{Qh&mjﬂﬁkﬁﬁohﬁg%?hkﬁgk%t&?£m%n&ﬁthOd as clained in one of the
cl ai ns 18- 20. )

20.  Method as claimed in claim 18,
in which the linear movement of the trigger unit is perpendicular to the plane of the

rotary movement.

21.  Method as claimed in claim 18,

in which a lancing device as claimed in one of the claims 1-17 is used.

22.  Lancing device as claimed in claim 1,

which is suitable for a method as claimed in one of the claims 18-20.





