w t hdrawal system for w thdraw ng bl ood for j@i agnostic purposes. Lancets
are used in the sense of the invention as b

od wi t hdr awal M\\Ich
are used to puncture an appropriate part of"the body in oim%m\\mgm e a
rda

smal | anmount o f a part of the body for anal yti ghostic
pur poses. The w”’mmwwﬂm@ﬂhuent ly drawn froma finger or earl SBR¥¥
medi cal practices |an are used for this which are inserted into an
appropriate part ofHe 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. Qtherwi se there are no especially stringenf,sg

requi renents for medical practices since blood is collected from i ndividual
patients at large tine intervals and the puncture is carried out by

speci al | y BlasidnethdrawalisystReyvert hel ess the puncture is frequently associ at ed
with considerable pain. If the blood w thdrawal system should be suitable
for operatkQp; . L.ent i pgher demands on
t he syste mllgg b@%?g{}‘%&%%rﬁqr%%%?ﬁ@?%glﬁ% tgrhefgr gﬁg’ 81?del I %E'ﬁogﬂ %}}ood

wi t hdr awal diaghesticrpaiepesagient use of bl ood withdrawal systens by patients is
carried out especially for so-called hone nonitoring. In this case the aim
is to enab f. i d t i i lagly

ot Lor ottt Aoay gy ey el G bORhefich At GRERIRYh P ok BB Y i hers
to di abet i esediepunchgeemapyroprigterpetiifahd jodyhe okder heramiesothallugzaunt evel and
adapt it t I I el kng | L Qs i |.i ui renent
deponds. ampo oot e s RETEFUR ity B GRbR o Bpithillc plbocel Tt b ddifl s and
must be kefteqaentlyohawn fions i finger qyesdols. bn mediqilprassiceslancesedre padifos.  This is
of utternogy;.| r I - ' i d serious
secondary E%ﬁawggc(%satrugﬁﬁgré&ﬁggB‘g?&??g{%%eg%rc}tog%ﬁa%gb, ?2%%8?{6 gé’?% gg}(;a?&?he body.
Bl ood wi t hdtaf\eathesygnieally onavith theeid efsstmplerpparhionglhe lapcephivshofsonssest of a
| anci ng deyj OCH : Lty for the
respecti ve\éie%%r?Egrg%t&?lpeAtﬁ%%g?JﬁgH%? ta%h@@é%%{lﬁ saﬁ%lhg’lee qﬁg%ggl%\g&a | ancet
drive whi chnedéczhpraicteds sincpbloot iy edlected fronhindividual patienteatlagetme A spring is
usual Iy us ri : i : | jnitial
phase of adue apmndind B SR kB chol B T A et el T i ch
t he | ancet puastus¢ ﬁé@gh%lg{asmiwdi vish cpmsidemablopain. pressure spring arranged
in an el ongate housing. Such a blood w thdrawal device is disclosed for

exanpl e i n 1f i bHREUIRNrava sfst4R20ddHA be IOMBEfor opBiGHYS By He fdiendlescri bed

themselves, this makes much higher demands on the system especially with regard to

;e3evv4d  6Tdh 21239 Bl ood w t hdr awal systeiThe i nvention concerns a bl ood

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 is 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



systens show that in particular the requirenent for a | ess painful blood

w t hdrawal cannot be fulfilled. Recently small, sinple-to-operate and
relatively | owcost analytical systems have been devel oped to reduce the
pai n of puncture which are usually conmposed of blood test strips and an
acconpanyi ng eval uation instrunent. Such-nodern bl ood w t hdrawal systens
are intended to ensure that blood withdrawal is as painless as possible for
the patient and is sinple to handle. Therefore in the recent prior art
nunerous different bl ood w thdrawal systens are known which are suitable
for generating.the.incisio required for, bl ood |l ectiagn.,n.a sinple and
relatively tb%lg(ﬁ? (‘évétg agﬁlrln e%_r,:p ?%hn(,ghs B“fu(?g&u edtaﬁa(raél\)\’ﬁcl%?fgf%’rrm eulgrllféll]g y conprise
a housi ng whotenamt.dxithe myieal iphgsefod deteheprhénp vafy samplancedtrationawérancet hol der

for hol ding the l.ancet. i.gh.can be noved.rel ati to the_ housing along a
br edeter i oS RE g in g TR pur T Re ket fo 4 P AR der ng
t he punct ursprigg andngedtitian elvngstediotisiby. Sach abed withdrewalklievibe Bassclred! asti c

drive ele t which. i sual | spring. Ln a first, pasifion in which
Che o ot T aoh i e Bt tment 195 BEAG 1P Rloh R8s, o o8 HeRBBed L e ' &
usual l'y | ockgeembyhdvethasiropardcllacthe gquiiericaefor Aflésepaiafid bloadlvitHdragaldevi ce s

rel eased, the elaj%&ﬁ sr've | ement. rglaxes SO tgat thgdnnvenent of the
drive el emgAPDYLDE ed-tieegenthy sonall Smpls tr PRRgtreDE ReRveDHOVR®OSY ancet dri ve
whi gh WDV_esangbﬁcdlaWt‘&ﬁs le be&y dévaR pka e udtahd @hinalf phihelareswkied agd ong t he
pr edet er m ne

ancin ath in a puyncturing direction until the tip of the
| ancet errer”gjé%ﬁyfCro(’j‘?ﬂogﬁgoé&]P?‘?Efﬁbﬁ’i‘ﬂbarﬁfa“t%éOIBP@H’H’MVEK’GP%\H}SUé‘V?P m A
wound is gegiRh@t@Téri Plodd RAfHdr&hal seerROMY iftéREdad eagrt fitat blobe wedidravadeni ng.
| medi ately afterwards the lancet js usually retracted by the | ancet drive

into the hd&asPrgnlesse Passiklelonsng Ratispt an¢kis sRls to hardts Aberaious we&ewni ch

reduce pai rke@éiﬁ pkiGr &t hh%ré@ﬂﬁffﬂ@nﬁtﬂWwﬁﬂ&ir_awapsy!’st@h{s afdifwrokhitherd ancet
after the | ancjn onseque

c tly ensure th in the _case of the nodern
| anci ng de\ﬁueté‘éle?%%emragag eti%eiﬁiameqwgﬂgévﬁquyércaﬂwiomésiﬁvrgagagt for the
o L i i v S A S A LAl b
exanple in e. docynmen 4, ( , a 4, . In
the desi gn husingMBELeN Ft opegiriger et ai@cat,mlswtgoléﬁ foghoshng e spring
acts on a vhe@inc¥hasieh E01 5 heted 2la€i08Meht BEudig ﬂBﬂ‘%‘@pEkﬂe@nﬁﬁl‘éﬂfstr@' Rnect ed
to_th_e wheel into a |ancing and ret,ractlc?n r,mv&ﬁrr?n . It is_clained that the
pain is re&lﬁ%&‘rﬁigpéﬁ%ﬂg‘eg%‘ﬁéﬁf olfgrds moved dwang theipenyvingand r$idceeds very

rapidly. HowevV@hentbpa 14REEAMHEGH O hatSinhsBE 8AVSQbMerPBIMERB g 8K snet al parts
is conplicated, and rela;lvely,vojuntno s.  Anot her _di sadvantage'is that the

| ancet emergee! SHriih el iskPesinTein; vy s slas tiedni e rianenifs ipg tpesiensdsi oned

resul ting igiate, the Blic@fholdér i osublBylotitd bySeéans Eh@lo@ﬁhgra%vi&?A@teéﬁ}%h%ZG
descri bes anat.her LanC|n%%%fV|c which is suitable Tor wthdrawi ng bl ood

sanpl es. A BFERgAcre Y ENCasSH: theslistin drikeelpaentdelares 8 that iRt OBt Hi n ¢ he

|han0! ng gth!h@ drivéeleRBaeis cMeﬁﬂ@d@rﬂBhQﬁ%cﬁtﬂhﬁZﬂi‘leﬁﬂn@@ﬁﬁE h@cgtideme Bedch n t he
ousl!| ng durl

ng a, | anci rocess i cated at gne end of .the piston. The
outer peri pREPS tht fapees BElddhyghe E&geﬁﬂfggabﬁlg Aitsd Blong LhePTedS EREPR whi ch bear
agai _nsEI t helaﬁﬁb}gi b mvalphn@tﬁnﬁqgaiﬂe@tmhml'l @Mlﬁefthwh?aetteh@_rgeaﬁ?nmﬂuepr oce?s ihs
carried out the p|st I ved . I n e puncturin Irect] on ans of the
spring el en@‘h“t‘?efeﬁ’éroggv @8[%?}” fiW@’a{Wéteg} Ageowrd lgﬁ@eb‘}tﬁ#\@é‘rpaégogﬁat t hey no
| onger restb@Bdiraatd ddatnshtiéSi Dperingli 1HAAMENREIRAR W arddVhe 14ACtQs udfally i S t hat
the spring el enents fgr driving tﬁé pi ston hg¥e to,apéky sufficient force
to firstly ’a’-é@ftﬁéiﬂ’ hedangehduveintq Hie hopgpg i hsdrg vaits Athgmadsin kaA"Be noved
in the | ancidvikeslivhREtredite pait diab Adigh lhxﬂciﬁ%"ﬁae@ﬂ RS tHRIT8tril@ion ©F FRY 18A &k Y
destroyed, this can cause frictional effe

S mh?gﬁthe pi ston ves Wi thin
the housi ng?ffsi thlangingeqnigausntly cpsusn thabinde c1ss o1 EnsaPdSTB IO BIE %Vicehci ng
process ar ethelbpqrdiesitiR PRl AthsRRrdbliembrd slédsaitdbr @k fpaGém. so that undefined
force curves act during the lancing process. This influences anbng ot hers

t he puncturjn eed of the lancet into a part of the skin ,so that the

pati ent hasStd @%ﬁwtth%ﬁawwgﬁms Pé@élpél%ﬁftﬁ&i Seseheddar Wﬂtﬂl@nﬁhﬁct uring. In
addi tion thgodaneed UH2342854,279 4,83 070086 1Y 4,994,887, hage desiffddsePagad from
the needle tip before use. However, the w ngs may be damaged as a result of
a strong pulling nmotion and this may accidentally trigger a | ancing
process. Since the described nechanismis only suitable for disposable

| ancing devices and it is not possible to retension the |ancet due to the
destroyed wi ngs on the piston, the unused | ancet has to be consequently

di scar ded. -4 Furthernore the patent US 4,416,279 discloses a bl ood

wi t hdrawal systemin which the | ancet holder is noved al ong an inclined
ranp located in the housing in an opposite direction to the |ancing

. . o o Y b1



system should in particul ar be robust and cost-effective. The invention
enconpasses a bl ood wi thdrawal system having a housing in which an opening
is located and a | ancet hol der containing a | ancet novably nmounted in the
housi ng. The | ancet hol der has at Ieast one bearing nenber. A support
surface is also located in the housing3which is positioned such that the
beari ng nenber rests on the -5 support surface in a first position of the
| ancet hol der. The bl ood withdrawal system al so conprises a triggering unit
with a rel ease button. The triggering unit converts a |linear novenent of
the rel easg bt PWsiayA,H9%LQ ﬁEl' d}ﬂre\?ﬁnﬁ £10625 IhGel VRIRETotaih ik he support
surface rel ative to one anot b i ch nmeans the | ancet holder is

t ransf er r eeprivarted by Barnef ade\sqrtcpwcaddo the wheel ingore laneing@pgaetracsignf ace. A
spring ele t toQ.t | ancet
hol der and‘rlrltagér{l?‘fﬁttntst¥f %Crlsr;leh%aghw thpg?ﬁ |e%§¥e§0b\§/’e9rrrﬁeﬁqtgc(g &?ﬁljeee%etég?tr}ggrrenber
from a pretershorqtoedteds very mmdlanHawe\ieeathQ cqstructadn ysingpmrigely st ate. As a
result of usi ng) the
tipof t heﬁ*&gﬁgg@ﬁ?é?&%ta?é r}ﬁ‘é‘ c&f&ﬁﬁgattecf‘ﬂd%au@{r g@hﬁa‘?ﬁé&nm&th@fhat Do
punct ur e adisadhvantge tshhatttbdgantd:t_zﬂrnergsrﬁmm the@m@pemiag avheil Ithae lph@odrivé shdr awal
Syst em acopdbie kg i PYEPLERNLY ForGhRLag! e zed by a ifp e fobust

const ructi on. ere ar equirenents with regard to form or
material for the bearing nenber or the support surface. Wthin the scope of
t he i nvent Thapateni B0 §82 226t desafibed erdtherslangieg goses which whsugtblefrabl e t he

| ancet hol b t he

| anci ng degﬁhﬁ%&&ﬁﬁgﬁ% gl%%jA 5ol Wi t ﬁ&Pg}?{l %pr?r(kﬂlgr er an(%Se;srl-l%\l‘/’vlacbtl]ﬁlta)llg)tlBl hge fecting
t he funct i withofthe fenchigatsdicni A hdlcetwdhcld@mrge thikhigh agiapehingipesviddvkein

manuf act ur | [ S t he

| anci ng det/}}%glé)Fel @%%ﬁﬁngg%"gﬁgﬁ%‘%gg %ﬁ?g?ggéggagéehﬁglsgﬁl L[‘Yi;)glog{p‘)atr)sabl e

| anci ng depcm:;drery bfthe arseorrﬂmstgs:eroeuf lmntdcbatryegtiunlmehbear,@galastrtbsuI t of the
descrl bed Hg&Sl | gﬂ’% tplgh?‘]CHl t lCC %mfancm I‘E)CC%S 1s%n19rletd Ob.l?khee}';lstSr t he
lancet is carrited o sora E dtur I'n ed. As
soon as t he rhaveden tmtde:rcurir@ dlsectxpmby trhenmfpbomur@ﬂléraoﬂs therdbble I ancing
the syst enls Sy le Qha cPhRuhd ik 5o 1 E: RS Al FineSRpHAY. L 2ree 1
| ancing process is for exanple triggered by breaking off small hooks, the
active for ddlisfversagenf this prineax ysthefthe springseraents fay devirtg thapstamghgyeocess
since for t I

det achnent CoP R 0G0 RR, Bl Sklihe B0 BeIAORBel HERRIUA B ess
under consbantoved apthe dancirg CbreGDMIHUF@nHHOTFhfethG onngsrase not cofnpettlynear
novenment o t ratlon
of 'the. bl oh ATtk dpEORF cRUL FRBob dfolts LTI TRIT RRRE: ARUAINE RESREL™, |

pati ent cain thelansingrrestiontience thd@nﬂamlﬁ nga baving prengsyaredyinged t he r eI ease
button andqtuig, h@%cttb?]xﬁergfgt GRthaY uRllarEA Tk E@V@Qaéﬁaﬂ% fg steps. In
principle a e vari et di ment he triggerin t are

concei vabl &ntieg prodegyd hisngﬂ\aprﬂcemnm ghee Mumt\emgcseﬁmftthahmmaﬁo
nmovenent o th aring
menber andfatp hg%sf E}gé nghts&stg%%gg st o?laggtfa& ?%H}felr%rﬁg%%k%@egeﬁr}éntggf ?t he

rel ease buth&ﬂvnganﬂmb converted into a rotation of the |ancet hol der, or
enbodi ments are enconpassed in which the support surfaces rotate rel ative
to a part ¢f a&&lﬁoﬁ‘?&!ﬁhﬁ& Rks areéfaé gy&e&& wiieh hae®e rBALAES froththSHEAE
construction _actuation o ase button causes a rotary novenent of

t he suppor tipdgiragee. W@eﬁeemthfem*mmmp edagnagad s oresuliof nveigrplling whi ch t he

SUPPOTt SULIAR drd 18 bAENRCEAIN A iPuAaf Gh &b Afless! dndk BE LfibEA embodi ment
the |i near novenent he re ease utton octcurs per pendi cu y to the

pl ane of r me&bamms@nlhamtab&ﬁrfomiamﬁableﬂmmtgldswewrxdnarsaxﬁapoegbiq@n is
operat ed DY i £SHHR%rdBEII b GRS FesHIFAORinE SN EhelPIGoRURE bl ATt Bit 1 ON.

to be consequently discarded.




I n an advant ageous enbodi nent it has al so proven to be expedient for the

| ancet hol der to conprise two bearing nenbers which each rest on a support
surface of the housing. This ensures that the | ancet hol der is supported
symmetrically by a sinple housing construction. O course an enbodi nent is
al so concei vabl e which contains nore tHdan two bearing nmenbers and severa
support surfaces. In principle the nunber of bearing nenbers and of the
correspondi ng support surfaces is unlimted so that usually a construction
is selected in which the |ancet holder is supported optimally and can be
manuf act ur t | ow,casts. .0, conviart .t |inear. novenent into a
Forary noveRr s T U e DU e B A AR TR Vet 6
one anot hethe lasvendterde siayad alohg bhéndined) cpenp logatadin therheusingm aoncei vabl e.

In a preferred..enbodi nent, of the tri ring.unit it contai rotary drive
el ement -wh € A PCTER b Taphe Arke P Bt seler i Bl bl

agai nst t hthibbearvengntremnkions s sing manbtiwehible serivesgs thendréve elemhdns fdrrthen t he
support suyface..The.rotary drive el engnt. fo xanpl e has an el asti,c ram
2nd the suppes oldst e e Slcep i iR nt e G5 Re B Ehvohe Sp S
menber of tHeéardetksltiehdenempouibiaid efter aAirkt roeay M vRBRNf thd extdraalr el ease

button presses the el asti.c ram. from abqve .agai nst the bearing nenber of
the | ancet ARGHEmemRg: db g5 Resion the litrebolfgie adledback RuthSORPISE nembor | s

in a depregsé@idnad 1 gtHROEH in SitéftaBa, the hacdtim barendhvea fiopael lader neat h
t he bearlng Heqﬁg{ due ta he deformati on and | ever |%%Qut Oﬂy@h%p
depr essi oniPlAeR 3l &g - By pombimying ghe rotation the lancet holderds meyedifurthen) | s from
the suppor tlofg tHexl@idgshirtack aNtePpPeiREEStibStd 1ahABE fedheriOyR g tha I anp
Fod
P

extending into the insi f th ousing i s also cqnceivable as.a rotary
drive el endhiing qﬁﬂnwi@t‘gﬁy angeh 1%8@%@@@@ tagﬁpms SWiipceBRA S ng nenber

by the |ingaven®y@eEsce @fth’fehpriﬁ%irﬁtﬁg9uﬂéth¥iﬁ§dlﬁ’6étfé|ﬁ_. PHSRASetitip eﬁﬁe@%s]t he
support surfaﬂﬁp%gd,the | ancet hol der makes a falling novenent. e to the

falling noléme PS'P&e beari ng menber and thus of the |ancet hol der, the
spring elenent is relaxed. In the sense of this invention this is also
under st 0od AaisadviHtOEastThé PrivddreRR thitehé RithtichabhRMBAENnt TN Rassiesusingr ough a

rel axed state _and is subsequent] gai n canverted into.a tensioned state.

For exanpl 8PRsT makes lﬁaﬂ%gﬁ%@w fop e gt fodragte tﬁ%bfﬁeﬁ “Eg‘ﬁr%?%%bed by a

st op gr o¥i ﬁeérdfﬁﬁ)fohﬁeh&i_ﬁn lﬂhﬁtiill_ﬁs@lw&ﬁdiahm syefehyarl ﬁﬁﬁitﬁlﬁ@uﬂ?bfssiﬁgn thee | ancet )

ext ends raomt he oysl ng. (S | st P. | C conse uent,y eterm nes the

punct ur e dg‘ﬁsfﬁ paf 2 fhe e&ﬁ@@&ﬂ%@ﬁﬁ%ﬁi«mf wﬁé}m AH P PERPEERt AR | on

advant ageoysditiomBisdingeipar e er@irodld &R The heMeflgleb {epves tdhfis twopﬂmfdmLch is
a Co onent. of .t he

nount ed novahl n.the housing of the syst ris

nousi ng 1t Ladod pichaBluRsiEon b e Lo Filt TS DuhaRe AEGRBOYRE ¢ he
housi ng i Nn@ntRgAithshe bHRr hand. iThg salt besid withdrewdl sydéh préoves kebease of a
limt stop on tge houi%qgvghe dia%qgce bet ween t h sﬁop aad the exit

openi ng of SFRENTE PNl ddy Very difif tE%%Pp?r?tgpér“&BﬁﬂB ERdeRY PERPScap t he
position of the stop and thus the puncture depth can be changed by novi ng

t he cap i nThbhebjdty&fché pies@ft iendppB3bipeotide 4 bleodwithdtdvahsyafent & ng, or it
can be changed ratat,ipn of the,c i n.whjch the axial, position of the
cap reni ngge@bc?fg%éﬁlo.ogl‘ﬂhé‘ﬁmaéﬁ WQ%‘&EFﬂﬁsﬁf%\?%‘g‘saé&ﬁmé%‘ﬁtozfl?fgpréoé\fétr al stops
at di f f er eate dveidet STiwduystemcaoniethe nfechadsee dieqrenetized 1o particelar 0f thaythepvenent of
the cap and whi ch define the.puncture th. Such a system for reqgul ating
the pance ursiiepeG oRetol A Foin Colisiele pin e ey e U2 504
_0_ After tdeiee hwestntuflthelanbasohlet. THeeosstantioh of theldowl withdretvelact ed in the
opposite directipon.as de cr%fg%ﬁgéﬁgggns of..a.return mechani sm such t hat

t he Iancets¥$%nﬁ®“p%HbB$’$? OStHEeR%ni ng of the housi ng.

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



In principle the described systemis suitable for disposable |ancing
devices as well as for lancing devices for nultiple use. The systemis
preferably in a tensioned state as soon as the bearing nmenber rests on the
support surface. This state has proven to be particularly suitable for

di sposabl e | anci ng devices since a devidce for tensioning the spring el enent
is often not provided. Disposable |ancing devices are then already
delivered in a tensioned state to the custoner. In this case the customer
only has to operate the rel ease button to initiate the |ancing process. In
e YO RORATLLEALB G SRHE Bttt HRRISERL B AANG! BRefievl o 1o
undesi r abl & %p e ack q Yor exan% € be
acconpl i shebo Iaymphoesatmggmmgofmmtlemsalﬂm bugttcde\"[ihea'lggermgandicspmatal e

| anci ng devi ce mhrch ies nstr 0] he Ian vrce

the ot her Hiacal HOvEetal inrrsSE bhiten 57 SO REODADER ekl 2RRRE f B FVer
bl ocked af tsepporsmrfalce]rdlm\& tc ageanatherdyyerhiclemenss the langetdmibddn és prevent ed by
for exanpl rin r essi t he,bearin nber agai nst the
suppor t SurFRiEE B efsRiaersbh ERE I AT SPARE TR R O°crbodi men
prevents tkine@ant thg btmmﬂ)euthctrmﬁhsmmgs Poskdtedroete tumwﬁmld;erppdrist sur face.

I I f enbodi b t hat
(i sposabl ¢ TRNETRE! BEURCHIE BT BarHG i BAET RO ORI L har aval

systemis totditsat itdédsepdroinlly epaad ﬁdtewsea re&ﬁieosmstameﬁmﬁpbfﬁe&naetdew ce

for tensioni e.drive elenent so that the | anci devi ce .does . not have
o b del | B g o Bl nle D IPeT OTslahem e OB B¢ ORFCESCar

material stho@sisig 6 tHab cbe puhatgreiEpHRess thoibodythasiy ppsitibnguhtrce, the drive

el enent in anotﬁer advant ageous enbodi nent is present in a relaxed or at

| east parti tate with.th ear resti on t

boosor 2t blod kBB hfpieitangte MR ol ORa Y o alaple ©

ad?/an_t ageousbmomrtrulaﬁa;)]mrlleheodarduﬁrslla@aaeetqug’emmsotxtttIegaxﬁrtbg?}em otinit before a
relative rotati. o) e.l ancet holder and t S ort, surfac

et e it athe bERARERbents G bt shiSe S HBRRA el PaSEibtn of cour se
al so be avandedohy widé vagles;uoﬁ‘deagmh@otsﬁm whicheyshle thetlan@yhgldeve Heo be

bear i ng mertier e pviRe e iihne! SP i SRR e ine e AR Faiethed Cad 1 n

a stressed vatlahsgewbleraaués witidut effédtivig thdfantttoisofahe blobd mgthdpavwdidetiear i ng
T e SR S ok SRR Rk et REB Bt oo
gccor] di ng tthe Iahemgaeﬁir:]@rrhorleseéttislvdhdt/hﬁagey@p@tallt/@orrﬂlrpdmﬂe1atqlbﬁagpa| n cagsed
y the incision. . Another r t as in constructing a lancing aid is
to prevent %ch?ﬁtg?ltﬁr%mﬁm ﬁf%?’iqﬁrée('} “PPancing process particularly when
a sterile protector is renoved. _Varl ous rrec_hanl sns are possible for this
whi ch ensurAs atdesult @fithetlescabad mschamshhtéelpouetungg mdvement afttbelancdthe user from
injury by dent,al,_tr e f the devi ce.. Moreogver .s
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system | n grbhiess cdunechitart, epeodukibldw@ndaimas.i bed enbodi ments may prove to be
advant ageous dependi ng on other functions of the lancing device such as a
puncture d ust nen ckin onent. of the
sterile pro ecctonVémgngg?g F‘*\Iem?VS ?%ér%ho%l?aﬁecb earlﬂoarr%%nger hE T he
support surrhaee theoperaioanifehl bisod wrt@dasvat dystest lmrtxtuéarﬂ)r wiepftiardhhsiacenot been
detached fromthe lancet. For exanple the sterile protector in this case
conpri ses barbs which prevent the | ancet holder fromnoving parallel to the
| ancing direction. If the support surface advantageously has a depression,
this can prevent the bearing nmenbers frombeing lifted out of the
depression in the support surface. Such an enbodi nent proves to be

particul arly advant ageous for exanple in a puncture depth adjustnent in

whi ch the axial position of the cap is fixed and cannot be changed. Anot her
subject matter of the invention is a nethod for triggering a |ancing
process with a | ancing devi ce. In thrs case a Iancet hoI der frrstly rests
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Figure 2: top-view of the |ancet holder within the housing Figure 3:
triggering a |l ancing process Figure 4. nmechanism for adjusting the puncture
depth Figure 5: |ocking nmechanismfor preventing an unintentional |ancing
process Figure 1 illustrates the conmponents of a blood w thdrawal system
before it is assenbled. The bl ood withdfawal systemis provided with a
housing 9 in which the I ancet holder is inserted. The | ancet holder is
novably nmounted in the housing such that it can carry out a | ancing process
al ong the puncturing direction. For this purpose the system al so conprises
drive el et gqi el R SiBPRAELAHR helRBTs Aekicon, fg&eslﬁgram%le&%q%n In the
exanpl e shown"the drive el ehents are in edch case a spti . In
thi s connecinddhugadoesmewhavierio cpigiput ¢omplisatel daedingwéeRier can eit her rest

| oosely on a spring elenent or abut a spring elenment within the scope of
the i nvent iiaiic oy ide RECHRIRAIERAARCL! BB tRGLNRE Nnid. SRILDMICIETENt and
| an cet hold I'n the sens f the inventio onnection between the

| ancet hol deiggenng alaneing prasessrrich canveriadiaearanpyeseent of th«ra‘@le@ﬁefoaﬂ@é is
transferre
enbodlnentgngigﬂa*ggr%%%é?Bfgﬁﬁﬁgg%gghﬂmhpﬁrgﬁg%ﬁhﬁnfggg'|s per 1g?\tly
connect ed tlinear hoversent] of tleate] eapdyustnnesantbiesoh eanted tinioal rétationf phrslangebned i n

t he housin SUE jo the

| anci ng. i risiect o o dRRRRtart Bioriras B, LBICA e RERREMIIGL ol

foll owi ng fieftives a part ¢ thfﬂneuslagoere #uk tethejlarmet lﬁolﬂashaswh@rqoharlmﬂ@nect or
(7) which i e I ancet

bef ore use %ﬁ@tgﬁ%qrt}gev%%? Saeel%%fb g‘egr?'}l %’flgg aqﬁ?%@?g{;ﬁ?ﬁ%‘? I%enslgéig uI%éfahe spring
(8) is fi rswhgreb}nfs)elexaefmple atperttaf shdtmansingdo @dijch thhh@mb&nefatmtattedledncet from
bei ng retra‘g,ag] oA Btdye housing after the lancing process when the l|ancing
device is uged l)bsequently The spring (8) is also referred to as a return
spring. The Iancet hol der is inserted inside the spring (8) and the housing
(9). The Iaﬁmc;eprefeoﬂed@mhoshrahgdh@hmniraiwemientmfbbardlaagebmrmvecv@u(SS) whi ch rest
wi thin the NEaols hi s
pur pose. héqua{d?&l%ﬁﬂﬂpgfa}lf PF{J&?(%‘ tg% fﬂé%@@? n %X%)%gltvﬁ}éw% e | ancet
hol der i n ssystermsis pperated by paessinigahe tdirasdlmatanredongethb practobing disttiaoon t he
support surfaces within the housing (9), the spring (4) (drive spring) is
tensi oned Mhea%aﬁﬂag o%@l’efn'BBd{rﬁént(l{ l?ats‘alsz g?cwfeh@&%e k;ﬁaeﬁﬁehff&‘?%e IHEd NG the

| anci ng process the drive spring Xes | e "accel erating the | ancet
hol der . Th|lsolé%ééapwr@embﬁam@gmbﬁsw h gad reptiassa supportsttfese efghe ng (8)
whi ch is therely TRRSHhANEShathE 1 RPORIA fred LMt RLI Be H{jﬂé' ng down
to a stop. T h?{%ancet ﬁﬂ de?tls pul f&g% %%L)Oal n} {ge rrpyet}tt]rsn1 ring (8)
which is thlewsmgl JopstregivnoRé dourag an WEOdlmmtwhboaanwabbrwwm gantaling

rel axed. Affore {8 ohY B %@rﬂg &9@&;'9 o Y

r et ensi oned, ’ E) lthh spHBn S are co ete y rgl;ﬁa}:gr anggr est agai nst
the | ancet honberof bAar@aqomemb@x)s a.né ofthexiorigspandingsyppertishdades sgintignitad t he
l'ower end of, &Qﬁuéﬁgﬁsé Bhskrli ﬁQelEa@(ﬁ mt\pl%cﬁ}.ﬂquﬂc& Hol\ﬁ’@x' 1§@up;5ﬂl)?te|dancet tip
energes fromthe housing can be changed by rotating th Dff

punct ure depitisalyandsan Hemanyfactied phleweosten t he basi s of this adjustable
di stance. The regul ation of the puncture depth is also described in the
foll owi ng on, gy Qae%h%r@fheflirﬁhﬁr Sodeméit ihd& M%Pfho@%em ofttH@b&%'%' ng the
trigger unit (1) closes the upper opening housi_n In the exanpl e
shown t he t FIEGWEF anghibe seprast f@@eée ?t@ieéa@ée piRtheynsevenal émgntswét@rrall el astic
hooks (3) ag; r%%ﬁgum@sﬂe%ﬁo%ﬁ@m IA/\Dgnefér% éh%d:c‘l%%@ntq}fttﬁé’ﬂ gr)m%§nllfm\/6d
along the la direction of the the small hooks use the

| ancet hol dércomms@tlataéydmegql«?réerztvsmdv\gpaesmidwhéhneﬁr maovegeat ﬁ@thdew cein
whi ch the | ancelphed elbRatiAERRBel e tilde HRd pdRGk bl ediber fulls Borh ancet
housing (9). In therpﬁ’rm(sft)h sh %\}\Ingé:ﬁh eanéet étﬂféoF ?% 9 as two bearing
nmenbers (5) thmppppraﬁlerfacn Theaotay drive elpokeli fayexampde hasmntqlvétlf: rangengdke t i on

t he holdlng J &5t I ]ﬁg% wsiing (9).

A rotation o F%%c%t Cﬁgﬁdﬁe &%\;es“ t{geﬁggg?rl eﬁ%ﬁeﬁh?%t 0 ta secon
position ( sh@kdnr mmppom@dh@&nbarneg\)emqmt ehthemeledse hution pms}eﬁher@@tlcownt he
support surfaces. The -12 | ancet hol der connected to the bearing nenbers
can now nove in the lancing direction. A puncture process is carried out by
novenent of the |lancet holder in the lancing direction.



Figure 3 illustrates the triggering of a |lancing process based on a | ancing
devi ce which, as already shown, has an elastic hook as the rotary drive

el enent. Figure 3a shows the housing (9) of the lancing device in which the
housing interior can be viewed through a break in the housing wall shown
schematically. The housing (9) is closetr by a rel ease button (2) and a cap
( 10). A hook (3) is connected as a rotary drive elenent to the rel ease
button (2). The | ancet holder (6) which is driven by a spring (4) is

| ocated in the interior of the housing. The | ancet holder (6) has a bearing
menber in . i r ) 1 et hol der
(6) is nnuﬁggﬁhgﬁgggéﬁgﬁgé?é§ﬁ$F§§8g fgpxggﬁ%ﬂgdﬁoﬁ%?%%g?ggﬁt#ﬁ%ﬁsupport
surface (2@yowfs. ifithe heargigmgember isindegereessioof tie suhporsitifaceathesamigen

posi ti oni ng; g .1 & NEHL AALIBORE], rﬂ%&nggedu%g?%cﬁfmgﬁ%ﬁgn{i Pt Pearing
menbers (5) rest on the support surface ( , the sprln? I'S conpressed.
At this ti ke dépaessiondn yheiuippertshefaeenis ¢ g3sult shedandet holderifaHeftpmtthet he beari ng
menber. Th i r i j I i.n utton (2)
ong i he AR et RaRRIhc i drbL OB g M. PR O kR S L s
process t heéhsimaide oéthedidusing doMsq @nceisabdedsor rotaty dhize cleiment. &b Baseasbibet on i s

pressed do i - I . t (20) such
Phat the | SAEBCC pragrenny B NG BY it el r BRSO RNEIRER L0 e
support surbfusitoe vaschspialwes it froim therseppint sifese had thedgnarpheldenmakaaddiing he
l'ancet hol der (6).to nove in the lancing direction which relaxes the spring
(4). The fa ?lng novenment of the |ancet holder continues until a stop (30)
is reached within the housing (9) which is struck by the bearing nenber (5)
and stops tlPee togh¢ fallipgrmooeameant obthetbiseripgimembehariditbns ofhedancetshdldert he tip of
t he | ancet L | RMB% f ing. The
extent by &ﬁ%%ﬁ%%'é gﬁ?%%hgg%q?ﬁﬁgﬁﬂgﬁgfgggk?ﬁgnlt’%8ﬁ55§?ﬁ§?H§§%9be

vari ed by rerneesdin which gxgspeing@lement enly phssss thnetghesrelinedigipiesnddnt of t he
puncture d I i f: : as already described. The

| ancet ti p%?}s)&rqg%r}ty;%g% @%?ggﬁlgq%%%@%lﬁgy{%&?eans of the return spring (8)
so that the | ancet does not remain in the hody nmenber after perforating a
site on t hdoskkample theiBlling gaovement piihe laacesihobder vin belstapead byasttebn havi ng a
sim | ar CONShitEd fopthid puildseaslihabBon defindd St ShdtahCertxchBEBYSHEM | S
shown wi th one side open’in order t6 show an exanple of a nmechanismfor
regul ati ng towsinguhla limie sipppyitich onsequantly dgterraiice theghvmarnre defith@lithe 4

i 1T ustrat es)§oShRh&ralvll Yhertahhe thiabGHlecdPidviAaseJus)PelaN®nl et &d of the
housing (9). After the Il ancing process has_been I'nitjated by the rel ease
button (2),cepReovigsdcler thivper@esqehich iy meuniedmevalli opshehorsing ofdbei on. A

fal i ng moveiemtortakesmpdRae ofifhehbubingitbedNed pAAeibRgbr {He)cap BPBLEacBedt OP
(30) of the h%§§!ng (33 so that the falling povenent is stopped. |[n the
exanpl e shdRAVOREOThdS oSN FuHBkIsamsy thpfancy dreglerysych thyfipshe casnef a4 ancet

hol der on tlnﬁitm?mrthe ﬁé‘ﬁdﬁ%@}% dis#ihce betwrb:S thelbsifarRBthe eiPUPeBhg bf REge W th
respect to the s nce no additionally constructlonaﬁ neasures are

0 0). H ot
necessary tfﬁpd}%‘fai”ﬁg- st B PIgTHEV e EhefPp therstiinner! theftaBand fipst he
| anci ng devhe gushiaUdpiicasibhb s d HySmévifOIRRQRAE M tHefdidePGohoUstidppolil) cannot
be changed. U dﬁ% t hesSe, conditions th pgpﬂ}alon .which the | q@g% hol der
falls is irf&ég% RHED Of 1aPRBSs ) IEEANRF PanEd e Tatasion of i @panylidtbg
constant mebosfiod 6f ke chprdddiis @HGHhY 1€ s hQEeStbodime tHe tad @ rtdlange t he
puncture depth, the ca (10L?MQ|§P is movably nmounted on the housing (9) is
moved al ongSYHd et gfeEﬁ“tt £l B Breomt 1piociss dpRliding ot tsePtaBh as shown by

the arrow (Bdyerhéntbf tHércep 4nd Whechdiesiha fiegudetuieepth Bucha@pstéddr of the
housi ng (9) aqd_th openi ng,of t C pS f{on1wg%ch he_| ancet energes

h 10)
can thus bereaiedpgidepynriyradsntly sdeecrivgg Iqr exprpplerp dhefoummeEBdtMéen the
stop (30) agpd.the opening is shown in figure 4 by the arrow (32).
Consequently the extent by which the | ancet protrudes fromthe housing is
defined by this distance. When changi ng the puncture depth there are
several nethods that can be used to position the cap along the path (31 ).
For exanple this can be acconplished by rotating the cap relative to the
housing. It is, however, also possible for the cap (10) to be noved towards
or away fromthe stop (30) by pulling or pushing in direction (31). 1n
general the cap ( 10) can be positioned in an infinitely variable manner or
in defined steps. Furthernore it has proven to be advantageous for the
| anci ng device to have | ocking nmenbers (not shown) which hold the cap in a
predeterm ned position so that it is not displaced when the cap ( 10) is
pl aced on a body part. In an advantageous enbodi ment the resulting puncture
depth of the lancet is indicated to the user by a scale. A wide variety of
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-15 longer engages in the notch (42) of the lancet holder. At the sane tine
the holding arns (3) are pressed against the bearing nenbers (5) and rotate
the | ancet holder which at this tinme is no | onger bl ocked by the | ocking
menber (40). The rotation occurs until the bearing nenber (5) falls down
fromthe support surface of the housin§-and triggers a |ancing process. In
this case the support surface (20) can, as al ready shown, have a depression
in which the bearing nmenber is positioned. However, it is also conceivable
that such a depression in the support surface is omtted since the | ocking
Tenber ensy§n@laHes Hotd Bl ik Blp & Re1sBER!eRYcEBIDRE Sp g&lﬁe*a%eaamport
surface. |If suc depression in the support surface issomtted, this for
exanpl e has ¢MIbadbam®ge05ahmtunnangféﬁmﬁmlSéﬁlaﬂt?éﬂﬂedmeb@p apllengst in the
manuf act ur g&dgpﬁlghﬁ hag Wabugystemsince it is no |longer necessary
to exactl apt t% er to the housing. The manufacturing costs
of such a bl ood mnthdramal system are thus reduced. The | ocking nechani sm
shown i | | detprincidde the deasrihed spsends sipblaforahispossblalearing daviess a¢ well pocki ng
systens that 1 hay d%bl%&af@ynamﬁhﬁu qﬁ‘é%é%} SOy ih 2 tésidheh Blate ANY

enbodi nents are oncelvab ich pre ent a unlntentlonal triggering of a
| anci ng preeass thefepgng memehes Aestiaoitis PYyPRostomtscs Jhesdtatahashipven tiOd?(eatl on of
t he | ancet I

CLAIMG 1. %%ﬁ%ﬁﬁﬁ%,g AR ?5%21?Aﬁ“ﬂﬁ?e”lsﬁﬁﬁﬁgﬁizlkﬁg&;ﬂ‘%%% e i nwhi ch
a | ancet hwrigre quﬁq@gﬂ%pm\ﬁ@@t Dispospbledpnsingigevines ake theryilesadyn t he

| ancet ho'&%eﬂeﬁ 1&9%%%% staft @ 1R n%ds&ﬂnélfemf’ﬁis &dethte bestdABC&tly RR! der

conpri ses at |east one bearing st one supBort surface is
arr anged |@P@%@tMUmkﬁﬁdNﬁﬁﬁgwehﬂﬁmﬁhﬁhé@ngﬁ&ﬂfﬁhe beari ng menber rests on

t he support surface in a first position of the |lancet holder, and - a

trigger uniforabi @Qvadad?ﬁlftﬁﬁﬁlaEB@tHe@@@s%Tofﬂﬁl H&HosiUK Andng @@\Q&dis position
wherein a release button of the tri unit carries_out a |inear novement

and the | wesssiraRleapisrolies ae%w%w g%ﬁ‘%ffélséa’f* frximplede aceanplished By menber

and the 5UWQBEen@é‘Bfaaf%ﬁmf)ﬁin%tde\/l%e 10the BRp 8Bl cirsiddVick AvddlicH @ phf&r | ng
menber in the second pagsition of the |ancet holder falls fronlthe support

surface whihgionstryciigaof thalenang devicst @ dhae athenhandp mpdgaism is sencelyable

t ensi oned i@ﬁle%l@tHé]@nd‘e@is'a'cﬂ@elm\é@l@mﬁeﬁunﬁ Inhisl aaGaiprogdrdeena®ryiag rel ative
to the hou5| such tg at_the tip of the Iancet enen%e%efron1the openi ng of

t he housi ng*? eaH’TEY‘i‘?ée fog gxazap! EF}éﬁ SRERE PlemEpLpIFssing aring 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



in which the spring elenent is connected to the |ancet holder in such a
manner that the spring elenent is in a tensioned state when the bearing
menber rests on the support surface. 3. Lancing device as clained in claim
1, in which the linear novenent of the rel ease button occurs along a

| ongi tudi nal axis of the housing. 4. t8ncing device as clained in claim1,

I n which the trigger unit conprises a rotary drive elenent which is pressed
agai nst the bearing nmenber by the |inear novenent of the rel ease button
such that the bearing nenber falls fromthe support surface. -17 5.

Lanci ng_deilefibeAtak haliiBAdie haiih fresied il cvnhmedlfﬁzhﬁp i enent

conprises at | east one elastic ramwnich is deforned novenment of the
rel ease buadtiog onghe beatisiggerbers cen e bF sglersetl Sq‘ihélll%tllfrﬁﬂxs npilesghioch t he

rotary d“c?’fm%‘%ﬂ‘%‘f@bé&ﬁﬁg%erﬁl?@ﬁTh@ BEn&lLANEd BﬁHPla d%%t:?&ﬁilsbe' nto the

i nterior housi n ancin evice as cl al rregﬁ% llaim 1, in which
t he beari n@cmpﬁd@ccmshrmt@éb@trnwnme@pn |th@symm3t@rmmnmandu¢mn spisthg menber
agai nst anb)pg,q%aglgg of the support surface after the |ancet emerges
through the opening of the housing. 8. Lancing device as claimed in claim

1, in which the rotary novenent is carried out by the |ancet hol der.
Another important aspect in constructing a lancing aid is to prevent unintentional

triggering of a lancing process particularly when a sterile protector is removed.
Various mechanisms are possible for this which ensure the lancet remains in the
housing. This protects the user from injury by accidental triggering of the lancing
device. Moreover such locking mechanisms ensure the sterility of the lancet before
the lancing process. Preferred embodiments of a locking mechanism can comprise
locking members as a component of the triggering unit which prevent a rotation of
the bearing member and the support surface relative to one another as long as the
release button is not actuated. Such locking members can, however, also be
components of the housing of the lancing device or be located on a detachable 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



9. Lancing device as clained in claiml, in which the | ancet hol der
conprises two bearing nenbers. 10. Lancing device as clainmed in claiml, in
whi ch the support surface has a depression in which the bearing nmenber of
the I ancet holder is nmounted. 11. Lancing device as clainmed in claiml, in
which the trigger unit has a |ocking mi¥ber which prevents a relative
rotation of the bearing nenber and the support surface provided the rel ease
button is not actuated. 12. Lancing device as clainmed in claim11l, in which
t he | ocki ng menber engages in a recess of the lancet holder. 13. Lancing

devi ce as. GhahIREvILFLRLN df incdbholdndfll Gl iFoUN TR0 ferlRiE K NG
nmenber whi ch prevents’ an unintentional relative rotation of the bearing
mermber andof #deasippart of thaitfiggee unit is a@vared inkne ratgtietesf the lasetdiokdared i n
claiml, ipg, e%G;é%&‘%sﬁx%&%'ragﬁi&et‘é!o%% aﬁé’%ﬁuﬂ%ﬁéﬁﬁt’ tBoffef Fills Frollf @ect or for
t he | ancet I ch nmprises_a | ocking nmenber which prevents a relative
rotati on ofunpoet svefare syl mekdserfalling mdvemsnp po e resslirof shefaPingyialethenhe steril e

protect or ;5 pRl,rdat FehEdnLd: BBl deP Emk AR Broughfan ARGINT RVLGE s@thathai med in

cl aim 14, _ ,
lancing process can be carried out.

Preferred embodiments of the method are derived as already described.

The invention is illustrated in the following on the basis of examples in the figures.
Figure 1: side-view of a blood withdrawal system

Figure 2: top-view of the lancet holder within the housing

Figure 3: triggering a lancing process

Figure 4: mechanism for adjusting the puncture depth

Figure 5: locking mechani;m 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.



in which the sterile protector conprises a barb which prevents the | ancet
hol der fromnoving parallel to the lancing direction of the | ancet. 16.
Lancing device as clained in claim1, in which the housing has a stop which
stops the falling novenent of the |ancet holder. 17. Lancing device as
claimed in claim16, in which the faltlhg novement of the |ancet holder is
stopped by an interaction of the stop and at | east one bearing nenber. 18.
Lancing device as clained in claim1, in which the opening of the housing
is located in a cap which is novably nounted on the housing. 19. Method for
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Process.  Jancet holder is also provided with bearing members (5) which rest within the
housing on support surfaces (not shown) provided for this purpose. The spring (4) as
well as the spring (8) interact with the lancet holder in such a manner that when the
bearing members (5) rest on the support surfaces within the housing (9), the spring
(4) (drive spring) is tensioned whereas the spring (8) (return spring) is relaxed.
During the lancing process the drive spring (4) relaxes while accelerating the lancet
holder. This executes a falling movement and strikes the return spring (8) which is
thereby tensioned. The lancet holder falls within the housing down to a stop. The
lancet holder is pulled back again by the return spring (8) which is then fully
tensioned. At this time the drive spring (4) is relaxed. After the puncture and before
the 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



-19 20. Method as clainmed in claim 19, in which a retensioning of the

| ancet is prevented. 21. Method as clained in claim19, in which the |inear
novenent of the trigger unit is perpendicular to the plane of the rotary
novenent. 22. Method as clainmed in claim 19, in which a |l ancing device as
clainmed in one of the clains 1-18 is udéd. 23. Lancing device as clained in
claim1l1, which is suitable for a nmethod as clained in one of the clains
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lancet holder connected to the bearing members can now move in the lancing
direction. A puncture process is carried out by movement of the lancet holder in the

lancing direction.

Figure 3 illustrates the triggering of a lancing process based on a lancing device

which, as already shown, has an elastic hook as the rotary drive element.

Figure 3a shows the housing (9) of the lancing device in which the housing interior can
be viewed through a break in the housing wall shown schematically. The housing (9) is
closed by a release button (2) and a cap (10). A hook (3) is connected as a rotary drive
element to the release button (2). The lancet holder (6) which is driven by a spring (4)
is located in the interior of the housing. The lancet holder (6) has a bearing member in
the form of a kinked rod (5) by means of which the lancet holder (6) is mounted on a
support surface (20) of the housing (9). The support surface (20) of the housing has a
depression which facilitates the positioning of the bearing member on the support
surface. When the bearing members (5) rest on the support surface (20), the spring (4)
is compressed. At this time the rotary drive element (3) is positioned next to the
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.
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shown in figure 4 illustrates a state in which the lancet protrudes from the lower end
of the housing (9). After the lancing process has been initiated by the release button
(2), the lancet holder (6) falls along the lancing direction. A falling movement takes
place until the lancet holder (6) impacts a stop (30) of the housing (9) so that the
falling movement is stopped. In the example shown the bearing member (5) which is
used to support the lancet holder on the support surfaces (20) is also used as a
counter flange with respect to the stop (30). Hence no additionally constructional
measures are necessary to define the falling movement of the lancet holder. In the
lancing device shown the stop (30) is a component of the housing (9) cannot be
changed. Under these conditions the path along which the lancet holder falls is
independent of the selected puncture depth. This ensures a constant moment of force
in each puncture process. In order to change the puncture depth, the cap (10) which
is movably mounted on the housing (9) is moved along the lancing direction or in
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.
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For example a mechanism for adjusting the puncture depth is described in the Patent
US 4,895,147. In this case the puncture depth of the blood withdrawal system is
adjusted by moving a stop of the lancet housing along the lancing direction of the
lancing device or in the opposite direction. In this case the lancet holder is connected
to a control member which falls against the stop when the lancing process is triggered
so that the falling movement of the lancet holder is stopped. The length of the path
along which the lancet holder falls is determined in such a mechanism depending on
the position of the movable stop. Consequently this results in different moments of

acting force depending on the puncture depth.

The document US 6,056,765 discloses another mechanism for changing the puncture
depth of a blood withdrawal system. In this case the lancet is movably mounted in the
lancet holder. The puncture depth is changed by inserting the needle by different

distances into the lancet holder whereas the stop for the lancet holder is permanently

positioned in the housing.

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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longer engages in the notch (42) of the lancet holder. At the same time the holding
arms (3) are pressed against the bearing members (5) and rotate the lancet holder
which at this time is no longer blocked by the locking member (40). The rotation
occurs until the bearing member (5) falls down from the support surface of the
housing and triggers a lancing process. In this case the support surface (20) can, as
already shown, have a depression in which the bearing member is positioned.
However, it is also conceivable that such a depression in the support surface is
omitted since the locking member ensures a secure mounting of the bearing
members on the support surface. If such a depression in the support surface is
omitted, this for example has the advantage that larger tolerances can be allowed in
the manufacture of the blood withdrawal system since it is no longer necessary to
exactly adapt the lancet holder to the housing. The manufacturing costs of such a

blood withdrawal system are thus reduced.

The locking mechanism shown illustrates an advantageous embodiment in addition
to the locking systems that have already been described. However, in principle any
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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CLAIMS

1. Lancing device comprising

- a housing having an opening in which a lancet holder containing a lancet is
movably mounted,

- wherein the lancet holder is connected to a spring member and the lancet
holder comprises at least one bearing member and

- at least one support surface is arranged in the housing in such a manner that
the bearing member rests on the support surface in a first position of the
lancet holder, and

- a trigger unit which transfers the lancet holder into a second position
wherein a release button of the trigger unit carries out a linear movement
and the linear movement is converted into a rotation of the bearing member
and the support surface relative to one another such that the bearing
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.

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.
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in which the rotary drive element comprises at least one elastic ram which is

deformed by the movement of the release button.

6. Lancing device as claimed in claim 4,
in which the rotary drive element has at least one slanted ramp that extends

into the interior of the housing.

7. Lancing device as claimed in claim 1,
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 rotary movement is carried out by the lancet holder.

9. Lancing device as claimed in claim 1,

in which the lancet holder comprises two bearing members.

10.  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.

11. 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.

12. Lancing device as claimed in claim 11,

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

13.  Lancing device as claimed in claim 1 or 11,
in which the housing has a locking member which prevents an unintentional

relative rotation of the bearing member and the support surface.
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14.

15.

16.

17.

18.

19.

Lancing device as claimed in claim 1,

in which the lancing device has a detachable sterile protector for the lancet
which comprises a locking member which prevents a relative rotation of the
bearing member and the support surface provided the sterile protector is not
detached from the lancet.

Lancing device as claimed in claim 14,
in which the sterile protector comprises a barb which prevents the lancet

holder from moving parallel to the lancing direction of the lancet.

Lancing device as claimed in claim 1,
in which the housing has a stop which stops the falling movement of the

lancet holder.

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

interaction of the stop and at least one bearing member.

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.

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.
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20.

21.

22,

23,

-19-

Method as claimed in claim 19,

in which a retensioning of the lancet is prevented.

Method as claimed in claim 19,

in which the linear movement of the trigger unit is perpendicular to the plane

of the rotary movement.

Method as claimed in claim 19,

in which a lancing device as claimed in one of the claims 1-18 is used.

Lancing device as claimed in claim 1,

which is suitable for a method as claimed in one of the claims 19-21.



