-1- 21667 Lancing aid conprising a |lancet systemthat is protected agai nst
re-use The invention concerns a |lancet systemthat can be used in a | ancing
aid for wthdrawi ng bl ood for diagnostic purposes. In a variety of diseases
it is necessary to exam ne human bl ood for an analyte contained therein. In
many cases this only requires the w-tlhndrawal of a small anount of blood in
the formof a blood dgrop by producing a small puncture wound. A
particularly inportant exanple of such a case is diabetes in which the

gl ucose content of blood has to be exam ned at regular intervals. Blood may
al so for exanple be examined with regard to coagul ati on paraneters,
triglycerides, HbAlc or lactate. Blood |ancet devices which consist of a

| ancing aid and a tailor-made repl aceabl e | ancet are usually used to produce
the requikesd puncture wounds. The housing of the lancet instrument contains
a lancet holder in which one interchangeable |ancet can be inserted. During

the |anci ﬂ%cir%oﬁﬁ%ﬁl?ﬁaﬁéeﬁ%%?%{sh%? Bl prote ARG Ghife(TRURE 11 @ | ancing

di rection ance I'ch®I's al'so’integrated into the
lancing aid until the needle tip energes froman exit opening provided at
t he frontThﬂdnemumh@nkanmmdguatdmanddptamumesahhl5haﬁhgpﬁhbture wound in the

art of t ressed again After rds t he
Ioancet hopﬁ}el?ra%?é @?hé Irflor f?%lolsnc Rk Osesfsltn Vel e{}'aog%lsleﬁsef Hés %‘ffﬁscfgﬁ & direction
to | anci ngxanﬁnahhmaeamodtfm hamadlte o waihed ohdreiat ]maﬂ;ewsesahlscsﬂy called

| ancing aids.th t C as I and iab e user and

enab: ega Iff)ez%”fre% @‘%5 ?SS‘IB‘Q glr‘?(‘:lé é OOCL%‘ tﬁFEﬂf %a@ﬁ?‘iggo hner are now

utinely uﬁﬁdmglarsngnlqﬁmcme awvahd. Apﬁmmaﬂyianp@ﬁﬂmmhbhé df Sudhosgisé al s, the
Iancets are sposa (g.glenents |ntenﬂﬁ %ﬁ n | e us After a lancet has
been used® tes i which {Re glurasecapispbat Ripe asttH e|eé%fem abigRkt i on or

ej ect ed fhﬁéPvﬁlQQSlQ@dlhﬁ?aBB%rCExﬁﬁ@[é’f%%xﬁﬁﬂe%fM&?regéﬂa td¢ehndaticase the exposed
needles in a ref use container may lead to injury duri ngévvaste di sposal

resul t i ngPRAmgtery drigluearidas i lsfor dagiase. Bleedslaneet goviegsavhiceepnssheld . Such
cont ami natah@fﬂg@ﬁyar{(ﬁ?‘faﬂgpma'd@fr@ﬂ&deﬁ’[ﬂ@ led a}@ﬁ%aﬁﬁh dqe?%c{dc@%@r e planning

to i npose a ban on bl ood tion fystemsm he needle tip is
freely actsiisedpungpreyvoynd. Thahewrng ofdhe lapced instyimestt contains a lancet

holder in which one interchangeable lancet can be inserted. During the lancing
operation the lancet holder is rapidly moved in a lancing direction by a lancet drive of
the lancet which is also integrated into the lancing aid until the needle tip emerges
from an exit opening provided at the front end of the lancing aid and produces a
small puncture wound in the part of the body that is pressed against the front end.
Afterwards the lancet holder containing the lancet is moved back in the opposite

) direction to lancing.

Small, easy-to-handle blood collection devices, so-called lancing aids that can be
easily and reliably operated by the user and enable a part of the body to be lanced in
an almost painless manner are now routinely used. In order to avoid infections
especially in hospitals, the lancets are disposable elements intended for single use.
After a lancet has been used once, the lancet is removed after the lancing operation or
ejected from the device and discarded as refuse. In such a case the exposed needles in
a refuse container may lead to injury during waste disposal resulting in a
contamination of other persons by the used lancet. Such contamination may lead to
infections and thus some countries are planning to impose a ban on blood collection

systems in which the needle tip is freely accessible after use. In addition to a risk of



-2- injury during waste disposal there is also a risk that a used |ancet may
be accidentally re-used. This is particularly relevant for hospitals in
which a lancing aid is used for several patients since such inadvertence of
the nursing staff could lead to a patient being contam nated with the bl ood
of a previous patient. In addition to2t-he use of blood |ancet devices by
nmedi cal staff, lancing aids are also wused by laynen in the so-called
hone-nmonitoring field. This is particularly the case for nonitoring the
treatnment of diabetics. Thus it has been found in the treatnent of

di abeti CSinE)Jl?Hu?iﬁngk%d h@s ROk AY thhths8d BRGLSRaPICR RRentallpS O si ght
can be substantially reduced when the gl ucose concentration in the bl ood of

t he di abeteresefsThiglistpartisubasty relesepidor hasprald iniphich aflancng gidesusgdfory and t he
insulin ip i LS : ' ' TRaASUr enent s.
Lanci ng oy SEpIplsSRER6L ad BeEl nPRul i, AFLRIAleal BPEBHR

exan nat i baingcentarsechtddowith theebloodhof oprenigus patentler to carry out such
frequent neasurenments. The resulting requirenents for a blood | ancet device

are a si My & AR RO UNGLILAPRRLL AP ANGES 8,81 dnt Sldl B gicel ecti on of
used | ancets in addition to & st nple ﬁanﬁllng en’triggering e | anci ng
oper at i onusedrbg lgyniel iatthe ed-yalledihohessopitodbgifidd. Thnsgtarti@pdrictheease shoul d on

t he one hand be, as imle a ssi bl eqand,, on the othe an ensure the
oot © safR ot e Bt BB oD ARB R iR Arha? Redi S T8 Fre iREpe SR, et
persons. Alabétisgimtiseriduselahoige associated withgliatietlsdch 4s los ofeighecanddd e t hat a

| ancet, once inserted, Jis, used several tinmes for, lancing. by. the same user,
even in t HEStRHaLY terlted R Rg ghiCHsE ropcetraln & thetilepq StbefisbrRtisd be
prevent eddeBERinkd &rels&itlyad ifefe tinded dlil SARY e itialih #je&ion ikedctigr nore ot her
persons in particular should be reliably pr h&p fromthe discarded

| otec [
| ancet s f adjuiisdapithe bagisof tesqasasremensdancing gids paidy sngpleghe diahetiq | p of t he

needl e i stdsglduf sS&H 4 DBdeghiMhafioh bR ROV R hoRemBhitoRh@f ddemien the |ancet
is inserted which allows a safe insertion of the lancet. Wen the |ancet is

i nsert ed, carAEOYtspcleGoayent smeasyrpmentst Bheaepiiies requiremants for pblopd tamectneed| e

Lip | her B e D e B L 4 e o P darmged.
The | anceusdddanqetsrimwdditiondomn siveple haredlmg vied triggesingdhelaoeingepenatibn| anci ng
operationggy Ipélﬁi&%aﬁlléﬂ Plncture. Lancet replacement should on the one hand be as

simple as possible and, on the other hand, ensure the utmost safety with regard to

unintentional injury of the user or other persons. Although in the home-monitoring

field it is conceivable that a lancet, once inserted, is used several times for lancing by

the same user, even in this case an accidental re-use of an ejected lancet should be

prevented once the user has decided to discard the lancet. Furthermore other persons

in particular should be reliably protected from the discarded lancets for example

during waste disposal.

In the prior art the tip of the needle is usually surrounded by a tip cover made of
plastic when the lancet is inserted which allows a safe insertion of the lancet. When
the lancet is inserted, the tip cover is removed to expose the sharp tip of the needle
for the lancing operation (US 5,628,765). However, due to the exposed needle tip
there is a risk of accidental injury and the tip may become damaged. The lancet is
removed from the lancing aid after one or several lancing operations. This can either
be carried out manually in which case there is a high risk of injury by the needle tip or

by an automatic ejection mechanism.



be carried out manually in which case there is a high risk of injury by the
needle tip or by an automatic ejection nechanism -3- A blood | ancet device
is disclosed in the patent EP 0 565 970 in which the lancet is ejected from
the | ancet hol der by neans of an ejeg{ing rod. The user can operate the
ejecting rod by pressing a correspondihg button. Furthernmore an ejecting
mechani smis described in the patent docunent US 4,442, 836 where the needle
is automatically released when the lancing aid is retensioned so that the
used |l ancet is discarded after each |ancing operation. Such ejecting

mechani sasbloed|lante davicelsatiscksbd inthg pattagER e 565 920 whiehahe langt iseer i ng.

Mor eover nul ti.pl e .use of | ready inserted | ancet systemis npt possible
whi oh 1 s S TR Ion FEhCHeChf Genhpt A el s Wb PEEISIHy OpseteHae
homs-m)nie;e@ﬁlil%:g)df}quirelgsing/}gmﬂ@pomjlg)bu@rﬁadvant age of the described prior
art is that the needle tip is wunprotected after the | ancet has been ejected

resulting, in a risk of .injury as described above. In order to facilitate
t he saf e%tuétﬁﬁ\f%?re@f’ eﬁcﬂgéﬂleF%‘ﬁEg’ﬁl Is %Sgg%fgd%ﬂfed@ﬁrﬁﬁloé?@ﬁ’é Sare also
descri bed, 440,886 &hefe the ndédle WALEIIMARSIY Rldafd vIRSHhE ldnicihgiasd Rr ot ected af ter

ejecting the lancef. This is regarded as_an inportant feature especially
for el defgtgnyeradsoshat theysed langst 15;51#%3%‘184aft‘?faﬁ?}ﬁ}énﬁmwg;?@&at@ﬂgmmand shaki ng

hands as (A fisseth st 12885 RleRUIBSE i - liReis achieved in
the pri orej%grul?gsbﬁ [ ntsegr atai ngatrhet Iegtnc% éiﬁﬁeé;;fagggmg?pétuﬁgw}egﬁi ng aid such

t hat t he Menseear nagléiplerise Rbearsalregdy: tnsentedylaners systesn i zot posyiblamdidhlis di sposabl e

it. S i J i - d US
41990, 155 LR RB e FoT GGG sbeslly AU TB Rl Embi dnRe Al A by ¢ he
user, t hdrothssimaordipadveniggacittie dossribedipriorastiisahatithe seedldvap ist he | ancet
d . . gy i f dl i
5" br ot it b freiRe B i SR B SORIAC B e, o Fhe ess”

possi bl e above.a carel ess user to reinsert a needle that has al ready been
ej ected once and carry out a new |lancing operation. Consequently the user

is instrycted tocr i ze -t hat the ne e h | nea been used. Only the
document ‘E5rrea GREEe MR i adRERBe ek PR RGRREN: <

also described in the prior art which ensure the needle tip is protected after ejecting

the lancet. This is regarded as an important feature especially for elderly users or

those that are handicapped by poor sight and shaking hands as a result of disease.

A protection of the needle tip is achieved in the prior art by integrating the lancet in a
cap of the lancing aid such that the lancet and the housing cap together form a
replaceable disposable unit. Such designs are described in the documents EP 0595148
) and US 4,990,154, US 5,454,828 and DE 10053974. When the lancet is ejected by the
user, the housing cap is placed over the needle tip so that the lancet surrounded by
the cap can be subsequently discarded. Even if the needle tip is protected after
ejection by the described mechanism, it is nevertheless possible for a careless user to
reinsert a needle that has already been ejected once and carry out a new lancing
operation. Consequently the user is instructed to recognize that the needle has

already been used.

Only the document EP 0 630 609 discloses a mechanism which directly prevents

reinsertion and thus re-use of a lancet that has been ejected once.

The described lancet device comprises a needle with a needle body which breaks

when the needle is ejected from the lancing aid to prevent a reinsertion of the needle.



reinsertion and thus re-use of a lancet that has been ejected once. The
descri bed | ancet device conprises a needle with a needl e body which breaks
when the needle is ejected fromthe lancing aid to prevent a reinsertion of
the needle. -4- This prevents the user fromre-using a contam nated needl e.
However, a disadvantage of the priord4art is that the needle tip is
unprotected after the needl e has been ejected. The object of the invention
is to provide an easy-to-use lancing aid preferably for the home-nonitoring
field which prevents re-use of an already ejected | ancet systemand also

ensures aryy g&e&tttemstpmm%% gwcoht@nlneeeln%etlt m&tt&t ddigdvanggs system

has been It shoul d advant ageousl % ossi bl e to easi re use a
need| e ofOfé 4 priereart is¢hasttherneddia tilhinsinpeetactedaléeritheinendbechas bieen ejbjt i's
achieved by a lancing aid and a | ancet system according to the independent

clai ms. PREf ) Jc'?gf &@%E@Hﬁﬁoj{ﬁvﬂ?ﬁh }éfsgtF rtemat]@ﬁﬁg&ge@'&m%%ﬁhm The

i nvention con erns a stem an ancl n ont al ni ng the | ancet
system Tivend- armnmgnglﬁdldnalyclapmgsns mey upeoof annmkready gierted laact eystayshém The

housi ng %1% ensg%?agpot @1' ii?cgm )I?b); he n@gcﬂg g Etelpthl%?ancg{rgé/st%e f 4s0m he

housi ng carry Sperat i on.
Accor di ngbeen efebted.i Imvhmtld adlvatnhgeotmbplse m}smtédbtetmhyabmye hasedle 6fad ldheety el enent

whi ch can Hntﬁkqét # go respondi ng holding el enment of the | ancet
syst em as’ S50 45 % 8“15“97? Y&t em has been inserted in the lancing aid.

The interaction between the holding el ements enables the | ancet systemto
be posi t i Theasbjécn istdahiehalisy mhnaitngaidi'ﬁfd dleflces bjlseem A\Iftoﬁdﬁﬁ to fiesi tioni ng of the

| ancet systemis inportant especi with re .rechani sm f or
t he |anclpﬂgve&rler“§ﬁ elergaRmbogp e e e BRge Pfé'g‘GP%C ¥HK- be

correctly coupled to the drive nechanismsuch that the needl e can performa

l'anci ng Onen@t/trmnaionbtrﬁtlametctystamctnalartmng/mtt Renthinihitrlinet This enabl es
a rapid and re&g %.ely p ss cture in the intended part qf the body.
In addi t | FfeRo I PhENGEE A} d‘ oF B aHBH R lanceisystemnthe haysingaid or t he

l'ancing aj4d aﬁ@wmg%e%thtee@@dle aﬁearm@e@ugefﬂdﬁ heddukiRgWhli Glirive suitable for
pr oduci ng an opening in the skin. The needle is connected to a needl e body

and at | eRethaghen tor GREHOR P8t p BNCING9PERUOAAGEEINS tHBEYNEAHOR IRE needl e can be
removed ft?dtétqg\aedttfanqnfh@smw&meethe'ﬁt {hicdtcaR Btk ot ORith BeoREGGidg P 1S at

| east parti al
holding element of the lancet system as soon as the lancet system has been inserted in

the lancing aid. The interaction between the holding elements enables the lancet
system to be positioned in the housing at a defined site. An exact positioning of the
lancet system is important especially with regard to the drive mechanism for the
lancing aid since it is the only way in which the needle can be correctly coupled to the
) drive mechanism such that the needle can perform a lancing operation at high speed
‘ and almost without vibration. This enables a rapid and relatively painless puncture in
the intended part of the body. In addition to the described holding element, the
lancet system for the lancing aid comprises at least one needle with a tip which is
suitable for producing an opening in the skin. The needle is connected to a needle
body and at least one protective portion of the needle body and the needle can be
removed relative to one another. In a first position the needle tip is at least partially
surrounded by the protective portion of the needle body whereas in a second position
the protective portion of the needle body and the needle tip are disposed relative to
one another such that the needle tip is released from the protective portion of the

needle body. If the protective portion of the needle body is in its first position, it thus



surrounded by the protective portion of the needl e body whereas in a second
position the protective portion of the needle body and the needle tip are
di sposed relative to one another such that the needle tip is released from
the protective portion of the needle body. If the protective portion of the
needl e body is inits first position;5-t thus -5- guards against injury by
the lancet tip which is particularly inportant after the |lancet system has
been ejected fromthe | ancing aid. The needl e body al so contains a bl ocki ng
nechanisn1mhich is activated by an interaction with the lancing aid. The

bl ocki ng hlﬁgﬂ iARAPEFh AR P Wﬁcl’ﬂ@?%(rticﬁlarl?% oftafiBIIRE Lt af ter the
| ancet s as been’ ej ect ed fr mthe ancing’ald, the holding el enent on
the | anm&Y@te@lf@Sba@ siecteofgerthe lansinge@id-wi t h t he hol di ng el enent of the

| ancing aid when it is reinserted. This prevents re-use of a |lancet system

that nas TRARRIEIBAY Eo 0ASin: bbiddih; ARGH Vch Nl Aek ppgy mochant o can

be autonmmati cal tuated as soon certaln operatin gf have been
carried autermmonh'eth thadanvingid. Thetidogking mediahism drabgesit lebedydoncei vabl e

In which {fg, Be?ﬁlta't’gﬁ&%hé DGcAs é&h’hﬂs b%ﬁ%ﬁ}e@dﬁfmjﬂheﬁ%g&%?@gﬂ} oper ating

ch
step. As a resu € speci a S|gn 0 nee ancet
syst em aclddidg elgntent bhehe lanmaglaldmanppdmgiemtaaprmﬂed’tel}mhdlhg eletehtofneedl e tip

such that atter e ancet . s r.rounded by
She or o SbE I EmeS bk it {eRBeiBE FriE R % E TEh st e R T s o o by
the tip ilsepepurdtonde. Irhies bbmoktion theeddbekingsiredladim ¢aJitheUﬁ1lﬂ@ﬁSt1dah¢
interaction of,the holding el enents n the o e ob %Be invention the

WMHM&%WW%W%@ amwgmﬁhe%ﬁﬁ oZi9e PHARERabI e

enbodi n’enHoWBv'rHr dtherkdhebydim@n{sfaee @niceivataé in Wikich tHisREf Adtgatad e BRzkinigoni ng a
| ancet or a aglne in a Iancln% ai d. For exanple the holding elenents can
be snappe’ﬂle?}ﬁ‘néﬁn E1 SERPEALE ORIARHYEP-hol di ng el ements for this may for

exanpl e be designed as |ocking 1lugs, grooves or hooks to nane only a few

possi bl e gbRGLIFBAHS spidlidesish ¥f the nkbite b6KS HREN LSS fehbﬁ‘&ofd?n%ﬂﬁth@” or art
containing individual |ancets, it is also conceivable that the |ancet

syst em i sin¥pHEARroNdeyt Braesiopdeam thanegdlsiip sueh that aftentiectigndionythei d due to

its couplraﬂ&tg,ﬁt&mecﬁﬁ fé%uHBhﬁd&l‘byttB@ngtQth@ aﬂmneofgﬂgnéédne Nt itself can
be used as el enent for ‘an pro%h ate y eS|gne ncet system
e

such an extent that injury by the tip is prevented blocking mechanism also
influences the interaction of the holding elements. Within the scope of the invention
the term interaction of the holding elements encompasses any conceivable
embodiment that is known in the prior art for inserting and positioning a lancet or a
magazine in a lancing aid. For example the holding elements can be snapped in or
clamped. Suitable holding elements for this may for example be designed as locking
lugs, grooves or hooks to name only a few possible embodiments. Similarly to the
systems described in the prior art containing individual lancets, it is also conceivable
that the lancet system is already adequately positioned and held in the lancing aid due
to its coupling to the drive unit so that for example the drive unit itself can be used as

a holding element for an appropriately designed lancet system.

If several holding elements are provided to position the lancet system, the blocking
mechanism advantageously prevents an interaction between the holding elements of
the lancet system and the lancing aid so that the lancet system cannot be held and
positioned in the lancing aid. This is particularly advantageous when the lancet
system and lancing aid each have several holding elements that act independently of

one another.



| f several holding elenents are provided to position the | ancet system the
bl ocki ng nechani sm advant ageously prevents an interaction between the
hol di ng el enents of the |ancet systemand the lancing aid so that the

| ancet system cannot be held and positioned in the lancing aid. This is
particul arly advant ageous when the |afieet system and |ancing aid each have
several holding elenents that act independently of one another. -6- In a
preferred enbodi nent the interaction of the holding elenents is blocked in
such a manner that the |ancet systemis prevented frombeing reinserted in

t he | anci i /& N : | hyenti s“reipnsertion”
enconpaseld Ftfred MbBllp bRy R 3h Jr o HANBR LI bR I AT CC e
posi t i onedmanney higatplosiancaysystem ispgrevensecirorg baing reinsetalad thelanciagrid. ng out t he

| anci ng athon and.i,s -held.there due to ..the interaction of the holding
el onents B PR el BB ioh I e EolbRro feencnEe el Bipdinals o1 g1 nel
posi ti on thalanbe syaomisnch thatithelarser systeor is pgsitibueedaatitlyd pasiticat mtthe of the | ancet
system and l.anci.ng aid ich.was esent when the lancing aid was first
caed. " withiipue HeRi HE CARE e el beter aan iR et el

i mredi at ehy imadctiomnaefithe dolditsd dlerhet@ntHok yhigpuilosedhdYaries e sleaiic @gais yst em f or
exanpl e due,to the.fgct that _.a.reinsertion of .the |ancet nagazine into the
| anci ng d°8d ptsrEiRE g osipigR dethedanapa 1d dhus reoripgthg original stategidhgiser s not
required Jhfcet 8B MtBlay it aid witith &8s PREME WheA thiSI@flcing GRS fidslsea and a new
| ancet system Advantageously the user is spared an unnecessary reinsertion

of a used | ancet syst eg] whi ch ng | onger functions which elderly and
i sual |y Wasppaphagthsdancngaidsthe ser iCapadynigeenshtimmediatelyapdver, it is al so

\%
possi bl & {hatbibhss Q6167 on FRELD BT AB YyshhO R Sbiplel ARGH G @RREALI on i1

which case it Ts possible to reinsert a needl e that has al ready been

ej ect ed. @ Tefnsertiogaidles lenent megazineinte thedencingaid i hlacksd eliemgedn cortiass usual |y
means th : : - he : gy ' In a
preferre é%@dépn%gtﬁ{et%gy%?@c eﬁﬁgg@n{epc‘%gﬁ‘?él?snlg @S%‘E@el%tl?e\gﬁéhma% efieved by a
change i rlandsesysteapandi newdangetsistembbdyantapepeslpiheweer is @pabei/ particularly
advant ag - . l.a.. i . . | east a part
of a hol ﬁ%@%ﬁgﬁ{‘%@8?“2“%?%%’&%0@5‘? vgm?ﬁg%{ lda&ggg# or ﬁa{;s{@?ﬁ%f t he needl e
body spatélddrlyyandepamby banditeppbdpetisony often find to be difficult.

However, it is also possible that the blocking mechanism only blocks the lancing
operation in which case it is possible to reinsert a needle that has already been ejected.
If a reinsertion of the lancet system is prevented, this usually means that the lancet

system cannot couple to the drive unit.

) In a preferred embodiment the blocking mechanism is essentially achieved by a
change in the shape of the needle body. This proves to be particularly advantageous
when the shape of the needle body itself forms at least a part of a holding element. It
is also possible that a deformation of the needle body spatially separates the holding
elements in the lancing aid such that the blocking mechanism has an indirect effect
on a holding element without directly acting on it. Hence the lancet system can no
longer be positioned and held at a defined position in the lancing aid. In a preferred
embodiment the deformation of the needle body transfers the protective portion of
the needle body to a first position such that there is no risk of injury when disposing a
used lancet. The protective portion of the needle body and the blocking mechanism

are then achieved as a single component of the lancet system.



elements in the lancing aid such that the bl ocki ng mechani sm has an indirect
effect on a holding elenent without directly acting on it. Hence the | ancet
system can no |onger be positioned and held at a defined position in the

|l ancing aid. In a preferred enbodinent the deformation of the needl e body
transfers the protective portion of -¥he needle body to a first position
such that there is no risk of injury when disposing a used |lancet. The
protective portion of the needle body and t he bl ocki ng nechanism are then
achi eved as a single conponent of the |ancet system -7- In principle the
hol di ng %g}m V. g nechani sm
may haveeIzIIstl g’(?:e ﬁﬁ%oﬂﬂh?%@fé{eng‘ géléltg%ﬁﬁ%lhaeﬁ 1e%}f§vayghgmﬁ§r1]c§’c‘%h{g?n t he case

of a di rem:cheflfsenmay)hawtervedlmﬂt di imgliretteafiflectt 3, thaho]deragstlemnmtsﬁmlthe ogeel enent i s
advant agegus 0 e 0 c a manner that
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change | e RGP et i lop R aB b e R Bt S bR B A 65 event & re- use
of the | aneetivéilsinewhichply laptet &)is&enliftsgmﬁitioﬁed witﬁnwltaﬁclag atddueneedl e body or

| ancing aid are then . th ol di ng system S nc? t he bl ocking
nechani sn‘n“é%f\‘f’é‘ﬁtf’é%éﬂ?lc&t %?Yﬁteﬁ} ﬁ?%nl?aa“lgéﬁb é%ﬁ&nﬁggp{qpsﬁleép thehe | ancet

syst em bufiecdReDdPebulRPRHRAL a FEUMSS tRE ladcSRUE. AfRbphas ndlgheady been
inserted, the | ancet system al so satisfies requi rerrents in the

home- nonlﬁt@}‘lfﬂﬁgofihélnée lohedrorianeingpid are thepithehelding elements eldthpeedi e is often
deS| red. yg@n}_anm ng aid according to the invention for collecting blood has
a'drive udit with a pl unger which noves a needle fromits resting position
into a lancin % gosml on. nunber of drive nmechanisns are known in the
prior artSipgghe Mk%m%@énisﬁl advantegesugly oaly mrewnds cupeded insartigavifces (e. g.

US 5, 314, 44 ncm%/ggﬂl%#?ﬁes t%ﬁ?r@é&)of a2 dlpﬂ{art h&&ﬁl?efad%é ye mechani sms

are frequently u r energy Froma previ bus y tensioned
spring. Dmsreedumetlsncat e'smreﬂecr sabisfesrs@uramenttd in thtbome openitdringfecld pr esent

i nvention }Q@ ?xtfhlﬁplt% %ofaa grydqugr@\ﬁg&q@}s o@tlfenrd qreal unger and needle for

exanpl e as resu ing coupl'irng as described in the docunent
DE

The lancing aid according to the invention for collecting blood has a drive unit with a
plunger which moves a needle from its resting position into a lancing position. A
number of drive mechanisms are known in the prior art that can be used in the field
of blood collection devices (e.g. US 5,314,442, WO 00/02482, US 3,030,959). In
particular drive mechanisms are frequently used which draw their energy from a
previously tensioned spring. Drive units are preferably used within the scope of the

) present invention which enable a guided movement of the plunger and needle for
example as a result of a form-fitting coupling as described in the document DE
10053974. Guided movements of the needle for example by means of guide blocks
have also been previously described in EP 0 565 970. Such drive mechanisms are
preferred because the puncture is less painful. However, the system according to the
invention is not limited to a particular drive mechanism, but on the contrary, can be

combined with a variety of drive units.

An important aspect of the invention is a lancet system that can be detached from the
drive unit containing at least one needle where the lancet system is provided as a
disposable unit. In this connection the term needle encompasses a blade-shaped

substantially flat lancing unit and all other conceivable embodiments thereof. In



10053974. Cui ded novenents of the needle for exanple by neans of guide

bl ocks have al so been previously described in EP 0 565 970. Such drive

mechani snms are preferred because the puncture is | ess painful. However, the

system according to the invention is not limted to a particular drive

nmechani sm but on the contrary, can b&- conbined with a variety of drive

units. An inportant aspect of the invention is a | ancet systemthat can be

detached fromthe drive unit containing at |east one needl e where the

| ancet systemis provided as a disposable unit. In this connection the term
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adi nent the needl e
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body suchaddBading fifthe defeibed @ﬂ@Mdl&lﬁMQQQf}ﬁréfeﬂe(ﬂTBﬁﬁédﬁh@erﬁ@lﬁE@deﬂle%d§ plurality

| ancets and each ase ncet sents rt. of the needle
body Conéség'ﬂé‘ﬂﬁq ch aé&@#@ﬁ@%/@gia heeet e Eﬁdgft o Btthon of the
needl e boﬂé’ed'legbcfd’}rr@ﬁ‘éselﬂsatﬁﬁ ARGAHNENink A PRIrAky of DA RAN @acﬁﬂﬁsé he base body
can then be gurd in a nmovabl e manner "within the nmagazi ne. The needles

within a hedmeidhebagetderresnisch parbolthe ﬁgedrl@ edyeConseauentyon ad§¢ﬁ§“ﬁﬁgazr ne are
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invention as a magazine are preferably present in separate chambers in order to

prevent contamination of unused needles by used needles when reloading.

In order to carry out a lancing operation, portions of the needle body are
advantageously designed like the system already described in DE 10053974 such that
the individual needles of the system can be actively coupled to the drive unit of the
lancing aid. Embodiments that can also be used to drive needles within a magazine of
a lancing aid are described for example in the documents DE 10053974, US 4,990,154
and US 5,074,872. The chambers arranged next to one another in which the lancets
are individually located are positioned successively relative to the drive unit in order
to carry out a lancing operation in such a manner that in each case a single needle can
be coupled to the plunger of the drive unit. Also in this case magazines in the form of
a drum containing chambers in which the needles are located parallel to the

longitudinal axis of the drum have also proven to be particularly advantageous.

The lancet system also advantageously comprises a needle body which at least
partially surrounds the needle tip by the protective portion of the body when the

needle is in its resting position. In order to carry out the lancing operation, the



t he individual needles of the system can be actively coupled to the drive
unit of the Ilancing aid. Enbodi nents that can al so be used to drive needl es
within a magazine of a lancing aid are described for exanple in the
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conceivable which ensure a simultaneous or successive blocking mechanism and

/

protection of the needle tip.

The blocking mechanism can have a variety of designs but it is advantageous that the
shape of the needle body is changed in such a manner that it is no longer possible to
) reinsert a lancet system once it has been ejected. For example the blocking
mechanism can move at least one part of the needle body that interacts with the
lancing aid in such a manner that a change in its position blocks a reinsertion of the
lancet system. This is for example the case when the blocking mechanism closes a
recess in the needle body which forms a holding element or a recess is generated in
the needle body that is essential for an interaction of the lancet system with a lancing
aid. Furthermore it is also possible that the blocking mechanism comprises a
predetermined breaking point which results in a breaking of the needle body when
the lancet system is ejected. It is also conceivable that the needle body is enlarged,

made smaller or bent which are only a few methods for deforming the needle body.



protection of the needle tip. The bl ocki ng nechani smcan have a variety of
designs but it is advantageous that the shape of the needle body is changed
in such a manner that it is no |onger possible to reinsert a |ancet system
once it has been ejected. For exanple the blocking nmechani smcan nove at

| east one part of the needle body thap.interacts with the lancing aid in
such a manner that a change in its position blocks a reinsertion of the
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for the
may already be used as an integral part of the manufacturing process for the lancet

system which is usually by means of an injection moulding process.

Furthermore in the prior art an elastomer is described in the application WO
01/66010 for sterile protection which encloses the needle tip and thus protects it
against contamination. This sterile protection can either be pierced during the

) lancing operation or be removed by the operator before use.

In another advantageous embodiment the protective portion of the needle body can
comprise a sterile protection and/or the protective portion can be essentially formed
thereby. In this case the elastomer of the sterile protection serves for example as the
protective portion of the needle body by the fact that the needle tip can be moved in a
guided manner relative to the elastomer. Another part of the needle body that can be
actuated independently of the sterile protection is able to change the needle body and
represents the blocking mechanism. This requires that the sterile protection can
reversibly expose the needle tip and surround it again which is for example the case
with an elastomer protection (WO 01/66010) in which the elastomer is firstly pierced

during the lancing operation and subsequently the needle tip is retracted into the



system which is usually by nmeans of an injection noul ding process.
Furthernore in the prior art an elastoner is described in the application WO
01/ 66010 for sterile protection which encloses the needle tip and thus
protects it against contam nation. This sterile protection can either be

pi erced during the |[|ancing operationllor be renoved by the operator before
use. I n another advantageous enbodi nent the protective portion of the needle
body can conprise a sterile protection and/or the protective portion can be
essentially formed thereby. In this case the elastoner of the sterile
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| anci ng operation. In principle many enbodinents of a sterile protection

are concerivalie gned- ﬁmfa@cgt@sthﬂventi ve systemis not limted to any
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invention_is illustrated in the follow . ng on the basis of the figures and
exanpl es [BEKAut [BBFSh §ysterd inpiichiths blogking merhanisisactivated dudnpthes”  Figure
1: Two-part |ancefgysige@tfdngure 2: Lancet systemin which the bl ocking
mechani smis activated during the |ancing operation. Figure 3: Lancet
systemw th a bl ocking nmechanismthat is activated when the systemis
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Figure 4: Lancet system with a blocking mechanism which prevents a lancing aid

from coupling to the lancet system.

Figure 5: Lancet system with a blocking mechanism which is activated when it is

inserted in the lancing aid.
Figure 6: Lancing aid with a lancet magazine.
Figure 7. Lancet system with a blocking mechanism which widens the needle body.

Figure 1 shows a lancet system (1) which is essentially in two parts. Figures 1b and 1d
each show a cross-section through the lancet system shown in figure 1a and 1c before
and after use respectively. The system has a needle (3), the front tip of which is
wrapped in a sterile manner with an elastomeric protection (4). Such elastomers
which ensure the sterility of the needle tip are known for example from the document
WO 01/66010 to which reference is herewith made. The metallic needle (3) is
attached to a plastic body (2b) and is permanently connected thereto. The plastic
body has a rear portion (6) which couples the lancet system to a drive plunger such

that the needle can be moved along the axis (8) in the direction of lancing. The rear



Figure 5: Lancet systemw th a bl ocking nechani smwhich is activated when it
is inserted in the lancing aid. Figure 6: Lancing aid with a | ancet
magazi ne. Figure 7. Lancet systemw th a bl ocki ng nmechani sm whi ch wi dens the
needl e body. Figure 1 shows a |ancet_system (1) which is essentially in two
parts. Figures Ib and | d each show ¥ tross-section t hrough the | ancet
system shown in figure la and I c before and after use respectively. The
system has a needle (3), the front tip of which is wapped in a sterile
manner with an elastonmeric protection (4). Such elastomers which ensure the
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the needl g,096¥n (AR)proletQvd 15t ibARf IRGREAE Body@a) also has two recesses (13

and 14) which allow it to be locked into the second part of the needle body (2b). In

order to enable the second part of the needle body to engage in the protective

portion, the rear portion (6) of the second part of the needle body also has locking

lugs (12) which engage in the recesses (14) in a first resting position of the lancet

system before use and hold the second part of the needle body due to the spread arms
) (6). The middle portion of the protective portion and of the second part of the needle
) body have trough-shaped taper (5 and 5') of the body such that the tapered parts (5

and 5') exactly fit together in the first resting state before the lancet system is used

and the lancet system in this position has the design shown in figure la.

In order to carry out the lancing operation, a plunger (not shown) of the lancing aid
engages through the opening (7) into the lancet system where the plunger connects in
a form-fitting manner with the arms (6) of the second part of the needle body. As a
result the arms (6) are pressed together so that the lugs (12) of the arms (6) no longer
engage in the recesses (14) and the needle can be moved forwards along the lancing
direction (8). In this process the elastomeric protection (4) is firstly pressed against

the lower wall (10) of the needle body (2a). If the lancing operation is continued the
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the need! 6. Fin WOREIEIIY ERLIASKA HLLAE (B SREDINEROTbLAM, (22) due

to the fo 've Pear arms (6)
are in thef theaeedhe bodcaym supblatmmmmfhattlfemeﬁd[bedjomdi,efc(ra&)i intlie | ugs (12)

can engage in.the recess needl e body (2a) t he needl e body
(2b) is pifchedtedarRye ??féséa’r\'@est)%‘i/g‘ﬂ‘g?ﬁ‘féomr én‘s‘%\é\weﬁlég? ¢ W posi ti on
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body (2b) protrudes fromthe opening (5) of the protective portion of the

needl e botaperedpprt @) sl ngedta hndy iscpmpleatelpfoseed laecasdiong to Sigueflér med in this

insertion of an already used lancet system is blocked according to figure 1c.

The example shown in figure 1 has a blocking mechanism and enables the protective
portion of the needle body to be transferred to a first position during the lancing
operation. When the lancet system is ejected after the needles have been used, the
shape of the system has already been changed in such a manner that it is no longer
possible to reinsert the lancet system in an appropriately designed lancing aid.
Furthermore the needle tip is completely surrounded by the protective portion and

hence there is no risk of injury for other persons e.g. during waste disposal.

Figure 2 shows a lancet system in the form of an essentially round lancet magazine. In
comparison with figure 1 the protective portion of the needle body (2a) is only
designed as a magazine so that a plurality of needles (3) can be movably guided

therein.

Figure 2a shows an outer view of a magazine. The magazine housing which forms the
protective portion of the needle body is designed similarly to figure 1 and has recesses

(13 and 14) into each of which the locking lugs (12) of the respective second part of



area. The tapered parts (5 and 5) no longer fit together. In a lancing aid
designed in a correspondi ng manner which only allows insertion of a |ancet
system when the tapered part (5) of the needle body is conpletely forned
according to figure | a, insertion of an already used | ancet systemis

bl ocked according to figure Ic. The elampl e shown in figure 1 has a bl ocking
mechani sm and enabl es the protective portion of the needle body to be
transferred to a first position during the |ancing operation. \Wen the

| ancet systemis ejected after the needl es have been used, the shape of the

system hage ﬂEJdT@IS’d’dyb(QSE @R The landethy @e AN € mdghahe hotis [A) ARathonger
possible to reinsert the |ancet systemin an appropri atel y deS| gned | anci ng
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of -14- tdie Keadihiy igdly dade)i beale @a@ag@rtahﬁeham&odwszwm has a magazi ne
axis (21) that is arranged concentrically in the protective portion of the

needl e bo a S us ear i for the | ancet system | anci ng
Do The Pkwech shiut aeroeanechien doeuehhe 19test Masrae: Sond pogmat Thet one
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in the | ancing aid. the | ancet system shown | l?pcb,%ure 1, the |l ancet

syst em i nthet @'Gle&ulPP %’Hﬁﬁasasstoéﬁéﬁdéﬁc%lélrﬁ%t qfthe ppadig ebbrotective portion

of the ne@&ks%g tﬁ@ﬁhcé’i@?&é}n%&wﬁmﬁ eb%ﬁme%rappé‘r@méhm&e dnhe openi ngs
are also essentiall ly cl osed the second part of the needle body

(2b). Fi geitter m@t@ﬁmoréw@rfrfélsﬁ resdleibody and @ﬁyglhﬂ segend am&zbmgm needlshown i n
consi ot o 31T gy o 7% 28 BTGB! Rk e e hARTM R LERE 00 ot oo
second palancebbystdne hm@@d{ﬂeed)bb@y) ysebior lancing. It is of course also possible that only

some of the needles have already been used in the lancet system. In this case the second

part (2b) of the needle body would only protrude through some of the openings (5) of

the protective portion of the needle body (2a) whereas the other openings would be

tightly closed by the needle body as shown in figure 2a. Depending on how the lancet

system interacts with the lancing aid, embodiments are conceivable where reinsertion

of the lancet system into a lancing aid is already blocked as soon as some of the needles

have been used or is only blocked after all needles have been completely used in the

lancet system. Advantageously it is also conceivable that the reinsertion of a partially

used lancet system into the lancing aid is only possible when the system has been

positioned relative to the drive plunger in such a manner that only unused lancets can

be used by the system.

Figure 3 shows a rectangular needle body which also comprises a plurality of needles
in the form of a magazine. The protective portion of the needle body (2a) also has
openings (9) in its lower end (10) from which the needles can emerge to perform a
lancing operation. While in their resting position i.e. when no lancing operation is
carried out, the needle tips of the needles (not shown) are within the protective

portion of the needle body (2a) in which the needles can be movably guided. The



Consequently the |l ancet systemshown in figure 2 has several parts which
include an outer protective portion of the needl e body and several second
parts (2b) of the needle body. Figures 2c and 2d show the | ancet system
after use in which all needles of the |ancet system have al ready been used
for lancing. It is of course also pos&ible that only sonme of the needles
have al ready been used in the |ancet system In this case the second part
(2b) of the needl e body would only protrude through some of the openings (5)
of the protective portion of the needl e body (2a) whereas the other
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t he needl es can bg novabl y gui ded. 'The -15- needl e body (2a) contains
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whi ch ancet sy m & to thd enlarge
Figures 3c and 3d illustrate in more detail the operation of the blocking mechanism
(31) which is used in the lancet system described above. In order to lock the blocking
mechanism (31) in the upper portion (35), the blocking mechanism has locking arms
(36) which engage in the recesses (32). In the position shown in figures 3b and c the

) locking arms (36) are spring-mounted against the lower edge of the recess (32) to

secure the blocking mechanism (31) against displacement. The stop (37) also serves
as an additional counter-flange of the blocking mechanism (31) against the
projection (38) in the upper portion of the needle body component (35). When the
magazine is inserted as shown in figure 3e for first use in a lancing aid housing (70),
the rear portion (35) of the magazine housing is positioned in an appropriately
tapered position (82) of the housing (70). In contrast the front portion (80) of the
housing (70) is widened so that the widened diameter of the lancet system due to the
ring that acts as the blocking mechanism can be placed accordingly in the lancing aid
housing. In this position the lancet system is held in the lancing aid in such a manner
that a drive unit (not shown) of the lancing aid can engage in the magazine housing

in order to couple onto a needle of the lancet system. The lancing aid housing also



| ocks the bl ocki ng mechani sm (31) when the bl ocki ng mechanism (31) is guided
al ong the upper part of the needle body (35). Figure 3b shows the | ancet
systemafter use. As illustrated in figure 3b, the blocking nmechanism (31)
that surrounds the needle body (2a) in the formof a ring is now positioned
at the upper end of the needl e body-dé-that the bl ocking nmechanism (31) in
this position w dens the needl e body section (35). Once the bl ocking
mechani sm (31) has been locked into its position, it is no |onger
subsequently possible to reinsert the |lancet systemdue to the enl arged
needle b ' it | 11, Lal | .t he operation of

t he bIocggﬁamgggﬁ%§§5%ﬁvggg3%%ﬁébﬁgﬁég@%gébg%gyﬁgcgg%%%k3g§§#3§1described
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magazi ne QQ ang is,qylled out. of area.i%é) of .the |l ancing agd As a result
the bl ockd ﬁge ancing aid due to the widened circumfer of the

needle body. Hence it is no longer possible to position the lancet system in its original

ence of the upper section™(35

position in the lancing aid. The lancet system can no longer be held in the lancing aid.

The coupling of individual needles to the drive unit of the lancing aid in order to

carry out a lancing operation is blocked. Moreover after the lancet system has been

ejected, the user can easily visually recognize that the lancet system is a used system
/ due to the displaced ring. For this purpose it is also conceivable that the blocking

mechanism (31) is highlighted in colour.

As an alternative to the described change in the needle body (2a), it is for example
also conceivable that the blocking mechanism (31) can be moved over the recesses
(33) of the lancet system. In this case a reinsertion of the lancet system in a lancing
aid would be prevented because the lancet system could no longer lock into the
lancing aid. Other embodiments using a movably mounted blocking mechanism are
conceivable which for example result in a reduction in the size of the upper section
(35) of the needle body. In this case an unused lancet system e.g. in the state shown in
figure 3b, is firstly placed in a lancing aid. A used lancet system would then be

characterized in that the blocking mechanism (31) would have been pushed over the



mechani sm (31) is pushed along the needl e body to the upper portion (35) of
the needle body. In this process the blocking nechanism (31) |ocks with the
needl e body and the projection (38) and the stop (37) block further
nmovenent of the bl ocking nechanism along the needle body. If the bl ocking
mechani sm (31) rests against the prof7ection (38), a further pulling
novenment on the magazi ne housi ng overcones the resistance of the stop (84)
and the magazi ne can be renoved fromthe | ancing aid. The magazine i s now
out side the housing in a used state as shown in figure 3b where the
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the blocking mechanism is activated due to a change in the shape of the body. In this

case a part of the needle body acts as a blocking mechanism and also as a protective

portion of the needle body which surrounds the needle tip area when the lancet

system is ejected. The protective portion of the needle body and the blocking

mechanism then comprise one structural element of the needle body.

Figure 4 shows a rectangular lancet system in which several needles are positioned in
chambers (42) of the protective portion of the needle body (2a). The upper section of
the protective portion of the needle body has a blocking mechanism (41) in the form
of a button which is located above the protective portion of the needle body and can
be moved along direction (45) towards the protective portion of the needle body. The
upper part of the button has a guide groove (49) which engages in a matching lip of
the lancing aid (not shown) so that the lancet system can be securely positioned in
the lancing aid. Once positioned in this manner, a drive plunger of the lancing aid
(not shown) can couple with the rear area (48) of the needle (3) to carry out a lancing
operation. For this purpose the needle is moved along direction (43) relative to the

protective portion of the needle body and the needle tip emerges from the protective



system A correspondingly designed |ancing aid would then for exanple have
hol ding elenents that could no |l onger interact wiwth a | ancet systemthat

has been changed in this nmanner and reinsertion into the |ancet system
woul d no | onger be possible. The 1ocking elenents of the bl ocking nmechani sm
and of the needl e body (2a) would theb-have to be adapted accordingly.
Furthernore it is also conceivable that a novable bl ocking nechani sm (31)
ensures that a reinsertion of the |ancet systemis blocked and also
protects the needle tips. In this case the needle tips would not, as shown
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groove (49) as part of a holding element.

Figure 5 shows a round-shaped lancet system which also contains several needles
within the needle body. Similarly to figure 2, the lancet system has a multipart needle
body. A channel (52) is arranged along the axis of rotation of the lancet system and a
plug (53) is located in this channel at the upper end of the lancet system. The plug
(53) is held in its first position by expanding holding arms (56) and this position
represents the unused state of the lancet system. The holding arms (56) engage in a
taper of the plug (53) which is formed by planes (55) of the plug which slant towards
one another. When the lancet system is inserted into a lancing aid (70) the plug (53)
is pressed within the channel (52) towards the needle tips by means of a centering
plunger (57) of the lancing aid. The holding arms (56) are spread when the plunger is
pressed in due to the slanting planes (55) of the plug (53). When the holding arms
(56) of the lancet system are spread the plunger (57) can engage between them.
Hence the plunger (57) can be almost completely inserted into the lancet system and

is used as a bearing for and to position the magazine. An appropriately designed drive



- 18 portion (2a) of the needle body. As in the systens that have already
been described, the needles are returned to the nagazine after the |ancing
operation and the needle tip is retracted within the needle body (2a). The
magazine is noved to the next position by noving the drive plunger of the
|l ancing unit along direction (44) untl?- the plunger can couple with a
needl e positioned in the adjacent chanber (42) in order to carry out a new
| anci ng operation. If the |ancet systemhas to be replaced in the |ancing
aid, the drive plunger nust firstly be noved outside the rear area (46) of

the needl gnboefe ﬁat%ﬁ}ng i &’Ear{ t*Px'u% bPHhPI‘Pt%& rél%e%ﬂ?@lhﬂ&té of tHe ;g’t%nli Ehcthhe next

position and at e ‘sane he button (41) ressed a ranp on
t he housi thgt r§fcallh@coqpémbﬁomdameﬁand‘hkanbwgmnramm)cam e prgvied ot tAéts:rwhet hin the

| ancet sygl h (50) of the
button pr o1t;d§2md’?e Sha? émflgﬁg l%lg%%gén&gff#&??%qﬁg% 3t % th?%!.?s&fe tH{'hl S position
a recess pladgerdp7xinpubled twrirqm 1he iarhfgmg@éthehaagaeme hoa51agw(}1418)hmlug he needl e
(3) whi ch eve i rom coppl.i al n t he | ancet
Systom as RGNS ISR Sb Ot B imido e i HRALIRERR M AR L% operati on
cannot beCcﬁtfequﬁdlycamseMdrhetayktanmetlessgt&tlem}ﬁufwn‘mgﬁgluee Zcinovhich thdplegver t he

| ancet s em canno . reinserted.into t | anci n igd due to the change
in the shigeSdre H&ertlﬁ@@aﬁ ¢ BBRSS SFﬁlogr%éhigﬁsimgﬁé%gsﬁhﬁ ap ZHEWPt By st em
cannot bepa@std ingreehevisad Iah@etg'y'dtéirﬂ mﬁftﬁé)léﬁclﬁ Qid, & ah er>7 atrfieds dhdg

el ement. Figure 5 shows a round-shaped | ancel system aI so contai ns

several nBRRAr POTticH ¢56) ﬁf'fh‘iéloﬁiééﬁlﬁlén%‘ﬁwh HS'f}VﬁrI‘HHSPVa@ éﬁaﬁ RjGYf‘élt the t he | ancet
system hag AUt drh PR ﬁétrzﬂﬁ%ﬁh&‘) thP P&¥et s@st&ﬁa’l‘ﬂ@ibséﬁs&)of't?e ,i%g@med al ong the

axi s of |on o cet systeniand s located in this
channel apreyﬁés thepdungen §5 Dfof threlaheing aid fggnsﬂermdlmﬁdnqdm@lng(asa; and held inits

first posifis@me BYce ?%@QFM&%?’*‘%H{ ﬁ&%ﬁ%l gpd this position represents

t he unused state o ancet ystem Ing arns (56) engage in a
taper of the plug (53) which is fornmed by planes (55) of the plug which
sl ant t owhigdee 6 Srowsanothiee ebuvhiement héa laan@eyst@rmhaem arsarigad vithémlai nt o a

| anci ng ai El&lé dDEE%TEeDéau%c¥?rshx %Qia%%eeg gltqi%%ar?a@ﬁgoﬁf{ 2 t ovar ds

the needl 6 erlng C|ng ai d.
The hol di m¢1beﬁ@ré56he wsensﬁ'roe\arhnvﬁgaretﬁhieo b&m@éﬂstdxﬁer (ayehidd in due to the

slanting El!lr?ngendS (t}?eS gee%fe tip 1% ¥ sltgx%e §n5:r)’1)ner a}/r\lhcfa nm;ohgart nlee%ilenlg]ocﬁyrvr\;ﬁch has a
taper (5, 5) in its middle. The second part of the needle body (2b) whose movement
is guided in the interior of the protective portion of the needle body (2a) also has
arms (6) in its rear section which can couple in a form-fitting manner with a plunger
(78) of the lancing aid (72). As shown in figure 6b and c, the plunger (78) engages
with a head (71) in the second part (2b) of the needle body and moves the needle
along the axis (8) in the direction of lancing. In this process the arms (6) of the needle
body (2b) are pressed together and the projections (11) engage behind the notches in
the head (71). The mode of operation of the lancet system is similar to that already
described in figure 1 and is thus only shown again here with regard to its interaction
with the lancing aid. The lancing aid (72) has a locking lever (74) that is mounted in
the lancing aid and is rotatably pivoted on an axis (75). The locking lever (74) has a
circular shape in a first area (77) such that the locking lever can engage in a form-

fitting manner in the taper (5) of the lancet system.

Figure 6a shows the state of the lancing aid with the lancet system before use in the

inserted state. If it is intended to use the lancing aid for a lancing operation, the



(56) of the lancet systemare spread the plunger (57) can engage between
them Hence the plunger (57) can be al nost conpletely inserted into the

| ancet systemand is used as a bearing for and to position the nagazine. An
appropriately designed drive -19- unit of the lancing aid can thus be
oriented relative to the | ancets of -2Ae system such that it can be coupl ed
to a lancet and a | ancing operation can be carried out. After the nmagazine
has been used it is renoved fromthe lancing aid. For this purpose the

pl unger (57) is pulled out fromthe interior of the magazi ne housing while

the pl UQIO&ﬁ@l&Oe?gﬂdQ& %te&'ﬁ? ai)g I an(@get %Ltotx?zﬁlcgﬁ}g gérpglanglélt he area of the

needl e tips uently a‘use emi’s desi 8as shown in
fi gure Sopemntivhictiggéred pt saparatd py tlee user, Ismr}ghat the ﬂcoj/verrsectthm (Gppefitheect i on of

t he hol di,ng. ar,ns If an att t i e to jnsert the used | ancet
yst om | HRSTEET SRAI” SPGFEes Mah RaRbey S{ehe SRtioRed b CaBlRE bort : on
(56) of tehgnh@bﬁtma&rtﬁa tﬁ@lafﬁhl ?al&eﬂﬁi ﬁasw&egf@ﬁgn sIALL IRV IRMBIMg Jfhe  pl unger
frompenetrating into | ancet system The absence of the plug (53)

prevent s thﬂénf}p&w@é«hlelsal)\owth@ Pr@kmrle\ren@o wt@reﬁrmdstbfz é’élélpf‘l@?tw@ hol di ng ar ns
and thu h S Flgure 6
Shows andiHor eRaE e B pR-ABNR artl DR Seodhd TR dRELAIAIYy

| anci ng dbi. caRingeveal@wg thopdotmtrvstpbytmh@)ﬁ/vhantesd&mlmdys@s)tm awatuon sf 5| m I ar to

that of hILA. thar AL Sk hO SYRE STLERAMR, Sy OB Gyal oo has an

el ast oner surro n a steri manner and a
t wo- part heﬁgdheddmdﬂyy thieilodkihplever (74)ahethls(lﬁpc&s Jhe meedlesipns ddven The second

e or ot dE08 T St Ghvtnd e SR cerinb ity (oedy sl SoteRaend Qs &) i 1

rear sectexpeting(73)af tieedapdigg bid. a form fitting manner mnth a plunger (78)
of the lancing aid (72). As shown in figure 6b and c, the plunger (78)

engages i t head t he . second part (.2b) af the .nee body and
et e anas aheitom e EdRESONT tBRG FesfiFe bosiinn QRrPERBIc,. I (i s
process tHWe@érU’&le(séc)ont par6f tRE Belde: bdAdycks i tid Rc@k esned thoget her and the
projections (11) engag ?tbehlgq t he ng}ches in_ the _head (71). The node of

oper at i orPrOR PR B he\needlgbpdy. dispirpady deseribedan ngéaldghw Efé‘é]ésrlinbed in
figure 1 aaqungesmtmy@u@mm slown rﬁ%wo fnethWalteQ omk%per ?slhée fhat eract i on

with the lancing aid. The IanC|ng aid ( 3 has a |l ocking |lever (74) that is
mount ed isgcond part of the needle body (2b) now protrudes from the opening of the needle
body (2a). After the lancet system has been removed from the lancing aid, the locking
lever (74) rotates back into its initial position as shown in figure 6a. As indicated in
figure 6d, a reinsertion of the lancet system into the lancing aid is blocked by the
locking lever (74). The locking lever (74) can no longer engage in the taper (5) of the
) used lancet system since the taper (5) is partially closed by the second part of the
needle body (2b). Hence the lancet system can no longer be positioned and thus held
in its original position. The plunger (78) can no longer engage in the lancet system.
The head (71) and the projections (11) are prevented from forming a form-fitting

connection.

Figures 6e - h show embodiments similar to figures 6a — d in which the lancet system
consists of a plurality of needles so that they can be stored in a magazine as shown in
figure 2. The operating principles are, as already described, identical and can be simply
transferred from the system with one needle to the system shown in figures 6e — h. At
this point the intention is only to illustrate an embodiment that allows a magazine to

be reinserted whose needles have only been partially used. For this the user must rotate



the lancing aid and is rotatably pivoted on an axis (75). The | ocking |ever
(74) has a circular shape in a first area (77) such that the |ocking | ever
can engage in a form fitting manner in the taper (5) of the | ancet system
Figure 6a shows the state of the lancing aid with the | ancet system before
use in the inserted state. If it isZlntended to use the lancing aid for a

| anci ng operation, the -20- locking |lever (74) is rotated by about 90 either
automatically when a lancing operation is triggered or separately by the
user, such that the lower section (77) of the I|ocking |lever no |Ionger

engages e {16, AiAP ﬁz[atxl(/? to thelandls %ealfl Gﬁg@ﬂgﬁ c}h& RR1dr3a&le 971% ‘%Xﬁ%n%g hens‘” ed

by the fact tHat t anci ng epressi‘on ousi ng
of the liandapeg (2 \dhmhnscrmtéplldakmby heeédhe:lkcbdygﬂb)a\l“éms pasltmmagdthe bmoet t he axi s
of rotati ( n.the | anci perapion is carr t he second
part Cof - tgemaditiee DOBS 1P g RS hoORRIcRL S f IS e hass PRAR"0  he
needl e baﬁyt qri2pg laanet thats}msmnoyetdméen uded 1mﬁpib¢ed3fodyhe(xﬂdx) laemg@psrahbnm t he
openlng o] ut,. bei n b e.l ocking | ever
oy "D AP PR B R m Sl e iR OHIRBGH A BR St oner “and

t he exnt thpedlliong noMorefthihend wtatin (ﬁfyhéﬁﬁte’ﬂ@ﬁktérﬂbﬁlae(b? @A beaddéd apeni ng (73)
of the lancing, aid., After thﬁreaﬁ opera,tlg8 e needle returns to its

resting pragwﬁdow Ades APTRITRE apcing dids kamdrdnglase 2830t he needl e body
| ocks into the recess (13) of the protective portion of the needl e body. As

al ready d@ggrei70B8wh ndth&érBbddimleRt Sf I 18Sdek Ey%tekrﬂthaﬁls(iﬂ@ﬁ@i%rﬂnrbfta%uﬂ!lt er shape
of the needle body in the area of the taper since the second part of

t he need| ®aggdy hopsng b rpﬁeékrbsvééée%ertsw@r%weﬁﬁ pigniber te He figagssithat pody
(2a). Af t}?arvetaH@adl‘}r%@&?Hes%ME&?%@@ér%@te‘&ﬁé@éﬁ(ﬂnéeﬁ%&%sd & Sglea a@i d, the

| ocking | ever rot ates Iintoits itnitial position a shovvnln
figure 6ad reAéYii%@il al thys a mayedetaded d%CTFIélqlilslépmlﬁ?fﬂ béret Similpnieche system

into the 4%y?t@ﬁ'x' Dered ih ?igmeoacﬂﬁ@%l&)ﬁ %ﬁecthglgigllﬁ' ?g h%}( ﬁ% {4 alsde 1 ocking

| ever (7 can no |l ongef engage used | ancet system
si nce t heacheped wiiés) theslaqrat&ymm IylmsleﬂedahhtdnﬂletltratlwdriﬁbrphxsmumosbItiee needl e

pody, (20) RIGAIES SR BNSLEMGR 30 LCRST BRI RREE Y 1ue e o
| ancet sythtesurrouhide theagtpef set}ioa (3h)tdfi eheniesille bot prighéd pysidsedpit evient ed from
form ng apgs?t{on tLe ocﬂl%g mechanism (31) essentially covers the elastic arms (90) that are

located in the upper portion of the needle body (35). As a result the elastic arms (90)

are pressed into the recess (95) of the needle body (2a). The blocking mechanism

(31) also has a circular protrusion at its lower end that enlarges the circumference of

the needle body (2a) at this position. If the lancet system is inserted into a lancing aid,

the circumference of the lancing aid is selected such that the ring (96) cannot be

inserted into the lancet system. The ring is pressed downwards relative to the needle

body into the area of the lancet tips when the lancet system is inserted into the

lancing aid by means of a lower edge (97) acting as a counter-flange for the lancing

aid housing. As a result the spring-mounted locking arms (90) are released from the

ring. The resting arms are now in a spread state in the lancing aid and are pressed

against the inner housing wall (98) of the lancing aid. When a used lancet system is

removed from the lancing aid, the locking arms (90) slide along the sloping housing

wall (98) in a tapered area of the lancing aid housing and are firstly pressed into the

recess (95) of the needle body due to the slanting wall (98). Hence the lancet system

can be readily removed from the tapered area of the lancing aid. The used lancet

system is subsequently present in a changed form as shown in figure 7c. When the



connection. Figures 6e - h show enbodinents simlar to figures 6a - d in

whi ch the | ancet system consists of a plurality of needles so that they can
be stored in a magazine as shown in figure 2. The operating principles are,
as already described, identical and can be sinply transferred fromthe

systemwi th one needle to the system2hown in figures 6e - h. At this point
the intention is only to illustrate an enbodi nent that allows a nmagazine to
be reinserted whose needl es have only been partially used. For this the user
nmust rotate -21- the nmagazine relative to the Iancing aid housing until the

| ocki ng | A ked by a
needl e bogs\{g?és(br)el Sﬁ'ﬁiéwm? ?#1 o) a?d fPhefl g‘?ﬁég Zfr@s (W a‘}Q no e?agllaggl Ve to the
| anci ng ahajammmfemnseqﬁnhamlegdlc bd)@t (in)alsteolatged mllthev&rezp(im@ms peeentieg  t hat
only a |l ancet t at not .bee |s enpl oyeg, for t he .pext | ancing
oper at onh gt e B sy BBl WP EpTe PP RN S bk Engintid on of
rotation and a mechanism that allows no nor e than one rotation of the

| ancet system by 360 can be added as required in order to prevent already
used | ancing aids from being used again. Figure 7 shows anot her enbodi nent

of a lancet systemthat is in the formof a round magazi ne housing. The
needl e body design has several parts simlar to the figures that have

al ready been described. The sterile protection and needl es are al so arranged
as already described and thus a nore detailed description is omtted here.
Simlar to the systemdescribed in figure 5 the bl ocking nmechani sm shown in
figure 7 is also actuated when the |lancet systemis inserted into the
Igncing aid. For this purpose the needle body (2a) has a bl ocki ng mechani sm
(31) that is in the formof an outer ring that surrounds the upper section
(35) of the needl e body. Wen positioned at this position the bl ocking
mechani sm (31) essentially covers the elastic arns (90) that are |ocated in
t he upper portion of the needle body (35). As a result the elastic arns (90)
are pressed into the recess (95) of the needle body (2a). The bl ocking
mechani sm (31) also has a circular protrusion at its |lower end that enlarges
the circunference of the needle body (2a) at this position. If the | ancet
systemis inserted into a lancing aid, the circunference of the lancing aid
is selected such that the ring (96) cannot be inserted into the |ancet
system The ring is pressed dowwards relative to the needl e



body into the area of the lancet tips when the | ancet systemis inserted
into the lancing aid by neans of a | ower edge (97) acting as a
counter-flange for the lancing aid houwsing. As a result the spring-nounted
| ocking arnms (90) are released fromthe ring. The resting arns are nowin a
spread state in the lancing aid and are pressed against the inner housing
wall (98) of the lancing aid. Wien a used | ancet systemis renoved fromthe
| ancing aid, the I ocking arnms (90) slide along the sloping housing wall

(98) in awppekedaipieepisef the lancing aid housing and are firstly pressed
into the recess (95) of the needle body due to the slanting wall (98).
Hence the | ancet system can be readily renoved fromthe tapered area of the
| anci ng ai d. The used.| abartingsysidenfors prdehecingntdy ppesdng iin ahehasijad
formas shown in figure 7c. When the 22 systemis reinserted into a

| anci ng ai dcbhgptisikgng arns (90) are now spread and thus the circunference
of the needle body (2a) is enlarged in the area (35) thus preventing an

insertion of the |ancetaskstieing niro which r antlanaet eti eeanf behat! degsthg
aid. 23 Wiat is clainmed is: 1. Lancing aid for producing an opening in the

skin conpr b’ﬂrﬂﬁl thdwHednghefeinhi ch a | ancet system can be at | east
partially inserted wherein - the housing also has a hol ding el enent that

cooperates w th a car ¢RgPRBAsHY HILEi RdsCheRBMinY eldifehdNapit SBdhRIARLCH
that the |lancet systemis positioned in the housing at a defined position,

and - the hoysj ng é‘&%ﬁﬁﬁaiﬁg @thgeﬁem@l 'f%@laﬁegdaggstan Shich! tHe@st

one needl e can energe ffomt ancet systemduring a I'ng operation and

el S TPARLRR o GEtnR pogibiac |Ehoing fheachied bosiusde

and

- the housing comprises an opening from which a needle tip
of at least one needle can emerge from the lancet system during a
lancing operation and

- a drive mechanism for propelling the at least one needle
such that the needle is transferred from a resting position into a
lancing position and

- the needle is connected to a needle body in such a manner
that a protective portion of the needle body and the needle can be
moved relative to one another and

- the protective portion of the needle body at least partially
surrounds the needle tip in a first position and

- the protective portion of the needle body and the needle tip
are arranged relative to one another in a second position in such a
manner that the needle tip is released from the protective portion of
the needle body and

- the needle body also comprises a blocking mechanism that

is actuated by a cooperation with the lancing aid,



- the needle is connected to a needle body in such a manner that a
protective portion of the needl e body and the needle can be noved relative
to one another and - the protective por?ﬁon of the needl e body at |east
partially surrounds the needle tip in a first position and - the protective
portion of the needle body and the needle tip are arranged relative to one
another in a second position in qch a manner that the needle ti

t

i S
rel eased from the prdVBEFFUE ths hlgrkime mge 3 $4d¢Safd & Pﬂga]ﬂ%eg‘?lé
body al so conprises a bl qckin chani s h i.s actuated by a cqoperation
with the | aREPHENERE 1 NoldiRg MIERRB b [ANGIBEIAN GRS PURETAGnE Titths
for preventing the holding ele t of the lancing aid fromcooperating.with
the hol di ngtBf Aekting e@?fgl%n&g?}lwgp@ﬁf Wystem when dt ri§em1§aeafg§a AAin { or

ej ection of the lancet systemfromthe lancing aid. 2. Lancing aid as

clai med in efterngiection Whithe lapeeh syatery fr@%%bﬁtlaﬂpntl&@lqianci ng aidis
prevented from cooperating with the holding elenment of the |ancet systemin
such a manner that the | ancet system cannot be reinserted into the |ancing
aid. 3. Lancing aid as clainmed in claim1 or 2, in which the bl ocking
mechani sm prevents aZobpacangsrndoast¢laimetddimgleimnintin which Hhe holding
systemwith the ancing aid in such a manner that the |ancet system can be
hel d and posid¢menddof nthe lmustingorid nist lprevanted gfroamn dcoaperating ewtitincte
system has been ejected. 4. Lancet systemfor insertion into a |ancing aid
conpri si ng holding ebain enteofi¢kellancet lsyatdmpirf suchr aduamgeratlisdd thepancey
and - a needle body with a holding elenent that cooperates with a holding
el ement of &hetdrancamgodibe neierserted inticthe $yathig asdi nserted

3. Lancing aid as claimed in claim 1 or 2, in which the
blocking mechanism prevents a cooperation of the holding elements of
the lancet system with the lancing aid in such a manner that the
lancet system can be held and positioned in no position in the lancing

aid, after the lancet system has been ejected.

4. Lancet system for insertion into a lancing aid comprising

- at least one needle with a tip for producing a skin opening
and

- a needle body with a holding element that cooperates with
a holding element of the lancing aid when the lancet system is“ inserted
into a lancing aid in such a manner that the lancet system is
positioned at a defined position in the lancing aid and

- the needle body is connected with the needle in such a
manner that at least one protective portion of the needle body and the
needle can be moved relative to one another,

wherein



into a lancing aid in such a manner that the |lancet systemis positioned at

a defined position in the lancing aid and - the needl e body is connected

with the needle in such a manner that @t |east one protective portion of

t he needl e body and the needle can be noved relative to one anot her,

wherein 25 - the protective portion of the needle body at |east partially

surrounds the needle tip in a first positi?n and - in a second position, the
die ady

protective portion of e Rroatartve Rerfiomelthe nee gt deaphpastyly
separated from onecglot her sych, that .the needle tip is released by the
protective pBrERONNds theaiecdde tip 1psiirsthposition e body al so has a
bl ocki ng mechani smthat can be actuated g% a cooperation with_| ancing_aid,
wher ei n the bl ocki ng mH2 Harfiesensk ppsitian, sheepretective ppstien: phghenaeddledi ng
el ement from cooperating with a holding elenment of a |lancing aid when it
rei nserted deednamd the geedlediipoare ppatinlicsaparasednirom anaganosher syck d.
5. Lancet systemas clained in claim4, in which the protective_ portion of
the needl e Bddt the neesdedinecishoelcasgdt atthecprotaotives poirtiom of yther ngedla es.
body and
- the needle body also has a blocking mechanism that can
be actuated by a cooperation with lancing aid,
wherein the blocking mechanism serves as a means for
preventing the holding element from cooperating with a holding
element of a lancing aid when it reinserted again after ejection of the

lancet system from the lancing aid.

S. Lancet system as claimed in claim 4, in which the
protective portion of the needle body is a magazine housing that

contains a plurality of needles.





