5 7.0 Instrunent and system for producing a sanple of a body liquid
and for analysis thereof 15The invention relates to the collection of
sanples of body liquid for allow ng analysis thereof, i.e.

determ nation of an analyte concentration therein. In particular it
relates to instrunents and systens for producing a small sanple of
body liquid by piercing the skin of a subject (human or animal) using
a di sposable lancing el enent having a skin piercing tip 20 suitable
for generating a small wound from which the sanple is drawn.
Dependi ng on the skin site used and on the |lancing depth the body
liquid is blood or interstitial liquid or a m xture thereof. Analysis
based on skin-piercing is inportant in several fields of nedical 25
di agnostics and treatnent. O particular inportance is the field of

di abet es managenent. It has been determ ned that severe long term
damages caused by di abetes nellitus can be avoided if the patient
controls her ors his bl ood sugar |evel several tines a day in order to
adapt the required insulin injections closely to the actual need for
mai nt ai ni ng a 30constant bl ood sugar level. This requires so called
"honme-nmoni toring"” by the patient hinself or by other people not
havi ng a nedi cal training. O her inportant fields of nedical

di agnostics and treatnent with simlar requirenents, including
hone-nonitorin refer for exanple to the regular 35control of bl ood
chol esterol ant' to the control of blood coagulation 2 paraneters.
The invention is in lpsrumentang systemtfamiredusing agatpieiohp Pedy iggid and

home- noni tori ng applications. Sim |fafaraREkitiess®nt s al so exist, e.g.,
in so called "near-patient-testing”". 5Lancing of the skinis
generally perfornmed by a | ancing system conprising, as nutually
adapt ed conponents of the system a reusable hand-held instrunment and
I anci ng el eneni{s. THeeinv@tieneabies &gUhs ediettun blasanpies Opbodt luich pr
movement) 1S drivemol aané@{’%lrlﬂ% ofilileY BeiBh i El? dr LA3hdlRe 2oRRHpARA Of

t he instrunent an a te 1'vVi ng anC|ng nt connect ed
thereto. Lancets dﬁﬂeﬁemﬁﬁF@WEHéﬁﬁﬁﬁﬁPV$E%Hﬂ3%??ﬁfﬂﬁ8mfﬂ§Fﬁ?FQQQand
general ly are di sposailbdaenpiet @rbedy liquid by piercing the skin of a subject (human or

animal) using a disposable lancing element having a skin piercing tip

20  suitable for generating a small wound from which the sample is drawn.
Depending on the skin site used and on the lancing depth the body liquid
is hlood or interstitial liquid or a mixture thereof.

Analysis based on skin-piercing is important in several fields of medical

25 diagnostics and treatment. Of particular importance is the field of
diabetes management. |t has been determined that severe long term
damages caused by diabetes mellitus can be avoided if the patient
controls her or his blood sugar level several times a day in order to adapt
the required insulin injections closely to the actual need for maintaining a

30  constant bloed sugar level. This requires so called "home-monitoring” by
the patient himself or by other pecple not having a medical training.

Other important fields of medical diagnostics and treatment with similar
requirements, including home-menitoring, refer for example to the regular
35 control of blood cholesterol and to the control of blood coagulation



After triggering the puncturing novenent the lancet is driven in a
puncture direction until it reaches a point of maxi num di spl acenent
and 15 thereafter it is further driven in a reverse direction. Many
sui tabl e I ancet drive nechani snms have been described. In nbst cases
the driving force is supplied by a tensiahed spring and the | ancet
drive further includes suitable nechanical neans for converting the
force of the spring into the required novenent of a lancet. 20 An
i nportant consideration in devel oping | ancing systens is the pain

caused by the prigkiap@ts! TR invERiigh RAIN paficLiaMsuiGBRY Bl ARCRmIBld use
are decisive factgrs det er m ni ng?é.ongl .ance of the patient, i.e. his
willingness to pefPOPIYEELHIG?PRERRIC)E SIMIAl rPaHiEMEdt 315 *XRki F¥alMi%hg
his health. It hasal2d "bespatiettdesingbd t hat reliable production of the
requi red amount of sanple liquid with m ninum pain highly depends on
the reproducibility of an opti num penetration depth of the tip of the

| anci ng el emend i haRcithof siipnsiiBel gengialeRETEMEdgbyaa) Igngmﬁﬁtem
earlier lancet sygbephsiid)@sanalayisiapedeompbyentealiheeystenplaueadailey of
steps to be perforne . : | i.n i i
systens the bl ood ha?édjh%é“l's? gg%ﬁféndeﬁﬁaﬁgé gle?‘ rIg g*r?i ?R%Hv?gﬁﬁgﬁg F?@Fe:énfg{ he
| anced skin. Ther énging (pripciaiing' FoveMeny)y issHeyRs BY)@hlagsing ¢ivai Rigvided
ggueeZ! ngdand knte@fci;icdaga \Malaéaﬁ Wqﬁﬁ%ﬂ{rﬁmbﬁ micﬁaﬂaplﬁt@d exPaRGAE BNéncing
requi red anpun S e I'iqui ina sanmpl.e |iquid was
contacted to '8 aﬁ%m‘?&?g&r@c ghl%'ﬁfo‘ SPNE }a(%s%'?tgrcé%}&e@ﬁv(C\R/H?%%Edwas
separate and di st itttk dfiveoand deneraly eregspopidleeitgmsand t he anal ysi s was
performed thereby. 5In order to inprove the production of sanple
liquid at the lancing site and to avaid the manual "m | king" several
proposal s were nmad@eatiogsingyiie PUPEiuErS Heyerat g&i’?ﬂ?e 1S tdﬁ?ée'bé'htaact
area at a distal eooctok diletidnamtil ihgedchst a poishof haxiinng displapementbidy

B N stk o o
1 245 187 Al EP 1 d9gsmggrnisgrrhavedsgn sieperibed. In most cases the driving force
is supplied by a tensioned spring and the lancet drive further includes
suitable mechanical means for converting the force of the spring into the
required movement of a lancet.
20
An important consideration in developing lancing systems is the pain
caused by the pricking action. This pain and the convenience of use are
decisive factors determining compliance of the patient, i.e. his willingness
to perform regular analyses as required for maintaining his health. It has
25  been determined that reliable production of the required amount of
sample liquid with minimum pain highly depends on the reproducibility of
an optimum penetration depth of the tip of the lancing element into the
skin (see US-patent 5,318,584).

30 With earlier lancet systems the analysis generally required a plurality of
steps to be performed by the user. Affer lancing with such earlier
systems the blood did not readily emanate from the wound site in the
lanced skin. Therefore manual "milking" steps such as pinching,
squeezing and kneading where necessary in order to express the

35  required amount of sample liquid. Finally sample liquid was contacted to



Whi | e these approaches differ in several ways, a common feature
thereof is that the skin contact opening has a relatively |arge

di anet er whereby the skin bulges into the skin contact opening
formng a target site bulge 20 which penetrates to sone extent into
t he opening when the lancing instrument i3 pressed with its distal
end (i.e. with the skin contact surface) against the skin. This
bul gi ng action (hereafter designated "target site bulging”) is
general ly conbined with additional nmeans for inproving sanple liquid

production, such ag shaiBBhAEmER ofSEM@AAVNY sPhast (whithr @dd 3kparate and

inwardly, a punpi .action jnvol ving axi al ement, of parts of the
i nstrunent, etc. F’%@%‘%I{V’Th@?egﬂg%gﬁyééngl T‘%\{Rﬁ ARSI GRS s[i%@rég%cj]

rate (preferably Mhetréter t han 90 % expression of a sufficient anount
of sanple liquid without 30 manual "mlking". This again is a

requi renent of integrated |ancing and anal ysis systens which, in
si ngl e i nstrunént In &R RN the PrRglgen Pfo%la”tH?Fe"c{“&’n%titﬁﬁlaf‘ﬁ'B%sE%ﬂff e
producti on and neanavdid the danden ainijidengs seralpropdsar wdre dnadessleoisiticy e
been proposed in I Lt j i e i iy two
Cypes: namely 4 Keetbant #_%'Béy@"s‘?ﬁeéns%%%%%gfdﬁs@ ofibS) BR%bfY

i nstrunent housi ndnstrumngpt S@YAe ake (GANEEYY f BR9-$RAREH FKEtn FONGEt SYERSS .

Typi cal Iy the uni sgréindingay&ah esitadtbobiingd. [Bach idheingtsgstame GreTBEscakéd)
contact opening (see e.g. EP 1 669 028 Al and EP 1 736 100 Al) S B)

"Single unit ¥st &hs" operating with a single conbined | anci ng- and
anal ysi s unit suitabjgy §@bgRr form ng both functions (lancing and
anal ysis). Most such systens operate with integrated | anci ng and

anal ysis el ements. Tag byweozdmonents of such conbined |ancing o and
anal ysis el enents are generally manufactured separately but assenbl ed
by the manufacturer BP 1a145118&%1 before use, i.e. before the | ancing
novenent is triggered. In the instrument such el enents are processed
as a unified item |RP3t986r268i ngl e unit systens both functions
(lancing and anal ysis) are rformed by the same unit but a 15

| anci ng el emred® and E aﬁ?gli} is element are provided and processed
separately during at |least a part of the anal ytical procedure.

Exanpl es of si ngl i Vb RITEhY @rrélGs SdveRf thald) o ddgnid fe@itd Bereot
publications: WO %Z,Eté Eeg%skin contact opening has a relatively large diameter whereby

the skin bulges into the skin contact opening forming a target site bulge

20  which penetrates to some extent into the opening when the lancing
instrument is pressed with its distal end (i.e. with the skin contact
surface) against the skin. This bulging action (hereafter designated
"target site bulging") is generally combined with additional means for
improving sample liquid production, such as a mechanical squeezing

25  acting radially inwardly, a pumping action involving axial movement of
parts of the instrument, efc.

Ideally these measures allow with a high success rate (preferably better
than 80 %) expression of a sufficient amount of sample liquid without

30  manual "milking”. This again is a requirement of integrated lancing and
analysis systems which, in a single instrument, comprise both, means for
the lancing-type sample production and means for the analysis. Such
integrated systems have been proposed in a plurality of variants which
can be assigned to two types, namely



20 WO 03/009759 Al EP 1 342 448 Al EP 1 360 933A1 EP 1 362 551 Al
25Even t hough several of the discussed systens, in particular
integrated | ancing and anal ysis systens, provide inproved results as
conpared to earlier known devices, there are still substantial
shortcom ngs. There is a need for inprovedents with respect to
several partially contradictory requirenents including ease of use,

m ni mum pai n and m ni nrum 30r equi rements concerni ng vol une, wei ght and
production cost. Wth a viewto this aima first aspect of the

i nvention proposeg)anrdskit ¢ élhs“aﬁléin@ systaemg‘[@rmsnﬁmamcnmn@ sanpl e

of body liquid by plerC| e.skin co Li.Sin
| anci ng drive withi ns%%r%lg%‘ i gfaagiag, ¢ %f?r ?Y%B'églshaa%%%ﬁeth?%&'tg 5%
| anci ng el enent and adagd eve kber theiotheando a ¢mm§<l@lcemeﬁtomwgé§@%d

thereto in a puncturRoepOVRRERAE AthndErEN78d1¢0d ANCIi ng el enent 5
noves, after triggering the puncturing novenent, in a puncture

direction untiP it reaches a point of maxi num d| spl acenent and in a
reverse direction Bf tsngie unihagsterasicpedatin evithai singlefcommmbmlancing and

di spl acenent,  a b Rl UhBSURUE U Gk Réinfh Bt RBAAR! 18R B8 AnC

bei ng |oadapted for ressed agal I n suc he skin
bul ges into the openBB@IYSmeN@Bﬁ/s@bml@@“%ﬁpﬁfﬁeb‘ﬁ@y integralgd ’%”Cﬂﬂgoﬁi‘)q

\«';\1;1 ter thehpl erk Ci ng t bRal@is alehRABI rrge a6 Temporsits P Suichecbnidiedsiiheing
e v h " avabn SRl F aRPER BB YePRRY R,
assembled by the manufacturer or at least before use, i.e. before the
lancing movement is triggered. In the instrument such elements are
processed as a unified item. In other single unit systems both
functions (lancing and analysis) are performed by the same unit but a
i5 lancing element and an analysis element are provided and
processed separately during at least a part of the analytical
procedure. Examples of single unit systems are described in the
following publications:

WO 01/72220

20 WO 03/009758 A1
EP 1 342 448 A1
EP 1 360 933 A1
EP 1 362 551 A1

25  Even though several of the discussed systems, in particular integrated
lancing and analysis systems, provide improved results as compared to
earlier known devices, there are still substantial shortcomings. There is a
need for improvements with respect to several partially contradictory
requirements including ease of use, minimum pain and minimum

30 requirements concerning volume, weight and production cost.

With a view to this aim a first aspect of the invention proposes an
instrument and a system for producing a sample of body liquid by
piercing the skin comprising



15 instrunment includes a pressing force control device for
controlling the force acting between the pressure ring and the skin
("pressing force") at the tine of triggering the puncturing novenent,
to be at least 3 N and at nost 8 N. 20This aspect of the invention
relates to the target site bul ging when a5l ancing instrunent is
pressed against the skin (or vice versa) at the lancing site. Wile
this bulging is favorabl e regardi ng expression of a sufficient anount
of sanple liquid it causes a problemregarding reproducibility of the
penetration depth by which the tip of the lancing 25 el enent
penetrates into the ERP¥NINth a given adjustnent of the | ongitudinal
position (i.e. position _in the direction i ;
her eaft er "z-posifioﬂﬁymggcﬁ%%“ﬂgﬂé?ﬁﬁn)Fﬁégggﬁaé@%ﬁ?ggﬁgﬁ%%gﬁg&ﬁ?ven
z-position of the polantingklemert andadéptog] farcdsivinata lamcinhelemgplceonnedied

penetration depth depgpds i9n LlREARChoteRBRl hi @RicRTthé handily BleRent ace
30 during the puncturing npvenent. e bulging this sk

) etoth [
position is substant MV 3fifaF9RERY DtF"F RHEGRARE BREL f'u'Pa?iQVc{;lfe
factors includi ng nodiretibry udtifif renctreg = goint &l rastimentdisptedcetientf andinta

users but al so incl “@v@%}p%ﬁ’&@i@ﬁ. Hert RendLlasdne§ ard pgﬁqheclff) maximum

properties of the skin of a particular user caused by Influencing
factors such as tenpéisBlgegeentpr evi ous skin treatnment (e.g. 6 washing

wi th soap) and choice of the particul gr Ian%%g% S| tte. Pr.i or gr% ;
approaches for ovér c8nPAFEYHi V9uAYE ANt § priegls ORYINY 505 bR
and t he resul tiong unedated for beind prassedaggiesh dter $din euchdeadithe ke buldes t he

fol l'ow ng: 5-Detecti pg, ffs ch'aﬁinS%%PecF%i-égg?s%ihg@lf Bbdyt flfd BKprBmbedafRki N

position detection device Integrate

. | anci i pstrunent and
operating for exanpl emerengte pf & lapeing slementfds Hﬁ?m%fgg’ﬁégf% det ection

means (WD 031088835). .Providing. in i nst A i th
ref er eElce el enent V%E%’re’%gﬁ ‘eﬂ(&] %f’q\’ae‘f 8&%‘%&@%"5Hﬁ%ﬁ?@%’gggﬁﬁ@%@&aﬂ?‘gﬁ
is contacted to tlecisld with addiametenaf lay laast 8w Sof At doeRt forms @pd 4be
surrounding the skidkurRAE MeludePanbriassify fdrbe chited) IdebRetfdr cdridroliing the

providing a reliahle z-position reference. duri netration of.the
| anci ng el enent t??fc? ﬁf"fpf'gttF%W%% the pé%?éHreanr}geqngggﬁglgnzlpéﬁwpq%rgﬁ)gg
nmoved towar ds t he tiskiime sépiggeringl the pofictaingtrheveiment ith he @t eastrit N(@ap al
669 028 Al) or tog,%sl?ﬁrN_ther ewith (W20061092309). Wile these
approaches help to achieve a reproduci bl e penetration depth they
require a substantial expense in the instrunment design and 20
production, maki ngrhishespeys bethel inssntibandpteand thetageositd pulgiigevrehoa e

SEver oo e A8, AL SALARE Ll VA G 616 4 1o

causes, however, daneinshsiteardle thisi brigings frve@bleafegardngcapsession of a
requires a high valigiedf driRinpamesdnidlé oruiet bawekt & ngroblemadearding e

that a sufficient o cibiity of the penetration depth by which the tip of the lancing

25 element penetrates into the skin. With a given adjustment of the

longitudinal position (i.e. position in the direction of the lancing

movement; hereafter "z-position") of the lancing drive and consequently a

given z-position of the point of maximum displacement of the lancet the

penetration depth depends on the exact z-position of the skin surface

30  during the puncturing movement. Due to the bulging this skin position is

substantially undefined. It depends on a plurality of factors including not

only differing skin elasticity of different users but also including changes

of the (elastic and other) properties of the skin of a particular user caused

by influencing factors such as temperature, previous skin treatment (e.g.



25anmount of sanple liquid is produced even with a di sadvant ageous
position of the lancing site bulge. In the context of the invention
it has surprisingly been found that an excellent reproducibility of
the z-position of the skin bulge at the lancing 30 site and thus an
excell ent reproducibility of the penetratBon depth can be achieved if
particular conditions are ensured concerning the size of the skin
contact opening and concerning the force by which the pressure ring
and the skin are pressed agai nst each other at the time of triggering

g ge ltourmt uring WFW%@ﬁiHé -wiiﬁhéc%p?'aht@\r/]@o?@ dﬂ_safae baitigghr &:lgiﬁg lite gPrg atid
automati c sanpl e generatjon (w thout. "m|Kking" LN ,
sinple 7 and i neﬁB&r‘?@F’V’é #BEBY%?PFB'PQ tﬂﬂ% “P%ﬁﬁgéﬂ‘?ga%‘i})g?'é%*‘grﬁ’S%%? ‘gdm
wor ks wi thout a z4mosesuling detetdiity navoehrtbe apeheiiatioroudepth pesleder 4b¢ on

depth reference elfagg,mg: adapted for contacting the skin which bul ges
into the pressure ring.” 5 Generally the skin contact opening is

circular and ig thispe@ssor lof $HE0ekacthayesitn bmoer sKif rgeh skimrpetigon of

at least 3 nm preferably at |east 4 r ef ) 5
nm and nost prefer abpéeﬁ%"lieé{?fa '@?gjawgﬂt?ﬁge 'g'f)% mg{“?r}ip M@?\ Ejtohg'%ﬁ;'g
preferred range of dicanetagmplé Hygeleniyic picapasityd] wr 7optigl Heteqtinne means
preferably 6.5 nmm angyansfodageserably 6 nm In case of a non-circular
skin contact opening the area of the opening should correspond (i.e.

be the sane) as the af@ainy inatheiirsthenent bhpdnbativenteptin ecfedinoereletrent

al ues. However, in any ca I ] f
xon9ci r cul arvsllgi nI coﬁ?\é'&q ag%feeﬁ%%g siﬁh%n?%g‘ug?@% ggi;cbqg)com?g%petgépgbl y
at least 15 4 nm Thekipriedditiang!ly & e sldn icAptast: SQWﬁéetﬁuﬁé‘m“& feg¥fdt i ng

the puncturing novengiial@uRiRg of {he iRsteRRHNEfof bREIdMIh dNebls kippstiboul d
at | east be 3 N, prefegrabé%#. an

d re.preferably 5 N.and |t oul d
at nost be 8 N, 20 pfEFEPSHIYING RESHY RS ep*?%?“i? S%anlwng%{hge%ﬁhed
pressing force withi Sutthesefetencd elemiest @ndigrreeiediowards theatfiresgpaeataly ng

force control devi cepromuii Iﬁmﬁﬁ%ieié‘ﬁwe%@@ab@ eBBODGANE B todethd? ARbreith ar
conprising a spring devi V\hlzﬁﬁbl s arranged in such a manner that

e
its spring force act MQ@&Q@Q?? pressure ring and the housing. The
spring device is preferably enbodi ed

While these approaches help to achieve a reproducible penetration depth
they require a substantial expense in the instrument design and

20  production, making the system less handy and more costly. Therefore
several of the lancing systems designed for target site bulging simply
disregard the penetration depth uncertainty. This approach causes,
however, a much larger pain than necessary, because it requires a high
value of the penetration depth setting to make sure that a sufficient

25 amount of sample liquid is produced even with a disadvantageous
position of the lancing site bulge.

In the context of the invention it has surprisingly been found that an
excellent reproducibility of the z-position of the skin bulge at the lancing
30 site and thus an excellent reproducibility of the penetration depth can be
achieved if particular conditions are ensured concerning the size of the
skin contact opening and concerning the force by which the pressure ring
and the skin are pressed against each other at the time of triggering the
puncturing movement. This allows to use target site bulging and
35 automatic sample generation (without "milking") combined with a simple



25 as a netal spring. Oher spring-like devices are, however, known
and can be used, such as a pneumatic spring or a resilient el enent of
an elastic material. Hereafter the term"spring” is used as an
exanpl e of any such spring device. Preferably is pre-tensioned, as

wi |l be described in nore detail below 3P Pressing force control

devi ces operating by electrical neans nmay conprise an el ectromagnetic
drive including a coil and a nmagnetic core, in particular a voice
coil drive. The control of the pressure can be fully automatic or it

can require an agtahﬁ 5nte¥pé?’fswUEl%StH§ ef the|Ieifhcfnae‘sy,rét@ht ¢ﬁe S@stém %ﬂlsﬂﬁiﬁouﬁm

means can be used to neasure force ring
is pressed agai nsf ?Pf@’t‘é’l%ldﬁteé’ﬂ?ﬂ fnRes F’E‘)‘?%’é %ﬁ"‘ ‘Ef’é‘eﬁﬂ& «iqpﬁaretfgefx

user by suitabl e wiesidnt adapedios tcbatactingt the skihevhigrabdgesnintr thbypréssarauser
can adapt the pr eﬁﬁéng force to the desired value. 5According to a
second aspect of th€ invention, which is preferably conbined wth the
first aspect b&t can al so be used i ndependently, the invention

proposes a syst em@"r\@raﬂf'tﬂenﬁh{ béreaLt ob@ﬂilng)rsodttculaﬁgna irS g baseaf sthuadty
liquid by piercin

th | t h
piercing tip and ?‘BYE grhﬁ‘lnl% f‘fetg'g'ﬂﬁteyﬂ%t %%ég ene&ﬁfefa%ssl &q%%é%elﬁh
sai d i oi nstrument nitae pregerablp atieastcd mm andonog mfﬁﬁﬁély\/ﬁtﬂﬁrﬁsh5§dl‘"ﬁ The

housi ng adapt ed f Qp,Dinfi0.fGRL plRfdred rsﬁg@oflcﬁé}ﬁétag.s@ :ﬂﬁ?ﬁ?ef@rﬂﬂy&dﬁfﬂt ed
for driving a Ianmqr%% el ement connec‘itied in a punc

he tu
movenent in wiPchM%e PrefraPrhi P 2 Memen ”ﬁ* Rﬁ?"é’?b[yaﬁf’?@r QP?EQBQS ??ﬂjf the
punct uri ng novenemirgularrskian @mtm opanirtd the creaof thatopéning sheéd basssaombi nt

of maxi num di spl a(fﬁe?%@tthé‘@gnfe a8 tﬁeegr%%scﬁ athc,‘?&HtR’?hé‘FrFeﬁ{:orleB HaReter

reached the point l'acenen pressure ri
surroundi ng a ski Na@@ﬁtwe‘fébéfh?ﬂlg Caifl trﬂﬁa?'ﬁ@'feéb"‘éllbﬁrteéh“‘f‘%? ohaineg-

pressed agai nst t Recdd dkinsdoRtact Bgdnirightosidibe d1ldages ninntpoefeladlyagdsshg
wher eby expre35|0q of body fluid is pronoted after the piercing tip
of a lancing éPemélt has pi erced the skin, and

The pressing force acting at the time of triggering the puncturing
movement between the pressure ring and the skin should at least be 3 N,
preferably 4 N and more preferably 5 N and it should at most be 8 N,
20 preferably 7 N and more preferably 6 N. A defined pressing force within
these limits is ensured by a suitable pressing force control device. Such a
device can be mechanical, in particular comprising a spring device which
is arranged in such a manner that its spring force acts between the
pressure ring and the housing. The spring device is preferably embodied
25 as a metal spring. Other spring-like devices are, however, known and
can be used, such as a pneumatic spring or a resilient element of an
elastic material. Hereafter the term "spring" is used as an example of any
such spring device. Preferably is pre-tensioned, as will be described in
more detail below.
30
Pressing force control devices operating by electrical means may
comprise an electromagnetic drive including a coil and a magnetic core,
in particular a voice coil drive. The control of the pressure can be fully
automatic or it can require an activity of the user. In the latter case
35  electrical means can be used to measure the force by which the pressure



a hol ding device adapted for holding an analysis elenent in said
housi ng such that a sanple of body |iquid produced by piercing the 25
skin can be transported thereto for analysis, wherein a m ni num
interaction tine period required for lancing and sanpling a
sufficient anount of sanple liquid for anlysis is at nbst 3 seconds.
Preferably the mninmuminteraction tine period is no nore than 2
seconds and nore preferably it is no nore than 1 second. 30 This
aspect of the invention specifically relates to integrated |ancing

and anal ysi s syst ‘ﬁﬁ§ ié)furegégd‘_agtﬁéﬁ%@stheb‘s@@‘%ng thig §8tEe fchs bedR@¥ated ké tiich
syst ens the user interacts w

i th the l{s#/,stem bg est abl i shj n[% a gr essi ng
force between the U8Ry SHaPIE sl CAHFIE OF [agtie Sreanfiewhigreby TR1FET cahi s
can 9 conveni ent kyaRehedarassimyfopreds tHentpsizedhahae. hel d i nst runent
agai nst the finger or other body part. Alternatively the finger or
ot her body part can be pressed against an instrunment, |ying e.g. on a
t abl e. 5Accor dbngAceerdiRg fer # geced ,asftlﬁfqln'Qﬁgthﬁd§v‘?ﬂt1°'ﬁ-hw5'°gdﬁt rrgferably
general |y been onlymsine@R@atRe Wst BsgeRE B@Cdantfsd B uséERbiepdra@ntly, thee.
the total time require '

d for the anal ysi from| i (Lt

anal yte concent ratl'6R" ”sprP?f?ﬁeffa?t%’(ﬁ%Fyﬁdzai ?P\?grﬁ?qgﬁtgt%hg%gw%ﬁcfa él -
devi ati ng from eaof bedy lignideyspiensdo e skin heinglarzndngrelernentihaving @i $¥m
interaction tine perdiadb aMiTEr hndigsid LIRS % Giddsibfabndigsid @lentfli g Ng
the partially contradictory. requirenents nentioned above. This tine
period is defitAed EUMERIFIRBhum tine duration for which
user-instrunment i ntergfc}&sihgdﬁ (as specified above) is required for

ctin

| anci ng and for col | & a sufficient anount of sanple for the

analysis in a saml e; ¢Rlclng il @ RithiR \saithaabing RBag¥S iR MeingBnhdthcd fod's
performed during the M TP 15

, i nclude | ancipng, expression of sanpl
liquid fromthe ti ss@@c'f'%fa@fr@f‘hﬁl%ad@f’?egg?’l‘{}i%i”ﬁ@gg'éc‘%ﬂ?mFgﬁ?"B?@?Cﬁe
| anci ng el ement) andthendtd éeta pgnaursigl fceemerit ianwbiol toé syl eleriehe
MTP is a systemrel tsl Vel i - Nt ,n i 20
only determ nte1 by tﬁ%s%é%g _tg#éét”ﬁ@ tﬁ%s‘%@ﬁ%@ﬁ ,rﬁéa}%gﬁﬂgggi %I?ngﬁre
ot her conponents of giFestiaR gpid i repghesm pspoiptgt mRXipYRdiRPIAFeREP AR 2
actual tine of interagbisendidttioh affereRChasC asacheepedpoioh ofunBKiOWS

aspects including t ggérﬁe%t()f the user. The actual interaction tine

h
general ly varies bet\gﬁé@n user's and, even for a specific user, from
anal ysis to 25 anal y§i Sesdlli€ ingv SittdupBink CRRES cbRtableshdHing Bed SHEhEM
in such a manner, that the mni numtlcgE for which evef\la% use]‘r.yb st at
| east interact®with PFRPEHIL PRiRR RTessedagalishibe K& sHehita dys Bé'jg%srrall
t hr es_hol d val ues. Th'gatcstrmctpienigg pﬂier&bydxplte_hs'owar _EbdysflLai isqirqmoi@en atﬁiarrg
at which the system y§ Fﬁ%ﬁﬁ{; 668 f2REin é@@%ﬂgf{a‘s Perfed hbexihadied ng drive

is ready for driving a cr ng novenent : ncing el enent
connect ed thereto.ang Hdifinglasliteddamed idithalditg ahfaraliSisSéementsin said

properly |l ocated at fhe, skin contact epi ng of the, instrunent.
Dependi ng on the des %‘f?"l?fS"’tcﬁghé}fs?aémqgogh%cg'thqﬂgre%ﬁucg? Qi RIE 08D e
requi red bet ween est skih cahbagansipertet theweto for eralysis, or | anci ng" 35and

the triggering of the puncturing novenent. Such a short .
wherein 2 minimum interaction time period required for lancing and

sampling a sufficient amount of sample liquid for analysis is at most 3
seconds. Preferably the minimum interaction time period is no more than
2 seconds and more preferably it is no more than 1 second.
30

This aspect of the invention specifically relates to integrated lancing and
analysis systems of both types A and B identified above. In such systems
the user interacts with the system by establishing a pressing force
between the skin and the pressure ring of the instrument. This can



10 (preparatory) delay period may be required by the instrument, for
exanple for detecting the skin position. Preferably, however, the
design is such that no such preparatory tinme period is needed due to
instrunmental requirenents, i.e. the triggering can i medi ately take
pl ace 5 when the status of the systemis 9ready for lancing”. In this
case the starting point of the MTP may coincide with the triggering
of the puncturing novenent. A very short and well defined preparatory
del ay period may, however, be io provided for non-instrunental

reasons, in parti ‘EHJn%'hiehFhr bakfnk Nhyop @QQ&%BthéHdSr% RlsBEhbR éij%fri%t e i on

bet voen the ski n SRGEraRVsY Eedupet AR Yok Y st of RERPTS P D ke

bgrri)lhgdf act that &eﬁsfsgﬁta@mst?nmh strtjmellht magltalrmyutn!atqblgd has bfeenh
S , i.e. is available in the sanple collection device of the
instrument for analysis. A "sanple collection device" as used herein
i s any part of 5t hécaydingny terpsiptart.timing hastp thisFRNTeAt QeORiplyHPeeaAHIYe
i qu d pr Ofltlced a%oﬁcernesmh ﬁ'es@factakltﬂb hesngimay iiesthavetal whé eeduived for the
anal ysi s. can, for .e be a
20emty. or 1111 edaret BID g it B AR S BngEfadon e s tnd
and desi gn feat ur gweofors havepfound diat ar deyating rijom ﬁargiﬁreu@@g@amﬁmga-— 'ﬂ?%
32:% S?’tstgg‘in tbgea%amﬁbﬁo?@nlelrﬁﬁmﬂmn@é{dtseﬁub@l.:séﬂeé wph% ﬁiﬁlﬂb)&ﬁtﬁc‘é!

n an
sanpl e col | ectfon f‘g'l %‘?ﬁﬂ?ﬂ't“géﬂﬂ PEB'P?(VeE‘E'ETaQQﬁEX éeqéfr?'a?f%? Wée”iﬂ'éefcﬁgl?%"eum t
has been m)\'/ed t 0 Thisetinsk periodos tiefred @p dine nngumtum tirteeduration fof wiaich gsargl e
uni t systenm the ?r?s'ﬂﬁln%npt ek £2fibd Pﬂr‘%@{lh&?a @g?q?lur@ﬁrf& Iciry AriYoE

el enent, a part o ana ysSIs e an integrated
| anci ng and anal y§P§e@§1‘%ﬁ‘e$ﬁﬁ"dﬁm &Mt °f)Fa'ﬁp'8€fHT ey geplysis In a sample

collection device of the system. The functions performed during the MITP

15 include lancing, expression of sample liquid from the tissue (preferably
directly into a capillary of the lancing element) and collecting a sufficient
amount of sample.

The MITP is a system-related quantity which is user-independent, i.e.

20  only determined by the design of the instrument, and possibly by other
components of the system. It must not be confused with the actual time
of interaction which in each case depends on numerous aspects
including the habits of the user. The actual interaction time generally
varies between users and, even for a specific user, from analysis to

25 analysis. The invention teaches to design the system in such a manner,
that the minimum time for which every user must at least interact with the
instrument, is below the indicated very smalt threshold values.

The starting point of the MITP is a point in time at which the system is
30 ‘"ready for lancing", i.e. the lancing drive is ready for driving a lancing
movement of a lancing element connected thereto and the desired
lancing site of the skin is properly located at the skin contact opening of
the instrument. Depending on the design of the system a short period of
time may be required between establishing the status "ready for lancing”
35 and the triggering of the puncturing movement. Such a short



30sanpl e collection elenent. If the sanple collection device is a
part of an analysis elenent or of an integrated | ancing and anal ysis
elenment it can, in particular, be a part of a reaction zone thereof
cont ai ni ng reagents which react with 11 the sanple liquid, thereby
produci ng some kind of neasurabl e physicdlp change which is
characteristic for the analysis. Preferably the sanple collection
device is separate fromthe reaction zone of the analysis el enent and
i ncludes a reservoir, which is suitable for storing a sanple liquid

for an internedi ayg, rQ{oPﬁedéléW% W %‘as} Pe! RALRLI Yathet Rl f@’e

advant age of this “enbodiment i's that it allows to se arateth i mng
requi renents of tﬁéa@%iﬁﬁ?ré’e&ﬂ“ﬂ%&quw?f‘t ﬁ(@fﬁfﬁwyrf%“fegaw'?ee 5 of
the anal ysis. TheisMsith ithatt @onbuuht eebpasatagotimaspdrivd iscseeda rduef td he

saml e 60l 1 ect i on JeuhEaP i GAME| Bond (ikhAF LS @-mﬁémglgpgr o2 ©

liquid for the ana kS .
filling of a réacwhgh ﬂszﬁ@tusc@fnth?aﬁk’étep‘l ﬁcée%’épfa? eng”. p this pase the

continued int eraCTs{a‘ﬂfhgof)mhth%f uﬁ@rmwbnn{apecduaﬁe WRAt the neiggdngf ef tied
enbodi nent the transfer of anple liquid fromthe reservoir of

the sanple coll ecPFBﬂ“fH@W%‘@"}eS ‘the 15 reaction zone of the analysis
el enrent can either take place spontaneously or with controlled

timng. In the for%mﬁgﬁmma ErleHér‘th?P@éTHP%@r%'rﬁéy hﬁwé\FéPVli)eﬁed

bet ween the reservoir  and the reaction zon F case
fluid communi é8t i BFPVIdediPt PRE-PRIEERSAR! redsens. R PedigiPRogre Kite ?8‘??“'“
devi ce to the analvigso-glaeliccdattrnadion of the'skiswviichiakdeplace afger astabllsramg Y,

preferably at | eagt réé%r fgﬁe%légﬁebm%g{inng%e{g%g % V{Ebﬁbe is no fluid

conmmuni cati on but I's esta ro manner at a
sui tabl e poi nt of t| rre. Sui t abl e neans for such swi tching are known
for exanple from Whe 2005 0%t te i2hBreticyathk Yadt hieati N sdfficier dmount of

according to the géyoaﬂ_'i(zﬁg teerg‘éarhé]gd'a%"isnévaqgkhg‘?me' Sam |é‘c5’ife%ﬁ§rl ng

force control ‘devi ne nner
descri bed above widevice @éy@cmstrmema'mf ranali!swas"p EAMPE mﬁﬁ@tlom@@ww'baﬁ | f

both aspects are ¢eEphaReth kshéhyl éh?{ Bﬂlfﬁﬁrﬁys@ﬁﬁfﬁ&b{hﬁ lhﬁmnﬁﬁm YmQMﬁch
pressing force contro mt he first

aspect, here the \?3”’8% g‘?“’"‘{ Wé"dﬁﬂcﬁi\%sn@ fﬁaﬁt:é’?cf'ﬂi ﬁ‘é’mf’ﬂ S chaIpRe I\;P':I'P
is inportant. By mmsalpss.olt cahefoprexsmipley bkox @bamben poFapiievy @pdigansieoul d

preferably be gai ptahng FﬂFekaﬂﬁ vuld 8asdterm N, preferably at least 4 N
and nore preferably at least 5 N during the MTP. According to

anot her preferred enbodi nent maxi mum val ues shoul d be mai nt ai ned
during the Details depend on the type and design features of the particular system.
- in the case of a "two unit system" the sample collection device
belongs to the analysis unif. it can be a part of an analysis element
25 or of a dedicated sample collection element and collects sample after
the analysis unit has been moved to the skin contact opening.

- Inthe case of a "single unit system™ the sample collection device can
be a part of a lance element, a part of an analysis element, a part of
an integrated lancing and analysis element or a part of a dedicated

30 sample collection element.

- If the sample collection device is a part of an analysis element or of
an integrated lancing and analysis element it can, in particular, be a
part of a reaction zone thereof containing reagents which react with



12 sanme period, nanely at nost 10 N, preferably at nost 8 N and nore
preferably at nost 7 N. These limting values of the pressure force
are preferred with respect to 5 the requirenents of w thdraw ng
sanple fromthe skin. However, this does not nean that the pressing
force should be allowed to float in that iMange during the M TP.

Rat her it has been found that the maxi num variation range of the
pressing force should be limted to no nore than 15% preferably no
nore than 10% and nore preferably to no nore io than 5 % Expressed

in absol ute val ues t j I'hérol AR lo® SR Grdup ce
bet ween the pressur emréi %ﬁg%@uﬁ tl;%eh?%él nagéﬁgem%vlh&}nﬁs?ﬁoul d lr)e no

nore than +/ - 0.5 N, PERESRASS WHISH Isideerciar the@nglyf- and nore
preferably not nmore than +/- 0.2 N 15 As noted abav he LS. a
ser o1 ndependent _GuantrgbineseraneiReich (ST Siatie 1P M ackdh
system Preferably, howevkthe shalysisstement@nd doshpddssageserygimpvhich is

control l'ing deyice. Ihi:8ielff Bofif] 8'sambR IR HE%H GRerMtiatke BRIRE tnfe
make sure that the required I nteracti ? bet ween t he g@ar al?f)d'thei'
instrument (i.e. mai Wighislangesdhant ﬁwﬁ fed ‘i‘%@de“laatt"“@%c’ SRRt
skin and t he pressur that iithglowsstonsapatae rtes tinng heuitereentatof| tbastangle | ng
the MTP. In other : o L i Vi :
assi stance to make &élgégﬁ\gfo%@é@ﬁ gg%ﬂ'%?g%ﬁ%?%ﬁ%ﬁs%éﬂgt l-g:,_dsser
and the instrument otRsminales asotootas| the sesepwinfiithirogariple (fpliectien fpvee
ZﬁThe M TP ﬁoribr ol | hwtgﬁyh@miaeth ofnanileiduid foythawinalysis. m?dhby in
t he sense that no ads, of the.user, . e
punct uring novenent, Stgp% ‘P‘g‘é}ddri‘q goé _ex%ﬁ? Igetﬁé |ﬁ{m§£é€% pr%%é\;'lgg%%gé;gclagttg%%e
to the user, in part pleat agpamtely wifheuticagtinugd irtrsagtiog of Hieruset. | y or
indirectly the start and the end of the M TP. 3% The M TP cont%;ol i ng
devi ce conprises meals teolasharentipned, prferred spepdigepbithft ¥apsteher Mierp,
by detecting the presahpg lifud remaisé resgrvbie bivee saaplpreeistior devicegtodinsl

t he skin using_.any su a [ LN e;.det ai

bel ow). When tqﬁ’e pr eggsatﬁﬁg %gﬁgegfgéé\%%ntggsg %’r%g%@tecetrah] Re rSESngnFi'ﬁ%em
val ue or range this seutansoesn e Witidicearigdt 8minge Wsdhe pprmer rgse

Isui tabl e visible, aug%;fa{ae\e@trﬂm@%hin&mmmis. pliﬁhl'idedi matiesel thet laservoir
anci ng novenent can tri [ aut j ]

"ready for |ancing" ﬁ%‘gthﬁéﬁ$§%?§rﬁ gndtgg?atrt\tef%%}f%%@gg? %’grﬁ‘gﬁ'trcr%;o“ﬁgm?\o
del ay between "readythegepemaeof thegampleggledting deyicesto thp anglygipelemant s
with the autongtic SidihAaRbiend.c. Mtafy, Hadibrlyat IdRE Br FRYJRSGRNOS the

i nstrunent-control | eg/p]dlgltg%r ti e, & (gﬂ to tt.akg {Cnat‘o accsqtkﬂithtcp% fime
needed for visco-el a8l BRES GRAGIFETIBYICERN DUL PR LSiFHEN®
preparatory del ay pecomichiibdirvemear 4t eauitable Hoinh o timen Buitablg gueansgfor s

preferably at nost 1:5@ConifdRhG aR Glowhas skambleTRA WO Zogbrieashel most
preferably at nost 0.5 sec. A'preferred lower Iimt 10is 0.2 sec, at

| east 0.3 sec being nore preferred and at |east 0.4 sec
25  Preferably the instrument according to the second aspect of the invention

comprises a pressing force control device which may be designed in the
same manner as described above with respect to the first aspect of the
invention. If both aspects are combined the instrument preferably has
only one pressing force control device. However, deviating from the first
30 aspect, here the value of the pressing force during the entire MITP is
important. By means of the pressing force control device it should
preferably be maintained to be at least 3 N, preferably at least 4 N and
more preferably at least 5 N during the MITP. According to another
preferred embodiment maximum values should be maintained during the



bei ng nost preferred. The end of the MTP period is generally
indicated to the user by a suitable visible, audible or tactile
signal. 15 It should be noted, that a dedicated M TP controlling
device is not necessary for the invention in its nbst general sense.
Dependi ng on the particular situation it 42ay be sufficient for the
user to be provided with an indirect indication of the start and end
of the MTP. For exanple the 20 "ready to | ance"-status can be "felt"
by the user when pressing his finger on a spring-supported pressure

ring (to be descrishad AduoHORSEGRIhoP DNV préBrhbiynS MBEta8 NOFhPnord1e
that 1t nmay by ff I t he

M TP may be so short, sufficient to rely on

"feeling" of the fEderayebmpelsihllct to the end of the M TP. 25 The
i nstrunment may have sone kind of fill control (as part of the MTP

control l'ing devi C@r%eéé‘ﬂ%ﬁ% | e oL | i’éésﬁr@tf r%g%vé‘hre?’érre%%m r%sb:%{ﬁ‘% d
or allow ng an analySis onfy It a sufticl &Nt “arbut of ‘sanpl e has
been col | ect ed? HifigeRauirenantiem ywithWedng gamplei fram domekip) Howeygst this

required. Rather %@?@ﬁotgﬁé“lzrpﬂgaime d\%éslég\gifarcg_%lhsuhag‘eeﬁowd tdfioat e? that
I nstrunent using a 11X . u (S9! 1 n on_tne 1 gn _of the
syst em conponent s)@ng¢ glI‘rﬁ'gt %8 l\@@]ﬁt %)f{th%ffﬁﬁsé blgﬁr\'/«g?\ qdowgfﬁ'%éngx'ﬂqéﬁ
found that subst anbiiationadngenofathe preasingdotee shedd ket Imitedtte groanerg than

l'anci ng and anal ysi5sy, SyatefiBly hb marthBafle804 bhe thdik §rsrRBIyf R & more
bet ween the pressure rin distal e

at” t he I d 14 of the lapcin
i nstrument and®t hdha® - i%é‘prﬁﬁ"’rﬂ’ﬁi'“}t?éﬂ“'r‘?diapuﬁﬁmﬁ BEXia quﬁﬂo’bfa%ﬁﬁr%i ng
but al so for a shatid pressiag doce detweeni ihd pgressueafibgrnd the skihtduribgtthe
types A and B of i g i é i ?&bﬁmﬁ -otial ni ng
this pressing for c@%eoé%gﬁﬁﬂb#%ﬂga@gn S?gdéﬁi"és"f%ésu fi SE re'm;ftr?ytﬂ 'gr ge
vol ume of sanpl e I §.andrnarg referably oet 9Edhan 1 G8 Nini t syst ens)
mai ntaining a MTP with the described pressing force is furthernore

i nportant to make ,sur at _the j ti f i . {1 its
skin cont act &Seni d}o(??c}e? av?&/ > M(F)JﬁatS hea ug%r%dleé%ebfe‘%}a&ﬂ&ﬂn?ﬁ%ep%&d%t
of time that the anblgsthe dreidrcef the sysleov &tefergblyh Bowgven henpgaiment
openi ng. Wth systgp®ri@s hWhgPBcdrifoliflh &ievidk ! THY SbeiFaferd thasy Riedbe

{mpor tant i or derd hehs rack et Bt YRS AdR e e I eT

t her eby i nprovi ng apddbe wsirwpertf(i.a maifilyithe ceduiratrprassingfforsapiweenithei d

during a 20  skin and the pressure ring) is maintained by the user at least during the
MITP. {In other words the MITP controlling device provides assistance to
make sure that the actual interaction between the user and the
instrument overiaps (or at least coincides with) the MITP.

25  The MITP controlling device need not operate fully automatically in the
sense that no acts of the user, such as manual triggering of the
puncturing movement, are required. Rather it may provide assistance to
the user, in particular by signaling to the user directly or indirectly the
start and the end of the MITP.

30
The MITP controlling device comprises means for detecting the starting
point of the MITP, by detecting the pressing force acting between a
pressure ring and the skin using any suitable means (to be discussed in
more detail below). When the pressure corresponds to a predetermined

35  minimum value or range this status can be indicated to the user by a



15short period of tinme. Furthernore it has been found in the context
of the invention that many users of integrated | ancing and anal ysis
systens have problens to nmaintain a sufficient pressing force for a
sufficient period of tine and that 20conpliance with recommended
rules of using the instrunent is nmuch betier with a system

I ncorporating the features described here. It has been found, that
with suitable adaption of the m nimum pressing force and (preferably)
al so of the upper Iimt of the pressing force, and 25 (nost

preferably) the ”ees.tmemvs%aéarauaaalerangsetn@ dg"d%ﬁ] ABRAHSIEIC WD 1BGEGhgV t h

a size of the skin contact opening I ai ne t he cont'ext of E{h
first aspect of tROVPRERNEADHAS tT‘QQeI’%d éV@H‘aB??élgl"ﬂleé‘ the gstatus 1 gead¥ ot o
design the i nstrumﬁtngvmashbm desatteds i thisl aasp eeed malyibemotdgidyhbetween

adj ustment means. AP RS dnclherhed| R0he 1iBBL QNG S ufs BRSke"

of the lancet dri acenent
pressure ring, 5reltrmgﬁv@ Ne@abwlsdhﬁr@rmasab&@? P&W@W@@U&[ﬁ’ galaytime,

sanpl e Ilq]yl dis raOSgSIt ! fikwi ity \é@dédﬁni Itthéltfandoaieedeoslfdsmbkwe@w Ykin-
omi ssion of a penetration ment device allo

conpact and i nexp&f W@"’d’eg\%ﬁn&as%%% © PHEER %r‘i’?l‘%y pfgo%lé%tﬂ’e?? U'%agy
user - set abl e peneto Encenamdeipbering| is rafenably déwiase 1isecpmors preferabin et

i nvention allows fnﬁbsvé@sac hdRloet areféréwa&%b\s%eqeﬁlp%e&meﬁeﬁnm.For

exanple in order to ad or small renal ning riations of the skin
position it ma§ bé Q@f"fe‘lcc%ﬁ’?s"t%i";ﬁeﬁ\ﬂeﬂg rf‘ﬂ'ieeﬁ”@% FRYEAHI B IeAst Jheee

el ements 5Sor presguing nidshpefdr@dal | ow a singl e adapti on of the systens
to the needs of a particular user. In general the instrunment and
system of the invention take into account the viscoel astic properties
of the skin in anToptendi olethenMhife periqchis; generallyyindicated to the user by a

suitable visible, audible or tactile signal.
15
1t should be noted, that a dedicated MITP controlling device is not
necessary for the invention in its most general sense. Depending on the
particular situation it may be sufficient for the user to be provided with an
indirect indication of the start and end of the MITP. For example the
20  ‘“ready to lance"-status can be "felt" by the user when pressing his finger
on a spring-supporied pressure ring (to be described in more detail
below) and the duration of the MITP may be so short, that it may by
sufficient to rely on the "feeling” of the user with respect to the end of the
MITP.
25
The instrument may have some kind of fill control (as part of the MITP
controlling device) indicating a sufficient amount of sample liquid or
allowing an analysis only if a sufficient amount of sample has been
collected. However, in many cases such fill control is not required. Rather
30 the end of the MITP is calculated by the instrument using a fixed MITP
value (depending on the design of the system components).

In the context of the invention it has been found that substantial
advantages are achieved with integrated lancing and analysis systems if
35 the described pressing force between the pressure ring at the distal end



in not only a sufficient supply of sanple liquid is ensured but also
"fl oodi ng" by too nuch sanple liquid is avoided. The invention allows
reliable analysis even with very small sanple volunes in the order of
| ess than 300 nl, preferably less than 200 nl. 15The invention is
hereafter described in nore detail with rndaference to preferred

enbodi nrents shown in the drawi ngs. The technical features and

el ements shown therein can be used individually or in conbination to
desi gn enbodi nents of the invention. In the drawi ngs 20Fi g. lshows a

schematic sketch pepalidith t.ﬁstﬁdﬁeenpah@mer&kﬁﬁcsqﬁa.ﬁt%s@hoﬁw@abmbgmg
Fig. 2shows a perS{)ectlve VI eva SIS | Bi’t’ Fig. 3shows
a | ongi tudi nal se€t/Borindputale ?rn%? ﬁfacg 10 %%fe 2: 25Fig.
4shows a perspectiv n [

dsnowe s perspect Ve ol | SRS LSRR G RSl fems
regardi ng an aspect maintding tﬁﬁ%tnf@rﬁlr@f farere forngt Ml helpshiowAradrceriagur e

3. 30Figure 1 ghows ﬁjfﬁ/d.&w%fr SIS Stdafhpld IRigl agai nst which a
finger tip 2 is pressed ?orce F. Due to this pressing force the

skin 3 bulges into tllﬂ&hékasma of QyHeak (two e isyders )debintaithgoy MYTR s the

ring 1, forming a t esdl ;Ergsé?r‘rt{j%gce is furﬁw%{rﬁ&% ﬁggﬁ;ﬁﬁftﬂna%&%ﬂrett%ﬁa

site bulglng I.e tance ressure rin
1 and the apex of talihg@PS@W@f theingtsurgentdi.g. fip Isbl‘éﬁéétécﬁ QPea'nﬁbfﬁfﬂt'V%K’t ed

nmanner by numerous fﬂétékl’nsls'ﬂﬁbuﬁﬁlﬂﬂaetéﬁt%f&%@fhdfﬂ(ﬂa&Kélﬁls@@@frleé:ﬁs

opening 4, t he pr esshg\?edfto the skln con?actt openYr%g?COEl astic

- With systems of type B (single unit systems) it has been found that
maintaining a MITP with the described pressing force is important in
order to allow a precise z-position of the lancing tip, thereby
improving suctioning of a sufficient amount of sample liquid during a

15 short period of time.,

Furthermore it has been found in the context of the invention that many
users of integrated lancing and analysis systems have problems to
maintain a sufficient pressing force for a sufficient period of time and that

20  compliance with recommended rules of using the instrument is much
better with a system incorporating the features described here.

it has been found, that with suitabie adaption of the minimum pressing
force and {preferably) also of the upper limit of the pressing force, and
25 (most preferably) the maximum variation range, advantageously
combined with a size of the skin contact opening explained in the context
of the first aspect of the invention, it is even possible and preferred to
design the instrument with no user-setable penetration depth adjustment
means. Surprisingly with a single factory-set z-position of the lancet drive
30 (point of maximal displacement) and of the pressure ring, relative to each
other, a reliable production of sample liquid is possible with very little
pain. Simultaneously omission of a penetration depth adjustment device
allows a simple, compact and inexpensive design of the instrument.



S5properties of the skin. These again depend on a plurality of factors
including the elasticity of the skin surface of the particular

i ndi vidual which largely differs depending on age, sex and degree of
manual work generally perfornmed by the particul ar person iothe
internal pressure in the finger or other1body part which depends
anong others on the health status and the physical activity of the
particul ar person anbient conditions, including in particular
tenperature and hum dity, influencing the viscoelastic properties of

the skin 15- ski neldeplbnRat- saégs%h@@atkh%eb@arwd,mmeﬁt&bma% Pﬁﬁf&bﬂg
wi th soap, disinfecting etc ure 1 also $howssnbllc

poi nt P of maxi mutedy F’%@'Wﬁtg\}dﬁ?@ﬁ“ﬁplfﬂ% EERRESVE 5598 ﬂr its
movenent path dur emgn;ildaen 20der pionadapt ifergsmall esmegining \Watidtioms saf thanmmg

t ts th d
;RZ Iro uments the 2,00 dlmgbgéuw&g@é ool ﬁtérgﬁar@EQtaéﬁfs n'bb?f;;epng

di stance s shofwn PhPfPF%U‘P &ngs tocailﬁwt?es'aﬁi?ﬁg?ié@“mthﬁ%FenisotOé
penetration dept hosgpitifigar uskgure 1 clearly shows that for a given
value of this adjustment the actual penetration 25depth x depends
directly on the distance d, i.e. the degree of target site bulging.
As noted above, i gmrqirtme)msmmmemtmné ayplerr efdharinyentinpieke ko aeqoyal

z-position of t heth%Wad%oélbstﬁ: prBﬁ@he%Qﬁ?)fhé)éklﬁsh%nto%hﬁu%d%érﬁebm HRwhAs
either 30 been disr e%ﬁr de

measuring or r&f ePRINRSY ‘@e'HCSPB%{Y Ogﬁa”ﬁ;]%g%qc{ﬁSﬁSUfFﬁ%Hﬁ%S%B%PQQ? of
the invention it badtosunyhi sirmgé Vigbhideis dwided. {Thatineniien \allges deliable

reproduci bility o%ng.gg%sgggﬁﬁmé n%‘ﬂ@ah‘sp%dldmeé ANRb Bee 3P 138 than

achieved if the abov tions
300 nl, preferably less than 200 nk.

15  The invention is hereafter described in more detail with reference to
preferred embodiments shown in the drawings. The technical features
and elements shown therein can be used individually or in combination to
design embodiments of the invention. In the drawings

20 Fig. 1 shows a schematic sketch relating to the principles of target
site bulging;
Fig. 2 shows a perspective view of an analysis instrument;
Fig. 3 shows a longitudinal section of the instrument shown in
Figure 2;
25 Fig. 4 shows a perspective view of a lancing element for use in

the instrument shown in Figure 3;

Fig. 5 shows a schematic sketch regarding an aspect of the
function of the instrument shown in Figure 3.

30 Figure 1 shows a view of a pressure ring 1 against which a finger tip 2 is
pressed with force F. Due to this pressing force the skin 3 bulges into the
skin contact opening 4 defined by pressure ring 1, forming a target site
bulge 6.



17 concerning the area of the skin contact opening and the anmount of
the pressing force are nmaintained. Figures 2 to 5 show a suitable

| ancing system 10. It includes a reusable 5 hand-held instrunent 11
and a disposable lancing element 12 with a piercing tip 7. A housing
13 of the instrunment contains a |lancing d6i ve 14 and a neasurenent
and eval uation el ectronics 15 shown only synbolically as a block in
Figure 3. A display 16 is provided in order to allow visua

i ndi cation of information (including status information io concerning

the system advi cgnh&QBGRE N RMcH tafadiandlolRihg, A8ahy listaHce (EBotvbén @eC. )
to the user. Optionall he instru

t nt also.conprises a MTP
control ling devi CBIETQP}/Q—BH%{W B9 1 @nf the fRexH i?rg%gs‘tﬁg’d‘,gﬁléyséﬁ‘fb’ﬁﬁ?eﬁ
(such as a buzzer jn artmplcatedd@wne by hun@rougefactoest ndigdingdhe biee oF theal s

(such as a vibrati ; 5:4.n f e kR, t
shown in Figure 4%'8{‘]5%&5%{ a%%éﬂrjrgn% %E P%s% fofl%dﬁwgﬁqg% anafégtl%z
el ement 21, ther eay)pfe@em'q%gtharﬁklnqﬁ@gs%uagﬁ'an@mgd Sd 2 pieityi & BFfefent
22. In this integi®ludpgement the lancing elenment 12 is novable in a
| ongi tudi nal direction synbolized by double 20 arrow 34. An anal ysis
el ement hol der 20-i sthpredastidigd of tre $idn durfaget dfethar@nysizs indiadawshtwHich
inside the instr u”enltargjekijdi &rst eﬁﬂp@ggg%!a? séhgw dBGREYS! Marklaf TR

hol der 20 conprises a“coupling recess i n analysiS elenment 21 and a
correspondi ng coupl i SRIEFHIPRTRTEA by theparigiariPRSChunent. In a sinil ar

manner the lancing elenent 12 has a coupling recess 24 25 ¢co ting
with a coupling pr'ot’llhﬁg'ﬁ‘cairﬁaé%reﬁ“r? ! ?E‘E??ru Oﬁq?r%?ﬁﬁggrtb”afc?}s e%? hés
recesses 24,25 and pamoongisihersson §ie2legib ritatynivnéidhe nbysicahectivity pédhe ve
coupling recesses al ,!,%J,g;%eg%ﬂdl ing of an integral |ancing and

anal ysis el ement 22 which has been inserted into the instrunent

(Figure 3). 30The-| asfsibnidionuitiods} irchalimg it pafficgar @ripecaurp rang ésimiditgy i ve
rotor 29 with a cam %ngn%hgﬁqeQgco%mgﬁé)ﬁ%gem%gptﬁ@smd a correspondi ng
ri ani sm whi ¢

camtraveler 31 forma ca ve nec controls a pivoting

movenent of a,drive gad 13anp0precadinh MRS 1dMGingXbiohdas wasind\WitBr soap,
triggering of a puncture npnovenent (by triggering neans not shown

drive rotor 29 turns9#PERM YR speed (driven by a drive spring al so
not shown) about its axis 35 and this rotational novenent is

transiated by meapg, Al 1 LB HBHk SYRBBICHRY IFBGARY PISIRNEER dllladohidvp! ed

by cam 5 traveler 31 I1nto a_ corréspon g £I_VOtI ng novenent. of drive
rot 32 which agai Whighi #eRie%iNgofiP & PEAtNCAgOUPISaMPVEBGR RBVeAEMRI e
| anci ng el enent 13ub@uihli MbvdnteritSWito MMBE tadding yinstiumeasuhk izagpsitions of

protrusion 26 penetrating i i , i 10 :
drives for |anci ng‘% ﬁé‘lfer gfnté%ﬁages%gr\‘%glnggg%ﬁaggggrﬁﬁnﬁégn%ggmsﬁ%ge eﬂts no
nore detail ed desér rgiativerioj eachoptbere§gaidistance s shown in Figure 1) can be

adjusted in order to allow a penetration depth setting. Figure 1 clearly
shows that for a given value of this adjustmeni the actual penetration

25  depth x depends directly on the distance d, i.e. the degree of target site
bulging.

As noted above, in the prior art this uncertainty about the actual
z-position of the skin (i.e. the apex of the target site bulge) has either
30 been disregarded or has been taken into account by measuring or
referencing the actual skin position. In the context of the invention it has
surprisingly been found that a very good reproducibility of the penetration
depth during lancing can be achieved if the above specified conditions



In the preferred enbodi nrent shown in Figure 4 the | ancing el enent 12
is a "direct sanpler” having a capillary channel 28 inside its
piercing tip 7 and |leading up to a sanple collection zone 23 of

| anci ng el enent 12. In 15sanple collection zone 23 capillary channel
28 widens to forma sanple reservoir chartider 28a. During | ancing,

| anci ng el ement 12 perfornms a puncturing novenment by which piercing
tip 7 is driven into skin 3. Thereafter, preferably during a 20
retracti on phase of the puncturing novenent, after the piercing tip 7

has reached its pejiferiig m%raymmesmra@@ﬁ@ﬁbpém akdl te aisumicttid ng
tip still being bel ow the surface of skin 3) sanple liquid penetrates

- driven by capil P%sﬁ'“ﬁﬂ"&%%re mainiRedapi | 1 ary 28 and reservoir
chanber 28a. Thus, in the enbodi nent shown, capillary 28 and

reservoir Cha”beffg?%ﬁest%eé E&?szféaménagmﬁ;egtan%' ‘t?r?cidd@@aq'@éf% dfe 36

suitable for storing sa bsequent transfer to

an anal ysi s zohe Sa@ﬁ“h%lﬁaﬂ‘iﬁ%‘ﬂ‘@néﬂérﬁmta ?}époﬁ?&a '%‘ﬁﬁﬁl%em?‘ﬁupdwﬁﬁsa
arrived at sanple !éﬂi;dﬁmomhawwg %oﬂthe mRyrutentIntalranskating drieo14 he

adj acent anal ysis _z anal ysi s, el a
suitable fluid co n?cﬁleastﬁreﬁ’g\'} caé‘d P g’fqgt%gblze}ec?ﬁg'ggr ?in%on@nton]y
such that in a fisptbdicalyiapua &loclin higure %ln‘ﬁd@@ﬁwﬂﬁli%atq\f@ﬁ teeweete t he

;iﬂpl e coll SCEI %awevsmaihﬁ&%tﬂﬂ of eiﬁ%ﬂ’ﬁatibat @ia@luashg aa@bymfcﬁmah&nent
is provide ereas .in_a second confi urati

35conmuni cat i oA t SREEMHILIE SYFRE. &gt AT TG %en'?eeﬁ'dﬁ'@ gnalytical resuits
configurations l@tcaw be awo@ﬂtlpsﬁbdthbyinatwnwlalscblcemema Mg by
pressing zone 23 gz‘:m diPg cga%sh?@eéwéém%ﬁ mtmgla%dﬁleeg@ms @ich as

together. A nore detal escription suc referred n of an
integrated | ancing %eréﬁéﬁ’?é@sd%’fcénjeqn%r\ﬂeﬂﬁag f%ﬂ'&b"f'@"%ﬂfﬁb‘g% as a
transfer is not nepefsAggndewause it has Sbeen described el sewhere.
O course the li5nventi on can al so be used with integral |ancing and
In a preferred embodiment (best shown in Figure 4) lancing element 12 is
combined with an analysis element 21, thereby forming an integral
lancing and analysis element 22. In this integral element the lancing
element 12 is movable in a longitudinal direction symbolized by double
20 arrow 34. An analysis element holder 20 is provided for holding the
analysis element 22 inside the instrument 11. In the embodiment shown
analysis element holder 20 comprises a coupling recess 25 in analysis
element 21 and a corresponding coupling protrusion 27 of the instrument.
In a similar manner the lancing element 12 has a coupling recess 24
25  cooperating with a coupling protrusion 26 of the instrument. These pairs
of recesses 24,25 and profrusions 26,27 penetrating into the respective
coupling recesses allow the handling of an integral lancing and analysis
element 22 which has been inserted into the instrument (Figure 3).

30 The lancet drive 14 shown in Figure 3 comprises a drive rotor 29 with a
cam 30 formed by a groove. Cam 30 and a corresponding cam traveler
31 form a cam drive mechanism which controls a pivoting movement of a
drive rod 32 about a pivoting axis 33.



anal ysis el enents having a lancing part and a analysis part fixed to
each other. Evidently with such an enbodi nent no separate hol di ng
devices io for the two parts are required. Rather only one hol ding
device is provided which sinultaneously serves as | ancing el enent
hol di ng devi ce and as anal ysis el enent hdBdi ng device. Wile
preferred devices for holding and noving a | ancing el enent and an 15
anal ysis elenent (or an integral |ancing and analysis elenent) in the
i nstrunment have been descri bed, many variants are possible. These

i ncl ]tgde g flesn gg %«ﬂer\/\{ﬂ gé}mgrwbspahau@lmmeat i & enh@ﬁ@bﬁ@nalsaawnﬁs
are fixed to and trans urin

part of the systeH{"@p é%ﬂ;rn%wq&%@e%qegﬁ rgféplﬁ,yea gf“g‘? ﬁ%r"k%/%f‘%&%f
t he i nvention rel ab@e)taboat ity 8ssi3dgrdahie golational olovdmenicis tRinsktedvibyded
in the instrument Ll | tﬁ@%aﬁnm% W@r&%dsﬁ}f)%ow%opérﬁﬁ?rh%wecf 8y @m

control device 37 conprises a sp an
arranged in sugh Ha%ﬁrﬁﬁr'“ior?a?or@?@om RiYRSing srovepeat ofirive Kgt perwhich

prA essure ri ngh_l aBagaih Rfved Dedredpondinet Sp agbdonet mbiendiusiangng 8lement
"Acting" in this Qq t r C er
it nmeans that thquél’l n‘é’hceﬁxg% %Cte;de&q{s C%ublpﬁggb%gosnu%b?%tﬁmmgﬁ@@ hat
t he correspondi ngceerling secasgréke Jigilgrgiotescrives JPF laﬁéii‘ﬁéﬁﬁtf%enﬁﬁohﬁ‘@ by

the housing. 30 | BetdeddsBRiddlRRRBWNEROWIUSNnET BldFe dRtd1BE esudrigtfonsi i NQ
38 rests on a wall of housing 13 and its other end presses against a

frane el enent ‘39 C&F¥™y I ancing drive 14. The force of spring 38 is
further transmtted fromthe frane elenent 39 to pressure ring 1 via

pillar elements 4, M}Q%%Péfséwéﬁbad.ﬂagmkhb@nWhgﬂb@dmaqsar%gtené?ﬁer@qzls

pressure piece 42 ressure. rjn
housi ng 13 such t Rafirgdt S?%‘pﬁfl"a‘?"ﬂg %@@fﬂ%g%ﬂj’&?héq '"F'ﬁ’&qﬁsoor’?f&'”gg‘pz‘;
spring 38. Wien aansé&radpgasstesa swenple collectorf zamge?3 d¢filgncihg elembnt 12. In

direction of ro | r

the I at tor moiss dBMRRAPITGoRERs 2 Sy Erdtteltd MoBhERAMER dleeiBide
spring device). W@O&Toﬁémi’ﬁe%@ont act between pressure piece 42 and
the housing 13 at pressure ring bearing 43 is interrupted, the force

ot her words the 1 DHRBS FrelRt BEREERIEL" 2 Balimb ¥ BiheRlinh Moy blrBHFEy '

other words the foree? eropressure rin
agai nst the skin whidhrpierping tl9t7af§L¢§lV@ertCr hin éd'“[!iijﬁ‘a’l‘teF Preferably during a

20 retraction phase of the puncturing movement, after the piercing tip 7 has
reached its point of maximum displacement (but with the piercing tip still
being below the surface of skin 3) sample liquid penetrates — driven by
capillary forces — into capillary 28 and reservoir chamber 28a. Thus, in
the embodiment shown, capillary 28 and reservoir chamber 28a together

25 form a sample collection device 36 suitable for storing sample liquid,
ready for subsequent transfer to an analysis zone 8 of analysis element
21.

Once sample liquid has arrived at sample collection zone 23 it may be
10 transferred to the adjacent analysis zone B8 of analysis element 21 by
means of a suitable fluid communication device. Preferably the
arrangement is such that in a first configuration no fluid communication
between the sample collection zone of lancing element 12 and the
analysis element 21 is provided whereas in a second configuration fluid
35  communication takes place. The switching between both configurations



the pressing force control device 37, enbodies here by neans spring
38. The principles used in this design are nore clearly apparent from
figure 5 showing that spring 38 acts between housing 13 and pressure
piece 42 15 with pressure ring 1. Drive 14 is connected in a defined
spatial configuration with pressure ring19% in such a manner that .t he
di stance between the point of maxi num di spl acenent of the | ancet
novenment and the pressure ring 1 is independent fromthe conpression
status of the spring 38 and the correspondi ng axi al novenent of

PL esz ur te pi ecef 42 carkle E’é&hﬁma&édyoytdi@ sSiRatld Rbaf) Big. By pAIskiag zemsl2hence
e distance of t ssur

di spl acenent can g@ \B 'ﬁﬂéﬁﬂﬂ’ %ﬁﬁc@?ﬁ?‘ﬁé‘n@%ﬁhﬁﬁno{e d%tgl!eq he
| anci ng penetrati descaiemnrmf sich prefertedwesign of 4 integraded langing Ard analysis

interaction of theeHsal wih E\pntéiﬂgﬁle%wpféetran'sfe? is rhdt %&ééasrymycs.sseq{ héé me
at which the pressure ring 1s first pressed down 25unti’l the body

part is removed t hePredgssHdedRissWelR| | known t he force of an elastic
spring 38 increases linearly with its elongation (i.e. conpression in

the case of a cowe;fe(%a}sgnthgpg%ﬂﬁmﬁ aﬁhﬁw)bgobgédt &ﬁq‘iﬁk@br%i(‘ian% ngté}ﬁ':!

i nvention the force essure
agai nst the skin §h%il’9:'5 @éméﬁfﬁthﬂ&m @dargingsraryand a é”al!tsl'ﬁap%ﬁ’ieﬁtt? 8Ach

T her egf shoul dhn%t:—@xf@mh ntlmntﬁrs@fslehh@gwdoumént Ag s%@éﬂd%sh@ﬂlﬁgiﬂeﬁbéé/e
n order to achieye this e is prefe

arranged in sdfh XTRGHEP aﬁﬁé‘f Fatq”'ir %ﬁ&he{‘g Pg%ég]g "%rﬂ%ng?resapr{gv@
the spring is alreahih sionfanesssiy s¢ves dh lwnagm@e%ﬂﬂobﬂmgedﬂvmsal‘@nas

spring 35ext ended);avenelbdefhdMifssdvt@ force is exerted onto pressure
ring 1, i.e. 21 pressurering 11s inits "hone" position resting on

t he surroundi ng wal |l (bearing 43) of housing 13. The degree of this
pre-tensioning i smeipréfh&id d!dw‘z:efscﬁmrdmldi)fg syxmoing3Blaacihg algment gritean

pressure ring,l V%élﬁs’?e: &n t&&?}alzgnd@l%%rn? ﬁf]aﬂ@’syelgt‘ﬂeﬂ?rn‘? tﬁég"an

10 %within the s novenment ran ressure rin
In this context i !ﬂsifngﬁth‘i‘teaH?e’t @eﬁﬁﬁﬁd:sﬁ‘?@y VEHRR!S | %etﬂ?és'ﬁﬁt iTpgse
movement range thechkessded@gniio whhambiysig eleeianeeadidraaddingosements are

other body part) fixed to and transported by means of a tape during at least a part of the

system operation.

20
A special feature of the system of the invention relates to a pressing
force control device 37 provided in the instrument 11. In the embodiment
shown the pressing force control device 37 comprises a spring 38 which
is embodied and arranged in such a manner that one end thereof acts

25  against pressure ring 1 and the other end acts against the housing 13.
"Acting" in this context does not require immediate contact. Rather it
means that the spring exerts a force on the pressure ring and that the
corresponding counter-force is (directly or indirectly) borne by the
housing.

30
In the instrument shown in Figure 3 one end of spring 38 rests on a wall
of housing 13 and its other end presses against a frame element 39
carrying lancing drive 14. The force of spring 38 is further transmitted
from the frame element 39 to pressure ring 1 via pillar elements 40.

35  Pressure ring 1 is embodied as part of a pressure piece 42 which is



and the pressure ring 1 is controlled only by the force of spring 38
10 bal anced by the pressing-down-force of finger 2. This condition
woul d not be net if the novenent of pressure ring 1 was influenced or
limted by sone kind of abutting nenber or obstacle acting - within
its possible novenent range - on ring 1. 20n order to neet this
condition a pressure ring novenent limting arrangenent 44 (figure 5)
is provided by which 15 the maxi mum di spl acenent of the pressure ring
1 possible by pressing with a finger 2 or other body part is limted
within a fully spepbRg-tyQRsessurdYiRFBBAAgdI6 Kiusing e 3RSuUeh it & is lakiginy | n
the preferred enbodinqnt shqmg }n fi%ure ﬁathis I's achieved by a 20
contact surface 4BO¥ARIEASFESIING RSP e vicinity (at the outer

side) of the pressure ring 1 in such a manner that a body part

d i tt j : i ;
pressed agains theﬁraeﬁ&w egéeQQeFPagigcﬁa%&efﬁng? C@’Hﬁ)&tlbn%f Bir&RFIr €

ring, abuts again he contact sur i I's abutti n|9 t he
pressure ring &anONOPrERSUIRRIRE 42 WihRIESsure tng 1.Rke [pigsmpyes downwardly
dihSpl acenment ) of t lbgaiﬁsftetg§ free E'f BEringh3s {dnetidh sboxly dpacd). As 886 ag the
thereagainst) is Lint Wt u i i .

di spl acenent depeﬁﬂ'ipa%%e%eee noﬁrg?ssgﬁ%gég? Q%R%ﬁﬁ&{sh}g%ﬁ%‘@ G ?%
protrudes from t héearingt #3iieinterietied, e (fesat Actrrisar It ise balgpcedype the

pressure piece 42puiskiigRbRAIHEE of iHRdinked. Tn BhESHEds ARG BY Whichitise
movenent is discontinued

_When finger t.i cant acts. t surface of
Sohousi ng 13 A RESOHEITEy S are LR sgrbdafis SO G i 'Hiug HirtrBfGH B,
it is al so favoraliespressirdferceéeshinel desice 3¢ emtiodies hiree byavéansmpring 38.
di spl acenent of the pressure ring 1 during practical use is small.
Preferably it should he |ess than 3 mm nore gref rablélﬁss t han 2
mm 35and even nor "pPEAGRIEDHYSEA 'R YUS 99300 are mAre FiRATYIRpREETE HeMdi9seahce
dr of 22 the pl asrowihg fitatSpringe3s hatg bitvaed Hohsingidp @cd predsorespiemy 42
surface shoul d_not, .he - qe.. Preferpe j al u n :
cal cul ated bngdd:i"r'ltg Bgeg&r%ﬂ?]{'@etqhe&%n#o%e nggelégu}rg d gé?%?eﬁg%tai
val ues. On the ot Benfigheatian dvithspiesau® ABY Thd EH 2 manner xmgﬁg detRers
because it i fS faV@éﬁl&bﬁttﬁ@;ﬁoir‘ixo‘fhﬁxhﬁlﬂdhihﬂ@c@ient Bethi eicEtUIBEment akd
protrusion of pressure ring. 1 versus n i
Simplifies the fil RESHFEang i R e%?%é?@"ﬁ%% SorfiRERIOBLE D the
Therefore this prepiings3®and the cartespendingada® raevemenb ol prepaurapiece £t

0.2 mm and prgf eppdbisbRt tHeC88dtial - cantigiiratdnOhi GRALL aARd diflak@MBf the
earlier devices pressureé.

ri should_be non- deformable ip the
Sense that it ShoBrSSHB s lonahg el SFRETD S RBR e Be 4301 ¢ ne
system A suitabl ¢edwesnt pwivapieg antemiedishtcodet theclapeing sematratiomdentiaunit be
det erm ned experi repbablor. RGCRIHLMe FRarhdBn RE GREMer AR WhEdeRcLfi ol NE
inventors it should pre¥era I¥, ave a wdth of at
from the point of time at which the pressure ring is first pressed down

25  until the body part is removed therefrom.

As is well known the force of an elastic spring 38 increases linearly with
its elongation (i.e. compression in the case of a compression spring as
shown). In the context of the invention the force by which the pressure
30 ring 1 is pressed against the skin shall be controlled closely, i.e. the
variation thereof should not exceed the preferred limiting values given
above. {n order to achieve this end, spring 38 is preferably embodied and
arranged in such a manner that it is pre-tensioned. This means that the
spring is already compressed (or in the case of an extension spring
35  extended) even is no pressing force is exerted onto pressure ring 1, i.e.



15 nost 3.5 mm preferably at nost 2.5 mm and nore preferably at nost
1 m A preferred mninumwdth is 0.5 mm preferably 0.7 mm and nore
preferably 0.8 mm The ring should protrude from any adjacent housi ng
surface by a sufficient distance to allow easy tactile recognition

t hereof by the user. 20 O course the co@dtruction part at which the
pressure ring is provided can have many different shapes and designs.
The term "pressure ring" refers to the ring-shaped surface of the
respective part which in practical use, i.e. under the conditions

prkeval i ][lg in uOfSI BsOiretrdg PRI iits Uhathe"i frsitibh @dlihg cAShe @U@ idngt Wsll
skin surface. qoulr e rin e
pressure ring) ca PeR0L aq@f)lhsdnig%iqﬁg dgﬁ%?&&]ﬁﬁsgp%%é&? ’]'”Q(Sﬁts}lch haf

rounded edges. Futhehieraeosfespting 38 eacting' pn despressure Mgl Ideasies iyt nchaeee t o

be understood as gnbshBg brsfErduRa nbomaﬂe wnnﬁ@b/s Lmthﬁdtﬁé RprindRBbA&S
the ring shaped surtface cont actin in can have int erruptl ons

(for exanple by r@@é@@@%‘)mm@ﬁh%ﬁﬁﬁ%"%mver be smal| enough not

to spoil the described function of the pressure ring. 23 In the

preferred enmbodi meng. S&H%‘M}(t gtqs ne'%lgﬁt e r%g‘rﬁe éd?étthé‘t”ﬁ%e gHﬁrghﬁcﬁgﬂ{eﬁt

conprises a pressure-ring-no tion device 45.
context of the se&¥ed “F\%PWS‘Q@QI&E%Q @ﬂ*‘”gﬁét"‘ieﬁvé'?ﬁf‘mr?t o gheyrhody PaRl v a

part of a M TP comhd he (passG®. rifdanis dodfrolfBavenetly etforki ensmihg I |
S known, for exa L8 adlqbeyqe%{a es§sﬂ%%ﬁo4§or n?ﬁ}ﬁgm %@&ndf&k !A/Xulhgm{ he

drawi ng. Such'8 d&9PRE Verne ressure plece
hence of pressur ebeimg ifithe mppyemeniefspragsud rg ﬂmlhﬂl@m%%"m'wsbxl on

by finger 2. Suchgdategtd emaalrﬁr@wﬁema.eblabbsf@é@raam Wﬁﬁtttsoﬁ&smle

including an indication to the user (via ener ators of
i bl € or tact || EAVBENGRI 18 R 18Pt TERL Y SPP R A P

"ready for |anci nghg mdvementlimitied prremgeakait ¢4 dfiguré \b) ishprogidgadly watficht he
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triggering the’l

ng
descri bed above. Whigtinasr 2 %R“E’?fé?‘?ﬁ’ﬁrpé‘%ﬁdime%lwtaﬁa? %’V§pﬁﬁ%?ﬁ?%nt
devi ce 47 as part nedveinbet rangd sfunepriessite rifdli s can be any device which
is suitable to nmeasure a val ue of a neasurenent quantity relating to
a change of analysis elenment 21, which change is a neasure of the
desired anal yti calln trel peferied embodiment SRWRAD fignee Arthiisyisi achivued bY éhent

device is enmbogi edoftast surfdée m@mm éﬂr@d@ﬂ%ﬂfe&mmt‘; (@f the ditdreie) on
area in the analy

8, h
Source 48 a | ghiREeare g Ao 3 Palst N SRRt 468 delie
synbol i zed by a | émspressurexingil, andibereby momiag ke @remgnﬁ@rﬁéwts apaVist es
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17 in accordanse wothhparmhpressioptigraagainstaspietted oiVith bech arvembodimentdke s

use of maximum displacement depends on the distance dr by which the
pressure ring protrudes from the instrument housing (contact surface 46).
When pressure piece 42 with pressure ring 1 is pressed downwardly this
movement is discontinued when finger tip 2 contacis the surface of
30 housing 13 in the vicinity of the pressure ring 1.

In this context it is also favorable if the design is such that the maximum
displacement of the pressure ring 1 during practical use is small
Preferably it should be less than 3 mm, more preferably less than 2 mm
35 and even more preferably less than 1 mm. Therefore the distance dr of



t he pressure-ring-novenent detection device 45. Once M TP control 30
device 17 signals the start of an MTP it generates a signal by at

| east one of signal generators 18 and 19 and/or automatically
triggers a puncturing novenent of |ancet drive 14. The end of the

M TP period is determ ned by the nmeasure@@nt and eval uation

el ectronics 15, for exanple on the basis of a predefined tinme period
required for generation 35and transfer of sufficient anobunt of sanple
liquid fromthe finger tip 2. 24 Alternatively the status of a

suf ficient sanpl etﬁer;ﬁé}@‘@rpré&wehﬁag%wmbabjsacéiﬁtlﬁoitﬁgis@%c‘élsihb@mnet

sanpl e transfer det
phot onetri c det ecS?g g;g? here{ségﬁgl eg\{‘rgﬁﬁr\%\({)m%tse% lE Fﬁl 'Ftﬁ? % %ﬁ’dmg
| anci ng and anal yS$issnwl tertemergionsd mXIéﬂUEtdlﬁwlwm%Nﬁlaeﬁ sOn he other

detecting that sapphfdldhdtidGhot E@fb%p&ﬁéileﬂn&rkﬁtﬁé@ b@@&sé%ﬁ?@gra%le for
certain point in |ts trans

enbodi nent shown hethagdy f“@a‘f‘&&ﬁ“%f“@é“@f&ﬁ%“cﬂf PE?éWEé'”Er&R’&?”éG?E‘e
t hat during the eatjatent Molding breapsireslifien ghd fimdirgy ofsa whitdblenfiidee positige

given by the above,i tﬁgﬂgér ?’ﬁ&eﬂo?ﬂ&ﬁé &gtnyﬁtgﬁ"?gmﬁ ﬁréc‘%b&d' %ﬁcﬂfd be at

variation of the pressing force a{?
t he above identifie8d t@&m”&tq”érpmr‘f?fﬁply legple- 9/t h are nuch smaller. -
25 - Clains: 1l.lnstrunent for produ0| ng a sanpl e of body quuid for

o e oY PaBLr i R B RGBT el BT
sai d housing for dﬁﬁovnatgje & lfmneqmsg tbatelhﬁh@uld not be visibly defonned during
normal use of the system. A suitable exact shape and width of the
pressure ring can be determined experimentally. According to the
present knowledge of the inventors it should preferably have a width of at
15 most 3.5 mm, preferably at most 2.5 mm and more preferably at most
1 mm. A preferred minimum width is 0.5 mm, preferably 0.7 mm and
more preferably 0.8 mm. The ring should protrude from any adjacent
housing surface by a sufficient distance to allow easy tactile recognition
thereof by the user.
20
Of course the construction part at which the pressure ring is provided can
have many different shapes and designs. The term "pressure ring" refers
to the ring-shaped surface of the respective part which in practicai use,
i.e. under the conditions prevailing in using of the particular instrument)
25  contacts the skin surface. Of course this ring-shaped contact surface (i.e.
the pressure ring) can have varying shapes including e.g. slightly
rounded edges.

Furthermore the term "pressure ring" does not have to be understood as

30  being limited to an uninterrupted ring. Rather the ring shaped surface
contacting the skin can have interruptions (for example by recesses)
which should, however, be small enough not to spoil the described
function of the pressure ring.



connected thereto in a puncturing novenent in which the |ancing

el enent noves, after triggering the puncturing novenent, in a
puncture direction 10until it reaches a point of naxi mum di spl acenent
and in a reverse direction after it has reached the point of maxi nmum
di spl acenent, a pressure ring surroundi n@3a skin contact opening and
bei ng adapted for pressing against the skin such that the skin bul ges
into the opening for pronoting expression of body fluid, 15wherein

t he skin contact opening has an opening area corresponding to a
circle with a diametige pfleferted eamoditentm shodnatn rfdguire 83nthe amedruntehe

i nstrunent conpr i ie%gmgﬁgéhﬁ&s ao&ggsuggH,I,imovgrgé(.ét%%tecﬁén gé}}ger% H ng

the pressing forc ressure ri At
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produced by pi er cichg b& Reed Kdr réuﬁﬁrﬁhtsbﬂlyttﬁ@gb‘ilﬁ RERNEIRE ARk @mERY ]possmrI]y
urt her

anal ysi s. Instrurre t éortdl ng to aF% Ot?f’ claims | to 4,
conprising a sanpP Y UM 85 PR PEha¥6i ce for col lecting an
anount of sanple I|qU|d required for analysis, a disposable analysis

el ement, and gghol uPéJs,@lﬁmeﬁﬁor%%on@hqlanguys.Q%@Q@%mhﬁd&k&Wés dh
sai d hou3| ng such is transported thereto
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of the instrunment anC| ng I Cl ent
sanple liquid for tfé@nﬁ?%?@wns thg aﬂi‘i‘ﬁ's §‘e§§'¢r6ﬁ‘6§t device is embodied f°r a

20  photometric measurement of a detection area in the analysis zone 8 of
analysis element 21 including a light source 48, a light detector 49 and
corresponding light guide means symbolized by a lens 50. Other types of
analysis measurement devices could be used as well, in particular
electrical measurement devices, as are common for the evaluation of

25  electrochemical analysis elements.

In the system shown in Figures 2 to 5 a MITP control device 17 in
accordance with the second main aspect of the invention makes use of
the pressure-ring-movement detection device 45. Once MITP control
30 device 17 signals the start of an MITP it generates a signal by at least
one of signal generators 18 and 19 andfor automatically triggers a
puncturing movement of lancet drive 14. The end of the MITP period is
determined by the measurement and evaluation electronics 15, for
example on the basis of a predefined time period required for generation
35 and transfer of sufficient amount of sample liquid from the finger tip 2.



6. Instrunent for producing a sanple of body liquid by piercing the
skin and for 10anal yzing the sanple with a | ancing el enent having a
skin piercing tip , a sanple collection device for collecting an
anount of sanple liquid required for analysis and a di sposible

anal ysis el enent, said instrunent conpri $fng a housing 15a | anci ng
drive within said housing for being connected to a | anci ng el enent
and for driving a lancing el enent connected thereto in a puncturing
novenent in which the | ancing el enent noves, after triggering the
punct uri ng novenelternatively thesttus of adsufieiant eamplattiansfet mag detseparatghoi nt
of maxi num di spl age/eay t@%ts@e%a g}éeﬁéﬁfé#'cfe?é&hbrp&e%fwé 8k a?@'kﬁomﬁu

reached the point of maxi'mum cenmen essure r

surroundi ng a ski Hecafit §& Rbs@mqtr& SREcns; A th&dé&'ﬂ"@l tfel‘ﬂs%’é‘fchﬁ‘ the
pressed agai nst t hegi mne:ughaﬁmaha@&;ie ekmantbgtg@sby nélecttids @mumg
for pronoting expression b I ng
an anal ysis el g tség %\ggs '%@X d u' stﬂac 58?%;&![915%21 ga a%he ?#an
liquidist ranspolppletjlntlthéfﬁmnﬂl‘tfnﬁ&npn’ﬁ@f@%mﬁsenéhﬂ‘?féféqq"b?ﬂtééwl@etﬁﬂ)r

anal ysi Si wher tel Na IIEIathrf%FHe' cEHn%Ia@évic@WﬂéHe@%uF@fHapﬁurﬁ?Tg tfhe entlrebMiTP
user-i nstrunmen ractio | i shi a_.pressi orce n
Uhe ek e the. BieceBerinS s SN, 1o Pe ™ BE, P AbRre e
sanpl i ng a suf fi cilimiting asivast Preferatdynifieevariation of th@rpr@smbyfeucs dusingthenpst
3 seconds. 10  MITP should be within the above identified varation limitations which are

much smaller.



7. Instrunent according to claim®6, wherein the duration of said
mpimuminteraction tine period is selected fromnof nore than 2
seconds, and not nore than 1 35second. - 27 - Instrunment according
toclaim6 or 7, conprising a mininuminteraction tine controlling
device for controlling that the mninuminteraction tine is

mai nt ai ned by the user of the instrunment. Instrunent according to
claim8, wherein the m ninmuminteractden tine controlling device
conprises a signal generating device adapted for generating an

audi bl e, tac(r;[iail .or visible signal for the user at at |east one of

t he beginning of the mnimuminteraction tinme period and the end of
the mni‘/muminteraction tine period. Instrunent according to any one
of clains 6 t.0 9,inscompt bspronycieg Psaaiki o fodly Oquidorcnalydsaly pkesing tre skiar
control ling the RfRsEhAY deflehi®aBRlIRE ie;cagﬁ]pr essure ring and the
skin. Instrunent according to claim 10, erein the pressing force
control dévice i sadthetpineckhborg mai ntai ning a m ni num pressing force
selected fromat least 3 N, at least 4 N, and at least 5 N, between
the pressure ring and®t®€"$ki n during the neasurenent interaction
tine _perl od. Instrune tla%ﬁﬁoJrigé Whihosafal gt!ug%%(?orogrivi"lll%!a YX‘HS%J}ge'eBmEQe
pressing force control devfice is adapted for maintaining a maxi num
pressing force sel ect E¥"¥Fede° ifd Y CWERaNovyRenyip whictgthqanciig glement ppst 7
N, between the pressumeves|diigr tagudringliee Bkéiuringl movargnt he prease dientent
interacti@n tinme peri gy itlBhdsUBBht FCHRAUHRLINN BistiReGbiaM 102 Qbvekd,
wherein the pressing forgg aﬁe??hgsqgacgeedviﬁecp%ln¥c%m%%%@l%?@\%gcg% rﬁ,m ntai ning
a maxi num vari ati on range o € pressing force between e pressure
ri lng .ang ]Ehe skin dur k p@sduhQinFRASUIRER RN EdhtaBoB&HiNgQRG bdinFRdReIied ;
sel ected from not nor +/ - . 0. . n,+.- 0. an
not nore than +/- O. Zgrﬁlgsg?%g?é%#gﬁ? ngl(n:cggl%gfhﬁ%l&:ﬁg&%@ﬁtﬁhiﬁ%ﬁgTq’
wherein the pressing POPEEIEFHRSFHN FERAYEL i s adapted for maintaining
a mexi mumgvari atign..range of the pressing force between the pressure
ring and the skin during the neasurenent interaction time period

sel ect ed from notthdExinecohtBa Rpening haS a¥/ppdiiny al¥Blicerdspradingtio-a d@die Yith and not
more than +/- 5 9%amefkpor ol Bt S MIBRY 2 306Q 5 Ay t 0 any one of clains 1
to 14 having no user-setable penetration depth adjustnent neans. 16.
| nst runment accor dhengsitumeainyorphees Gf predsal Mercel cordrolSdeningl fak CoobitIlidd the

conprising a - Zfssing force between the pressure ring and the skin at the time of triggering the
20 puncturing movement, to be at least 3 N and af most 8 N.
2. Instrument according fo claim 1, wherein the opening area of the skin contact

opening corresponds to & circle with a diameter selected from the following
ranges: at least 4 mm and at most 7 mm; at least 5§ mm and at most 6.5 mm;
25 and at least 5.5 mm and at most 6 mm.

3. Instrument according to claim 1 or 2, wherein the pressing force control device is
adapted for controlling the force, by which the pressure ring is pressed against
the skin at the time of triggering the lancing movement, is controlled to be at [east

30 4 N and at most 7 N, or at [east 5 N and at most 6 N.

4, Instrument according to any one of claims 1 to 3, further compiising a holding
device for holding an analysis element in said housing such that a sample of bady
liguid produced by piercing the skin can be transported thereto for analysis.

35
5. Instrument according to any one of claims 1 lo 4, further comprising a sample
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collection device for collecting an amount of sample liquid required for analysis, a
disposzble analysis element, and a holding device for holding the analysis
element in said housing such that a sample of body liquid is transported thereto
from the sample collection device for analysis, wherein a minimum interaction
fime period of user-instrument irderaction by esiablishing a pressing force
between the skin and the pressure ring of the insirument for lancing and sampling
a sufficient amount of sample liquid for analysis is at most 3 seconds.

Instrument for aroducing a sample of body liquid by piercing the skin and for
analyzing the sample with a lancing element having a skin piercing tip , a sample
collection device for collecting an amount of sample liquid required for analysis
and a disposible analysis element,

said instrument comyprising
- a housing

- & lancing drive within said housing for being connected to a lancing
glement and for driving a lancing element connecled thereto in a
puncturing movement in which the lancing element moves, after
triggering the punciuring movement, in & punciure direction unti it
reaches a point of maximum displacement and in a reverse direction after
it has reached the point of maximum displacement,

- a pressure ring surrounding a skin contact opening and being adapted for
being pressed against the skin such that the skin bulges into the opening
for promoting expression of body fluid,

- a holding device for holding an analysis element In said housing such that
a sample of body liquid is fransported thereto from the sample collection
device for analysis,

wherein

a minimum interaction time period of user-instrument interaction by establishing a
pressing force between the skin and the pressure ring of the instrument for

lancing and sampling a sufiicieni amount of sample fiquid for analysis is at most 3
seconds.

Instrument according to claim 6, wherein the duration of said minimum interaction
time period is selecied from not more than 2 seconds, and not more than 1
sacond.,



21. 25 22. 30 23. 35 24. device for the autonmatic
triggering of a puncturing novenent. |Instrunent according to any one
of clainms 1 to 5 and 10 to 16, conprising a delay timng device for
controlling a delay tine between the point of time at which a defined
m ni nrum pressure force is applied, and the triggering of the
puncturing novenent.

-27 -

8. Instrument according to claim 6 or 7, comprising & minimum interaction time
controlling device for cantrolling that the minimum inferaction fime is maintained
by the user of the instrument.

5 9 Instrument according to claim 8, wherein the minimum interaction fime confrolling
device comprises a signal generating device adapted for generating an audible,
tactile or visible signal for the user at at least one of the beginning of the minimum
interaction time period and the end of the minimum interaction time period,

10 10, Instrument according fo any one of claims 6 to 9, comprising a pressing force
control device for controlling the pressing force betwaen the pressure ring and the
skin.

11. Instrument according to claim 10, wherein the pressing force control device is

15 adapted for maintaining a minimum pressing force selected from at least 3 N, at

least 4 N, and at least 5 N, between the pressure ring and the skin during the
measurement interaction time period.

12. Instrument according to claim 10 or 11, wherein the pressing force control device

20 is adapted for maintaining a maximum pressing force selected from at most 10 N,

at most 8 N, and at most 7 N, between the pressure ring and the skin during the
measurement interaction time period.

13. Instrument according to claim 10 or 11, wherein the pressing force control device
25 is adapted for maintaining a maximum variation range of the pressing force
between the pressure ring and the skin during the measurement interaction time
period selected from not mere than -+~ 0.8 N, not more than +- 0.3 N, and not
more than +/- 0.2 N.

30 14, Instrument according fo claim 10 or 11, wherein the pressing force control device
is adapted for maintaining a maximum variation range of the pressing force
between the pressure ring and the skin during the measurement interaction fime
period selected from not more than +/- 15 %, not more than +~ 10 %, and not
more than #/- 5 %.

35

18. nstrument according to any one of claims 1 fo 14 having no user-setable
penetration depth adjustment means.

16. Instrument according to any one of claims 1 to 5 and 10 fo 15, comptising a



I nstrunment according to any one of clains 1 to 5 and 11 to 17,
wherein the pressing force control device conprises a spring device
arranged such that one end thereof acts against the pressure ring and
the other end acts against the housing. Instrument according to claim
18, wherein the lancing drive is connected with the pressure ring in
a defined spatial configuration, such that the di stance between the
poi nt of maxi mum di spl acenent of the2fanci ng novenent and the
pressure ring is independent fromthe conpression status of the
spring device an tion of the
pressure ring. %gk?ﬁﬁg%%Qggﬁgﬁgﬁﬁgﬂ#gE%\gﬁ%q%ggﬁﬁk19 conprising a
pressure ring nnvenent limting arrangenent, by which the maxi num

di spl acenenti7of trkierpnicsswling o drygnepd sieims|1de Hyndpp &siSi wgpisingla dala¥ | nger
or other body par.rhmg Sevick M leBrikomdt & HidkayRinBelween {nqudﬁtdofrmuafmmh 4 ange

of the pr E Ssure r Tamlmﬁyp engu% fo%%cfsoépgf’egg?ntd%e rl emeq o(? the\émﬁctu?hc? the

pressure ting an men ont ac
surface in the vieYafieply of the pressure ring arranged such that a
body part pressed against the pressure ring and thereby noving the

pressure ring, angmneﬁg@ecaaﬁg to% %ﬁabﬁgé.mwts%%d 1hn§t1f UpRRn the
according to any _one deV|ce IS

pri.n
P -t ens oned su@ReRATed PR BpEE iFdie B foPn PRl RL R ar s
by not nmdfPe than ewbthwofcﬂetsr?s%m%we)retsww'rmar%thwf #ieAd PR against the
spring-1 oaded novemsmat range of the pressure ring. Instrunent
according to any one of clains 1 to 22, wherein the pressure ring has
a mean w dth sel (Iected from at

oner 0 7 o RTRBLICCTNE A R herer U Bptng Syl soupeied e 1
mm System for preekye g ima defivpd epatidl cardelyetipn. guihdhat g disivacey/atweepy
pi ercing i6he ski eGP nsdxf@madispResab] @ tHeamding elotknichiSing Weidssure

according to any I i enent
whi ch i s adapte nﬁ%@gﬁ@.ﬁ%ﬁ#c aﬁgigcéiiggﬁﬁggogggqmﬁ ﬁgn%fﬁgg%gf t he

i nstrunent. 25. §V@ﬁ?ﬁﬁﬂ€@&?ﬁ” PRT2% "Sherein the | ancing
elenment is a part of an integral 5l ancing- and anal ysis el enent. 26.
Syst em accorgi ng iis@uidnBbdtbrdifiy @ clakh 18 \6h €9, @biprishe al peReird ngehaemat is a

di rect sagpl er hm.ﬁbgarﬁangmm h@wihctn@@%mﬁ BopidebALR BORE bt bﬂagsu%arrﬁB' €

| i qui d produced owto a
sanpl e col |l ecti oﬁ"?@ﬁ’ebytﬁﬁ%g RHyith 3 fnggrer %5?@%"%56‘?‘8‘?%@“’("& T8 m 25
or 26, conpri si ndpagedrhayerdent @ngaohihe aessore ridevi ce such that sanple
liquid can be transferred froma sanple collection zone of the

I anci ng el enflnt th%tr&r#e%t é‘&%%& itoscla% %HRWeranotlfle %?sluéésrlna ‘movement limiling
25 arrangement comprises a contact surface in the vicinity of the pressure ring
arranged such that a body part pressed against the pressure ring and thereby

moving the pressure ring, abuts against the confact surface.

22, Instrument according to any one of claims 18 to 21, wherein the spring device is
30 pre-tensioned such that its force acting on the pressure ring varies by not more
than 20 %, or not more than 10 %, within the spring-loaded movement range of

the pressure ring.

23. instrument according to any one of claims 1 to 22, wherein the pressure ring has
35 a mean width selected from at least 0.5 mm and at most 3.5 mim, at least 0.7 mm
and at most 2.5 mm, and at least 0.8 mm and at most 1 mm.

24, System for producing a sample of body liquid for analysis by piercing the skin
comprising a reusable hand-heid-instrument aceording to any one of claims 1 to



15 28. System according to claim 27, wherein the fluid comunication
device is swtchable between a first configuration where no fluid
communi cation is provided and a second position wherein fluid
comuni cation is provided.

-00 -

23 and a lancing element which is adapied o be interchangeably connected fo
the drive of the instrument.

25. System according to claim 24, wherein the lancing element is a part of an integral
5 lancing- and analysis element.

26. System according to claim 24 or 25, wherein the lancing element is a direct
sampler having a capillary channel for transparting sample liquid produced by
piercing the skin by means of capillary flow to a sample collection zone thereof.

10

27. System according to claim 25 or 26, comprising a fluld communication device
such that sample liquid can be transferred from a sample collection zone of the
[ancing element to the analysis element for analysis.

15 28. System according to daim 27, wherein the fluid communication device is
swiichable between a first configuration where no fluid communication is provided

and a second position wherein fluid communigation is provided,



