1 Pricking system Specification The present invention relates to a
pricking system having the features defined in the pre- anble of Caim1l.
Pricking systems of that kind are used, for exanple, by diabetics who have
to check their blood-sugar |evel several tinmes a day and who need for that
pur pose a sanple of body liqg- uid, as a rule of blood or interstitial liquid
that is gained froma prick wound produged by a pricking system Especially
hi gh user confort is offered by pricking systens where one and the sane

appli- ance is used for producing a prick wound and for collecting a sanple
froma prick wound so produced. Automatic sanpling nakes it easier for a

user to analyze a sanple of body I|iquid, which is a considerabl e advant age
especially for persons whose manual nobility is inpaired by age or illness.

In addition, automatic sanpling reduces the risk of contam na- tion of

sanpl es, which otherwise mght lead to distortion of the neasuring results.
2 However, automatic sanpling provides the risk that too small a portion of
the body liquid issuing fromthe prick wound, insufficient to guarantee
reliable testing, may be collected. In the worst of all cases this may | ead
to the result that followi ng an unsuccessful sanpling test a user has to-
undergo a second pricking operation. In order to reduce the risk of unsuc-

cessful pricking, i.e. that an insufficient quantity of sanpling liquid is
collected, it normally is possible to increase the pricking depth so that a
greater quantity of body liquid will issue fromthe prick wound. While in

this way the probability of a sufficient quantity of body |iquid being
wi t hdrawn fromthe prick wound can be increased, a greater pricking depth
causes greater pain.

Pricking system

Specification

The present invention relates to a pricking system having the features defined in the pre-

amble of Claim 1.

Pricking systems of that kind are used, for example, by diabetics who have to check their
blood-sugar level several times a day and who need for that purpose a sample of body lig-
uid, as a rule of blood or interstitial liquid that is gained from a prick wound produced by a

pricking system.

Especially high user comfort is offered by pricking systems where one and the same appli-
ance is used for producing a prick wound and for collecting a sample from a prick wound
so produced. Automatic sampling makes it easier for a user to analyze a sample of body
liquid, which is a considerable advantage especially for persons whose manual mobility is
impaired by age or illness. In addition, automatic sampling reduces the risk of contamina-

tion of samples, which otherwise might lead to distortion of the measuring results.



Now, it is an object of the present invention to show how the collection of
sanples can be inproved for a pricking system That object is achieved by a
pricking system having the features defpned in daim1l. Ad- vantageous
further devel opnents are the subject-matter of the sub-clains. The drive of
the pricking systemis coupled, via a coupling elenent, with a |lancet for a
pricking nmovenent and with a sanpling device for a sanpling novenent.

Accordingly, the coupling part is nmoved during each prickipng novenent and

each sanpilPWe'srotdomaic sananlinggueyidgethy nsk tphtao snall inegtigoel Eg“Fé’ﬁdY §9¢d end
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part in a s |.i.ng.moyenent d. a pricki noyvengnt, are neither necessary
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| onger travel in a sanpling novenent than in a pricking novenent. It is
possi bl e hquid hemgaighdrawadfam the pack waved cyf be ingsedsedi ; gresisy erekingtdsphe
particul ar_pricking depth that neets the requirenments of a user and to
nevert hel &8 esg%ﬁ%%'tga%aéré at any tine reliable sanpling. Alternatively or
additionally, there is the possibility, with a viewto inproving the effi-
ciency of the sanpling operation, to laterally offset the end position
reached bNowhg ig e objett efghparasentnneensampd shogv how éineenllectidrs of samblessgradical | y
relative to an end Bosi.tion that is reached by the coupling part in a

pri cki ng TR r a pricking system.

That object is achieved by a pricking system having the features defined in Claim 1. Ad-

vantageous further developments are the subject-matter of the sub-claims.

The drive of the pricking system is coupled, via a coupling element, with a lancet for a
pricking movement and with a sampling device for a sampling movement. Accordingly, the
coupling part is moved during each pricking movement and each sampling movement, re-
spectively, from a starting position to an end position by an advancing movement, and then

back from the end position to the starting position by a reversing movement.

Although the sampling device should be guided for a sampling operation as precisely as
possible to the prick wound that has been produced before by a pricking movement, it has
been found as part of the invention that identical movements of the coupling part in a sam-
pling movement and a pricking movement are neither necessary nor advantageous. Surpris-
ingly, efficient sampling can be achieved when the end position reached by the coupling
part in a sampling movement differs from the end position reached by the coupling part in

a pricking movement.



Further details and advantages of the invention will be described hereafter
with reference to certain enbodinents and to the attached draw ngs.

| dentical and correspondi ng conpo- nentg are indicated by the sane reference
nuneral s. The features described nay be nade the subject of clains either
individually or in any conbination. In the drawings: Fig. | shows an

enbodi nent of a pricking systemaccording to the invention; Fig. 2 shows a
di agrammatic representation of the posjtion of a coupling part with a

| ancet, rEMacAR&etaghisverbly haking the SOYHIE RTOPEENIag doRget Fraxel BhPananite
openi ng, - kel i an. : [
accor di ngmt8 gélﬁ%néft&fmg{ blﬁ?é m‘é&ﬁrﬁl@?g. Egsdggépsgorl% ﬁ} E‘@%??%ﬁoeéﬁ%ﬁﬁ?ﬂé@%gﬁ@et ;
Fig. 4 sheekig meperasendahd partiaciap petkigg depthitBat eetPHeoreqhi@eracrBa0Ph ubg
operation; Fig. 5 shows a representation according to Figs. 2 to 4 at the
nonent of angl te agpertheless sysames drany ting reBatde saaplEIgdi agr ammati ¢ represent ati on
of an enbodi nent of a notion control adapted to generate different notion

profiles for the coupling part; 4 Fig. 7 shows the enbodinent illustrated
in Fig. 6a1@hali®y BPABAkioRIIR (RAERY HOpQRBIIRY, HiR™: vighoto BnBOWS ROk
enbodi nment ofaay tion égntggl, In thepcondiyﬁon in#gdigteﬁi g%fore a

pri cki ng apetyadfi tha;sampling 9pahtors ta lateady affyet the ead positiveatachndlby the cou-
representation of the pricking system _prior to a pricking operation,
accor di ngPing mErgin @sampling moverReitsalse pedewseRtiytelaivaocsr enthpositéorrhgt 1sg

during a pri,cki operation., . Fig.,.11 s a representation according to
Fig. 9 dullr%fi%h%%zlfgllglrl? ‘gﬁ}pﬁéégf)%rl%?P%%I?m%lmé)%_{l t'shows a representation according
to Fig. 10, imrediately after a pricking opera-

Further details and advantages of the invention will be described hereafter with reference to

certain embodiments and to the attached drawings. Identical and corresponding compo-

nents are indicated by the same reference numerals. The features described may be made

the subject of claims either individually or in any combination. In the drawings:

Fig. 1 shows an embodiment of a pricking system according to the invention;

Fig. 2 shows a diagrammatic representation of the position of a coupling part with a
lancet, relative to a body part brought into contact with an appliance opening,

prior to a pricking operation;

Fig. 3 shows a representation according to Fig. 2, at the moment a body part is pricked

by the lancet;
Fig. 4 shows a representation according to Fig. 2, prior to a sampling operation;

Fig. 5 shows a representation according to Figs. 2 to 4 at the moment of a sampling

operation,;

Fig. 6 shows a diagrammatic representation of an embodiment of a motion control

adapted to generate different motion profiles for the coupling part;



tion has been perforned; Fig. 13 shows a representation according to Fig.
11, imedi ately after a pricking opera- tion has been perforned; Fig. 14
shows a representation according to Figqg 8, prior to a sanpling novenent;
Fig. 15 shows a representation according to Fig. 13, prior to a sanpling
novenent; Fig. 16 shows a representation according to Fig. 14, at the nonment
of a sanpling opera- tion; Fig. 17 shows a representation according to Fig.
15, at the nonent of a sanpling opera- tion; Fig. 18 shows a representation
according to Fig. 16, after a sanpling operation; 5 Fig. 19 shows a

representgtion ' Fi.0. ef:.a,S ' I Ony: g, 20
shows a c}ra] 'sg-sgsgltg %gg{&&rjg%ﬁfgg ' %%(Z)tfﬁﬁgér }neﬁ%bg’l %eq}rg% hlgs?n egﬁ?ﬁf)? F%Iﬁ&%rbgn‘lf:lgreg? Fig.
21 shows a top wi®@w, taken in the pricking direction, of the notion control
of Fig. 20; Fig. 22 shows a front view of the enbodinent of Fig. 20; Fig.

23 shows a rear view of the enbodinent of Fig. 20; Fig. 24 shows anot her
enbodi nent. with coupl j,n rt.in a.starfin ositiqgn for,.a prick: ing
moverent - Fia S, 29o8ngnelts? eBfodicady d L RCLeE Splig B ot
coupling part inydggs aeiﬂgkin%cb?e;ajﬁgﬂ. of a pricking novenent; Fig. 26 shows a
representation according t0 Fig. 24, with a coupling part in its starting

position for a sanpling novenent; and Fig. 27 shows a representation

according to Fig. 24, with the coupling part inits end position of a
sanpl i ng W8vénenthows a diagrammatic cross-sectional representation of the pricking system,

prior to a pricking operation, according to Fig. §;
Fig. 10  shows a representation according to Fig. 8 during a pricking operation;
Fig. 11  shows a representation according to Fig. 9 during a pricking operation;

Fig. 12 shows a representation according to Fig. 10, immediately after a pricking opera-

tion has been performed;

Fig. 13 shows a representation according to Fig. 11, immediately after a pricking opera-

tion has been performed;
Fig. 14  shows a representation according to Fig. 8, prior to a sampling movement;
Fig. 15 shows a representation according to Fig. 13, prior to a sampling movement;

Fig. 16  shows a representation according to Fig. 14, at the moment of a sampling opera-

tion;

Fig. 17  shows a representation according to Fig. 15, at the moment of a sampling opera-

tion;

Fig. 18  shows a representation according to Fig. 16, after a sampling operation;



Fig. | shows one enbodinent of a lancing instrunment 1 according to the
invention in- tended for collecting a sanple of a body liquid. The | ancing
instrunment | conprises a hous- ing 6 wth a housing opening 2 against which
a body area is pressed for producing a prick wound. Further, the |ancing
instrunment | conprises operating elenents 3 in the formof keys and a
display 4 in the formof a liquid crystal display intended for displaying
exam na- tion results. 6 In the illustrated enbodi nent, the pricking system
| conmprises a nultiple-use pricking device into which an exchangeabl e
supply of | ancets and test el ements can be |oaded. For this purpose, the
pricki ng Biévite showsgurpssatationtcerrdngdpticll & afishe SYRBURE opwRlIonn ex-
changeabl e supply of |ancets and test el enents. The receptacle has an
opening that can be closed, arranged on the back of the enbodi nent
illustrateig 20 Ri@wsh créR@WeMednal ViRe! & ahsthad &fbodientTaShdlidd dontop reali ze
the pricking device without the possibility to exchange the lancet supply
so that the pricking device has to be dlscarded once the | ancet supply
contained_in_jt _has been . used up, The s cets and test el ements
o e | FiioR} ar oS aboa bk ckohin SEOrRhRE dfions ﬂeeaB”@tmceﬂtr%laqu figs a
plurality of l|a ts between which test elenents are arranged for ex-

am nation of a sarnple of a body liquid. The test elenents contain for
exanpl e test chem - cals which, when brought into contact with an analyte to
be detected, for exanple glucose roduce a change in color that can be
recor ded Bllgoil)rreihoiwéallfrqmVElvleﬁhéﬁmE@ﬁﬁ@atogﬁgp?(é testing, for exanple, is
| i kewi se possible. The carrier tape is noved by a transport facility in a
feed direction so that the | ancets and test elenents can be sequentially
moved to E@zgorgﬁgk QS5 $EQR s RN enktRy ;ﬂ%fﬁégg§port facil- ity may consist,
for exanp ng devi ce on I C carrier strip is wound up in
a manner S|nllar to a tape of a tape cassette I nstead of using a carrier

t ape as a s u
g shows another embodiment with a coupling part in a starting position for a prick-

ing movement;

Fig. 25 shows a representation according to Fig. 24, with the coupling part in its end

position of a pricking movement;

Fig. 26  shows a representation according to Fig. 24, with a coupling part in its starting

position for a sampling movement; and

Fig. 27 shows a representation according to Fig. 24, with the coupling part in its end

position of a sampling movement.

Fig. 1 shows one embodiment of a lancing instrument 1 according to the invention in-
tended for collecting a sample of a body liquid. The lancing instrument 1 comprises a hous-
ing 6 with a housing opening 2 against which a body area is pressed for producing a prick
wound. Further, the lancing instrument 1 comprises operating elements 3 in the form of
keys and a display 4 in the form of a liquid crystal display intended for displaying examina-

tion results.



| ancets and test elenents, other kinds of |ancet and/or test elenent
supplies, such as rotary nagazines, nmay be used as well. The term
"transport direction"” as used herein isgunderstood to describe the

| ongi tudinal direction of the carrier tape along which the carrier tape
must be transported to nove un- used | ancets to the pricking position, and
to remove used |ancets fromthe pricking posi- tion. Figs. 2 to 5 show by
way of a diagrammatic representation the manner in which a prick wound is
produced lythg illagteged embﬂdlmebbdbe paicking Stystgmghtcorrm@e&:@nn@l@plevusp tprickieg

hound s E5iEuRRainG i P aietalif siniy Shlbes 46! teshelRersl Rodedaded T8 ' o
enbod e s, biioSATRL bRGAE bfe s CAFE Sl o dodeBiklc [oflsoloh] har et as

the | ancet 9 prodtci ng t s arranged on a carrier

tape 10. Hiaggeablshppty ¢f hoetys aartesﬁelemétat T}&Srebéﬁmld)hmhépdmtgqhm&@t Wit h
t he housing opening 2, and a couplin part I whi ch couples with a drive a
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7 are arrangeéd transversely to the longitudinal direction of the carrier
tape 10. FkastheeRusddoyws a cross- sectional view of the coupling part | | and
the carrier tape 10, wth a lancet 7 located in the correct position for
use, in which it can be noved together with the coupllng part | for
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coupl i ng par I's nnve Ina pric Irec I'sin ed in
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is bent in |lengthwise direction so that the tip of the lancet 7 is lifted

of f t he canination of a sample of a body liquid. The test elements contain for example test chemi-
cals which, when brought into contact with an analyte to be detected, for example glucose,
produce a change in color that can be recorded photometrically. Electro-chemical sample

testing, for example, is likewise possible.

The carrier tape is moved by a transport facility in a feed direction so that the lancets and
test elements can be sequentially moved to the correct position for use. The transport facil-
ity may consist, for example, of a winding device on which the carrier strip is wound up in
a manner similar to a tape of a tape cassette. Instead of using a carrier tape as a supply of
lancets and test elements, other kinds of lancet and/or test element supplies, such as rotary

magazines, may be used as well.

The term "transport direction" as used herein is understood to describe the longitudinal
direction of the carrier tape along which the carrier tape must be transported to move un-
used lancets to the pricking position, and to remove used lancets from the pricking posi-

tion.

Figs. 2 to 5 show by way of a diagrammatic representation the manner in which a prick
wound is produced by a lancet 7 in a body part 5 brought into contact with the housing

opening 2 and, thereafter, a body liquid 8 issuing from the prick wound is collected using a



rier tape 10 and pricks the body part 5 applied to the housing opening 2, as
illustrated in Fig. 3. The term"bending in | engthw se direction" as used
in this connection is neant to describe7 that the carrier tape is bent about
a geonetric bending axis that extends in | engthw se direc- tion of the
strip. Bending of the carrier tape in | engthw se direction, accordingly, has
the effect that the two | ongitudinal edges of the carrier tape cone to

i ncl ude between them an H&ﬂgle different from 180, for exanple an angl e of
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in Fig. 2 position i a n a second part of
the prickiapgioovenent, the coupling part | | is returned by a reversing
novenent to a starting position for a sanpling novenent. The starting
position 8 for a sanpling novenent is illustrated in Fig. 4 and,
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i |1 ustrat efloemio tenenér, iaSsalipkapideeicaryr fpaednhing hBowsidnt.€Thd ARStrdied cédu-
transport novenent of the carrier 10 transversely to the pricking direction

noves a tBk%1g parel Hioprowidgd vitea gan dkough ywhish iy gwidedhthetparmigiganst camgng 8igpl i ng
t 11 he | t ted be- fore. Duri |l ecti f
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Fig. 5 by a i ne. conpari son w at the sanpling

nmovenent shctiber vidw ofnhtlveuplprg ki higamithe o@mier tapeirl Dn@ith hdarmdy ahaateg istlep of a
pricki ng novenent .the coupli ng_ Eart 11 is deflected laterally so that it
reaches afPrEsSHPRBUeR fosise; 1y WhRich 4t ean phmpyed togethepmathaihppoppling part 11 for

performing a pricking movement.

At the moment of a pricking movement, the coupling part 11 is moved in a pricking direc-
tion, which is indicated in Fig. 3 by a broken line. During the pricking movement, the car-
rier tape 10 is bent in lengthwise direction so that the tip of the lancet 7 is lifted off the car-
rier tape 10 and pricks the body part 5 applied to the housing opening 2, as illustrated in
Fig. 3.

The term "bending in lengthwise direction” as used in this connection is meant to describe
that the carrier tape is bent about a geometric bending axis that extends in lengthwise direc-
tion of the strip. Bending of the carrier tape in lengthwise direction, accordingly, has the
effect that the two longitudinal edges of the carrier tape come to include between them an

angle different from 180°, for example an angle of between 90° and 135°.

The pricking movement comprises an advancing movement by which the coupling part 11
is moved from the starting position illustrated in Fig. 2 to the end position illustrated in
Fig. 3. In a second part of the pricking movement, the coupling part 11 is returned by a

reversing movement to a starting position for a sampling movement. The starting position



set relative to the end position illustrated in Fig. 3, which is reached by
the coupling part during a pricking novenent. That |ateral offset
transversely to the pricking direction Ras the effect that the prick wound
gets into contact with the carrier tape 10 on an extended surface area,

bent in its lengthw se direction, and accordingly wth the sanpling device 9
arranged on the carrier tape 10, nanely a test field. This ensures reliable
collection of a sample of a body liquid. If the coupling part 11 were to
reach thefosafemphag wmﬁ@wsng}um&edéar‘fwm@l%rﬁ&féw ésdewabwpthe stRItig
novenent, i Qsi tian IIu d4n Fig. 3, then the carrier tape
10, Dbei n%osgédntf%f%pp@klagﬁwvgmeat 1:”8% %i] Pﬁ%lﬁd touch the prick wound only by
its bending edge. Even the snallest novenent of the body part 5 could then
have the result that the relative position of the prick wound between the
pri cki ng Rodxheuid Sassinghieons ampick v umd peadned lsaliuﬂtmtesll diggrainynatipalhips daers t he
bendi ng ed rr| t 0 could cone,.to be s ace rick
wound o snect-aht caliine Booy BRLS” BEEYCF A umAling RHEd MGCISTELbO S G her
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case of a sanpling novenent, as illustrated prick
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full surface so that a sanple of a body liquid 8 can he picked up reliably,
even in cBedrigkingmesitiondn theogapmyf the sewlingdprtt Havhere ¢ lapess (| was lpegtedReml e,
fron1aneFents of the body part 5 relative to the housing 6. The | ateral

of fset of Ytie coupling part | | preferably amounts to nore than 1 nm so that
positioning inaccuracies of the sanpling device 9 or novenents of the body
part 5 are of no significance, if possible. In principle, inproved sanple
col | ect i oBurmy coltwetier ef a sahple, the canthitapedd inbeit ia iﬂsaer@tlai/ise)ﬂfrs@ton, justeas

transversely to the pricking direction, of |ess than }“85 6_shows an
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pricking movement. During the advancing step of a pricking movement the coupling part
11 is deflected laterally so that it reaches an end position, illustrated in Fig. 5, laterally off-
set relative to the end position illustrated in Fig. 3, which is reached by the coupling part
during a pricking movement. That lateral offset transversely to the pricking direction has
the effect that the prick wound gets into contact with the carrier tape 10 on an extended
surface area, bent in its lengthwise direction, and accordingly with the sampling device 9
arranged on the carrier tape 10, namely a test field. This ensures reliable collection of a

sample of a body liquid.

If the coupling part 11 were to reach the same end position by the sampling movement as
by a pricking movement, 1.e. the end position illustrated in Fig. 3, then the carrier tape 10,
being bent in lengthwise direction, would touch the prick wound only by its bending edge.
Even the smallest movement of the body part 5 could then have the result that the relative
position of the prick wound between the pricking movement and the sampling movement
could slightly change and the bending edge of the carrier tape 10 could come to be spaced
from the prick wound a sufficient amount to cause body liquid from being picked up either
not at all, or in insufficient quantity. That risk does not exist in the case of a sampling

movement, as illustrated in Fig. 5, the prick wound being contacted in this case by the bent-



ment, respectively. In Fig. 6, the coupling part 11 is illustrated together
with the drive 21 at the tinme a body part 5, applied to the housing opening
2, is being pricked. The drive 21 conppises a rotor with two grooves 22, 23

of different depths disposed on a cylindrical |ateral surface of the rotor.
The two grooves 22, 23 each constitute a cam Cans of that type are also
described as slotted link. The coupling part | | conprises a camrider 24

t hat nmoves al ong the deeper groove 23 dur- ing a pricking . nmovenent, as
i || ust r at 6T CATIEF &ﬁpeé% Oméltég%}gﬁlir eaartleatflsawlqﬁg% O%QWHEPB ¢HOC Righedr 21
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spring 25from é@ientsof@Re bedyart Nalatids td iHetho@sihg bct i on as possible will

occur during a pricking novenent. The spring 25 is supported on a guide 26,
which is novable in the pricking direction and which in the illustrated

enbodi nent, i s confi.qur as_a,.quid arrija adapted to vab sl i al ong
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engages the groove 22 of |esser depth. Accordingly, the end position of a
sanpl i ng noveygeifearceoif poiseble dupirinniplg anprovéd samplasoliatied nmay, FoweveT,, alsode

| aterally displaced compared with the end, position. of. the. pricki novemnment
11 ust r at BHOVRY i @ BT OffScty L. dEnsYarShCdRS BTGk g direrdionsof IB%s e hMiet i on.
The end position reached by the coupling part 1 1 in a sanpling nove 10

ment differs in the illustrated enbodi nent fromthe end position reached in

a pricki npig. s8NeNEnHh emdddiinidn0 ik IjotivhtdontrelspEby whixht diffefeht slotiog pebfil@csdfi on.
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comprises a rotor with two grooves 22, 23 of different depths disposed on a cylindrical
lateral surface of the rotor. The two grooves 22, 23 each constitute a cam. Cams of that

type are also described as slotted link.

The coupling part 11 comprises a cam rider 24 that moves along the deeper groove 23 dur-
ing a pricking movement, as illustrated in Fig. 6. The coupling part 11 is urged against the
rotor 21 by a spring 25 so that the cam rider 21 will always be fully engaged in the cam 22,
23. In the deeper groove 23 the cam rider 24 is not loaded by the spring 25 in order to en-
sure that as little friction as possible will occur during a pricking movement. The spring 25
is supported on a guide 26, which is movable in the pricking direction and which in the
illustrated embodiment is configured as a guide carriage adapted to movably slide along a

rod or guide (27) extending in the pricking direction.

Fig. 7 shows the example illustrated in Fig. 6 in a sampling movement where the cam rider
24 engages the groove 22 of lesser depth. Accordingly, the end position of a sampling
movement of the coupling part 11, illustrated in Fig. 7, is laterally displaced compared with
the end position of the pricking movement illustrated in Fig. 6, 1.e. offset transversely to the

pricking direction. The end position reached by the coupling part 11 in a sampling move-



ment may depend on the pricking depth that may be adjusted, for exanple, by
varying the spacing between the housing opening 2 and the drive 21.
Generally, it can be said that the travgel of a pricking novement gets
smal l er as the adjusted pricking depth decreases. How ever, the position of
the skin surface, fromwhich a sanple of a body liquid 8 is to be picked up
by the sanpling novenent, relative to the housing opening 2 does not depend
on the pricking depth.. By making the travel of the coupling, part 11 greater
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grooves 22, 23 formng the cans join each other at the end of the rotor 21

i he housi i . i 1d i cki
ooy “begr i (aheHRABeRE T BeF og MeoQTB|ibh Bpel 1Y FEER IR o PG Bl R e
Fig. 8 shpus inBtibrihg SdReiAEMhe Sloode DPLE RBsce ABHth Rk teABinRYabohié R gbdeersent

movenents of the coupling part %% can be achieved for a pricking novenent
and for ainstpirickiggrdoreetiomelitis isjefsadvagagehbecause the tragelt dwingof pidkengmoveli nent

illustrated in Fi,gs. .6 d 7,.th t] trol 20.of th nbodi. t

{11 ust r at BE™ Ray-Agpeng rabe prigking dep B Bitman e adigsted for pRRIBDY VAYES M 30,
31 are no i i . i - G LM

el enent t zf'? inig%t&g% Istﬂle ?}Bﬁ%}éﬁﬁﬁ% %gﬁ%?{r%ggﬁeo%' E%B%HY’?gga%g%?aégm g'?n eer m nes

whi ch of trivee]l ofinsprafingdhovanert @eteenaligegate bijuitbe paeking dejrh dédeasthdiowut i ng
device 35 conprises legs, which are in con 11 tact with the lateral walls
of the grewvetharresitioncdf harskBesurfaceetiors whichsssemple of £ bagy liguid Bdis tedie t hen

be restored, tp thepr initial position. illustrated in Fi 8 by .the action of

2 spr i ng. PRk PR e e P E e ERRet: Risiyest T b Fidk pRgtg 28 N ahPeriR  on

control  2hel 5idkidgu@&ptRt BY making the travel of the coupling part 11 greater for a sampling
movement than for a pricking movement, reliable sample collection can be ensured also for

different pricking depths.

In the illustrated embodiment, it is the sense of rotation of the rotor 1 which determines
which of the two cams 22, 23 is engaged by the cam 24. The sense of rotation of the rotor
21 is indicated by arrows in Figs. 6, 7. The two grooves 22, 23 forming the cams join each
other at the end of the rotor 21 opposite the housing opening 2. A sampling movement and
a pricking movement may begin from the same starting position in the illustrated embodi-

ment.

Fig. 8 shows another embodiment of a motion control 20 by which different movements of
the coupling part 11 can be achieved for a pricking movement and for a sampling move-
ment. Just as the motion control of the embodiment illustrated in Figs. 6 and 7, the motion
control 20 of the embodiment illustrated in Fig. 8 uses two different cams 30, 31. However,
the cams 30, 31 are not disposed in the lateral surface of a rotor, but in a guide element that
extends in the pricking direction. A routing device determines which of the cams 30, 31 is

to be engaged by the cam rider 24. The routing device 35 comprises legs, which are in con-



in Fig. 9. The coupling part 11 of that enbodinent is arranged between two
guide elenments 32 with cans 30, 31, respectively, which are engaged by the
camriders 24. Although in principle alisingle such guide element 32 with
cans 30, 31 would be sufficient, tilting no- nents can be reduced by the use
of two guide elements 32 with cans 30, 31. In the case of the illustrated
pricking systemthe coupling part 11 is driven via a rotor 21 with which
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Fig. 9 shows the coupling part 11 in its starting position, prior to a pricking operation. A
lancet 7 of the carrier tape 10 is located in the pricking position so that it can prick a body
part 5, applied to the housing opening 2, by actuation of the drive 21. The corresponding

starting position of the cam rider 24 is illustrated in Fig. 8.

When a pricking movement is initiated, the cam rider 24 moves linearly in the direction
indicated by the arrow in Fig. 8 so that the coupling part 11 also moves linearly from its
illustrated starting position into the end position illustrated in Fig. 11 from which it will be
returned to the starting position illustrated in Fig. 13 by a restoring movement. The end
position of the cam rider 24 reached by that movement is illustrated in Fig. 10. During the
restoring movement from the end position illustrated in Fig. 10 or 11, the leg 35b of the
routing means 35 is momentarily lifted off the cam rider so that the cam rider is permitted
so slide below the routing device and into its starting position illustrated in Fig. 12, for a

sampling movement.

Fig. 13 shows the coupling part after a pricking operation, in its starting position for a sam-

pling movement. It also shows body liquid issuing from the prick wound produced. The



use. By noving the carrier tape 10 in its longitudinal direction, a test
field 9 is noved into the correct position for use, as illustrated in Fig.
15. In Fig. 14, the path traveled by the camrider 24 in a sanpling novenent
is indicated by an arrow. The routing device 35 ensures that the camrider
is deflected fromthe lower cam31 - as seen in the drawing - into the
upper cam 30. The leg 35a is nonentarily defl ect ed to- ward the bottom
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by the coupling par 1 1n"a pricking ane era of fset occurs
transversely to the transport direction of the illustrated carrier tape 10
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the transport direction of the carrier tape 10

the test field 9 to come into spacious contact with the body part 5 for collection of a sample

of a body liquid.

Fig. 18 shows the cam rider 24 after it has been returned from the end position illustrated in
Fig. 16. The starting position illustrated in Fig. 18 corresponds to the starting position illus-
trated in Fig. 8. Correspondingly, Fig. 19 shows the coupling part 11 returned to its starting

position, as well as a test field 9 with an absorbed sample of body liquid.

Fig. 20 shows another embodiment of the motion control 20 which provides that the end
position reached by the coupling part 11 in a sampling movement is laterally offset relative
to the end position reached by the coupling part 11 in a pricking movement. The lateral
offset occurs transversely to the transport direction of the illustrated carrier tape 10 and

transversely to the pricking direction.

In the embodiment illustrated in Fig. 20, the motion control 20 uses a stop element, illus-
trated in Fig. 21 by a top view taken in the pricking direction, in Fig. 22 by a front view and
in Fig. 23 by a rear view. The stop element 20 can be adjusted transversely to the pricking

direction, in the illustrated embodiment in the transport direction of the carrier tape 10. As



13 w il be discussed in nore detail below, the stop elenment 20 serves to
limt the pricking depth in the position illustrated in Fig. 20, where it
is located for a pricking operation. Thg stop el enent 20 has a bottom
surface 40, facing the housing opening 2, and an upper surface with a stop
surface 41, extending obliquely to the bottom surface 40, against which the
coupling part 11 cones to abut when perform ng a pricking operation. The
stop el enent 0 has.an extensi.an in the pricking directiop, . fromthe stop
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As can be seen in Fig. 21, a slot 43 is disposed in the stop element 20. That slot 43 extends
through the stop surface 41 so that a lancet 7 will project through the slot 41 in a pricking

operation.

As can be seen especially in Figs. 22 and 23, the stop element 20 comprises an inclined
surface 44 extending obliquely to the pricking direction. During a sampling movement the
stop element 20 is displaced transversely to the pricking direction by a length sufficient to
ensure that the coupling part 11 will hit upon the inclined surface 44 that extends in the
transport direction. The inclined surface thus forms a deflection plane along which the
coupling part slides being thereby deflected transversely to the pricking direction and trans-
versely to the transport direction. This likewise provides the possibility to obtain a lateral
offset between the end position of the coupling part in a sampling movement and the end

position of the coupling part in a pricking movement.

The drive of the embodiment illustrated in Fig. 20 can be similar to the drive of the em-
bodiment illustrated in Fig. 9, i.e. it may be configured as a rotor drive being coupled with

the coupling part 11 via a connecting rod. As the coupling part 11 can be prematurely



The drive of the enbodinent illustrated in Fig. 20 can be simlar to the
drive of the em bodinent illustrated in Fig. 9, i.e. it may be configured
as a rotor drive being coupled with thet coupling part 11 via a connecting
rod. As the coupling part I 1 can be prematurely 14 stopped by the stop
surface 41 of the stop surface 20 during a pricking novenent, it is
connected with the connecting rod 33 via one or nore conpensation springs

45. For a_,  small pricking.depth, the thrust produced by the connecting rod
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ment is sUCh that the c%rmle "tape 10 will project beyond each side of the
prick wound by a quarter of its w dth.

Just as the motion control of the embodiments described before, the motion control consti-
tuted by the stop element 20 and the deflection plane 44 connected with it has the result to
laterally displace the end position of the coupling part 11 during a sampling movement
relative to the end position of the coupling part 11 during a pricking movement by ap-
proximately 10 - 40 % of the width of the carrier tape 11, preferably 15 - 35 %, especially
20 - 30 % of the width of the carrier tape 10. In the embodiment illustrated in Fig. 20, the
lateral displacement amounts to 4 of the width of the carrier tape 10. When the carrier tape
10 is folded for sampling along its middle, in lengthwise direction, the resulting displace-
ment is such that the carrier tape 10 will project beyond each side of the prick wound by a

quarter of its width.

Fig. 24 shows another embodiment of the pricking system where, just as in the embodi-
ment described before, the pricking depth can be adjusted by means of a wedge-shaped
stop element 20. Fig. 24 shows the coupling part 11 in its starting position for a pricking
movement. As in the embodiment discussed with reference to Figs. 6 and 7, the drive 21
comprises a rotor with a groove disposed on a cylindrical lateral surface, which acts as a

cam that is engaged by a cam rider 24 of the coupling part 11.



Fig. 24 shows anot her enbodi ment of the pricking systemwhere, just as in

t he enbodi - nment described before, the pricking depth can be adjusted by
means of a wedge-shaped stop elenent 205 Fig. 24 shows the coupling part 11
inits starting position for a pricking novenment. As in the enbodi nent

di scussed with reference to Figs. 6 and 7, the drive 21 conprises a rotor
with a groove disposed on a cylindrical l|lateral surface, which acts as a
cam t hat hﬁ.en ag%g.by a can1rLder %4 of the coupling part 11. 15 During a
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For collecting a sample, the stop element 20 is moved out of the path of the coupling part
11, transversely to the pricking direction, so that the coupling part 11 is free during a sam-
pling movement to move over the full travel of the cam arranged on the lateral surface of
the rotor 21. Fig. 26 shows the coupling part 11 in its starting position for a sampling

movement. Fig. 27 shows the coupling part 11 correspondingly in its end position in a

sampling operation.

The stop element 20 may be additionally provided with an inclined surface 44, as illus-
trated in Figs. 21 to 23, for effecting a deflection of the coupling part 11 transversely to the
pricking direction in a sampling movement. For the sake of clarity, that inclined surface 44
1s not shown in Figs. 26 and 27. The rotor 21, the coupling part 11 and the guide 27 may be
carried on a common base so that those parts can be deflected together by an inclined sur-

face 44, transversely to the pricking direction.



sanpling operation. The stop el enent 20 may be additionally provided with an
inclined surface 44, as illus- trated in Figs. 21 to 23, for effecting a
deflection of the coupling part 11 transversely to the pricking direction
in a sanpling novenent. For the sake of clarity, that inclined surface 44

is not shown in Figs. 26 and 27. The rotor 21, the coupling part 11 and the
gui de 27 maybe <carried on a common base so that those parts can be

def | ect egLio fet hfr by an inclined sur- face 44, transversely to the pricking
directio .‘sig refeggncsmumaralSence numeral's 1 Pricking system 2 Housing
opening 3 Operating elenents 4 Display device 5 Body part 6 Housing 7
Lancet 8 Body liquid 9 Sanpling device 10 Carrier tape 11 Coupling part

20 Moti onl cont rixickilsyR¥reivve 22 Cam 23 Cam 24 Camrider

2 Housing opening

3 Operating elements
4 Display device

5 Body part

6 Housing

7 Lancet

8 Body liquid

9 Sampling device

10 Carrier tape
11 Coupling part

20 Motion control
21 Drive

22 Cam

23 Cam

24 Cam rider

25 Spring

20 Guide

27 Rail

30 Cam

31 Cam

32 Guide element

33 Connecting rod
35 Routing device

35a,b Legofthe routing device

40 Bottom surface
41 Stop surface
4?2 Extension

43 Slot



25 Spring 26 Guide 27 Rail 30 Cam 31 Cam 32 Guide elenment 33 Connecting
rod 35 Routing device 35a, b Leg of the routing device 40 Bottom surface
41 Stop surface 42 Extension 43 Slot 7 44 Defl ection plane 45
Compensating spring 46 Conpensating spring 18 dainms: Pricking system
conprising lancets (7) for producing a prick wound, sanpling devices (9) for
collecting a sanple of a body fluid froma prick wound, housing (6) having
an opening (2) B%{ aglgli'cation of a body part (5) in which a prick wound is
to be protiuced, PH'GIPYBI2PS1) arranged in the housing (6) for noving a | ancet

(7) to prgduce @Rdrlting spring
46 Compensating spring



wound and then nove a sanpling device (9) to the prick wound so produced,
and a coupling part (11) for coupling to the drive (21) a lancet (7) for a
pricking novenent and then a sanpling pevice (9) for a sanpling novenent,
the coupling part (11) being noved, during a pricking novenent and a
sanpling novenent, respectively, froma starting position into an end
position by an advanci ng nove- nent, and fromthe end position back into the
starting position by a reversing nqgﬁnent,'respectively, characterized by a
nmotion control (20) which, during a‘safpMhy novenent, causes the coupling
part (11) to reach an end position that differs fromthe end position
reached by the coupling part (11) during a pricking novenent. 2. The

pri cki ng Byst enfPrakigedysteedednmpriSisd m 1, characterized in that the end

position reached by the coupling part (11) in a sanpling novenent is
lateral |y di spllaewt (7) &rareducing piickeweldosi ti on reached by the coupling

part (1) 10 2 Sl 1806 iR le ity R0 LIRS BTSN Edelogge 10 2

of the precedi acteriz I'ng" part 1)

perforns a | onggfustncd¥$havilg anSHeRinkN) E@Va?@ﬁéﬁtiohm bbdly BarP{($)Ciki Wich a
movenent. 19 4. The pricking systemas defined in any of the preceding
cl ai ns, char actmrdkzeehrgyis to be pnodpeedt facility transporting a sanpling device

(5) 1 0pehe couBl 426, B Al LAl GG SRR R TRLIG A
e e 10 i FHAEHELL 8 e DR S  Lpy gE a
transport direcdicouplir@l girt EL)t for aBupling pOdHet dove (Hachemcdy(7) Her aasticking
movement and then a sampling device (9) for a sampling movement, the coupling
part (11) being moved, during a pricking movement and a sampling movement,
respectively, from a starting position into an end position by an advancing move-
ment, and from the end position back into the starting position by a reversing
movement, respectively,
characterized by
a motion control (20) which, during a sampling movement, causes the coupling

part (11) to reach an end position that differs from the end position reached by the

coupling part (11) during a pricking movement.

2. The pricking system as defined in Claim 1, characterized in that the end position
reached by the coupling part (11) in a sampling movement is laterally displaced
relative to an end position reached by the coupling part (11) in a pricking move-

ment.

3. The pricking system as defined in any of the preceding claims, characterized in
that the coupling part (11) performs a longer travel in a sampling movement than

in a pricking movement.



pling part (11) in a pricking novenent. 6. The pricking systemas defined in
any of the preceding clains, characterized in that the sanpling device (9)
is atest field with test chemcals fori¢desting a col- |ected sanple of a
body liquid. 7. The pricking systemas defined in any of the preceding
clainms, characterized in that the |lancets (6) and the sanpling devices (9)
are arranged on a carrier tape (10). 8. The pricking systemas defined in
any of the preceding clains, characterized | that the carrier tape (10) is

bent in |&ngt hwi EPTHKMESEM Feln @Wigmﬁ%emclm chyacterizedhy a
| qurt 4 _ 4
oo ooy aoriirmndty fabify Mah ok XAMARHE PR Roifiheilard (1) RGOS N9

control wth a {prickingcayerdtdd, bydhdvihgthe samplihg Hevige (W veaeahsppadiigcs@tond cam
(24, 30) for a sanmpling nmovenent. 10. The pricking systemas defined in any
of the preceding clains, characterized in that the notion control (20)

conpri ses.a defl.ection plane (44) .-whjch-can be ad- justed tr versely to
Che pricking. di PEGPIGIP SRR e HELRRe SR f qodreb bl WA RRE
direction in orger(1t9réehdsemt eddiRshRMAM aNGmpBahg novéheht RBSNAHRIK tand-he
pricking direction by sliding along the deflection plane (44). 20 11. The
pri cki ng syst emeaslydef theathnsporCdatetiohOelativart@et end pesition redvhed bigheledu-ect i on
plane (44) is cqnnect eg with a .adljBusti n(tzj el ement for adjusting the pricking
depth, which SNEgeRft ({LHEA RELING BOYYM sur f ace (40), facing a patient's
body part (5) during the pricking operation, and an upper surface with a
stop surface (41) against which the coupling part (11) abuts during a

pricking @peratTinpridkig: Sfs@n a&defBiatin(ad)of MRy prasedifly 64 ThaPadtétiZedsn
pricking direction, fromthe stop surface
that the sampling device (9) is a test field with test chemicals for testing a col-

lected sample of a body liquid.

7. The pricking system as defined in any of the preceding claims, characterized in
that the lancets (6) and the sampling devices (9) are arranged on a carrier tape

(10).

8. The pricking system as defined in any of the preceding claims, characterized in
that the carrier tape (10) is bent in lengthwise direction during a pricking move-

ment and during a sampling movement.

9. The pricking system as defined in any of the preceding claims, characterized in
that the motion control (20) comprises a cam control with a first cam (23, 31) for

a pricking movement and a second cam (24, 30) for a sampling movement.

10. The pricking system as defined in any of the preceding claims, characterized in
that the motion control (20) comprises a deflection plane (44) which can be ad-
justed transversely to the pricking direction and which extends obliquely to the
pricking direction in order to deflect the coupling part (11) transversely to the

pricking direction by sliding along the deflection plane (44).



(41) to the bottom surface (40),

wi |l project beyond

a pricking operation can be adjusted by noving the stop el enent (20)

transversely to the pricking direction

in any of the preceding claims, characterized in that the coupl I ng part
(11) is laterally deflected dur i

movement . 1113,
characterlzed
an exchangeabl

12.

13.
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which element comprises a bottom surface (40), facing a patient's body part (5)
during the pricking operation, and an upper surface with a stop surface (41)
against which the coupling part (11) abuts during a pricking operation, the stop
element (20) having an extension in the pricking direction, from the stop surface
(41) to the bottom surface (40), that varies transversely to the pricking direction
with the result that the length by which the tip of a lancet (7) will project beyond
the bottom surface (40) of the stop element (20) during a pricking operation can

be adjusted by moving the stop element (20) transversely to the pricking direction.

The pricking system as defined in any of the preceding claims, characterized in
that the coupling part (11) is laterally deflected during the advancing step of the

sampling movement.

The pricking system as defined in any of the preceding claims, characterized in
that the appliance housing (6) comprises a receptacle for an exchangeable supply

(10) of lancets (7) and sampling devices (9).

that varies transversely to the pricking
direction with the result that the length by which the tip of a |lancet (7)
t he bottom surfacey40) of the stop elenent (20) during

12. The pricking system as defined





