I soqui nol i none derivatives as NK3 antagonists Field of
the invention The present invention relates to

weompowds useful in therapy, in particular inPCHEP2009/007042

treatment of psychosis, to conpositions conprising
sai d conmpounds, and to nethods of treating di seases
conprising the admnistration of said conpounds.
Background of the invention The currently approved
anti psychotic drugs share the conmon feature of
reduci ng dopam ne signalling in the brain. This is
achi eved through either a dopam ne D2 receptor
antagonistic or partial agonistic effect. The first
generation antipsychotics (also referred to as
"typical") are often associated with extra-pyram da
side effects for which reason the use of these agents
have di m ni shed. Second generation or "atypical"

anbi psychotics in addition to the D2 receptor affinity
have affinity to the serotonin receptor 2A (5-HT A)-
Sone atypical antipsychotics in addition have affinity
for the 5-HT C, 5-HT ,or 5-HT receptors. Atypica

anti psychotics give rise to fewer extra-pyram dal side
effects, but are still hanpered by weight gain and QIc
effects. Exanpl es of atypicals are clozapine,
olianzapi ne and risperidone. Mre recently, neur oki ni n

recept or ,
diseasesﬁfﬁﬁﬁ t?ﬁﬁ%y§&ﬂ?ﬁ%kﬁ%uaﬁﬂé q§ﬁ$ fﬁoé?ﬁ%mdand
1421- 1433, 2004]. hburokﬂﬁ@nQW§©ﬂhwe@myklnlns) are a
fam |y of neuropeptides, which include substance P
(SP), neurokinin A (NKA), and neurokinin B (NKB). The
bi ol ogi cal effects of these substances are primarily
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such asbtoeatoraitertstetwmm@brahe)aureaub@bﬁntl a nigra pars
conpacta, and dorsal raphe nuclei [Spooren et al,

Nat ure Reviews, 4, 967-975, 2005]. The NK3 receptor is
expr ety sinbiRgedndmekigripereirg isoimportantinSwyerat fields ofilmedical

has suggssked that trtttﬂqew b?syé‘fﬁ&ﬂér 5érﬁa%§ ef tAtK?r.eld of

antagoni sts are nedi at
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particul or. Two structurally
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hal | uci nati ons and paranoi a LAnﬂ Psychi atry, 161,
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poor pharmacoki netic and pharnmacodynam c properties
i ncl udi ng poor solubility, poor bioavailability,
relatively high clearance, and poor bl ood-brain
barrier penetration [Nature reviews, 4, 967-975,
2005] . These results Iend support to the notion that
the NKS receptor is a prontslng target for the
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acetyl wherein R represents N-containing heterocycles,

i.e. pyrazolyl, triazolyl and tetrazolyl. Ind.J.Chem
w@Eeabiogn48, 18B, 304- 306, 1979 di scl oses a st uRgT/BP20091607042

synt hesi s of conpounds with the follow ng core

structure The chem cal supplier Anbinter provides a

conpound of the structureand wPth the chenical nane

2-met hyl -1 - oxo-1, 2-di hydr o-i soqui nol i ne- 4-car boxylic

acid | - phenyl - et hyI )-am de. Summary of the invention

The present inventors have surprisingly found that

cert aipararsetgus. ndle imyastiateis Valpiau&elaarseutpkﬂEeMt Nvt3limited to
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enbodquﬂﬁ?ﬂ"fleﬁepﬁﬁ*ﬁfﬁﬁﬁtlﬁﬂ relates to conpounds of

formula | wherein A represents N, CHor CR; each Rl

i ndependent | e sents drogen, G _6al kyI , .
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a nonqsm@arﬁ/e_saatfdltg bRy 3R @EYodt it8@s5-6 ring atons

one of which is and wherein one or two additional

ring atommy be a hetero atom selected fromN, O and

S, whiAfter neiggerimg ithee rpiuhgul‘mg/ Hﬁ@vémmtﬂhbutaﬁdejt\/\/;st [irioere in a
or nor n Wis.selecte rom

Cl- eaﬂi"n?tlﬂ'pecé"%&ﬁ unWlt r aF Igfrﬂ;l()f rermLHgldbs&J' q&elmeg and
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represents het er oar rmn tons
2 or 3% BUPRfiedt ha tgpsionad hrinecand Hie '@HCGN divedurther includes

r epr eseihisie PgshdhicaMiearmy far seiv@rtiil e 6arek lof Bie SHREYAto the
be substituted Wht h one or nore substituents

may
sel ectrgﬂi” FOJRPYRINSY &he 1aEeal kyl , C2- 6al kenyl ,
C206al kynyl or G - 6a| koxy; wherein each of R2 and R3
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co- oarke reresd HRAFRERNSn W Ye0880ea RictRy Sotsmers e pain
i Mal kydausechby thef priRkinggactind. R9s Raip anddbpendesttience of use are
gpg:ﬁ@ekn}éﬂﬁegg&éer% ﬁg%%blhangg o‘?’ﬂ‘lekﬁ;/%l\t i.e.his willingness
hal oGito @SrfRSF‘I‘ regulqﬁﬁg\ptyﬁegaqr%qlrggﬁer maigtaining his health It has

phar mageeHt dél@%lhe@Qﬁ@thé?@bI@ Fr’ﬂdhétldm%f R - rebtrﬂrélf‘ amount of
enbodi rren h%i”ﬁﬁventl on re

fﬁbz to the u

corrpousﬁH? ofay mynimum, gaig ug S%Rﬁridéaﬂnlt eé%‘?f@ﬁ‘t‘%‘?ﬂ'té of
sal t s dnheptiaim ipenétnatioapdepti of theetie obithdi IaBtihg eldmgent into the
i nventy maceuti cal conposition
conpr.éé‘?‘ﬂ‘aég%%tpﬁaﬁ%@fs %%fﬁ)'wl a | and pharmaceutically
acceptable salts in conbination with one or nore

phar m‘WﬂUEbﬁlé} lancacsRrInRDINe &7 fsiseger@i’alﬁlxr%helﬁ'&f‘ﬁ pll.}rghty of

one enbodi nent, the’invention re
conpoiRRS & bfeoPﬁ’ﬁ‘PrH‘eld Bndhphigera At ilrnging, Wilbc evshaspdier

salts syatehhethaambkscaetdum r@EanBdﬂnﬁﬁéfErﬂfcﬁn the vwmad S|te in the
enbodi, nent nve tion rel aj eﬁ( tQ co
t

ou
f or mul'&Ge9a 'nph [e%t'f‘%’é"fa\ly g ﬁtﬁng SYt sasf diinching,
use i rsqubezing eatdminéadidg dvieea seesdary oineorleb adi Bﬁp‘réss the
t [ 0

ngt%h03¥§médr£|}gl&ﬁ4t%tf %gmggm HIIEEEE ﬂ){ @artné@a\ andq\'i\/as %gﬁtacted to
therapeut| cally effectlve anount of conpounds of
formula | and pharmaceutically acceptable salts to a
patient in need thereof.Definitions In the present
context, "alkyl" is intended to indicate a straight,
branched and/or cyclic saturated hydrocarbon. In

part| cuI ar "G - 6al kyl " | S [ nt ended to I ndi cate such
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having 2, 3, 4, 5, or 6 carbon atons. Exanples of

C2- 6al kenyl include ethenyl, 1- propenyl, 2-propenyl,
wdaz2monemys , 2- butenyl, 3-butenyl, and cycl ohexeemy/EP20091007042

the present context, "alkynyl"” is intended to indicate

a non-aromatic, straight, branched and/or cyclic

hydr ocar bon conpri sing at | easB one carbon- car bon

triple bond and optionally al so one or nore

car bon-car bon doubl e bonds. In particul ar

"C2-6al kynyl" is intended to indicate such hydrocarbon

havi ngan2ané3ysiﬂ,eléinemrof6amanblgaisaéyerm: (WRiehplh&ss separate and

C2- 6al i ncl.ude_et. pyny -propynyl
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I n t hdhgrebsent context "hal ogen” is intended to

i ndi cate nenbers of the 7th group of the periodic

system e.qg. flouro, chloro, bronb, and iodo. In the

pr &serd Ostﬁﬁt%ktproveth@oatyduqﬂgn iohsmeIediavig at the laneiag gite and

noi et yto et/otjhaefnwrmal amik@% ;sevbar ploposhls iwede GideSalRbiWhich

as defln C r_ "G -6alkoxy" is .

i nt endgla Pt?d?%sé?’v ?r"i)t?%t ?/eﬁ/haéraeldﬁ?ﬁ)it%‘da?fkg/hle lancing
part hrassrumenz hayingt, a5(getmeraﬁlycan@-shametd@rrskml gohthet surface
prese ; , .
et udeSRmid ok RE BUEGE, e ERGRY Sind 3 Spscgies
pRAar mi'@eutl cally accept abI e metal salts, anmoni um and

al kyl ated anmmoni um salts. Acid addition salts include
salts of WHASPEEIBR acids as wel | as organic acids.

Exanpl es ' i norgani ¢ aci ds include
hydrochlgﬂééﬁﬂgéagégrontc, hydr oi odi ¢, phosphori c,

sul furic, nltric acids and the |ike. Exanpl es
of SU|tag¥§Fg%§ghf acids include formc, acetic,
trichloreacekhgogyri fluoroacetic, propionic, benzoic,
ci nnani c, C|tr|c fumaric, glycolic, itaconic, lactic,
nqghanesq#fpggg27@alelc nallc mal oni ¢, mandel i c,
oxalic, picric, pyruvic, salicylic, succi ni c, nethane
sulfonlc et hanesul fonic, tartaric, ascorbic, panoic,

bi SrTEtWMléﬁh@sé approdtHes, dlﬁrhﬁﬁé\@rﬁl*ta‘y@na Qom&tdrhqeé‘t'uFe thereof
artic, stear
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i ncor pkiraRtesiten Brlging")pi QW'Q‘n%“b'B&aﬂbtlheQdQﬂmﬂ?ét%ans for

salts lmﬁﬁ‘dvll@esémblbl Iid’t]id %ﬂﬂ:lu@ﬁ%n PRICASSY dNieBRENIES | d4leezing
salts a | es. of anmoni l1m and_ al kyl at ed

dt
arronidy %ét‘f%"yu Rl %I’PHBW?WC 128t ‘RYR'VIng fxjalipgMement of
t ri metdayts -of thetinstrumertyetcoxy et hyl -, di et hyI
n-butyl -, sec-butyl-, tert-butyl-, tetranethylannonium
salts and the like. In the present context, a "ring
at ont Ideally theseomeasuses abiove aith 2 high stiotass gatesipreferablygbater
ring, tRaul 90' B eﬁ‘br@g’ﬁoﬁ”& a5§ufﬁ85ﬁdartt%tﬂm<§ sa'anlQhaUg v?tthout

enzene and tol uene have carb

As an exa
asOri MM nEn@"W%r &8s 39N i5i A &eqtirement gf b‘éﬁﬂiatﬁﬁda&cmg and
ni trogealyas sysRensaliion . in brsiddheingfr@a et c@rﬁﬁﬁé@(lbothtrhéans for

term "fh eutically effectjve anou

neans téeh? AP %Lﬁaf’ﬁ)&q thtdcuf PEare, m%ﬂr\se@f dhe aBER'S's Such
parti antegratad systerhdares Hesigasd tonperidresthatsaoipte géneration and
gi ven [ I3 &g j

ot or vaRDea a2 Aolreficai R G 605y Mandirk SERERY the user.
conmpound. An anount adequate to acconplish this is
defined as "therapeutically effective anount”.

Ef fecti ve anounts for each purpose will depend on the
severity of the disease or injury as well as the

melght and general state of the subject It mnll be
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to prevent the condition, wherein prevention is to be
under st ood as the nanagenent and care of a patient for
wo baopwropose of conbating the di sease, condi tiPCT/EP2009/007042
di sorder and includes the adm nistration of the active
conpounds to prevent the onset of the synptons or
conplications. Nonethel ess, pr Gphyl actic (preventive)
and therapeutic (curative) treatnents are two separate
aspects of the invention. The patient to be treated is
preferably a mammal, in particular a human bei ng.
DenLaidIMydBaMEr ibeen opropbsddnén :aﬁ\parnalitprbfl marmm&d whi(;h can be
enbodi el ates to compounds o
for nul%g{%fﬂcp&ﬁtp &n%h%%e{)r esents N, CH or CRl; each
Rl i ndependently represents hydrogen, G _6al kyl,
C2- 6al gen V)
e kﬂgny‘ly\lve _lﬁ?t ?,@ké%* Igaluv&r;/gn?(l, g Qn%e(iﬁgtlﬁ)ﬂmnt &Qng two
- CcfO) - ocszpﬁat%wiﬁ for_leneiyd epd for. g ealwﬁyTyma"pﬁbmmts are
wher ei N sedvddpdrenifter th@-otierlts eNybm®bn GRinbedritadt¥bpehing (see

el cot o0 T & RAPORRAT APHER) T 6 AEPRAT - Bal kyl . ni 7o,

and NR2R3 X represents hydrogen, C alUyl or - CRaRb-X ,

\#;Slr ﬁlg 5. m'E;FepLFrﬁts ms on F%ﬁﬂw&%a §%‘§%r<?gnzav\§]g;|a%c¥1g and
o€ or t\ﬁﬁa%(élléll Wi seitable fgr sedennriay teth fuiaticss olancimg and

sel ect ed ghaQ8ns)\. M@taélﬂhssys‘l@?ﬁé:'a RO GHA | ihe deﬁkg Imnﬁvgnd

substituted with one or nore su stltuent

i s sel ecBRAVFFSIFTANBal RS WO COMBANRUA I | SU@? cempinpdylpncing
G - hal oahlydnatysis( e@)nen&’iafﬁl@e@aﬂ%ﬂ%rﬂuf‘e@mfe@i%bbbétely but

or P N e SarBR Bll e Mo Rartiie T Shicet ESTerraRg -8 stre the
wher ei n lancihgomoBementgs driggeseche treeinsttraentf sush elméhterare
gheg;l Y n@%&@gé{ﬂgt Iepgma{%d Heherp! &haﬁlsﬂrﬂgrbetu%hoauémsfbom
substit u&ﬂ%oee(lmr@dawmlm) @generfmeeduykw san@g unit but a

6al kenyl |af 6%!&%&%' el @n_%hf?géyeléﬁﬁ@ﬁe'a& eqelia8d and
R2 and R3 in ndentlé/lyépresents hydr og

C1- 6al ky|F’,f°C€ES | SERAAL U i@ nigpst éad%?ﬁopf Rbergnalytical

Ezg-ogellzki md@;eenxéerﬁﬂaynmapbe;;.m:gte bmdrsglgggg ﬁﬁ g@édﬁhéd in the
al ke al ogen, , hydroxy,

cyano, I? II'oWun%lu%@gﬁ@z%y hal oCl1- 6al kyl or hydroxyGC -

al kyl ; arwo ﬁg@eutl cally acceptable salts thereof,

i .e. the conpounds of the invention. Exanples of such

het er oar Y\oWsidho?s& a4 Ng atons, wherein 1, 2 or 3 ring

atons are selected fromO N or S include furazanyl,

thi azol ylgp 1 Byznys A1f uranyl, inmdazolyl, oxazolyl,

pyrazolyl, isoxazolyl, 4HI,2,4]triazol yI pyrrolyl,

I 2@t hi az_cEIPe1 39@’933Amy| pyrimdinyl, pyri dazi nyl and

pyridyl. Exanpl es of such nonocycl i c saturated noiety

havi ng 58P 1t B854t ans on e of which is N and wherein

one or two additional ring atons may be a hetero atom

selected fromN, O and S include pyrrolidinyl and

pi per dMenythoughmseneraindfdtie rdisoussedl systeres eint mart@idlarl integrated

enbodi|gRig afd aﬁﬁ%@%ﬁﬁ&ﬁsopmﬁﬁleKbﬁlprov'ea rQé\{ltE'é%uecﬁﬁpé?ed to

represents eth C or c
ﬁgom%gﬁf ”%‘%%H%Fgem af'%ﬂ@'rféﬁééﬁf’?l)ﬁhpﬁﬁﬁ"é@gﬁtThe"e is a

hydr og@ed ofor hmbﬂﬂemenisnwﬂﬂfrbs;ﬁéﬂt ab , seiérdl GRIHRHG "dohtradictory
hal ogen_an R8 rerd/?r esent . hydrogen. I n one

enbod|”r°‘r%ﬂ{e”ﬁ't$8n$§éﬁp%s§?ﬁe dVS e MINTIMUBH Pa8higi uRimum
each géquR®nRhEs cordepimglesithy, weiphtesenirodystio®gest. or

hal ogen. In particular, R12 represents hal ogen and
RI9- Rp represent hydrogen. In one enbodi ment, all of
R9-R12 represent hydrogen. In one enbodi nent, the
conpounds of the invention are defined by fornmula F
wherein Rl represents Cl-6al kyl; X represents

Cl-6al kyl; Qrepresents -CH 2- or -NH; Y represents a
heteroaryl vvlth 5 6 rlng atorrs vvhereln 1, 2 or. 3 rlng

oy o o o I



each of R4-R9 and R9-R12 independently represent
hydr ogen or hal ogen; and pharmaceutically acceptable

wg ad1ws49oher eof . I n one enbodi ment rel ati ng t o POT/EPI089/607042
, Rl represents ethyl, cyclopropyl or cyclobutyl; Q
represents -CH -; Y represents a heteroaryl with 5-6
ring atons, wherein 1, 2 or 3 Ping atonms are sel ected
fromO Nor S wherein said heteroaryl may be
substituted with one or nore substituents sel ected
from hal ogen and Cl1-6al kyl. In one enbodi nent rel ating
to forwith a Fiew t%ﬁrreprmssrﬂrﬁ agje@gem thé@navartion Fgﬁom%s an

R8 repre sent drogen odi nent _re

For musTreng Y B95erR AP rlRRg! At oS hP Buid by
hydr ogéancing theoskin esrbpriliment rel ating to fornula F, Y
represents furazanyl, thiazolyl, thienyl, furanyl,

i m dazol glhousirgzol yl , pyrazolyl, isoxazolyl, or

4H 1, 2,4]triazolyl. In one enbodinment relating to
foPmul-a P laneing dijrecyithin saidNiqusipgpdaries fpeleing Cphrasigd to a

wher ei N gedichgleiernyht armyadagteatfbfsammr\g £ thnéingheléhéntPonnected
nor e SUbiﬁ it uent s sel ?ct ed from

T bodr ol 8 AT, moveRbaain S, e, Wing glement

from la &dVbt hafter triggedn@ -thbemyricaningomovement, in a puncture
1, 2-di hy - ' .
((S)-1- gi[er%ctioﬁol.ﬂ“ﬁ ngaécﬁ'n éé Btﬁbpgixlég% %uﬁ?égﬁlg{:ﬁry@t and in a
116xo0- 1r@e<ﬂ$qqydjnegtl¢rsoajtﬁrntbl hare-reachedodixg | paintaef dmaximum
((S)- 1- dgtapargg}ne[q{ opyl )-am de 1c 3- Met hyl -

1- oxo- 2- (pyri di n-2-yl ani no) -

1, 2-di-hygr 9rés§9|‘éU|rlﬁ |édiﬁ)‘u4|di$|?r BOXpih | ondifck dopening and being
((S)-1I- phen%/tl ? 3&/@2 K

2- Fur an- S99PtGE {9f ﬁlfsfﬁﬁﬂaqa"ﬁkﬁleﬁ YL di hydro i soqui no

|8I Eleuglpge?ég %g!ﬁl%§%§{aﬁg éﬁ[ﬁ F ?ﬁ{%em% %ﬁ%a gorrespondlng to

1,13- dishgpiel®-withog diaroétenef 4t lesst WAyl endigiotl more than 4 mm.
S I I

(9 Bl ooy 4185 SRR B Ll Ut of o

1, 2- d|'ﬁ§ﬁc§r%l‘1”so'@9\’9néqu¢fébw atc lgaploXyA Man. amedmstrument further

[(S)- Cdb%#?llé@%ybreéé’ﬂ@|fbl%occmﬁ%l")ﬂb%céﬂ?&lhE&ﬂtroﬁ!mgdﬁezﬁressmg

8- Fl uor o- 3- 0XO0- 2-

o o HeNTea e e SSee fnd i fhensjin & (g e of triggering the

[ (28) Quakpng mdve(n&nf keibé at lpbstrayN) prﬁtﬁriw ht leatdeN 28d most
| )-8-fluoro-3-nethyl- 1-oxo-

1, 2- dlqﬁggrabﬁjy %ﬂaas%‘w ne-4- carboxylic acid
[(S)- cycl opropyl - (3-fl uoro-phenyl)-nethyl]-am de 2e

2-(2, Qaéﬁdgéw%e Pee;aa AP fé.ruasgaﬁa {ﬁ%lgyéasg% K581 have the
, 2-d ro-iso U|no I ne-4- car boxy
(S)- csy@m&ﬁqi opiar-(freex disgrederpiie mpss -atea IRPNicirawiaid ekinf contact
263, 4openfrigURE ardirsramé bp&mﬁé H%lﬂd 3or'f@§p|6)ﬁh 1.6 DEaANE s8nid) as

1

[

ﬁ dr o- olin

[(S) b %ﬁr%ﬁﬁ"%wtm 'E‘Grrﬁe’ﬁ @P?%’W'Lﬂesam de 2g
8-

Fl uor o- 3- net hyl - 1- oxo- 2 thlophen 3-yl met hyl -

3-
[1( é) dlcsr%:gnt%st ?ooﬁwlél ag:%%/% oerngon )%%nya:@f%%%fs g}ﬁ '8%%'()“ does
8- Fl uorad fslyn@ft rgrgetzs1(65bnlsmlgyﬂor iagtoxeatio| expradsinet by b)sufficient
1-39X0-ardofit ddfhé(é?ﬁﬁléslﬁﬁw rr@éth@remeéhmm%wab& feehaﬂ that it is
[(S)-cycl O[JI‘ opy uor o- p ﬂv
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1. oxo a8k BF et PR araclaRE gt by MRk to of the
[ (8) - dyrEingbeiement Berfetratasaniohtbaskin: Méthhe givearadilstraent of the
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carboxylic acid
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effect [Fioranonti, Neurogastroenterol.Mtil., \5,

363-369, 2003]. Mazelin et al in Life Sd., 63,
wWQ2B08®48 1998 show t hat NK3 ant agoni sts have BOT/EP10e2007042

in gut inflammtion and concl udes that such

ant agoni sts may be used in the treatnent of irritable

bowel syndrome (IBS). In additBon, NK3 antagonists

have in in vivo nodel s been dempnstrated to be useful

in the treatnment of airway rel ated di seases, such as

ast hma, airway hyperresponsiveness, cough, and

br onchyymeay ligat ibgrpidrbingUhe skimblisiRgsdiahciny idlerk@rithaVidg.a skin
158, 42-48 ubach et al in Neurosd., 83,
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2062, sud¥Eingselement A adapigddonsvirmbaiancing slemaet connected

treat m?mthé}fatopﬁf lai peritufngDnfovasRnt A¢ GHicH M8 Yancing element
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schi zophreni cs, such as lack of sustalned attention

and defl n Th yrrent
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executive function, speed of processing and/or socia
cognition. In particular, cognitive inpairnment may
indicate deficits in attention dlsorganlzed thlnklng,
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cognitive inpairnent; ADHD, obesity; appetite

reduction; Al zheinmer's disease; Parkinson's disease;
w@ano4®aenvul si ons; cough; asthma; airway PCT/EP2009/007042

hyperresponsi veness; mi crovascul ar hypersensitivity;

bronchoconstriction; chronic obstructive pul nonary

di sease; urinary incontinence; Ygut inflanmation;

i nfl ammat ory bowel syndrone; PTSD (post traunatic

stress disorder); denmentia; and agitation and delirium

in the elderly the nmethod conprising the

adni niisstriténdrat tfashSQ e pagferablycatiiéast €0 f7e and neosh prajerably at
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conpri sing e adm ni stration of t herapeuti ca %
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day. In particular, daily dosages may be in the range
of 0.01 ng/ kg body wei ght to about 50 ng/ kg body
wowiglosooper day. The exact dosages will dependPCipBP200$1607042

frequency and node of adm ni strati on, the sex, the age

t he wei ght, and the general {}ﬂiti on of the subject

to be treated, the nature and e severity of the

condition to be treated, any conconitant diseases to

be treated, the desired effect of the treatnent and

ot her factors known to those skilled in the art. A
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probl eMtEATGHRY 25 Mexecutive function, speed of
-precessi ng and/ or social cognition. In one enbodi nent,
t he present inventign relates to a compound of the

pr esentif {¢8RTG 09 thrﬁ?e"iaﬁ‘ PRReqts dBg fRsitunpRntyis preferably
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(mai ntenance treat rrent _recurrence pr evention and
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cognitive inmpairnment is manifested as a decline in
wor ki ng nenory, attention andvigil ance, verbal

WO 2apfigg8 and nenory, visual |earning and nmenoPgT/EP2009/007042
reasoni ng and problem solving e.g. executive function,
speed of processing and/or socjal cognition. The
conpounds of the present i nventt on may be adm ni stered
al one as a pure conpound or in conbination with
pharmaceutically acceptable carriers or excipients, in
either single or multiple doses. The pharnmaceutica
C oNnp o Ssatmiptn bquadt paddcetyby pierdimg thevekitt by meamy obeaplllary flow to
for m“ﬁa%%IWcBITbcHFﬁE%Cﬁ]EHo?al |y acceptable carriers
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such a9sd AR PedPesCloostafrdemBRMNsPaLIS Bt tnmﬁve?qaoﬁ ncie p?é]’grred
Practice of Pharmacy, 19 Edition, Gennaro Mac
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route eneral con n and e Of
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to be the emtssdreandg mmaﬂﬁtmmehngmmtaﬂbomfm@my be done by

Phar cal Ltions. for _.or m_ni stration

el udgeesis 8 S SaREe st ARl e B e oLl ol By par
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appr ORhdiRlrfent [IARY eGP BniAaBleEPar ed Wi th coatings.

Li qui d dosage Tofrns for oral admnistration include

sol utions, enulsions, suspensions, syrups and elixirs.
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adm ni minfratm ontefastion tlmecbe;rwei SMpHISiig bighlysgritisplr fay chieving
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inplants, etc. Conven he co
i nventRe5idas defingdasitae ar@murfht'rae GHfact'Oﬂé@fa@@C'? BFefrinstrument

coit ai iMeRdEtioR (s MI@U l’aﬁﬁvé)ﬂs ﬁﬁhuﬁ@@iﬂ?ﬂar&fnfa@%r Qellkcﬁr‘ig a
500 n‘gd(y uch as 1 e Ea ngaén nE
2 W%F%B %ag}p% ({ghepgn BiHh & prmplp&e qﬁtlon dewce

[ nventofdhe Bystempal ke fuectibng parfeesied Ld@hngiﬂwe MtTRInendedancing,
i ntrat [ dg, s Sk akl on
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dose e¢ﬁ§’!”@9/e§f ther lapeiap elemient) Sinldam“eﬁtmg:erSL@fmen’namalnt of
adyyi nigdfagi on, solutions of the conpound of the
invention in sterile aqueous sol uti on, aqueous

propyl ene gl ycol, aqueous vitam n E or sesane or

peanutTrd MITRYs besmhwetéd QuFfitya@gHRAUS u::r,@} mubpé\%ent ie.

shoul d_he sui t abl ffered if necessar

" aui Y PEEDRR by e et g GTeGRTEN S el Py stner

sal i necommpogmleutsorsfethe Stemq tteoust rmobeltcbmﬁusemm‘ih the actual time
a{)t I cyfl ﬁ'ﬁé Xctﬁ}ﬁ' mhe uﬁ oéac'hmcg e&ggﬁds ! Wfia?gﬁjsr spects
subcut aneous and 1 ntraperitoneal admnis tion

steril e agueous nedi a enployed are all readlly

avai | abl e by standard techni ques known to those

skilled in the art. Suitable pharmaceutical carriers
include inert solid diluents or fillers, sterile

aqueous sol ution and various organic sol vents.
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_________ N T a o o o, . .



powder or granules, a solution or suspension in an

aqueous or non-aqueous liquid, or an oil-in-water or
woie49o8 oi | 1iquid enulsion. If a solid carrP&/EP209/007042

used for oral adm nistration, the preparation nmay be

tablet, e.g. placed in a hard el ati ne capsule in

powder or pellet formor in theformof a troche or

| ozenge. The anount of solid carrier may vary but wl|

usual Iy be fromabout 25 ng to about 1 g.If a liquid

carrier is used, the preparation nmay be in the form of
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r eceptpunctuliv@maveaept.or, nicotinic al pha- 7 receptor,
muscarinic M receptor, nuscarinic M4 receptor,

net abotropi ¢ gl utamate receptor m3d uR2, netabotropic

gl ut an"atle'yrseoépandmail@aﬁ%d prbppeatomaleRly pesiodpbay, however, be
dopam pﬂ@wﬁé% fo‘?’c}%‘ﬂtl e@Lﬁl'r‘éHécfh‘s g{(;%m%tﬁé l%ftaﬁé“ﬁho ecount

anti - psyc ICSInC al operi d or promaz

sul pi r“l'~°d=° ‘?'?-’éﬁeqeif‘?fm?é'on 2f H\ea%ﬁ"dWh'Ché?'%ﬁ?deﬁ%éﬂef eStab“Shmg
quet i appressure lferéaBeiennRe skih BRG frRZRESsUrE riRge

enbodi nent, the invention relates to a pharnaceuti cal

kit conprising a container conprising a conpound of

the preseeatd ohvenMiTh |§andrlaadsap&feataet ﬂmmaasi;uTﬁ!cﬂent amount of
conpri t as t

anti - pbzd)(/jg g?rclj REE b é)rrglg%g?l% % IQ%Val?'a% |n ti‘. Q’aomrﬁg collection
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modul alsabSdraintis Alny A4R0bE IR ggfstémeme.ee Déqnaﬁunﬁém in which

targets dopam ne D5 'receptor,
dopami SfERie '&qé@eﬁf%uce‘iilﬁfsﬁhtﬁﬁ“lés?feﬁ'ﬂge'apﬁﬁgOS Pavailable for

ser ot Ozmalysﬁr HET A foefeiﬁhfpfe e B odHaiMbRr Sor HHapia®E @RHOEan be
serotom@ I}l‘,’ etﬁ?)g) o{ nergic al pha 2 receptor,
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cycl ooxygenases, sodi um channels or glycine
trans I t

ol gy ahefdien e e e BRRIERUBRH e Bty system.
targets serotonin 5- HT Creceptor, KCNQ channel s, NVDA
receptor, AMPA receptor, nicotinic alpha-7 receptor,
muscarinic M receptor, nuscarinic M4 receptor,
net abotropi ¢ gl utamate receptor m3d uR2, netabotropic
gl utamat e receptor nd uR5, dopam ne D receptor or
dopam ne D5 receptor Partl cuI ar exan‘pl es of such



exanpl e, the phrase "the conpound” is to be understood

as referring to various "conpounds" of the invention
wW@eoipa4oug ul ar descri bed aspect, unl ess ot her WGEEP2009/007042

i ndi cated. Unl ess otherw se indicated, all exact

val ues provided herein are representative of

correspondi ng approxi mate val uks (e.g., all exact

exenpl ary val ues provided with respect to a particul ar

factor or neasurenent can be considered to also

provi de a correspondi ng approxi mate neasurenent,
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pers [ skl hj t her nor.
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tos1, 3- keh@pRLIQUR fAm BRABLESIr @fthb@aw@%’wlabtﬂnoééwe% the
IV and V| V\:hIChC i bri um between

keto or &HGHOT oFHHE é’ﬁdt‘?‘lehénf’”gf'?eg'eﬁ’é{/‘t o eippstake, place
i sonmeri cs@entamabuBlyf @r mwiths comtrdilel ntiming. olrchi@ei $6rener case
skill ed und
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f L v X, XX
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summar i zedch switchingEa keoin for exérapledam MO 20B8I084546.
prepared by standard nethods or their nodifications
described in the literature. 2-Bronobenzoic aci ds of
the general fornmula Il are coupled with keto-esters of
the general fornula Il in the presence of a strong
base such as sodi um hydri de and copper or copper salts
such as copper (1) brom de |n a swtabl e sol vent such
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formula VIIl via internediate formation of enam nes of
the general formula VI which are usually not
waeepansoesl fromthe reaction mxture. Alternat POBEER2009/007042
the enam nes of the general forrmula VII can be
obt ai ned from am no conpounds of the general fornula
VI in the presence of the apprdpriate dehydrating
agent such as tetraethoxysilane under heating
conditions or at anbient tenperature in the presence
of a catalytic anpbunt of acid such as acetic acid.
Then, the cyclisation reaction with the formation of

1§ =WV
SO AR SE R picB8ng 99EE A 01AY R s W orap. 1
above shpuldtprefetabénbe maipaingd yemeanst ¢fcthp nsessingeforde esmtrol
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to the formation of the conpounds i nvention o

the gdfdPapheyd ke 20 Mo HBAR ) 0.5 chrefesablyi pg more than
react i+gnG.3wsad hrepgreferaip dotviarearan ¥ADION. of the acid
wi th an appropriate coupling or activation reagent

such as but not limted to thionyl chloride with the

f aomatAsomoted above thepdiTE ing l&HBirmdebbnﬁénﬂ(quamtlty lwhidmedepends

U= R proud ESion F ARE S e, BrefefibyHIERGr, 1B MR Balen
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reacti ons w proprlate acylation or a %/
r eagerft"d t@ﬁd’l‘ﬁt%'éneéht(' §adPaiNly e eeAUirgd Jressinghiofse Between the

ClaEblarﬁklyi arﬁd‘lih@rprdﬁﬁue ﬁhbpléqﬁﬂﬁtﬁﬁfeaﬁ’oy(lhe user ?t least durlng the
al ky or

I
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r eact ] I ent ch
Rtk R T61 80 8 DEABLIALE ARG SRR Such
by various nucl eophiles of the general formula X -H or
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i nventi on of eneral fornul as shown in
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t e
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t hi ol start endtheremdaif &id MITGT. readily available in the
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for such transformation. If necessary, further
derivatisation or transformati on can be perforned in
the substituents R4-R12 and X using standard net hods
of organic synthesis known to the person of ordinary
skill in the art.l (X = M) Xl Ilnstrunent and system
for producing a sanple of a body liquid and for
analy3|s thereof The |nvent|on relates to the

. o o o o



controls her or his blood sugar |evel several tines a

day in order to adapt the required insulin injections
w@basohyp4g 0 t he actual need for maintaini ng a BOIEPZNY/007042

bl ood sugar level. This requires so called

“home-nonitoring"” by the patient hinself or by other

peopl e not having a nedical tr® ning. O her inportant

fields of nedical diagnostics and treatnent with

simlar requirenents, including hone-nonitoring, refer

for exanple to the regular control of bl ood

chol esther MITRaBshtiolling hdevivendontprise$ ndapedor detectmg the starting

Con O RL SRR . B ML SRk, B BHen

appl i qaessorsringsand ither skire gsing e suigataé sruaaexu(tpt be disgussed in

in so I

Ski (05 et R AerPile S Romecetlie 19 adircletEmine

cofpr inginigm a@'qmru%an99 tb'ééé@tééi CéOrﬁ?oWéW??dofo thgeuser by a

syst erﬁuut@blée\ﬁ@%m eatﬁkﬁﬁle Bf—" t@cﬂllgsélbh@emné‘ﬁ%vb@n%é‘gancmg
ulre

el enent s. rﬁtﬁr;ovem? % F%
( punctTPYERPSPEnRA 'j'gqeée PP(P@??“E@' YaWNsRdnh states veeady for
provi derting’diad ean hieteztety Iothid tetsel theter mag be nendklay between

adapta vm nnec: .
ret geadgéﬁgéﬂe 5y Carc]iatgé&g]rﬂg er Shgr%ngglﬁj §pg8n‘ﬁ' I ﬁ‘eedai’%mat'c

t h@ drtiiggeriag dAgenativelyl thererreayibe pomstrhmeunt eorgrolied detay time,

triggesiggd hekdUnfet YEddit TRY SR «%ef&%dl RiCbed Blastic skin-

driven in a puncture direction unti reac ]
poi nt AOTMEPRIMSYFR FRIRSHE Y eRARRIonhdTBaperiqd betwegn "ready

If urthesg O||@lr|fdev<arr\dltﬁgggaervrngvisrp'xsaeutalauoryeegett St 1 Ma@ymsw prafdrgoly at
ancet V.

crl St
cases THa 0d P&A ﬁ'@daﬂ??tc‘ge{é?tg‘bﬁtpmf’%tg) §°% A BW&rEﬁﬁggwer liit
spBsi ngs &zl sedreatl laaste. 3 dier ikeirfgu ntohes preéfercédided = Uedsalll. £ sec
nmecha converting the force of the
spri ngjefrﬂi%] ﬁgéffggﬂl red movenent of a |ancet. An
i mportant consideration in devel oping |ancing systens
s therakRg C@Ltﬁsqmmb bBfodPrd gghé}gu@%d;%d T@'tﬁe RREP by a

and the conveni ence of use aré deci’sive factors
det er AUYIPRIG Visthiplauineordrcingigpal i ent, i.e. his

wiZpl i ngness to perform regul ar anal yses as required

that TEIT AU OB BTt (o Soeditals JUP; BaEHianeegre is not

sanpl endcesgaryl fasithd inventiaruim itsainostrgepbtay sdﬁg]ﬁ mpending loa the
r epr Odéé‘?tiq&'l%r asﬁ]t%{atﬂ;fn lf"{ﬁ ?f@%'snﬂﬁleﬂ?tﬁﬁmeaééeqq QS g;fal c?gd J\/RI'? an
us- patl@ﬁtecs lr3i1®t|9849f theystart @ad| ensk of EWCMJT%yEQFeﬁ)SamMe the

anal ysi b (T=Ye Py~ 10 I t
et 0 pa R R el e g b e RiRBRg e

syst erf BhEPROoRRPaTtes maessHEdng (e Randeserippd i tere detail
wound tssidv® & theedlrabeedf shé MITRhasebers sWditiahat it may by

neadi RS SHERE heSTotthR driidhs MBS Hobga ¥ e ena of e

requi rMdParmount of sanple liquid. Finally sanple
liguid was contacted toan anal ysis el enent of an
anal ysis system (which was separate and distinct from

the | aFhe WEtraertenpy Save shaedind gbfikcontel fes part b the MITP
t her ebﬁ(}ntrbmn@rd@fcé OndicBINGVE Sumidt ORHGU Ot ngﬁlénﬁﬂlﬁd or

I|qU|d at t he an site and _to avoid the manual

‘mi | ki AgWinde 9B rapa yﬁFoﬁ%'!dF@ ffieentagr@ount ofppampiechas been
r el at ecoliectetieHaslesieginn afany ltasesUicadll cantedl ighotarediifddRather
end of the lancing instrunent having a (generally

ri ng-shaped) skin contact surface surrounding a skin
contact opening. Such | ancing systens are described in
WD 99/ 26539 WO 01/89383 A2 EP 1 245 187 A 1 EP 1 586
269 EP 1 586 270 Wil e these approaches differ in
several ways, a common feature thereof is that the

skin contact opening has a relatively |arge dianeter
mhereby t he skln bulges |nto the skln cont act opening
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instrument is pressed wwth its distal end (i.e. wth

the skin contact surface) against the skin. This
whedigiosg4act i on (hereafter designated "target BECT/EP2009/007042

bul ging") is generally conbined with additional neans

for inproving sanple liquid production, such as a

mechani cal squeezing acting ratfally inwardly, a

punpi ng action involving axial novenent of parts of

the instrunment, etc. ldeally these neasures allow with

a high success rate (preferably better than 90 %

ex ﬂ] estse QﬁdefltWa P iic bﬁﬁﬂla@mnﬂwe()ﬁstﬁﬁmt @1sinigOR! Figed {VIITP
Wi ou ua ar I renen
ot 1 o e ARl o e ol B At bome T

single instrument, conprise both, neans for the

| anci Na- ltl'ﬁépgor?t@ﬁploﬁ thé qq\?ﬁ-ﬁlbﬂnltaﬂ}a@ gggrpsfo[u% thgt[e substantial
anal ysi's. Such Integrated s are desi

pebf orafvaniagen Ais @crg%/ﬁérvath Iotegameid Bnging sind a‘nallwsys systems if
aut omghé @@%&rbbed'pr@ssnr\@ foF&UEetﬁgé(n W&Eé&ge $ﬁ1§%§ thY disBf end

user. T %\Fﬂave een proposed in a plurality

vari arﬂ NERIasHr %%Pé?\%&k'f‘és F\%‘@'S}%Wt ?\"HYr@F {heajme
"Two wiildnciytiue BRO foraw singt intaraction Pened therdtifer-ument

housing - two separate units for l[ancing and for

anal ysi s Wﬂfypdatbaweﬁ A laed @oftistegratedhianeidg @ind ambtysis dystems,

L PRI SR 36 OREN DTe o, ke

syst ens" Séﬁ'éleatw lagaenvalwme os sargple ligyebi ned | anci ng- and
anal ysis unit suitable for performng both functions
(1 anci'ng 'AHE cAvEISf YRS A (Nosinitssystemsy naintainiige? MIEP wiithtihe

i nt egr at edstrivea p?ésﬁﬂi@ﬂoﬁ%@lsW&Hﬁerﬁio@éﬁﬁé&tanﬂf@ nai@ sure that
componen and anal

of .suc
el enent st”a‘? ROS{GTe &éﬁ? Vshﬁﬁ‘ﬁf'{i@ "é%?iﬁ?%h %9'”8“9""‘“"9 to
agsenbl edhédpkinhie fixadufrdit ther poinpof amel thas thebahalysis Weeice is
i.e. befored Bqﬁt tg@\éggvnan% is triggered. In the
i nstrunment such el ements are processed as a unified
i tem I nyoiefsterhd Ok & pand ‘(suﬁgiétu%ﬁ"% %ewa) ft e Béé'ﬂsfoun? that
(lanci ng and anal ysis) are
but a | afRdMGniNgeRBHTP 1l taﬂ dsﬁ%nbygupéesa"u@fﬁe igrigportant in
provi ded opdet B @mswsadp&e&ar é‘-tp%EMoﬁjUdf' ﬂﬁe 3ndirRA s, Qhereby

part of the anal cal ocegur e, les of sin

urfi't syst'@ﬁ?vﬁ‘lge%ﬁg%?g Béﬂ SH 'C'Fﬂtea’f‘ﬁﬂ”ftc%sﬁ@p'e "q“'°gdu”“g a
publ i cat isbod pekidd 6fltii220 WO 03/ 009759 A 1 EP 1 342

448 A1 EP 1 360 933 A1 EP 1 362 551 A 1 Even though
several of the discussed systens, in particular

i nt egrirdgrmenedt hes beeh favadys the sgndext of thepingentite that many
| Mpr oviRdrd % Uhtegrafsy FAHERRY GFd {4haRAld b)‘?{teljﬁgomedﬁydb‘i:é?ﬁs to

t here are still “substantial -short'com ng
negd fBRIN3H? sYERERt %rew'%f%%f%@tsums'eé\évem%q of time and that

parti adompliesdy Wt r@b@rTnMehGé’dJlrﬁléwtﬁldgnﬂieuﬁbﬂlméﬁts% Rluch
use, al h an m n nts concernin
Vol Ui B sgﬁtanwa%rae&af“a@a@wu SSIREENR o t hi's

aima first aspect of the invention proposes an

instr em f r | e of  bod
qui o By mRRlor SIERRCEE X TSR Db SRR actRH of

| éﬁm mnafratw d@nthuadwahawtmsen{joraammd i ordewdd raglapt for

connecdnegl F&nﬁnlh?%haﬁorﬁl Sﬂ%t sl@ﬁ‘q)o@&#@m@% I%/of)e (yu'ff\é'ié?'ng to

a IanC|nﬂ?eIenen connected theret In a pu

novengheViee, ItpichANgasele ‘é‘ﬁ‘@i’ﬁ@ e@l”l?r‘r‘é?lf’r RippEdre rgvfgseﬁo “allow a
t ri ggesinghe adidpiop Wh HeldyistEng OB RESds df 3 pharidigtuder
direction until it reaches a point of maxi num

di spl acement and in a reverse direction after it has
reached the point of maxi mum di spl acenent, a pressure
ring surrounding a skin contact opening and bei ng
adapted for being pressed agai nst the skin,



wherei n the skin contact openi ng has an opening area

corresponding to a circle with a dianmeter of at |east
wa@omemoashd not nore than 4 mm Preferably thePGpERLI0AY007042

area corresponds to a circle with a dianeter of at

least 2 mm nore preferably at least 2.5 nm The

i nstrunent further conprises a1Z)r essing force control

device for controlling the pressing force between the

pressure ring and the skin at the time of triggering

t he puncturing novenent, to be at least 3 N

pr ef er' B ynstunepasind4 spstemd ofrtisé ipveation ataky iato |aeeathnt Sthe

N. Ge 1 ar_and . this

case P\?éc%lﬁ!)a%flé Breoge':tfé%'f'{h% Jlélr{]? :Jndop%nﬁzelt’:] T??%ee() In tnls way not

di anet @Hy alslwff@@@éswphaohwmemqwm esstired butalse tflooding” by

openl ntgotnlﬂﬁ:haJa%I@fqul@% %‘?&Hdng@m@h@or{:?fowss@ﬁm analysis
(i.e. be t%ﬁw he area of a circ ?1

mert | oMM \ferx/émﬂ:!ssaﬂmiﬁ YelHMes S the orgrs pgigvere than

nent i a3Gachik prefaraiolp pod atdre hdrh 200 MY, EdHd MBstdpRferanty nfo@lnyore

on target aghg bul ging for automati c expressi on of

suffi CI aht unt of sanple liquid. Rather the

inventors have found that it is possible to achieve

the regyy Eﬁgntlﬂirgﬁ ES A0 h{eééﬁbgg .ﬁ"%’ ?&S{:%vﬁt 'rﬁq]?rgg?e to

with a co |na|ono are
opéni mrjeierad errkadiments| showngh tbeeksmnesmne:eemmnoeh féadures

guar arﬁrﬁ]%ierh&nt@ sﬁ6ﬁﬁ$ﬂleﬁ'§infc@ﬁ ] L@@S‘Ho‘ﬂhdt%ﬁx bf A co-Flli'Blﬁatlon to
was un articul ar. because it

ecte
assume Fgé‘t Qﬂﬂ‘f“ﬁ”t ic§edpyrntigh. é”\mﬁj‘l’réw"'&sess avvay
t he bl ood, unless the device has a | arge openi ng
al | owi ng subst anti al bul gi ng of the skin. This
assunpt ikig Was $feswsda-schemetic aketeh -of aine tskia grepssd agsiAst a

kngwn even to N that pressing with a thin
itemonto the 2%!9%&@%{5@@5 a color change fromred to

whi te i ngycati nghoysl P5rsPMctibl 9@% Jf a@rgn'éhgls lﬁ%%‘? r'it'Ve

site. The invention overcomnes Iem’rel'a

target sHiges bul g 83 lwdtnlaesbardﬁ Bf tHeCRisaMiEhP!

of the pe%etrat g%eptgﬁé by whi ch the te s?( H‘h Pshb\kb( in
| anci ng el enent B@ﬁ rates into the skin. Wth a given

adj ust ft | on |tud|nal osi ti [ tion
in them(jﬂS e‘gtl 0 ogvfs i Srﬁpgﬁtb ﬂg‘ﬁo‘v&%ﬁ’{c'g‘gfé‘?'@g?tt f use in
"20position") chetistruhentshuyvrdinifiguradd consequently a

gi ven zl§05|t|on of the point of maxi mum di spl acenent
of t he IRHacet tsowsemeschematin sketehh regasdingsamraspeet of the
exact z-positi Ofﬂn&fontd?%eslh!stpurﬁéﬁtfsﬂﬁ\ﬁn‘iirwe%;HL%5he
puncturing novenent gl ng i's skin
position is substantially undefined. In order to

over CGT@Jré hi §10M@C£V|bﬂldﬂa)br§§§iﬁﬁ‘e ﬂﬁg @ragaant WRith (‘aefﬁwg"éﬁ“dﬁ 2is

ns for ciion o e t Fe
s¥en b‘i?e?f' orfy i%%ﬂ h @Pgixfetﬁ%% @&/ﬁl?es'ﬁ'mts@gjﬁthmng 4
| nt o tm”*‘*‘m'msmﬁt'mwﬂﬁmhe deeeraf thip @R, Wel theadistance

t ef er.
ki ek e Riahel RIof bR TIETF Bl PR ¢ taSefifE lioe
(addi t8 dergndg qrbthterwess(mgwfqrgmfa@te dimenaioes i the skidi coptact
t he Skdp@nﬁn@Wt%thefé?d%h@gro%tmfeg%f tH%SJkHWFBHQU ffPng person to

providing a reliable z-position reference

pefet rP&f QS‘nb‘Sfa"iqﬁéhP‘%d@f%@dé’ldé'ﬁbM?“%“ioﬂ fpheensesativek ises by
Wi | e thénesrae ppgoaaches hel p to achi eve a reproducible
penetration depth they require a substantial expense

in the instrunment design and production, meking the

syst erhigwed #smdhowsndymbolizaltiyostel pointNRBY mMaximeum glisplacement
syste I hSr pepe p .
mcer (ot RS R debetP AT Hhoftihdt halacpuige e
to person may be tol erabl e because they can be
conpensated by adjusting the penetration depth

setting, intra-individual variations (i.e. variations
referring to the sanme user) remain. These include
changes of the (elastlc and other) propertles of the

o o, s e



The invention allows an excellent reproducibility of
the z-position of the skin at the lancing site and

wo bus/ogg4excel | ent reproducibility of the penePCHEPIING/007042
dept h. Sinultaneously aut omati c sanpl e generation
(without "mlking") is achieved with a sinple and
i nexpensi ve design of the IanéV%g system A defined
pressing force is ensured by a suitable pressing force
control device. Such a device can be nmechanical, in
particul ar conprising a spring device which is
ar r angeidetuning nwiveeentiriNih ntdsatanictng ispruments dhe e-pasttisns of
bet weqrs {fiandrgs ?réésﬂge A A0 SnBOUPLA ode oFPEahum
device 1s prefera as a neta
spri nglisplacemgst, Paelativg to emwro e. mf@mtlrmw@sf@aﬁe B&hown in

used, Fe4lF8 1§‘%aﬁ b%nﬁﬂlﬁaé(ﬂ n §We'r W afdw @ ﬁeﬁélrbil@rﬂhepth setting.
eIerrent of an elastic material. Hereafter

" SPri rfg@“'?é Thows t%%t fana @W&Hﬁ?@ecﬁf Pé%?t@ecﬂ'ﬁtéﬁﬁ%srﬁgthe actual
devi c@ené¥rstforrddptlydégends dpectlyesmsthe degreeas tarhétl sitt®ulging.
described in nore detail below Pressing force control
devi ces operating by electrical neans nay conprise an
el ect fuefecaity the dirmeter Dra Ithﬂjsbkirgc:mta@idpeaind 4ds metgeresmall. In
core, thid pad 'tﬁé’rlaa'{s %nY;P'rﬁﬁm‘féf' ar t' X‘?e t{d?@ %omﬁe%bymthe
the pressure can aut omat require
aﬁ0actrenfptiyc'@htytqiéhfa@éﬁetrthntqe@th at @@Be@@ty@ lén@em ieveats is
means e&@éuehe G’ér%?atfoﬂ oA ferlt Bﬁ\ohﬁm%a%mm it snfbponed

pressyre rin ressed agai nst .the skin an IS
f or ce ¥aS'Be Ha” WiREESTHWe the 'ﬂ%"é‘i‘g By Wi tbaBEjé“"t more than
Vi si bl1e5 nme do i prewrrddae}hbdc&rnmmwnwh@bﬁisyurbhmw‘sSra part

can adapt the pressi ce ta the d re

e or & Aopbasiul iR £Pwheh Bololadd'S PeriRh B salicbprtion 50
whibch SUQOpm@ﬂ@tlwoblseswn‘aingeﬂ and réreshed fromsthe gepeestire bing 1.
can almsbﬁe%s&m@ﬁﬁeqn&%ﬁg&é@ by Qgrbtmfo%& H@fén@% WhSthe

a system and ‘an_ i nstrune or producing a sa

body IRefaherabsuriseePertioy SOhe skin using a | ancing
el enent having a skin piercing tip, said |nstrunent
havi ng..a ho anci e Wi thin said housi
ndnpt S36rEs 2 et ATkeHe A Siedh hg iRt auirsable
adapt dentigreldinstrumgnt 11 carci agimﬂosabletlan@n@@ﬁr&éht 12 with a
theret C h th ancin

ol enerﬁerhlﬂgglgp}“)‘[ﬁwslir{b% %ﬁtﬁ?ﬁ%&&uﬁ g’h%nct? 05 iaﬁancmg uive 14
nmoveneamnd, @ nmaagiement eardi ravatuabion uelectronit¢s r Hacsteswvra only

poi nt GhuERediIfud 4 Qkﬂ?ﬁgﬁﬁﬁé 3aR éép%ga1é R/grovled in order to

direction after it as re nt o [ '
di spl Alewenisuak ipdieationr of r 'iangmgmrr ding stafs ninformation

cont acdon@@ar'mgrtae @gzﬁebeba@c@da;meerdné (113 hEﬁdIﬁ@ BRAFHRM results

agai nst pressure, r has on at

| east Eg?tt%Sf u§etrs%ra ﬂt’ff iﬂ@ew s1‘? §¢MRGIeSHEr MITP
t han Icobtratimg pewtet Bl gevia 18rmr@ehémﬁngla2d|mms&?giﬁlsmsth as
prefer i ghl

or of or oo ande & Al o Rl dhAd 280 dichall BlH os
sur r oikfaiprogengraieni pheral surface portion whi ch S
regessed fromthe pressure ring such that the pressure
ring protrudes in the puncturing direction fromthe

per i pH@,aaqrefg["eg £EROFHRAT Hest IMWHNdSUTP &) lanagaiementel 2 is
I eCes Sthesd nharad\ SHiafylsRC elepint i N tﬁabébbefoﬂﬁhgdéledn@@ral

FowevarShe Mg sl paetient &2, FRis Hatpial aliret, Fagancing

and t redemeted2ed pewvapberaltisund athe an$y$ardemeﬁtEMpln a
separ C tQ. a enre

cBo T HRE UrBet sy By tabilie e B oA Hnalysi
peri pher al surface by at Ieast 0. 5 nn] preferably at

| east 0.8 mm and not nore than 2.0 nm preferably not
nmore than 1.5 mm In the context of this main aspect

it is of particular inportance to note that the term
"pressure ring" is used herein in an essentially
geonetrical sense, nanely referrlng to a narrow

o o s ey o .



Thus the pressure ring is a narrow ring shaped surface

area surroundi ng the skin contact opening and bearing
waleribngpops act i cal use of theinstrunent at | easeCBOPH)9/007042

preferably at |east 70 % and nost preferably at |east

90 % of the forces acting between the instrunment and

the skin. Consequently accordi to this aspect of the

invention at |east the nmentioned percentages of the

total force acting between the skin and the instrunent

IS borne only by a small ring shaped area of the

descr idmventdnoiden 20ds peaviledrfsr hdltiag thegnaiysip etbnsant 22 inside

form e IIFURERSPH IR 1d B8pETNeRPSRAN ol AlARM Rbider 20

el ement” W ular cross-section, O ¥t Pives

desi greampdsess & reaupling Presees alfl yin Roalgsier elepfest 21 and a

pr eSS UbRespdHdingf csm.ng NYBHRLSION 375 of TROIAMInEht PRI b Sinilar
gr essure piece, Will be explalned further with
re

er PRIEEE 3hq I'?é‘cﬂtga?\'ﬁﬁ‘&gt 12 hag i cewplingxeceys ghcooperating
| nventwitra teuplag pastassidnozs df ﬂwbahstfdhﬁerﬂ e’ﬁid&béﬁfarr@foftr&fesses

it omtrannry RS 242 e IRieing bR f<Bpedufrasming

| i qui dedassenntidw $hes handiogrofiiangntegrah lankingdamiaamalysipelement
of the,i i @gmo d with

t he flezr2 s@%%%geesn\e@% dé@%@@?‘”%ﬁ? R(%étn s%gge used

i Aflependently, the invention proposes a system and an

instr Wm%néé?rdrrpé g upbRg iR F&ﬁl@be‘coﬁfpngé’?¥ drr'vg%t@r Qy with a

pl ercin SKI N using a ancl n el enent avrn
skin ;ﬁagr %‘? ?ngfteﬂdov %arqr\'?ngﬁwu?{?e%fed ﬁar\?rrﬁgp%ﬂdw&%rfn@raaeler

| anci rag fdrm aeani divemectiatishowkichgoasipaeivdting nikier@nt of a

connec crn el ene and adapted for driving
a Ianccltr'ﬁg %%S!ﬁ?“ e@?@é'st ereto in a puncturing

mavenent in which the | anci ng el ement noves, after

tri :

dir gg?fﬂgﬂgrlgﬁ ﬁ?aaﬂskgg% rgzsrﬂg\yeq'ﬁ@!l by ffnﬁﬁa |rfbuﬁ]|85H§ fot shown)
di spl &Eiugdpior Z9durns wWith sighy %Qeeeé. (rdé\ﬁfl o aarirtl\eer springhalso not

r eachefloihe ab&itNts &lis @@Msdto‘ééﬁo%leﬂs%merﬂ IQVtt%‘PéFé'EeQi by
ring surround ng skin contact openin ei ng
adapt €6F35r ObHiS n@a@r%gogﬁg H%I‘JOCEQY@ g@(laﬁ‘d\/\ﬁ’i%‘feé‘?qwbt’h‘@m
| anci ngveier 8¢ irtoch ctdmespasmﬂngpreou’ngtrgo@érﬁeracof Rfige Fat@2amhich
reI at| t h at ct i n st.ance

a{é%m c?rw%%%poogllreg é}ngc}u% E’D 8? move toft Iﬁ%ﬂ?g eyement
ext end‘él towhidf itdés poreestadedyr lthOLmlramerotnnfsen Z6hperetmating into
el eme j oi [
ot P g ocses 220 St B LD B M eyt have
and ni$enpAeseEibad| 9'5ﬂwgefﬁorg"ltshm morenfietaifed gassgptiane is
ri;pg Meddssang defined as a plane running perpendicul ar
to the puncturing direction through the forwardnost
part of the pressure ring. Thus the projecting
di st aricehd sretdmted(ﬁrﬁtbdifmentis“moWﬂdrh FRgtd mm&ehmgrélénhm 12 is

t of I int ..
(" iR T Bl Pl SRe ] 28, SR s BisrPag e 7
of t heandrigading op té @ Eh?amlt)eeltectlommhet R3of fancipgi edemety12. In
e\égn Wa%légﬂﬁcﬁoﬂi 2y cac‘;ml’ér{/ cﬂéﬁﬂe?%' Gerfd @tfeﬁ%tsﬁja%sple

reli e generation Is ac I eve
cont e%?sefrt’o'f%hqfﬂbﬁ%rztsant to understand the difference
between the reliability of sanple generation and the

amount_ of sanpl e n tion was unex ected that
Fhese RYESIATHE (FETEABIENT 12 PTG BPAPRGHTS movement by
Ext r enich pierdig tip 3jieditiverginth skinric dberaétor, girafgrably dilirthg a
thi.rd erat e. snal
arlgrfs)un trgﬁ%ﬁ‘oﬁ é)(ﬂfafé BEthe%ﬁB{drlﬂgr@%om%g u?égg\% ehm%rcrng% Jl has
reliability mhrch is sufficient for a fully automatic

| anci ng and anal ysis device. The second and the third
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an opening area corresponding to a circle with a
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woresb/opoesd er ably at | east 2.5 mm and not nore POEEPRI09/007042

mm preferably not nore than 5 mm and nost preferably

not nore than 3.5 mm Wth respect to all three main
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when the status of the systemis "ready for |ancing".
In this case the starting point of the M TP may
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the requirements of withdrawi ng sanple fromthe skin
However, this does not nean that the pressing force
W@ bkawlogbose al l owed to float in that range duriPQGI/ER209/007042
M TP. Rather it has been found that the maxi mum
variation range of the pressing force should be
limted to no nore than 15 % £2eferably no nore than
10 % and nore preferably to no nore than 5 %
Expressed in absol ute val ues the maxi mum vari ati on
range of the pressing force between the pressure ring
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In the context of the invention it has been found that
substanti al advantages are achieved with integrated

wo anoiosy4and anal ysis systens if the descri bedP@r/EBR0YQN7042
force between the pressure ring at the distal end of
the lancing instrunment and the skin is maintai ned not
only at the time of lancing bu#3also for a short
interaction period thereafter: Wth both types A and B
of integrated | ancing and anal ysi s systens,
mai ntaining this pressing force for a MTP helps to
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view of a pressure ring 1 against which a finger tip 2
is pressed with force F. The skin 3 bulges into the
skin contact opening 4 defined by pressure ring 1. The
degree of this bulging, i.e. the distance between the
pl ane A of pressure ring 1 and the apex of target site
bul ge 6 depends on the pressing force F, the

di mensi ons of the skin contact opening 4 and the
elastlc propertles of the skln mhlch vary fron1person



the same person. Figure 1 also shows synbolically the
poi nt P of maxi num di spl acenent which a piercing tip 7
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| ancet afthr iavizlad4imd asviesdnibEll gbswe. 3 conpri ses a drive
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triggering of a puncture novenent (by triggering neans
not shown) drive rotor 29 turns with high speed
(driven by a drive spring also not shown) about its
axis 35 and thls rotatlonal anenent IS translated by
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been descri bed el sewhere. Thus no nore detail ed
description is necessary. In the preferred enbodi nent
W@ bawa490u8 Fi gure 4 the |ancing el enent 12 is aPCHEP®02/007042
sanmpler” having a capillary channel 28 inside its
piercing tip 7 and leading up to a sanple collection
zone 23 of lancing el enent 12.2%n sanple coll ection
zone 23 capillary channel 28 widens to forma sanple
reservoi r chanber 28a. During |lancing, |ancing el ement
12 perforns a puncturing novenment by which piercing
td i p 7 Figurér3 fuetheimdre shisive a&fan‘ﬂrl}&rseraééﬁrremﬁﬁte(ﬂw iGO4Y as part
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requi red. Rat her onl Pé one | di ng device is provided
S

whi ch tasHingathabsamp 'é’r“ﬂeg aﬁ%"qnﬁﬁ dhEgine hasnspached alicagain
devi ceparitdn &s transgorispath ebrefepatly hak o the dievddient@holwd — the

preferre es for | di n nd novj ng _.a.l apcing.
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| anci n4I'& ge arltérnu the @boye 'dﬁdtlfteﬂaﬁslpm"t ledltaigﬂnﬁrm are

of a tpen gMeidry at least a part of the system

operation. A special feature of the system of the

invention relates to a pressing force control device

37 provided in the instrunent 11. In the enbodi nent

shown the pressing force control device 37 conprises a

spring 38 which is enbodi ed and arranged in such a

manner that one end thereof acts against pressure ring

1 and the other end acts against the housing 13.

"Acting" in this context does not require i nmedi ate

contact. Rather it nmeans that the spring exerts a

force on the pressure ring and that the correspondi ng

counter - force IS (dlrectly or lndlrectly) borne by the



Pressure ring 1 is enbodied as part of a pressure

pi ece 42 which is borne by a pressure ring bearing 43
WoRohowihg 13 such that it is axially novabl ePEEEPII§2/007042

the force of spring 38. Wen a user presses her or his

finger tip 2 in the direction Sf arrow F onto pressure

piece 42 with pressure ring 1, ®he latter noves

downwar dl y agai nst the force of spring 38 (or other

spring device). As soon as the contact between

pressure piece 42 and housing 13 at pressure ring

bearing 43 is interrupted, the force of spring 38 is

bal anced by the pressing-down force of the finger. In

ot her words the force by which the pressure ring 1 is

pressed against the skinis in this status controlled

by the pressing force control device 37, enbodi es here

by nmeans spring 38. The principles used in this design

ar€ nore clearly apparent fré#gﬁﬁgure 5 show ng t hat

spring 38 acts between housing 13 and pressure piece

42 with pressure ring 1. In the specific enbodi nent

shown drive 14 is connected in a defined spatia

conf i glr dnstormentt far pregucingea rdampld of i bodg Uriuica foraamadysis by

that the t %Tyg i ared

dlsplace&gﬂﬁﬁgqﬁﬁghﬁéﬁgggI%§@1 %ﬁkgﬁy hebgpgigﬁpémacmg

ritffg 1 i dipy ﬁHependent fromthe conpression status of

the sprin correspondi ng axi al novenent of

pressure %icg'egr‘ifﬂe”tg’?@f'@”gﬁl y the spati al

conflguratl%q\and Qﬁgce t he di stance of the pressure

t

ring fron1the(%%P maxi mum di spl acenent can be

?/gglc:i‘gg( Bgtn\étﬁrggctnl %Hﬁ%é’ghﬂ%tﬁﬂvs%rﬂeﬂ:%@mg[@ 3??%r bein (% connected
during the ithadareng elemsnt (12 andder diiving aHen@wekement (12)
i .8 from t hgnmQitey thefetd H’@p@ﬁctmgcrho@é?ﬁerﬁ @%Hﬁqhé gﬂglng

is first pressed down unti | part is reno
therefrom A€ementyHl) |m%mﬁqfﬁ@ggeﬁﬂe@%Puwrmga@w%nent in

spring 38 i rCpenaee blfé@:ﬁ@ﬁ'dﬁtlv\ﬂltt ﬂ'éablﬁés al paBatPOBf Mhaxinum
conpression in, the Cese of res ion,s

shown) . | n (HBASREBRETN ? RRVaTTR BRITGR ARG P CEaged the
whi ch t he pmess(f)eofmaximdmidisptaces®at] agai nst the skin
shall be controlled closely, i.e. the variation

t dr eof shod pregsitre ginge@dl suimeunsting arskidcontadttapeging (4) and
val ues gi Verbeﬁ‘ﬁ%pte'd"foPﬁr@?ém% & c}ﬁé@klﬁh' s end, :
spring 38 is preferably enb e% arranged in such

a manner Whwéinit is pre- tenS|oned. Thi s means that the
spring is already conpressed (or in the case of an

ext ensi orthe pkinrgntaxt epehath (4¢‘h€§ ahfopaﬂngra@%bé'@esfp@h@ﬂ to a
is exerted pn ssure ssure rin
isinits rc% W@\% %@m? e{)lﬁ’¥ Pg&ais‘wé Sdet %@egﬁtr ’P“S[ﬁwmaﬁ 4 mm,
weds (beaaridng 43) of housing 13. The degree of this
pre-tensioning is such that the force of spring 38

acti ng orthe Hestpumens pomprises) alpieasingfoisp camtnob devickaR7) for
20 % predoRfraihy tHCprdBEiRg k188 blgveé’nv’(hé Eﬂr&shrberm% 1),and the

spring-1 oaded nobvenent range of ssure ri

In the erf8uidndhth %H@mfttm%me§§¢ @gn¢terﬂre9en@aﬁtr\eat to be at
devi ce i Sefd 3N, qflefembhoattiéadt 40 tmedt bieférablytt BHE 5 N.
pressing force but also a maxi mum pressing force. This
isgenerally favorabl e but not nmandatory. Preferably

t he maxi num pressing force at the tine of triggering
Is not nore than 8 N, preferably not nore than 7 N. If
a maxi mum pressing force is to be naintained it is

i mportant to nmake sure, that in the entire novenent
range the pressing-force acting between the finger 2
(or other body part) and the pressure ring 1 1is
controlled only by the force of spring 38 bal anced by
t he pressing-downforce of finger 2. This condition
woul d not be met if the novenent ofpressure ring 1 was
|nfluenced or I|n1ted by sone klnd of abuttlng nenber

o . . o



contact surface 46 which is arranged in the vicinity

(at the radially outer side) of the pressure ring 1 in
waeuh/ogosanner that a body part pressed agai nsSPCT/ER2009/007042

pressure ring 1, and thereby noving the pressure ring,

abut s agai nst the contact surface 46. Due to this

abutting, the pressure ring cad not be noved furt her,

i.e. the possible displacenment of the pressure ring

(by the body part pressing thereagainst) is limted.

Wth such an enbodi nent the maxi num di spl acenent

depends  oistivitent a6dording talElaidy 1 WahatBintthe operﬁsg Hfe dfithgskin

protrudes fromthe instrunment housi.n ct sur e
26 VheropPabatm i AL Rpthes R £ gk iR o ettt pLA s
pr essed dowmnaredérably fat feagOX.6memt i s di scontl nued when
finger tip 2 contacts the surface of housing 13 in the
vicinity of the pressure ring 1. In this context it is
al So fhvdndmiment ffor Reodgeisn g segpiaueh berwtliatide fareanatisia by
di spl acemkitingithd BRin FW®5§ YrRirlg élgmenthVZB 'hQVIﬁgaacgklﬁfi‘Jlercmg
use is simall. Preferably it should be | ess than 3 mMm
nor e pref'@r@oly | ess than 2 mm and even nore

pr ef er abl e mm_Therefore the distance dr

of the plséhjl “H‘Perg?@éﬁw 9 ing 1 and the adjacent

housi ng surf d not be too large. Preferred

ITB.XI mum val ug@%giﬁ?ﬁ% cal cul ated by adding 0.5 nmto

the ment |_on 'ﬁ‘ﬁ P;wg | QIRN

ot her hand S n@t4 W’Ltﬁ? 00 ﬁoﬂ\éﬁlguﬁ%m%ehﬁeconneded
because it f%af'mﬁlp@eﬂbﬂzﬁ wedﬁern@w'rmgadﬁnqrmeelement (12)

instrument  ichniechdOthEresd P &noﬂirﬁ}@ﬁﬁé\%nﬁérﬂ‘% th%ﬁ"tﬁé'l%ncmg
area sjmplifies the findin

t he adj acent  hou

SU tabl o' 11 REBETE 6 TR St HRgeliBae RHfGHENGTEoNamat,
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Colﬁst fuct | OH% B ?lrn%F Xnoa tha ?e‘:lvse?se %I? cuP%CTfter thlag feac ed the

provi ded caholma(fé Q‘ﬁmﬂximmfdapmnehapes and desi gns.

In contrast to some earlier devices it should be

non- def ormal@l RFessire Hegs@hsureunging 8 skimoeAniadicrepimg (4) and

visibly def geigchodpfedior EE4IRY agtifst@le $kie System As
stated earlier the term"pressure ring" refers to the

ri ng- shapreferablyf &erdig fohdhyldee tid precdfind chatteh in
practical use, i.e. under the conditions prevailing in
usiong of whHeeeiparti cul ar i nstrunment) bears the mgjor

part of the pressing force acting between the

i nst r unerthe gnebsuteerisdi(h). h&X oo atinsast tahpart 1of litg-dicaméstence a
cont act r

Carying ygihggﬁm t%aor%l'iﬁalpﬁ S50 g%e'i‘%rggl%orﬁ)ﬁ P& s 0 L2 mm
A sui tablaé‘deﬂ%ﬁftpf%‘ﬁ'@ﬁb' rmﬁmqnﬁe tham ot he pr essure r| ng
can be determ ned experinentally on the basis of the

i nformation contained herein. The ring, shoul d protrude

f r%5m ahy 'BRIjUREH (3BT P SIAIT adeSHYPIING, #f P%"‘Féﬂ‘ﬂra' surface
di st ance gogtical {50y seasyndiag tthé @rés8agng iadd icbesseaf fréy the

e e BRI bAEh S BB T M fufeb S i ihoturng
uni nt er r ireetibrr frarg theRagripberal Iawfaqer@m;irmaped surface
contacting the skin can have interruptions (for

exanpl e by recesses) which should, however, be small
erfdugh-ndbstiunen orqeording deseldinbdd Whafein the oresshee ring (1)

pressur e grotiges! forh ke %ﬁﬁr@érale@re@ew mta.sééom dfNat least

Figure 3 the instrument rth rnore conprises
pr essur e-49 A RSS! Qf?gﬁt yd%tt c?hmﬂlew ce 45. In the

context of the second main aspect of the invention it
is preferably a part of a MTP control device. Means
for novenent detection are well known, for exanple a
light barrier 46 as shown synbolically in the draw ng.
Such a device detects the novenent of pressure piece
42, and hence of pressure ring 1, upon pressing down
fron1|ts 'hone" position by finger 2. Such detection



of the instrunment 11. This can be any device which is

suitable to neasure a value of a neasurenent quantity
w0 ed1aiggs t 0 a change of anal ysis el ement 2 1, PQUTER1909/007042

change is a nmeasure of the desired anal ytical val ue.

In the case shown, the analysis neasurenment device is

enbodi ed for a photonetric nmea&ir enent of a detection

area in the analysis zone 8 of analysis elenent 2 1

including a Iight source 48, a light detector 49 and

correspondi ng |ight guide nmeans synbolized by a | ens

50. Oaelnstrypent dér proaluyiag sa rsamw efrbntiy diquidcfes aralysts by

be used t u

dovi cos, BRea tne bl R 3 Fcfl SLARM{12PhaUf s S Blthcing

el ect r octieff)cal anal ysi s elenents. In the system shown

in Figures 2 to 5 a MTP control device 17 in

accor danéaidupgtinant (K8é@Masmai n aspect of the

i nventi on makes us ?f t he pressure-ring-novenent

defecti on d@vPH@”QZ Once M TP control device 17

signal s the tart
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drive 14. ngnrf:eraﬁed hf '\43_@10&9 CH'.in\)ewc‘rerte e\gﬁﬂ:ﬁﬂ% IQXcing
t he measur erent an eVa I on e ctron ics 15, for '
exanpl e on elk&ephEi2} meves, Fies tigoeriegithel puaciyEing gepvement, in

required fop ﬂﬁi&ﬁff@tdn‘é@h&n@n{llr ﬁ‘r}ﬁgéﬁesog ot ¢ GZFQ' S kaximum
amount of sa uid fromthe er tip

Al ternati veF‘&gBHaﬁ%m% BN INA ’%’eﬁﬁ@'fe&?@h?ﬁ%@ﬁﬁﬁ‘é reached the
transfer mapgoibe(P epaiaxintiny didplaeeineat, by suitable sanple
transfer detection neans as are known in the art, e.qg.
photonetricadﬁeennémmgqﬂ)shmowEMQl&smnansmnnm@dmhg(uhand

| b
el ectrical SonpadABR IR RN dnOT iy
t nanspor ke B é‘dcﬂroﬂ?@stora‘?@%@%f %ecﬁéééilrggoﬁgl'n@ inits

transport path.” Preferably - as in th odi ment
shown - tgmara@pplication force control device nmakes
sure that during the entire MTP the pressing force is

Wi t hin t hiee IR @imeemmanuhmeqbey@ré diagt(1f iaesl so positioned

I t
or oss! no HEMESR: g R B hitfecBh 14582 (Bl nl Wehane sin
above i dexmtrcmgetnb \(ar |o&tthe)riah¢|ng tedgments (12 etteradse onui@lfi the

OBy 1 oS SEoETs g b R e e OEHEHT O BTl o

| anci ng enaxrenm élﬁrzl)acwaemtng aots kiore ;ﬁfharr Sihgn, i pre{erably not
sai d i nstyrdtaendn 6. z%A)anaae{dé@araerlaal;y%n&oéel?hm)1 Alei Ng
drive (14) within said housing ( for bel ng

connected to a lancing elenment (12) and for driving a

moveneht MISICTRTL ROTHE AR kepnel ST 1. B Bpaen e den

afaser tr coggecti ougprﬁdge(tt)mastan opening aesee ndrredponding to a circle
punct ure r e ' P), of

maxi mum 3};{ h ?egcégp &eétjgfaad Iéa'ét [I%%R ﬁ)fég‘elgaﬁ:l,\/;étt Fe(?%t gf’?’é‘ra“"’
it has r efa)@hwfqrhblymulemst ?ﬁ)mmfarrdamtrmmﬁdh@;menmefqrably
- @ Presayf Mofd n 6 MmSHbEHBREMY RotTHdrB IS 8Ghm.
openi ng (4) and bei ng adapted for pressing against the
skin, wherein the skin contact opening (4) has an
opening area corresponding to a circle with a dianmeter
of at least 1.5 nmmand not nore than 4 nm and the

i nstrument conprises a pressing force control device
(37) for controlling the pressing force between the
pressure ring (1) and the skin (3) at the tine of
triggering the puncturing novenent, to be at |east 3

N, preferably at least 4 N, nost preferably at |east 5
N. 2. Instrunment according to claiml1l, wherein the
openi ng area of the skin contact opening (4)

corresponds to a circle with a dianeter of at |east 2
mm preferably at |east 2.5 nmm



3. Instrunment for producing a sanple of body liquid
for analysis by piercing the skin wwth a | ancing
webaopmiosf 12) having a skin piercing tip (7) SPCTEP2009/007042
instrument ( 1 1) having a housing (13) - a | ancing
drive (14) within said housing,(13) for being
connected to a | anci ng el enent élZ) and for driving a
| anci ng el enent (12) connected thereto in a puncturing
novenent in which the [ancing el enent (12) noves,
after triggering the puncturing novenent, in a
puncture direction until it reaches a point (P) of
maxi j ' se .direction af
e hach T SRR AR R e bR el oty T ueldih the
a pr essurRstiumegt (AOMEIisep oandiesging ke avoticlasievispedMgfor
(4) and hehhglimfRt gesdifg REE DeMEBnaRR DRSS ufd g () aind the
prefera&%%.a% orﬂ%p to aﬁé one of thegprecedlng
cl & ms wisei®n 3 %Pséw NGNS PYNHYdng foxemPRiadq by at
part of iléastGiN, puefbrablratdeast WiN]inflost blef@rbbipait 93T & Nt han
1.5 mm preferably not nore than 1.2 nm and nost
preferably not nore than 1 nm 4. Instrunent according
t o cl & -migstrumantpedasiing taapeenebithalprenedingcdsimer wherein the
(50) surr, ' ; S 1&g and recessed from
t he pr esspgége}’gr{ﬁngd sz:sgﬁﬁg‘%%ﬁ%“%r essure ring
pridt rudes in the puncturing direction fromthe
per i phey, ahstaimidrd8EcdP@ihg k@ Bny ne bitRE Pw&saahg A8 dbmPridiAg
claim4, wherein the pressure ring (1) protrudes from
t he peri phedraplesdoléction duvice @by faxnttedting £ ambuhteaSéample
0.5 mm preferabl by aag\f Least 0.8 mm 6. Instrunent
for prod @Fﬁde%“géﬁﬁl%q S953W 1iquid for analysis by
pi ercing Sskin W ] I Nt . Al
S 1 pi orey ong o 12ty 3ot UG Hn SnEER eidrigrt 1 Sy BuBing
a Wousi nguch Ihataa |samplen gf dofy diayid4y trgnshomted dedeto from the
housi ng (shépld &l devi¥ BB randisi&t | anci ng el ement
(12) and for driving a | ancing el enent (12) connected
thereto in a puncturing novenent in which the |ancing

el enent1. (IAshunient esecoriigE ko claird OFT, | vilgerbiRea RHIRMAGH T iRGraction
movenent, . i n atg#nctq%f dHreCtIO%lﬂﬂIH it r@aches a

poi nt ( P)I6t PRRSH TROHIS (981" digeRitd 331BPINg 3 spfigigpis@mount of
dizoect i orgaafpﬂeaﬁqu’id fanamalyeiaahedt mbee then BtseCENdsoipreferably not
e hSA 2 Salond® BRI R0 st el el
pressi ng agai nst the skin, preferably according to any

one of 14 N sRIre ¢ PrdWiliciigd E&npl\%@?ﬁ%ﬂidtﬁ@fdr %ﬁ?lgﬁg g‘}fdié’reing

(14) and. the pressurering (1) are soO posi '
rel ative 109 SKRGPMRIRER 3 FRUSableianddald-ingtramentai]d & apegrding
blwsvvhi Ch(tti Izaay olie nf ﬂ‘iee;brébétﬁ?é tiRints/andP4 Idridmg! élékﬁélflqm) which
el enent (. xtends .out of t ressure ring, plan

when t he 't 2Haftst TEPE irerahgs i B gahaiie 118 of e
maxi num dngpingenénent is not nore than 0.3 nm

preferably not nore than 0.2 mm and nost preferably

not nmore than 0.1 nm 7. Instrument according to any

one of 1% uistan 3ceasding tousltainait]. whereiikihe lzepingaelemepe i s a
(4o has aarareniinggl %ﬁciﬁgférﬁﬁmw&eh@nta(zﬁj.r cle with

a dianeter of at least 1.5 nm preferably at |east 2

mm and, nost preferably at least 2.5 nm and not nore

t hap 81tg}ﬁysmnebe¢c&bihg tmahy oneé ef tlhias 2 6M 3, Mifekein the lancing
prefera n an 3.5 8. .l nstrunent

accor di ngéf?rggrgn@?)gﬁeé §+retg|saﬁrqué?§13vgmg7? c\?ﬂ'ﬂ?’@iwapﬂ‘él (28) for
i nst runmerttanspering sawpi@ ligusksEpdureddiygrercingtthekkiddyireans of
(3% for &9msry?|f;w 8% LA RLBRRBIER @9) Bgfegen the

pressure ring



skin (3) at the time of triggering the puncturing

nmovenent, to be at least 3 N, preferably at |east 4 N,
woresEb/ogrogd er ably at | east 5 N. 9. Instrunent aPCDEBRi00g007042

to any one of the preceding clains, wherein the

pressure ring (1) is non-deformable. 10. |nstrunent

according to any one of the pr¥teding clains

conprising a sanple collection device (36) for

col l ecting an amobunt of sanple liquid required for

anal ysis and a hol di ng device (20) for hol ding an

anal ysis elenent in said housing such that a sanpl e of

body liquid is transported thereto frqm,the, sanp)e

ol | e SHelakvatRRRER 3rons 5 s 1239 4, RoBRIRiR sample

accor di ngolumecieguinedLfdr thdranalysis & notrmonenthent3@0ant,t preferably

time per in?fjmﬁreeotH%ﬁ gﬁo B%n# @Bﬁ &&egd%?boﬁ&'mérqu%% 00.nl,

suf ficient anoun sanp qui ranalysis I's not
nobe than 3 seconds, preferably not nore than 2
seconds and nost preferably not nore than 1 second.
12. System for producing a sanple of body liquid for
anal ysis by piercing the skin conprising a reusable
hand- hel d-instrunent ( 1 1) according to any one of
the preceding clainms and a | ancing el enent (12) which
is adapted to be interchangeably connected to the
drive (14) of the instrument. 13. System according to
claim 12, wherein the lancing elenment (12) is a part
of an integral |ancing- and analysis elenment (22). 14.
System according to any one of clains 12 or 13,
wherein the lancing element (12) is a direct sanpler
having a capillary channel (28) for transporting
sanple liquid produced by piercing the skin by neans
of capillary flowto a sanple collection zone (23)

t hereof . 15. System according to any one of clains 12
to 14, wherein the sanple volune required for the
analysis is not nore than 300 nl, preferably not nore
than 200 nl and nost preferably not nore than 100 nl.



