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preparation and their use in the treatnment and/or
prevention of diseases related to the inhibition of
Rho- ki nase and/or of Rho-ki nase nedi at ed
phosphoryl ati on of myosin Iight chain phosphatase.
Activation of a small GIPase RhoA upon agoni st
stinmulation results in conversion of RhoA fromthe
i nacti ve GDP-bound formto the active GIP-bound form
with a subsequent binding to and activation of
Rho- ki nase. Two isofornms, Rho-kinase 1 and Rho- ki nase
2, are known. Rho-kinase 2 is expressed in vascul ar
snoot h nmuscle cells and endothelial cells. Activation
of Rho-kinase 2 by the active GIP-bound RhoA | eads to
cabci um sensitization of snmooth nuscle cells through
phosphoryl ati on-nedi ated i nhibition of the nyosin
I i ght chai n phosphatase activity and thereby
up-regul ation of the activity of nyosin regul atory
light chain (Uehata et al., Nature 1997, 389,
990-994). It is known that Rho-kinase is involved in
vasoconstriction, including the devel opnent of
mpogeni ¢ tone and smoot h nuscl e hypercontractility
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and/ or prevention of cardiovascul ar and

non- car di ovascul ar di seases invol vi ng Rhoki nase as the
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pul nonary hypertension, ocul ar hypertension,
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RlLis H OHor NH2 ; R3 is H halogen, CN1 (C |

-C6)alkyl, OH NH2 , or NHR 1; R4 is H, hal ogen,
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R5 is H, halogen, CN, (C|-C6)alkyl, or R; R7 is H,

hal ogen, CN, (C-j-CeJal kyl, O-CCI CJaI kyI R, O
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Rl, (Ci-CeJalkyl, (C1-C6 )al kylene-R , (Cl-C6
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ast hma, chronic obstructive pul nonary di sease (COPD),
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injury, Alzheiner's disease, premature birth, erectile
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2 -CH2 -S 3, -CH2 -OCHCH3 2, -CH2 -OCH 2
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pht hal azi nyl , pyridoi m dazolyl, pteridinyl, purynyl,
gui nazol i nyl, qui noxalinyl, quinolinyl, isoquinolinyl,

W0 2a10a#8pds oi soqui nol i nyl, tetrahydroqui nol i nyl PCT/EP2009/007042
i ndol i nyl, indolizinyl, indolyl, furyl, furazanyl,
thienyl, imdazolyl, |n1dazoI|nyI 1H—|ndazolyl
pyrazolyl, oxazolyl, 1,2, 3- oxﬁdlazolyl
1, 2, 4-oxadi azol yl, 1, 2,5-oxadi azol yl,

1, 3, 4- oxadi azol yl, isoxazolyl, thiazolyl,
i sothiazolyl, pyridyl, triazolyl, pyrazinyl,

pyrl mtlﬁhtr%dch @lyrrgrd@zes@we murdaméssnuway PiHer eio)zsb dinless the
| .adl,azo

521 o5 S RER8 R Mlae Sty SRS 8301ahel Biog o e skin. This
Pyri d)ﬂssmmwa@bhséd}l‘ irker, alid— am thedexperiensd knolWr evad to a

fSt rangﬁa@%]a%g $5t A es§ﬁ? \;Ttﬁ I%' E%ge Fé”tg ltliglg RMIE LM, cotor

cobr espangs ﬁgmméxtp dléytedﬂdlphfémea Mﬁpﬁm fromorthe respective
exanplgpe. 1-oxy-2-, 3- or 4-pyridyl. Substitutions in
(C5-C | o) heteroaryl resi dues can occur on free carbon
atons or on nitrogen atonms. Preferred exanpl es of

( C5- ClTIh@)nh‘Mehheﬁ oasrbmes i auﬁsnﬁeatéuemafgét Yite bulglng namely
qui no

oxazoltg'/? M"CI‘ é’&&eé)\z{%ﬂ?fb h’?ﬁﬂgfd?eﬂega {qﬂtg%v&lc% thetp of the

pyoi dydncing élemehtypenatnatesi |atzx)thyls}<mpwmza given adjustment of the
?3(’;5' glfi-lcg)‘iﬁhmapyao'rsgi@ﬁ' QBQ ?15% ﬁaﬁ@ wlrecﬁ%nmoqf #d Gncing
Pr ef emagmens-hecgftestzepesitian’) ¢fé koeisg df'tée aml yonsequently a
t hi enquen' AHSHSN o the Fﬁbfrﬁ%@lnﬂxmlﬂﬁ%@bllééleme:n? 8K aeabNéet the

t hi azo | sot hi a I , triazol
oxadi &% Fwt'°”p%p$'2 dr"?ﬁ%”dsp%ltﬂ? F*AH Z- p%ﬁﬁ'ﬂfﬁ}/Pf the, sy surface
Prief erdueing eheapmiotsingf modmertoDLE & BieOslyihg IS isRingFosaion is

or 3:thienvl.  2- or 3-furyl, 1-, 2- or 3-pyrrolyl,
2-S,Ub§lt-ant(')£rh¥é':nfj?ﬁ'n§§20l yl, 1-, 3-, 4- or 5- pyrazol yl,

1,:23 triazol - -4- or -5-yl, 1,2,4-triazol- - 3-
or -5y |or<192’to oéerg%e?h )ﬁﬂéﬁ*aﬁrllty sgme§4’o[ 2t d@vnces have means
i soxazol oxadr azo

1, 2, 4f@rxéeteam ‘of_thgrexast y-positiog, af éﬁ@aék@zbv @-skigy position

50)" de?ectuoﬂr deOiE:e5ntb ifaft’écmrft’é thegrancr’r‘\g |ﬁ§trument Others operate
5-i sot h{ azo A-

5- \
pyri m‘Y Mg pé/r?traapn eﬁy} rﬁﬁﬁ%ﬁﬁle'g@?mpp?‘éw rﬂ/lrefefeﬁ‘ce skin
resi dumstaBBsnmadalwﬁlcﬁGﬁcGhﬂ):deb taédsk(nC{iaddﬁ]onally to the skin

het bstituted
slp(egm fe | e{f%?%%er wsz‘éf%ﬁé{@é%e %fns%ggtﬁlgt[ éjqeﬁ"frtgggf tﬂ‘é "Zﬁqr“me”t)
nor e tfompmvidingeferelibble ppesitan téferteece idupisg pametration of the

¢
ﬂzg me ﬁ?rf},'lry é’l@ﬁ%qt tﬂyl\lgo @l@%gm V\@g @%%%@acﬁ%ﬁgﬁqg achieve
C( O - (acr@roctgcpi@ PRBRiAtion CiEEk tf@m@(eq,ume a gptankigl exneoRe! in
( o (n@tnlmeﬁi@désiﬂri%d prodNtiok; rhakifg theddye¥dnh Ieds handy and

(% Io%ckyl
(CGi - IR CeJal kyl ene- NHt C-i - CeJdal kyl, (C1
CG)aIkerne N(C1l-Ce)alkyl] 2, (C2 - CG)aIkenyI,

a| kyl @é%ﬁéhg é’&t@ms gd\ﬁlvllx(l ,_qiszegacé )B%,(H:(plén'it%tion depth

C6) aIWEﬂaIM VN!I Gndividgal yariatiphg from Se(sgn lto-gg8son may be
) al ky'tolen%@lé Sécjause %y)caalnkt)é congg%sat%?% dﬁﬁtlé&%@/bmﬁgon

NH- ( Cdfp rbsgtgpgwnzram%@dqal \&sia I%nskgue garlatmsqe@rm@g;tq the
- C6 )aiah*)é usé\iH-réK\Q)\OTh@sé- incfdle) a%éﬁ\gbs d\‘"‘ﬂh@@e%snc{ Gnd other)

R SRS e S isatised 6y hadaha BT 4 femmeraire,

1 OG)aIkyI C(O) (G-C6 )alkyl, N(C1
-CB)alkyl-C(OO(C1-C6 )alkyl, N(C 1 -C6
JalkM -C(O -NH(C 1 - C6 )alkyl], (Ce-CirjJdaryl,
(G i-Cedal kyl ene-fCe-Ciodaryl, 0-(C 6 -Cl o)aryl,
0-(C1-C6 )alkylene-(C 6 -Cl1 o)aryl, (Cs-C 1
rjjheteroaryl (C3 - C8)heterocyc|oa|ky| (Cl-C6
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0-(C 1-A4)al kyl especially 0-CH 3 . Mst preferred
substituents for (Ce-C 1 rj)aryl and (Cs-C 1

Wo poihes®sdar yl groups are OH, CN, hal ogen, (ClPCHEERI0RY07042
especially CH3 or CF3 , 0(C 1 -C4)al kyl especially
0-CH 3 , or halogen. In nonosubstituted phenyl groups
the substituent can be |ocated?in the 2-position, the
3-position or the 4-position, with the 3-position and
the 4-position being preferred. If a phenyl group
carries two substituents, they can be located in

2, 3- posiklib@ skid, esefent (8. v%sﬁn@owumsmp) and ch0|ce of the

2, 6- 1t t
< o DA ki B TieRd vafieribnR 184t o' & ficpi gl pan than

can bendcessrybecauge Hhey- easiré iaomigh XaBieSefthe igenetnation depth
g 2 g pe%ﬂ\%ttgln%ke.ére tl'%t B%E{‘flc'egpamg%rﬁ o? Fr%?ie Ifqﬂ[& |S%Foduced
phénylevgnodthss disadvasirgedis gositicnpyitiye sbn di val ent groups
derived from phenyl groups, i.e. phenyl ene whi ch can

be unsubstituted orsubstituted 1, 2-phenyl ene,

1, 3- phEyInsetion allpws. ﬂjhéﬁ‘ﬁﬂ”%fﬁefeprﬂqéc'ﬁlﬁtyv‘ef the ZcRanitionsof the
al so cskirr Q% RREdbAghy sﬁ@pbryd ttust BA ébt’c\éherﬂulkéﬁfdut'@lbihﬁy of the

aryl al ne gr.oyps of aryl al kyl ene

an ch RS CRRb AR i aPE EDethaRal urie FEBa AR (Ehou
aryl s\nblgmgl)ps ashiswdd wittsa simpldrendiinleypesevesdesiggnand phe laneing
benzylg s phenyl et hyl ene, 2-phenyl et hyl ene, 3-

phenyl B'r opyl ene, 4-phenyl butyl ene,

1- met hyl - 3- phenyl - propyl ene. In residues R3 to R15 an

al kyl ,Qrdeﬁfl\éﬂfbr%gﬁnb Fore83BRdUrEd b % Qlitablel prB&ding force control
speci fied otherw se, optionally Substituted one or

more t9§WES. IRUChA Gigkise qan BeiRgshaicall in Aagipulascomprising a

alleyl esrpemngqs)rcef\emua}bhy a&dnbgiéd inuduedl DAtanher tHak &te dpriRgJorce
by hal ggen eI ec fromchloro t?‘r hbrom) ﬁgt may bde L
subst i 1% BT W57t o‘%rSS%ﬁ%é'”Sra'}% &, NWSY9- gapRPring device is
per f | uwefenatile @miRdefdeaslal metedispgen Othef Ispomglike devices are,
Prefer I t e re
an al k%’bé{leﬁ %Tg eﬁreéj %gﬁg%ef Iaﬁéfgﬁje%ﬁa%g nU%?ragi;Cl ﬁ“? 6
R3 to TRSU'Q”'ta?'Rmeanf ér‘k%%ﬁemia?”@hs}ﬂmg@fquufh@deﬂﬁ "spfing" is
Noty spgsedf b@%noéfhﬁﬁr%sd? arPsUPNShing SeRS. 'ﬁr‘é?e‘?ébl?rl? |sobre-
rmre times roup seI ected i ndependent ly fromOH
e@f@eﬁqas(\;}g r| eq p@mom_@lg eN(ICHS 2

C(O)NH2 , C(O NHCH 3 or C(O)N(CHS )2 . If substituted,
t he nugber. of . substituents is preferably between 1, 2
3 or " aPRSRS e rapltl Jeficls SRRy LeBRyEEy eshe: ey
pr ef er cavprisBrasf eectidnyagnetialdkyé ertuding aobil and atmégretid core,
by, oneg; | _or

al yI e.ﬂgéa}rié‘uﬁagt% g%‘gg?ﬁl S?(g%e[)@ gérﬁrro?:alf Ymeagreééﬂﬁ% cal' be fully
Pr ef er 2Pyatig oy |it 63N spqujIecAR aCﬁV'RSOf thrqusers | |n ire éﬁtt?r Fease
are noéleé?tlnl@aﬂtnhéérhts%% bbrusedwmeaejreq@fb%éwwh@h lﬂyé preEsure
al kylene |n R4 t substl ut ed

t on
hose i lsrrecsad panei be Sn 4 R dio canlhe pdispted to the
het er ogyee Ibgaluktytble ivisiblelsadonstid orttacti@meant, WindreBpaw fise@dtan

°té1fr “%9%3%* RGeS lofe B0 b iBYREE, & o &0 Care

: : N(CH3)2, C(O NH2 C(O NHCH 3 or
C( O N(%r%? %5%1%%%& H‘Faﬁ‘gasﬁé%? of‘fl‘w@%@en%n S\H#ﬂﬁﬁ l {)Plee%rﬁbly
is prefer

et wee ) nore era

or 5 uambneduithghe bish Skere byt realsecbe pred axiapeydenty, the
cycl oainkmtiofrprbsdsRE af ¥edt@aldaal arl insiRné® B8 pRIdBciAgta sample
substituted. In a further enbodi nent cycl oal kyl or
het er ocycl oal kyl |n R3 to R15 are not substituted. In

a preferred enbodi nent a heterocycl oal kyl is not
substituted. In another enbodi ment cycl oal kyl is not
substituted. 22 The general and preferred substituents

of (C-Cj o)aryl, (C5-Ci o)heteroaryl, (C3-

C8) het erocycl oal kyl and (C -C Jcycl oal kyl groups as

defl ned before may be conbl ned W|th the general and

Y o o —— ~




In a preferred enbodi nent R5 i
unsubstituted or substituted
wae nslostoug ut ed or substituted
substituted or unsubstituted
unsubstituted or substituted 0) het eroaryl .
(Cg-C o)aryl is preferably ph8ny Exanpl es of R5 are
hydr ogen, fluoro, chloro, brono, iodo, nethyl, ethyl,
phenyl, thienyl or pyridyl, nitrile,
(p- met hoxy) - phenyl, N-aniline, cyclopropyl, tetrazol,

4 met hepBpdpngid g .pidrBing the 6Kkin RISRIGES kﬂdm?'ﬁﬂ?ﬁér’lﬁm&hmg a skin
oal kyl or

C3-C
(C5 G ‘3rﬁ'é‘§é'Po‘§ﬁC€fn%P@)eU{1'éY&9§|tut e?:lcyfn an even nore
pr eferre%h on‘gg]gl ment R5 is Hl hal ogen, nethyl, ethyl,
phenyl, thieny or pyridyl, nore specifically H,
hal I f
p?e?gf?e ARG orifd Wi aia %@Lngpéo%g?é'd'i%g pERg!cBnhbdidy B 2
unSubst i tancNg eemeptand adaptast fPCd'IN'nSCQ)%CWI element connected
unsubst i tindre@ @ aSpledtiidngt %v@n@ﬁ} 1|'C§\)rﬁ'érk§(ﬁe I&Hcing element

unsubstituted or substltut In a nore preferred
enbodi mertOVey: B INgagrpgine BH"%CNFI”@ MONETBEL | PuR eRpnsure
substit ut@dct(c@ ur(M)talekwes aupsmbst miaMiresn dfspiicbsieht ateth a
O (C| t yt o 3t e
unsubstlt r%é/ocpregﬁ élljt gdﬁg%slre&g@%etté%oé H OI?orméxrmum
undubst i tdﬁpéaﬂ:emensubst | tuted (C3-C6)cycl oal kyI
Preferably, alkyl, phenyl or (C5-C6)heteroaryl are
unsubst i tAUPERBSUTe TBE SWERVNRiNGe apPiEP e¢antIFt coRRIMIGTERE Rging
is H fluReapeditd KRy plessdiPagdimst d skiet hyl , net hoxy,
phenyl, nitrile, cyclopropyl, or thienyl. Nbre

pr ef er\ﬂﬂi&rymﬁﬁelpﬁeéﬂ.uré hu@mas ahhdataé@st dpanwf itawdiddMinfedence a
met hox chl oro,

et o B RAof Bl 15T Bieteraby bt s aMBR 2 jarm and
H,15C ,mst prefengily oot etdigithan i ammdceondiiref tr mehighly preferred

enbodi l%dl \prp‘?é FEA tdThBLd BY 4 heral
-OC_LB) al %@%9913 ponenfwmégaf?(kgﬂeé §&§h§§£§sﬁe rmggg suc?\%t%t the

(CE) . §'§df Iri@y ?eprSGNésCﬁ !he&ﬁﬁ]r@idﬂ‘xﬁg , difeekidh fr@ﬂ\lﬁ% peripheral
\C]:(a| kyr§H acg:(peyt onNm{\apre%g)'edrlR%agﬂéh rec(ﬁsged perlpheral surface
C(X9) N[ gdrtiorConay kgl ]eéhbomberss padl k¥ la s&igl@ﬂeﬁﬁﬁerﬂﬂdﬂeﬁ'gnated

are unsubstituted, or sub ted Ln refer

enbodi %ﬁ?urﬁﬁ'?cg eyl | 'Sr? SQ Efss'ti'%%iagqﬁ?lpp ssure rmg and
( CGi - Cothalrésdseed p&ipheG sulmce) alelparty lof tweCkatparaiendiéinents.
C(ONH(C -C6 )alkyl, CCONHR , or

C(O NL&O Co6) al ky l"lhe wherei n al kyl, al kylene and R
are unieAssding ta adurdier prafered ameadiment teppreswirabing prgjrudes
I 55CH, frdial paeperigheral GurlckYby 76kt NI, préverdByCHE8 least

wherei n_al kyl i s unsubstituted or substltuted I n_an
even rioPEVBARH 80t BreiAB d Gt PEEJeTRBI 1194 119K fria b M.
substituted (C -C6)al kyl, preferably Rg is
ggfggﬁﬁ\g@g%ngrg?)(t fthq:s l’n%kn Xér?éa{: glsm?%?ﬁlgulgpwd r{gxﬁcaﬁ%p%te that
the | |t|h|aet|errgr"@tassure| sngi'o@nus@ﬁhmlrexawpl essehtiallyt peetrical
e di S [ o)

04% H@Eg ggrﬁgle/l r%féﬁ‘(:r‘ri%wd gnﬁr?sw \Aﬂgrsﬂé’é(elhd afed ﬂ]rﬂﬂl\‘\bmg the
connectkdticensagtiaperningt berces acting betwgen the '&Stﬂf@?rérafnédhe skin

embodi éf@rb*orr@ é%sleﬁtlétly &1@6 or Etlleaét%rwerer@aﬂ)cv@ th€ ptediure ring.
) ar y| tg %; é? &ah %,
}-'Hést P H5FSpHe 'Pg?] c{ﬁl § quMpc%@rea surrounding

(CB Cethbetkin oegntact aopenimgs Wnsit ibkatired during upatiidalt &b of the
Preferably (C -Ci o)aryl is phenyl. In a nore

preferred enbodinent Riois H phenyl, O phenyl, or
(C5-Cg) het eroaryl, wherein phenyl or (C5-C5)heteroaryl
is unsubstituted or substituted. In a nore preferred
enmbodinent R-] rj is H or phenyl optionally

substltuted 1 2 or 3 tlnes preferably once, by a

o o

H1 CN, hal ogen,
-|- C)al kyl,

C | o)aryl, PCT/EP2009/007042
- C8) cycl oal kyl or
-Ci
| .
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In a preferred enbodinent R-] 2 is nethyl, ethyl,
propyl, isopropyl, isobutyl, cyclopropyl,

wao eitblogono et hyl , thiazolyl or phenyl unsubst i PCt/8B2009/007042
substituted by (C|-C4)al kyl or hal ogen. Mire
preferred, R2 i methyl, ethyl, propyl, isopropyl,
i sobutyl, cyclopropyl, or is p@enyl optlonally
substituted by nmethyl or hal ogen. In another
enbodinment RRois HL Rn is Hand R12 is phenyl
optionally substituted 1, 2 or 3 tinmes, preferably
once, ibstriament @tifeasho@ fre poefatably adéast 7@ o ind mdsapojenably at
(G| c@%sqlé@/*/ of tHe fo?cés %@n@l lg%llveeﬂ\’l?l’?é' srt]ruﬂ*elﬁylanhsthe skin.
unsubstituted or opt1 ona st |tute once or
by hal @sgauenlyaneraiding etﬁb aeprct Ffothies inyRetipn at tleast the

opti Or}ﬂérht)bnéé teféiedetn d oltheato@t fopcd ééﬁf@ beﬂﬁ@érﬁﬂh@@km and the
once rQu en se ecC e rom (0]
COST ndinitysht s Deimt outy A SRl T aHABE PR pf e, described

unsubahahmbedmamnﬁphsonalIy substltuted once or nore

by. hal ogen; Ris Hand Rl2 is unsubstituted (C

-Crcycl oal kyl or (G -C@al kyl, wherein in the alkyl

opt i onkid yingrehaped masea fhycingdbe ressusaibig may ekl part of an
fluor Oann@g? Rellg‘%éﬁty%tﬁaé rléwar c%ss%%pcyr{ MEnﬂn’Tegr% nated as

enbodi ne ﬂ'feo er wt carbon at om
t dO%hi’ é‘ﬁgt hBSFf%ﬁaE'Yat’loé(@’{éﬂ RgBUeCIings ok y Hieo dveption  is
ring, absedied Ss Lﬁéﬁtu&fsd bfedb&rd MéceS WRSHill thet Blained further with

prefera stituted. More preferred the ring is
cycl oerEeﬁgf’ceq h%d PW¥W%er enmbodi ment R1 and R12.

together with the carbon atomto which they are

attac ( r i ch

4 ondfitne RS TN &R R I i b etk ot e
heitser owpeny | agpestpfi theojireeatign heﬂmrtphr_ﬂhahlyl and automatlcally
pi per i ginayite aRy(HcRnk Qh%ldht &frsampréequ% fevlana%?

preferably the heterocyclyl group is norphol |nyI or

pi perazinyl. The fornmed heterocycl oal kyl group is

pref efﬂ&ﬂo)fdlh@?ewasthuﬂuﬁwﬁﬁ aép%cﬂaﬁtr%"lméhtmhntwr@éh & preferably

g?ngggcgodrgt?f c; V\Hh L?f gr@EfR%éé %egp%fésgéc buqdefeg s%n Ieyused
( Gio- Cahaépaendentty, Rhe (Bientord pyadokys ansystani Gnd Garb insérlikyght for

C|- | - (Gl - | . .
(0 (P9 SIRIIIE o Hoe i g et i 4 3 oncing
wher ei ¢lement ffaging aefimpieytingitinl se@'ipstaayentiopviege ar e
unsubstituted or substituted. In a further enbodi nent

RlL 3 and 411%'5'“& ogether with the NNatomto which they
are attached, het er ocyc| oal k rin

Shich 1 5 SIRCHB YL PUbm A b tHREd B eFleAgnpeiisd to a

( 633% C8) - hemaémgnelysaieaabﬁ@/hdamewm dhging thI?thg flém@nt connected
preferre 0 a conpound .0 r l. 3
and R ar ghfg%goeg'ﬁe% ‘Igu”?ﬁ ed @Wegfﬂ%rW'& ?Ee?a&&% %Jrement
| Kyl, (C3ngyes, )afgecltoggd(ylb the puncturing movement, in a puncture
(G - C4) al

(G - Ca) alrtylt:gcﬂgu?tﬁt %%}ﬁ:%/ié glrngé“ rrlaX|mum displacement and in a
(C | - C4) dP¥§FPRndirgatign @f}weﬂtemaéy@asmwhe point of maximum
(Gd "Jal kydpagiseant C i oJaryl,

(G -C4)al kylene-O (G - C6)a|ky| CfOXCGi-C bJal kyl, or

R-] 3 and I&léssuf@g&fgheﬁrrwddihgt he skinaémétoop‘éﬂ 6 etriaie}bemg

e & 1 el il e I
er ein a y
Hé?’ﬁl th8 Fanc ?ﬁ@ﬁ%{igﬁé B?Ersg%yrlng are so positioned relative

(C3 C8 ﬁ%terocyc

unsubstoi Qat‘}bédlh%'rthém)@fm%ﬁ'ﬂ@ dlistamaef yr Hbllcb ﬂneh ekifiavigreidg tip of
het erocyclyl group in R 3 and R14 is norpholinyl,

pi peridinyl, pyrrolidinyl or piperazinyl. Mre
preferably the heterocyclyl group is norpholinyl or

pi perazinyl. In a nore preferred enbodi nent of a
conpound of formula (1) R| 3 is HL (C|-C6)alkyl,

(C3 C8)cyc|oa|ky| , or
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are unsubstituted or substituted, preferably

unsubstituted. In a further enbodinent R 13 is H and
wWRL0/0g90k (C-i - Ce)al kyl or (C3-C8)cycl oal kyl PIBEERI009/007042

(C|-C6)al kyl or (C3-C8)cycloal kyl are unsubstituted.

Most preferred R- 13 and R14 are H As exanples for the

bef ore nenti oned enbodi nents, R'13 or R-14 are,

i ndependently from each other, hydrogen, nmethyl,

et hyl, propyl, isopropyl, 3-nethyl-butyl,

2-met hyl propyl, butyl, pentyl, 3,3,3-trifluoropropyl,

4, 4, 4-theilanaing elamerit extendssolfsoli auwassiselrgt pldnér eiren the

the gr [ q :

whe lQﬁ’d?n%@fé?ﬁﬁ I%%nﬁfeecgaﬁt t@ant%Elgﬁ{E gjtl acgﬁ'{éﬂkqé not more

am ne.tham OchBme PRfETaRN ROt FMgre] tham Ok mpcand argshpreferably not

whi ch rhéreltAgn! DSthinutrRé pmrssenrét %ﬂé’lsﬁféhﬁéd ayb%ﬂanermhmn

rﬁgl

E| r e;(r%;[?eévéﬁ{?%y}ar tﬂiheapmttgrlr@ qj {?\}/qqugtgsgqrﬁr g{.@ost pa¥( of

enbodithenpressura drapdhuxd thé frojentinga distandeQis thabdistahce in

el corad T an SBneri HE UF B MR, "B%rgﬁf%e okl g ciosest

line mmntdvatZe@retcnen)pziéhe presswie rinpe - iRi2)r NR
13R 14 residue) or which |s unsubstltut ed or
optlonally substituted by pref er

ertflodi'feRt CPREXbPE] 'ugertslpnahaﬁh?%méoqné tnﬁts%§ﬂ$'ﬂ91y @yen

(n is vih Slich extramksty lsh‘laiIQﬂOJ@&G@ distariced) a Hfb’l'ﬂif %I@Bleysample
t he unsubst.ituted .0 danmant

o] ovengaphit Zingved 1R Hhs ot £E MREQRY o« Shociiang the

adanmardifferencecisétdees theurehalkikty obsareplargeheration the the amount of

struct ' u f

Con'pouér%r&ﬁ? %%ﬁeﬂaﬂﬁtk l?%fa R@bx@@@tgsengdfhgggttwg r@pemeﬁ show
orlSadditteh camelatian. fiatieaely FmatbrpéOJ@mdqilﬁt@nce&rﬁc@erartq the
sis Zthfr@ﬁb%édt BOtheNn@erties Inweomv éuéaata SHAMRANSht O br  sample

]]: 8: ?rusl Baqt %u%}wﬁ wrsewh?;{)gulr%ptl 2 qntyﬁ}vhlgh §eslé{f{&?%1? rftgroaifﬁﬁy] automatic
r esul tiamgngd andanspdisidevigd.t hi n a conpound of formula

(1) of the formula In a further enbodinent mis 2 and

s 1. In still another enbodinent mis 3 and s is 0. In
yet0 anOtehggcopdtandithe thirdmiag dspeatofsthe snv@ntibm acnéavorable for
errbodl n 1,

! JFPy %lé{fg; ?QQW%PQBQEné %E%ra?w })e%sfnp fgrce Paﬁkular
In a ;ﬁ@ﬂef%ﬂ&s earbodowewmer, rachieved if ﬁhgnbsthénent comprises a
enbodi gregHingd-fdrée &XWHBVICJ} 'Fer:oBHBIh
S CI—IZ)FgE Sg g(l &f 4 r:f@;fhaeﬁégtggéghmée With® the
ermbodi Fils; Speqifie Fem)th PERt tega st rapIgpect of the
N[2C3-ifgrtipnl Bartheyinp(eCtHe29kin coltééli opening should preferably have

3) al ky/ e I

c)3) al ﬁ‘ii/ gﬁerﬂ'ﬁf}%% g%%r%%‘ﬁ‘?ﬁf’(%ﬁ"?? QVith 2 riIRmpErsf Bt least

N( Ci - C-8)ymn, kyrlefe(rabllre)ap ldsst @gnmo mosp peferablgcat Igast 2.5 mm and
refer é:ﬁi)m"‘

Sr o errgogmd}lé e Ngflzflerdbﬁl Mt%d’\%g@ ew anmogt preferably

pr ef erftaddore fhag 3p5 8erred embodinment L is 0( CH2) p. In

-an@t her preferred enbodinent L is S(CH)p. In a

furth embodi nent t hs NE%CHz)g. Most _greferre_d Lis

0, S oftRiEHIRPTH '© BLithGeeaBEL iPaPsys JheriBttfusgent is preferably
Pr ef eradalptedfor spératidn wizh anfint8grantaneing aadl @haigsis @leiert, both
with d era

and SQ‘PHT%EB% gﬂfgﬁe Bhi EE?%&% ‘aﬁlg%cgt; ég %a\ﬁ k?—"u%%ar prg?erentlally
furthep thisheasentbatlandes qﬁrtb%anegnahw@nmgoand ehalysis dement is
ggjrn!‘{gfg}ﬁ%déﬁ%é 8¢ Bidc damis! Rfhirffa LAAM RAaHA ¥ transporting
6-[ 4- (1- Ami no- propyl )-4-(4-fl uoro-phenyl)-cycl ohexyl ox
y]-7-chl oro-2Hi soqui nolin-1- one, 6-[4-(1

- Am no- cycl opr opyl ) - 4- phenyl - cycl ohexyl oxy] - 7- chl or o- 2
H i soqui nolin-1 -one,

6-{[ 4- (1- am nopropyl ) - 4- phenyl cycl ohexyl ] oxy}-7-chloro

i soqui nol i n-1(2H) - one,

I T T Y I T Y O I L



consi sting of
Ci s-6-[4-(1- Am no-propyl)-4-(4-fluoro-phenyl)-cycl ohex
WQ @r§¥%0F8 chl or o- 2H i soqui nol i n-1- one, PCT/EP2009/007042
trans- 6-[4-(1-am no-propyl)-4-(4-fluoro-phenyl)-cycloh
exyl oxy] - 7- chl or o- 2H i soqui nol | n- 1-on,
cis-6-[4-(1-Am no-cycl opropyl) - phenyl - cycl ohexyl oxy]
-7-chl or o- 2H i soqui nol i n- 1- one,
Cci s-6-{[4-(1-am nopropyl)-4-phenyl cycl ohexyl ] oxy}-7-ch
| or o- 2H-i soqui nol i n-1- one,
t r ans-sdriple Eqnlmprqduoqsr;/by]ﬁrep&lm]yie]skﬂyw oleary bbzaifarg Adw to

"H—
r o I{%Q%n!&ubn 9‘%}% t)hef phenyl - cycl ohexyl oxy] - 7- chl

oro 2H-|soqw nol i n-1-one, trans-6-[4-(1

- Am Q&8 iwith }es‘b'eEht%rB{ﬂ thFEECh AR SREY b X% YF the: IRl iR -iiEHdrerRfled

uinolin-1
ci 8- 6-PA-g T'%WFWd"’@[ﬁ%VPT time Reriod ygayresHenlpnsing \2Ad Sapwing
yl oxyla guffitiestr amalhti f aeipi@ liguid ¥or @rﬁlﬁysns is at most 3 seconds

t i no-hutyl)-4-(4-1.1

ot o Tepah . SRy Asar IR TEoRe iR e, r’sz o 2
- Ami n-gecomdd gnddmore-frefenalbipth eévyd norsytbho N esegoroky] - chI 0
ro-2Hisoquinolin-1 -

one, ci s-6-[4-(1- Am no-propyl)-4-(2-brono-phenyl)-cyclo
hé)QyI oyg revlaf@msme@tﬁsz#y. Wotaanded ancingaad analysis systems of

Ci s- 6-Jofh tybedVA B Br.eemln)eu Abbode tihiubN QY QBRE NNE UBEERW racts

-cycl o- | ox hl 2Hi soqui.nol.i h- 1-one,
Ci )s/ 6 v[rﬁ1 Eﬁé sys}gm Z)y ta%llshlng a pressing force between the skin and

I - Ami nahe roogssluje Ang of ftihemfsﬁuﬁbanyﬁh)s cyre lcomaxyentiy \e- doréd by

or o- 2H-1.500

ci 5 6 1T E ARSI 298RroE.T9ERgT PiNSy heSheBet

yIléxy]Altkr@aﬂvehyothengsoqmmﬂlrﬂntmd]( pathean be pressed against an

ci s-d- ,ﬁétru%qgr{gqy,ggggbylog rapeny! - cycl ohexyl oxy”- met hyl *H
-i soqui nolin-i-

Ccis-6-[4-(1- Amno ethyl) 4- (4-fl uoro-phenyl)-cycl o- hex

yl OXy]AOY:oEngde)thaPﬂan @ﬂulu’ﬂi@ublH%s]gen@féﬁy been only a concern W|th

;;lag)s(y]gs é?ﬂtgég}effpmgoé& WSItﬁgtgl tflrl_nlg%rpgnrgd (feor} Lg lesll (from
ci2®- 6-lpdcifdl uAtit the -apaigfey Egncénif Ridor is rimdigeied)y The dynwantdrehave

I ' - 1- .
t .60 ok S AaREHOH N JicB¥anding . thg puration of dne
xyI ox yintmwh |iotetactieh siogupereidi (MITIR D e highly crltlcal for achieving

h
gl)(fﬂ gxtb]é ;gérflﬁmoregntggﬂ%gh{eﬁgfrémgﬁ% ﬂ?émlor@ae%lﬁl)‘)e CYfib Offine

t r ans-Rried g defined #s-tpe awn')umrpsﬂ#at'ﬁaw wehysor-igsteyreent
hexy| axtelactios (dsPspechist %@G%)nﬂé tired fd? Mhcing and for collectlng a

tran36 Am no: 4-(4-fluoro en
ycl ohe% %{éy]amf’UEh?%aHY%FEM? ¥’:‘1I§(;]In als%lH%le cgpectl)én dewce
t r ans-d@- t[ldsjs’temmThmf@mﬂmté}gérfqnmemdlu)mgﬂffmraﬁm ineyudke 0dreing,

yl oxy] r

! oo gFreSe A bR Bkl ine U8 oreterapy giegkdnty @

| oxy] CﬁpdlﬁWopbi@I—llangkﬂqmlﬁmlehth aDd ellecting ansufflment amount of
- MAm rgénp‘;]@nyl nmet hyl - phenyl - cycl o- hexyl oxyl ~- chl or o®
H- 1 soqui nol i n-i one,

trans-6-[4-(1- Am no- 1-net hyl - et hyl ) - 4- (4-f| uor o- phenyl

) - cycl THeeMITRYY Jar gysﬁérhﬂélﬁtethm WhichNs user-independent, i.e.

Il) 0250&{@8%‘; rBS?%j]’ b)?nbglod&% ﬁ@%?{{ﬁte‘fm%nf,zanff' @%rg%lf Ey o¥her

Ci s- 6-dotaroheAisi afdhessten: #-rpitmpt be yohiobed withxhé actuahtime
2 |
or3% Hif' ﬁ\?&ggjﬁﬁ '%iaﬂng@ﬁeﬁch ﬁs? )defen?]eny NUMEToUs, & ngcts

oxy] 7-chl or o- 2H—|squ|noI|n 1- one,

ci s-6-(4-[am no(cycl opropyl ) nmet hyl ] -4- phenyl - cycl o- hex
yl }oxy) - 7-chl or o- 2H i soqui nol i n- 1-one,

ci s-6-[4-(1- Am no- propyl)-4-(4-isopropyl -phenyl)-cyclo
hexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1-one,

Ci S-6-[4-(1- Am no- 2- net hyl - propyl ) - 4- (4-f 1 uor o- phenyl)



their tautonmeric fornms and/ or pharmaceutically
acceptable salts thereof. In a further enbodi nent a

W@ orpoeeds of forrmula (1) is selected fromthe BECDEP2009/007042
consi sting of
Ci S-6-[4-(1- Am no- propyl)-4-pyridin-2-yl-cycl ohexyl oxy
]-7-chl oro-2H i soqui nol i n- 1- one
ci s-6-[4-(1-Am no-propyl)-4-(2, 4-difl uoro-phenyl)-cycl
ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1-one,
Cci s-6-[4-(1- Am no- propyl)-4-(4-fluoro-2-nethyl -phenyl)
cycl ohmctydinn yle habitd of the? bseso Jhenadtual-intkramtion time generally
Ci s- 6- 0 4- -di fluaro-ph l)-
ohexyl\%ﬁ §£§®V%ﬁrﬁou9é’r }_?{'Ild) el\jfar&gff)ﬁa échHg l?SGp ftbeh gnaqys% to
Cci s-6- a[na yis- Ahﬁmepvtupgﬂayhes(oadwm memst@nptmewch)a maoher,

0hexy|tﬁé®fﬂmé Zrﬂrﬁmuﬁ{tﬂn@ FirsgisH f9ddn evélryQBSr must interact with the
cis-6-[4-(1 yl -tol yl -cycl ohexyl oxy]-7-c

hl 8r o- |@qipu|%d§ Hglpyvﬁhqlr@)ﬁ@ted very small threshold values.
Ci s-6-[4-(1- Am no- propyl)-4-(2- trlfluororrethoxy phenyl

l.oh I Hi ,
b o - Sa AR 5 sy T % A RARIGR O, Ao RoR s Pt e
) - cycl"ciady fbolapnking=, did. dhe&idirgodpiMenis| ieady Terodniving a lancing

Ci s-6-], G;Ve%r@r%fngk‘_gﬁaﬂ lélerﬂ?éts &%{J&gf@é EEER! And MR ARifed

yl oxy] - I SOqul No
cil§- 6-pnringl signefribe skings IPyarerly mmm@txtjzwkmqmd iPRenpy of

) - cyClipd aneyrlimmen. 'D7e'p6mj|ﬁ]{; @ndhi %@95!& B}?}He‘kysﬂe‘nﬁ%e‘short penold of
i fl uoro-phen

gk:x&t&’;{f‘y&%yamﬁ[g%@) t\gg%p%aplfsﬁ\mg the status "ready Por lancing”
1- one,anids-the [ 4rg©érw9§ﬂ ofo- théowhatuﬂng( 3m5v@}hérhtuoscrcrphsn)short

| oh 2
i Y 6. BRERSEY delay! oHORS 8% 31 el by LR D fistrymegt, for
ohexy|exagipierfor [detactnd theeskiy podtibrs CRIaﬁemﬂly rhowbvendhe design
Ci s-6-i§ 45 ﬁmtneo pg&wlp}e&réﬁfwé f‘é%& RheR¥ldg SR to

ohexyl oxy - 7- met hoxy- 2Hi soqui n
Ci s- 6-IPSHUMENigH TRGMIFAMANS. )'34”\92“'9@?%19)6?-%[1‘@?%'#9'&’)1@*%ﬁ@ce
Xyl oxWhefr tHel stafirs 261 thé%%tel?@hsl "eddyP RS lancing". In this case the

ci s-6- 1- Ami no; pr 4-trifluoro-

)y ARy P TP T UG Pt e - Gagsg of the
Ci2®- 6-gubelutingimavementret hyl - et hyl ) - 4- (4-f | uor o- phenyl ) -
cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1-one,

ci s-6-[4-(1-Am no-propyl)-4-(3,5-di fl uoro-phenyl)-cycl
ohexy|Axsry-shobendysldefined pepatiteygielayqidriod mayhewever, be
cis-6-4 réwfié’d Whrlaﬂrlﬁ’gt%ﬂxér)taldfegsﬁné & éérﬂ'&ﬁé’r RBNERY ks G¥ESunt

ohexyl oxy C

ci s- 6-YisEorelastisi deirrpragpRy 10§ ﬂw gk Whigh takesrjagshaltsr| sstallighing
ohexylDyksdre forde BetwtehtReERAAHY M prEssute ARG

ci s-6-[4-(Am no-cycl opropyl -met hyl )-4-(4-fl uoro- phenyl

) - cycl ohexyl oxy] - 7- chl or o- 2Hi soqui nol i n- 1-one,

Ci s- 6-The érid AfrtheoMPTR |/ Markkd( By the fakctitad reéUffidiemhanyint of

- I

oi {6 10 e GEcH B el S DRk B Gryoi salgsion
) - cycldﬁvmwfobhy] mstﬂdmermfor ZHBlwquAn@Iamwle toltmgtion devnce as
Cizp- 6- Jsféd(r;leréw @%nprm/ba fh‘é é)%térﬁ' .ﬁqk.ueftﬂgﬁmmen?hmnwh.ch

) - cycl ohexyl oxy hyl oqui nol I n-

Ci s- 6-5NRS -l nerqﬁleﬁ%é)s @ (e§uttr9ff Pluarlan@ﬂaylrs pradable) for
CyCLQh%l%éisOXbll:aﬂ f(’oﬂQixEWp’reZFﬂleSG%I'ilalﬁEHelrﬂTr éapﬂl%?;l and CaIPI- be

Cis N ycl ohexyl oxy” uor o

" soqui AR e Hgh R BRI e

- Am no- propyl) - 4- phenyl - cycl ohexyl oxy] - 7-fl uoro-5-net h
Yl 2H
on3é5, ci ﬂ%ec't éb%'fh%m]the tylge and d)es&?n f%éurjlrf o(f:§/hée| pahrtécg(u)I/ r s)yyﬁem

4- benzyl - chloro Zkklsqu|noI|n 1- one, cis-4-[1
-(1- Am no-propyl )-4-(7-chloro-1 -oxo-1
, 2-di hydr o-i soqui nol i n-6-yl oxy) -
cycl ohexyl j -benzonitrile, cis-3-
[1- (1- Ami no- propyl )-4-(7-chloro-1 -oxo-1
2 dlhydro |squ|noI|n 6-yl oxy) -



1- one,
6-[ 3-(1- Am no- propyl)-3-(4-fl uoro-phenyl)-cycl obut yl ox

W@ 2019044041 0- 2H- i soqui nol i n- 1- one, and 6- [ 3- ( IPCT/EP2009/007042
- Am no- propyl )-3-(4-fl uoro-phenyl)-cycl opentyl oxy]-7-c
hl or o- 2Hi soqui nolin-1 - one, and their stereoisoneric
and/or tautoneric forms and/or13 heir pharmaceutically
acceptable salts thereof. In a further enbodi nent a
conmpound of formula (1) is selected fromthe group
consi sting of

ci shl--[ |4m Thé€ldase ofi & Jts nalti §]rsferr)’| Mgy sanhple Sccttebiidn device
0- en [ O
o7 ST, bkt ST ada o Bt AAbe o martof an andlys glsment

- phenyl ) ocgta dh@ﬂ@tby sgmotaﬂaﬂmtm element and collects sample after
cis-1- [11r(e3ar5a1)@5 tﬁzw&oed‘k b Jknﬁjh&%&ydpehﬁ?ﬁqu' :
ol i n- 6-yl oxy) -cyc ohexyl 1~ pr opy am ne

- Def | uor on fHaedasb of af'EIH@lélet system" the sample collectlon device can
cl ohexyl’] yl am ne,

-nethyl-lsqu| -e-ylo
cis-1-[ 1982 Jf"l’ o) eﬂﬂ\’%%}’l g part of7ap PU@V%$ %’dﬁntn@PPﬁ of
-6-yl oxy)anowtebdmmln]:mgramﬂyérﬁmm;eelement or a art of a dedicated

1- [ 4- lin-6-yl 1-(3,5-dif|
gl ;hen£/| )sg ;‘?@&ﬁex&?l"]e?%ﬁ ’E‘& Ianm ney o) e

8' ;héng/ﬁ)f( ne gP 5 cﬁll%&%” @évée 156a e{érPXé@n %n&l%é Y of
Cilg-1- 4ao7ntennaéﬁdo neing RIS aeros)it qarplire pgiticaiac bw a

hexyl ] - phaRf %meﬁ@tionci&re' there@f t@\tgﬁfngyrkeaééﬂg W deBict with
b-yl oxyJ-i - - propyl am ne

cis-i- A,\tr’g %gean élgégl ﬁgerrp y producmg some kind of measurable

g- y| oxyJ phygite eidngaehiofh &xaHaladirRpy for thdgnalysis.

ci s-1-[4-(5-Chloro-isoquinolin-6-yloxy)-1-phenyl-cyclo
hexyl |-- pPogigtadlyi the sagipie dollection device is separate from the reaction
) pﬁeg; F%g %F]Z)fzgezj} SISI %{%%np(gnd m@luggg)%y}es]ervow which is
ci s- 1- [ 4Shifabig mermq@ﬁamp|enlwq/foo>ay)mt1anpa@aga stosagledime

exyl ] - pr pychagidi@er thah-the MTINBG)W Ed\}a?\%é' & Embddiment is
-yl oxyJd- | hen I-ccoexa){ - propyl am ne,

ci s-6-[ 41 'til) SAI?YW&S BP Gispeyate tbﬁhémmg COMIEMSNE ok ythe magple
| oro-i Soquliemobm ﬂo&rty\bamm@reqwrements of the analysus The MITP is
nof)l n- eql'rﬁ)r{ag?c}/ gs sgﬁrgtag%(é/ r sré?vn r of tﬁg %la%r;]) e Xol’e?:{losnogewce
1- Ani no- E:dnt@msamuﬁfﬂ}lqlﬁ(ap}duhtdfiammndmmfmhreawélyswyﬂllrMer
hexyl]-i gpgui i'ﬁelluhfﬁ)g%yEé 18Ghe ?iﬂﬂ% tpgl Jeaat/on zone, .can take

st er eoi soneric and OMeri c rnms an

phar mac e 8tace epyratebewitiau centisaied interaetiarodf theyuserf ur t her
enbodi ment the present invention relates to a conmpound
of fornulth (e )ademeptioneds prsfertase eg\b@w%rtbmranﬁgseropf the

bo4i - Alm e@mprepheaawmmrréy@e,wsdr eh@¥ ¥hMpllcoie e ndidd thshe
qu|no i n-i

6-{ 4- [An{‘iqac?“?'h %Pé}eh&ythﬁhéﬁﬁ'vi'sn@?mﬂ“} _GApc|hek ipks yhlace
7- chl or ospé¢mtaemyslynalri with- eoetrolled timing. In the former case
6- {4 [%Eﬁéngénfj:ﬂﬁfglr@orﬂ%ﬁﬂ%ggdﬁt B%Udé&% \(A)/Qeer)l(){# g;e_r\Zoir
6 [4 (Anﬁﬂ%tf&ﬂeamn-mﬁhwye isjter erserthe Bxig|comnaumiication Zidm
- B§OqUI N rRsdrvein &f tHérsampIe collectlon devuce tQ the a ﬁly5|s elsm_ent

6-[ 4- (Am en cycl ohexy -/-C
|s£)qU|(nof n%wﬁ%{%e t‘héf‘ 'a'l*/t Qfeé%fag'dl?ér'? ol dheduration of the

t aut oner METH othege BN/ mmdtobmnﬁuwbmw?aémsaé |e¥tabllshed in a
acceptable S Its there I n di nent

r
corrpound ST el 13 ?5”%‘@‘% tBTr‘ﬁt t@te&}%mjeans for
consi st i agchofwihing-grd kngwm fop-ekample from WO 2005/084546.

- (4-fluoro-phenyl)-ethyl]-cycl ohexyl oxy}-7-chl oro-2H
soqui nolin-1 -one, 6-{4-[1 -Amno-1

- (4- met hoxy- phenyl ) -et hyl ] - cycl ohexyl oxy}-7-chl or o- 2H

i soquinolin-1 - one, 6-{4-[1 -Am no-1

-cycl opentyl - et hyl ]-cycl ohexyl oxy}-7-chl oro-2Hi soqui n
oI|n 1 -one, 6 {4 [1 Amno 1

o, N o o o A I T Y O I L e 1



tronetanol or else basic am no acids, for exanple

| ysine, ornithine or arginine. Were the conpounds of
wo baoheomtil a (1) have basic groups, stable aci BCT/EP2009/007042

addition salts can al sobe prepared with strong aci ds.

Sui t abl e pharmaceutically acc ftable acid addition

salts of the conpounds of the 4wention are salts of

i norgani ¢ acids such as hydrochloric acid,

hydr obrom ¢, phosphoric, netaphosphoric, nitric and

sul furic acid, and of organic acids such as, for

exanpl e, acetic acid, benzenesul fonic, benzoic,

citri f r c c

C ot hﬁ—gﬁ:&%@acwiw%ggg ggr’igg du‘flng %%‘%ﬂﬁﬂe Ml'ﬁi YE Rhddtant. it

met harsbuinfrsefietablys be @aintéineémdnmdhe ms&urmf@rce control

tart ardeGicah de aTr@ashECN WrBlePddlAISt R84t NSard RbRS Srefcesbly at
salt. Salts with a armaceutically unacceptabl e ani on

suéh deastdy d@ﬂ%ﬂ'eem-f'?l @‘?996‘?'6%\&%?5?@31 P{@é%ﬂ%deeWQPQH&”t
Wi t hi Madxrauirainessoshoulf bé Reaintaiienduary & :uaﬁﬁé plriod, namely

phar makotet G B BLARE €N 98 Byaabtelasi Bl n

nont her apeutic, for exanple in vitro, appllcatlons

Th I

funct] gy R A Ay OroeE RS o riarad e plpecy o
pRYsi dh%gﬁ%ﬂemﬁnﬁ%ﬁf:wtaﬁ%ﬂwwaﬂelsamateu ffemathe dny H@W%\(Qﬁ this

r ef er 4ok® mnyneRR\BAtGhe Q)lré?s%HQonFdé' @foarde@b dfdviecpiol ﬂ/cfét o that

a compound of t f ent

o e ik e MRt i i e, UG dhatothg. Maximum

rrgm’ralvalsamﬂm mgefocﬁrtheepsm;ping fore hahioalal t]l:eSIn?bédatd nolfrmr(mthan
Ire £ {

c()r ancltasco%ll Fe‘cérg? 'g '%f}‘{ ttﬁaer gg?)) ﬁ ovsi %'%f g?lpl{ bhd Irore

f uact itoamab “rXpressieddn abmju@d@hmsdm mlmmtvneatlon range of

Cg”p(’l{ﬁ(g%régswbhﬁ)réé‘\é%@éeﬁnthe%eéjs‘au‘?é:rnthéjnd {h%rslﬁﬁ(%‘ml'\g'the

arm
SucMigFPoahergd l?,earﬁmbé‘%ttﬁ%lw‘/z%éu'\i nPreferably ongt more than

conpoudo.afN &membry/gratdraly ndtas® tRaw L @gSNMRY

t hensel ves be active or not. The invention relates to
conmpounds of the formula (1) in the formof their

ster eAssated aboveothesli TiRhis chudendridegendent goantég which depends
enant i I r t t

ona i S oh s dbsBRIdiIHE 3yttt HréRra 10080 e TRt iment
The coepovires aoMITRecontroking idsnicanyhisl teomenefars tpnany device
vari OLWhlcE’r‘Phé(IBP'th\%N@ St.lRir ﬁﬁ%t tH‘e%qﬁ A*e‘?acﬁﬁp @ﬂgtﬁ\;& user

and crystal I ne pol ynor phous forns.
f or me ANt the intimmmh @< ghaipihahe FrQuired mﬁewgo%gc tMiegn the

t he freximeawy theQireddire rinyEBtrhAntatied b the Asbat IBBSE during the

may odtP- ofier EmesRE TR doRtofBadetiveEreyiepinssiiance to
f or nulreakel )sure bzt rtimy adtlig! intmtegtend batwegnotheon@er and the
anot h t tical or
a1 onsi R o esidh A SR EDReSRit) e MIPEL 701 e
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gelatin capsules it is possible to use, for exanple,

| actose, corn starch or derivativesthereof, talc,
worEaiw4acid or its salts, etc. Carrier substeRC/EB2009007042

soft gelatin capsul es and suppositories are, for
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synt hesi zed via a variety of nmethods. The foll ow ng
general schene 1 illustrates sone of the possible ways
WO 20180¢%®4% t he i soqui nol i nones, but does not |P&T/EP20E007042
present invention.Scheme 1 6-Fl uoro-isoquinol ones (i),
for exanple substituted by R3, R4, R5, R7, and/or R8
being for instance |ndependent1€§/ from each ot her
substituents |ike hydrogen, al kyl, al koxy or halide,
can be reacted with suitable R13 / R 4 substituted
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t alsuene. tﬁ'meklprlsdlxedwritll ke poin) obbinai thetdthd anliss elevice is
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I|ke for exanple (|||) can by synthe3|zed V|a a



introduce a variety of substituents |ike al kyl,
cycl oal kyl or heterocyclyl groups. The keto
wo ookl ity can then be |iberated by net hodBCREB2NMI/007042
to the person skilled in art, for exanple by treatnent
wi th aqueous acids |ike acetic acid or hydrochloric
acid i nacetone m xtures, and sﬁhsequently reduced to
the correspondi ng al cohols (iii), generally as
cis/trans m xtures, by suitable reducing agents |ike
borohydrides in al cohols, tetrahydrofuran or toluene
at deefhe émpreneEntirasl. systes bf lies dhvention akevieto, agédunt the

al's ° ?\g REISHE ?Po%gﬂ eg%mefgek el St HACHLEORE AR DL not
nitril @haﬁ@uffﬁ@nsaWY Pﬁsame havid és ansuréd bhtealket ftmoeings by

reducego th@fc@urs%rﬁﬁ@h@@ i ARt Fh W&hfl@ié‘d&e@hable aaalys:s

generalléot&&tg isomer (cis or tra

i n >hi & Y8y SE sample ypkiEesi iBing ordgrt nat| raare than
from t3qmer1l( piefdraibly Mot Meor&thare 206 inl, i andt MBstUsRiPhbIR not more
sui tat}lhe Qg@ Iectl ng group on the al cohol functi onal ity
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The conbi ned organic extracts were dried over
anhydrous sodi um sul phate. After evaporation of the

W@ el1veu048 t he product was purified by flash  PCT/EP2009/007042
chromat ography on silica gel (eluting with O to 100 %
ethyl acetate in cycl ohexane) to yield 0.65 g of
ci s-4-(1- am nocycl opropyl )-4-1@r1enyl cycl ohexyl
acetate. R = 2.72 min (Method 7). Detected nass: 274
(MrH+) L cis-4-(1
- Am nocycl opropyl ) - 4- phenyl cycl ohexanol (4) To a
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di chl oronet hane (100 m _). Pyridine (42 nL) was added.
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sul phdeénafasEipg oF'ﬁ?WHeﬂeo H?l&?né‘@s nl!QiegF’Q'fé”eW @esgriptfon is
t he deficesghnproduct 9. Rt 0.98 mn (Method 5).

Detected mass: 198.1 (MH—H) :

7- Chl or o- 6-fl uor o- 1- net hoxy-i soqui noline (10) 10 g of

7- Chl dn thebpriefenmdcenisatifuentahowe uithx:rede tHDlane@g @lement 12 is

di ssol y f

chloro go‘r?rrerﬁ sa]rgmé??héa goadagp,f‘; a?ﬂel z%daﬁdeﬁﬁeo'ercmg tip 7
m xt uraddvigading bpied saonpie Wlla‘ctlon ona2dof Emcagclehent 28 In
m,, of '

nele” SATEIF L Bhe 53 SAIT Shathel po Wigey® o T Wmole
aqueoU8SYVRT eHAPRAIRERI de sol ution were added and the
fornmed preC| pi tate was filtered. Additional product

was pr, i.tated .additio f IZfN sodi um hydr oxi de

o ub I AR JARaTS Hiriienb i fop PR 6 oL G Ghaye Rt by
sol i dsvhiglh piedtingetip 7as griven it@ siin & Thbattes iprefdraplyodurtg a
(10). = 3. t
(|]\3/|9rI—H)r&a%ﬂgﬁfpggfég]\?mpw@&}ng&qn%)msov\i!@re EPO ? al ne'%iemr?g?"p07 has
simlar fashion as described for the synthesis of 10,
starting fromthe respective

i soqui nol i nes. 1- Benzyl oxy- T-chl or o-

g- fl uoro-i soqui noli ne (38)

7- Chl oro-6-fl uoro-2Hisoqui nolin-1-one (prepared

accord| ng to WO 2007/ 012422 52 2 g) vas di ssol ved in

AL + T . A AP~ -



fl uorophenyl acetonitrile (56, 25 g, 185 mmol) in THF

(500 mM ). The reaction m xture was stirred overnight.
wab@onemat i on m xture was acidified with hydr optit/aprt009/007042

acid (3M and extracted wi th dichl oronmethane. The

organi c extracts were evaporated to yield 57.2 g of an

orange oil. Rt = 3.39 mn (l\/bt%QJd 3). Detected nass:

275.1 (MtH+) . Db)

1- Cyano- 1- ( 3-f |l uor ophenyl ) cycl ohexan- 4-one (58) A

m xt ure of

1- cyaneadhed3ts paiatrof pheedivyLign- &sptﬁdh@h!@lﬁ]t kmmmhswér@lhgmarstm

ovio s heidy i sutBss BT = $8Be oty Beliebed'T Grvep by
hour s, capdiatyofeeeesiy inta capillary 28t ancdbmsetveimeaatber @8a. Thus, in
over mta@re bxaﬁ?érﬁeﬁz;wm %Waear\(@ﬁessx/%ﬁ%gpﬁer %]Qtogtehher

purl omat ogr a 'l ca ge
et Byl a%taa’é@mﬁl@p@%'ﬁet'%%99%/&508@99@7@0/@8tgme8%plg Ispuid,

dE‘SI I @dadipiotsuBsequentirsffércto RInOsH N sis H{Qn'e 8088n fls element
oW N
Cycl ot BRI PESHTBR 0w oy ohdhe 2REVHF e dngianed

as dedwyrthbdiquiti aplud® takérmup by thd denive, methisasige dlithé€ combined
phenyl
-(2, 4- \%‘Fﬁ@gf éar&{fa %%@%%ﬁéfgﬁgﬁmbf%%%a Pot assi um

t -U§ut oxi de (55 g, 489 mmol) was added to a stirred

SO' ut '@ﬁbeogargﬁlé lig®iaf t‘uééoéml?@@'avE%Bﬁe%ué&tdn‘i‘z@%f’zﬁ it jﬂﬁ
mmol ) and acr (28.1 g,

in THRransfesredh i the adiRnent anplysiarzepe 8 af epalvyinelement

sti rrlrﬁ@ans)/\ladfefa (s2itdblb) ﬂwas cafhaamicansh t Bevide. X'Plrléf@rably the

stirred for {mur F] ﬁ:réAfter oolin é

ot orarngeeel ot dhalhie fist RoreLetonia Gio Somepunication
Afitser bht\yeerg tioey evantpbalicoleddioh pdomieeot Femcimiggalehenphi@send the
vas evangls &gmteﬂhﬁﬂ e ?r%dZdth%?ea%ﬁnoaré‘éh%%doéok@m{aﬁ% fluid
was pur|

Wt h eqqmynurae@toattékeﬁepltaaﬁeﬂ(%w%%q bets@%\ewa cgafigyrations

the degdnGadorfpisiedty Sty ﬁ)ﬂ%@@rrﬁéa\rﬁn ?b}%r&sfﬁ% Zdne 23 of
col ourless crystalline solid

3). DefRen®glamans 12y sni'mwjemen*rﬁé tpeﬁqhsw%@ore Tetailed
cyml ohgasanstivmsof\SREe plffetfey @shighsdfiag lﬁtbgrmn&hg%ﬂdléhﬁlysm

as descri bed arting fromt

heny ! SEREGHT FrEheRE: R o8 5y el arFrsRYpaues figes
a sanpbeenafesaritipdsiséwipne.d and for anal ysis thereof The
invention relates to the collection of sanples of body
liquid for allow ng analysis thereof, i.e.

det er fPhgouisa e iaventieal gare alsonbe ritsedt Withh intagrabilancing and
passt i CaHaNsid éneh%h@treas.nbga faﬂé.hg wﬁ%a aamany%vss &Bxdd¥o each

produci a sm erci ng

t he sk?tﬂg’oiEvéjeé‘ﬂbjwétEtS“(:H Lﬁ%‘aﬂnB?gﬁ'ﬁPhﬁ? )sea%ﬁaf?gh%!dmg devices

di sposfabtte thar]:(alrt@@réélfétfmﬁéﬂ Fkb’iMéMl)ﬂoﬁé(hdﬂdiﬂbeeOicBgs foRided
sui tabl (S tf]or ner at i n% rrﬁ {% fi%pn@m éh .t he q
sanpl VT8N SIS REVRY 35 arg%régg MENS NP NG BV IGhgne as
on t hearadysi ﬂgmdamdhdm@dehosdy liquidis blood or
inferstitial liquid or a mxture thereof. Analysis

based on skin-piercing is inportant in several fields

of medVbbe peafersrtbdevices famp!dipg andre1evingcr lapeing ietement and an
| mpor t AmRid sl fbekd lﬁfegFHI a%r%s a%@ﬂ@%néleﬁeht)hlﬁsthe

been determ ned that severe long termd ana es caused

by di JBEfWEERRIPYE geer éi*’r‘sﬁfébegv Yo vVafanth & ‘ba&qsé'ﬁte These
cont r oheluber desighiis whichoshatysiaslemerel argitare@amding eleRRNE are
day in order to adapt the required insulin injections
closely to the actual need for maintaining a constant

bl ood sugar level. This requires so called
“home-nonitoring"” by the patient hinself or by other
peopl e not having a nedical training. Oher inportant
fields of nmedical diagnostics and treatnent with

simlar requirenents, including hone-nonitoring, refer
for exanple to the regular control of bl ood

o o o o N a R oy



WD 01/89383 A2 EP 1 245 187 A 1 EP 1 586 269 EP 1 586
270 Wii |l e these approaches differ in several ways, a
W@ ormiosoeat ure thereof is that the skin cont ae€T/EP2009/007042
opening has a relatively |arge di aneter whereby the
skin bulges into the skin contact opening fornming a
target site bul ge which penetrdtes to some extent into
t he opening when the lancing instrunent is pressed
with its distal end (i.e. with the skin contact
surface) against the skin. This bulging action
(her edfixegnto @aag it@nsp@ted Byam@8hs 6f 4 @ageldBing%htledst a part of the
general ly conbi ned with additional nmeans for inproving
sanpleyﬁr&b?%aﬁg%Huctlon such as a mechanica
squeezi ng actlng radially inwardly, a punping action
i nvol v, | V. t. of s of I n
cro. 1aarfisl BaulB IR sy QerbBl b% Hlehle] it thetbisssing
r atoe (fpiCéfC@ﬂHbll deviset37eprovidas lrgmeq/estempméé 3i lorthefenmipodiment

suf fi f I
T S e e
a

| anci d@ pga%ugr@cm pR@nnerthat speIgn thereof acts
i nst r wgRIst prReprd rsreg baind, th%@f& é‘rﬂradtbagé@awhegfdum@ 13,

sanpl e, production_a ans

i n{ngr A\@g ')Ustlhbsnﬁorg?’gnioeeﬁ @?{er&qf"ée b’@P’PQﬁ‘? tcﬂBtaQall:n%ﬁ’tBer it
gener aneans WAt thenspringi exefts|d foreriborte ipoesslise, rimg @nd that the
wi t ho Ammfl . r e

pr opo;ggélélgﬁoa P udro g et§ ;&g '\Q/Z\ﬁt"%‘ﬁ 58 rnEESé{IgE oemQ 6" the
assi grite¥sing. t wo types, nanely A) Tvvo unit systerrB
having - in a single instrunent housing - two separate

units f | anci n nd for anal sis. Typical t he
ini 13 ke S EeT o B FgE Taaind o sprie Ao RosIamA wall
cant acdf lepsimgnts (@sdetseoer ERd br@f&s%%lrﬁtb &aﬁheEé?eﬂqent 39

< ngi 5 Rhen s gt Yk RLF Rrric TR B bietlpasrited
for pérdrorthﬂe rig o elenfenh GO tmnpre(sklaacnmg;ﬂ avial pélltzal efsments 40.
Most SFb’r@QSLﬁ'é‘San mp ig%ﬁ{b%ﬁﬁed gnrgfﬁ? g?és?gre @1%8% g%o\l%ﬂga is

anal ysi s

| anci rﬁ?“&‘hay én‘é’??ﬁ#rg rigg é’i?éﬁ'ﬂ% 108 hgsieg 4B [spich that it is axially
mepuf asbwbRslagamatid Rkt prirgsgmbl ed by the

manuf acturer or at |east before use, i.e. before the

| anci ng nmovenent is triggered. In the instrunent such

el enendvhemmeuser qressee theaor disifider aig 2 irethe difecBbA®F arrow F

| f ' d
analy 5 blesS¥E it 0k breRglie SR Bk iinStEs dppewagay
el emeragainst thenfoneen bfy springeB& ifemaether springodevite)l Asidoon as the
prz%ces&‘?\gﬁ&%‘éﬁﬁé’énebyesgbﬂre Elgf:@tnl ?ﬁ&thoﬂflnar‘h qf gy%%ure ring

anal ytic rocedure
ar e dé%e@ﬂ%e‘lﬁ 1S intereurted.| bgi i@gcepemsuoe%q i38nis: bmced by the

01/ 722&955)(@ Q&@%Z@%f {‘helflr%@r ]lnf%‘?er%dﬁtﬂe \%Pcelb)?’%lch the
933 A1 Even é? h several of

di scus%rS%SL%?/é'P% s p“’rFsﬁératgP'é‘ﬁi & gp Hi'%at%t%ﬁw%‘m%@”ed by
and arthé }oﬁa&smg)fSNCera:Bntrqﬂrd@Vllcden émb@dl&dhéresw rh€ar@Sspring 38.
c ared to earlier known devices, there are still
substantial shortcom ngs. There is a need for

i npr ovEheeRTinsiplgst Usedds i design grevroerel clesaly tapabtent from figure 5
cont r aghoGhry thaf §WgrﬁT§&E%eiW@énul¢dd§ eﬁsgn@:prégﬁre piece 42

M ni mum pai-n and .m°nj mum requi T ement S conce
vol unmgV! r\/v@feg?ﬁt"eaﬁag pt-outhei speciiss emppdiment @P@W“t@f'\deh“é is

al rr} a d‘dnhtséte@&péfdbfm{d §ﬂh$|al EBHEGLIaBEN Mtﬁ@?@s%ﬁr@ﬁn 1, |n such
runen a Sy em ogucl n
|t o B Re R e e SwEGh A R T SO hum fenlagement

| anci ng drive within said housing adapted for being
connected to a lancing el ement and adapted for driving
a lancing el enent connected thereto in a puncturing
nmovenent in which the | ancing el enent noves, after
triggering the puncturing novenent, in a puncture
dlrectlon unt|I |t reaches a p0|nt of nBX|num

oy o o . Y " T



assunption was based - inter alia - on the experience
known even to a | ayperson that pressing with a thin

WO c@niogne® t he skin causes a col or change fr onPCEEP1009/007042
white indicating a | oss of blood fromthe respective
site. The invention overcones a problemrelated to
target site bul ging nanely the22ack of reproducibility
of the penetration depth by which the tip of the
| anci ng el enent penetrates into the skin. Wth a given
adj ustment of the |ongitudinal position (i.e. position

I Nt heofdhé %bétoﬂﬁoﬂ'fmér’ﬂ%n'daﬁé |p%sﬂ?éVrﬁf§3ﬂﬁs mH@ﬁ@rﬁfeﬁ?from the
"z-positio drive and conse uent

o v TR P 1 3a Wb Rt SR ear R el
of t hembwemoait of peespereatieadt AerPrd%?éthy d?OﬂjmiSI ﬁﬁhfgt‘m%tlon and
exact i in surface dur t he .

punct urfel ggﬁh% émag{e ogu?hg ré‘? il f tbﬁg%o"gk?fnmax'mum
pos$i t i displacemand saabei variey (IuetWeém rpedctummg owslements) to set the
over ngﬁ‘cﬂ@béné{%ﬁﬁt Pm Yt RORBwEVdrOfixddf &ur#ﬁ;vfh%qﬁﬁpé”c\ﬁgn of

nmeans for detection o exact z-posi t
ski n dfe yseyith thedavicsni- %éf%fh%%'@éﬁflt'@'@ Atrvkigh theerressure

i nto tdig is BREpRGsédadwn UBMithe BYdYESHt iQREHVE thitdiromh.
penetration depth reference el enent having a reference
skin contact surface which is contacted to the skin
(addi tAsisabéliykriovrt the feice of @ordiastit spting 38 éneugesUindamgwith
the skjng t r

or oVi Qt ngSrQéHt%ﬁ (I% Z&st% ngfrai?er éroggg&ﬁpregggn spring as
penet r4oMoh lpfthe ﬁ@nﬂe&h@l ﬁhg inyestienthe fqsce hy avmqtetr@kprnssure
Wi | e ddaesas 3:‘?@55%6(355’&%5'?%@ ski® 8%l 6 @oRtréIRRI QG4 P& the

penetratlon requi re a substantial expense
in t he'dAYRn Eﬂﬁé‘?ﬂf ﬂ@é’?é’gﬁmaﬂ’é?eﬁij dokiPreferied fiptinggvalyes given

Syist enagows sinfuadehito abkiev®this érQSstNng wrsyprb@mmgmbomed and
syst ens_Si di,srega

I d
cmcer ATEFE WyatorE TG du 6 B ieishge s Fohsans dht the
t o persping nayalteady dloemaddsedb@c augske tchey afzan brtension spring

Conﬂper@@érﬁ]@dfgv@plf%ﬂgg&[ ﬁ@?or@@ é){e?{e%%téjsfgsgure r.ino%1, i.e.
setting, 1 ntra-i1ndivi arlrations . €. varrations

ref er rRFASFWS ripaidl isdRdtsubemp” pesitivmrestingoe thesuudending wall
C%nge(%eé’rfn I@ df basihd 63 arik Qdres b ﬂﬁfsod?ﬁftér'ls%%lﬁg istdd@h that

skin cause |nfluenC|n factors such

t enper ?J?féegﬁéwl%é sﬁ&t'ﬂ tANethe REBISU(R ”@9 1\/\)&%',1%5@ 0p fppre
soap) taad 2%, qafeféfatjmmoparﬁdrécﬂhbﬁﬁd HNQithth e SpringfRled
vari at | ons I ad to Zhrruch %er pai n than necessary,

becaus?® Yerfg?}’ F%Qﬂ? ?f eap'i?sﬁwe\; Bue of the penetration

depth setting to make sure that a suf ficient anount of

S I ' '

pgﬂ;ﬁpt :slg r’%h% h?ﬁ!él?ne‘?ﬁ Qﬁéﬁﬁg‘eﬁﬁ%ﬁ eg?cﬁw'tr%ﬁgéf\ﬁég REA3HERA to
excel | €rol etrastiR iMBRIMuny PRSI dorge Pob RiSP Gnmaximumepressing

skin %rc,‘eherH@@'g@Ge@W Faddtdble bt Ad ﬁ’?éﬁ@étlo%mPreferably the
reproduci.bil i penetration dept

51l (HAEBE] §Pese e G dBm e QaHesBdn nobraehan 8 N
"m | ki prefeyablgnatahorevtiesh WiNLh a sinpl e and i nexpensi ve

desi gn of the | ancing system A defined pressing force

i s ensured by a suitable pressing force control

devi cef aSngtimamderessing teipe isetonte haititainéd itiis important td arake

conpr| @rﬁgtrﬁatsiﬂr ko qur\é' GroviiHenl rhg%@rtﬁ@nggr'éﬁ&hgfo?%ha&mg

manner t Sp ri ng orce acts ressure

ring aRfivesr t'l‘ﬁ)ugg?ng (ehetheprhody restiand the presswealing 1 is
enbodl &ﬁhtraﬁeoaormwbaltheswnt@sf sAngess &Mdc@a Hyl thé€ prdingEfown-

re, h wever be used,
rRumbICe Sina 2ore Fasdara LB s Mt Tohe apament of
material. Hereafter the term"spring” is used as an
exanpl e of any such spring device. Preferably it is
pretensioned, as will be described in nore detai
bel ow. Pressing force control devices operating by
el ectrical nmeans may conprise an el ectronagnetic drive
|nclud|ng a COI| and a nagnetlc core, |n partlcular a

o - o — o o a1 o o -



0.8 mMm and not nore than 2.0 mm preferably not nore

than 1.5 mm In the context of this main aspect it is
woRopasdougsul ar i nportance to note that the terPCI/EP2009/007042

"pressure ring" is used herein in an essentially

geonetrical sense, nanely referring to a narrow

ri ng- shaped area surroundi ng t%& skin contact opening.

Forces acting between the instrunment and the skin are

borne essentially only, or at |east preferentially,

via the pressure ring. Thus the pressure ring is a

nar r ovpréédige ShapedwsdiiifReAcd &R ITMfddObP HoAk kiR &K 'aButtlng
cont act 0 entn

r| ng durin ctical
Chei nabpREne” Shthde 360, " k7 Bp5E mbvirastlfade o on
and nostg priefoedexiib ynest thl&&ﬂhdl@(ﬁh gopoéssiubhe rifg oesmeat iimiting
bet we ISt a - | n ently ..
accor |.hatnla?g4eﬁﬁl‘{sya g%‘J& rggf t"{]h%'%P'rq\g%n?? ‘Q}V%gct% Iqé%\sfnatx%um
ment i cheptagearent of thgerressure iegtlopedsilie by eressingngith a finger 2
bet weedt dihé vl 'baﬁﬁgllr‘hné‘d WﬂﬁltnréJﬁrx‘ﬁWsphﬁg RILES n'RJQle%ehtyraﬂge
smal | rlng shaped area of the described naxi
di mensyfhEPrestI¥e By shaped area form ng the pr essure
ring may be part of an annular elenment with circul ar

Cross-section ofte signated as_"r.ing".

Pr ef er 301§, PRIGHEY 5™ ?‘ﬁﬁerbtre'% ?95’{6 %fﬂ["f Hg achieved by a
i ri\@entcroamtaqt sutarisoth wichds partger urathpmmtyr(et frieemdiallp®uter
Wil bgy8xplt r t

dr awi ngs‘s I nﬁ% g&gt&% ﬁri}f'i 0 snﬁ‘eéﬁﬁ%ﬁ?ﬁﬁaﬁ E?g&ﬂﬁgan gressed
f ound 39@ist theePressitre rieg lofnd Hherelcpavinadhrpiessyretring, abuts

i nvent dgahshteldntact SlirkRBl46. Bod t@%@ﬁﬁlttlﬁgahﬂé/p@@&ﬁé@h@ can
a Suffloﬁl ent anpun for ang ysSi sS.

Aocor dIRETBoRa Hither has e Peseble Heriaasararn pbine piRcsure fing
whisch (bg heebedyalpayt pesssinge therbdduindie is IlfrrﬁtedarW{thuch an

second n als e use ndependent |

o enc ootk A st REFRIRLAE pfantd Sr by
pr oducwhigh &hes awepS'e'edfngbwdyUdiesqfnom thy ipitentEnt dotsieg géantact
usi Ng QR0 HU6HY eﬁrﬁgésd?%?lé& & hnprgkﬁfrgd'n% § i@ pressed

sai d instrument aV|n usi ng ancin

Wi t hi AWErelys dys myvawam Ié&'%ﬁt'%@dw@%ﬁmgetlea qoata&ts the
| aci neLirlkce GERSusAyth Bidand eidinftp bf thelprédiarérid@nci ng

el ement connected thereto in a puncturing novenent in
whi ch the I ancing el ement noves, after triggering the
punct uinithig conteahie iw alsé favarahlm&ﬂthﬂ gedign ecéu'camhamhé Imaximum

over casfadhdt & kMl R8 ACETRY PAGH e ip smail
maxi murhefirapy dcheuldtbe espthersdimen, rinore waferahintisadhan 2 mm
skish canf &¢dn ABRI} r@@erﬁ{ﬂ? 11 Rgn q%ﬁ,t Qﬁe?ce%reblﬁé IE’iﬂ;tance dd of

pressed agai nst t wher ei n ancil n
t he prieedlgne /r\|°ﬁ@f%ﬁseresr@qoaaﬁne|t6ﬁ@dJapemtdth§@gtw@ae I’$h°U'd

ot her ridl%fe t8o Rirge. G bfefted dﬁéi(‘irﬂﬁl@ﬁ/amés%h(ﬁe ddiuIft&d By adding

oL B8 o ek T e s e S e over
t he pomarrtd drfshoalginotibe obcssphalt:emg othegs betaurelits féanable for
grée%)f %S Waﬁglﬁ'nr aoqltﬁfe ﬂ?{qurﬂ&@eif :5 E‘mﬂu%ﬁ eegglgrreg% I1nversus the
pl ane a%am |hﬁe‘tin91§f% iimhf@srﬁhlﬁrflﬂd@gp@frapewtabdmflmertm)Sltlon
the PUREiHY L. Tihdrefotd s brme&h F &&nk RHistad d;%rmsgh&ﬂa e at

of the pressure ring. roj ecting stance is
the di'segtifeemm ai‘dcﬂr?féiﬂbiyoﬁ "Eftsltﬁée’ﬁ””t he point of

maxi mum di spl acenent and the closest point (in
z-direction) of the pressure ring. In the context of
the invention it has been found that surprisingly even
with such extrenely small projecting distances a
highly reliable sanple generation is achieved. In this
context it is inportant to understand the difference
between the reliability of sanple generation and the
anount of sanple generation. It was unexpected that
these tmo propertles shom1I|ttIe correlatlon

o g, . o T



According to the prior art, timng has generally been
only a concern with respect to the "test tinme", i.e.

wo baobetas tine required for the analysis (from?T/EBmlmgnmz

until the analyte concentration is indicated). The

i nventors have found that - deviating fromearlier

under standing - the duration o44the nini num

interaction tinme period ("MTP") is highly critical

for achieving the partially contradictory requirenents
menti oned above. This tine period is defined as the

m Nni MO ddufge tele lcahstauatibm patat which Sey pﬂeB§|Iré iR g prowded can

[ fied ab

| anci Va0 AR cepRy 0o 98 R SRl yme earer
sanpl eleviges tithehaith by sios-deforenablenipl teecszehbe(tmatohslmtaﬂd oet be
Of t h l?lgtd%ferm-ggedunH@qohﬁgs #%fftﬂg rgggtleprp &F{elae %e-l; the

nci n expr Ssion O
t i §s uéer(npr @’ﬁéwelry’gd refecst toythe riing- Sé.\aeeqb |surf@neyofot’net rgepective

| anci rgarekRER M praditdi G4 li @CLihdwy tl@e ééﬂ(flti&'s%ﬂévﬂ%qﬂtusﬂﬁ of
sarrple The P|sas temre ated quantity wh

sy - the RN NSFuBent) RearayHiee MR HoRRMbyP! (e R!%%ﬁ"ng force
of t heacting tbetwent the dansirupess iabt thd ykiat tDercom@anﬁueemgsSr@bed

th f d th th

e YRR sltacltBd. (0 bralSu ML B il VarkE SRSt hotuding
nufer cug. slightly troumdsdueldigey. theuitabls esadfshape arsbwidtiiod the
act ual preggu% amg' &4h tbbn&eteﬁmé@'é{%emﬁéh@ﬁy %ﬁt m%eeaéfé%ff%he

and even for peC| I C user om ana
anal ysnermatign ?%%’Pﬁq kereine Abe &89 ﬁbotdeﬁrcgwderi@nsw adipcent

i N sucibugingBdiiEe by RRduffidiént Tdidthmaentot s &4y takile lﬂecﬁbbnmon
| east tﬁver?/ ﬁler nmust interact with the instrunent,

bel ow PHE BUNEHEH very smal| threshol d val ues. The
st@arting point of the MTP is a point in tinme at which
t he sy anci
drive lﬁ%rﬁ:é}eﬂggre tpg ‘?Q’ﬁ'l %ssluﬁenﬁﬁggnhgeﬁ nof ha\seé;@nt% Ql?éegaood as
| anci rping émﬁﬁd t@@ﬂnwvmtedunmérmgo Pahrmertthe rihgs$haped surface
| anci ngngdctifg he tshf §5r'| rhabé iReR BStdnY f&cé{a%iplétbrf ercesses)

skin contact ™ openi ng he i nst rurren{ endi

t he dé%l'@’h 56‘P”'ldhé‘°§’;9§?rerﬁea5§’ﬁ5rﬁl”°ﬁ§hl Ry "Gf smqﬂnﬂ'\quw%@ed
r equi rfedctmtdmpresgmblnhghl ng the status "ready for

| anci ng" and the triggering of the puncturing

novenent. Such a short (preparatory) delay period may
be redui tted frgfered iemstodimmett shdvar iex&iqure Bothe instrument
det eCtﬁuRQerH@%%?ﬁwgné)e%Sé é?egﬁhre rfngfr%\?e%é/n’t dg%\éﬁg &evu}]é"is In
design I's suc t aratory trime perro
neededhggentext phidersegend giain e%pﬁct efrihetipyeritio it ttsrmeferably a
t rzsgge;sam o sqmwrmﬁaoﬂhswe tf@lg@nsojfo@‘?ﬁo\)é‘ﬁ%t td*éﬁec%ﬁtaﬂﬁ well

of t esstemls ‘ready_ for |ancing hi's case

start |‘fﬂ§""’;5‘0| At expmpliged I\MQWD baaier r?él a@vw @hmpplically in the
tri ggedlrawg'ngOSutlhe q@umétdutectsgthewwmmnt oPprées e Peet 42, and
and en deffl ned % epar atorﬁ del ay ﬁ@ri od. rrg%/? o
howevelSNeB&" BIRSVTTE St o HPRYRISSHEE AFWRATOR Tty o5 Positign by
part [ cfingar 2t Sut:laldetacmroaﬁmmsmeradifamaelleasmdtxons including an

ejoor nfﬁ& hgﬁbnoffo tthgeusa‘ ﬂa}’(‘% EJ] L@%Wéel% ?ﬁ:gs gi%ﬁﬁlble ort ﬁctlle

establ1s ressu e
or eSsLFI@nals B andHI8) Batthefingtranant 1 readyiar laadingy: Alteenatively

f act té‘raéddﬁloﬁ!ilfyf theisfital SMRAE %Fes%ﬁrebrﬂ'@lm'z)b&\’\éﬁ dMSctBR YHRvice

sanpl ed, . I's avallable in the sanple collection
devi ceCf bﬁt H%eq F%@Pmmﬂca'fVOV'gsmgy@reéan%ng grNpment, possibly
col | ecéftepm ditayi tired agiSest3ibdd BB6wI.N is any part of the
system inside the instrunment, in which sanple |iquid
produced as a result of skin IanC|ng is avail able for
analysis. It can, for exanple, be a chanber or
capillary and can be enpty, or filled wth bibul ous
material. Details depend on the type and design
features of the particular systemlIn the case of a
"two unit system’ the sanple collection device bel ongs
to t he anaIyS|s unlt It can be a part of an anaIyS|s

o oy L 1 o o o . o oy



|l east 5 N during the MTP. According to anot her

preferred enbodi nent maxi mum val ues shoul d be
woradvgowed during the sanme period, namely at POFEP09/007042

N, preferably at nost 8 N and nore preferably at nost

7 N These |imting values of the pressure force are

preferred with respect to the #2qui rements of

wi t hdrawi ng sanple fromthe skin. However, this does

not mean that the pressing force should be allowed to

float in that range during the MTP. Rather it has

been fRigmeé 3 fuatheirhererssiveLam arailyjsit inedsurament @dvidd &7 as part

I I ted, t
rc5 21450 SRESAIEH, R A R A o e
nore thaalue o aEmpasssmdnt Auadidy Irefating/ & weshadpge of analysis
. .
The. proleiBht 21, WHn A3AGe Rla [ragsb BF fieikeli8d SRR SR, 1n
be 5no there@se dewh/ they asalws's predsefeiment dryicenisr embediad for a

+/ - 0. ghotbragtdic S RuRImdit Rkl etB&@ionr@ES |r§ th?énaﬁ'él anztgne%“B of
uant i

As not ed, above the er-ind
o o SR EmRnt 2bindudrie; B JERTEGCS B S )Gheseaor 4b%ng
Pr ef er adotepporutinge gt gutdbenear&tsyumrnied:mﬁmtersﬁ) atiMrtypes of

contro I an VI.C

i ch e FiRsffbmelp de B e Yl by S vifen gy
beJtOm/eeeithh@alu's@asummemth@eWMt aaraEatcomen forathel gvaiuation of
requi r QetRicResidalan N FSelBRlhRen the skin and the
pressure ring) is maintained by the user at |east

during the MTP. In other words the M TP controlling

devi cenpthevéydasn ahdivat iANEiguied 2K e aumerpt R3htrélh@evice 17 in
actual interacti et ween the use the i nstrunment

over | aPE( C%tw'tlgqggtseﬁ%'? TRHeSREC ﬂ?‘h{eﬂ@’%ﬂ?ﬁ mafgg use of
MIBP cthat prebs$uragindenovesent ebtentibn ofesicat 45.f Gincy MITP control
t | t
gﬂcong%év?nc%nt A fgtﬂ?llglﬁe %ﬁiﬁ"tsgf %#%Tﬁ(ﬁ @é%{e?atgg %@nﬂio&r?t least
are reeuf pécﬁlgfﬁétgﬁ@?ratwsnﬁ@ ando?9 oai\décusalstpmbealb'otr@bers a
user, hihcRithbl rﬁwémer%f %r&eaha.@u Orﬁeh@noﬁaﬁ{he%rﬂbéryod is

or |nd| rectly the start and the end
M TP c‘éfﬁ?frﬂav?q ngf H@/m%asemnts@sd P alyation relepifoaicsi ey for

t he stéerdmpig oﬁ@heﬂba@sﬁ of @?rdﬂe?ﬂ?’ed e %@h@@?é Wrel h@r eneratlon

pressin et ween rerin

ski n u%rgjn[i %?/r 2ttt fp‘g‘?rg FPRE ?tsg L%%Jggg 9‘?151"8 2

det ai | Alterhatively thetatusef piseffisienesaoyple mpsfedmalyd:easeparately
redet u

ge i dt?%g%tgcg%lygg h%@a\‘ﬁdl%?raﬂgfeF ﬂgggilgrhh%aﬁ%aats ac‘recl%%wn in

audi bl eoartt a&t |nh@tClﬂ‘Qjﬁ%\Idetwlﬂerqfathﬁv%ﬂ"ypleh@ammdeﬁgn the

MO MERfegfa NaRE nbrhlgtgeér%@s%u%%ﬁ?édt C@i |ch Y&?eQIeEtIFEaI contacts
status "ready for |ancing"” has been ec hi

case t%?@'“ﬁaﬂhabéa'ﬁﬁ'ed'&% trgesRRster th?’@!ﬂﬂ?a% deqchedea certain
and t rpcggeﬁ itSgansport péthlﬁ’rMeT&blﬁLaiéﬁr‘StH&l érhbdchﬂent shown — the

st r utniEXlonR Ptrohab e FiaktS stre G20 Byeling eilpe wire

accounthet pressingrdorre eid editliiorthe i rmoge ajivasit bg the above identified

Skgondelf@f.n%gmeﬁ bt dew@g tﬁ@%m&n é%g%%sg %f%rcﬁeemyng the

er I°n
pr ef erMbTFS/SmU'%%tN'tm'néé@ abm @epﬁff@ﬂe'@abll@ ths vihich are
sec anghugPshalref erably at nost 0.5 sec. A preferred
lower Iimt is 0.2 sec, at least 0.3 sec being nore
preferred and at | east 0.4 sec being nost preferred.

The end of the MTP period is generally indicated to

the user by a suitable visible, audible or tactile
signal. It should be noted, that a dedicated M TP
controlling device is not necessary for the invention
inits nost general sense. Depending on the particul ar
situation it may be sufficient for the user to be
provided with an indirect indication of the start and
end of the MTP. For exanple the "ready to

| ance"-status can be "felt by the user mhen preSS|ng

T | o



penetration depth adjustnment device. For exanple in

order to adapt for small remaining variations of the
WGQRIIN/Opo48 tion it may be sufficient to provi dePCT/EP2009/007042

i nt erchangeabl e di stance el enments or pressure rings to

all ow a single adaption of the_systens to the needs of

a particular user. The i nstrume®® and system of the

invention take into account the viscoelastic

properties of the skin in an optim zed manner. In this

way not only a sufficient supply of sanple liquid is

ensured but also "flooding" by too nuch sanple liquid

is avoi ded. The invention allows reliable analysis

preferably with very small sanple volunes in the order

not nore than 300 nl, preferably not nore than 200 nl,

and nost preferably not nore than 100 nl. The

invention is hereafter descrkﬂ%d in nmore detail with

refderence to preferred enmbodifi®AtSs shown in the

draw ngs. The technical features and el ements shown

therein can be used individually or in conbination to

desi gn enbodi nents of the invention. In the draw ngs

Fi g. 11.sHosisureenschepeaducingkatssampdé of Hedg Kiquidofarsamalysis by

agai nst apr&(:ﬁﬁstHé ki Wit aFrér%rngze%%%&@g%@ﬁﬁe&ger%lemmg

vi ew of an ana ysi s instrument

IdeltUledl section of the instrunent shown in Figure

2; Fig. 4 shows a [ ctive view of a lancing

el enent ﬁﬂyﬂﬁymﬂﬁ%§%¢@pnmem shown in Figure 3;

Fig. 5 shoms - ic sketch regarding an aspect of

the functiof 6F Pﬁgﬁgnstrunent shown in Figure 3.

Figure 1 sh f n

whieh a 11 nanengnd bW B SRR Sid o @R onpegted
3 bul ges i ntt® atlarciag plemenh (&) tandfendiiningl adafdime dlebyent (12)
prgssure ri réGnﬂect@fﬁeFiﬂ%l 127 pQrﬁctGr#HgSmQ\Pérgérﬂ% w'hrcﬁ the l'é‘ﬁcrng

di stance between t pl ane pressure ring 1
the apex of eﬂeé?@ét( @l"ﬂ‘é’eéu?fé% t@%@ﬁeﬁﬁpwtl{rﬁ@ movement in

pressing fOfaCﬁurlr_cturbh@réi:ltrﬁﬁﬂﬁitrDﬂSre@Ehésh% §dﬁhtn(F°3)OB¥ %‘éxrmum
openi ng 4 an ertles of th

stic ch
vary from p Irsgi)aﬁep(engg?%gh er%ﬁ digectigp,pfter rtshas reac ed the
i ntra-indi vipdindKP)vcd maadmam dismlaoemecut ive uses by the
sane person. Figure 1 also shows synbolically the
poitnt P of reeRiessHredingpliaserrewding actiracpitastoipeging @) and
reaches on igefhgii4 f@%irfbr ﬂ@ggnggéérﬂg tﬁQEHHnCt uring
novenent . Wthrms 'anci ng | runment s
z- posi ti af¥sergih the plane of the pressure rlng 1 and of
the point of maxinum displacement P relative to each

ot heL (i dtBe s{ﬂh@oﬁﬁbt 6%)9rﬂhgs(ﬁ4éllhﬁ§i afi opBANg aréh Férﬂéﬁp@ndrh to a
can be a ed i.n,order nefration
setting. %u‘fyg" 7 ddpger 0%13 %QSEWQ rﬁF‘v 9 mgreog'r R d'mm,

pﬁbﬂectlﬁ@ddlstances s the actual penetration depth
depends directly on the degree of target site bul ging.
Pr ef er ablt)e tingrumenteoapriesfa PW@SIBQlfnrceomrmr@t depicai (3g) for

4 is rathgh r
target sit etrémﬁé :thnegﬂ”%\f\)ﬂg? %brgélt% Etv;ér%g tfr%% u%élgIa “H%’/Wc}r%d the

the penetS<4t § %ﬁgé@p fime tiggdesiag (e \Pé”‘FtblmQ myvement 4o ibe at
excel | entieadtane maéferblyodt IGast UiN irkds? prefe@BIyIH: Icdst SATP! €
ﬁyld IS supported by using a narrow pressure ring
ing a wdth b of not nore than 1.5 mm 1In the
preferred enbodi mrent shown the pressure ring 1 is a
part of a pressure piece 42 which conprises a
peri pheral surface portion 50 surrounding the pressure
ring 1 and recessed fromthe pressure ring 1. Thus,
the pressure ring 1 protrudes by a protrudi ng di stance
h fromthe peripheral surface portion 50. Figures 2 to
5 show a suitable | ancing system 10. It includes a
reusabl e hand-hel d instrunment 11 and a di sposabl e
| ancing el enent 12 with a piercing tip 7. A housing 13
of the |nstrunent contalns a Iancrng drive 14 and a

o o, . . s A - I



12 to which it is connected by its coupling protrusion

26 penetrating into coupling recess 24. Simlar rotor
wWa@lzi1004908®r | anci ng i nstrunents have been descPCTEB2009/007042

el sewhere. Thus no nore detail ed description is

necessary. In the preferred enbodi ment shown in Figure

4 the lancing elenment 12 is a 2®irect sanpl er” having

a capillary channel 28 inside its piercing tip 7 and

| eading up to a sanple collection zone 23 of |ancing

el ement 12. In sanple collection zone 23 capillary

channed. Z&twnﬁhmacctdaduh@tm@mﬁs armlh@eumﬁebp@rhmg ahsandierie skin

28a. Durin ncin anci n [NBs_ a

canct ur | SRR () SQRBn ErEPIR 1B S A8 Platfonst
into ski r2 Bm, prederablitatteasp2.6fmemabl y during a

retraction phase of the puncturing novenent, after the
piercing tip 7 hasreached its point of maximm

di $pl atenpsituniasy tforpraducing pisempiengf togy diauid faseanalysis by
E T ven g M S R DBt LY REE R ehSeing
reserv0|ﬁmdﬁbnber 28a. Thus, in the enbodi ment shown,
capillary 28 q lﬁzg{gplr chanber 28a toget her forn1a
sanpl e coPlfRERCHEUIEVEE suitabl e for storing

sanpl e I|qU| for subsequent transfer to an

anal ysi s zoneoggﬁ§q¥ﬁalysis elenent 2 1. The vol une of
Eé%PLS : : gﬂ:agar\'i/é?r?gﬁalr\%d f’i?(lvutt h%gﬁ:nﬁ:h)éﬁ',gs&b)c‘foqq’)%%rgr%o!?lﬁgcted
case by thet %adw%el@meoh@ﬁfandéw driving,a Jancipgielement (12)

reservoir C'@@lﬁﬁ&fedzﬁéretmp&mh@ rhd\ieht haﬁhraﬁ rmé/@qcmg

at sanpl e co||ect|on zone %@ e transferred t
The ad) acenBlemeR ) STO8ReTer SO0 16 RIGR RO ment, in

by neans of aapmwtltrabdil&acflbmlImtlbﬂnﬁum&abl@:ﬂntdeﬂl)l 6f maximum
Pref erably t C first

CoR e SRPHBSHRRFERER A BlEh ] pchone e
sanpl e col | @oint () of orexirpdimdisptacagesl, enent 12 and t he
anal ysis elenment 2 1 |§ﬂgrovided whereas in a second
conf i gur at i @nPTEBIHrE regritLiAbERUNAdNY 8 skisscqiltag opeming (4) and

swi t chi ng b%biﬁ@%abféﬁhoﬁ&@ééu@é@élhsﬂ% &an be
acconpl i shed by any suitable nmeans, e.g. by pressing

zone 23 Qfreferipn) Moﬁiu@@mny%ewﬂq@mby&h@clglnwent 21
together. A nore detail ed description of such

praef er r edvtdesingn of an integrated |ancing and anal ysi s
el ement with switchable sanple transfer is not

necessar théeceasses ring feshimeen afldsast isbpalt ef stevdireumfer&hice a
course twﬁgﬂhms?pm%&gqhmg 8, Pr%%jr By i | Hb‘r&%%H 2 mm
| anci ng and analysis el enents anci ng

and a anaﬁnygn@st;péﬁfﬁramymnmeé‘@@rﬂ r@ﬂher Evi dently

Wi th such an enbodi nent no separate hol di ng devices

for the two parts are required._ Rather only one

hoisai . dBSrEeEnt oBPEe B clAmch Samiteingh @b BeTResa)r sustace
as | anci rpgrtedne (@@htsuholnding titke pressumn tn@anan@ysdedl from the

el enment [ e e, ile preferred. devices for .
ol di ng_ A B0 YuT At e el fibd BiulaKs i ey @ingturing
el enent (directéom frmndggaénplharatisw@acarmﬁmml ysi s el enent)

in the instrument have been described, many variants

are possi ble. These include a design in which analysis
el¥nen?-s IBstedmeRnt| aaeerding de coldin ¢ avkarpigethe eregsdre ring (1)

transpor trﬁ&rtﬁésnﬁﬁﬂs’th@fpeﬁpﬁéﬂles@ﬁcbrkg' atdidteRsd (r@ d¥adtlieast
of the sys en1o at| cial feature of the

syst em of%: 'WFV?%?§§§§3W5‘a pressing force
contr ol deV|ce 37 prOV|ded in the instrument 11. In

t he enbodi nent shown the pressing force control device
37 conprises a spring 38 which is enbodi ed and
arranged in such a nmanner that one end thereof acts
agai nst pressure ring 1 and the other end acts agai nst
the housing 13. "Acting” in this context does not
reqU|re |nned|ate contact. Rather it means that the

oy Y o



ring 1 is pressed against the skin shall be controlled
closely, i.e. the variation thereof should not exceed

wo beopswiierred |imting values given above. | nPOT/ER2009/607042
achieve this end, spring 38 is preferably enbodi ed and
arranged in such a manner that_it is pre-tensioned.
This neans that the spring is %ﬁready conpressed (or
in the case of an extension spring extended) even if
no pressing force is exerted onto pressure ring 1,

i.e. pressure ring 1 is inits "home" position restlng
'(I)'E tges S Uristrooreaht rior midhm(wgearsanrpledfafj bodly hiquigli fog analysis by
e degr t pat_ fhe . .
force of %%6(3{1%&%%}“ thngr%{ﬁ%h%gnﬁ%@séafga\?'ﬁﬁg %'LW piereing

varies byipkd nore than 20 % preferably no nore than

10 %within the spri | oaded novenent range of the

pr essureSFﬁdH@ﬁE’mQ’h(t‘aé‘aéﬁﬁom ment shown the pressing
force control device is adapted to control not only a

m Ai mum pr e§§‘PH§”9§ 1Be but al so a maxi mum pressing
force. This |s raI vorabl but .
pref o ably HETHLTHE AT oBUR 55 Sndlto 475} 0L B ResSpiected
triggeri ng tesa rtmtcmggelemeha(ﬁS ahd for drivargad lgncimgt elemeat (12)
than 7 N Erﬂm@%’tﬂé‘r‘&ooirneas rﬁ%r{(@%&e’m@n&&@ﬁch ”} lancing
mai nt ai ned 1t ortant sure at T The
entire m)vel‘=ﬂ§|"1’tenl‘f(a1 savee gfies figortng thequingturing gnovement, in

bapween t hegf btﬂﬁ:ﬁfre i l@@florptulﬁﬁlr it b@géhe@aé t;)onﬁnﬂb)t 5femaX|mum
pressure ri is control or ce

spring 38 bQ%HHE%’BeWya’t%@ %f%’@ﬁ%ér%%%ﬁﬁ?@é hge r?‘"f“’ﬁ’@érthe
2. This congdoiht () ohpiskinuindisbRicem®ent, f t he novenent

of pressure ring 1 was influenced or limted by sone

ki nd of abuatpragsummibgr(msumdnstd&rgl & shkiot camtpct opehingr(4) and
Its possi bl %e. o gﬁt&hf&aﬁtg&mge&ibﬁét% din | N order to

nmeet this cond a pressur novertent |imting
arlt;angeW%Péfe%w(atdcewr%ft%)any%nero@medﬁgcéwngvham the
maxi mum di spl acenment of thé pressure ring 1 possible
by pressiwngrathth a finger 2 or other body part is
limted within a fully spring-1oaded novenment range of

t hef pr essw5 Gﬁrﬁid@gdrldéﬁ(m%nﬂrméq‘réﬁmr@m‘ag?m RS ssl"wgioned
whi cn’i s R locerch SR L prtfachnd ABtae i BfEy the sn

out er si ¢@rcio§ tiphd7)poédbariencingigeldment (;Il?()henermasnner of the
hat a b I
3 i her qé(sse?c—f hn%{)@ﬁ%%@?@é?i&ﬁgﬂ&e& Etsf‘!% % rn {hg p]Umt of
the cont amx'rgumf gisplaggmemuis net Mors thaurd ma, wrleterably not
pressur e ridrBGh4rA6 2 Hh alae nﬁmﬁftfér%m%t mote ﬁtantd"?mm
possi bl e displacement of the pressure ring (by the
body part pressing thereagai nst) is | | mted. Wth such

an e d nt the ma m di spl ace onthe

G st arfce U OATEACRAS sl @ GAY biopr HAEEN Hrrski
t lee i nst comtectt ofemirg () r(asoam apénlsguaf‘eii:eorﬂéi“;pontﬁhgrto a circle
pressure r [

Qonnaar it o, distiesdl b aP IS8 el dhercrdy BE B33FR qun ano
tip 2 comoatp@fqrhblymtefaéta Sohmhangshaignars than 8mem, preferably
Vi ci ni tynef mbRAnBk SToH! & L it is
al so favorable if the deglgﬂgﬂrtgieiabyuﬁbht nﬁwrgtﬁ%ﬂ%g)ﬁ&% nmum

di spl acenent of the pressure ring 1 during practical

use is small. Preferably it should be |l ess than 3 mm
nore preferably |l ess than 2 mm and even nore

preferably less than 1 nm Therefore the distance dr

of the plane A of pressure ring 1 and the adjacent

housi ng surface should not be too large. Preferred

maxi mum val ues can be cal cul ated by adding 0.5 mmto

the nentioned maxi mum di spl acenent val ues. On the

ot her hand dr should not be too small, anobng others
because it is favorable for the handling of the
instrument if a protrusion of pressure ring 1 versus
the adJ acent hou3| ng area SI n’pl | f| es the f| ndi ng of a

e . Y



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

suitable to neasure a value of a neasurenent quantity
wo edlabings t 0 a change of anal ysis el ement 2 1, p@hvER1009/007042

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 ne Qrenent 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. O her types of analysis nmeasur enent devi ces could

be used g5 MRldnt dddoRiH, Ua{ng ofid &f t&}f ﬁ@' "@a?“m@éﬁ the

devi ces, as are connDn e eva

el ect r oc Hrstiugnt aFrNRrises él piessing . forge tqb?@tfgklsileélnﬁs(ﬁ?\)mfor

in Figur Q:%ni?olﬁrﬁb ﬁ'aeaprMssTrE’g ?&8& b@iwe@ﬁ\{hé%résguiéqnng (1) and the
accor danc mai n aspect of

ec
i nventi orf W\xgaggét H‘s?et”BF Ot?ﬁrég%”égérﬂﬁ EUP?tW@%ﬁ\?éﬁ@ﬁ’i‘t to be at
det ect i oneakeBiN; prefbrabratdedek 7N, ¢aust paferdblyiat Radi’s N.
signals the start of an MTP it generates a signal by
at | east one of signal generators 18 and 19 and/ or
aut one?.i dastiument agtg:edisgao poyneneloi thg pravedimgroiaims, Whereitthe
drive 14. iod is determ ned by
t he rreasurréegr%gﬁnggn Alﬁ‘ugétfg'o%r]] ‘ectronics 15, for
exleerpI e on the basis of a pr edefl ned time period
requi reg Iﬁ&funﬂa@iﬂﬁé@irdlﬁﬁ ta Bkl 6ﬁ@5ﬁﬁ€bré&f&d|§§fcfdlrﬁé @6fnprising
amount of sanple liquid fromthe finger trp 2
Al t er nat |a/g¢mp|terwns¢t@htwewb‘e @65 rfdoneaing @raamoent of sample

transfer Jmy be .separa ected by suitable sanple
transfer "88%&89?'[%? %rhaiy%ss ie known in the art, e. g

phot onet r. fs I
i nt egr al % Igor@ﬁ%%ggkgrba(ﬁ ?II l%?dlﬁggﬂ aﬁal&g g%?&gér‘g?rgség hougng
eliéct ri ceﬂuchdmta@tsgntw&q @étbpﬁ\g ligidt is Seanspertdd mﬁreko from the
tranSDOVts%%p‘i@@dll%bﬂ‘bﬁ‘@énde%@%ﬁaﬁal?ﬁét ain point inits
transport path. Preferably -" as in the enbodi nent

shown - the application force control device nmakes

sure th1at|n§lurnhm ddasrdatyf o e|athR) tvgergihes ShinBndrAr ifRradiion
vvlthlntl“{e ran |ven g%' \fg [ entifiéad. " ‘
limting VA B% FS‘F%‘?' |‘§/‘°ﬂ’}9ea” PRP|"G2 SFMEIRRt amount o
prassi ng srampimhqjm fangnalysisNg mMEt mbeuthdn Beseabhds, préfemably not
above id f [ [ J ' [

el 1 er - Top g2 ¥ A chd Pl B ol ok 30 RSy
body liquid for analysis by piercing the skin with a

| anci nfp edp@Rtor uch'@vé E‘é}nﬁle%lfbad)phcﬁf&fd?%néllygis (bgcplercmg

sai d instrunment 1 avi n ousi1 ng

drive (145‘e\ﬁ,1<‘(‘rﬁ°|'?“§'é|”§ mysﬁaﬁls *tafs)h%msmm)ﬁ@t (11) according

cannect edotady @nk @ﬂmmeeécﬁlﬁ@ﬁlbmﬁsﬁgﬂd alruiwcfr@reléirhem (9) &hich
t her et

| anci ng eIe connect e nct rlng
novenent T ACAR r}%& ﬁ?én @RSl E%Tﬁc?e(d tﬁ?ﬂf&'@% (14) of'the
after triiggemand t he puncturlng novenment, in a

puncture direction until it reaches a point (P) of
maxi mum di spl acenent and in a reverse direction after

it has!3 cuskre agersdipgitaclaip) 2o whaiein heranting elgownb(t2) is a
- R PresgHofannttegrbl 1ahbih§OAMA Y sR akinBnC@b] act

openi ng (4) and berng adapted for pressing against the
skin, wherein the skin contact opening (4) has an

openi nt4. Byastens atcading valiang oh® oﬂclﬁllnfsC1 ZEONVIS RwHerélh &lﬂi@laﬁbmg

of at t__nore than

i nstr um=.~:ﬁém‘(“‘}nt " ?Ejés g"ﬁ& SEUTRIY HyinGe? c?gnql?%l %@8(}?' clgd) for
(37) for ttamﬁpwrmhsn sampleHgupr preduaey Hyqriereingahevsiein blyhmeeans of
pressure ( of
rgger | raPlry ol @¥ edrife Shidtuor o Gufeledly 20t 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
m preferably at | east 2 5 mm 3 I nstrument for

o o o o ' r



said instrument ( 1 1) having - a housing (13) a

| ancing drive (14) within said housing (13) for being
w@ornmetodsl to a | ancing el ement (12) and for dPCTEPRZHOR007042

| anci ng el enent (12) connected thereto in a puncturing

novenent in which the [ancing el enent (12) noves,

after triggering the puncturi i novenent, in a

puncture direction until it reaches a point (P) of

maxi mum di spl acenent and in a reverse direction after

it has reached the point (P) of maxinmum displ acenent,

a pressure ring (1) surrounding a skin contact opening

ng adapted for pre n he.s
pr efep'gbg tﬁ%c%crcaf)dﬁlbg tt°oa"é(n % 'ad'%sq%3°3 elﬁ’bﬁreﬂbg‘e sample
cl ai ns, wblerrel reqtined foatite mgalgsis venétlMdreathedn 300enl, preferably
pressure
Ot hor 1 hap! s thin 308 nEehABL ArERARY BxHhorkTudr 1P
piércing tip (7) of the I ancing elenent (12) extends
out of the pressure ring plane when the | ancing
element (12) is in the point of maxi mum di spl acenent
is not nore than 0.3 mm preferably not nore than 0.2
nmm and nost preferably not nore than 0.1 mm 7.
I nstrunment according to any one of clains 3 to 6,
wherein the skin contact opening (4) has an opening
area corresponding to a circle with a dianeter of at
least 1.5 mm preferably at |east 2 mm and, nost
preferably at least 2.5 nmand not nore than 8 mm
preferably not nore than 5 mm nost preferably not
nore than 3.5 mm 8. Instrunment according to any one of
claims 3 to 7, wherein the instrunment conprises a
pressing force control device (37) for controlling the
pressing force between the pressure ring (1) and the
skin (3) at the time of triggering the puncturing
novenent, to be at least 3 N, preferably at least 4 N
nost preferably at least 5 N. 9. Instrunment according
to any one of the preceding clains, wherein the
pressure ring (1) is non-deformable. 10. |nstrunent
according to any one of the preceding clains
conprising a sanple collection device (36) for
coll ecting an anount of sanple liquid required for
anal ysis and a hol ding device (20) for holding an
anal ysis elenent in said housing such that a sanple of
body liquid is transported thereto fromthe sanple
coll ection device (36) for analysis. 11. Instrunent
according to claim10, wherein a mninmminteraction
time period required for lancing and sanpling a
sufficient anobunt of sanple liquid for analysis is not
nore 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 |l ancing el ement (12) which
is adapted to be interchangeably connected to the
drive (14) of the instrunment. 13. System according to
claim 12, wherein the lancing elenent (12) is a part
of an integral |ancing- and analysis elenment (22). 14.
System according to any one of clainms 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.



