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-1 CARRI ER MEDI ATED DI STRI BUTI ON SYSTEM ( CAMDI S) " The
present invention provides a nethod for determ nation
of high, mediumand |ow |ipophilicity val ues.

Li pophilicity is an inportant nol ecular property in
drug di scovery. The exact knew edge of drug

i pophilicity is useful for correlation with

phar maceut i cal ses S _menbr ane per neat
o ubt CARP o LA ERD P LeT BRI eraBD) (b TS )
stability and protein binding. Lppophilicity is
expressed either by log P (octanol-water Partition
coefficient for neutral species) or log D

(octanol -water Distribution coefficient for charged

nol ecul es). Usually, the lipophilicity is determ ned

by . ta'ﬂge ﬁr@&ﬁ?ﬂltv Cﬁﬁlﬂ*g%bﬂé?a Iﬂeggﬁl fgpa&%%m}@ox{ M }h[%h medium and
lﬁV&HﬁﬁghmﬁbﬁﬂPﬁg Part 9. The partition of solutes

bet ween wat er and various al cohols. Phys. Og. Chem

71 7 12pddiilicifyiD &4 jmpremt peiléidrpeopreyua dt o ditddiveryMehd@gct -
G A AT TR R

stick epmempranierpermerma, shilalitity, ealing ofl datribmtivapmdtabolic stability and

i L T A s

qogHicitat @wvﬁrﬂgpcqm) bt logah(dctasiol-yatdr Distolyptiom desfficient for

on,

dhbfdeR@foledults). met hods of the prior art do not work with
| ow sol ubl e conpounds Si nce 2002 about 35 % of the

| og D neasurenents mere failed due to the

el sy Somands L e st ga%@:g@emod
(VDL meahaﬂoua[ Bl @Mhaqcp Datoabash 12%4Mydr@entmadmg et 9. The
pﬁ%ntgdn c}é’h ifes Be a ne % a;z Xar: 1% [5%68;' ;LT ?g\%, g‘fg G(PIEJeént

(wi%ﬂr) éNhe:Ig[bﬁrfdrmdpﬂmﬂmaﬂy,ttbas inset s wreduneTcrcensmhmg(,oxﬂy 2 5
c&hﬂﬁa‘gﬁmgﬁ)& daff] ﬁi&\?eg&n{hefrﬁ{m r%‘f&%&g? | po%E L&ea ?Ifct_lru%r}ﬁscovery

_ det erm nati on I Cli
) ﬁ{ﬁﬂl@celbw@maspldzs vhes prdsenend mrehmﬂmﬁlal chemistry. This

sIt@hiBd R gl tFHof B FRIOh Dl e 1ah &b RE deRBmidiRe BN dophlliity of

of a
compounds.

Further, the methods of the prior art do not work with low soluble compounds.
Since 2002 about 35 % of the log D measurements were failed due to the precipitation of
compounds in the reference solution or low sample concentrations in the aqueous phase
(source: RODIN and SPC database, 2004). On the other hand, there is a need for high
throughput measurements of log D > 4, especially for drug targets where high
lipophilicity is required.

Therefore, there is a requirement for a method which is fast and which allows the

determination of lipophilicity of low soluble compounds.

The present invention relates to a method of determining the lipophilicity of a
compound of interest comprising:

a) providing a layer,
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conpound of interest conprising: a) providing a |ayer,
-2 b) inpregnating said |ayer with a solvent A c¢)
applying a conpound of interest on the inpregnated
| ayer, d) adding a solvent B, 5 e) renoving the sol vent
B after the di strl but| on equi I bri um has been reached,

deter the uantity of the conmpound of
sﬂ%?fsg‘%aﬂinﬁsaf‘ %\ &r’?8IV%‘F ‘{]he sol vent  phases.
Eﬁ:quéynag)h yompdumdpfanterdsyowthetimpreppaied daydr,of i nt er est
gacg(ﬁltlerm nqul n the solvent phase sticking to the
ﬁ EThe’ ¢ conpound of interest maybe any chem cal or

bJ @Irr@glr@athe eadvqne Bredter ﬂ?teeilttub@tmnwddarnﬁn pr e seachely ped
E’)q{eté?ﬁﬂﬁﬁﬁk ?heatﬂlaﬂﬁ Chf 1&6&%@1&1‘%& Rast@dnP %Pih'qulvent
nuc aci Am organi ¢ conmpound may i ncl ude
Hh@@sorganlc |norgan|c nol ecul es. The term
organi c-inorgani ¢ nolecule as used herein refers to an
0 r 9 ane‘ferﬁ[ﬁl‘y abibl b Baritity Whihe Road Rﬁmﬁ&ﬂ afihted s isl decer Shidddn alteosaivent
bou otﬁF ar bon atom I norganic atommay i.e.
ﬂ%f%ﬁ ©h as i.e. silicon (Si) or germanium
(Crganonetalllcs i.e. Sl or Ge bioisoester of 15
or gaﬁhecomp@md efdpteréfhmag bepourhdnoal pnbietagstal eraypdyad. The
tid
3PS of UL D RO ! ISl phy g epceor
pu¢lmaﬁ;u Az gt gabici c@BIPOUTH anaydpRpd AlEP GBaRIEtRIIEERIC ﬁ?@}ecales The
tér&ocﬂ'géﬂi SndrR RO HMkAle 2 uEBﬂ‘He?@H 'rxlzﬂet% t& QHBE;AHQ mélecule in which at
canpound i

uita vent or

f?ﬁ%foé‘le almrgalac RS §8P€ ¢ car ﬁorsat%ﬁtnemetﬂ%ﬁtonﬁ Gay e a metal
2Qnl hRBRRLE.IsTic6RIFY Uﬂgemﬁnmnet(efgahbmeaﬂmn ep&ilodIGe bioisoester of
sol vent 8']I]e term"layer"” as used herein refers to a
ELEAMiCPOledles) sol vent, whereby the layer is able to
conpletely absorb the solvent. The term"conpletely

absor bed" neans that the solvent applied to the |ayer

(i . eThSodmpenndy)f intrdsoumay be eolidhg liqayg hacemgrayndefinterest may be

hR&vddhQ shltfble SEH 2PRASR A ple MO\ HieRthBhulfoxide). The

compound of interest may a lipophilic compound or a hydrophilic compound. A suitable
solvent for a hydrophilic compound is preferably a polar solvent; a suitable solvent for a

lipophilic compound is preferably a non polar solvent.

The term “layer” as used herein refers to a carrier for a solvent, whereby the layer is

able to completely absorb the solvent. The term “completely absorbed” means that the

solvent applied to the layer (i.e. Solvent A) is bound to the layer and may not leak into the
other phase (i.e. Solvent B).

The layer has hollows. These hollows may be pores, cavities, holes or slots. The
hollows may be formed by the carrier material, such as it is the case e.g. with fibers which
form a mesh. The hollows may also be created e.g. by penetrating the layer with ions.

Preferably, the layer is permeable.

The layer may be for example a mesh or a membrane (e.g.Westran Clear Signal
membrane foil (Whatman), Immobilon-P PYDFE (Millipore), PVDE-Plus, Transfer
Membrane (Koma Biotech)). Preferably, the layer is a membrane. If the solvent is non-

polar the carrier material is preferably hydrophobic such as i.e. polyvinyldenftuorid
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25 The |l ayer has holl ows. These holl ows nmay be pores,
cavities, holes or slots. The hollows may be forned
by the carrier material, such as it is the case e.g.
with fibers which forn1a mesh., The hol |l ows nay al so
be created e. g by penetratlng'%he | ayer with ions.

(BFDE) daterattiopeEr (bl e cp et T G alfSropylene

$PE)’?@H pol}'&ﬁrb’ﬂ%ﬂtﬂ (@@ If efiel soKVWi’tat palab the Icﬁiﬁ‘&b inaderiaPisRvEErably

%PSP}@J}E)“}C%)W &€ Dﬁ%f%ﬂﬂé&aﬁ%&?g eo BIRORNR bEOURyidendifiuoride
$BVDENthydsophdlized polyaarboie aad other hyrhophilizdd filr material.

pref erably hydrophobic such as i.e.
pol yvi nyl denfluorid -3 (PVDF), polytetrafiuorethylen

( PTFE)ve & hlaG bR laq{ohg;c?ﬂﬁ |p¥>f5? rsol(r&g:golvé?@ mew B&non-polar

(PP). or polyc r bonat he sol vent

OREOlRFGIT @Y Sphteat fdf inpgis bf%ﬁ%ﬂy mlﬁﬂ#ﬁ%ﬁﬁhsqﬂaﬂglﬁcﬁfsggfentzﬁzs

la.r@n-$& éul SIREE sF0altH i§ a poladssivdrit IF &8venhkds 9Pt ddlvent, solvent B is

pol yv endlfluorlde (PVDF), hydrophilized
°§lﬁﬂ%’ gf@ -and ot her hydrophilized filter material.

5 Sol vent A maybe a non-pol ar or polar solvent.
Solvent B may al so be a non-polar or polar solvent.
Sol vahe tekni Sndmpolsciobleet”ors ubeak ltirginrefewsith b drydiophobic solvent. Non-

igllail %ﬁlergs ate 1m‘?rﬁl; \ﬂﬁg tor’%laf nﬁscﬂa?@wﬁﬁ%@far §c9{r%ﬁ%§‘§uch af for example

vent I's a po ar so
sty ehlipophili ervmpemdshasalsmlm theteadenggity ba morqﬁéulﬂem non-polar
s&%htﬂﬂé:?‘fn asl%lé(@éalventaq' he %ﬁ:fecﬂﬁzrc%h&aﬁﬁﬁf%r&ntﬁlﬁr solvent is usually
hydr o ho o ve HE§ %E1 a Lvents

I SRaoive! oByatRaf gD vt et ocE e sglvents such as
S.H.Cd’d:tz&ﬁ)l Bﬂih}ﬁpsﬂa'ﬁir@ombeﬁs (dédédapﬂp:tliacﬂdcane:@rmcugadlzéms
ﬁ;&@J%& the tendency to be nore soluble in a non-polar

9 °P¥an in a polar solvent. The dielectric

constant of a non-polar solvent is usually |ower than

that of water. Exanples of a h{drophoblc solvent are
or gafihe tgrol Yedrephglicdolaat” dr “polapeateans| asorsedhersinancfegs to a solvent

ag'hQF Qﬂz@ﬁ e Q'f[l &%?eﬁtrl ?g?&% Mot Qciuahg Id%ﬁ%ﬁt&?%cﬂée therefore

I‘OC&I‘ ons term’ I‘Op I [ vent™ ]ZgFe
elseirenicalb %ﬂarw@bfamﬁ arearniseibleros haggllpmassibleith non-polar or

&lopRanie sle}leﬁg UP{O‘P&? oMhaagbR! &‘f?ﬁﬁdu‘hd§ Hﬁfe(ﬁ& teRdendyab be more
stribu are ther ectroni cal.
éﬁaﬁgé% polsppotyenty e ot iEent it Gt GRple Hufier
sdlatioh Iwéndh.dqlillmm‘nsﬂbd)faarblﬁfer salt (i.e. aqueous solutions of phosphate or
TAPSO salts buffered at pH 7.4) in water with high buffer capacity within the pH range of
interest. The pH of interest may be in the range between pH 0 to 14, preferably the pH is
about 7.4.

The term “distribution equilibrium™ as used herein refers to the equilibrium of
distribution between the polar solvent and the non-polar solvent for compounds of
interest after a specific time. Preferably, the distribution equilibrium is achieved between

0.1 — 24 h, more preferably it is achieved within 2h.

The layer may be impregnated by applying the solvent to the layer whereby the
layer is able to absorb the solvent completely. The solvent may be applied i.e. by a
dispenser. Further methods are known in the art such as for example robotic liquid
handling system, which allows to dispense 0.1 ul - 50 ul/cm” of the organic modifier on

the surface of the layer which may be a filter membrane.



10

15

20

25

30

hydr ophobi ¢ sol vents. Pol ar or ionizable conpounds

have the tendency to be nore 20 sol uble in polar

sol vents. The pol ar solvent maybe for exanple a
hydrophilic buffer solution whjch could consist of a
buffer salt (i.e. aqueous sol utions of phosphate or

TAPSQ sal ts buf.fered at pH.7.4) in. water w th high

buf f .hea&@%wf@hﬁCPFHPHHPEefwﬁfrff%ﬁf@éwa?ﬁev%%l?’%@é orgplyent B)
Rirkytfe depdrgiistbyraythbas iompriving mnget listitee enthpldréupt oniidting of

ferably the pHis about 7.4. 25 Th r . —_—
R s P es P, Fngery deflrorfRrd kT A high presoure liquid
tcheoreqgogdaply (HPAOQF di stri buti on bet ween the pol ar
sol vent and the non-polar solvent for conmpounds of

I nt e@?gf%raiﬁf e 1 _efﬂ%ﬁ:héﬂe&at ot BLEb RS @BL YA tbBomprises but is not

distribution equilibriumis achieved betwee 0.1- 24

Mmifedrte, prepinanTel and amulissll e P\X;Ffteﬁ%h': oRd Lo 50 Phifythe layer

F@Mtab,ﬁed 15 &&Ft@%@@& &Sé%crfb@ﬂ'iﬂtlﬁ%&b aﬁ:ﬂa’eeem hpliligatiicheEP 1232792,
yer. wher eby. t he ayer s a 0_aps e :

T BB bR PP e lerare o PR o i e tagyhich the

&ayei Bpenaded.to Buht héve deriribed sn BP 65 KN62h8 whidhhieheaewits Gdly

as _for fgangge robotic liquid handling system which

AP 9O0RE S 4ai 8@%@% 0.1 .tl - 50 Ilcn2 of the organic

nmodi fier on the surface of the [ayer which may be a

filt dihe mghgi_vettatombmh teeleyerys quachqq:letoc}@qgmgmewhamber 17

'ggﬂ gﬁ@ﬁér c.‘hang Qﬁly%i\fﬁ Rbve(SQnYaBA Sﬁ‘ﬂl?l@tl‘? Qki¥ §0¥ wRich paB¥s through

eterm.ne i Si

hod i mi ted
 thccgiesnpt o hampeiy LaPer Vo oRd e <Bppbt by 2

GaRitAd Ry cAlRISIAIGRARY. b rokhktiah of fp g chiBSaUurat the central part

i rgn i GRE bOICONT O i BB RV Sos.

but is not limted to, a cuvette, a well and a
mul t iThey duvpttahs.a |wef duabey 18 with dn bpbelower wind 2handaen upper

Ao LSR5 LIRS SRR TARON T b v
lhes ewinttnl tindulyr dpeoimgR6maticicanmests padd sppe. chymber 17 with lower

RLSLBE iourd1§y tube to which the layer is attached
toﬁﬁs t éxﬁﬁbeghescribed in EP 05111522.8 which is

herewith frilly 10 i.ncorporated as reference. .Th .

pr of G 80 e @7 05 Dokl 1p Bl ComicH! Sigfagg theross-section
RAshah HRASHn SidOdRIbol/80 degrees with the symmetry axis Y-Y of the cuvette, so
that there is an abrupt change of cross-section between said upper chamber 17 and said

lower chamber 18.

Following materials are examples of materials which can be used to manufacture a
cuvette: celluloseacetate, polycarbonate, polyvinylidene fluoride (PVDF), polysulfones,
polystyrene, polypropylene (PP), cyclic olefin copolymer (COC). Materials with similar
shrinkage coefficient (in connection with injection molding) and melting properties may

also be used for manufacturing a tube.

Preferably, the cuvette is part of an array 11 (Figure 4). Each of the cuvettes in the
array has the same shape and dimensions, and neighboring cuvettes are connected to each

other by a single web 15, 16. Each of these single webs 15, 16 has a curved shape.

The symmetry axis Y-Y of every cuvette 12 which forms part of array 11 of cuvettes
lies substantially in one and the same plane A-A which is a symmetry plane of cuvette

array 11. The upper part of an intermediate cuvette 12 of array 11 is connected by a first
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and a | ower chanber 18 which have a common symetry
axi s Y-Y which passes through the centers of both
chanbers. Upper chanber 17 and | ower chanber 18 have
each a substantially cylindri cal shape. The

. cross-section of upper chanber 317 at the central part

15thereof is larger than the cross- SeCtIé) fo V\§
sRalsiyep 1pdo &P ﬁﬁ%ﬂ% cuvetterf3 wh ’65&6% PROPeEde Ol Iptgamediate cuvette
¢h aﬁ@ﬁrcoﬂﬁedudwy z?d%c&ﬂii‘d'ﬂn lowel 1€fth ﬂé’:glﬂjﬁﬁim rauvamam which lies on

b t
%&actpéﬁ’g%ﬁqlew%fgme t%gﬂreg% ]?%?1@% swg@ vge%gg ? gtfcond single web 16
tie bn vbpositepries n@saﬁﬁsyvxﬂnaw gomn®dt.s sai d upper chanber

17 with I ower chanber 18 (Figure 5). 20 The inner
sur f %: s %g 18far® ?%]ﬁlﬁmlcﬂer&g’re fg‘cMetthQ ns&tio? of the cuvettesin a

coni ca surface Cross-sect orns an

angtte h@¥deamte@¢3va:t@@peegf the iqmgth@ CS‘YWW 13 hichyary due to

et e s gE BoefBQentt DAthe UIFRE S tinSactih] AleH Rir ERAFaRuRTof cuvette

Cross-sect] etmeen sai d upper chanber 17 and said
gl 1dwamseionmolding. | owi ng naterial s are exanpl es of

mat eri al s which can be used to nanufacture a 25

cuv eS(blﬁe of alvettbnsfeacateairey 1 @hya:la&ha;ﬂtmd 22 (Figure 4B) which are

816 gﬂr yPé‘B:gtdoefQﬁ%%lliy% r : d gﬁg}'{%ﬁ f(g' Ie F“L’J%bhg ?no%?l’ectmg the cuvette to a

cwyttk hokler bmytnotlhbi prefeated evmht)ldlmmﬁcumtte bohder AR &agef substantially
%%éf o] hﬁ& ﬁ‘ﬁ% Qh!tf hgsofaﬂFgédt&pu§vﬂ‘tL sHodafd %111 oR NG 280 F one of
e use or manufacturing
ﬁletQQbfeerS@fr@Wétﬁ%m 9er&2r{§1g¢1m, te is part of an array 11
(Figure 4). Each of the cuvettes in the 30 array has

t he S opthaRAvaARE oflbRAS hRRS1 1 lﬁaﬂf@ r:ﬂ:ﬁ R:hte_fdg'ibs 19, 29 (Figure
lt1 ﬁs arﬁ) connecg' ed to eacg\fe er . éﬂ smglﬁ Wegeholder
B SERR FPr dEcure é’oéﬁ“r‘?@‘}né B‘é"e&Sm 26" RBE™MEE BLTVE

Shape. The synmetry axis Y-Y of every cuvette 12 which

forms part of array 11 of cuvettes lies substantially

I n Ofe nv%ttg h{ergi Mk rxqacf% ?il'%_eéholeﬂhgfaujlgsof% S§I¥E'L?E Ko plastic material

pl ané™ o
th@nnpmthawleﬂy: m‘@bieeconéemg u-‘@rlmayomglma@or; Wﬁh@@?@ﬂld@yleated

&ﬁfeﬁﬁl ?pWﬁlkﬂ]ghag/ﬁfé\ﬁg?agj{g %I? PdXt 25 wd: Odd B3%eCINE taﬁac:h%d to each

I es on I ate cuvet 12 and
puyette phihetasay 9y curelecion gosTing pelegt Ba BPEENEC each civefte.
nei ghboring cuvette 14 which lies on the opposite
si deThé injdttieh Iﬂiﬁﬂﬂﬁg Qaﬁéﬂ(ﬁis & hZnufldtiShg Sergl@temiayiSpreferably

and gt r& %1 & 1%ens10ne ti1iat injection molding of different materials having

SO con
different shrinkage coefficients can be carried out with one and the same apparatus.

gure

Following materials are examples of materials which can be used to manufacture

cuvette array 11: celluloseacetate, polycarbonate, polyvinylidene fluoride (PVDE),

-polysulfones, polystyrene, polypropylene (PP). Materials with similar shrinkage

coefficient (in connection with injection molding) and melting properties may also be

used for manufacturing cuvette array 11.

The attachment of the layer to each cuvette can be effected e.g. by gluing the layer
and the cuvette or by a welding process. The layer attached to each individual cuvette is
attached only to this individual cuvette and has no connection with any other cuvette or
with a foil attached to a different cuvette.



10

15

S 20

25

30

- cuvel peattagpmepko

lie on opposite sides of said symmetry plane A-A. 5
Webs 15, 16 are flexible and therefore facilitate the
insertion of the cuvettes in a cuvette holder in
spite of variations of the Ien%th of cuvette array 11
which are due to different shrPi'nkage coefficients of
t he different materials used for manufacture,.of
e e fyer, tqjthe VS e PO RTNLE 2dpRiiupy tight connection
fl' tigist c@hn@dﬂl\oﬁ&bﬁthas"ercampbhemve | at ches 21 and 22
Figure 4B) which are zo an integral part of the
cuvette and which serve for renovably connecting the
cuvette to a cuvette hol-der 52. In another preferred
enbodi ment cuvette holder 52 is of substantially
rect Angonieq:rrefshaqutaﬂdwha;él tholwercemaéht?dvg aciipestd wleigh Bep an upper
r 255, r asses
muvelf& %7%%? gdo % ch%l\éf)g o2 fa &Hﬁn&{ sgfnlirlfl@tr}‘; Rfiferswaich pas

Igure 8

. tt
 Girpugh thearniag of Dofshembag: Ubby BAPbA UeAnd 1g¥engiamkg? 38 have

t@i;dhgius'hﬁst?%@alﬂ' luYﬂ}Edafﬂsh%ﬁé \'me fafcz;rss @&amta af ﬁﬂ’ﬁy erRBSbérBTi A1 the
e cuvettle O an ope Oor cuvelrtie
X PRI ShoreRf lereet UipR e G MR 110 ﬂW?Foﬁ%aFﬁ’ﬁf 37 jeuit 92,

selected first plastic material which is particularly
sui t abwer dhambeebfiasunepen tovem ki bR tigrer vhanbea 33 deomuiopen top

P50 af o on SRt st § 1 P L E R Bl opening 36

odwditdoenedts &atrbuwarabramlberéaweﬂﬂes’elf@mnﬁmvéﬂh ng at | east
one opening of each cuvette. The injection nolding

appafft tehef Q[rfﬁ@@yl?&%ﬂi ald QS Esrk?ar@df\é%hﬁzaladhﬁ'ﬁye 1he cross-section of
preferably so con

nsi one
wijdderanammas ol qgéqeéml § SYPPRetLy .ﬁgg? h’gof the cuvette, so

ehok ftl?é"r@{%tansthhﬁﬂéﬁﬂﬁge%@ eifdki-5dcaoh Betvash Hed appdrichambett 37 and said
ne, a the sane apparatus. Followi ng materials

Q%E“é URPFe® of material s which can be used to

manufacture 25 cuvette array 11: cellul oseacet at e,

pol y The boveste arrap 81 yvwhadd tydejeetidl moldinjpof(aRvidRed first plastic material
E}%tléflsly g{lr?fg&%{lﬁ RS ka\’ﬁfelt % Baﬁg n?ei(gl i R5RBHa ﬁ?ﬁ ‘AXI’L]P]FE):I) sechd selected

coetrtl cl ent

cowered of whlcmatlwer mr@@lﬂ Bhis lﬁyﬁrdﬁ ﬁ@éypt%ﬁ@ beelaselig tached to at least
BLO Q@Je%tb 534 tHP%)‘ra |08 BuRfes 145 %ivef'lﬁg aRRYHAE I)lb@mﬁ\@oﬁﬁ& eﬁie@te The
array he att hmm of eIaertog@E glu
&3ne Bléstecrméféﬂédn@f > usgq) fog said g stmlastic mpet s S%CHB plastic
enhd@tadle or by a welding process. The |layer attached to
each individual cuvette is .

The attachment of layer to one or more cuvettes can be effected e.g. by gluing the
layer and the one or more cuvettes or by a welding process. The layer attached to one
individual cuvette is attached only to this individual cuvette and has no connection with

any other cuvette or with a layer attached to a different cuvette.

The attachment of the layer to the cuvette must ensure a medium tight connection

(liguid and/or gas tight connection) of these components.

Every cuvette of array 31 has the same shape and dimensions and neighboring
cuvettes are connected to each other by a single web 35, 36. Each of these single webs 35,

36 is flexible and has a curved shape (Figure 6).

The symmetry axis Y-Y of every cuvette 32 which forms part of array 31 of cuvettes
lies substantially in one and the same plane A-A which is a symmetry plane of cuvette

array 31. The upper part of an intermediate cuvette 32 of array 31 is connected by a first
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attached only to this individual cuvette and has no
connection with any other cuvette or wth a foi
attached to a different cuvette. -6 The attachnent of
the layer to the cuvette nust znsure a medi um ti ght
connecti on (I iquid tight connection) of these

conponents. preferred to which t

siggls el R 2| nglrégﬁ%%wéﬂm Wf’ﬁl ﬁi&gs Ah ORI Op%tegﬂéﬁﬂts cuvette
37 aﬁtElﬁs cdnhaeer bw&'@ﬁﬁﬁf s118g8e aesl3Gatocomaighbosingretetie @xitech lieson
éﬁb %qwg SES t hr. e g fﬂgg centers of both chanbers.

&P O RV ? Y& CRanber 38 have each a
substantially cylindrical shape. The cross-section of
uppeﬁ"hc singloaveb875, 36 ateftexibdeat Télereﬁm? facilitefie dlaf inpegtion of the
e@t%g 1r1t %geﬁ{ﬁolﬁél‘)@E c%%@t‘ié Md&fﬂl &Vﬁﬁte %P@ﬂﬁ%@n@@f the length of

|gure ower C has an o

@vettggpr@‘r Birhawe 37 ol %rﬁnfcﬁbélﬁk%pfoe icait! e Gfgrearmaterial
ARAULAMaRORERMR ¥edulet&Darrall Bﬁbpﬁijé@ﬁhw«@dﬂmdgame ciaglt @bs 35, 36 -

circul ar 36 mhlc S .S r chanber
S OR BB A aRpe e aes ShBeprne - SuFEHEETor Chot s om
wal |l 45 is part of a coni cal surface the cross-section

of  whieadt tivo lblﬂ'ﬂlea:ﬁvétlftg béthefarap 6lihaB80meaegrdesh s tih intbgral part of
ﬁ%e cul %tté’ {(})‘Ff'l)r(é ova'Tbly c%];méc%%éﬂ?v&;ltr‘{'éﬁes 13 %uvét&%oé&é? e@x%fekfbl}a Bhese

Cross-s etween sal
cchamg‘eng Bfﬁalamie btdhgs 4181d Snbe 2 prederprst elslsadlmﬁ@t f«be%‘fetﬂé holder is

f gﬂtaﬁﬁlaﬂgﬁrlec fnﬂ%ﬂ&}ysh a}?ﬁ ﬁﬁtﬂag ?odmleﬁﬂeﬂﬁ ﬁfas R)C%H %ﬁ‘thﬂl the outer

|rst pl a teri rtlcu

peface of Ape éiﬂ?rﬁe@@fﬂﬁlﬁwﬁﬁ ﬂlekiev\}ﬂf% ﬁcg‘é‘%ﬁ@ %f‘é 2 ure
material of which a layer is made. This layer is
adapted to be closely attached to at | east one
cuvette of the array of cuvettes for covering at |east

tet Th 0 .
o PREPLAE, B6 LS A s bR BER RSt By o smors
aquitabli. If teeconettes hast donneatimg endaak prefetreblatthfa@ﬂamthofast cuvettes
il?’y &alh E?}hrPeQﬁPé&eM &r &9% X dReBthE fde Q@t (ﬁ']‘e cﬁ%t%a@ efch c%)ﬂnectmg

one or_nore cuvettes or
vmela:ds, @g tlmtb@éstsd thlEHést bay yo atvetie hasael C@ﬁ@cﬁ%@ﬁww&f §O on.
cuvette is attached only to this individual cuvette

and fips Ffb@ermmﬁenmﬂ SRR ralpht Olveks, vt Qvette, the third

wWwth a er hed to a different cuvet
cuvette, the? urth, %16 f(t:h the sixth ang the eelgh cuvetteehas each connecting means.

As can be appreciated from Figure 8, a two-dimensional array 51 of cuvettes according to
the cuvette holder 52 having a matrix array 53 of openings 54 for receiving cuvettes 12, 32
of at least one linear cuvette array 11, 31 having the above described features. Each of the
cuvettes 12, 32 of cuvette array 11, 31 has a shape and dimensions that snugly fits into one

of openings 54 of cuvette holder 52.

As shown by Fig. 9, two or more two-dimensional cuvette array 5land 81 each of
which has the structure described above with reference to Figure 8 can be stacked on each
other to form a three-dimensional cuvette array. The components of such an array are so
configured and dimensioned that cuvettes having the same relative position in their
respective holders are accurately positioned one above the other with coincidence of their
symmetry axis, one of said cuvettes taking the position of an upper cuvette 91 and the

other cuvette taking the position of a lower cuvette 92. In a preferred embodiment a
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The attachnent of the layer to the cuvette nust ensure

a nediumtight connection (liquid and/or gas tight
connection) of these conponents. Every cuvette of

array 31 has the same shape and di nensi ons and

nei ghboring cuvettes are connécted to each other by a
single web 35, 36. Each of these bs 35, ,30,36
PQTiR L it loWah BThaGeR5h BEPG TS leer%fg'ﬂ} cgpperyghamber of the

S,Mfi"éﬁpbﬁ&'m Xdvber ¥ndetforeve Pth{e weetido3Be uppe Ruiaierdd ipatrat

ﬁf‘éla %{Wé‘ ﬂaéﬁ?i%lc% Vet ! ejwttlo d@gzﬁtﬁs??éér%ka%ger c%f(t)ﬂe lo%refjcuvette

étvette array 31. The upper part of an internediate
cuvette 32 of array 3 1 is connected by a first -7

. singl %ﬁﬁpb}ggg&% i) Qﬁ/&éﬁﬁ{f@éﬂg{l}\%&%&ﬁ\(@&%% %%dl%fﬁ‘hﬁé &8 structure

on ohe’ s nter me
deweribed dwvbyith referapseltosFisggied caplbe SBckes aksornm aytiansiarolder plate

85 YLt Bartr MG hveliBste ON _the opposite side of
i nternedi ate cuvette 32. The single webs 35, 36 are

flexible and therefore facilitate the insertion of the

5 cuvettes in a cuvette holder, e.g. cuvette hol der

52, in spite of variations of the length of cuvette

array 31 which are due to different shrinkage

coef Dineiembbdimént ofithegirédeat mmtntivat relaicalte a mested] dfaletermining the

| di
[Fﬁ%%qnﬁg {yurf%. 1P \,\gﬁﬂﬁxg‘gﬁg@ﬂ gyﬁte?els %nﬁb%‘ﬁé:r ogf n?vvol ng.
@bmwdng ghﬁhsphﬂbltﬂhﬁerpl ane A—A (Figure 5). At |east
by g{] ﬁﬁﬁlggamqafee%ﬁf ﬂohepaaﬂseweﬁé have nmeans whi ch

I nt egral ‘part of he cuvette for renovably
€ ?HP@GP%%@H@%B@@?%@S%%’H GERRTESRSEHBYE: Pref er abl y,

Hh&ﬁﬁn@@ﬁﬁﬁ@ hmﬁsﬁﬁéﬂ§ are Iatches 41 and 42. In a

ef d t th
p §“t605(]{ﬂeg ‘CQF c? Eﬁgﬁﬁvenjra €¥, éhsérﬁ tw&eqflﬁ@lnugéﬁes been reached

an&s Iocated each on the outer surface of one of the

?)oc{ n(:i"grﬁnl%]:g uv%t b %g gquxl) cgfgﬁtef ¥ %tt{]g Iiﬁ&l%?ﬁcr sobfent phase

gure fera
@m&aﬁﬂeihmhﬁhOQbﬁnememg means over the array is
equitable. If two cuvettes have connecting neans

pref ehaRhy 4 @r(f bBikc 1A/ anﬁe& E’e%mci’le'fé%ttbﬁ%arrt&%&%hpolar

connect | econd and t but. one
sl Brofa é@ﬁ e GRRREDE " I BHOOPBP O FRETRRRG Siffymermbranes
hﬁg ble &rimdaUis atri@h @)u}d ﬂieﬂﬁﬁf’tﬁﬁmﬁﬁ&ﬁat@ﬂﬂlw Qﬂayrégwtth@ﬁ&:s Preferably,
nd so .on. In.a.preferred e
S S PR S gnr G TUReER 0Dt rd O S B rophobic
membrane carrier material comprises but is not limited to PVDF PTFE, cyclic olefin
copolymer (COC), PP or PC.

A lipophilic compound of interest may be for example polycyclic aromatic or
aliphatic hydrocarbons, fat soluble vitamins, hydrophobic drugs like fungicides, halogen-
containing aromatic or aliphatic hydrocarbons, nitrogen and oxygen containing aromatic

or aliphatic hydrocarbons.

The non-polar solvent is immiscible or hardly miscible with the polar solvent. The
preferred non-polar solvent is octanol (octan-1-ol). The preferred polar solvent is water

or a buffer.
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20 cuvette, the fourth, the fifth, the sixth and the
ei ghth cuvette has each connecting neans. As can be
appreci ated from Figure 8, a two-dinensional array 51
of cuvettes according to the cuvette hol der 52 having
a matrix array 53 of openings-%4 for receiving
cuvettes 12, 32 of at |east one linear cuvette array
11, 31 having the above described features. Each of
the 25 cuvettes 12, 32 of cuvette array 11, 31 has a

shap ﬁn@{h@r &hﬂ@&iﬁieﬁ? af thp ?ﬁ'es&&qﬂ%htlﬁh tr&aﬂe@ioch 9B&0d ®f determining
openi n ol de shown.by Fig. 9,

vet.
ms'ohm %0? rwészcﬁp S FRIREPY SRIEEFSLEQIRFISOE and 81
?ﬂwﬂﬁng%ﬂﬁﬁh]ﬁﬁ&kﬁﬁg structure descri bed above with
%g erenc to Fl%@ 1% ﬁ_stacked on each other to
PHPast Pgémgl hET8RdA %ﬁ &% array. The conponent s
of applivihg thre campayndoéirsae8@ncbaimpregrededilaykrdi mensi oned
%Eg&hﬁggggﬁz%apgﬁbﬂg[the same relative position in

ders are accurately positioned
@hsmabmwﬁhtheﬂaph@ﬁOMﬁﬁhmEblnC|dence of their
$YIEHi¥in8 X SquadRey Sthsadd &H'}ﬁedftlﬁt%refstalh'tﬁg d¥8philic phase sticking
posi tian § % upper cuvet?e 91 and the er cuvette
E%ﬂwﬁg'ﬂw Hé@ﬁ*lon of a lower cuvette 92 In a
preferred enbodi nent a -8 portion of the |ower part of

ghe &rﬁﬁﬂ@ﬂr@hﬂﬁiliﬁr’%s ds'b@hemdnt fafers tohecatigpdor pdiardobenof

t 92 d t
S
dorstedras e niasl of hytroplitit omtesgl br ofa Ia}hae wultbg@rreso Reeftyabply,ghe pore size

. E)p S‘legl?&@é’ 15 %l%trglgj F'{erén% ls hﬁg?ln?yfﬂé &H;(?hhg? ca?ner matenal

nensi onal
sompusqg bt is st Emitiod do edblgase weﬁﬁeﬂg@ﬁ%ﬁ?@ﬁ@ aydwphiligure 8

g@mﬁ 1@5@%@1@'(?’9@ N 1§ dadphngad dolelrBsnatohad @theﬁﬁydfr@phmzed

dard nultiwell plate. One enbodi ment of th
pHessaierthvention relates to a nethod of deternlnlng
the to lipophilicity of a Iipophilic conmpound of
i nterest conprising: a) providing a hydrophobic | ayer,
b) i IThE ﬁgm@blam golsentds inayiaseibie drihasdly onscide with $lod wadat s solvent. The

%'%’ |talrh seohtr:e%'t]% d))l'clpa%g d{ ocjcal?lt £ ﬁzi%pﬁ G?I%d go far SOlVeﬂt 1s water

or abu er

The present invention further pertains the use of a layer impregnated with a solvent

for determination of lipophilicity of a compound of interest.

The layer may be a hydrophobic or hydrophilic layer. The solvent may be a non-
polar (hydrophobic) or polar (hydrophilic) solvent. If the solvent is a non-polar solvent
the layer is preferably hydrophobic. If the solvent is a polar solvent, the layer is preferably
hydrophilic.

The compound of interest may be any chemical or biological compound. The
compound of interest may be for example an organic compound, a protein, a peptide or a
nucleic acid. An organic compound may include also organic-inorganic molecules. The
term organic-inorganic molecule as used herein refers to an organic molecule in which at

least one inorganic atom is bound to a carbon atom. An inorganic atom may i.e. a metal
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used herein refers to a carrier for

15 e) renoving the hydrophilic solvent after the
di stribution equilibriumhas been reached, @ and f)
determ ning the quantity of the conpound of interest
in the |ipophilic solvent phase sticking to the
hydr ophobi ¢ | ayer. The term "hifir ophobic |ayer" as

| a ..
gloiy aich as pPe.silispa bty Or BB @%meeqaﬁ%" 05%6 bioisoester of
BYARRRhGBEAcsyENDr ane. Such nenbranes maybe forned as
a mesh out the hydrophobic nmaterial or a layer with
pores. Preferably, the pore S|ze or mesh size is in

t h bet
e &g‘ﬁge}f{fgﬁ} fqﬁlg{eéﬂ Ji'ng}f% Or di %X‘ﬂ g&gﬁg@&} of 1ntereét may be
ﬂQscFPMHEn aRufEhie sx;lmdnrt as fok eﬁannple {(dnmeﬂ@d:@lfom@ Aypuitable

S()Cfven% %o Al Id@(g@n_‘ c':onéé:%yggfe%blgﬁkg{e? §(51Vé}'ﬁ}/a QrabRkolvent for a

hpdpmha¢cbnmndf1apre£eahlwaeomppktnﬁdgenthydr ophobl c drugs
i ke fungicides, hal ogen- containing aromatic or
al i phati c hydrocarbons, nitrogen and oxygen cont ai ni ng

ar onghé ompPbuitl d)ﬂﬁ@t:ésﬁmﬁy dripeptiibonsmpdiiel dithnh yalobptilic compound. -
S S Cl e,or

vent
3Ghormep gt e et 30 PopRRE Fobatih. ﬁ%f&?f 3] ‘beqf‘(df qegobiclayer
Qﬁpﬁtgﬂite& atthamdmpdlir soleat. Preférablyettic mohgrolaeblvenitis oganol If the
Anot:her
bimBasndts s hriesil sorutolBy Bt LRRRRL JE Rt c§Rh iy impregnated
wiiidy al pgdaphlvienc iPtqferolﬁly,athh pdn-pohir splzergdnpatgner dputfer.
i nterest conprising: a) providing a hydrophilic layer,

5 b) I e?%% érﬁ%tﬁﬁ'eﬁlt h‘ﬂ)l@}rer Ay atctlacl?edm ltl%'b(ﬁﬂ:'n\! end tub@)The tube
}

Egt;pflses 152@5 ﬁ%t?eg r‘gq,@rpuﬁéjtpga? gvgﬁ pgqg AfDU gx’velrgj%% T\/ilﬁe tpﬁegerably

@ﬁﬂ @ﬂ hoBiell¢epis attadh@dlid a eefeas dbdtiibed ilhbe Guestichih Yatoht

g%’%ﬂrllg?;ggz E‘E’ﬁ@g ]&aﬂl IVH‘S }}h%d P Dt I{%JI}P H1ac8reporated as

reference A preferred tube was described at another p_lace in this document.

Following materials are examples of materials which can be used to manufacture a
tube: celluloseacetate, polycarbonate, polyvinylidene fluoride (PVDEF), polysulfones,
polystyrene, polypropylene (PP} or cyclic olefin copolymer (COC). Materials with similar

shrinkage coefficient (in connection with injection molding) and melting properties may

~ also be used for manufacturing a tube.

The method of the present invention allows a rapid determination of high
lipophilicity values. In addition, less material has to be employed to test one compound
and the method can be easily automated with standard liquid-handling Workstaﬁon.

Furthermore, no aqueous reference solutions with risk of precipitation are required.

Having now generally described this invention, the same will become better

- understood by reference to the specific examples, which are included herein for purpose



The term "hydrophilic |layer" as used herein refers to
a carrier for polar solvent. Preferably, the
hydrophilic layer is a hydrophilic nenbrane. Such a
menbr ane maybe formed as a mesh of hydrophilic
materi al or as a layer with polks. Preferably, the
pore size mesh size is in_the range between 0.0

Qﬁzﬂuﬁaratnqueondy andpisinot mtengedite be hmiting \ihles gthepiiss fhseiied, in
: tgg,xﬁnécﬁogq,tlthlthg'fdu%qqﬂgo&gg@ésl ul ose acetate, glass fibres,
hydrophilic¢ polyvinylldendifluoride (PVDF),
hydr ophi | i zed pol ycarbonate and ot her hydrophilized
filter material. The non-polar solvent is inmscible
or hardly mscible with the polar solvent. The
preferred non-pol ar solvent is octanol (octan-1-ol).
The preferred polar solvent is water 20 or a buffer.
The present invention further pertains the use of a

| ayer inpregnated with a solvent for determ nation -of
i pophilicity of a conpound of interest. The |ayer may
be a hydrophobic or hydrophilic |ayer. The sol vent
maybe a non- 25 pol ar (hydrophobic) or polar
(hydrophilic) solvent. If the solvent is a non-polar
solvent the layer is preferably hydrophobic. If the
solvent is a polar solvent, the layer is preferably
hydrophi lic. The compound of interest may be any

chem cal or biological conpound. The conpound of
interest may be for exanple an organi c conpound, a
protein, a peptide or a 30 nucleic acid. An organic
compound may i nclude al so organi c-i norgani c nol ecul es.
The - term organic-inorgani c nol ecul e as used herein
refers to an organic nolecule in which at |east one
inorganic atomis bound to a carbon atom An inorganic
atomnmay i.e. a netal -10 atomsuch as i.e. silicon
(Si) or germanium (Organonetallics, i.e. Si or Ge

bi oi soester of organic nol ecul es). The conpound of

i nterest maybe solid or Iiquid. The conpound of

i nterest nmaybe dissolved in a suitable solvent as for
exanpl e DVMSO (di nethyl sulfoxide). A suitable 5
solvent for a hydrophilic conpound is preferably a
pol ar solvent; a suitable solvent for a
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l'i pophilic conmpound is preferably a non pol ar sol vent.

- The conpound. of interest may a |ipophilic conpound or

a hydrophilic conpound. |If the conpound of interest

is a lipophilic conmpound, the |ayer maybe hydrophobic

| ayer inpregnated with a nons= b%far sol vent .

Preferably, the non-polar solvent is octanol. |If the

lo c@&mnnnd is a hydrophilic conmpound, the |ayer may

be hydrophilic layer inpregnated wth a polar

solvent. Preferably, the non-polar solvent is water or

a bUfng%Ee 1 Hbvd sa{e@:ﬁa@fcﬁ ﬁi@ﬂ@qloﬁﬁ{étpndr lagr. Thy esmpeund of interest is

%ﬁ;tso v %aasgqt; $ \getl{t glrlnd gcfl b%hydégwlf Bléﬁﬁgc(gfmn h it well
k& (Wiel A Hipdpatle: soMene(1)iefdeledid the ba#ferd Thy dhaopibedaled (S) and the

Sk B oA AR A AEFALISE N s e
O&fdds2Rd8hevianititaeithh epmpptd finterest indbe prstrapbidic hyffer is
d]g'ze?&ﬁ{égeDH @%@gﬁﬁﬂ @Quh&é? Ele VRS esrEfRefhats RAFHAGE and often

ce'int ocunent . ng naterlals are
@ﬂéﬁﬁﬁﬁ@ﬂ&ﬁ material s mhlch can be used to manufacture
a tube: cellul oseacetate, polycarbonate,
pol yvi nyl i dene fluoride (PVDF), polysulfones,

pol y$’i €D EhowRLlRhARYILE neerﬁwamﬁm efith¢ ietholdeffitne present

ok 1?453@%% Eﬁraemi%fegﬁ et P! TROmEREr 9§nd
mialptegngteﬂ mqherrctanelsaxrch&le dadselmedaa)mmntdforﬁ intemgsilif iR 19?1 itpghe
?nemubcraae e ek If’?fjahxgg?steﬁgd ﬁ{ §ﬁ]§ﬁt(PLw}{| CI G ﬂﬂsd%ltl?é(\’ﬁy&ophﬂlc

&t'er m nati o I pop t val ug
il (O, Whe@by thetraehtanheere e mpdhe e 4 Siretshing the
deeneas Ich fEQ@AREREation of th
\%ﬁa{}%ggtﬁgln ar I [ qzi ﬁgﬁg?ﬁﬁ(‘g&v\m kst atﬂl o% : blation of the

Phpsher more, no aqueous reference solutions with risk

of precipitation are requited. Having now generally
described this invention, the sane will becone better
understRe8 syivs zﬂi@ﬁﬁﬂs@ﬁeshﬁn tinee spleg Lf (Db‘.tamxébp Heespethod of the

h
L B AR 1 S IR R ) T
walues weetfherdindd EDEdeinf daéd)asqsrﬁcom@nw@é Da@abaw flf‘?mt he
flﬂ'&‘fﬂ‘@l—ﬂﬁlﬁénﬁ&ﬁ PR formitorl ! Sﬁ'tgn%slnc. 27401 Los Alto, USA), Winiwarter et al ,

J. Med. Chem, 41: 4939-49 (1998) and Sirius Technical Application Notes Volume 2
(1995).

Figure 4 shows a linear cuvette array 11. A) top view of the cuvette array, B) cross-

section through a plane A-A of the cuvette array in A).

Figure 5 shows a cross-sectional view of one of the cuvettes 12 of the linear cuvette

array 11 in Figure 4. A) without layer, B) with attached layer 61.

Figure 6 shows a linear cuvette array 31. A) top view of the cuvette array, B) cross-

section through a plane A-A of the cuvette array in A).

Figure 7 shows a cross-sectional view of one of the cuvettes 32 of the linear cuvette

array 31 in Figure 6. A) without layer, B) with attached layer 71.



Figure | shows schematically a nmethod of the prior
art. The conpound of interest is dissolved in a
suitabl e sol vent and added with a hydrophilic buffer
(H inamlti-well plate (W. A lipophilic solvent
(L) is added to the buffer. Thé3plate is sealed (S)
and the 5 plate is shaken till an equilibrium of
distribution is reached. Then the agueous phase is
renoved and the quantity of the conpound of interest
in the hydrophilic buffer is determ ned. Due to the

smal Igioed 4 BRvstaisp %ﬁ%f%tttv@fﬂlﬁlfen&&%l I@@@fﬁt@irﬂaﬁ 51 Wlth a cuvette

dlfflcult and ofte ot sat sf r
@@Wéﬁﬁ%qadgqttrlg; AHRY & PRENEE %}f %Af Hgﬂ'xe(ﬁvot ens1ona1 cuvette

fSDﬁre W3 linesmenvéte rral el nﬁafméc‘anes (M are attached
ubes (T). The nenbranes are inpregnated with
oct anol and t he di ssol ved compound of interest is

appl | £ T L P3ghdRfbnal cuvett
in aFe 95&%% av%ngssﬁ’el s%flliep%éé#\n?tt%ﬁj é\f%af m(?l I C il cuvete
buﬁﬁ%ilﬁkﬁﬁl wher eby the nenbranes are in contact with

the buffer. After reaching the equilibriumthe tubes

ggy a?: a%H?{:) %0 %ﬁmfs %'H%/sﬁ %thoﬁﬂl‘ r‘éﬁfesé?gﬁcgl deStﬁngcélﬁlgnlsllmrllaél ac1rlvette array
B g?aé%%i @Ko élﬁ’iavéaréfaﬂf’]éfﬁs Q@B‘Fﬂfﬂ%@ 88y the nethod of

the present invention (D Fl-log D) and val ues -from
literature (Lit.log D). The literature values were
found i n MEDChem dat abases (commerci al Dat abase from
DAYLI GHTChem cal Information Systens Inc. 27401 Los
Alto, USA), Wniwarter et al, 20 J. Md. Chem
41:4939-49 (1998) and Sirius Technical Application
Notes Volume 2 (1995). Figure 4 shows a |inear
cuvette array 11. A) top view of the cuvette array, B)
cross- section through a plane A-A of the cuvette
array in A). Figure 5 shows a cross-sectional view of
one of the cuvettes 12 of the linear cuvette 25 array
11 in Figure 4. A) without layer, B) with attached

| ayer 61. Figure 6 shows a |inear cuvette array 3 L A)
top view of the cuvette array, B) cr o0ss- section
through a plane A-A of the cuvette array in A) Figure
7 shows a cross-sectional view of one of the cuvettes
32 of the linear cuvette



10

15

20

array 31 in Figure 6. A without layer, B) wth
attached layer 7 1. -13 Figure 8 shows a. top view of a
t wo- di nensi onal cuvette array 51 with a cuvette

hol der 52, a matrix array 53 and opening for cuvettes
54, in the two dinmensional cuvktte array 51 are two
linear cuvette arrays 11 inserted. Figure 9 shows a
EisosfSefentict omabersepr esent ati on of st acked

t wo- di mensi onal cuvette arrays 51 and 81, Figure 10
§pom%m§rg&%§§hﬁg§tional representation of a

two- di nensi onal cuvette array 51 stacked onto a
standard analysis nultiwel|l plate 85. List of

Vef ef®HEE nunbers 11 linear cuvette array 12 cuvette
13 cuvette 5 14 cuvette 15 web 16 web 17 upper
thambertte 18 | ower chanber 10 19 rib 21 latch 22

| atch 23 open low end 24 open top end. 15 25 bottom
ywal | (&Rwepening 27 inner surface of bottomwall 25 29
rb

15  web
16  web
17  upper chamber

18 lower chamber

19 r1ib
21 latch
22 latch

23 openlowend

24  open top end

25  bottom wall

26  opening

27  inner surface of bottom wall 25
29 rib

31 arrajr

32  cuvette

33 neighboring cuvette

34  neighboring cuvette

35  single web

36 single web
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31 array 20 32 cuvette 33 neighboring cuvette 34

nei ghboring cuvette 35 single web 36 single web - 15-
37 upper chanber 38 |lower chanber 41 rib 42 rib 5 43
| oner top end. 44 open top end 45 bottomwall 46
openi ng 51 two-dinmensional cuvéite array 10 52
cuvette holder 53 matrix array of openings 54 opening
67 or upporehwinber cuvettes) 61 |layer 71 layer 15 81

t wo- di nensi onal cuvette array 82 cuvette hol der 83

Agl defwdhRIAH8S standard hol der plate for a standard
nuldméTI plate 91 upper cuvette 20 92 | ower cuvette
41 rib

42  rib

43 lowér top end

44  open top end

45  bottom wall

46  opening

51 two-dimensional cuvette array

52  cuvette holder

53  matrix array of openings

54  opening (for receiving cuvettes)

61 layer

71  layer

81 two-dimensional cuvette array

82  cuvette holder

83  holder plate

85  standard holder plate for a standard multiwell plate

91  upper cuvette

92  lower cuvette
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-16 Exanples: Conmercially avail able reagents referred

to in the exanples were used according to

manuf acturer's instructions unless otherw se

indicated. 5 Exanple 1: Lipophilicity experinents were
carried out in 96-deepwel|l m<cititerplates in

conbi nation with the novel D Fl-tubes as described in

t he Exingplean patent application EP 1232792, All

compounds of the validation set were dissolved in

di met hyl sul foxide at a 10 concentration of 10 nM ,

( DNVBCostackijlly Fhdaldx peginterdersddptie thagxamplen wepecsgd ageprding to

coating of .0, .4 r X " menbr anes
Haﬁﬁ%ﬁlgﬁr%rns-lﬁ tﬂ%ﬂ%hwgioglgre eg%dg -Plus (What man,
Headquater: 27 Geat Wst Road, Brentford, M ddlesex,
TW8 9BW UK), which were fixed on the bottom of the
Dl FI -tubes. 15 Each nenbrane is inpregnated with
exactly 1 ~d octanol and 1 pl DVMSO stock. After a
short incubation of 10 mn the tubes wth the coated
nmenbEsgiBledere  connected to a 96-deepwel | pl ate which
had been prefilled with exactly 1600 iii of the

sel ected buffer solution (50 nmM TAPSO ( FLUKA, _ _
Bi oChipwbk#ticitAetppin@a85¥ere cpprled 0d) in 96Tdepweld oli¢rottgrplates in

OB PO MR 0 ARSI e

BP.1232%2pl ate was then seal ed and shaken for two
hours. During this tinme the substance was distributed
bet ween t he nenbrane, the octanol and the buffer

sol UlilQBReaRHsNEL Yaliddtibe fet teee diksplveld kbl Himdthylsulfoxide at a

equi l1bridmwas_reached (after 2 h) the tubes were
caREntrtign 051%@%m5§d“§’aﬁmthe top of the deepwell
plate in order to analyze the octanol phase 25 which
still stucks to the nenbrane. -17 Therefore, the

Mbeekptringert orped ndthi the béverae teatiolg op A4S enwbrlrapketed? GUE
Vr\ﬁetmr‘)ranes (Immobilon-P PVDE (Millipore) and PVDF-Plus (Whatman, Headquater: 27
Great West Road, Brentford, Middlesex, TW8 9BW, UK), which were fixed on the

bottom of the DIFI-tubes.

Each membrane is impregnated with exactly 1 pl octanol and 1 pl DMSO-stock.

After a short incubation of 10 min the tubes with the coated membranes were
connected to a 96-deepwell plate which had been prefilled with exactly 1600 pl of the
selected buffer solution (50 mM TAPSO (FLUKA, BioChemika, ArtNo.93357. ), pH 7.4).
The resulting sandwich construct guarantees, that the membrane is completely dipped in

the buffer solution (Figure 2).

The plate was then sealed and shaken for two hours. During this time the substance

was distributed between the membrane, the octanol and the buffer solution accordingly.

After the distribution equilibrium was reached (after 2 h} the tubes were carefully
disassemnbled from the top of the deepwell plate in order to analyze the octanol phase

which still stucks to the membrane.
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addi tional octanol as eluent. The concentration of the
substance in the eluent was then determ ned by W
spectroscopy at absorption wavel engt hs bet ween 250 and
450 urn. In order to know the exact sanple

concentration before incubatien7wi th buffer a 5
reference plate was generated under the sane )
condiThiet¥isreathe thaaid tgeoipednd anfle@cphal ghasbesssvasiedout with
reference. pl ate . was #ir I g ' ] I

anipre el p ey BlRRL bl R EEL R blsthce ¥ AR HRAL s then
deteamitediitydd¥ spetronmpy at dxotpriopwaypeesgthoberypgn 250 and 450 nm.
EVALUATI ON The |ipophilicity value log D nay be ,
calculated fromthe anal yzed sanple 10 concentration

af t en, l,DERALLOR ¥ dxBctRWhbRI coh EQkraBDH bbfdee nehieitieAcAth buffer a
concentration before distributio _tg:Crf). Cé) V., .o 1D lat
sclpgce platy WS eneatedAnBERIDE SATPHESTANS % fhdesfribedyAmte plate
BaeU TRERAE RnWeplBteGak diredlyattatddnael theleenturel the resulted reference
condi tians, the cong ntration term 8 éc%%lsé”‘o&gd by
GORSELBRBR I P RHAROS PRARR 7S FayHRes Y18V SBAEORETEl engt h.

log D=1log Abso V,,, Absref - Abso Vo In this

equation, Vwis the volunme of the agueous phase was

di vi EAAIIYATHeNvol une of the octanol phase Va.

VALI DATI ON 20 A set of 14 well-characterized,
chem cally diverse drugs with known |og D values from

lite rﬂ;egg)%%,ﬁ?%gy $46e fog IV &h{ Jatfciiites OB thednalfed seaple

conpoun det erm natj.o wer.e per.forned .
FOBGIATGnEGeT WEv RSB TBUCE TR { oAby rergifg concentration before
RiepBHAéH QD Pf the reference and sanple plate was
performed manual ly. -18 The obtained | og D val ues

(DIFI-1og D) were then conpared with the values from

Co W
logD=1lo P
Og g[ Cref - Co Va J

Due to the fact; that all UV measurements were carried out under the same
conditions, the concentration term were replaced by UV-absorption values (Abs) at the

same wavelength.

Abs, ﬁ]

log D =log| — 225
o8 Og( Absws — Abso Ve

In this equation, Vi is the volume of the aqueous phase was divided by the volume

of the octanol phase V.
VALIDATION

A set of 14 well-characterized, chemically diverse drugs with known log D values
from literature was used to validate this method. For each compounds three
determinations were performed according to the described method above. The

preparation of the reference and sample plate was performed manually.
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literature (Lit.log D). Table 1 summarizes the results

of the validation. Corresponding data were used in

Figure 3. Table 1. Validation set of 14 drugs with

known log D values fromliterature (Lit.log 5 D) _
conparison of literature valuesfromdifferent sources
with the data obtained by the new nethod vali dates

t he ht hbdiref logl vaues@HFI-logd@nwérehen compared with the values from

e RS89 DRSS A S ipon onopontin

dahlverpnsdhn Xgpe3. 19a) b) 4. 24 40 ot ri mazol e4. 99a) 4. 91
5Dexanet hasonel. 83a) 1. 83 6Di I ti azenR. 32a) b) 2. 33
7Fel odi ine4.80a)4.84 8lm ram ne2.65a)2. 66

M t qhBRa 4y Bldtitn (& ﬁ@&'ﬁ.ﬂ%‘a hwith@dwhdag B.vales from literature (Lit.log

{éProgesterone 87a)3 gggghg’flgﬁ%fcrtgcgfdgghzth:?gataobtmedbythe

TR SOBRRETRI3ites %"
N&D@T&H&lvdm&ﬁﬁ&hobbf&mmﬁkmmmmnm | ogP and pKa
c) Wniwarter, S., Bonham N M, Ax F., Hall berg,
A., Lennernas, H , Karlen, A, J. Chem 41,

B D el o o L,
et hpdgehitdne presanty i nvendi on reguires an| extrenely
gw Tt anmmm er {%i‘atﬂi o f cra)t he c%t_segr m nati1 pn of high

g [-9EF Eurt
3 Chlorprothixene | 4.19 a)b) 4.24
4 Clotrimazole 4,99 a) 491
5 Dexamethasone |1.83 | a) 1.83
6 Diltiazem 2.32 a)b) 2.33
7 Felodipine 4.80 a) 4.84
8 Imipramine 2.65 a) 2.66
9 | Mitotane 1487 a) 4.78
10 | Nimodipine 3.73 a) 3.61
11 | Progesterone 3.87 a) 3.77
12 | Quinine 2.10 la) 2.15
13 | Testosterone 3.32 a) 3.33
14 | Verapamil 2.70 ¢) 2.73

a) MEDChem01, MEDChem03

b} calculated from logP and pKa

¢) Winiwarter, $., Bonham, N. M., Ax, F., Hallberg, A., Lennernas, H., Karlen, A., J. Med.
Chem., 41, 4939-4949 (1998)

d) Sirius Technical Application Notes Volume 2 {1995)

In comparison with the HTlog D the method of the present invention requires an
extremely low octanol-water ratio for the determination of high log D values. Further
advantages lies in the reduced sample consumption and in the easy separation of the
octanol phase and the transfer of the carrier fixed non-polar solvent to multiple wells
with polar solvent, thus increasing the distribution volume and therefore the

measurement range for highly lipophilic compounds (Table 2).



i o advantages lies in the reduced sanple consunption

and in the easy separation of the

oct anol

phase and

the transfer of the carrier fixed non-polar solvent to

mul ti pl e wel

s

wi th pol ar sol vent,
the distribution volune and th&trefore the

t hus i ncreasing

measur enent

range for highly Iipophilic conpounds (Table 2). - 19
Tabl &alde 2 HiIT g [Din eongmmipen iesa new aphewagew appr oach.
Requi redSepar ati on of DMSO stock Anal yzed
Cct anol / Wat ar R@@ﬁgﬁhe Cctanol wijth 10 nmMLhhase aration of
(Wthoutp p |apeessiobt ¢? dead Iune) HTl og D32 | Wat ﬁf()dﬂnd
phase3l 180%@&@9&49 t al 10ktabe0WaYESatior € hase
nmul tiple of |th red@ﬁﬁ%lpkasesolvent vol une P a2
e.g. inventhﬂsgggggmi 4800) -20|C ainms 1. Method fpr possibie:
datarm ni no I nnn | v Af la anae oo
TgeT ST Y 1 \.lrJIII T I \Jl Cy UI (J. \JUIIPUUIIU UI
| NtIFTRGD conpr | sng a) Weevphisagd a | aye3/18§)) NO
i +-ng—sal-dlayet—w-th—a—sal-vert—~A—5—¢)
Iyln% t hg conpound ¢f interest| on the /ilgps egnat e
| Octanol (or multiple of the polar
P resent 6 pl phase solvent volume e.g. TES
invention

1/3200, 1/4800)
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d) adding a solvent B, e) renoving the solvent B after
the distribution equilibriumhas been reached, and 0
determining the quantity of the conpound of interest
in at | east one of the solvent phases. |o 2. A nethod
according to claim| wherein {He- quantity of the
conpound of interest is determned in phase sticking
to t@kihayer. 3. A nethod according to claiml or 2
wherein the layer is a hydrophobic |layer. 4. A nethod

cc i | ai m i1 ' . .
35 A OGRS e O
A netprodidingolayirng to claim | or 2 wherein the |ayer

i's g,p‘%-i s G d I AY¥EWith 8 soledret hod according to claim
5 mﬁ%?%?% t §%§o|v nt A igoa pol ar sol vent and the
sol YeapplEng @Eesowaﬁu@épémt%it%ﬁh? impregRatid Ipsg
accgyg&ﬁ@gggjﬂﬁygpne of the clains 4 or 6 wherein the

non-pol ar’ sol vent i octangl .. 20 8. A.met hpd -
ey g ooh & aget iR el R heen roaphed. and

| ay Brdetes maning s @natity F theécamppdod afduteresti ingt keast any obihe solvent
of the clains | to 8 wherein the layer is attached to

t heP¥Btt om of a tube. 10. Use of a | ayer inpregnated

wth a solvent for determ nation of [ipophilicity of a _
Conpounettodficdonding tselainpEwherein ihe qaer@y @f Ertj cPBPEHAT R Hgerest is

whepggbinibg isohME Ml B thd Rphi | ic solvent. 12, Use
accggﬁﬁﬂg té g%%infﬁfEVhereiﬁﬁthe lip ophilic solvent

i s octapol 13, Use according to claima1l0 erein the
Jol Sdnethed appEiaBH SHE 6T S BiETen g YRS G ohis g™
clai m 13 wherein the hydrophilic solvent is an buffer.

4. A method according to claim 3 wherein solvent A is a non-polar solvent and the

solvent B is a polar solvent.
5. A method according to claim 1 or 2 wherein the layer is a hydrophilic layer.

6. A method according to claim 5 wherein the solvent A is a polar solvent and the

solvent B is a non-polar solvent.

7. A method according to any one of the claims 4 or 6 wherein the non-polar solvent is

octanol.
8. A method according to any one of the claims 1 to 7 wherein the layer is a membrane.

9. A method according to any one of the claims 1 to 8 wherein the layer is attached to

" the bottom of a tube.

10. Use of a layer impregnated with a solvent for determination of lipophilicity of a

compound of interest.
11. Use according to claim 10 wherein the solvent is a lipophilic solvent.
12. Use according to claim 11 wherein the lipoPhiJic solvent is octanol.
13, Use according to claim 10 wherein the solvent is hydrophilic solvent.

14. Use according to claim 13 wherein the hydrophilic solvent is an buffer.

ok



