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-1- CARRIER MEDIATED DISTRIBUTION SYSTEM (CAMDIS) The

‘present invention provides a method for determination of high, medium

and low lipophilicity values. Lipophilicity is an important molecular

property in drug discovery. The exact knowledge of drug lipophilicity is

useful for correlation with pharmaceutical processes 5 such as membrane

permeation, solubility, volume of distributien, metabolic stability and

protein binding. Lipophilicity is expressed either by log P (octanol-water

Partition Ceafficiemtiannental Species) priomk (etanal-watahp s )

Distribution coefficient for charged molecules). Usually, the lipophilicity is

determined by the conventional shake-flask method to (M.M. Abraham,

H.S. Cll}ladhaé J.P.Dixon, and A J. Leo. Hydrfc;gen bonding. Part 9. The

partition of SofuteS Batiler WALSS araethebig drtsrpiRarmiy st b exdinm and

Toroppbiliagomwthen performed manually, this method is very time

consuming (only 2-5 compounds per day). However, the number of

compdipgshiifaduice impug el m&aiﬁff@ﬁéi@diﬂ @ﬁ@@%ﬁ?ﬁm exact
toria mistry. This 15 situation

o s R TR e

BMFSIRTE PE R s RrE e tIBR IS pHer afdarstiotinarimsiah tbiwstability and
sotdbie b@r@ipgukﬁ@spiﬂﬁaﬁg Qaﬁgrabedte&ﬁ&ﬁbﬁjﬂﬂ’g@ og-Rdpeaswemention
wergdpligddusdeing pPreeiRiatiomal, campaynds i E%i@é%%%%ﬁcient for

E%utig@ oréow sa)mple concentrations in the aquedus phase source:
T8fid BUCERE database, 2004). On the other hand, there is a need for
high throughput measurements of log D > 4, especially for drug targets

where high ligophilicity is required. Therefore, there is a requirement for a
methgé;wﬂi\‘ﬂﬁﬁ FROPEHWHiAEITNE tA &Y dBteipmraaiismafhabptinsiynsthod

(dddoltibleteompbbindsG, T iresentifventien. iRlaiesde b ARHao8ef 9. The
E%EM?QJ%S'W@H%&%% various alcohols. Phys. Org. Chem. 7:712-716
(1994). When performed manually, this method is very time consuring (only 2-5
compounds per day). However, the number of compounds produced in drug discovery
increased dramatically due to rapid analogue synthesis and combinatorial chemistry. This
situation requests for a fast and efficient method for determining the lipophilicity of
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 Iugh

“lipophilicity is required.

Therefore, there is a requirement for a method which is fast and which aliows 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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compound of interest comprising: a) providing a layer, -2- b) impregnating
said layer with a solvent A, c) applying a compound of interest on the
impregnated layer, d) adding a solvent B, e) removing the solvent B after
the distribution equilibrium has been reachéd, and 5 0 determining the

ntity of the compound of interest in at least one of the solvent phases.
gﬁifé?gﬁ?ﬁ?fﬁ]@%ﬁé&%}eﬁﬁﬁ}é LEMSEUAY of interest is determined in the
sehantlypigs eostipkin tof ihéetaytern The iogrmygoated bfvisterest may be any
chgmiaal o4 biglogieal compound. The 10 compound of interest may be for

SomBl s S apennY e SRCHideoLd noecac

trisegamichhryame iorichiecanpseahefaiterefers wlamorganitthe solvent
msHessdle in which at least one inorganic atom is bound to a carbon atom.
An inorganic atom may i.e. a metal atom such as i.e. silicon (Si) or

germaniu (Organometalics di. %ﬁ@n&%aieﬁg&%&@{ Qfd%grﬂ'&%%ﬁiﬁl the solvent
mqlecule ,Thltﬁéi%mpoun of interest maybe solid or liquid. The

BRSO 1Ry be dissolved in a suitable solvent as for
example DMSO (dimethyl sulfoxide). The compound of interest may a

lipophili®eepamrnidlor SREFarbpHiie e onmposntch suitabigicsbivenpdong. The
hyskigpiitic compaunarsyyeteralbhaholarssolventodsuiiable sebent, top@tide or a
29&%‘?89'%!18. %’N’%&&G@ é%IBreJﬁﬁ%?x'Xaa pon olar solvent. The term éﬁ%}ée

) i:'illes. The
as used herein refers to a carrier for a solvent, whereby the layer is able

tGEBhBRETE HREER tracketis s THRAtasrAIndSrSI Bty arsssipEerlprBlgAs which at
thatstheesalvepnhapplieditd thedayer GebSotuent A) imbunit adherayere. a metal

and, may-Aak If@%iﬁgc?ntbﬁ) 8%&1”1'&3?&11@ '(%)r%?l%%‘étgﬁics, i.e. 51 or Ge bioisoester of

organic molecules).

The compound of interest may be solid or liquid. The compound of interest may be
dissolved in a suitable solvent as for example DMSO (dimethyl sulfoxide). The
compound of interest may 2 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 (1.e. Solvent A) is bound to the layer and may not lesk 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 PVDF (Miilipore}, PVDE-Plus, Transfer
Membrane (Koma Biotech}). Preferably, the layer is 2 membrane. If the solvent is non-

polar the carrier material is preferably hydrophobic such as i.e. polyvinyldenfluorid
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25 The layer has hollows. These hollows maybe 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 iohs. Preferably, the layer is

pe ?éle. he layer may be for example a mesh or a membrane
(e@% o @&aﬁgﬁgﬁ%ﬂe@ theRibrard it ebpramehmyemifiobilopnippropylene

PP (wiflibore)BMBERRIuS transfentMguiarahe dkomaiatetypreferably
Prefembly, dhe layer isaumsiiane; ga@%ﬁpégﬂw&?oggﬂk%g%ﬁiﬁ%ﬁ%uorﬁe
)| I luorid‘3-

ey

s, preferably hydrophobic such as i.e. polyvinyld )
R R R ESTEE f) CHE 5 T CBROR K (e
polypropylene (PP) or polycarbonate (PC). If the solvent is polar the
carrier Ig;(%%erial is preferably lipophilic such as i.e. cellulose acetate{)glass

fibres, RGBT PORAMY ARSI BRI pVTSRY, $ueaphip®griso be a non-polar
poly catonarersnshbitrer A yditophilized fittbrmiaterialiBeSaentArnByliedvent A is

NQMMBAIALRE RIS OINEAL SOIVE LB MG A8 AAREIR-NPR-RAJAY, 19 %@é@ﬁt, solvent B is

solvent. S?Ive t A is immiscible or hardly miscible with solvent B.

DOR-MOIET SOive . .
sotvent A1 aonoﬁi-tpolar solvent, solvent B is a polar solvent, if solvent A

is a polar solvent, solvent B is a non-polar solvent. The term "non-polar
solventé%s used. herein refers to a hydrophobic solvent. Non- io polar
t

solvents SrETHRmTSEIBRS G Relfey istibte’ ith potee 4O M kb s btent. Non-

exampkelwaterrdifipophilitecompodiydiashlisually bl tenitensy toHs for example

maseesolUblR IR B NONRRIahSRIVeRh g rH BRRIAY SRIVe R TNE HIBIEEHICh on-polar

constant of a .non-pglar T)Ivenkjgen%sially. lower than that of water. ,

Examples of ST SPREBIE So vt S1& Glg e aBhRG RS QP 58 splyent is usually

ocexres|tbrmiptatfonyerdbabpks ¢dededary hexadebaneur hatagenideehts such as

15 Hydeasarbpasphihe ieanchysliophilic Sl st £f BRI SRR AN

uigf%gggé%s ers to a solvent that have molecules whose electric

charges are not equally distributed and are therefore electronically

charged. Polar solvents are immiscible or hardly miscible with non-polar or

The term “hydrophilic solvent” or “polar solvent” as used herein refers to a solvent

that have molecules whose electric charges are not equally distributed and are therefore
electronically charged. Polar solvents are immiscible or hardly miscible with non-polar or
hydrophobic solvents. Polar or jonizable compounds have the tendency to be more
soluble in polar solvents. The polar solvent may be for example a hydrophilic buffer
solution which could consist of a buffer 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 w - 50 pl/cm” of the organic modifier on
the surface of the layer which may be a filter membrane.
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hydrophobic solvents. Polar or ionizable compounds have the tendency to
be more 20 soluble in polar solvents. The polar solvent may be for
example a hydrophilic buffer solution which could consist of a buffer salt
(i.e. aqueous solutions of phosphate or TAPSO salts buffered at pH 7.4)
in water with hlgB buffer capacity within the %H range of interest. The pH

of interd S FHEAFBL RIS FARERS BRAVEAN HRF ORI A Prensiaplyeniei s fvent B
aboayt Wedie%rimedémrndlmdb atimpasuiiibritinvt disniedddérepaefarsntisting of

th@‘@%&&%‘f’ﬂ?a@i 39%9%9 bc%w(ﬁﬁ? Eﬁ@%&?@%%@ﬁ%ﬂ&nﬁ%ﬂﬁegﬂ?g liqmd

l%ﬁnt or compounds of interest after a specific time. Preferab
diSHBTREYPERTIBMIS achieved between 0.1 - 24 h, more preferably it

is achieved within 2h. The layer maybe impregnated by applying the
solventitsirrabibyEhaltierdb g itheh S0 faferrtibreabrdbberh. thb setvanises but is not
camptedaly. :lheaolye mm&y&@[ﬁﬂﬂﬂaﬂll;ﬁa@y@eﬁﬂﬁ&ﬂ%@m retherwhich the layer
met s fo m otic liguid..ha

sy%%%% %5%3‘“%@5?%%%& R L R e

oVt SUeaewt ﬁ%’éﬂﬁ}ﬁé%’ﬂﬂﬁﬂfﬁdrﬁégie@é%‘fﬁté\fl%@%f% ly.4hepbe to which the
l]nmhny oftbie-dampobindibé duendistdnidl P SolVert (56 MéidhA sdiesoentuBy

é}g{g&@t}g@@{ggethods comprising but not limited to the group
cons ing of UV and/or mass spectroscopy, capillary electrophoresis

(CE) a ure |d hro aphy (HPLC). 5 Preferably, the
layer |s[ﬂt?§% fed ﬁ%l Wb tom 2 ﬁﬁ ugggccgr%laprzﬁ gasna[ﬂ 4 H chamber 17
livied kower @h@@e‘@@r A8 enbagem mwmppmt@rmmemw Yaitiighhestees through

wm@hdﬂ@ﬂauﬁ’ﬁo@laﬁaﬁibeﬁk s theiube as) deseribedinihe =y IeaR each o
P a atj 327 which is_herewith fully incgrpo
et L B R Wt pa

thH@Lase Jaéfsr&% m@xwm@mwﬁm hreYestith fiigres 5)-

incorporated as reference. The preferred cuvette to which the layer is
attachelhio chrastahaspplemenahaberet 78 with an open lower end 23 and an upper

chamber 17 with an open top end 24 and an annular bottom wall 25. This bottom wall
has a central circular opening 26 which connects said upper chamber 17 with lower
chamber 18 (Figure 5).

The inner surface 27 of bottom wall 25 is part of a conical surface the cross-section
of which forms an angle of about 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
sﬁrinkage 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). Fach 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 lower chamber 18 which have a common symmetry axis Y-Y which
passes through the centers of both chambers. Upper chamber 17 and
lower chamber 18 have each a substantially cylindrical shape. The
cross-section of upper chamber 17 at the central part 15 thereof is larger

than the cross-section of lower chamber 18 (Figure 5). This cuvette has a

lovieg! e vasn b2 rd 8:witthlorogentewet 2athi2B andanuppes dhamberdidie cuvette

W'i@ %QP@&HHE@@@% Bachayapauian Retem ﬁ’%ﬁg‘h@érﬂé‘&?&& E@ WA ties on
ﬁa central C%[gg)éar opengg 26 which connects said ger cham
Wi

IS EHARISE S RTGINE 5y 96 erre HREHEIRAR BT USRER A Web 16
25¢parrpisdcodvalisarfagethetcyggsmsettion of which forms an angle
of about 80 degrees with the symmetry axis Y-Y of the cuvette, so that

there iSV&fb&lDﬁl,l pé ehafigenod @ﬁ@%ﬁ%ﬁi@ﬁé@ﬁiﬁ%@ﬁi@hﬂ&ﬁ%mw@hes ina
ﬁ!ﬂdé@{‘ﬁe{ {EJ \paerr ]fflonlg%llk% tegal% HE elzgl?fmplegiglfl are due to
materl als which ca% e used to manu

celitiiosahunatesp shmtand he @«#ﬁsﬁmﬂét$%ﬁuaé€@ﬁmnufacture of cuvette

palysuifohbg inpalystyresidipnlypropylene (PP), cyclic olefin copolymer
(COC). Materials with similar shrinkage coefficient (in connection with

injectiopgmelging,and me;t&m-a@a@wti%m@ya@@ Peises (@hgure 48) which are
manuf %trléf[ ng a tube. LF;\;gferab% ehcsuvgttf art oéﬁ\,n array 11 Qil gure e t
4y DEla ?‘F c e IRLISHIREE cr?éu&%c&mg ecuvelieto a

e CUVE‘ es I

d#ﬁé?féfdif&de@ng&m@tﬁfv@ﬁé@@k@émﬁmém dabderGtherdfypebstantially
singlanyabldabe aaamsqu%@@mger%t&&éd t6chas aneuved shaRe of one of

TB%%%'%@&' aX| ﬁlfe eve ﬁﬁqéj%/gt 12 which forms part of array 11 of

cuvettes lies su stan ally'ino e same plane A-A which is a

symmetry of cuvette array 11. The upper part of an intermediate
cuvette T %f’ g?ﬁ)?‘i‘ieﬁ?%%ﬁév&féﬂ Byl H‘ga‘? a1l weenist by 19, 29 (Figure

néighisbithgouvdtieatQuwiibhiies ionimge!side et intetmediatenouyeftant?re holder
angd is connected by a second single web 16 to a neighboring cuvette 14
which lies on the opposite side of intermediate cuvette 12. First single

web 1%@%&%?83%%%‘# %s%abde %y injection molding of a selected first plastic material
which is particularly suitable for being used in combination with a second selected
material of which a layer is made. This layer is adapted to be closely attached to each

cuvette of the array of cuvettes for covering at least one opening of each cuvette.

The injection molding apparatus for manufacturing the cuvette array is preferably
so configured and dimensioned that injection molding of different materials having

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

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.
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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 length of cuvette array 11 which are due
to different shrinkage coefficients of the different materials used for
manufacture of cuvette arrays 11 by injection molding. Some of cuvettes

of cuvette &ftasPreRhoEhakiss ithm A S ETRtTec A WhitRdyer fighgronnection
integnad pahit obinectivve ibé thasck witigh@ente for removably connecting the
cuvette to a cuvette holder 52. In another preferred embodiment cuvette

holder 52 is of substantially rectangular shape and has four centering ribs
located each on the outer surface of one of the corners of cuvette holder

52 (F'9§ x‘?b@?e ‘8{5&? glihe ?és' 9?@1? ‘?t}§a?{ av:d thavg Jadially b has an upper

orlente Figure 1 serve or accurately ositioning

Hbste &H%ﬁé ﬁhﬁ@ﬁ&é@é@éﬁ&ﬂ@fﬂ@ STHERUVERE Arrayiice Passes
mﬁdeulggn ihjectiaar sad loing df:andetectéppiirstplabtic Ahatetialverhibhader 38 have

p@gyﬁ%@ﬁ'ysaﬂiaﬁgeci%ﬁawaa d mcombination with.a second selested e
maten | of wg Cg a%er |s ThIS layer |s§?§pted 0 b% close %( A
a&%f&"ﬁ FPISIEEER DO EtE"d &?Péi/ i?FEBB %‘%Tr%‘&% g At fdae 74)
one opening of each cuvette. The injection molding apparatus for

manufaetipngharbenvdhasanap s heeferablld dd-amsfighratbandl has an open top
dimengiened:thakiniedtiommaldingsoftiieyans matrials having! diffelentpening 36

sQrnkags cosfficlents, C& cga ried out with.one and | ?@ same

apparatus Fo owmg haterials are examples o matenials which can be

used tg_manufacture 25.cuvette arfay 11: celluloseacetate,
polyca?'ggen%er% NRAR §@ﬁféﬂﬁh‘8ﬁ[&a§i%ﬁ) a&wgﬁ?ﬁaﬁééacsémw?éﬁémﬂ of
peiypiopytene (RPYeMbabrintShithgsireitartshihinkageatoesficiahnt! (irf the cuvette, so

C%%H%M%W%M@%%M@@HW&P%W&H&Q&? 37 and said
ed fo %}3{%@%{ turing cuvette array 11. The attachment of the layer to
a

be effected e.g. by gluing the layer 30 and the cuvette

or by a welding process. The layer attached to each individual cuvette is
The cuvette array 31 is made by injection molding of a selected first plastic material

which is particularly suitable for being used in combination with a second selected
material of which a layer is made. This layer is adapted to be closely attached to at least
one cuvette of the array of cuvettes for covering at least one opening of the cuvette. The
same plastic material may be used for said first plastic material and said second plastic

material.

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

(liquid 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
jies 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 with a foil attached to a different cuvette. -6- The

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

connection (liquid tight connection) of these-components. A more

preferred tube to which the layer is attached is a cuvette which has an

uppere Fghanmbergizhbormioweeithaiblic B8 s @ cosdeen syemmetigie cuvette
adis i binhaa8 %S, HoNa e CRISES Ok BRBHHARBRISHPREhich lies on
cfggp@ber \;51 e%{]a% !3 ver rcnr{gépa er. g?e%g%% each a substantially cylindrical
shape%‘—J e cross-section of upper chamber 37 at the central part thereof

is larger than the cross-section of Jower chamber 38 (Figure 7A). Lower

chamb&PS8THAS WP per fe fleriblssr dipserieramBbrsy thadusr bpen! the
topviGmnd Sdraettkdnldanwlar hottamhwilé3D, Thigphetdmaviaibhasfahe length of

centrak ifGHas 0peRINg: 38, ChrROBRESS SIg. UPRAI SHATASS 3 ZiMithnt materials

lower, ggamber 38. The inner surface of battom; wall 4%&3 part of a copica

SUTELE THE IS SRR BT ARER ot hidy SR BPabiBat 8oty b 35,36
witikthe symithetryfaxis oppoafthaicuvitie, Mon¢hatthErguis an. abrupt

change of cross-section between said upper chamber 37 and said 15

lower chalmbera3Bofhe alivedie @fiay a31aiSInbehe: bydnjectionHetdingnodeaal part of

SRR ARG MR, WD IS AU SIRDI ODORA00

in combination with a sécon material of whic

TRIERAFEP ARG D HIsElg Aftaldrobr ieHicb 4510 BRETEIN ARG e holder is
arbyubbtanuelitestorgoverihg st deddt-nfiewopeniagmf the kuvettieeathe2the outer

Same pIRFs Matelial May.Re UseelIqt fald st Rlasic AL AN SRl 5.

second plastic material. 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 25 any

other cERAEHARBPWhsTEpa iRl 16 WittereRnEchBg cans over the array is

equitable. If two cuvettes have connecting means preferably the first and the last cuvettes
has each connecting means, or second and the last but one cuvette has each connecting

means, or the third and the last but two cuvette has each connecting means, and so on.

In a preferred embodiment, in array of eight cuvettes, the first cuvette, the third
cuvette, the fourth, the fifth, the sixth and the eighth cuvette has 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 attachment of the layer to the cuvette must ensure a medium tight
connection (liquid 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 egch other by a single web 35, 36.
Each of these single webs 35, 30 36 is flexible and has a curved shape
ﬁéi@w@ AxrEhevapaetfeadisupy: ofeveeptlicettetBhictpervispaarefl the

anax halaslies eresbspipis AORANER AN AARO i »

WhICH i3 asy’r’mmetr lane of cuvette a gfl The u rtfogf?OW © cavette
m@&%m&t@%&?&?@%@%‘? gi‘f”iif%?ﬁr%‘%]iﬁg 8&1%9@5 smg e Web

85 to a neighboring cuvette 33 which lies, on one side of mtermedlate

cuvette 32 and is connected by a second single web 36 to a neighboring
CuvetP% Howhieh lies:en dheraprosiensideotinetnadiatelouvettd 82hT heuctare

InAL AR %&@t eﬁg}fglx'rbee glg%rth grefor, %f%geﬂ%a&%ma% inseripn.of thRId: plate

cuve cuvette holder 52, in spite of variations of
ﬂﬁ%ﬁ@lﬂﬂ@ﬂ%ﬁé&é‘&?ﬂd&l@q which are due to different shrinkage
coefficients of the different materials used for manufacture of cuvette
arrays 31 by injection molding. These single webs 35, 36 may lie on
either of two opposite sides of the plane A-A (Figure 5). At least two of the
cuvettes of the array 31 have means which are an integral part of 10 the
cuvettefoeremdiably obtingotingthecuvietesuamuvetmdibiges! determining the

i s:fAkand 42. In a preferred
Rrefsrably, Giesgosonecting meansrarklalehsng

e holder is of substantially rectangular shape and
ﬁéﬁ%‘ﬂ%&ﬂ&‘fﬁ@%@ TACREE each on the outer surface of one of the

borws«egﬁﬁ:wgﬁambimmb thocyvEieshblelels 52 in Figure 8. 15

%@)@é&%&i ihutionoh cuvetiesMitigRaRRaEngMeans over the

arra it two, cuvettes have connecting means preferably the
ﬁ%"[‘%&%ﬁ V%PES‘\J&&%%V%S each connectln%means or second and the

lelstdouong Gttty corfistinig diveanition aes e ah B rasteached:

Butytwo cuvette has each connecting means, and so on. In a preferred
emﬁgglgg%g ?h%rcr;% nQ[I elgthtth%%\(l)%%)eosﬁxg eop rﬁtter'éyt ﬁechm?pgﬂfﬁilm solvent phase

sticking to the hydrophobic layer.

The term “hydrophobic layer” as used herein refers to a carrier for non-polar
solvent. Preferably, the hydrophobic layer is a hydrophobic membrane. Such membranes
may be formed as a mesh out the hydrophobic material or a layer with pores. Preferably,
the pore size or mesh size is in the range between 0.01 — 100 pm. The hydrophobic
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 eighth cuvette has 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 fer-receiving cuvettes 12, 32 of at
least 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 shape and
dimensions that snugly fits into one of openings 54 of cuvette holder 52.

As shawpby: Biflh Sdiwen 06 Mies @ iwerdimensionatuumeatia aredyod kendtBimining
ch of ich has the strueture describe ' nce to Figure

e R B R covette

alrByCIHB T AMSBABAKC T &iich an array are so 30 configured and

@mensionadihabidlvestesifavindthebane relative position in their

réf. r@: Wi F&?é%%{ﬁﬁ%r&ﬁ%ﬁ%%&%%{ﬂg@ﬁ%&%ﬁﬂ@?}é@e&be other with

Ccoi fthe ai

ente o symmetry axis, one of said cuvettes taking the

FOSHER SR AVRBOE SOVERE 91 and the other cuvette taking the position
af) adewenguketied2olar agvefierred embodiment a -8- portion of the lower

Q?He?efr%ﬁﬂ'xg QR?&&&B@}%%@%&&%&%&% HRRL Chafer@hiielic phase sticking

corresponding, lower cuvette 92 and the lower end of the upper cuvette 91
i&04Pa BEAaRBRAINES distance from the bottom wall of the upper chamber
of the lower cuvette 92. 5 As shown by Figure 10, a two-dimensional

CEhesteararraydsaphichifeas ahesstiersia 1HEstHbR G aBEVERIHeTerERte

tp Efaaied e Giatkedyalse phyalstphdarchholtenplateh8sifordrane may be
andard multiwe 8 i f i ; :

e o o~

itasshesin i BPBOVRIRG & AydrabReBTe Kok BRFegAAt G

layerpaitss dunanmelhnset entetpepphing theleoriibounblydf éptaiast on the

I?ﬁ;@gﬂ%{g&lﬁﬂﬁﬁngé éﬁ%&%,%b&ﬂf@ﬁﬁiﬂ@dﬁ%&’ﬁ@% onate and other hydrophilized

filter material.

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 2 buffer.

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

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 soivent 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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15 e) removing the hydrophilic solvent after the distribution equilibrium has
been reached, and f) determining the quantity of the compound of interest

in the lipophilic solvent phase sticking to the hydrophobic layer. The term
"hydrophobic layer" as used herein refersgo a carrier for non-polar 20

solvent. Preferably, the hydrophobic layer is a hydrophobic membrane.

%@@li; snerabranasconagie fgemashasa (Degh onthii by trophobie inateiater of
or a layer yit res. Preferably, the pore size or mesh size is in the

Par%%nél Iélﬁ/\{/gé:e&ng(;m - 100 m. The hydrophobic membrane carrier material
comprises but is not limited to PVDF, PTFE, cyclic olefin copolymer

(COQ), PP or PC. 25.A lipophilic gompoeund,of | t :

exam b SRS 3 O Ll e B T mcerest sy be

dikaaiiies Ingarophbbielirngasiike TomeiEld RQuotER g %Erd*rﬁ&ﬁ&bie

@dls;]aﬁm@i G gy@if@gaﬂhﬁmnpﬁtﬁgﬁ@ predeaxtjgencantaining;arentatie wtvent for a
iphatic rocarhops, - vent is.immiscible or hardly

%ﬁ@g% (lacvcvél{f‘ﬁl %ﬁgnr?j%?rseo%%@ . grﬁé)%‘go‘ﬁg%é?qu@' non-polar solvent is

octanol (octan-1-ol). The preferred polar solvent is water or a buffer. -9-

Another eppodimanialibe piesedt iggﬁﬁﬂ%ﬁg&s&m PBadAflic compound.

determlr%ﬁ%n%ﬁglh ophilicity of r Ic compaund of interes .
AbthpraiPReUAY PrGUiGTSE & Ry BIARHIRE 15581 50) kg g}ﬂ-’)[gggi%dwélpblc layer
witpragpelad salvanton)mpphysigetie afepdindiof interestospthent is octanol. If the
impregnated laver, d)adding non-pelarsoiuent, &) 1eBeNIRgIRE: impregnated
ﬁgn-%%fgr slof“ve%/ﬁtf a%(ﬁ) determining th a% n%{; of tﬁe C%P;{n OEQ%E g?prebna :
PHEr RPNV S FARE HHaL SRECRG T 0 R AP TRy

In a preferred embodiment, the layer is attached at the bottom of a tube. The tube
comprises but is not limited to, a cuvette, a well and a multiwell-plate. More preferably
said hydrophobic layer is attached to a tube as described in the European Patent
application EP 1232792 or EP 05111522.8 which are herewith fully incorporated as

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

Following materials are examples of materials which can be used to manufacture a
tube: celluloseacetate, polycarbonate, polyvinylidene fluoride (PVDF), polysulfones,
polystyrene, polypropylene (PP) or cydlic 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 workstation.

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 membrane. Such
a membrane maybe formed as a mesh of hydrophilic material or as a
layer with pores. Preferably, the pore size¢i or mesh size is in the range
between 0.01- 100 m. The hydrophilic carrier material 15 comprises but is
nbtilintitetbtocssitulod eracetateteglisstithelmiydgophitis otherwise specified, in
p&%@y&p%@f{ﬁgmg@}(&%m’drophilized polycarbonate and other
hydrophilized - filter material. The non-polar solvent is immiscible or hardly
miscible with the polar solvent. The preferred non-polar solvent is octanol
(octan-l-ol). The preferred polar solvent is water 20 or a buffer. 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- 25 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 30 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 10-
atom such as i.e. silicon (Si) or germanium (Organometallics, i.e. Si or Ge
bioisoester of organic molecules). The compound of interest may be solid
or liquid. The compound of interest may be dissolved in a suitable solvent
as for example DMSO (dimethyl sulfoxide). A suitable 5 solvent for a
hydrophilic compound is preferably a polar solvent; a suitable solvent for a
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lipophilic compound is preferably a non polar solvent. The compound of
interest may a lipophilic compound or a hydrophilic compound. If the
compound of interest is a lipophilic compound, the layer maybe
hydrophobic layer impregnated with a non-polar solvent. Preferably, the
non-polar solvent is octanol. If the to con%ound is a hydrophilic
comppund, the layer may be hydrophilic layer impregnated with a polar
solvents - erably, the non-polar solvent is water or a buffer. In a
preferred embodiment, the layer is attached at the bottom of a tube. The

tube comp but i tli tdt
e o AR e £ o e

d;belasddemwlmmi@mﬁ@éédﬂbm@h?m%@mi@hﬁéﬁf@P i@sszm?lép well
ElEtQ{ilﬂ) 13228 mnichonraharewithdedlydncemngratethaglieferented £§) and the
i eee{s“épak“b%ﬁvgﬁ gdesrbed aan “lflu%'f%‘%er N NI IAGHMRDE: EQJJB%ﬂgse is

aterials are examples o materlas ch can be used to manufactu
Tobeved d seaarmidy Sl earpemandelyuisyiidndhriida %P&PJ%F&%{ eris
Aelystliade Dupolyblysend, adlypeothdaaga(RR)roo yelichokefin dufiolyitrend often
CpS erials with similar 20 shrinkage coefficient (in connection with
|nJect|on mdlding) and melting properties may also be used for
manufacturing a tube. The method of the present invention allows a rapid

deter?f‘ natgn ﬁfvb‘é%hhé'x%oﬁﬁal ?‘%V%'%%%&&Peﬁggf%@ neFRDAeHA, PR P

be em oyed 0 tést one compoun

thod
HyeHiated Wit aniaRee Mhﬂi%ﬁ&hﬁa wan‘egr%\?ﬁ% %ﬁmg:%e

afprousitdfetdncetsoiitindshyitissitkedf repipitadion iatereegisirpplicH av iy
AR 9&%@%%&@{@%5@@%@;&99 ihe %@mmtﬂ QW%@@H%@?drophﬂlc

understood by reference to the speC|f|c exam ei
Rt 15 pUf ST M GREPAR AR A2 Aot TR HE g B g e e
emléds-otivetwisebspecifietnpty bonaeotiod fivith the p@mr@ﬁ@mamgn of the

Figyres:

Figure 3 shows a linear regression curve of log D obtained by the method of the
present invention {DIFI-log D) and values from literature (Lit.log D). The literature
values were found in MEDChem databases (commercial Database from
DAYLIGHTChemical Information Systems Inc. 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 1 shows schematically a method of the prior art. The compound of
interest is dissolved in a suitable solvent and added with a hydrophilic

buffer (H) in a multi-well plate (W). A lipophilic solvent (L) is added to the
buffer. The plate is sealed (S) and the 5 plate is shaken till an equilibrium

of distribution is reached. Then the aque hs phase is removed and the
quantity of the compound of interest in the hydrophilic buffer is

determined. Due to the small volumes the separation of the phases is

difficult and often not satisfying. Figure 2 shows schematically an

embodiment of the method of the present 10 inyention. The membran

() af ETREEABINS Tbe T ThE Reamirared S AR o8 B e
betdaofardnhtidizgeratiaedmpening Girestssisappleytwpifinensional cuvette
membrane.ribeitdbes.(brakerinsaneadsitadlate (P) which is filled with a
hydrophilic buffer (HB), whereby the membranes are in contact with the

buffer. After reaching the equilibrium the tubes may simply be removed

from the.plate o @el arsapamationiabieschbpbasastidgul end stiawssional cuvette
Q?reaag tegre Elfn curve of log D obtained by the method of the present
fvention (B?I ’log D) and values from literature (Lit.log D). The literature
values were found in MEDChem databases (commercial Qatabase from

DAY LIS P EROKS P IHINIEHRPS HREY b1 o ARSPOSHRY, U vette array
Wisincheidp atoat, st20d3r ookl Glaenu dveld 9B9e415.(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 25

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
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array 31 in Figure 6. A) without layer, B) with attached layer 71. 13 Figure
8 shows a top view of a two-dimensional cuvette array 51 with a cuvette
holder 52, a matrix array 53 and opening for cuvettes 54, in the two
dimensional cuvette array 51 are two linear cuvette arrays 11 inserted. 5
Figure 9 shows a cross-sectional represéﬁtation of stacked

two-dimensional cuyvette arrays 51 and 81, Figure 10 shows a
—%%géﬁ?éﬂ%ﬁ%ﬁ%%@%ntaﬁon of a two-dimensional corvette array 51
stacked onto a standard analysis multiwell plate 85. -14- List of reference
Abmbérsa T4 & WVette array 12 cuvette 13 cuvette 5 14 cuvette 15
web 16 web 17 upper chamber 18 lower chamber 10 19 rib 21 latch 22
ledch 28v6pen low end 24 open top end 15 25 bottom wall 26 opening 27
inner surface of bottom wall 25

13 cuvette

14 cuvette

i5 web

16 web

17  upper chamber
18  lower chamber
19 b

21 latch

22 latch

23 open lowend

24  opentop end

25  bottom wall

26  opening

27  inner surface of bottom wall 25
29 b

31  array

32 cuvette

33  neighboring cuvette
34 neighboring cuvette
35  singleweb

36  single web
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29 rib 31 array 20 32 cuvette 33 neighboring cuvette 34 neighboring
cuvette 35 single web 36 single web -15- 37 upper chamber 38 lower
chamber 41 rib 42 rib 5 43 lower top end 44 open top end 45 bottom
wall 46 opening 51 two-dimensional cuy%t_e array io 52 cuvette holder 53
matrix array of openings 54 opening (for receiving cuvettes) 61 layer 71
layer QIEP%} Hugsdimensional cuvette array 82 cuvette holder 83 holder
plate 85 standard holder plate for a standard multiwell plate 91 upper

SYVelEiwer chamber

41  1b

42  rib

43 lower 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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20 92 lower cuvette 16- Examples: Commercially available reagents
referred to in the examples were used according to manufacturer's
instructions unless otherwise indicated. 5 Example 1: Lipophilicity
experiments were carried out in 96-deepwell microtiterplates in
combination with the novel DIFI-tubes as%escribed in the European
pate# aggligation EP 1232792. All compounds of the validation set were
diss imethylsulfoxide at a 10 concentration of 10 mM
(DMSO-stock). The experiment started with the accurate coating of 0,45

pm hydraphebiaiP Wik iremnbranos fmmebilorhe RMBH dMitipare)iandording to
PVDE-Plus (Whatman, Headquater: 27 Grgat West Road, Brentford,
A

Were fixed on the bottom of the

DIFI-tubes. 15 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

TAP%%&EQL_JKA, BioChemika, ArtN0.93357), pH 7.4). The resulting

sandwich construct guarantees, that the membrane is completely dipped

in 20 the buffer solution (Figure 2). The plate was then sealed and

ghakﬂb ﬁ}mat?%%fy%ri%@wt@ﬂ@ @Hﬁ&%&ﬁﬂb@?ﬂ@@)m&ﬂmﬂﬂ%@@ates in
etween.the n rane tanol and t selution acco .

R L GILLE BT WS SR A o) B g iction

IdalgfdkPdisassembled from the top of the deepwell plate in order to

analyze the octanol phase 25 which still stucks to the membrane. -17-

All compounds of the validation set were dissolved in dimethylsulfoxide ata

concentration of 10 mM (DMSO-stock).

The experiment started with the accurate coating of 0,45 um hydrophobic PVDF
membranes (Immobilon-P PVDF (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.

Fach 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, ArtN0.93357), 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
disassembled from the top of the deepwell plate in order to analyze the octanol phase

which still stucks to the membrane.
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Therefore, the remaining compound in the octanol phase was washed out
with additional octanol as eluent. The concentration of the substance in

the eluent was then determined by UV spectroscopy at absorption
wavelengths between 250 and 450 nm. In order to know the exact

sample concentration before incubatiort With buffer a 5 reference plate

was generated ynder the same conditjons, as the described sample,plate .
bove DI Bl BAAE ALy e Gl th i ST S g wih

the e uaent angl the

rdditiienhefsrantes donverirationdentieiontahBlenlsEnsdmibastiay wys then
K- BREGLIDSE DY s FCAbI A GNbsthgd inprBllici,vial betog:as@yraet 50 nm.

calculated from the analyzed sample to concentration after incubation with
buffer (Co) and the reference concentration before distribution (Cref). log

D = log Gra¥Qo&lefwere UxRbgiopibe dacinthal AU BrRebER DR RB VIR fer 2

carried ouf under the same ¢ ndI}tllons, the c .chntraE&Qg&&Erpvg 1€ mle plate
f%ﬁ&%‘a ?%W&E%?&f%ﬁ Jities (ABS) atthe 15 same wavelength. plep
HbyPe=BheAblsrsncapate frandzedly i eriedafitfoncveric i o rgE ok trigrence

asneaus phase thas @ivigeshby e vetasneedb thevogianebabase V3.
VALIDATION 20 A set of 14 well-characterized, chemically diverse drugs

with known log D values from literature was used to validate this method.
For egg¢hacompoonds three determinations were performed according to
the described method above. The preparation of the reference and
sample plate was performed manually. -18- The obtained log D values

(DIFIfeg IR RPhARMRASE Witk IR VRIEFEAMhe analyzed sample

concentration after incubation with buffer (C,) and the reference concentration before

distribution (Cie).

Ca Vw
logD=1lo s—
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.

Abss _YL}

log D =log| —22%
°e g( Absnr — Abs, Vo

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 from literature (Lit.log 5 D). A comparison
of literature values from different sourceﬁémth the data obtained by the
new method validates the method of the present invention. No. Compound

LLtlog, P Sauice DU logB, (ASISENIGAA) 42 CANALIR 3.8 from
3 38 14.19a ];)?b) 4.24 3 Chlorpro

ene Clotr ole14.9 4.91
Bsituamddidoh 1873%) PBIE BARiAs SR 301 By B 53 o s e
4&8@@41&4d&1|ﬁ1mﬁme 2.65 a) 2.66 9 Mitotane 4.87 a) 4.78 10
Nimodipine 3.73 a) 3.61 11 Progesterone 3.87 a) 3.77 12 Quinine J2.10
a) 2.15 13 Testosterone 3.32 a) 3.33 Vera anvil 1 2.70 ¢ 2.73 1.4 a)
MEDChigmD I MEDICheen081hjluaicutabechirom llogP eaidepKam)literature (Litlog

D |ni}1"‘£%'ﬁﬁfa5%m§9ﬂﬂ%mtd}'e 24111&)?{ grggh}gﬂ%{ggd%m%@m?@ﬁm,ofjtmn ed by the
arie Irus 1ecnnica
%%f?&%ﬁ%ﬂ K?Mgée@gﬁ r%‘é@écge presen mve

No. ;| Compound LitlogD | Source | DIFl-logD
1 Astemizole 4.10 a) 4.12
2 Carvedilol 3.37 a) 3.38
3 Chlorprothixene | 4.19 a)b) 424
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 4.87 a) 4.78
10 | Nimodipine 3.73 a) 3.61
11 | Progesterone 3.87 a} 3.77
12 | Quinine 2.10 a) 2.15
13 | Testosterone 3.32 a) 3.33
14 | Verapamil 2.70 c) 2.73

a) MEDChem01, MEDChem03

b) calculated from logP and pKa

¢) Winiwarter, S., 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).



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 io 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 solb@nt to multiple wells with polar
solvent, thus.increasing the distribution volume and therefore the
meas%?gﬁr%%hlfﬁgﬂ%aeﬁf%% (f%gfﬂ?/rﬁsﬁgptﬁiﬁl&ec%ervﬁﬁ“ggﬁ%%c%”rable 2). 19- Table

2HTtog Dinmcomparisgn (liu themew approgchTRequired Separation;of

DMSO-stock An e%ﬁ@fe Qctanol with 10/mMI phase Octanol/Water Separation of
ratio phase (Withot %s%'ﬁ?. déadlyzgdme) HTlog,Di 3% RLWater phaghe Octanol
3/180 NO Metho F}tﬁb‘%@ 1 1600ppessent 6l Octanol (or multiple of the phase

polar YES invengionipliasgsolvent volume g.g. 1/3200, 1/4800) -20- possible?
< !

arrat ne-th 1

ima athbd for oo i AT r -
Claims-1—Method-for-determtt Ag-tre-fipophicity of-acompound of

interB8bgdnprising @Rprovidingéatayeheshich is attachédd® the bottgm of NO

atube;b)y-proviging a soiventAand-asoivent B, wher:]s}n solvents Aand B
ale.dmmiggible land wherein splvent A is nop-polar ant JéNent B js polar
or e%ql(yﬁlﬂEA is polar gnd solvent Bssai6h-p )Ié?,réT éhﬁeﬁ%lﬁfd layer YES
withhaes@lygnt A wherein solvent A R #6und to tﬁ@l‘jg%% }]‘ﬁgg%?%/ not{leak

into solvent B,
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d) applying the compound of interest on the impregnated layer, e) adding
solvent B so that the applied compound of interest and the layer
impregnated with solvent A are in gorftact with solvent B, f) removing the
solvent B after the distribution equilibrium has been reached, and Q)
d@lg%rn@ining the quantity of the compound of interest in at least one of the
solvent phases. 2. A method according to claim 1 wherein the quantity of
the compound of interest is determined in phase sticking to the layer. 3. A
matheshasearding ia.caim lisphnberain tReiayaris srivdiephobiciaver.
4. A method.gccord?iing to claim 1 or Véher in_the Iayellg is @ hydrophilic

¢ i1 t'4

Iaa;)er. 5 A

thod Sr e ORANSS erein the

bIhg S AHEF
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solvent A is polar and solvent B is non-polar,

impregnating said layer with a solvent A wherein solvent A s bound to the
layer and may not leak into solvent B,

applying the compound of interest on the impregnated layer,

adding solvent B so that the applied compound of interest and the layer
impregnated with solvent A are in contact with solvent B,

removing the solvent B after the distribution equilibrium has been reached,
and

determining the quantity of the compound of interest in at least one of the

solvent phases.

A method according to claim 1 wherein the quantity of the compound of interest is

determined in phase sticking to the layer.

A method according to claim 1 or 2 wherein the laver is a hydrophobic layer.

A method according to claim 1 or 2 wherein the layer is a hydrophilic layer.

A method according to any one of the claims 1 to 4 wherein the non-polar solvent is

octanol.

A method according to any one of the claims 1 to 5 wherein the layer is a membrane.



