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(57) Abstract: The invention concerns arrays of selid-forms of substances, such as compounds and rapid-screening methods therefor
to identify solid-forms, particularly of pharmaceuticals, with enhanced properties. Such properties include improved bioavailability,
solubility, stability, delivery, and processing and manufacturing characteristics. The invention relates to a practical and cost-effective
method to rapidly screen hundreds to thousands of samples in parallel. The invention further provides methods for determining the

conditions and/or ranges of conditions required to produce crystals with desired compositions, parficle sizes, habits, or pelymorphic

WO

forms. In a further aspect, the invention provides high-throughput methods to identify sets of conditions andfor combinations of
components compatible with particular solid-forms, for example, conditions and/or components that are compatible with advanta-
geous polymorphs of 2 particular pharmaceutical.
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conditions and/or ranges of conditions required to produce crystals with
desired conpositions, particle sizes, habits, or polynorphic fiOuly22004n a
further aspect, the invention provides high-throughput nmethods to identify
sets of conditions and/or conbinations of conponents conpatible with
particul ar swbiotsfoor ns, for exanple, conditions and/or conpepedlsesspat are
conpati ble with advanta- geous pol ynorphs of a particular pharnmaceutical. 7
Jul'y 2004 WO 01/51919 PCT/ USOL1/.00531 HI G+ THROUGHPUT FORMATI ON
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speci fical |y, ‘lgpvention is directed to nethods and systéns for rapidly
produci ng anci3 screening | arge nunbers of sanples to detect the presence or
absence of solid-fornms. The invention is suited for 15 discovering: (1) new

solid fornms with benefici al Hopﬁﬁh‘ﬁé Wfor their formation,

(2) condi t | ons and/ or conpos ctural and/or chenical
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gas phase tﬁye up regular positions inthe rorgani zation
> responsi ble for many of the unlque properties

of the soI i

2. BACKGROUND OF THE INVENTION

2.1 Structure-Property Relationships in Solids

Structure plays an important role in determining the properties of substances. The
properties of many compounds can be modified by structural changes, for example,

25 different polymorphs of the same pharmaceutical compound can have different therapeutic

activities. Understanding structure-property relationships is crucial in efforts to maximize
the desirable properties of substances, such as the therapeutlc effectiveness of a
pharmaceutical.

30 211 Crystallization
The process of crystallization is one of ordeting. During this process, randomly
organized molecules in a solution, a melt, or the gas phase take up regular positions in the
solid. The regular organization of the solid is responsible for many of the unique properties
of crystals, including the diffraction of x-rays, defined melting point, and sharp,
35 weli-defined crystal faces. The term precipitation is usually reserved for formation of
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of crystals, including the diffraction of x-rays, defined nelting point,
and sharp, 35 well-defined crystal faces. The term precipitati dduly200kual |y
reserved for formation of I 7 July 2004 WO 01/51919 PCT/ US01/ 00531

anor phous substances that have no symmetry or ordering and cannot be

defined by Rkabilsiereor as pol ynorphs. Both crystallization paafshfifsdPi tation
result fromthe inability of a solution to fully dissolve the substance

and can be induced by changing the state (varying paraneters) of the 5
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di scour age g¥fag gblpbaihs.on or crystal lization include, but are not limted

to, adjusting t t.ure ustln time; adjusting the pH,

adj usting the a%ﬁ%f‘%ﬁ @’3)413‘@ gﬁ"iﬁ%’%@el@%‘ﬂb‘fﬁﬂfp ot fiiBst ;

a(cjij ust i ng( tdmobfﬁuilﬂmbmucbhmimmeémiub@d b@ha@@n@th@@ﬂﬁt&flﬁﬁﬁhg pmﬁﬁ@‘ﬂéﬁﬂ I

i dentit r one e so vent
10 rem)zgl as?gt'% 1%9119 ‘% uc@ Nl &?P %&%%Eﬁsé‘hﬁ? f 8?@}6‘1 t%?‘lroﬁjﬁifcqr &c%qrag

preci pitat mmatﬂ@m or Grﬁhihmml inctpdetagp areabt imita¥ iof ddpusting the mimpeeange:,

adj usting aad Qhﬂgr@%%%pthgg?lg%u%ﬁq&% n@éﬁmgor?&rt{lace area);

and adj usting the sol v process
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deposi ti on cohirailibg evaporatdroofake wiventle. g ufiblingt: el pRssuldlér ddfls@id e rat e of

| eat th tribut Aggl t
the f or ot 1P o F At Ssdh Pl PisSeiiBrotit o part ol es (e.0.,
crystal s) sti ckimportaotmrotesses id trysitllieativodyerranicatiah; gmwﬂgk:hafceein&ﬂliciélot h 20
nucl eati on pggjgm&rn&vggg] Fﬁgﬁ%a%}%ﬁ% Ridete MG u.t]@wﬂeeﬂcthggﬁjase e deV| ation
qui suc

from thernodynamc ri.um St ances,
conpound®® EAEXbutiRs AEsIcems, theaby allowing gpatticletto form famla smngsmrmt | cul ar

Bl MOt Ll ey e e Bt OF Pt el 89 Biostion blsclidubstancoon, 4
habit, and?225* E*t’%ﬁ %l@érg?%‘ferriﬂﬁﬁfﬁ‘&#gh@i‘ g‘@e‘ﬂe Setgrmive thesizgr e and si ze
can af f ect dixtvihaftian.t Agglongpratiohds the feriation oﬂ&@e@&ﬁi%&@’éﬁéﬁﬁda%‘i mokd1cl udi ng

bi oavai | abi The | asses ilch crystals of a given
conpou nd rrg %%F 1(ee$ Jrgﬂ%gagg%@%mgétﬁ%b Tﬁ 315 ?%lﬁ\ggmpg f?ﬁyﬁ’éﬁ%tgcr yst al

si ze. 30 nmcleat@nlae@gqomh is Supstsatination; whieh & dofindd asdlot de@iayist fibmi zat i on Chiral

chem cal ceampabdRamid@hildeihbi t congl omerate behavior can be resolved into

enanti onmers by r stal l'ization (i.e., spontaneous resolution, see e.g.,
Collins G et aPu stances such as pharmaceutical compounds can assume many different crystal

forms and sizes. Particular emphasis has been put on these crystal characteristics in the
pharmaceutical industry —especially polymorphic form, crystal size, crystal habit, and

25 crystal-size distribution— since crystal structure and size can affect manufacturing,
formulation, and pharmacokinetics, including bioavailability. There are four broad classes
by which crystals of a given compound may differ: composition; habit; potymorphic form;
and crystal size.

30 2.1.1.1 Resolution of Enantiomers by Direct Crystallization
Chiral chemical compounds that exhibit conglomerate behavior can be resolved into

enantiomers by crystallization (i.e., spontaneous resolution, see e.g., Collins G. et al.,
Chirality in Industry, John Wiley & Sons, New York, (1992); Jacques, J. et al. Enantiomers,
Racemates, and Resolutions, Wiley-Intetscience, New York (1981)). Conglomerate

35 behavior means that under certain crystallization conditions, optically-pure, discrete crystals
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Chirality in Industry, John Wley & Sons, New York, (1992); Jacques, J. et
al. Enantionmers, Racemates, and Resol utions, WIey-InterscienddulyReW Yor k
(1981)). Congl onerate 35 behavi or neans that under certain crystallization
conditions, optically-pure, discrete crystals 2 7 July 2004 WO 01/51919
PCT/ US01/ 0083 omsopr yst al clusters of both enantionmers w lpegfiRbfiosal t hough,
i n bulk, the conglonerate is optically neutral. Thus, upon spontaneous

crystal | | zat | o chi conpound as. its_ conglonerate, the resulting
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to crystal |12  mRrratyre, solxatixdngs.and dét“fe&c?écm(én%tb@tabuléy by
i nocul at i ng)fa coﬁlppnﬁids:atﬁhrbﬁd @flgloalerid 1048 bedn 6slfﬁ§h§h@@,%’f€&t 8&eH alwst al s

of the dgg Qner. Tereater e optically enriched
seeded enan &&geﬁﬁﬂglv?mtﬁ’ B’@“@i‘bﬁ?&‘? ?@Gfﬂ'ﬁ%ﬁ%g%r%ﬁfqr%mﬂ
.crystall | msrtadimzaﬂm teferptal oyystaﬂuzugjdsm:teammaeuf BSonpguabirdib a¢RMIONBHaE €S
I Ki t
(1 nagal! (38580 eGP0 8 MALLLNG0, S S
crystal | i z&Rpgiomsr. Beareadiar, eyystalseof theeptieallyrenti¢hed hadedaelammdupcmgeiﬂ: by the
use forei gﬂn&@B@‘eﬁ Hasitzed e fn%&‘éré‘ﬂt;a?éryﬁéllmaho§% %sﬁ SpincBi e n%g%c

Co d J | K (19
naol ubl B atoeiproais Hnsesk (R ks e Biasaon duaveécaéégmhous wi th

the 20 seegyreferenitad mmu@han%fmﬂum&o@@ép@%m@ﬁ%& n%nbheptﬁﬁﬂpS' te

(Jacques, nti omers and .Reso
W ey- I nt e%s%‘?eerﬁ%éﬂalﬁ\gag%@ tf?‘“(‘f@@f gcg?lgn Seﬁﬂgfyafé
rationali za?ftftrmhﬁlslstfhafomasloﬂompomdsf JohhéVM(& Sonselno.prhéfoskl(lDa@@ Bér
growi ng Cr
GX%I% Mﬁu@@&dﬁ{ve ot Hltoﬁr(tjlrﬁe%sr s £ts']Igz%es i) R’W tt"f&ddadl et

crystal lg;éﬁat ion while the er ena
al ypeedyin %ﬁ#rasaw oshef sohhlz-additiges lgﬂwﬁmmm (acques, 7, et@l986) Top.

Ster eoc hemEniticklers, Matdaeass, frarRes@Riichs, Mﬁmté}g&eiﬁ@mgw?&&ggwt 1. ijt)ht he
es

many rel ev abl .or, di.scov conditjons and a
pronot e @Sfiﬁ@?‘lﬁ g P I ‘g?ﬁ:?g n of theaddidiye onths sustace 0§ gropiing he
phar maceut catalsiaidusof the soltite eeantibmers @indei it cryslaBiz@baritieiS otRdr a particul ar

phar mac eﬁ; il oSt A AREHY L fhadier B 180), 1Rl Bnbel 502 fIBL1ABY O° ! €99
5 Addadi er af, (1986) Top. Stereochem. 16:1). Methods for rapid, high-throughput screening
of the many relevant variables for discovery of conditions and additives that promote
resolution of chiral compounds is needed. Especially, in the pharmaceutical industl.'y, where
for example, one enantiomer of a particular pharmacentical may be therapeutically active
while the other may be less active, non-active, or toxic.
- 30 ,
2.1.1.2 Resolution of Enantiomers Via Crystallization of Diastereomers
Enantiomeric resolution of a racemic mixture of a chiral compound can be effected
by: (1) conversion into a diastereomeric pair by treatment with an enantiomerically pure
chiral substance, (2) preferential crystallization of one diastereomer over the other, followed

35 by (3) conversion of the resolved diastereomer into the optically-active enantiomer. Neutral
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2.1.1.2 Resolution of Enantioners Via Crystallization of D astereoners
Enantiomeric resolution of a racemic nixture of a chiral conpodfeyéd4 be
effected by: (1) conversion into a diastereoneric pair by treatnment with an
enantionerically pure chiral substance, (2) preferential crystallization
of one di aswsrasmgp over the other, followed 35 by (3) cegvaseimssiof the
resol ved di astereoner into the optically-active enantioner. Neutral -3 7
July 2004 WO 01/51919, PCT/ USQ1/ Q0531 conpounds c¢an be converted in

di ast er eonmePTHPORNS Fal B CoFvE mg?ﬁtﬂ‘?@g‘iegpﬁqus dirsetsynibesis by daming whil e
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b : y 1nvolve testl

di astereoneric pair nust be ascertalne IS ma s Img hundreds
of reagent SMUESIUSy I angjasngct, ths pptimaldipstesenresris pairiayshbe ascertairfeds Thisomyl exes,

or i ncl usi GAwIW tedting MEndiOMERT wderd tol fOfnR EAB! reacliol BARINEs RRRGE radshifOl Vs
det er m ni n%ﬁ‘%si?l mal .cglndltlo s for resaql ytion of the optimnmal diastereoneric

pair, for Afrp P g e berompe wfeEd. Agteaend appest ipplvess and
t enper at ur eBterrmining optimablenditiohsfor esolutity ofthé betiital dRSlerdomeac peEForused in the

past areqd i optinmal c I tiQns an addjtives are rarely
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whet her t hgggialddsd | M : g a_]F)i . _campounds.
For exanpl e, soISi d-%éynéﬁggﬁ&gquﬁségéﬁagﬁﬂ{%?’r %leu rgl}ﬁﬁ?g%r?ﬁgmg.og% t he
free base Ty FElewnpmgablentiwreigsda basic nitrogen or as a salt, e.g., the
hydrochl oride salt of a basic nitrogen-containing conpound. Conposition
also refgrs to grystals containing adduct 20 nol ecul es. During

cryst al IfS;at i onﬁ'cllé/2 p&%@%ﬁg& i on an adduct nolecule (e.g., a solvent or
water) can be i Gomppsitiatefirs whather ki solifi-forrn is adbglchompommd dies Smbfaaser or
trapped w thi LGle oF . ..Such. ositions are, referred to
as inclusi %ﬁ%ﬁo@% hF%?#ay@%’astogé f IJ\E/\%% é‘?be% e'elgllﬁllctgé?]ﬁeélg 8?%tee§:fetp‘hg?%e
‘matrix) andassoifvgempoynddivisg e besiopipegeniriaha salk egn the hyjirockhadmit ofiacr yst al

forms as a@g&i@ﬁhﬁ%én%n&ﬁﬁn%%oamﬂr@&ﬁ;&lﬁﬁioﬁfais%%fe&% El%ﬁ?@ E&R&E&g ?3duc§ uch

25 as t bi avi'il ability Qr ease of processing or manufacture a

phar mac F‘E’g‘T"F BFOP““WS‘?@“%H RrSTIBYRIcRay a@‘%‘@é@PV@ﬂﬁiﬁ-& Dolyeaty readily
or havel di ffagerpoah bmg@ﬂfﬁa’ﬁﬂlintgﬂﬁl_ﬁ%@ﬁiﬁd z&ﬁo@?éd &8 ﬂl@@&tfakbe,t&aﬁg;séa%&ﬁz& #8S ploln_di ng
non-i ncl usi_ on conmpo 1. It . e sane conmpoynd. can crystallize
a1 or oREOESOL PR SHeh e 5ered o o8 Musions, B i bt (e

molecule incorporated in the matrix) and solvates (solvent trapped within a matrix).

Whether a crystal forms as an inclusion can have a profound effect on the properties, such
25 asthe bioavdilability or ease of processing or manufacture of a pharmaceutical. For
example, inclusions may dissolve more or less readily or have different mechanical
- properties or strength than the corresponding non-inclusion compounds.

2.1.3 Habit
30 The same compound can crystallize in different external shapes depending on,
amongst others, the composition of the crystallizing medium. These crystal-face shapes are
described as the crystal habit. Such information is important because the crystal habit has a
large influence on the crystal’s surface-to-volume ratio. Although crystal habits have the
same internal structure and thus have identical single crystal- and powder-diffraction
35 patterns, they can still exhibit different pharmaceutical prbperties (Haleblian 1975, J.
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anongst others, the conposition of the crystallizing medium These

crystal -face shapes are described as the crystal habit. Such 7dtlg2f@t i on
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species (i.e eren ’EaLﬁ’e) or shift from one
crystalline species to another. This phenonena is known as pol ynor phi sm
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2.1.5 Amorphous Solids

Amorphous solids, on the other hand, have no crystal shape and cannot be

characterized according to habit or polymorphic form. A common amorphoﬁs solid is glass
in which the atoms and molecules exist in a nonuniform array. Amorphous solids are

25 usually the result of rapid solidification and can be conveniently identified (but not
characterized) by x-ray powder dif&éction, since these solids give very diffuse lines or no
crystal diffraction pattern.

While amorphous solids may often have desirable pharmaceutical properties such as

rapid dissolution rates, they are not usually marketed because of their physical and/or

30 chemical instability. An amorphous solid is in a high-energy structural state relative to its
crystalline form and thus it may crystallize during storage or shipping. Or an amorphous
solid may be more sensitive to oxidation (Pikal ef al.,1997, J. Pharm. Scz:. 66:1312). In
some cases, however, amorphous forms are desirable. An excellent example is nolvobiocin.

Novobiocin exists in a crystalline and an amorphous form. The crystalline form is poorly
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milling codwfinge  mgchpnicyl gBrition ofipharmagpiticel splidsiis known to cause
amorphization of the crystal structure. The degree of amorphization is difficult to control

and scale-up performance is difficult to predict. But if methods for production of

25 panoparticles directly from the medium by control of processing parameters can be
discovered, the added expense of milling could be obviated.

22 QGeneration of Solid-Forms
Crystallization and precipitation are phase changes that results in the formation of a
30 crystalline solid from a solution or an amorphous solid. Crystallization also includes
polymorphic shift from one crystalline species to another. The most common type of
crystallization is crystallization from solution, in which a substance is dis;solved at an
appropriate temperature in a solvent, then the system is processed to achieve supersaturation

followed by nucleation and growth. Common processing parameters include, but are not
35 limited to, adjusting the temperature; adjusting the time; adjusting the pH; adjusting the
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25 producing and screening of diverse sets of solid-forms on the order of thousands to

hundreds of thousands of samples per day, cost effectively, are needed. _
Despite the importance of crystal structure in the pharmaceutical industry, optimal

crystal structures or optimal amorphous solids are not vi gbrously or systematically sought.
Instead, the general frend is to develop the single solid-form that is first observed. Such

30 lack of effort can lead to the failure of a drug c'andidate even though the candidate may be
therapeutically useful in another solid-form, such as another polymorphic form. The
invention disclosed herein addresses the issues discussed above. |
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35 7 7 July 2004y,3 7, QUMMARY, Sk i spect. the present
i nvention provides g_n arréyegﬁssarrg{ﬂg{g %%nprlésrﬁrbr?gygfsra% lﬁgr?(é I %mé%
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conprises a digf f gt i HhdbkitesQfaifhent BAGL: ngt ] ach
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and wherei n onesagiblesaties ip thelcerpsntratipn ovepmposidamnof af Isast ¢ne material, and wherein
conpound- of - i nt efe%f saidAYLDGwE Kh Gihd bk Q) rray. i onpri sed
of at least 96 di f_f_e?aént saarrpl ecs,l%c%@nt%ﬁe acrr%m}d?ff%%}%é’gmggglalﬁ%ﬁ of the
conponents at sefhFidte sites fromnultiple sources under the control of an
automat ed di stfi fubirQns ERGRAN ST 14006 BlrephiRh6hEs the array can be connected
to or accessed by neans for screening each sanplé for at |east one
variabl e rel fatC) née ergaych Emedly ipput phips bereongiton eeparatessites fronamsktiplsrsdurasspect
the present i nvegabac Rl 198 2 A0nAtd Sitriflich HIBLARLCOAPT Ising @ plurality
of solid-forms of a single conpound-of-interest, wher ei n: a) each sanple
conprises a did} fehasein theiasrayiean be tormectpdta of adcenseddompansfor sreening eashnaregde h
sanpl e varies i ngt N8 caRe St AL Q) RAIRPS] JHl .| east one material,
and wherein one of esaatiqgl at aii)earst t%&ocqonpoﬁfe&rﬁlyg%lglfogﬁges'

conpound- of - i nt erasecond aspesighapkeotinvention provitss anpirayaf shreplet composis@apl es
conpri e Sl of WhiaGbrsbea GREB OIS of ving a different

physi cal s'?éateIPromthe ot ae_r,éig t'he ga?rlaf?elrsgaléggrr%rised of at |east 96

di fferent samp) ech spmplaremprisesy differdnbmingite pfat feags two eompohets whpenemts at
separate sites fLOMAULiRIE SRUNERS i afttl: ed

di stribution rrecﬁgﬁesr_n Salmd ((a:) \A)E1er e?%ﬂaﬂlgsséé@g?g@g%{@gn%geﬁlﬁgc edl% 0 or
accessed by mearfhepbaida deagtiyn gorepappntsis s compoupd-ofintéresh dviopeknoani abl e
relating to cheng'cgaiky or physical properties. In a third aspect, the present
i nvention provides a method of preparing and processing an array of

sanpl es conpr Pizhéras tysp samplestcgmpriseselid-fgrmsonfivhe cofopenngiofidriteest having a

conpound- of - i nt &fig&knt phix@APLA:S kB the other,

¢) the array is comprised of at least 96 different samples,

d) the array is formed by input of the components at separate sites from multiple sources
under the control of an automated distribution mechanism, and

¢) wherein the array can be connected to or accessed by means for screening each sample
for at least one variable relating to chemical or physical properties.

In a third aspect, the present invention provides a method of preparing and processing
an array of samples comprising a plurality of solid-forms of a single compound-of-interest,
comprising:

a) selecting component sources for the samples of said array, at one or more
concentrations,
b) forming said array of samples of the compound-of-interest, wherein:
1) each sample comprises a different mixture of at least two components, wherein
cach sample varies in the concentration or composition of at least one material, and
wherein one of said at least two components is the compound-of-interest, having a
known activity,

2) the array is comprised of at least 96 different samples,
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a) selecting conponent sources for the sanples of said array, at one or
nore concentrations, b) formng said array of sanples of the

conmpound- of -i nterest, wherein: |) each sanple conprises a differmpt200%xture
of at |east two conponents, wherein each sanple varies in the
concentration or conposition of at |east one material, and wherein one of
said at | east twd) dberpoyenfosndddytitymt clohpampdeais-at sdpanesites floavinnigpie known
activity, 2) the ar i ri of at least .96 different sanples, 7a 7
July 2004 3) the ars:ogrée%@d%g%hé@gf?nnaﬁu ma(t)‘% d?ﬁ%%bug%wg%gﬂf@’ aﬁﬁ separ at e
sites from nulti g} evhesspuihe agayumanl be canhectaion br astessefl bg meanstfonmteetingleaghr i but i on
mechani sm and 4) i rav..can, be connect.ed to. or accessed by
means for screeni n\é@%g%ﬁ& aggﬁ%ﬁéee v%}é?bq%lﬁdalgg és%)tctﬁ‘(a)nrlllgaI\'?f;ﬂ;"lily(fi Cicﬁé)r?pgﬁgf’iaﬂ to
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processi ng netho > conpri si. t least two different
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i nvention provi désa fauriesshert] tiof prebetitenveitiinygoades o methofl of datermfnirg asdohidrf@m
conpound- of ¢} nt. { referred.di ssql ution .properties,

conpr i ot ng: H EAE kbt oIS RATRE RosRl L BIER Hlsfi ot BB R SBR e s
conpri si ng: 1)a)seteparingayacayrd sanapi¢s of durcompouhdiof-fritezes aompprisingof sai d array,

at one or nore rali 1 ng said.array of sanples of the
conpound- of - i nt e?}e)sr}’lgl,%a%ﬂ%gygﬁ?%:%miS@%Jasg%m%%%pmlpgs 8tz)sraf1151rai‘%%saI R F%‘O fent mixture
of at |east two compowremtons,wherein each sanple varies in the
concentration or qg;%&' L frat |ea one nyi er.i al nd wherein one of
said at | east tm%fconpo%steakfagra gf%}llgieégfsntp&g%ﬁor?ld{og? -'?%%thrre%tswgemﬂ'avi ng a known
activity, ii) the darr eathssnpdommprissa differat mbéas bf A Geaclitfvb esrepinesg e iii)
the array is formed by | f. conponent s_at separ sites fro
nultiple sources undéar(}h?agﬂ)tl%garl?tegr %ﬁheocfolq%ﬁgagﬁ? ShatEa™ ?%‘i?ftrai?})eﬂsttf’g%m%%‘ﬁ]’ani sm
and iv) wherein the aardawhesamoreef saxhaideisigeo can@mneds s dssethpbyndrfamearedtor
screeni ng each sanpl Evf-m ra]@igwhg&l% one variable relating to chem cal or
physi cal properties, 3 %r ocessi ng The sanpl es by using processing nethods
to generate an array thompaiiscemgpraed oflacrsst 96 diffesol saniplegr m of t he
conmpound- of -i nt er est: i iy gcessed . s | es tQ detect.at |east
one solid-form d) ﬁfa?d%llgng SQ?E%%}F% lg?qﬁr?g{l ﬁ%ﬁn%of@llltsrﬁg}r})pé"rsat% igs %‘é utép?e

conpri si ng sol i d-f or mepurceginddithecanimi afgn hitemateddigtibitioo meplianfsin, @81 of t he
sanpl es, and

v) wherein the array can be connected to or accessed by means for screening each
sample for at least one variable relating to chemical or physical properties,

b) processing the samples by using processing methods to generate an array comprising at
least one solid-form of the compound-of-interest,

c) analyzing the processed samples to detect at least one solid-form,

d) adding dissolution medium-of-interest to samples comprising solid-forms,

€) determining the dissolution profiles of the samples, and

f) selecting one or more processed sarnples having the solid-form with optimal
dissolution profiles.

In a fifth aspect, the present invention provides a method of identifying sets of
conditions or components that are compatible with a particular solid-form of a compound-of-
interest, comprising:

a) preparing an array of samples of the compound-of-interest, comprising:

1) selecting component sources for the samples of said array, at one or more

concentrations,

2) forming said array of samples of the compound-of-interest, wherein
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f) selecting one or nore processed sanples having the solid-formwth
optimal dissolution profiles. In a fifth aspect, the present invention
provides a nethod of identifying sets of conditions or conponeniul 20b&t are
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known activity, ii)idtHe agey ayomgrissdofnt icag @6 diffeant dagpks, 96 di f f er ent
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chem cal or physical” properties; processi ng
processi ng met hods toSEg@h@foa@téeaatmnawraﬂblec’dmplgltephegn@t Orﬁhgacsﬂl pmmmsol id-form

of the Conpou;bgl- P{gc sgﬁaﬁhg§f£nc1]ph§fgbyglgl?lé%{ok&gin%l;'l@th%sqﬁggn%l%ge a%%xqgl S ;;[n%ng%[ ect

at | east one re proces
having the parti bastane sbifiifeinf Gitln compend-of-erderpund- of - i nt er est |n order to

dentify the S§t snalbinsUitdoRRE ol EURONCH Sod NRLoifAI G, GRIPAL I DI @ WILD (e

particul ar sol e conp Interest. in a’sixth aspect, the
present i nventd ofelgstingdnges Harerm@dftssdd efmpilad dating b}w paytieusr solaifforng ofttie t i ons or

conponents t hat B4, —010 lf)te}e@m lghiter §o%egﬁ‘%) tﬁ’@se% of gon%{t%ﬁg oaf chgoneLto [hn} ar? t he

conpound-of -i ntere conprisin an arr
conpound- of -i nt eﬁfématlble@Jnlbﬁh@aﬁgulaﬂaolléédlmoifthwqomp@mdménte@ources for t he

sanpl es of said gryay, a%tﬂg I’l[g? %se%k@enﬂ&?&ﬁ%%s aqltlét}?c;&sof 1d2%]t1ff§1%%pﬁt pg said array

of sanpl es of the conpoun -1 nterest e conprises a
di ff erent nfondisions esfcomporieaia diat prexentaripgdritfotsationhts eysallieafotm stapl e vari es
in the concgnid.ald HinQfesCo i on of at least one naterial, and wherein
one of said at Ieast two conmponénts is the conpound-of-int erest

a) preparing an array of samples of the compound-of-interest, comprising:

1) selecting component sources for the samples of said amray, at one or more
concenirations,
2) forming said array of samples of the compound-of-interest, wherein:

i) each sample comprises a different mixture of at least two components, wherein
each sample varies in the concentration or composition of at least one material,
and wherein one of said at least two components is the compound-of-interest,
having a known activity,

ii) the array is comprised of at least 96 different samples,

iii) the array is formed by input of the components at separate sites from multiple
sources under the control of an automated distribution mechanism, and

iv) the array can be connected to or accessed by means for screening each sample
for at least one variable relating to chemical or physical properties,

b) processing the samples by using processing methods to generate an array of processed
samples of the compound-of-interest,
c) analyzing the processed samples to detect at least one without the crystalline-form of

the compound-of-interest, and
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having a known activity, ii) the array is conprised of at |east 96
different sanples, iii) the array is forned by input of the conponents at
separate sites frommultiple sources under the control of an &Juyr2aded
di stribution nmechanism and iv) the array can be connected to or accessed
by neans for screening each sanple for at |east one variable relating to
cheni cal or pHl)siselasting papermdreprocdsyed parapless bit dg nothevestheplysallilpyfous pfige

processi ng net ho en : Ay . e
conpound- of - i nt e%ggl (%ng??g%ég%sg?‘%eﬁohg%g?%ggéegsgog%grgdﬁ{rﬁng%%n%g%e?‘ Iesé%fﬁlat | east

one without the ®rgysutar inhipi formanienodf thetdnestalimeoroned taf compowndedtinterasid 7c 7
Jul 2004 d) sel i I . ave the
y ) B4 de ﬂ,g%gece theﬁ%%@@ﬁ%??&;&gm&lgd Bﬂﬁéntn?)ﬁté%%lisfog

crystalline-formof t onpo -interest 1n order to the sets
of conditi opdiiongeneemnensnts thatwgversqfpanaging ofgr solidhtriy$alting-formvaf 4 omapofind-dfe
crystal li negfQEmghpddif. conpound-of -interest. In a seventh aspect, the
present invention provides a nethod of identifying sets of conditions or
conponents t h# P@paEingen pmradsiramesef the selisl drpptatingSom ¢f theecoinpowndadi-ingerest,
conpound- of - i nt gy ineCONMPrising: a) preparing an array of sanples of the
solid crystalline-formof the conpound-of-interest, conprising: 1)

sel ecti ng conponéhtselsgingcespdngnt spureesdenths segplss obaidduray, mbgne camoone or nore
concentrations, 2) fofmf@nsaid array of sanples of the

conpound-of -interest, wherern: i) each sanple conprises a different mxture
of at |east two briponesiail amap ef saimples eftbhcopmephdeofvinteiestswhereitthe

concentration or c QW%h E:irﬁlﬂe Ebfmpﬁ eslaggﬁtr%'l?ﬂﬁn%gf{t Ilégt 0 %}gpo\f‘){gﬁ{, ﬁ\’gl@reﬂxne of

said at |east two conponents Is'the crystalline-tTorm'o

conpound- of -i nterest, ed¢h y4mple arikigvie cepesntyatiop or ¢dmjpositien efiat Eyst ose wympli sed
of at least 96 difTer alwiRAEPLRY sdid dtkealllGo Bbhihodsis R/ BRF oYl ifMbm BF L NE
conponents at separate sites fromnultiple sources under fhe. control of an
aut omat ed di stri buti othesermprand-efintese biwing 4 knewapetijty.can be connected to or

accessed by neans fiQrth%%%%@h%rﬁ@&&a?l%gg?b@dif%%ﬁtsgxtng]legaSt one variabl e

relating to chem cal or physical properties, processi ng the sanpl es by
usi ng processi ng methtdsmayds femed byt iapraf te ceryponentpatiseriarat sites oo swbpleanpl es

of the compound- of - i nlEsindetihe EARbYK iaﬁ'g\jt&ggfcpﬁigﬁﬁﬁﬁﬁqlcgl?a%he&dt 0 det ect

at | east one without a solid-form ecting one or nbre processed
sanpl es that do notivVhée¢arassan He ¢asnepsed;te oxacaespedtby means for screening each sample

for at least one variable relating to chemical or physical properties,
b) processing the samples by using processing methods to generate an array comprising
processed samples of the compound-of-interest,
¢) analyzing the processed samples to detect at least one without a solid-form, and
d) selecting one or more processed samples that do not have solid-forms in order to
identify the sets of conditions or components that reverse formation of the solid
crystalline-form of the compound-of-interest.

In an eighth aspect, the present invention provides a method of identifying or
optimizing sets of conditions or components that promote dissolution, destruction, or breakup
of a solid-form of a compound-of-interest, comprising:

a) preparing an array of samples of the compound-of-interest, comprising:

1) selecting component sources for the samples of said array, at one or more

concentrations,

2) forming said array of samples of the compound-of-interest, wherein:

i) each sample comprises a different mixture of at least two components, wherein

each sample varies in the concentration or composition of at least one material,
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identify the sets of conditions or conponents that reverse formation of the
solid crystalline-formof the conpound-of-interest. In an eighth aspect,
the present invention provides a nethod of identifying or opti7uBi20g4sets
of conditions or conponents that pronote dissolution, destruction, or
breakup of a solid-formof a conpound-of-interest, conprising: a)
preparing an array of aslarhgtedsorsfof tdidat dastpeo nanmhentnisdreestid-faamnybthiesi ng: 1)

sel ecting conponent s fC e I id array, at one or nore
concentrations, 2) fo‘?&rﬁp%gédsafﬁéte%%%%%g? @g‘?’r‘g{’%‘ﬁ%f t he

conpound- of - i nt er esd), thaheres pompriseceef@hlessh Apliffecorpmpegs a di fferent m xture
of at least two co . I |l e varies.in the .
B85 AL a3 BOBLE Y BLLSRL k B i o

concentration or conposition one erra

wherei n one of said atoutcenwidert thocanirnipd e mitsmatsd diktebigiohinecapism, afd t he
conpound- of -i nt er esty, A 1, Vi I he arr IS conprised
of at least 96 di f? e)r gﬁ%&éﬁ?}p&ﬁgﬁé&ﬂ:@?féﬁ%ﬁ%&éﬁ aaéfesl)sg&fyonrl%sdﬁ%f/cr?eﬁﬁﬁte %’f t he
conponent s at separ at sampicfesat laagiwnervariablp kedating daichemécaliorghbysidahpgropatidsy ol  of an

aut omat ed di stRi ' i . L\ in.th rray.can be.
connected to cl))? gﬂé{::éesglggetgg%{%ﬁ’%gg‘s"mﬁ%&og‘:’\égrnégev‘l’ﬁ%(gdSé%%ﬁgragaaﬁp & YO 38| east
one vari abl e r el poiasgpdsanpisariteabmpeunglofgitaes, properties, b) processing the
sanpl es by using i 0 ..ar RIS
ot oceased’ sams] SLBLPEERY AR AR | U IAL Ep IRl BY BB SLI cessea
sanpl es to det ectompoupdeefsnterssicandi t hout t he sol i d-form of the

conpound-of -i nte - i e _processed npl es that
do hot have b Sa e 0 b 2FicERLd B0 P PR BABRPRER O o
identify the setempougiridittieicstisorder to dleptdf dhrtssts phamditiomsirbdmpdnentstitai on of
the solid-formo mound- of - i a-ninth aspect, the present
i nvention provi d{éﬂs}%g??{e%tgﬁ%c#g% S?Ifi eﬁ%%@r%]tao%&g%?f%ﬁespsol id-formof a
conpound- of - i nt elnggtinth ggprgss thepmggnt iayenperepavidesg neathedrof algnttffing ampptosal of t he
conmpound- of < h.ater est,, . g&mﬁjoﬁin?egést Jc?)mﬁx%li cting conponent sources for the
sanpl es of sald array, at one or nore conhcentnations, 2) formng said
array of sanplagsprefaringen aoypdsardles bf thatempand-ofintret, nomprjsingach sanpl e

D oo 2l 11 B RQertl bt o hols k3R cab i, SATROBEDLEnMPELE 0 ca0h

sanpl e varies in‘the cohcentration or co on o east one materi al,
and wherei n one of ceggegragibns, east two conponents is the

conpound- of -i nt %)e %rming said array of samples of the compound-of-interest, wherein:

i} each sample comprises a different mixture of at least two components, wherein
each sample varies in the concentration or composition of at least one material,
and wherein one of said at least two components is the compound-of-interest,
having a known activity,

if} the array is comprised of at least 96 different samples,

iii) the array is formed by input of the components at separate sites from multiple
sources under the contro! of an automated distribution mechanism, and

iv) wherein the array can be connected to or accessed by means for screening each
sample for at least one variable relating to chemical or physical properties,

b) processing the samples by using processing methods to generate an array comprising at
least two different solid-forms of the compound-of-interest,

c) analyzing the processed samples to detect at least one solid-form,

d) screening the solid-form samples to detect desired solid-forms of the compound-of-
interest with new or enhanced chemical or physical properties, and

¢) selecting one or more processed samples with new or enhanced chemical or physical

properties as the optimal solid-forms of the compound-of-interest.
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having a known activity, ii) the array is conprised of at |east 96
different sanples, iii) the array is forned by input of the conponents at
separate sites fromnultiple sources under the control of an auupmabed
di stribution nmechanism and iv) wherein the array can be connected to or
accessed by neans for screening each sanple for at |east one variable
relating to chenicatentbrsysttythe prbenpinepent prosidest) mehaiad sdenifyink heolibfsphes by

usi ng proce gg 92 ay rising at |least two
di fferent S%F!I) orBP&FL?C%ﬁlﬂgﬁg]%v%%ﬁlaqupgbmt ecrmelg’%ITP c) anal yzing the
processed sar’r}ﬁ)esrepmgnemyca'tsamlﬂastftl@rmempmjnd«bffrmerres;,cd:)lplsisi:r@enl ng the
sol i d-form sanpl OSTFBct %%Stssbﬁr‘éél r%és% ff%sHPsa}d %t%f pound- of -

OI'¢,
interest with ne anc chem ca Srca per & and e)
sel ecting one or noweceprgmessed sanpl es vvlth new or enhanced chem cal or

physi cal  proper Qg % kal f

conmpound- of - i nt e?jegtgmﬁﬁgiga 8?35%838#&90 nfpomt“}'uo algtﬁléét thfrﬁlg pr esent

i nvention provides ia n@hhmbloqiompdiawtaicﬁffﬂrmgmmbf ﬁ-léaetrtwnoémpcments wherein
conpound- of - i nt er est i I It

preparing an array of Y hgﬁﬂwcﬁg%ﬂ% C%%ce%(:%tﬁ’ O-r%{pn Pered at %333%5? ?%telﬁad 1)
sel ecti ng conponent smmlrﬁmeotfmd gatmptltwe cmhpcsmmtdlsaherc@;npmaid affiter@st, Nor e
concentrations, 2) foyr i y of sanples of the

conpound- of -i nt er est, B%@%&%M@fv&%ch sanpl e conprises a different m xture
of at least two codi)oﬁlemmismavrebmofaekedh%dilﬁﬂsteatsampiees in the f
concentration or ¢ [ gne nateri.al erein.one o
said at |east two ggpn%gﬁleré Qf&&etﬁ?’m%u theCcc’fm?ﬁ‘nml1 n?'tes'ra'peaéatte Sltef‘l WH&”&’I %nown
activity, ii) the arrsyprdesumiontbe tagdl foanamtomaacsmstﬁsumbnfrﬂeelnmm snmpl es, iii)
the array is formed,pb nents_at separate.sites

nultiple sources 3v dg’?&r’%&ﬁg{ecagl% %%ﬁ;e%&mga ‘gtﬁtocr)ra]%: Bd o 8 g)ﬂtg(frﬁ)Wé
and iv) wherein the asample fopat ldaet ooembkedatmgtmheamm%glsmypmmm for
screeni ng eac n rel at to chem cal

physi cal pr opg? ﬁﬁg&gglﬁg lfhgg e?s?%gk%ﬁe)gega %EO‘% ° %nierr?{ge a%r ogipﬁlémﬁﬁtt hods
to generate an aba%ynwli@-formqﬁ@eabmmm&mmsoI i d-form of 'Ejhe I
conmpound- of - i e ed ) Ies to detect at |east
one solid- for%S %I?ﬁ&m ?}} ér}gést#a(}%kuhdepec E&?e etog‘nc’:fc’ﬁl edited solid-forms of

t he conmpound- af - $m¢eeme§te Swnplbs to idetpat desired mhdefvmsloétjlelcompqun&mﬂmaresseitlect| ng

one or nore procﬁﬁﬁ&fédﬁﬁgﬁk@ﬁliw&ﬁ i nproved bioavailability as the optinal

ni sm

e) selecting one or more processed samples with improved bioavailability as the optimal
solid-forms of the compound-of-interest.

In an eleventh aspect, the present invention provides a method of identifying sets of
conditions or components that produce a compound-of-interest or an enantiomeric derivative
thereof in enantiomerically enriched or conglomerate form, comprising:

a) preparing an array of samples of the compound-of-interest or the enantiomeric
derivative, comprising:

1) selecting component sources for the samples of said array, at one or more

concentrations,

2) forming said array of samples of the compound-of-interest or the enantiomeric

derivative, wherein:

1) each sample comprises a different mixture of at least two components, wherein
each sample varies in the concentration or composition of at least one material,
and wherein one of said at least two components is the compound-of-interest or
the enantiomeric derivative, having a known activity,

1) the array is comprised of at Jeast 96 different samples,
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solid-fornms of the conpound-of-interest. In an eleventh aspect, the present
i nvention provides a nethod of identifying sets of conditions or
conponents that produce a compound-of-interest or an enanti onerijaly 2004
derivative thereof in enantionerically enriched or conglonerate form
conprising: a) preparing an array of sanples of the conpound-of-interest or
the enantioneric deéx iheatanie fonpedipr ingit fjthe Emmatmcitisepgracotipofien mukiply ces
for the sanples of saj n r r ncentrat,i ons, 2) formng
said array of sanpl esé°g¥0%{’%rg¥%t8%%°3%ﬂdp-f§? a1 nlfl%?deés%gn%usmf’ RECEASE Prer i ¢
derivative, whereinv) wherelntte agaypindccompetedte sr accekiséd tormanahs for sureehing eichat

| east two conponents, #}43 rel ) l e varies in the concentration or
conposition of at | eas (;Fenfgll %?%%ﬁgr%n%ﬁgﬁegat%éorcele?lmglnoerpo¥5m§aﬁ”8peétfes’l east two
conponent s i s b) herocessimothe chrplles bp igngeprocasing méthods haginbowen agaydemipyisihg me,
having a known agtd Wi t¥:qkl g]g is.conprised aof at. l.east 96

di fferent sanpl e%% }éllfle%hﬁiltcirpyog ﬁ%ﬁcﬁl}(‘df lél?eét[fg?%ﬁ?%n gﬁnr?g(c:ld%nfa{%edﬂt of the
conponent s at sepantieerisillyesri¢hed i emklbmplae forspur ces under the control of an

aut omat ed i sty k0P (IRENNL PMn RO ot JRELEL0ANGAL T ay can be

connected to o y nmeans for screening eac sanple for at | east
one vari abl e del srdenigg the sohpies te déteat engpligmsércally quricipdrot t@gloms)atqurozesdi ng t he

sanpl es by using Hlﬁs%%‘%?ﬁi ng met hods to generate an array conprising at
| east one solid-To0 of the compound-of-interest or the enantioneric

derivative i ne) evelsatingome of mateleyantinmenidatiyl erpichaion gbraenezdteprbosssed sepplesial yzi ng
the processed s .+ Q. east _one solid-for d) scr ing the
sanpl es to det egéméerﬁghdt%ﬁbﬁe?’%g ﬁ?nlgﬁ?rl%é) g‘a"%’ r enésotg%tlpg)#g%ea C)eomﬁ P%“;%g‘gg ed

sanpl es, and e) biretwritrrnertiomeric dwoivetiverizantofl onpritoaletisalle anbobbdke or

congl onerate pr 0@0‘?1@1%&% sajples in order to identify the sets of conditions
or conponents that pro&uce a conpound-of- interest or the enantioneric
derivative t her elofa tivellib nspatti thepresepbinigntiempriogidesch mesthodad idghtifgimg atteof orm I n a

twel fth as _p&)ﬁ&itioﬁsh)?c oneid thht'}q:]f&{ycé 20, rOQI\IICi-gf?lgte strg?éggqer%g tian%e et'irzjti)(/!e ng sets
of conditions or components that produce a conpound-of-Interest or a
di ast er eonethereoide siergaménically ¢riniehadaf conglateetedmercomatiding: enr i ched or

congl omerat e Lor o CAPRY drit B8sanftles BE ARG AINAD: Al Mol GAMALERHOT the
conmpound-of-in &5t or 1 di'ast ereomeric derivative, conprisi nhg:
derivative, comprising:
1) selecting component sources for the samples of said array, at one or more
concentrations,
2) forming said array of samples of the compound-of-interest or the diastereomeric
derivative, wherein:

1) each sample comprises a different mixture of at least two components, wherein
each sample varies in the concentration or composition of at least one material,
and wherein one of said at least two components is the compound-of-interest or
the diastereomeric derivative, having a known activity,

ii) the array is comprised of at least 96 different samples,

iii) the array is formed by input of the components at separate sites from multiple
sources under the control of an automated distribution mechanism, and

iv) wherein the array can be connected to or accessed by means for screening each
sample for at least one variable relating to chemical or physical properties,

b) processing the samples by using processing methods to generate an array comprising at
least one solid-form of the compound-of-interest or the diastereomeric derivative in
stereomerically enriched or conglomerate form,

c) analyzing the processed samples to detect at least one solid-form,
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1) selecting conponent sources for the sanples of said array, at one or
nore concentrations, 2) formng said array of sanples of the

conpound-of -interest or the diastereoneric derivative, whereiriJuy208éch
sanpl e conprises a different m xture of at |east two conmponents, wherein
each sanple varies in the concentration or conposition of at |east one
materi al, and)weseasing tharemples walelctaterdomgstally wrichethpronagiorserats proaessed
conpound- of -i nt e esOfng the diastereoneric derivative, having a known
activity, ii) the array is conprised of at least 96 different sanples, iii)
the array is far pietingonernygroraferednericdlysondnd or englompraepraessed @gples om

Tl il | Sour ces i Riont BnARRLE olnaRbn BHEGITRS Bk Sb8LE PR, BCNaNT Sm

and iv) wherein the array can be connecte accesse means

screeni ng each guergst er thodiagerednesais dervativatherpeflih slencerhexichliyenrichedivemi cal or
physi cal pr opert'b&%lon@m@fogﬁpssi ng the sanples by using processing nethods
to generate an arrdy conprising at |east one solid-formof the .
conpound- of - i nt efresthirigen ashect. dhepgesentdwirptidnproiades v aystonetoiidentiftaproptmelr i cal | y
enriched Orsﬁﬁ%ﬁx@%&hﬁo&ﬂ%ﬁint&%st?&%@%ﬁ' 1g the processed sanples to detect
at |least one solid-form /g 7 July 2004 screening the sanples to detect
stereoneri cal |8 emmitehed dtrivting Mosheniamefiprtioe tomedre 2 kay|18.800 wgles)each
Sarpl es n or derEhe s BE R T AL R e e R B o SRR
produce a conpoufideast twoicampenssts isghe comwonhidagftivtere®ineri ¢ deri vative thereof in
stereonerical lyy gl e to GRPAL 81T ; ' , the
present i nvent}%\yjong}rpsr ovi des eaogyst em _t%ﬂélﬁ’et&ﬁ%%plggesghﬁ%?fﬁtglp&etgg?n%%?efc%nr m of a
conpound- of - i nt epEaycomprisipg 4t d¢apipne soliddfprmmefitbheompdundi-aftintedsstt sndn nechani sm
effective to prepas gask sohQ:.00Q SANRLE |.Ssing a

di fferent m'x'?:?]re 01?1 atrt{)e_aststwo_ conponent %:mp g?%?cﬁégﬁlgﬁotﬁpﬁgg{% at | east
two conponents i snhenesd champen pophydicdl propetist , b) a system effective to
process the sanples by using processing nethods to generate an array
conprising at |east one solid-formof the conmpound-of-interest, and c) an
anal yzer to detect solid-forns within the sanples and screen them for new
or enhanced chem cal or physical properties. 7h 7 July 2004
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In one enbodi nent, there is disclosed arrays conprising 2 or nore sanples,
for exanple, about 24, 48, 96, to hundreds, thousands, ten thousands, to
hundreds of thousands or nore sanples, one or nore of the sanpliel 2004
conprising solid-forns in gram mlligram mcrogram or nanogram
guantities and practical and cost-effective nmethods to rapidly produce and
screen such sanpleeneicmbpdimant| thpre isthissloscdamahowsprsipe P powird sanemeselor r enel y
pover ful to@kam 1(9 bibdu 84, 48 6o Alirsd St ds QCﬁm%sXﬁssto h@Rrd Yo @bt Qs o

sel ection, or discovery of conditions, conpounds, or conpositions t hat

i nduce, i nhilFe samgics\panpr mese of by eamplesicomprtinasalidforme in mank.aritigram, For

exanple, t h%&béﬁh%%%@m(ﬁ]am% aﬂ@fao%ﬁﬁ\éh&jgosm&%n&ﬁ{ds ﬁ:yrglgz Fddce

anal ysis, optimzation,” selection, ‘or discover novel or ot hérw se
benefici al S8 SRR SichgaRlesgn paralﬂ%n&qswatﬁwcbmmeiﬂan@atre@m noeffokto®l havi ng
desired propgitd @sid a8t GBeRsid SRGQY %gtm%tmvs%iel«,@&' bl distoverPbtdBhditidng,

stability, delivery, or processin nd manufacturing characteristics) and
condi ti ons FORPIBHHAEFOBROIHES ghet in qqqen@b@@r%@dorém ifermationrpdyoliseforrsed t o
identify th@geexampRGht B:Qd?&eﬂ"@r%cﬂuﬂéngﬂlafw&/ﬁgﬁleﬁ’i&?safopsryyt@xlhﬁ cSnfsi@T0r phous
solids may be prepared (e nanoparticles) directl %S % precipitation or
crystalli zaPP‘Gﬁ‘Z%tf?BsSCEB‘Wna?ﬁ diggotemeotgrong Obﬁfh?ﬁﬂllslelbﬁ&ﬁmla olgrfrmete onbodi ment ,

it is usefulyeteicidl sheV@EutsAlsbigh- foﬁﬁﬂﬁvﬁ@ﬁ&n@@?x%ﬁéﬁ&r ﬁfcfr‘ﬁg lﬁ'ﬁ! oved ssol ution
properties. In thi's enbodi ment, arrays of d forns ﬁ

conpound- of ioAvadakility, soubylity, stapilispdelizery, Mefémém@mmfaeﬂmg aliza@;enmy) be
prepared frapa dinkitiShsebt foﬁﬁ‘altl\ﬂﬁ Meredh dl‘he"ﬂggl'ogéd\éﬁ'lbﬁﬂﬁpﬁt%&'bg ﬁfed\% {aBne flo&! 1 ng
process histories. The solids may be separated from an Uid that may be
present. | ncemitiongulere bigh-shiase aise sivral obsmaphony saifs may ecprmrqda‘e 8f the
conpound- of nhxfbbﬁﬁ@l%) dirk2Rg bl BFC@I ﬁegﬁirﬁ or &r?stﬁﬁﬁaﬂof?ﬁﬂp&ﬁnaﬁh {h@@t ?E)f lingt N® same
di ssolution medi um of |nteresF one woul gastric
fluid i f the appltiaghpesmbodimes, it efptSFfﬁi 9 disgqysr mhé wnathabpvsm pigfargd subst ance
in oral dosagenltRhFRpedile HirssQhvshintht, Hedis ¥MdRh rﬁ@%ﬂh@EJ ufd- A GTRies™Y be
sanpl ed versus ti ﬂﬁ?e determ ne the dIS§% uf1oH)pro fil ﬂ$6 Ta
form Opti niMy 8ePieerr¢db fisgh elpraend althe eprpymeaydie pecppgd from dilfﬁerfrnagnl*@nawd/ or t hat

the resul ti g wQbMbin@fbnk Sith Wirfelifd ﬁe&ésymagﬁéstrﬁbéoﬁdéﬁaﬁ% ste%: 1?90%&'
Al ternatively, one may be interested in solid fornms | ssolve at a

speci fied r&gud thesansy tﬁ‘é{f?séfﬁ BTth{SW@ymwﬂlil%%P@eéﬁnaﬁr@wsﬂﬁfem obthsfi | es wil |
| ead to thecqRidufLBEHRkdsd (jrfértiﬁ@n alldhs, & &Hgalalgr e of QLRI samd isoflkiSE ! 0sed
enbodi ment ma prOV|de hi gh-t rou%h put hods to Tdentity sets of

condi ti ons HKEPEL E8sET-nEYoWe WeRrldegdpmrisied gatemiud ifitheapplicetionipter t i cul ar
sol i d- f or ms optfRike B aRRMRIon GP&}Qg §db§lﬂr§:e@rﬂ%ﬂfos§g@ rﬂiﬁl@e@ﬁédi&s@lﬁﬁorﬁﬁﬁhﬁﬁ gpatible
wth advanta eous polynnrg a particul ar pharmaceutical . used
herein nﬁ@glaﬁﬁﬁé“’ lemgh pay be W&’Pled e tinpreto detemmipsf th@:@ﬁ@i@P@)WS’ﬁbrOfﬁwht he
presence o s HAGosR Ml iRkl QN8 fifhs R BRANEIR issbilon i$ Pa}picﬂanﬁ/gf TR ﬂa&ﬁﬁrggs its
function and rel evant properties, such as structura July 2004 an
chemical i nbyimdssuffesispty metgptpble 5o asita be wetth sAliematively, ane may b intesesisd in

combi nat i ongolffornts WHHR RNt § RLifAT Bt B EmPLRmldf BRImul AR MisEhtionOT

otherwi se nore_ attractive to produce or
profiles will lead to the optimum solid form.

In a further embodiment, the disclosed embodiment may provide high-throughput
methods to identity sets of conditions and/or combinations of components compatible with
particular solid-forms, for example, conditions and/or components that are compatible with
advantageous polymorphs of a particular pharmaceutical. As used herein "compatible” means
that under the sets of conditions or in the presence of the combinations of components, the

solid-form maintains its function and relevant properties, such as structural



manuf acture a solid-form Such conditions are inportant in manufacture,
storage, and shipnment of solid-forns. For exanple, a pharnaceuti cal

manuf acturer nay want to test the stability of a particular pdlh®oph of a
drug under a nultitude of different conditions. Such nethods may be
suitable for applications such as determning the limts of a particular

sol i d- f or nhms! chemigeltintegity. o@omﬁaﬁbiligadisosﬁabi getstof cmﬂﬁms aathbinkidams obf

at nosphere t ra r .congentration of
t he corrpounéf%%g%% ﬂel?tea? e[‘iH t ﬁ}éa%tzilcr?{j an normc’al (gzli)dr%}?:‘aer‘?"lr rac?ﬁve tﬂgmg “ifBre of

t he conponemgwfacadela salidrfatm. c&n&bomﬂﬂt®$ arvanpomtast m’mamﬁ"acmire stocegkeatli on;

various neags Ci.pilati Qn.gvent t he best h

control the %v%ltgﬁg[l‘?goﬁ&%%éexgnre "Hore o F%em(%uﬁcgﬁgn Vgt églﬁbl nation
t her eof . | nstanlaty héa paridudat ipplgmbrphtofie dnhgsmdlems anhltmmia@d dififereht ammtlmsoﬁude

met hods to n atible roduce a
particul ar In @B%f%‘?ﬁé{%eglﬁltabﬁe%lde{gphc%p gns%ugl 0R nnéﬁme%ﬁ'ﬁ@ #’ %arta;.‘ful?é Jlgl or
exanpl e3 a fma'ls mwmallocdienmhmlamyun@r cmylohmdimmdrseh@@(wcmh) tegperachré;or m of
a particul f o tion conditions. The
di scl osed ?n%%gﬂﬁg%t%%%%gr%@?n ap??n hetﬁggg’gu%%flﬁ%qﬁg%m un?? 'est vari ous
condi tions tdmaQntramayofpn@dun@e af tpamm;mubrmr aédﬂloxﬂldompnmensumoamtemsrpﬁr ature;
tinme; pH the tion of .the co und- of ter t he
amount  or conce g%mg%\mg g?}%ﬂéaﬁu% S P SiPtpiR e"%‘@ﬁ%‘%ﬁ"@h %thc’dﬂltaﬁmi' r‘%ﬁ’ﬁl
conponent s; evaperatigansf ppaeTenaé oftbetcagbnans; ovacindirmtiorethersofof | ntroduci ng a
precipitation ey t t he_evaporati.on one or
nore of the co ﬁg@% Q%bgf%gmmﬁng goste?(%nﬁ&fdﬁg?néf)nfay p%%ig%a{hﬁ% ®i |t€fsﬁst?g’ X

sui tabl e se@@dmnmddompqmnms qn@atzbb@mptpd@edemcu‘mrrsalhd formcach e panidelar

depending o - erest S tit ot.her rel evant
consi derati %@%ﬁ%g%@#%?ﬁog taf?([j?tl%p ccélo?\ag tIons r%rrm%'é(ﬁlaYVIﬂ? 0 gm?]gr
scal e-up teditifergof Iamar@inldal‘rmarrr@nhmdalrhmirno; thblopﬂlreailpsoddtts)olcasfﬂlcbnsre'ﬂimods for
e et RSP0l R0l bR BB BATIARLL LO0S BLL Ok B! 5
condi ti ons way prodypos ipeitiorlar sphfafonprmnmsaempemtmh; tihd; pHoihylammpinbr: shi ft of a
N T ot T S e
conposi ti on@mmattnta, nd‘rﬂltbmal dompomehispyeriofis eeins dﬁnubkgatim, va'ﬁhﬂs rdteas:bfbs ed _
S e B LU R SRR SR SRR LBl IE BB on L igaf 1 on
enbodi ment , ths e@upopents; oak sonfinaties ihesdf. dbrgcsnaiultftmferw smtayle Ibeis biamondiséredrd r om
T o S R e et
forns of - 9oterjelewpni2Roddadivpoumidsitaria tieaptiweicioaditios al eandmysifatéca}zazpl ons. In
anot her enbgdj.pent, the disclosed enbodi nent may provide conditions for
scal e-up of buFk crystallizations in crystallizers, for

In another embodiment, there 1s disclosed methods for the identification of conditions

and/or compositions affecting the structural and/or chemical stability of solid-forms for
example, conditions or compositions that promote or inhibit polymorphic shift of a crystalline
solid or precipitation of an amorphous solid. The disclosed embodiment may encompasses
methods for the discovery of conditions and/or compositions that inhibit formation of solid-
forms. The disclosed embodiment may further encompasses methods for the discovery of
conditions and/or compositions that promote dissolution of solid-forms.

In one embodiment, seed crystals of desired crystal forms may be harvested from the
arrays disclosed. Such seed crystals may provide manufacturers, such as pharmaceutical

manufacturers, with the means to produce optimal crystal forms of



exanple, conditions to prevent crystal agglonmeration in the crystallizer.
The conpound-of-interests to be screened nmay be. any useful solid conpound
i ncluding, but not limted to, pharmaceuticals, dietary suppl eneRis2004
nutraceuticals, agrochemcals, or alternative nedicines. The disclosed
enbodi mrent may be particularly well- suited for screening solid-forns of a
singl e Iomfnnlecular wei ght organi c nol ecul es. Thus, the disclosed

enbodi nment may ass arrays of diverse soljd-for of a.si e

| ow nol ecul 8‘? ﬁ?sg‘ﬂg ’H’Bfr@é‘[ﬂ ée cﬁyﬁta@ﬁaéloﬁﬁ‘glﬂa?‘}'r%ﬁﬁ?ﬂ??ﬂ%?’é tf‘%dlﬁﬁl%gg‘% osed an

array of saspb&bmenpay i pﬁalviﬂlg cmdpioug ol bdale-@f of bRIch@taliBAEs Of crivta3lizeg] or

conpound-of -i nterest,, . eac risin Hﬁge conpound- of - i nterest,

wher ei n salSW@%ﬁ%SHWHmBTmPHF@Fé@?mﬁ¥g§"§ﬁﬂP$ e and at | east two

sarpge? conﬁrlSEheﬂhmﬁhﬁanﬂnﬁm&&sﬁhﬁs&@&ﬁauﬂﬁbehnhmﬂﬁr@ﬁﬂcﬁaﬁhn@f t he LMD

sol i or ns S state fromthe other. In another

enmbodi nent, ﬁ‘ g?“gn?}q g ghaérﬁ %Wcés @E}ﬁ‘ﬁff?@% DS RS sanpl es each

sanpl e COerEglﬁt}r&gu(ﬁlspmm}laﬂmﬁfeﬁ‘fedicm‘éﬁI’"Elﬁ:tdlsalladad&tnbbﬁﬁﬁﬁt m&e@&mﬂm@n-

wher ei n: A anount of ?e coppound: Hnt in each sa g is_|less

t han about “‘ gf%ﬁfre%{’r‘l‘l? S(’B‘; AP Peats 8’ Be %Hb"i"é@lfc‘&}ﬂlﬁ?‘ﬁ pdhys, the

sol i d- f or m dfsclbee embotimeii tha® kndoftipaysafrhys of Hivesé kdllh—f&ﬂ@bh@émgﬁmdtnm&ﬂar— there

is disclosed a thoq of preparing an array of nmultiple solid-forns of a

conmpound- of-lﬁ*€$%§$ Weonprising: (a) preparing at |east 24 sanples each

sﬁrrpl e conpri si nth dnaemammaunﬁcrefs-dlscm&@lra@ahaﬁa@baﬁpleé aﬂrqtnh smglepﬁ@dmodsrel nt, )
erein an am he co rest. in each sanple is |ess t han

about | grafi" ;fn ‘am(%)a 516?"18 ngquﬁﬁ Og’tntq“’eg&ﬁ"% gmple C?IH@‘Sé"éﬁlb‘T appydiner at e and

array Conpr iméresg vaieretmﬁitcompm&o@hmdcs‘t Qrarmlaﬂfmdlé&&le%ﬁﬁowﬁtdt\ﬁfsajnﬂkﬂ est. In

still another enbo %lqﬁ t.here is di.scl osed a screenlng a

plurality of°™REFF ©f g campyniRhiderst e"ichtoé?iéé‘fo 50&18 AHPESrYRE 2 (a)
preparing atiffeeasphyzidal S@RPioAstheahsr. sanpl e conprising the corrpound of -

Dt or et - eachCHAPETHEAEES RIS TGy SAPPEAA oSO h
processi ng sdmpleasiprididg @Eommn@aﬂmteeestarﬁagﬁm%ﬁ@n@aneaf Myremmerel n at | east
two of the proc sed sa zﬁsolldf

b P e

conpound- of -i nte Q’t?rﬁsémpffa @g’é’ ds E’ésrfb?l’e"?o’t‘td det ect
at | east ongraﬁ@bﬂdj f orm I n anot her enbodl ment, there is disclosed a nethod
of identifying 0835 I ma'at leasl (I)n% 0 816 samples co%pr%soeggg&ﬂidfog;l o% tpl;[: ggn?p%{md -of-in egelstSI ng:
In still another embodiment, there is disclosed a method of preparing an array of
multiple solid-forms of a compound-of-interest comprising:
() preparing at least 24 samples each sample comprising the compound-of-
interest and at least one component, wherein an amount of the compound-of-
interest in each sample is less than about 1 gram; and
(b) processing at least 24 of the samples to generate and array comprising at least
two solid-forms of the compound-of-interest.
In still another embodiment, there is disclosed a method of screening a plurality of
solid-forms of a compound-of-interest, comprising:
(a) preparing at least 24 samples each sample comprising the compound-of-

interest and one or more components, wherein an amount of the compound-of-

interest in each sample is less than about 1 gram;
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(a) selecting at | east one solid-formof the conpound-of-interest present
in an array conprising at |east 24 sanples each sanple conprising the
conpound- of-interest and at |east one conponent, wherein an afduiyt20®4 the
conpound- of-interest in each sanple is |l ess than about 1 gram and (b)
anal yzing the solid-form In still yet another enbodinent, there is

di scl osed a nethod to determ ne sets of conditions and/or conponents to
produce particul sol i d-f.or r est i Ng:
preparing at |ea E 24P sgessuf‘ges e@%@ﬁOfaﬁﬁ‘meplf%sg?rﬁ?ne?%nana{rﬁ%wg%%gﬂipﬁ%ftfts)

i nterest and one or nuﬁtheprmmdem;ﬂe,scmdnpmmarso}athomroﬂthbcmﬁpcmheoﬁmmmund of -
interest in each sanp) ¢ is less than about I gram (b) processing at |east
24 of the sanples to generate an array wherein at |east one of the
processed sanpl e@)conmalys’mgt}apwbéseﬁa‘ampmtnfdeteheattmstpnmmliddéﬁﬂ nterest- and
(c) selecting sappl es hayi sol 1.d:fo ti the sets
of conditions afr%rlpci’fl oer em%o%ﬁlgrﬁtglmlls i 1°f3ff{€irﬁ%t ‘#ﬁ%& Opg?% {é‘yf

di scl osed aofmctolmpdumtf-ofsmeiee;non@nsmgldl tions and/ or corrponents for

compatibility WI one

conpound- of - i nt € Sdec ngpmgieaSt g7 Soghﬁomroce%f)}éerﬁoﬁlﬁmg’t q?erggrfﬁffseé’éf?pq es each
sanpl e conpri si ng t heammmnmm least A4 mnaf];cts eaa:h mb]edompnstmﬁh@&mqﬁufﬁdar m and
one or nore Conponent%fmter ilqlleast ord o ner) %e em Oupdf-tgf -ol ot Er ' n
each sanple is |ess than apou r A T%c) r% LEPRYA Pleds Ry the
sanples to generate aasf-xaﬂereatyneafchsm;desdaéseﬂmeaboaolgmlm dndr ms; and (c)

anal yzi ng the arégﬁ]y 7 I] Ol:d %opmanot her enbodi nment still, there is

di scl osed a syst to y optimal solid-fornms of a

conpound- of - i nt dnetsit yetemﬁfmembcr@nexﬁ aberaid daulbmdahﬁdhoditsﬂetérbﬁﬁeisaﬁofrechani sm
effective to ar eas e Cco t he
conpound- of <§ n{tlgg Oéﬁodnpgﬂ%”tf’ pﬁép%ég%l%sé’ﬁﬁzoms ?Oéli‘pr?n}g‘{f’%ﬂ%%ﬁtf of the

conpound- of edmirisingst i n each sanple is less than about | gram (b) an
systemeffectiv process_the es t enerate an arra rising at
| east one sol i d- orm%rfpafiﬁ%atl%aﬁ%)ﬁas pig?mﬁf%?pee‘fompgﬁﬂg feron Odlggggt or to
detect the solid-for nintelaat adohémfmceammbomm, whtia@rag amsumd iof thk oaaebuad-oet hod

to determne a set Ofln UGG Ihng'nple is less than about 1 gram;

()] processing at least 24 of the samples to generate an array wherein at least one
of the processed samples comprises a solid-form of the compound-of-interest;
and

(c) selecting samples having the solid-forms in order to identify the sets of
conditions and/or components.

In a further embodiment, there is disclosed a method of screening conditions and/or

components for compatibility with one or more selected solid-forms of a compound-of-interest,

comprising:

(a) preparing at least 24 samples each sample comprising the compound-of-
interest in solid or dissolved form and one or more components, wherein an
amount of the compound-of-interest in each sample is less than about 1 gram;

(b) processing at least 24 of the samples to generate an array of said selected solid-
forms; and

{c) analyzing the array.

-1]-



paranmeters and/ or conponents to inhibit the formation of a solid-formof a
conpound-of - interest, conprising: (a) preparing at |east 24 sanples each
sanpl e conprising a solution of the conpound-of-interest and dnwlyd¥004or e
conponent s, wherein an anount of the conpound-of-interest in each sanple
is less than about | gram (b) processing at |east 24 of the sanples under
a set of processlmgotherempedisest;stibrilicre {scljsclogad @systengtotitiantifyr aptienbwtid-$ampl es
not havi ng (o] fy the set of processing paraneters
and/ or corrpz())ﬁ%(r:fﬁ]gJ h;?déﬂﬁ egt %dng)%%n%odl ment, there is disclosed a nethod to
determine a set @& ccnndtmtomewé dlsmhdtﬂanrln@batr@méfct@vettmp@paldatdeasezdr samples,
conmpound- of -i nt er est i . ' I veat i v

stereornerically enrlegFle g%@%ﬁ%ﬁ%%%&@%@r% teret a}]@%eo{%mo(giomﬁmmmr‘ i ng
at | east 24 sanples Mmmmmudﬂpr@mpwd{omt@mmaﬁamlwrtbaat or a
di astereoneric deri va‘,%7 g?,gler eof and one or nore conponents, wherein an
anount of the conpound- of terest or the diastereoneric derivative in
each sanple is (bess ankasterapifagtivd togragess thelsimpesdo gseratepredraly earsprisig abf t he
sanpl es to generate Q(h! 0 the processed sanpl es
conprises the corrpou(?\}%l ﬁ?f}?ﬁl%dgag{lstghg? eﬁ%ﬁ L?e%fétbgr%irl C derivative in
stercomerical |y @hri chisttcior toglotegltirmlidfenf orm and (c) selecting the
stereornerical | yp, rder |dent|fy t he
set of conditions %%%ﬁ%%&cog{meﬁp%{é)ﬂ%{}% Ogeds'%‘HB hfgé S ?té) il Se?o?rglioﬁesdmg of

t he i nvent i pmamagters gudfbabd’r@dmts trs ahikitt the fqrranlathon aﬁmmoﬁcbfooﬁ dof hecompound-of-
conpound- of - j r . ot her conponents, for exanple, |ess than about 7
July 2004 v@t%éffﬁ%é%@ /US01/ 00531 100 nilligrams, |ess than about 100

m crogranms, or efagn |peepsringedivasiBd samplGGachesamgle apmprising a soktion of the

conpound- of - i nt er est Qt er feature

aspects, and advant aggé]p%#ﬂg%ﬁm?&%g\egﬁrgﬁ@%&mg@%&ﬁ%%g%%W rcfntana eorgeood
with reference to th@ompd)dndwfngerebehlaﬂad:keaamdbss:lmsphain@houtémmpl es, and 5

appended cl ai ns. 44. I h the term"array”

means a plurali tgjbflof %ﬁp%aq\%e %ﬁtﬁ%ﬁa%leéﬁn gaggsi{ §£§ eisglg?aran}egés eadc;;lh

sanpl e conpri si N a ceolagng te-podcessad mk?s netrbdviag the eclisttfoon® ldmmMemt of

wherein: (a) an am)ug&ocggsinfglﬁgra%g@g%@gfC%Inbg&hg_r est in each sanple is |ess
grans, "an

t han about 100 mcr
In a further embodiment, there is disclosed a method to determine a set of conditions

and/or components to produce a compound-of-interest or a diastereomeric derivative thereof in
stereomerically enriched or conglomerate form, comprising;

(a) preparing at least 24 samples each sample comprising the compound-of-interest
or a diastereomeric derivative thereof and one or more components, wherein an
amount of the compound-of-interest or the diastereomeric derivative in each
sample is less than about 1 gram;

{b) processing at least 24 of the samples to generate an array wherein at least one of
the processed samples comprises the compound-of-interest or the diastereomeric
derivative in stereomerically enriched or conglomerate form; and

{c) selecting the stereomerically enriched or conglomerate samples in order to
identify the set of conditions and/or components.

The arrays, systems, and methods of the invention are suitable for use with small

amounts of the compound-of-interest and other components, for example, less than about

-12-



(b) at |east one of the sanples conprises a solid-formof the conpound- of -
15 interest. Preferably, each sanple conprises a solvent as a Gdupd@nht .
The sanpl es are associated under a common experinment designed to identify
solid-forns of the conpound-of-interest wth new and enhanced properties
and their fQip®id:999; to determ ne conpounds or conpositi orlL%T}ﬂP@itm gsghi bi tion
formation of solids or a particular solid-form or to physica
struct ural lY stabili z a partrcul ar solid-form such as preventing
pol ynor phi ¢ %‘Pﬁk than gboud F0Qmigrerases, zr%ren!ﬁéma%abﬂsré@nap@gra@xafrpr e,
24, 36, 48,th@ﬁompﬂunﬂ%f-mtamf@&erdaﬁ@i)ﬁn&bly 1000 or nore sanples, nore
preferably, 10,QQ0 or re.s l es. An ar can..conprise one nor e
groups of sanpl e GE@S%BW%&%’?W%P?‘%@@%%F°£Sbﬁrﬁre fony H’GEFE“C can be a
96- t ube pl abettenindsmivpd evithuéfeenarto theXbHowihg dghitdeleafiptianekanpled, bisd i N an
array 255C befeli Oy 100 or nore plates. Each sanple or selected sanples
each sarr%?e group of selected sanple groups in the array can be
subj ected to the sanme or different processing paraneters; each sanple or
sanpl e group can have different cgrrpgm%goncentratrons of
conponents; or both to induce, inhibit, prev , or reverse formation of
solid-fornms of ™he é&i}‘éound-of-r nterest. 30 Arrays can be prepared by
preparing a pl ursgd mé&h@émmfﬁsma@aﬁiéa&ﬂiﬁ}h@l %deiﬁ;ﬁésnﬁrefe?ably, at feast 24
conpound f-in eres one.qQr nor processing the
sanpl es E SR 58@ ﬁel‘}?’flpr‘%’i‘?e'ﬂ‘/@’i‘i‘l’o %ﬁ’é‘%‘fsg@df%f%%ﬁm%?mé@ i d-f or ns
of the conpwheesn:of -i nterest. Preferabl y, the sarrpl e |ncI udes a solvent. 35

12 7,201 2004 40 O ot PRILUERIAS R 60k SOTULE,AS s s e

addi ti onal wisrsmmshensl t o be subj ected to various processing paraneters and
then screened t%(}det §Qbash s Q8mpRSCHGHidGhns 0 helodiidthig-of! of erably,
€ orms vvr

to deteci desir 5 solid- anced properties.
addi t i onl? gnierrat conpound- of-rnterest the sanpl e conpri ses one or nor e

~conpone nt s Praeei:@r aloh lyam;ﬁe Qfm}liﬁ%l%@a mrmm%rﬂoﬁxpoﬁam ETheXaBipRE gilé'a]gsocﬁtetﬁr ”D{ e
conmponent s gener a one _.conpound- o £ I nt eres
but can cor'}%lfl ] seOWHfQPreBP Ft?gg?ﬂﬁ?\é\@ °df‘°lr%§)%’ﬂ@§? &eg.gmwm dyofdatepet
conpri ses Wlﬁsmewandmnmwmﬁpegu&sfanﬂ tlxemfmmanumde détermiﬁeﬁd‘oﬁﬁioundsroef erably,

| ess than f bout .2 even
nore pref e?cgg*%ﬁ ess t an a out ﬁ()ﬂ&la% Xrl'afpar?}%cﬁ% pr e era‘f)rlt?/gﬁlygg‘?hf han
about 10¢P rﬁféﬁf'éf&rr altvstabilizg agerticriar wxd’rfelsls sudheas podyonting polymmephicshéfrs Aof  t he
Corrpound Ofartaf b Refprisd ™2 6 BERBhMpled, % RAHTL.24NTE 48, J60bAkho QhHfiEs, 0f 100- 250

preferably 1000 or more samples, more preferably, 10,000 or more samples. An array can

comprise one or more groups of samples also known as sub-arrays. For example, a group
can be a 96-tube plate of sample tubes or a 96-well plate of sample wells in an array

25 consisting of 100 or more plates. Each sample or selected samples or each sample group of
selected sample groups in the array can be subjected to the same or different processing
parameters; each sample or sample group can have different components or concentrations
of components; or both to induce, inhibit, prevent, or reverse formation of solid-forms of
the compound-of-interest.

30 Arrays can be prepared by preparing a plurality of samples, each sample comprising
a compound-of-interest and one or more components, then processing the samples to
induce, inhibit, prevent, or reverse formation of solid-forms of the compéund—of—interest
Preferably, the saruple includes a solvent,

35
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A sanpl-e can be contained in any container or holder, or present on any
substance or surface, or absorbed or adsorbed in any substancé ey 284 f ace.
The only requirenment is that 15 the sanples are isolated from one another,
that is, located at separate sites. In one enbodi nent, sanples are

contai ned | Ry¢abd® wells in standard sanple plates, for i[,eﬁ]g&g@ 33 1N 24,
36, 48, or 96 well plates or nore (or filter plates) of volune %) ul
cormercially available, for exanple, fromMIIlipore, Bedford, MA 1In

anot her enbodi né? , Sa@panpl es can be contained in glass sanple tubes. In

this 20 embodi mBised hifinAhé R OIS Hootd a Bbcc U LOMPwELRSRAYNES 1 2
pe 1S a

netal support plate. The  tub qui pped wth_ a plunger se aving a
filter fritou§er e 3idifiogalcomppnentsia bg srbjcsted to ¥asiys AREssing Herampisrs and

e N AT S AT
. i | . pl.ug- o ,

bot h thegpgﬁ?hé{?‘msgﬂng‘ qegr #ﬁ?@%ﬁﬁr@?mwd%gd‘é%eﬁg’g‘ﬁ?'fnﬁgﬁfﬂgﬁqeﬁs@Pcs?/ _
i deal | y chesainphl doynpriessiont enthor2 Sompenentspprafetablys 2 stmbreasniBbienisalrbfrough
pol yet Kyle AR mlny 58@““80 érgn éﬁfgg%i ng:f IressmBa nssgssi eg
sol vents). r}#f;l st;lﬁz%e %esi_gn ﬁ%\/\g éore cﬁﬁm 8#@‘%\8‘?’2&?@8& 0 %{'8%1 tube as
wel | as heahigeest huh ganoforpeiiss gy mpSprsksiof-imtebdty Typitadlypd sangpbs cotmpiséss '
pi er ced wi {1BssahsblaBBEA gl e doRHBundbflcfest Brbelrhit. deds T 3R he ALRUIN L e
syringe p to renpve sol vent formthe tube. s can be accoﬁb I'shed by
vel | - knowh RrefERBlslesshanaboptyy meeven mercipaiprniey, lessthoaahonthmgagilbmpwent and
the syringeréfeRblylée tealabslt i 06 MiGedtaks ab@HRAISYest HRATLDAR 160hMERLms GAce the
sol vent is Jyenoved dtEe ¥I ﬁ%’% |zvthen forced up the tube, effectively
scrapi ng arfée%"dlmo&h -OGINESh e BTabYe At SHRPIe fias 3ol xolums of KN30 ect i ng t he
aﬁl i d-f ﬁr mf on t Hesalrpld can bh eorphinerijaeny @ntﬁfmdrbyhtﬂdér,eo&qu I cﬁtonbﬁﬁlﬁﬂ)sﬁadﬂcea)br' evelh

ere the t -forns, .ar u exposed above the
tube. This %ﬂghﬁ ﬁ%g%/drﬂ&t% h%oggeﬁiggféfg%rbﬁ%u ef’ﬁf‘%fa?%?‘tfr?&b?’?%wgﬂ%‘fm $Eust om
35 et chelf dhesamplasarejisilatedfromene Tivitherthatliy ddcsted hisgeparhta sit®6 It tmeough- hol es
et ched cor riagpendh v‘%gamﬂlés e Qdﬂté{d n%lqgﬁa,ygpe %ﬂﬁgﬁ?ﬁg %fa@?ﬁgﬂm&% rL}he 96

I ndi vidual frits. The top-side-of the analysis as” an opt:| cacy-cl ear
gl ass pl at é2230ae’ o5Re ekl plates opgprs (Quidier plaes)fyobme Spai pommergiely i de a

wi ndow f or aasuitiblestos exabiyse, 3ol YSltifore [BaaF@d,agaenbl y, which contains the plate
itself plus the added frits with the solid-form .can be sfored at room

t emper at ure, ungé?nog}?rFlﬁié?‘ﬁmﬁﬂtﬁ&W%”ﬂgﬂw.m EiaWBfe\WtEfﬁaﬁ'@érrpl e 5
t ube confbrebodinene theaary bopsistred 06 indivdial glasntilies @ ambiat spppt plate! The
designs, f . ter : I he aut omati on
mechani sns bc?%cgg;}? ﬁgil m%}z%%%rn:% hgg%gggirrtgﬁ ige-‘%llﬁ%‘g P ﬂrr%ﬁ%%%ﬁ)‘a "o ale readi | y
avai | abl e ©emPeRSEEs agd fhe|copppynd anigrest ag7 distribgedtorthetuben, anshthe tubes sedled.4. 3
Conpound- ofThk BéBhe filacddifplisRid By GRSROWAR 2 Blupltfeaf S Prefdiy) Dothlife HRPLPD

conponent resent In.arr
P %ng top cap are n% ectt%x molded from thermoplastics, ideally chemically resistant

25 thermoplastics such as PFA (although polyethylene and polypropylene are sufficient for less
aggressive solvents). This tube design allows for both removal of solvent from tube as well
as harvesting of solid-forms. Specifically, the plunger cap is pierced with a standard syringe
needle and fluid is aspirated through the syringe tip to remove solvent form the tube. This
can be accomplished by well-known methods. By having the frit barrier between the

30 solvent and the syringe tip, the solid-form can be separated from the solvent. Once the
solvent is removed, the plunger is then forced up the tube, effectively scraping any solid
substance present on the walls, thereby collecting the solid-form on the fnt The plunger is
fully extended at least to a-level where the ftit, and any collected solid-forms, are fully
exposed above the tube. This allows the frit to be inserted into the under-side of a custom

35 etched glass analysis plate. This analysis plate has 96 through-holes etched corresponding
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sanpl es where the array is designed to study its physi cal or chem cal
properties. Preferably, a conpound-of-interests is a particul afugddffound
for which it is desired to identify solid- forns or solid-forns with ‘
enhanced properties. The conmpound-of-interest may also be a 15 particul ar
conmpound f okyoMisediei t is desired to find conditions or comgsdm@gﬁ t hat
Inhibit, prevent, or reversé solidification. Preferably, th

corrpound of-interest is present in every sanple of the array, with the
exception dp tifdn W’éi“%lcﬁeﬂsr dhe toppsiderpsitheanalysis platedias e opsically-¢leasiglass platec| ude,
but are notbohuéactn@&uwbotebe%nﬁe PR dsGiHIBas prthveded WindOP RoLIBRS énﬁf tive

medi ci nes, nutrace sens ry. conp ds rochem cal's,  t trve
conponent at g:@@n@l@; fo Fﬁla?edﬁel?ﬁﬂ'ﬁ ﬂ{ehag %@cfl"l"sv‘@ﬂb@ﬁﬂ%ﬁefﬁﬂn:@ﬁﬂ an

i ndustrial Heatared atrd;omtenﬁreﬁh&é albtat,an ﬂdﬂﬁhﬁ@iﬂ&uﬁfﬂe@i&ed Mthe irfiSicdab saduple

Vore pr of cr B CORRUAR esptt R FPEE o2 Rt i it o, “Bipound

commer ci al eaxgmplebost.of Watdzh @m}:e(@ﬁlforchA)Aﬂ"ha setdmbirahechadidies foetapping,
" phar maceut { Is di,sgase
seéftly, ad APl ANe UBAANG Sy 0l M MBe b HELEBRMIE o™

preventi ve, when a nls ere 0 an

ani mal or amﬁﬁﬁﬁhmﬂmhﬁumern1pharnaceutlcal I ncl udes prescription

pharnaceuticals and over the counter pharmaceuticals. Pharnaceutical s

suitabIeH; cuse in the invention include 30 all those knomn or to be
A

devel ope ph&rmacEampaund-ofdntersst 5 | arge nol ecule (i.e., nolecul es
h;’iVl ng aI m){ ecurmater@“gbm d@g&ﬂé@ﬁt”mhmtﬁ@wﬂmm& ﬁé@blzesenﬁﬁﬁdﬁraﬁs

ol i gonucl eqt i de nuc es at e

pol ynuc| eot’F4R %BIHFIS T %P‘&P%q tﬂ§i“dg Pryjivas or a ﬁ‘?%r‘?ﬂeﬁ cRrefeggbly,
pol ysacchara cdepound-afiatetesivid epatiedar compeand fmlmclmit éssdesileivd ngnﬁfymah@c ul ar
wei ght of Ilgss . u We!

nucl eot i des nngP@(f)am gﬁy%%gﬁ%ﬁq%ﬁga@eg]é Eg &ﬁ?lg) Pg%,;r%s?%.%%

mol ecul el 3 partipulyyeopppopd fopmhirt/itis desrep Mﬁmmﬂ@waqr compoditians thait uaﬂst,

i ncl ude, blﬂrev%ﬁteoﬂ%eréd sl%h&ﬁ@'atio% Pa:éfergmwﬁé&ﬁwm@taﬁ{nmmtpké;@mn evefFh as

ani odi pi ne, Iosarﬁﬁ rtan d||t|azem cIo | dogr el I goxI n,
abci xi mab, SPUPSEE |aHéY & %‘E?%’F’WP&O Begatys ermfrolsy &Hﬁﬂaeﬁwm&ﬂ%ﬂswﬁf ective
conmponent s mtsnsﬂhncﬂ:ﬁeammdt liinited @), phunadceatieals, distabsuppietbits, alibmaprnazol e,

| ovi f th ' 5 d tyl
Su1 11 Soxay SRRt HL My DEnaBidl ettt s aclis tippdn ot
vanl af ax¢h @onsum ietion, endihe agiivesomperept ofmenduiriol fopohlaiinn. Preferably,
met hyl pheniggdal,g E&dJé{%éP@sE‘ﬁ g.lpgékﬂmg&ﬁf%lo gﬂe co &Qk. ﬂhé’réstt bRale AEBGHEE S

such as Iansoprazol rani ti anot | ansetron,  granisetron,
sul f asal aziPA¥El coarmpOYndf MOFR PR %ﬁ%@%?@%@@ﬁ@gawomomlm adi ne,
f exof enadi RemmeRidl kiezi Ne, fl uti casone, sal neterol, and budesoni de;
chol esterol reducers, such 10 as atorvastatin cal cium |ovastatin,
bezafi brate, ciprofibrate, and genfibrozil; cancer and

25 4.3.1 Pharmaceutical '

As used herein, the term “pharmaceutical” means any substance that has a
therapeutic, disease preventive, diagnostic, or prophylactic effect when administered to an
animal or a human. The term pharmaceutical includes prescription pharmaceuticals and
over the counter pharmaceuticals. Pharmaceuticals suitable for use in the invention include

" 30 all those known or to be developed. A pharmaceutical can be a large molecule (ie.,
molecules having a molecular weight of greater than about 1000 g/mol), such as

oligonucleotides, polynucleotides, oligonucleotide conjugates, polynucléoﬁde conjugates,
proteins, peptides, peptidomimetics, or polysaccharides or small molecules {i.e., molecules
having a molecular weight of less than about 1000 g/mol), such as hormones, steroids,

35 nucleotides, nucleosides, or aminoacids. Examples of suitable small molecule
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cancer-rel ated therapies, such as paclitaxel, carboplatin, tanoxifen,

docet axel, epirubicin, |euprolide, bicalutam de, goserelin infldntdo4

i ri notecan, gentitabine, and sargranostim bl ood nodifiers, such as
epoetin alfa, enoxaparin sodium and antihenophilic factor; autiarthritic
conponent s, wiigis1$% cel ecoxi b, nabumet one, m soprostol, apgr,hg(flﬁ,g@p b; Al DS
15 and AIDS-rel ated pharnaceuticals, such as | am vudi ne, 1ndinavir,

stavudi ne, gnd | am yudi ne; di abetes and di abetes-rel ated therapies, such

as netfor ni Jcsisalsincides, butqge not Bmited wecardipwsemiarniipmnaceusishls.suclhapat i ti s B
vacci ne, aruinlb@ipﬁbj Ib’s@taﬁ; Wmummgﬁogﬁymgomsabéﬁ&lﬁﬁﬂ @bsemide,
mycophenol at e fet a %Lpred i sol one; anal gesics, such as tramadol
hydr ochl or |a(§lél h?f@fl’ Q?FEF%P}?'F %’PS?J?%’F@?B“%PW@OMWsne

acetyl sal i a#awaiaaatez&ltkmhgmml ecdnagolE abriovirefludotaols, fbﬁlﬁmﬁ:ﬁr@ythﬁﬁﬂ%ﬂﬁ en;

der mat ol 9gi gal, tretinoi .

anest het |9c Sa%ﬁ C&%I%gigﬁ[f)$az°ﬁu%$}°%%heaa§§‘§:fc T PAY rﬂ‘fﬁ %ri de;

m grai ne t r’@p@@l@sdasmhwdmsslmmt atprptodam, nza!ihyhphemdpleaﬁmvoam:e iapd efgoiidin;
sedatives qi¥RaRA S8duchl Glth3S 14 Pizgl@%mﬁ%ﬁ fgiggl}idol% {aﬂk and

hycosi ne butyl brom de: | nagi ng conpdnents, suc netium
TCO9M  sestEsmisstron.mylfasaleaine.cme n&h@&@bgﬁsmtomtb@@pl%mchmdlomt@@n@m de; and

di agnostic famieﬂaﬁiih‘ér@ﬁ{-mﬁ@ rﬂm@aﬁ@ salm&tdfol) afd bitleSGfdd: Qﬁ‘oles?é?arrécﬁic N such

bet azol € h| S g_BS?rJ[annl pone, petagastrin, hent ol @m ne,

r adi oact | V5B 6 Eﬁvféﬁ?r%tﬁ ciprofibrate, %’é{fé‘t"@bﬁé’éﬁ canggr gnd

per f | ubr on.cancefkdigied ﬂ]laﬁapim,@.etli dsqatiiaden cartolatin) tdnfiifen)\d0 8dti@1) eﬁn'ﬂﬁﬂﬁﬁle those
listed in 7 suf f.er .f.rom robI that coul d_be

mti gat ed b %/%1 '%g%l‘ﬁ%‘%%fﬁ%‘%ﬂ@% ‘ﬁ F%%?I%%%ﬁhﬂ%mg to the
arrays and ok, Suﬁeaswmv@:mtaﬂf@mno%amiﬁndmnﬂ,mh& aRBhop¥ilioO fcki;0 19

PCT/ USOl/ 0Qaddkthrili r2BSGE C

NaneChe al ngﬁelré?% gg&engxmm%efgﬁgs por i ﬁa%bgjkﬁgﬁg%p dmfemmbp‘gﬂ?s due to
its | ow Puslpted pharmpgoutivals, sih ta&}@@l“ﬂ@@smébl@m‘,ﬁtamdm@@edt oits |ow

wat er  sol ullihividtine; Hidhelfasd digtsairblhted tHefaples RAG! as%%m&.lheaglﬂé WBnd Gnd LS | OW
wat er solubllb%{ I\QQVerton virCa underg%ﬁ ynor phi ¢, sh ? lcjiurln
shi ppi ng afFRYSbigiesic }tﬁ% Y?P?)‘P"?a epéﬁ%/?*ﬁ?"rcé’f? %RI@OP% suck | ow
wat er sol ulas kstagiol, Wﬂmﬁesmfmlpmdlmdﬂfmnec&ﬁmwnai dr@lge et sich ab frSmadRW wat er
solubility bIe armaceutl s rellstedln
2000 Med) Aé‘ yﬁjghml’“% ﬂ’%“g%ﬁ’%}%ﬁz"ée Efﬁ%# ﬁt]ysl aplie IRl 530
edi t i on,207 &storaigs trqmyha@ane, Euopieiing and ibuprofen; demlatologlcal products such as

isotretinoin and clindamycin; anesthetics, such as propofol, midazolam, and lidocaine

bydrochloride; migraine therapies, such as sumatriptan, zolmitriptan, and rizatriptan;

sedatives and hypnotics, such as zolpidem, zolpidem, triazolam, and hycosine

butylbromide; imaging components, such as iohexol, technetium, TC99M, sestamibi,

25 jomeprol, gadodiamide, ioversol, and iopromide; and diagnostic and contrast components,

such as alsactide, americium, betazole, histamine, mannitol, metyrapone, petagastrin,
phentolamine, radicactive By,, gadodiamide, gadopentetic acid, gadoteridol, and perflubron,
Other pharmaceuticals for use in the invention include those listed in Table 1 below, which
suffer from problems that could be mitigated by developing new administration

30 formulations according to the arrays and methods of the invention.

35
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Company (1999), both of which are incorporated herein by reference.

Exanpl es of suitable veterinary pharmaceuticals include, but af&inaio4
limted to, vaccines, antibiotics, growth enhancing conponents, and
deworners. Ot her exanples of suitable veterinary pharnaceuticals are
listed in TixodyBiak Veterinary Manual, 8th ed., 20 Merck poguésmesst nc. ,
Rahway, NJ, 1998; (1997) The Encyclopedla of Chem cal Technol ogy, 24
Ki r k- Ot honer (4" ed. at 826);, . n ECT 2nd ed., Vol 21,
by A.L. Shore and R J. ‘—'J— SRRAE A HHAIUEREE 25 30 35 4. 3 2 Detary
Suppl enent As used herein, the term"diet ary suppl ement” neans a

non-cal oric or insignifi cant- cal oric substance adm nistered to an ani nal
or a human t oBpandNatle a nuChémicalnal benefit or a Pmpatieal oric or

i nsi gni ficant | or subst ance admnlstered in a food to inpart the food
with ang aegﬁ@Mt ENCLASPOrY api | ¥ rRStonh‘hP"PT FUednHP lopEWEeT t . Dietary
suppl er_rents I ncl ude, but are not i fat binders, such as

caducean; fiholxgi!s: pla 3s§gracts,:a§owatto mgatttoqts%wwa&?g&ﬁtu xtracts;

vitam ns and m neral s; ditives, suc preservatives, acrdul ents,

anticaki ng &@ApB@ents, amdeﬁammuag Cmamnitﬁn da@tollexmasfates soibuhtyrl ng
conmponents, colorlng conmponents, curing conponents, dietary fibers,

enul si fi er SN Res, fi Hiopage conpo%mnslerghamebwmhsc shif dwing shipping
conmponenfss, lubricants, non-nutritivgg eners, food- grade solvents,

t hi ckeners; fat substitutes, and flavor enhancers; and dietary aids, such
as appetit EULYpERESsant grisetobiip| es Bfor shuotptioh duliodtsdsy wattppdlebibigt s ar e
listed in (é%gf he -17 7 July 2004 WD 01/51919 PCT/ USOL/ 00531 5

Encycl opedi %E;’e&ﬁ cal Saﬁ%‘éﬁ%l ogy , Pop1 ahopntiondpriedis lgw watea eplubilityg05- 833) .

Exanpl es of suitable vitamns are listed in (1998) The Encycl opedi a of

Chem cal Technob]c_ig?hhg é(alﬁbfegof tQtS‘l flan%]ﬁceu 9%%%5&‘?}3‘{?1%50@%%%%& G |l man's:

The Pharjmcol ogi cal Basis o era
P o oi7d 10:56-40 and ThePineiciass Oesidk adrorce, Cbelitien, 182796, Bisdvabconbiniss ar e

i ncor por at ednlpyin 999)%0%&5&en@6$&%&%e%§ﬂ faklce mnerals are listed
i n The Encycl op%eidl a ot [ﬂcal Technol ogy,. 16 K rk-OQ honer (4' ed. at 746)

and "M ner al Karaplesof tegingfy pharmaggiiticals inclyde, bytare gordimigg te; |
Rol | i nson aaltd:lﬂ\éls ,@ntibibtiésggroteh eﬁhﬁﬁidg\boﬁfpoﬁ@tsybﬂlﬁwohﬂérﬁl Ofhei\BiafipleB 0

i ncor por at gr eferenc Lerngt | ve | Cl used
herein, 1 hgl(it tegr n‘t%keéltl%ﬁrpfﬁ acelm lﬁtgg’“ﬁgﬁl%erﬁéj ﬂff’é’t"é’ﬁl\% ’p@f‘ﬁabl y a
20 Merck and Co., Inc., Rahway, NJ 1998 (1997 The Encyclopedia of Chemmal Technology,
24 Kirk-Othomer (4" ed. at 826); and Veterinary Drugs in ECT 2nd ed., Vol 21, by A.L.
Shore and R.J. Magee, American Cyanamid Co.

4.3.2 Dietary Supplement
25 As used herein, the term “dietary supplement” means a non-caloric or insignificant-

 caloric substance administered to an animal or a human to provide a nutritional benefit or a
non-caloric or insignificant-caloric substance administered in a food to impart the food with
an aesthetic, textural, stabilizing, or putritional benefit. Dietary supplements include, but
are not limited to, fat binders, such as caducean; fish oils; plant extracts, such as garlic and

30 pepper extracts; vitamins and minerals; food additives, such as preservatives, acidulents,
anticaking components, antifoaming components, antioxidants, bulking components,
coloring components, curing components, dietary fibets, enmlsifiers, enz:ymes, firming
components, humectants, leavening components, lubricants, non-muiritive sweeteners, food-
grade solvents, thickeners; fat substitutes, and flavor enhancers; and dietary aids, such as

35 appetite suppressants. Examples of suitable dietary supplements are listed in (1994) The
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nat ural substance, such as a herb or an herb extract or concentrate,

adm nistered to a subject or a patient for the treatnent of diddmn2@dor for
general health or well being, wherein the substance does not require
approval by the FDA. Exanples of suitable alternative 15 nedicines include,

but are not wigdiisi@ad to, ginkgo biloba, ginseng root, val epippsdifedss 0ak
bark, kava kava, echinacea, harpagophyti radix, others are listed in The

Conpl et ) h Th t Gui de to Herbal
Vel G\ e, MEPRIReRaR etk Teokolbrio Kok Qs b . WIS R Hsamplsaptat | ons
ﬁggs | ?ﬁorspm withnihiys a[reﬁﬁé&iiit (£9d8y TRd Encyfaﬁpﬁz@oﬂwdaﬁ!?&ﬂhé@@ 25 &kuz e?h
erein the ut i a fo aving bo
caloric vaI(?th&gténéE‘“% u?‘?’@%{f’“’b@? 2'8??% %@gf‘fgié’m anpl g of
nut raceut i d&b@peuncncﬂﬂmﬂétlgmreﬂs doelﬁiaiﬂa&nan dnddes EahdﬂﬁndbeGrau@Hﬂl hesd th
d Kk | | L.i
TG ohaPsag, 1B Ui inclsb R BY reeh it Jdibfies o sllaflo arfiGR ©

Nutritional® Bi ochem stry
El sevi er, Refistedin Thqﬁwdw@@efcﬂ?famal dechnolognde Kovkepﬂawbn{é‘t edjyt 748): 30- 37

and Shuki a a8l “Riineral KR ZntsC8t BET 3FQRAG S/ oY08, . $70- cﬁf&%ﬁéi Rétigson a8

neans any cyem cal or

u~<

conpound u herel n, the term?’ sensory mat er |

substance, Pf%% deae plopskieh are roormorategtiesein by pefwsencde an

ol factory or taste effect in a human or an animal, preferably, a fragrance
mat er i aI 0@ flaxg rrgg eri aI ;! E .a spice. A sensory-material also includes
any chem cal or *gub mask an odor or taste. Exanples of

sui tabl e fragransesdietai, itz term Taltemeiive thedicias”andaas a bhivstah@lpreferabiits K

oyl ene. ToRatflafBentd YEhAPEnaBIRAEhGR YR oGS iRl sl o
anbr ei nol i @&a pafieat hﬁlelmmnens@fmmﬂ)rmwlhaﬂﬁl oreellibeingSwherdinkbe 2004 WO
01/51919 Pgﬁsﬁﬁ@ d&@ﬁ&%e@ﬁre%pﬁ@%%&rﬁteF dl%lof sﬁ%@%’tﬁfn&iﬁ{e} , and

Bacdanol at cho woody materi al as patc oil,

pat choul § gr%é@m&ﬁ m‘v‘tﬁdﬁd@t #e@psy htaltrd“ecﬂl%ge&de% gmﬁeatgé?qtavatewmt,fqabr al

quor Si . lsubhrk@l@av&we@meééa)h agvpaﬁmﬁmx bhewark, hstddfﬂt@fﬁboi'omﬁlédé lt;eh{a&ﬂ
ilestrali ragrance
material s ?(0 mﬁ%@"ﬁtﬂpﬁé’%aﬁo %Gﬁlfiﬁ?q H@?@fg‘ﬁfﬁcz% HmeRtyal efsei ence,

Technol ogy @ Pds\AInmmtatleedicmECQmmuemaude%nﬂcprpoﬂﬁﬁnhy refoeacdierdh. ed herein
by reference. Exanples of suitable flavor nmaterials include, but are not

limted to benzal dehyde, anet hol e, dinethyl sulfide, vanillin, nethyl
ant hr ani4® ate, hddt d cinnanyl acetate. Exanples of suitable

spi ces include hytxsearhereﬁp&e&hﬁ*h&&cedt@aaﬁeﬁﬁ%odbﬁfoa@gfaﬂuctﬁ gboﬂ}elopef
sage, thyrre and,cori.a der er exa%es of ., suitabl e 10 flavor materials

and spi ces HPHe Yalugang of, frgrapputis Prereictn Example of nngraeputiogly ur ed
Publ i shi ngidchxlp gaﬂmq:apm,bmds,andﬂﬁes aBa tedlthandkCGatbpleemsmabkl avor and

Fragrance Nutraceuticals are listed in M.C. Linder, ed. Nutritional Biochemistry and Metabolism with
25 Clinical Applications, Elsevier, New York, 1985; Pszczola et al., 1998 Food technology
52:30-37 and Shukla et al., 1992 Cereal Foods World 37:665-666.

4.3.5 Sensory compound

~ Asused herein, the term “sensory-material” means any chemical or substance,

30 known or to be developed, that is used to provide an olfactory or taste effect in a human or
an animal, preferably, a fragrance material, a flavor material, of a spice. A sensory-material
also includes any chemical or substance used to mask an odor or taste. Examples of
suitable fragrances materials include, but are not limited to, musk materials, such as
civetone, ambrettolide, ethylene brassylate, musk xylene, Tonalide®, and Glaxolide®;

35 amber materials, such as ambrox, ambreinolide, and ambrinol; sandalwood materials, such
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Material s, VCH Verl agsgesel | schaft, Weinheim 1985; and (1994) The

Encycl opedi a of Chem cal Technol ogy, 11 Kirk-Qhomer (4n ed. @atulg2®H), all
of which are incorporated by reference herein. 15 4.3.6 Agrochem cal As
used herein, the term "agrochem cal"” nmeans any substance known or to be
devel oped that is used on the farm yard, or in the house or living area to

benefit g 20 crops, ornanental plants, shrubs etables or kill
i nsects, aﬁgﬁpﬁmor fungi. Exanples of suitable agrd’gﬁ}gﬁtﬂf%ﬁs for use in

the invention include pesticides, herbicides, fungicides, insect
repel | ant s, asfoesantalpl, Bseninlol Seadajprefiheid Bashannt®s petchort andwadily wersrisls such

ag (r]I 0& hS(T Ca%jsﬁataﬁﬂﬁh ﬂ r@cMn%mgnﬁﬁie&l@l@mmﬁ%oaé%ﬂnﬁ%ﬁm@éﬁi béb?sl,:_ Hi'ir t ljey25
and Ki edi tors: e oci e i ngham Engl an
Pestici des T'HEF Eesioﬂ%(@ﬂlﬁ §°“e’df9ﬁffot’1‘%l?§ Lg{]ﬂmﬁgg‘gf@c@é‘ adni ni stered to

ki Il ver m dihglknjdsmamted Qiier examples ofanithbleftagrane dnatetials &p @de ig the dhventjpest s such as
deer and siORQRINAGK Perfimex IPPSES eoﬁrecml){@béﬁ Pfafidcle8 ifFied, N8 YA, De used

accor di ng to the invention i nc abamectin
(acari ci de) 19%biircarppried Rergin byfefcEquere \Exarmpletnf ﬁ’atahlue iﬂnVO(r m@@@% inglhdgelut

i mi dacl opr i g fdt nsRed tb q:bﬁewehya@dnenml bigiedRyli salfidé, Vaemh,| hkeny] a:@irmmateexarml es of
sui tabl e pestg(m des .30

nvention are. listed in
Prot ect i on TREAPIE g cﬁ@?’"éytlg?‘fiag; ?’Wg'ésd’fsmta%ﬁ@meﬁg‘f’ﬁg t?‘ﬁﬁ?trlr'ﬁﬂ'é‘at i cal
Press, JohntoWlspwy, t€roSmm slovenpepperNage. thpmé, and@ﬁ@nde( BB pxafipies ofsnitghdd opedi a of

Chem cal 15eRBhAGHIs adsplihd e 1A Bhvol Hld JaneRad Hayes et
al ., Handbook of Pestlcipde Toxl c%mggv)?(-ékd emc ress%% Auu?éaSan D ego, CA,

1990, al| ofublighneeren Pieqtons By b%?eﬁ@eraewﬁréﬁgp@we@ Aor andFraggmee 19 7 July
2004 WO 01/153:&-15& Pcrwdﬁégkée@ﬂmmwﬁmeﬁm d985; it WP TR B lopda M

rants or i SRMEe akp 4f BIPRHRES:y egtfﬁ?gha?gﬁs%aargﬁg&h%%t%@i  ncl ude,

but are notreferemetherdmt o phot osyst em I i nhibitors, such as actifluorfen;
phot osystiem Il inhibitors, such as atrazine; bl eaching herbicides, such as
fluridone and 5 difunon; chlorophyll biosynthesis inhibitors, such as DTP,
cl ethodim sethoxydim nethyl hal oxyfop, tral koxydim and al achol or;

i nducers of damhgé tAgrehdmicki dative system such as paraquat; am no-acid

and_nucl eoti de Bl ASYRLOE Hh BBt Alch: n3HE I S liBsgalALaLD and

I ntazapyr; cell division in pronam | ant growt h
regul at or sSprRiopedihat is ysadiory the et g#rd; oa i the b%‘ﬁ%or hmghrea@ bameéiaxmgns chl or anben,

di chl of opg cagpe, myﬁm@%ts sﬁ}utaﬁ br é@etﬂ%@l&ﬂhﬁ%s&is e, 3PhuBsi NEXRiptdsdes are

listed in I_s!%:tal%le AgToC emlca]d ?or use'in gle mverﬂmh mvﬁge pestlcicFes %erbxcndes fungicides,
insect repellants, fertilizers, and growth enhancers. For a discussion of agrochemicals see
The Agrochemicals Handbook (1987) 2nd Edition, Hartley and Kidd, editors: The Royal
Society of Chemistry, Nottingham, England.

25 Pesticides include chemicals, compounds, and substances administered to kill
vermin such as bugs, mice, and rats and to repel garden pests such as deer and woodchucks.
Examples of suitable pesticides that can be used according to the invention include, but are
not limited to, abamectin (acaricide), bifenthrin (acaricide), Cyphenothrin (insecticide),
imidacloprid (insecticide), and prallethrin (insectide). Other examples of suitable pesticides

30 forusein the invention are listed in Crop Protection Chemicals Reference, 6th ed.,
Chemical and Pharmaceutical Press, John Wiley & Sons Inc., New York, 1990; {1996) The
Encyclopedia of Chemical Technology, 18 Kirk-Othomer (4" ed. at 311-341); and Hayes ef
al., Handbook of Pesticide Toxicology, Academic Press, Inc., San Diego, CA, 1990, all of
which are incorporated by reference herein.
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Soci ety of Anmerica, Chanpaign, 111989; (1995) The Encycl opedi a of Chem cal
Technol ogy, 13 Kirk-Q honer (41 ed. at 73-136); and Duke, HandBddk2004

of Biologically Active Phytochem cals and Their Activities, CRC Press, Boca
Rat on, FL, 1992, all of which are incorporated herein by reference. 15
Fungi ci des mwbmmdgiochem cal s, conpounds, and substances a@ggipiikel@ERd to
~plants and crops that sel ectively or non-selectively kill fungi. For use

in the inventio can be system c_or_ non-system c. Exanpl es of
sui t abl e non- sy%@%@gf%ﬁé‘fjﬁmv?m%@e lectiygchepisals pomippyads.candt o,

t hh oca[) bamasubstants hdrhinfstoret td&ﬂ% Madth uﬁ@hbﬁ@ﬁm Q@u&tﬁrﬁs@meg gfﬁﬁ&b1$| t hi rgm

and nabam an i chl of | uani
aromatic 2011%%]/l rosclél?%gng ‘f%llé%‘teﬁﬁ(?’ ﬁg?)tfgﬁ@“ﬁ%'%fg’é%fﬁ su WisBeb:

di ear boxi i pl@qsyscmﬂi{mhlbltms,rwbbasdtmme idaciring helhubﬂss,aﬁuﬁaemlﬁdhnemﬁd Exanpl e
of systesi Cqihagi cﬁ;![dii@@; H%?Js%&ﬁems%%%& su&oags ﬂ‘l"fm ﬁ]ﬁﬁ%ﬂ? s?tﬁ%ﬁyg.‘ngon% hal

resplratlon |n1|b| OXIn uycaf
fenfuram nigkesEn, tralkeydimiand alahalon indicersonfy bmagqtopomqm@wm{stem such as

i nhi bitors, %arﬁjlhﬁ@ afol i BRa IR B 1b1c;s§nﬁﬂ%fs'1ﬂﬁﬁﬁﬂr§ Gion AR
benonyl ; ibltors_of .stero) .25 bi osynt hesi s, suc r orine,
fenar i m)l TReZeRYREL divisionphibitors, sughps psengpid %a@fbplé@m@eg'ﬂamrmth@m e,

dodﬁmorph tilfdlfdﬁiﬁﬁﬂﬁﬂublﬁfﬁisdcg'&@ﬂﬁﬂhﬁﬂ, emcﬁﬁ%eﬂ}i&hm b 1555 ¥ t jol. n@thﬁf LQ{S’
such as i r ol i |o nt.hesi s inhibitors,
such as egl ﬁ(?g "étﬁﬁle B%’@ %gd@o egu eﬁ%ﬁ@e‘ﬂ‘iﬁngi ci des
zzir eAI [ Zt ed $q¢1eTx)o@hsma, @hhmpaiq‘gmngllesaje];?%)mmmd; of\Craiicakl, VoI 3 -1 ?nd

cadem cr, edia o
Cheni cal Tec{%%?%%@w%k'@ﬁ%egz oen{‘le%t 3%3%"‘9%” 51‘?%%0%0-55 ﬁ"?oy ich are
i ncor por at eéFfWéPé}’fﬂc’@yﬂqﬂéff@ﬂé‘ﬁ@ezicﬂh'llkﬂckﬁﬁ’wm&ocaﬁdtoh,rﬂuﬂﬂﬁa all of which

For mul atlorﬁemgmgfafegmmﬁp@%&gg]s of the invention can be used to
i denti fy.pew sol forns of 35 the corrponents of consuner and industri al

f or mul at Fdns. “H%‘@’(Sle%’é‘f’léiierlcmélm@o?f%’&ﬂ?@? s, g1l spbsfances spugisiredda Pl 19

PCT/ USOL/ 00ma Lrdps enamibeddctiony om%leamfd!aflﬁupﬁﬁgi OFbrheé mQE’é\ﬁUéIﬁb n,USfingiBiak
i nt ended thB%ecfs or.bed or n or anl mal ,

es
conprising an a Ve’ 8%%’05%% E&@B‘Fﬁ%ﬁo%marﬁ?n‘?ns %‘E@‘fgg’ég iBtHdfonent
that is i n\leéanegiatmwomwcmbmpﬂamﬂtbﬁuaMMmsﬁves rsudzﬂm faibﬁlﬁyﬁra.&l;ld met hods

of the | 1Vagkifing CONBHTRLIL LA ANANTubACLHAEY B icofyARl: .0 1o

cosnetlci such as 5 1dtions perspiran
deodor ant® , Bydrosarbeny ﬁ%cbéﬁu&%tozﬁiﬁcﬂlﬁ&ﬁps aééﬁléoropin;dLP@Imenhénerlph@ﬂuct s, such

as and sharﬁmolxﬁ%lb%alﬁﬁa&}, a&Di fiidldn@”E{: 1@64’@3@;551: Mdes'iiﬂé , i@ S;
Iubrlcants ?ﬂpﬁ%ves ents alacf)cle ner used hefeln an
“i ndustri ai® fﬁt?’ﬁ}ﬂ §°S oR ARhb forsy A cﬁ‘rh%%athﬁ"é‘lf %¥¥e, not
i nt ended t divtaladl) &miilra, mepromily esd mdthﬁmctxani, Bcrontitinpolandrivaidh iQkibagis el |,
conpri si ng s@th as thiabendazole, fuberidazole, carbendazim, and benomyl; inhibitors of sterol
25 biosynthesis, such as triforine, fenarimol, nuarimol, imazalil, triadimefon, propiconazole,
flusilazole, dodemorph, tridemorph, and fenpropidin; and RNA biosynthesis inhibitors, such _
as ethirimol and dimethirimol; phopholipic biosynthesis inhibitors, such as ediphenphos and
iprobenphos. Other examples of suitable fungicides are listed in Torgeson, ed., Fungicides:
An Advanced Treatise, Vols. 1 and 2, Academic Press, Inc., New York, 1967 and (1 994)
30 The Encyclopedia of Chemical Technology, 12 Kirk-Othomer (4% ed. at 73-227), all of
which are incorporated herein by reference.

4.3.7 Consumer and Industrial Formulations
The atrays and methods of the invention can be used to identify new solid-forms of
35 the components of consumer and industrial formulations. As used herein, a “consumer
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10 active conponent. Preferably, it is the active conmponent of industrial
formulation that is investigated as the conpound-of-interest i AJilha0Wr rays
and nethods of the invention. Industrial formulations include, but are not
limted to, polyners; rubbers; plastics; industrial chemcals, such as

sol vents, bwaemlsisng agents, inks, dyes, fire retardants, gotrikegezs and
formul ati ons for deicing roads, cars, trucks, jets, and ai rpI anes;

i ndustri al ubrlcaqts 15 i ndustr adhesi ves terlals
such as cerSHPWation, megps afoymylation tlf’ﬁ%o“é‘r‘f’er\}ds?’ln(’r ’@E?&B‘?C{fo PB%H%%S%e
active comnmahabo@nﬂahmmiommalmmm@mganuaﬁd cbmpmmmeferamw;thsn%wt rial
formul atio tQ t nventi on. Suc ve
na%u@@ 9011? ﬁleﬁ{%aﬁs@ ﬂ? S a3y e V\EPPHI}(JJ%‘%&fG teif]ﬁléearfa]y dh meth m‘iq

conponents and 1nactive co e e Y¥Sand
the fol |l ow quhfrleff@tlemésnsama formowiatied invbrde) lgptbr;emalunﬂédmxeaspieacs Aghias ve 20

conmponengs | %HF&’@%%%&S I ns are
listed in (I?%gﬂg ﬂel%rﬂeléa%ﬁ}gyc 0 I a %?J%ﬁgm cal thQaHa;ﬁﬁfdag O honer
(4'h ed. atprmtsshel)pm ce,swéasmamnoosméor@twpg@hwmammm@ ure of

Cosmet i cs, doaps cganelqasﬁeaﬂe 4ARERRBYand ldBErgents NRYCIYRRls, 1941, CTFA
| nt ernati onal edr ent _Dict| onary and Handbook, 8th Ed., CTFA,

Washi ngt on, D. CAS® industgial rmulalenpeaas piermmation &rdnduiigbisee Press,
25 London, nk98denddd iotbafabsdﬂbeﬁlbr argestemwm@b@ttyed aﬁhﬁmﬁﬁﬁﬁéxﬁ:ﬁﬂecﬁiﬁﬁrﬁ {dg-anAACt i ve
conmponen i nactiv en use in ar ucts are
Cared 18 @BtsoRens Bykribad atsreNaspeiitt SomG R BSORIRIE G horer
(4' ed. at iB8%tiSAE)asdmtobipanpbakinteredt ikdher arrafs aplanethodsiod therimbeiionl st ed

Vol . 12, PRndfrial ?oiﬁulaﬁyns mclllr:de mlale’no?gﬁalﬂe&){o E}s%gberé E:?a%r mﬁg.si:n n 30

reference hereln. "Act1ve conpohents an nact cohponeﬁ
hand and bsaymisalspychassolveris.dieaching ageot) mkhdye;rﬁmt@p@ursmﬁe@aemdc al

Technol ogy fordulatién§ Kor GBRPRIadS, 4hi, BEbks ﬁéts 29d 235\ Res; mﬂ\&ﬁfz{?ﬁfbﬁE%% by

referencg herein (ﬁ%t i ve conponent s e i nactive conponents use in
pai nts ate Peskiahaqhgsivesoengsiretian matep osb‘%}bl?%feﬁﬁnts(:hem cal Technol ogy, 17
Ki rk- Ot horer (4t0neeﬁsklﬂin thO 49 wilD&Qdilyetchbletaichdose bdtiveedm n@(ﬂnd inadf@le- 9,

pp. 770-80 IIrran Var h Cor h of ~whi ch
are 35 |nco%rbp8ra o %@qﬂgﬁ%gorﬂgﬁ Fr% ?ﬁ&b‘#‘?ve
conponent s thyentiors eStich actm campmwwaﬁ@mame@mmid&hﬁs m&waﬁm&l consumer

e TS NETRE vgl%g%g%e;{ﬁ}ebr%sy% pedistpf Chem ca

Technol ogy, Kirk- eory and
practic fcomggrgﬁnps(gag r%ﬁh‘vre@ﬂmewgepﬁéer@e irpepgmstic or@glqhowarr@l}st@ is6H93) | nc.

1?E4b andt %eﬁﬁ@%@&m@f@henﬁm@%%@[c@y TIG:IEOE&OH@P@Q%H; at%ﬁ%—SS I;M'él P&O]lf whi ch
of Lubri ca ess | nc all o ic
are incor pﬁ%ﬁ%%cﬁm AraYRagye OQE ﬁ%c%ﬁ&oﬁﬁa???n&rﬁfmﬂ%&q Ve
conponent s Newor Yorkel 940; CORS i@ nationd! Cossiest Figeddiag D&Sﬂoma@ aall ElohilidoR&th N

(1991) The EélEr(‘f’%%, gﬁﬁﬁhgtog fD Eh %Hb(? ?md Xeﬁg\ra}e?k, %%xrhenc ﬁ?‘eparar%ns%cellé ﬂress

445- 465) an
25 London, 1991. All of which are incorporated by reference herein. Active components and

inactive components for use in hair care products are listed in (1994) The Encyclopedza of
Chemical Technology, 12 Kirk-Othomer (4 ed. at 881-890) and Shampoos and Hair
Preparations in ECT 1sted., Vol. 12, pp. 221-243, by F. E. Wall, both of which are
incorporated by reference herein. Active components and inactive components for use in
30 hand and body soaps are listed in (1997) The Encyclopedia of Chemical Technology, 22
Kirk-Othomer (4™ ed. at 297-396), incorporated by reference herein. Active components
and inactive components for use in paints are listed in (1996) The Encyclopedia of
Chemical Technology, 17 Kitk-Othomer (4™ ed. at 1049-1069) and “Paint” in ECT 1st ed.,
Vol. 9, pp. 770-803, by H.E. Hillman, Eagle Paint and Varnish Corp, both of which are

35 incorporated by reference herein. Active components and inactive components for use in
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ed. Handbook of Adhesives, 3rd ed. Van Nostrand-Rei nhold, New York, 1990,
both of which are incorporated herein by reference. Active cofpdnéds and
i nactive conponents 10 for use in polyners are listed in (1996) The

Encycl opedi a of Chem cal Technology, 19 Kirk- Ohoner (41 ed. at 881-904),

I ncor por at by reference. Active conponents and
conponentse\gf}q%@éyl n rubbers are listed in (1997) The En @@ﬁ%'bé'gﬁna of
Chem cal Technol ogy, 21 Kirk-Q honmer (4h' ed. at 460-591), incorporated
herei n by kefsamerdad. mdt@ﬁial/ﬁbnf@tﬁwélﬁﬂé&mqmb@ FTRE Bk oﬁ@vm@r@@h&ai or use in

P et 0 bk O SR PS5 TR BT S e TR o0
Aﬁ te %yg;gnﬁabmﬁzsn ﬁmﬂngmaem 2nd edo Mﬂejs&fﬂms e, M)Bi hmd deamndnéj and

Aldi t veg, Ao k- BedSe iy, Bl ROERRRIEaln, VAL CRE Bo BRI

ref er ence. Raioni Fla lewwémhamncqm@éﬁibéfﬁmrhém Kcive G@@qnnntbashchl ng
conponent s jpvd doﬁ%@ﬂeﬂtﬂbf 4529% );onm%ml%ﬂﬁx&d@eﬁﬂmeﬁ%s% 1@&% @b% yBghnol ogy,

4 Kirk-O 71-311), 1 ncarpor at erein erence.

Active con%sﬁ’éfvpgd!aﬁﬁcwwl Toehnelogpor gk %ver&%ee@ %5-416@ o d M Skt (1995)
The Encyckrasiibodtiof dakdthves Brdlal Wae NogyandIReidfold NeWwaier19d vaaest.  at

482-503), i r par at ed re reference. Acti ve nents and i nactive
o oot < i ot By leBte SRS raRBirork s ERIE SyBRT s

Cheni cal 10T é@:huﬂ@inqg;ymeas dte liktledOn(099%) T4 Ehcyelbpeditr ofGRenB&R Technblogy)d0Kitk-at ed
fire et ar TG DR%y adisr vhof RINBASH AR vy NAGHL ACRTIONR MRSl Uoe 11
Technol ogy? ma&@wmmﬂaﬂfcme i mbherggre 11§t8d980192®)2me EricycbapegioofCheiniogr ei n by
ref erence. 7A%biEgy, 29 RRADOMbHART ¢ d'a@@@ﬁ-lﬁg@ BAIBAARE héreln®y iBndd) Active

antifreezes and déicers are listed in e Encycl opedi a
Technol ogyFOIBPW?tRa@%?Pé’FC?@P‘PPeéHfo’fdisewﬂ%ﬂfehﬁﬁé&fﬁég Q&8 herein by 30

ref er ends. Eﬁ@t-fo)‘raz’z@ BjT@kH%ﬁEwS‘eadh@logﬂéthKM@m&ﬁwm%SatQ%-BL@ﬁnbcﬂp&ﬁﬁﬂ nt are

R e O e T

0_1/ 51919 Pchynumﬂdraﬁﬁﬁdmsh eCohpidmethoolisy Indsutioh Ehenivg] AdditiveseVOH conponent
means any%’ﬁﬂﬂﬁér@% hatigop 1&% rﬁ?@here@bﬁg&‘ere{}& 9[09?@@0%%%11 +Ldt

conmpound- o Interest to forma trace
i mpuri ti esineetive %@ﬁpmtsépt’@ﬁl%blﬁ%qh@ﬁ comppnqpiyare liged ind1292) Tk@wﬂwﬂm of 5

i nterest20 FPEhdnBENTEHABRRS AK-BfhoRRE S@tezszishf) ﬁﬁ&ﬂ&%@h&feldw er est
itself The term éﬁ onent al so j.ncludes any sgqven in_the sa

singl e subBEdFReE ASHYESHIYONFHS Fiddnastive coyppo 14 B%tﬂiﬂa\ﬂﬁ%)a’h ferent
properti esEudyelophiia of Ghenital E’dcidﬂaerogy,mtaGﬂdOfHoﬁfee(m‘“ ed. at 482-503), incorporated

herein by reference. Active components and inactive components for use in dyes are listed
in (1993) The Encyclopedia of Chemical Technology, 8 Kirk-Othomer (4™ ed. at 533-860),

25 incorporated herein by reference. Active components and inactive components for use in
fire retardants are listed in (1993) The Encyclopedia of Chemical Technology, 10 Kirk-
Othomer (4" ed. at 930-1022), incorporated herein by reference. Active components and
inactive components for use in antifreezes and deicers are listed in (1992) The Encyclopedia
of Chemical Technology, 3 Kitk-Othomer (4™ ed. at 347-367), incorporated herein by

30 reference. Active components and inactive components for use in cement are listed in
(1993) The Encyclopedia of Chemical Technology, 5 Kirk-Othomer (4™ ed. at 564),
incorporated herein by reference.
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conponents. For instance, the anorphous and crystalline forns of an

I dentical conpound are classified as different conponents. Cohpdnzikds can
be large nolecules (i.e., nolecules 10 having a nol ecul ar wei ght of greater
than about 1000 g/nol), such as |arge-nolecul e pharmaceuticals,

ol i gonucl eow(?qﬁémpm ynucl eoti des, oligonucleotide conj ugﬁ%ﬁﬁ ou/gss1
pol ynucl eot 1 de conj ugates, proteins, peptides, peptidom I'C

pol ysaccharides or snmall nolecules (i.e., mol ecul es havi ng a nDIecuIar
wei ght of |ess thfan Ebmponetp00 g/ nol) such as small-nol ecul e

phar maceut i cal s /30 11RASS mdYuah SRS A H&Js%ﬂ% SncethE il binef)!

ani noaci ds. Conponents can iral- of 0 |ve € stances or
conpounds, mixeds Rr procaspad; wilh thy corapoupd- @W@iﬁ%fm@rﬂtﬁ@ onlr@mmvse fareagent s,

or optical |e)ta1:61§1& | b GRS feft-behiRl 6ft@'skthasis &meﬂ@tﬂk%f%%g@mﬂf Lofl NDi i t

or otherw se eff %ﬁ preci pitati.on, formation tallizati
| tate

nucl eat i on "Yfeeo F19°REY 0%?11%9%{}9%@&8&?@%@%0&%‘? -ghin{arest dsHp Th e

i nt erest . ;Ebmponegto almﬁndngﬁtany aﬂvﬁmmtﬁdﬁaﬁ-@&tl@esm@@%staﬂée&ﬁﬁlf@ﬂsﬁﬁBﬁ@& ' ][‘ an

array sanp t uce nhi verse mation o

sol i d-for nsn?oo Stf lé:alcsgaﬁp uﬁ]&ggfﬁ SR ?OQEIPQS MF‘%’?E} i ncl ude,

but are notcoumen‘deDupstemuﬂleamb@omﬂndemmumsﬁm of m:iddﬁjcal da&@eﬁnd gases,

smal | nol e I cle and
cdféléfacssﬁé&' oﬁgﬂﬁ . 3 %Fp%honuc Ye'1st fngf%éulfz% t]Pg%Flﬂases,

am noaci ds; large nol ecu es eot1 des

ol i gonud} Oc beviee am&cﬂpbw?shkqfwatea&lae ebqllﬁé)@ﬂog’mobx&uﬁbaﬂsrgemcubes
pept i doni n?hér&ﬁceuﬁ&ﬂs REkMRREERES:! iftuciéotidal i léBﬁ@eadoﬁj ﬁ:ﬂb@t ary

Suppl enent s at i ve nedi ci pes; nut raceutr.ca Senso orrpounds

agr ocheni c 8?@“““# %E?W%géteéﬁﬁfﬁ%rﬁep‘é‘*esd’eemmﬁ B ok Sa‘tc s aranalh e
active comnpbneks (ief, nRledults Uating @hzofe@tﬁiﬁﬂ-l\hﬁght% les§1!h¥§ At IGD@tglﬁﬁdil) addiaki ves,

such as ad ro and/ or co tion,.,additives that
af fect cr yg?ﬁ:l ok c"@ pha:ggac%%?]% Rogmonef, facleqt % Ml Form -

addi tivds tmgtoaaﬂs compyments catealmbeaﬂnyaltombpiscaﬂgu,acta@dubstanea drhahpcﬂﬁds,
structural r |t|ves t hat
di ssol ve scg)'ly |h§E%PﬁAaH‘g %cﬂﬁ?%v%%sdﬁtﬁ F]ﬁi? -a@ﬁﬁéx%ﬁ@ﬂ%,r&g%) h%u&%a ocﬁ soI i d

for mat i on: FEAkBIcPypaRsTESROmale v it or gperwisg ¢f§&cbm¢1m@t!paafwﬂhs

opti cal | y- agithNieatival & nleatiorPdTdoBALERmB bl??soﬁfl—fﬁﬁﬂ%?ﬁx%‘c ol{nﬁalﬂe“ts 35
-23 7 July, 01/51919 PCT/ USO1/ 00531 4 Excipi ent The term

"exci pi ent m?i‘ssz%u 75 B SRPORenaap be o S%WSW%E%GWE%@%W%W Szi‘ﬁlﬁ’lea’ét i ves
i nt o ph2Omixciedudeciahibitopraveng ok eaverse féﬁmﬁiﬁirﬂh‘lsyhd-ﬁmnﬁxfbﬂh@bﬁﬂpoud@eﬁlﬂwésﬂ ower

interf fect .of t
o ef or abl y Esibitlor cbiiaRint Tinted BEAORY HnficFlo, Bdpiphis i sl acif p ent-
enconpass ebasé-%i @ﬂﬁeér@aﬂsmlwmsmcm a4 hoombmss, stamds,l mesleotsleaiubleasides, andan
bi nders. ExginBh&M farfAfloRbi&, ARh LSRR IBD BESni&uaL oﬁéanecleohde and

phar maceuti cal
polynucleotide conjugates, proteins, peptides, peptidomimetics, and polysaccharides;

25 pharmaceuticals; dietary supplements; alternative medicines; nutraceuticals; sensory -
compounds; agrochemicals; the active component of a consumer formulation; and the active
component of an industrial formulation; crystallization additives, such as additives that |
proniote and/or control nucleation, additives that affect crystal habit, and additives that
affect polymorphic form; additives that affect particle or crystal size; additives that

30 structurally stabilize crystalline or amorphous solid-forms; additives that dissolve solid-
forms; additives that inhibit crystallization or solid formation; optically-active solvents;
optically-active reagents; optically-active catalysts; and even packaging or processing
reagents.
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formul ation as an indirect result of the manufacturing process. Preferably,
exci pients are approved for or considered to be safe for humahJdn@0®ni mal

adm nistration, i.e., GRAS substances (generally regarded as safe). GRAS

substances are listed by the Food and Drug 10 administration in the Code of
Federal RegysbiQes (CFR) at 21 CFR 182 and 21 CFR 184, b /ag(ﬂ gged
herei n by reference Bi oacti ve substances (e.g., pharmaceutica R’f’ can be
formul ated as tablets, powders, particles, solutions, suspensions,

pat ches, capsul eb4.1wilxhipignhit i ngs, exci pi ents or packaging that further

affects the del 'T}Erté(rnp“e%iﬁeht’ %ﬁ}:setdlit% eﬂi:?tla Fb%gsﬁ#s%%iﬁr@@%‘f A ability

during .15 storage as ot et on fit may
al so be useid apﬁ@pﬁhqaf@rmweuorsam@ablf,@n emmmldepsmylmm mg;rfeimemﬂur f ace

of the sanpe Pﬁﬂiﬁﬁih&ﬁ ﬁm&t ¥ethd Sctive, M %ﬂafer&thf aﬁ@ﬁrﬁﬁ@ﬂ% @by éullaf:ﬁf s

bei ng crystal 0 ng resent In"the crysta zZin o utron at
g a L%}gl gl g

di fferen c’&ﬁ'if:e rené‘%&H%Feé catigys; %’t“f‘-‘ﬁf‘fs usnts, ehigles.gtbilizensposi t i on
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30 phenylmercuric acetate, thimerosol, and phenoxyethanol; antioxidants, such as ascorbic
acid, alpha tocopherol, propyl gallate, and sodium metabisulfite; binders, such as acacia,
alginic acid, carboxymethyl cellulose, hydroxyethyl celtulose; dextrin, gelatin,. guar gum,
magpesium aluminum silicate, maltodextrin, povidone, starch, vegetable oil, and zein;
buffering components, such as sodium phosphate, malic acid, and potassium citrate;

35 chelating components, such as EDTA, malic acid, and maltol; coating components, such as
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Edition, edg héHed, sith el BmattrEty) : o j atlon,
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ormation o - thro olarity, viscosity, i Ling, point,
‘volatilit ,JO(%%SS‘Z%#%??%OU cl’%%@%ﬂ?ﬁ%?%@ﬁ‘l"ﬁﬁ ’§“‘$‘gj’y€?‘l°‘f€fgs’i’6‘?§'€nt i dentity
and con éé reheaylfasmatesvegeiablaeils, disthybphthabite, stitylioledte, glycerol) giyeskirdl Tor @digo
crystal i Ze;HpglemolyRalyia I Lah ' . L.Ag. & nonsol vent to
an initial Icy sug’sng%}u%r at e%%(kﬁl’ﬁ@{%%M%}%%Z%%?ﬁ%gﬁeﬁ%d%kﬂgﬂgay of a

sol uti on of SCMREnIG sl a cyslederitiny, atumin xapthanyguym ayd fegiciyroumpopers$, such

nonsol vent Bigtycadldexitoe,patbsigth chibAdd, Bl sbafupdhilRBR SRl bl idEy- The

solubility of tlhe co ound.lnz%ex eegeﬂ whe one c¢ritical amount o
nonsol vent TERREYSETURUF PHARCIY d¥qhas frdep apd ilies are Hstod i Remigfat es t he
supe{ s?t@i aRFiaomadshititdh Scienes tl BrEddeivd, ed. Mfojﬁédﬁ@na:b?ﬂa@;}fllam_ i _6_%«&@‘;]9{3’]‘ t he
crystal s nts..al so e fl.exibhi L, 0
changi ng t%lg%§?wﬁ%b%w&%§f§%mﬁﬁ?€§g PF%'G%’&‘ éﬁ@f’%%h ic
activity ofAmsericapPharmecengiral dwsesiatinnldBashibaion DE. 2090pmtlaciiwiich US, one can

sel ect whi qﬁbobp@it@dger%b?ggf&@ﬁcﬂe. is produced at a given tenperature sinply
by carrying out crystallization over a range of solvent conpositions. For

exanpl e, crystallization froma
25 4.4.2 Solvents

In general, arrays of the invention will contain a solvent as one on the components.
Solvents may influence and direct the formation of solid-forms through polarity, viscosity,
boiling point, volatility, charge distribution, and molecular shape. The solvent identity and
concentration is one way to control saturation. Indeed, one can crystallize under isothermal _
30 conditions by simply adding a nonsolvent to an initially subsaturated solution. One can start
with an array of a solution of the compound-of-interest in which varying amounts of
nonsolvent are added to each of the individual elements of the array. The'solubility of the
compound is exceeded when some critical amount of nonsolvent is added. Farther addition
of the nonsolvent increases the supersaturation of the solution and, therefore, the growth
35 rate of the crystals that are grown. Mixed solvents also add the flexibility of changing the
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met hanol -water solution that is very rich in nmethanol wll favor solid-form
hydrates with 5 fewer waters incorporated in the solid (ex. di Aydyaé® vs.
hem hydrate) while a water rich solution will , favor hydrates with nore
waters incorporated into the solid. The precise boundaries for producing

t he respecti rates are found by exam ning the el enen array
when cogcen;‘%ggl?%%gof t he sol vent conponent is the vari ab#’éﬂﬂéﬂ@g}% C
applications may create additional requirenents. For exanple, in the case
of 10 pharthemedinaadé sctivitp bf ertof tiarselvest acitpadan L @mperatue Thus, one can
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acetonitrile, teé¥rs l?/%f%%%&%?%%%f’t%&@%ﬁ%! TeEPRER ﬁfé’x?ﬂﬁ’lf“’d% theraseofy
chl or of of%n pharmhcatiticalas solvehis precklectad based amthbiz bicsemipatibility ey welbasdbd vent s are

t hose rat edsoﬂ]%i]&% eg&#@ﬁ%g%h tosﬁ%lc‘ffsgié%g{f,éflﬁ esoﬁ%%gsegntﬂ chggentsﬁ Far  oc

Admi ni stration, as publi 1 1 n the ke ~ Register Vo -
pp. 24301- 2xawple( tha gast gathywhichshe agentis dispolvestia thesebvartiapd the lackaf ar e

admi ni st er egkRAdRd bEER dth@dolSt ¢h 5O htint 88 FARorSHTBENRG: M seWofitg DT €
typically be distilled ter, Quffered sali ne,%k’actated Ri nger's. or sone

ot her 25 pHQIVlc AFPUsspyeniz AEFdI0 ke mafricesigrmaed of weles selghis palkyress.
Capabl e ¢ Giganic advensd witi tyieulyBe sied tCaispdvwcydnphdbieaidbic hy@opanent s"
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Conponents. that are basic i1n nature are cap ormng a W de variety
of sal ts wiHbapah Aisesbyl fsmgaecacsione.crefaniirile, teehofumy, acsiieanyl dimehiylt abl e
aﬁ : ds Sr 20 tsagsddd, bad clg@bmr@ldfnﬂkhméxlgqﬁ, akd éanVUe%ch@Pﬁf&reld f@&m; :
chiori de, om.ge, | | ge, . etate, . sall at enesul f onat e, nzoat e,
bi car bonat €, ir‘%%c}atsrc%s%,g reéﬁﬁ%i Sﬂﬁ[ne'étﬁ by &’Fgggi ﬁ?@,‘z"’%ﬁ%éﬁ @}‘blbgfl‘?‘f ate,
edet at e, edntylFateal ReBier vdlibd, nBtBer 38Cp1H) PATMPUKI 0P AT, BdhRhts for

pharmaceuticals that are administered parenterally or as a solution or suspension will more

typically be distilled water, buffered saline, Lactated Ringer’s or some other

25 pharmaceutically acceptable carrier.

44.3 Components Capable of Forming salts: Acidic and Basic Components
The term “components” includes acidic substances and basic substances. Such
substances can react to form a salt with the compound-of-interest or other components
30 present ina sample. When a salt of the compound-of-interest is desired, salt forming
components will generally be used in stoichiometric quantities. Components that are basic '
in natute are capable of forming a wide variety of salts with various inorganic and organic
acids. For example, suitable acids are those that form the following salts with basic
compounds: chloride, bromide, iodide, acetate, salicylate, benzenesulfonate, benzoate,
35 bicarbonate, bitartrate, calcium edetate, carsylate, carbonate, citrate, edetate, edisylate,
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estolate, esylate, fumarate, gluceptate, gluconate, gl utamate,
~glycollylarsanilate, hexyiresorcinate, hydrabanm ne, hydroxynapfhtihn@ide,

i sethionate, l|actate, |actobionate, nalate, maleate, mandel ate, nesyl ate,
nmet hyl sul fate, nuscate, napsylate, nitrate, panthothenate,

phosphat e/ digh; te, polygal acturonate, salicylate, st ci nat e,
5. sulfate, tgﬁgyzﬁe, tartrate, teoclate, triethiodide, W%@?g
(i.e.,1,1"-methyl ene-bis-(2- hydroxy-3-naphthoate)). Conponents that

i ncl ude an eanoiamaesﬁﬂttelfqmahis;glmptafepglmnpﬂeﬁglmamlglgz@lllbr}ﬁ:saxﬁtmt abl e salts

i th ar'o tioped above.
VC\:Aorrpo\ljndls 0 xl?fr%‘tga}?es tﬂﬁmpmngqgjmo phﬁ)m;t ISE%“O%EC(%]J@T% E?FQ’% ’o\r/m ng base
salts 10 Mﬁeammgﬂaedﬂlat@ﬁ@%ﬂmamﬂhﬂwlﬁm snlmesaapsslaﬁemtratd,e al kal i et al
or alkali ”%aﬁﬁéﬂa@haf@bﬁésphai@&bﬁos‘%ﬂﬂ% ﬁe@gm&&bﬂ% 3§ahc(}%'tec Etgzﬁater@ga&ft% am

sodi um ‘Iyéa m_zi NC, potassi I'ron

basi c or t%é%é@n@@at%%ﬂaﬁsmﬁﬁm% avfl pamegta i iNmedlepe-gisd@ani ne and
TRIS (iri Shb&idk%étﬁﬁﬁtmﬂte)}i bt incthe #h dhiflo Sokd A dad kPN Addi ti ves
Q her subst ncw al sﬁi §fgded to.the cryst al | Igﬁcflltlon reacti ons whose
presence WA vprinys ging acids fionstorths afidsThese
crystal | i zaantionedditlotd. ves can be either reaction by products, or related
ol ccul o i br ar CoapoulisEiERTfat GIRGMDAT G aR APt dBpRE BRE P 20
nucl eat i16h withoradpyseationsh Exgmples of such gpitoinclude aliali mttahomﬂmhné emhangtslt al or

set of cryglialadd, AREBRY, caRidEh éﬁ@%@&uﬁh@l&u&%%ﬁﬁ?ﬁt Elelr redl | gation. The

i nfluence of cryst al 't zat on a tives acf i ve
concent r at FYHs2sHdl asisalés qffbasie ﬂﬁgé'i*iﬁ FWW@-’VF‘GP@@ peinesder exempledéss a  range

of crystal hietldlaandetint TRES (AR Ny EORERIMy AhidhRhagyanpl es of

crystallization additives i ncI ude but ‘are not limted to, additives that
pronote and/or control nucleation, -additives 25 that affect crystal habit,

and addil5i ves t #hdid a@bmm_c form 4 4.4.1 Additives that Prormte
and/ or Contr ol ﬂﬁg ct ant ecules in the
~crystallization vesse%ﬂaﬂ&smﬁ#égﬁge lﬁuoﬁﬁ%af’é |V§PD?S%WSS€’

sel ect i vel yiljjptlpenceitee @P@Wﬂ@ foacmrS@ﬂlmacfonqul‘hpmmpd’ualhzatmn adslitivek sy be 30

sur f act ant nqg;.;.ﬂ Diatelt vessel
ei t her by E}ﬁéﬁﬁag?u ng r&ﬁlg%?n&gr ol ?Igg&gfﬁgﬁgrsahg%ﬂgts |I%Ee%§&'g$d%1 d%%%ﬁ)%o t he

crystalliz dib, WSW%W&WOS@%P{W%%@@FM cally
sel ect e@OOHUﬂmdmrtbﬁumﬂﬁthﬁ olufiiate ofiaBh éciﬁﬂlﬁﬁtd]ﬂr@tb?&}dtﬂﬂ and any

Gependent - Sl P b el Wﬁﬁza?ﬁ%e@w{’a%n*ﬁ? oA B L,
concent r at depsndon their rdativewoficotativns anl thes themvaltoulpthvides eafrbsid agsess a
control | edpnsdds czysilaﬂi]%hgﬂ) Dhie¥2s Od éﬁg&%anong%ﬁﬁgés[ &%%%galhzatxon additives
include, but are not limited to, additives that promote and/or control nucleation, additives
25 that affect crystal habit, and additives that affect polymorphic form.

4.4.4.1 Additives that Promote and/or Control Nucleation

The presence of surfactant-like molecules in the crystallization vessel may influence
the crystal nucleation and selectively drive the growth of distinct polymorphic forms. Thus,

- 30 surfactant-like molecules can be introduced into the crystallization vessel either by
pre-treating the microtiter dishes or by direct addition to the crystallization medium.
Surfactant molecules can be either specifically selected or randomly scree;ned for their
influence in directing crystallization. In addition, the effect of the surfactant molecule is
dependent on its concentration in the crystallization vessel and thus the concentration of the
35 surfactant molecules should be carefully controlled.
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In sonme cases, direct seeding of crystallization reactions will result in
an increased diversity of crystal forns being produced. |n onéfdnB¥4i nent,
particles are added to the crystallization reactions. In another,

nanonet er-si zed crystals (nanoparticles) are added to the crystallization
reactions. {ypgijskdih anot her enbodi ment, other substances Q500ssed 5

I ncl udi ng solid phase GRAS conpounds or alternatively, sma nol ecul e
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those pse : J e librarjes). e i uence, of .
crystal I?za %#@S&Z‘??%SS% écjﬂl?pé’g? t gitera%tg/\ﬂy h® Prﬁo@f}g%ﬁl?rﬁrdeséﬂﬁé’{“él or
set of cry®oage 5 sdap emantreéter sizEdar lavger. concentrati ons and t hus
ghages Thase narticles daplewith

it is anticipat egd,dddn 18+ ' | it entrations
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t he pharypceut.ical's, solubjlity. The influence of Inpurities on crysta
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cr ysL al | i zgréset imstriall inviesulfibrareshr Fhesihilhdnas ?ﬂdﬂysf:&ﬂiz!iﬁoﬁ %dcﬁth%s ﬂﬂﬁfecﬂfﬁé ecul e
or pharnmac . e stereo-chem c el ationship.to specific
crystal fa%e!s .' tﬁ%h%%Qg@%ﬁﬁgorgﬁﬁfﬁfyﬁ&rsdnﬁ'@gﬁr‘%p ¢ qg?%ﬁ?“ﬁ‘? ystal face can
be rest ri cicenpebiyations arst thusdibisahésipatel thattarrengewf erystallizition addiyisd al | i zat i on
addi tive anpgzdeRa ystal face. Selective absorption on

hebd &l b :
vari ous ]{5aces of the crystgz{ "tc%%s%?f ect the gromh rate of that face. Thus,
t he habit’ of the 25 crystal will change. 30 35 4.4.4.3 Additives Affect

Pol yrrﬂ]ph-i C Foamﬁgﬂ?&ﬁ@mm& stalBRpFAME corrpoEnd_ can c(rj_yfs]E al i tze as

more than one distjnct crys Illne species (i.e,, having a differen

i nternal struct ™ ?m??ﬂt%o%ﬂ&!‘ﬁ r‘?B?Féesicg“ﬂlﬁ%aﬁé’ﬁgcauﬁéﬁ%ﬁlﬂgﬁb’%ﬂﬁﬂ@ﬁﬁ@he

(cjii St tnc]E spezsi_atsstha;ﬁm gmm\mimnhmﬁggmmpﬂksdintﬁﬂgaﬁ:e%ﬂme phfm?déﬁtichl\ées ot hatf

irect for : e nh over er or _pr e .conversion of a

| ess st abl g& Hf)’% VDY P ﬁ?n%%’éé" émnr‘tajqr‘_)éf c?f%@ﬁ@%%?%ﬁﬁ’&%%ﬁ?&@ﬁ%

i npor t arfde forfranyFrarprfihe crystallization adfitiveredten eiecsihilr irtfosiity thewhsimeplealet ai n

pol ynor phs opfhaAmsieufies ARBNEE Qb CRImiBLE i B,h,gtg 3¢ ficial

t han ot herof‘a%aéﬂs. Seed cr;?s,t al s of fg?v%}%ﬁ%”g?‘i%@%ﬁﬁga ea‘lf;%'e@]%&g’s

addi tives th§ &@@?&P OR P gERFIYFIfasesAR be Esigicied by tsatopsnhsmicabstrgiareon.
of the crystallization additive and the symmetry of the crystal face. Selective absorption on

various faces of the crystal can affect the growth rate of that face. Thus, the habit of the
25 crystal will change. '

4.4.4.3 Additives Affect Polymorphic Form
As discussed above, the same compound can crystallize as more than one distinct

crystalline species (i.e., having a different internal structure). This phenomena is known as
30 polymorphism, and the distinct species are known as polymorphs. Discovery of additives

that direct formation of one polymorph over another or promote conversion of a less stable

polymorph into the more stable form are of considerable importance, for ,example, in the

pharmaceutical industry, where certain polymorphs of a given pharmaceutical are more

therapeutically bepeficial than other forms. Seed crystals of a given polymorph can be used
35 as additives in subsequent crystallizations to direct polymorph formation.
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-28 7 July 2004 WO 01/51919 PCT/ US01/ 00531 4.4.5 Additives that Affect
Particle or Crystal size Particulate matter, produced by preci pfula20dn of
anor phous particles or crystallization, has a distribution of sizes that
varies in a definite way over throughout the size range. Control of

particle or“ﬁ{] oAb size is very inportant in phar ITB.CEUtI (Tallfuéulﬁ ounds
e

The snal | er crystal size, the higher the surface-to- une'ratro
general, finding additives that affect particle or crystal size is a mx
and try process4uis hmﬁmmmﬁwtymasoﬂg ge in the literature. Many

subst ances can teRart, Ol,+Cr ex | e sol vents,
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anounts o @gﬁd] IEP?E ructure o
Cryst al I ] né‘ﬁzgrrBéilr rmrbg Ol}i) %ﬁTwe : ts{z%/gﬁs‘é gﬁ%:lg%&%r staFlflage I n nore

t han one’ péPYReMIgR: Ehe smalier the pryatal sizenthe highor therurfice-(p -mham rtipolmgenerph can
spont aneOUMm@qa&Q{réstﬁaaﬂQ@ BRER oft &h&éeqwﬁandln@ﬁrls&sdomﬁ‘é %eﬁ&%lt'on

barrier is qverc IS undeS| r bI or xampl'e, when the Tess -

t her nody narﬂ’]ﬁ%ﬂagg@? Hﬁg%ﬁﬁ % oppaFticiscas sosakize, fornor e

p Par rr:ac ol Og:bﬁﬁﬁjylh ﬁolvﬁﬁ{ amp;mlsslvém Iﬁuﬂ&&mﬂ@hﬁmﬁr@,tﬁ?ﬁ; zfs%{uﬂ%ctﬁﬁml I Bartibdlit ]EJI tors
of pol ynorp i ar e d i a or .stahj.lization o

met ast abl e "Fors ﬁ% ?S’ﬁ?‘ ﬁﬁguﬁﬁ?@ﬂf ficgr%“deev%bﬁ?ﬁ?ﬁf%ﬂ?ﬁo@ﬁ’rpf’f‘ %hhi bitors can
act by alWari ety of mechani sms including stabilizing the 20 crystal

surface. In gengra SA%lPG&:%%Eét&ﬂﬁ%&ug e GBI RL B9 k] tSho‘fi

t her nodynami cal I'y s that
inhibit crystallizat¥emsof the nore stable pol yrmr phi ¢ form under these

‘equi |'i brium conmaécaﬁscﬁ&,(mnﬁwemfm otpHi©ford. AlIERS stable, but
possi bly nmpre desirab FFglg?ym)rphiuc form properly designed inhibitor

shoul d pr efsFeadman Belymosph gapspentapsausly sonvstide e mere siahle Brmif o
cryst al Ilm&qqﬁamihombﬁmé’ﬁs wmni&emlemmaésa’albie Hhaes (egﬁﬁénrta@iless

Cryaral i RSl Pl S raRRaCO fesd e LSSl RS o 1

Crysal | i zaedumtageowRtlsniths mareistahledon. oFhub) iskibitwe oSmllymasphio shiftmeamth Sol i d
For mati on y t riety of
pur poses i n%g |e§n%ea lahng%& Aﬂ?%?% &(g%gsﬁggﬁﬁﬁgﬁﬁ@ﬁnﬁ&eﬁe%ﬁct ion in

crystal syrabmop ﬁ&?ﬂﬁ&jbfﬁé’aﬂﬁfP%@FChémswﬁG#@&ﬁ@blbﬂngﬂVstaI

growt h (e urfa&éllﬁﬁbéb@zh z@%o@hﬂon&@l%ﬁe tﬁféhﬁhﬁiﬁ&ﬁ,tonly RS herdodydhbalyTai | or
made crysta h |th g)etors tg,g &{eract wi.th .specific cr stal faces
have been gormegyy fihoge swstagpes that § ‘W%ﬂ Ed

Engl . 24: 46iEbl4 @F:lymorpluc form under these equilibrium conditions are potentlal stabilizers for a
less stable, but possibly more desirable polymorphic form. A properly desigﬁed inhibitor
should preferentially interact with pre~cﬁﬁca1 nuclei of the stable crystalline phase but not

25 with the less stable phase (desired polymorph). Strong inhibition can result in preferential
kinetic crystallization of the less stable polymorph.

4.4.7 Additives that Inhibit Crystallization or Precipitation and/or Dissolve Solids
or Prevent Solid Formation
30 Crystallization inhibitors can be used for a variety of purposes including
morphological engineering, etching, reduction in crystal symmetry, and elucidating the
effect of components on crystal growth (see e.g., Weissbuch et al., 1995 Acta Cryst,
B51:115-148). Tailor made crystal growth inhibitors that interact with specific crystal faces
have been reported, see e.g., Addadi ef al., (1985) Agnew. Chem. Int. Ed. Engl. 24:466-485
35 and Weissbuch et al., (1991) Science 253:637-645. Crystallization inhibitors have many
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35 and Wi ssbuch et al., (1991) Science 253:637-645. Crystallization

i nhi bitors have many -29 7 July 2004 WD 01/51919 PCT/ US01/ 00537 J@y 20415
i nportant applications, for exanple, they are extrenely useful in
transdernal delivery systenms. Such systens generally conprise a Iiquid

phase reser%ﬁllﬁqgﬁt ai n| ng the active conponent. But if ﬁg@gw& gel very.

conponent crys 'zes, Is no |longer available for tra
O course, the sane goes for creans, gels, suspensions, and syrups
desi gned foimpoumt@ppmmmsi memme meysieakugnamkefﬁm thisdemal gdivenf f ect the

crystal' ha f e IS, |nh|b1t
direction pg)r pendlgltli:u %ﬁg@%g%mgl ?ig}“d%éésg e R SPNAINNE %(qu]z}cgv? ace is
expect ed t ocamponerds Buyiéfhetactiee cpmpomtayﬂdszes,@t1shelcagerawa1dﬂbledbher faces on

the sane Crﬁ‘éis@érmald@l&ér?r?gg&?se' ﬁegﬁﬁe gogcife%mﬁ%isasﬁ?%@@ﬁé afd sry&ugp vari ous

faces cag therefore be d corre to t on 1 fferent
growt h drre ’r%%fOfEthal"ﬁP@lﬁf’élﬁnpronote d| ssol ution of crystal s t her eby

i nduci ng the foramdthigfowah itilitbrs dhbfedth
1S e e%%&ﬁﬁﬁbli ?&%§519§ld L F'JISBSI 115- 148.

di ssol vi ng of e al . Wi ssbuch et al

Di ssol uti ongrBWh’e‘f E’E"rlﬁ'ﬁé & directionpespendicular a\/ﬂ;\\éﬁ‘? cﬁﬁ@?@fc‘?ﬂ‘%‘eﬂ of thigfasesed i n
an unsat ur akegpestet w in@n&aseEélﬁﬂih&ﬁbﬂleram‘asfoSthé Sre@tfiottey £5ed dhtthe bdeRfstdine rate
of this.pr | n cas t he ctual |y interact, w crystal
surface angﬁ;ﬁéegenl fAcr glg f“éeﬁ%éf F vargud So‘fﬂnltgeﬁf‘gf% t\ﬁﬂﬁ?éﬁt

activati é® mb@ﬂt@meMbubmmmrcm grawtle directiobs. Pr ocessi ng Par aneters As
used herein, ’ #ﬁ’u [E(; cal

chem cal 20 co%}lﬁﬁls%&%@?m tﬁ) ilgig&ﬁllse 'S zﬁ]qgmﬂlg%l ﬁagof'ﬁfafl?ne
during whi dRtsoRETStah{Res qr§°mﬁlﬁi9}}’éh&3@?dﬂlg@f theerystabn aﬁ’eemsbu@ et pk.J88% dicing
-paraneters ¢Hsl BEB1114S. BiSolRib bf&&ﬁlﬁgﬂoft A6k mﬁm&w

adj usti ng thigﬂ!tl aPﬁfgeég SIII r?g cgl adjausr¥St o dﬁ?ﬁaw%%n%nt %? t he

concent r at i QAP Ys %?EH%’H a3 eé?@s”‘fidmé’@ e} theratepfHiswroesss.i Je

cg gcent r &T | Somendased, theyoapallg Eﬁteraa@ﬂ‘mﬂﬁmﬁh std] de@rfick taid é@dﬂérfwe 3 PredéncEBF S
addi‘ti ona ting the 2 g2 renpval rate; introducing
of a nucl ed %gﬁ?g@%bts%ﬂe Li gw%tf(’%gcﬂ%rigygts%f’sg “i\ﬁBPfsa}?W?)rn event; controlling
evaporation of the solvent (e.g., adjusting a value of pressure or

adj usting the QwapObRlLNR PULRRE area); and adjusting the sol vent

conposition. Sub- arrays or ~even_1ndi vi dual sanples within an array can be
subj ected to prowdsed hegeindhs term frpecssipgparapeters] means dhp phiypiealor ehemigabcessi ng

par anet e2& dogdivibisahdetvigsh ﬁmlg 8)ectdd and a:ea:ammﬁg Mﬁdhhhé‘sainlﬁfe jgame array,
are subjectegi e‘{oce Si ng. par ters wll F l%e
ubjected to such conditions. Processing parameters mc ude, but are not limited to,
adjusting the temperature; adjusting the time; adjusting the pH; adjusting the amount or the
concenfration of the compound-of-interest; adjusting the amount or the concentration of a
component; component identity (adding one or more additional components); adjusting the
25 solvent removal rate; introducing of a nucleation event; introducing of a precipitation event;
controlling evaporation of the solvent (e.g., adjusting a value of pressure or adjusting the

evaporative surface area); and adjusting the solvent composition.

Sub-artays or even individual samples within an array can be subjected to processing
parameters that are different from the processing parameters to which other sub-arrays or
30 samples, within the same array, are subjected. Processing parameters will differ between
sub-arrays or samples when they are intentionally varjed to induce a measurable change in
the sample’s properties. Thus, according to the invention, minor variations, such as those
introduced by slight adjustment errors, are not considered intentionally varied. .
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sub-arrays or sanples when they are intentionally varied to induce a
nmeasur abl e change in the sanple's properties. Thus, accordi ngU‘éY?QQé

i nvention, mnor variations, such as those i nt r oduced by slight adjustnent
errors, are not considered |ntent|onally varied. 35 -30 7 July 2004 WO

01/51919 PCHdhi%}s@0531 4.6 Property As used herein, the i’&’@ﬁg@g@ﬁ)ﬂty"

means a structural, physical, pharmacol ogical, or chem ca eristic
of a sanpl e, preferabl y, a struct ural, physi caI phar macol ogi cal , or
chemical charact4fi stPrepsttnf a corrpound of - i nt er est Structural pr opert i es

ncl ude, but ar eadg e of;- 1 nt er est

erys?al | ng or amrgﬁ%ﬁélh’%&%gm Bmg&@ﬂ%lﬁ"? E‘gﬁpp%g%}gal hﬁ#ﬁl el?’@lc?}r and a

descripti orPrSh C@W@@’éﬁ“cﬁﬁb mmplswqferﬂblm SUHQM@VSI% rhbwacolngicalder t he

conposi ti orchepitahcRfackbisidera oﬁﬁhJoﬂttfté?Es‘F‘ $Sucfurky égﬁhﬁes @ Rla¥afhare OF @
e efri

salt. Pre ferrﬁﬁwoﬁic%fe%t es, are e.that relate. t cac saf ety,
stability, ¥ % yagiper ‘b""t“?‘ﬂé’“{‘l H%WEFWSW@P@EWWPB@“S@@ | e,
regar di ng W%@Mo@ﬁm%ﬁmﬁwmb@mﬁwme@ ﬁl;ﬁjlitl \égguagm ci neI and
nutraceuti subst.ances rties 1 | ude si ca
properti escﬁé%%ﬁ as s“? Yo |et°)9mp§8 ‘fht"’gw &’5 T’Eﬂl* lﬁ'gﬁ%lﬁ solyafe, and

partitioni r1yasalﬁrechan| cal properti es such as. corrpreSS| b| | ty

conmpactabi | ity, paggdd Oﬁgée?ﬁé@%%ge' Eke?&e}ottﬂgeﬂiéa B,rlf 'ﬁ%ﬁig t’Wall ¥%ct 15

propertlﬁf such as C
the util OEW%tF@ﬁxmmleammmarmgceum; k idistary suppletnehio| i c

profile, amemwemcm@aﬁeﬁumea%ﬁ odn'ag hateemidanee Rifémeﬁl@s akf.get the

conpound- of ~i nt rest s beha VIO and ease Q processi crystallizer

or a formul 5‘?’?‘ PREEs Suc hﬂﬂ»%ﬁ@%‘i}’oﬁﬁ@%ﬂhpmgmab !ty,aed}}ﬂﬂﬂammgers and
properties mémhamm pmpa'u(es’LQ&}i)asE ﬁwﬁz%ﬂﬁhﬁa&ﬁw%fﬂo‘é@&a}ﬁ%ﬁﬂ%%{ I
osely

Kirk-Q h 72072
el ated ? 3‘3‘?‘# g S SR mprierict ot an o SR GB poriE.ebd RPries Hnpee
state, dleg wtility saehpsebsoryition sjgd vailehility tonmtpmetabbm ﬁtgﬁl&h@fdﬁ%féﬁbgt i cal s,
dietary Sullith&'ﬁ%ﬁeﬁzes kit Bk %ﬁicgﬁé%c?’th%%émpo eI ACSH a'.e@%:a{%a ?sﬁt gm zing

physi cal and utility properties o forms can
| ower ed recﬁ’EﬁGF@ngd%§é 210t a§@mﬁﬂ4ﬁﬂ§m@@m|Epr@fdiset1&s10nﬂﬁusipstn¢iere are

potenti al | mfsame:s aﬁd ﬁepeﬁéﬁﬁ&rsoﬂse@twm% 'mf:ﬂ\'cfpemtof@ﬂéml eﬁrfeéﬂn%gf 7 25
Anot her Wﬁ%@@ ura_#op,gzgs) é I's the 'surface-to-volune ra
t he degree PO "het %&’F‘tcﬁf’%@m@m"ﬁ geslasgly wiatediie that i o
decr easeX \splidafoum%s m@gamad plopertiggAndriB physi@Nstatk) tespéinéﬂ?ldbgrwm that a high
sur face-t oyl lpE.rat Lr SO bi | it rate. Small-sjze particles
have hi gh s%@% acé:%tl t]% (\b/ “Uhe ?’H‘fg&'&wmﬁﬁe S u? E legrentsy adtt‘?ﬁ‘af“étetl?l igiges, 5] 5o
i nfl uenced %nqugt%ﬁmlm physifa mndwidlitp pepertibeofheif stid-forms\cah tegHlt r at i o
i ncreases §f AWwered required dose for the same therapeutic effect. Thus, there are potentially fewer
side effects that can improve patient compliance.
25 Another important structural property is the surface-to-volume ratio and the degree
- of agglomeration of the particles. Surface-to-volume ratio decreases with the degree of
agglomeration. It is well known that a high surface-to-volume ratio improves the solubility
rate. Small-size particles have high surface-to-volume ratio. The surface-to-volume ratio is
also influenced by the crystal habit, for example, the surface-to-volume ratio increases from
30 spherical shape to needle shape to dendritic shape. Porosity also affects the surface-to-
volume ratio, for example, solid-forms having chanmels or pores (e.g., inclusions, such as
hydrates and solvates) have a high surface-to-volume ratio.
_ Still another structural property is particle size and particle-size distribution. For
example, depending on concentrations, the presence of inhibitors or impurities, and other
35 conditions, particles can form from solution in different sizes and size distributions.
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30 spherical shape to needl e shape to dendritic shape. Porosity also

affects the surface-to- volune ratio, for exanple, solid-forns7bhdyReld

channel s or pores (e.g., inclusions, such as hydrates and sol vates) have a

hi gh surface-to-volune ratio. Still another structural property is particle

size and paticle-size distribution. For exanple, depending on

concentrati yﬁisql’s?% presence of inhibitors or inpuriti es,t 'ﬁﬂs‘)&’f’?ﬁg} 35

conditions, particles can formfromsolution indifferent sizes and size

di stributi d?aﬂicuza%bmatte}mrydx_ﬁaﬂléy M@iﬁlﬂaﬁSﬂSﬂ&yﬁEﬂaﬂS_ﬁ,ﬂa@éﬁﬁﬁibﬁ’ﬁ%ﬂ 6&%? e f

matter, pr recipitation or,crystalligzation, .has a.distribution o

sizes t haﬁg%/{g/%'%%xflﬁe@“fe‘ﬁyﬁ?ga\%{}h? ﬂ%%ﬁﬂﬁ%dt;a%qlﬁé apd gEstpligs Pel e-

and cryst alis gingellgexpresstdias apppulatorgdistebuionyeletiny to sleamhnier of padieles at daoh

di stributi r ﬂ&ahﬂ h r ' . Si ln

phar maceut i%cﬂzg] g par%?c?cgséﬁaéﬁ %%tcéﬁ%?%ém [ gtﬁ t??rg]éjatv?g%&k%@e@te?hflﬁa ort ant

cl i ni cal® 5 28RSEBeFush a%beﬁvadgblbwoa‘ﬁm PaBpaundsor cpmpesitions fixs pretotesimall

conposi t i ORgystad fibe BB BliSER ihporahdest al  si ze can be of clinical-

| mport ance. Phyi,'hcal Br operties include, but are not limted to, physical

stability, meltEagigsbPigpertiesigelnds, bytape not fimited fo, physicabiability, reeliing rodafi bi | i ty,

and conpactselubility, ¥iredghly hiudadss, sh@piekdibility] &ldompadtsbibtyC PRRHNEAbHIY befers

conpositio%s abi Iiéy to maintajn #ys physica B?sn%for ex%ke 10

mai nt ai ni nd® HEPEPR SO SURPIHHOR S PG meimfaip iis ppysical formfor example

mai nt ai nith grawaipingpadiclefstrepmaiatatingxsydnl dr ahephandosy mabitsising canpletance t o

absor ption ﬁ%]‘ and ' ; : | Il Aechani cal operties,

such as conpr éssi %%&?@Rgﬁﬁﬁﬁgﬁ% ésrtélﬁgkggﬁﬁg gg‘.lggaﬁgﬂ?%galgs oF 2heasuri ng

physi cal steastpining of meflpgical prepertiosowelopscompressibiligy and flowsehiaragteristivi.cr oscopy,

sedi ment at ivdihodsfsraAsEs &ﬂ&ls@ﬁlﬁg‘iﬁ&ﬁﬁa.s?@ﬁfo&&{p&,%iﬂ?@rym hi ¢ changes,
. ¥a

for 15 exanpl e, are ysuallyy detected by djfferential scanning calorinetry
or quant i t-SHFOFOPRSPHMERERton, Sirqpa; scanning, and light sqatiering, Petymogphis ¢hapgsy. fand
met hods I exmaglerakengsupliyyddtead by defttidnitihscaittng dal@BR:ulor ghantitatiVe thgredheor y

and Practi f. Ihdustrial Pharmac rd.ed.,.Lachman.L... . Ljeberman, H A ;
and Kani g, elflis. 108 ¥ sl Sion e BESY apd misols noBRRY Mgl b 0688 104 | and
Remi ngt on' Fieherakpinclitei 1dadry 8od Brictss, of IRlusiriad Pharawmcy, 8etl edAlLfachasam IGennar o,
Mack 20 Pubkdpshi RIHT. arBa8ha; ; 5 ﬁﬁ t Which are
i ncor por at ed_her el n%ildmfre 1e“r’é'%§§?§" %ﬁ%‘n‘%%ﬁ’ﬁ%ﬁ%@‘% I e I%ﬁu?é il&tg"ut are
“not | i mi t e@nd Berpighen e dinagragewticnt Sciensess hSth Sditionce plfpasolGengare.Maski dati on and
react i vialy Publishin@tdte EaGGHTIPALI NG, pi UA48- 885 1264tH 8F whidh 82 in@fpor &l ealif BY
agents. Che%P cal stability refers to resistance to chem cal reactions
i nduced, f&f*™%®exanpl e, by heat, ultraviol et radiation, noisture, chenical
reacti ons bet we€hemioalpooyerties inchude, bukyrg aot linddd to kisawical eRbiigdsuch@s measuri ng
chem cal s I g 'ng!-H Sphec 0 WV: VLS spectroscopy, | PLC,
gas chr Om%%@éégg% 003 %ISI(%] %ﬁarzﬁ%ﬂ?ﬁtﬁ Qs (po\frlpounds, su%h AR S, l?ases, &

chelating agents. Chemical stability refers to resistance to chemical reactions induced, for

25 example, by heat, ultraviolet radiation, moisture, chemical reactions between components,

or oxygen. Well known methods for measuring chemical stability include mass
spectroscopy, UV-VIS spectroscopy, HPLC, gas chromatography, and liquid
chromatography-mass spectroscopy (LC-MS). For a discussion of the theory and methods
of measuring chemical stability see Xu et al., Stability-Indicating HPLC Methods for Drug

30 Analysis American Pharmaceutical Association, Washington D.C. 1999 and Remington’s
Pharmaceutical Sciences, 18th Edition, ed. Alfonso Gennaro, Mack Publishing Co. Easton,
PA, 1995, pp. 1458-1460, both of which are incorporated herein by reference.
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chr omat ogr aphy- mass spectroscopy (LC-MsS). For a discussion of the theory
and nethods of neasuring chemcal stability see Xu et al., 7 July 2004
Stability-Indicating HPLC Met hods for Drug 30 Anal ysis Anmerican

Pharmaceuti cal Association, Washington D.C. 1999 and Rem ngton 's

Phar maceuti gal l.ences, 18th Edition, ed. Al fonso Gennarg ck Publ i shi ng
Co. Easton,%%lg/&?? 595 pp. 1458-1460, both of which are |W§5’ BPed herein
by reference. 35 -32 7 July 2004 WD 01151919 PCT/ US01/ 00531 4.7 Solid-Form
As used herei n, 417the saqur rmol id forn neans a form of a solid substance,

el enent, or ch m ¢ dLh |s,,def|ne lated from
ot her solid-for % e ﬁéf Gt U tga {’%ﬁ@?’t °é%°nt=5>f4 8
Physi cal Stcmmicﬂcmmpdlmdghams ddﬁaed mﬂeixffenrmtxathdsfmm bihet solid-Girms a¢comlifigfoy si cal

state" of s GRPRAD £ npound-of -interest is initially defined by
whet her t he orrpon%%ta@s aﬁﬁrﬁ%w d or asolid. |If the conponent is a solid,

t he phyﬁcal state is further defined by the particle or crystal size 10

and particle-si 4@ dlpﬁjéicgugﬁtgn Physi cal state also includes aggl oneration
and degree of aggl ogerat)on. an@fCGSSI ng, solid-forns, such as
Wéﬁ

crystals, in an®CfRigias fq the mye hereig, fhe cehysipnl statef, of 2 eqmannentor m be
re :jmved as aﬁ!ﬂﬁkﬁbuﬂdailﬂuéﬁ#eﬁﬁs Diitiaslly defieed &% yhiethksthe & f neﬁthﬁa g@llﬁ@oﬂi sdmanfll I Bg
and nany the solid-for ties a e eteriously by
aggl omer at ﬁ%ﬂ“%‘i’ OngARD %‘QE’TELYS%E’LWH fﬁ? gﬁ?b"ﬁ‘lbﬁ%‘ g’ Gﬁﬁ‘g

di fficull0 taudparbdesmged}smbuugn.can be di m ni shed when aggl oneration occurs.

Aggl oneration c e\ essi ng

vari abl es, suchP ssnglr gﬁgg’rdésn%g‘{%& }atﬁﬁﬂgﬁcf(}’e %%Oﬁ%%%og‘ugﬁk%gvergrovw h
of the comt&easmsrselsd- sheluds csxsmﬂsemmnndlumahwstdhzqneefqmmhwhmhﬁ{ y or
the Comosférh%@ﬁmoi*éa%s%ﬁ!aﬂgarﬁl%ﬂrsu%@c%s PIMS] thbasS bftaR dlh{[éﬁa.'g!rfﬂﬁﬁ%‘ma her

a particul ar subs ce forng co-crystals wth one or. nore st ances

or conpoundtthe §‘PtS|P6‘PPe§;Pe§ gan brcftiseted delpistionsly byneelomesation: Jrageramplen t he
:‘M?_r mhof 1 mamﬂunt@mkd ﬁgﬁ&o@x@bﬁﬁtdxﬁhl@w%r@ce@i phﬁtylc%)bﬁ(ﬂmldﬂh@a'lwhgﬁ ][rs by

i ch guest unds or urit.ies can be or a sol i or s
include suf ?%@%%%%?cﬁFﬁoﬁg% era ?ﬂ?aﬂ%‘f‘éﬁﬁoufl{i‘?gg?r&g I{‘ie Qﬁbﬂgéﬁr’%\';’fl&es
especi al | yprqwesag)gWMGt sxh anctystaly sangihg tog2fheimg dondihg &rcmgbovangbwde@f whet her
t he substar&;eec SctGiasst al l'ine or amorphous. If the substance is

crystalline, e physical state is further divided into: gl whet her the
crystal mat r| xPhofsicpl ripde can faighes hel defined by putis opths lcompositionef thespljdsfagn. habi t ;

and (3) 20ntrend\sHysisdlsia€d iHEl8des whether a particular substance forms co-crystals with one or
more other substances or compounds. Composition also includes whether the solid-form is

in the form of a salt or contains a gnest molecule or is impure. Mechanisms by which guest
compounds or impurities can be incorporated in solid-forms include surface absorption and
entrapment in cracks and crevices, especially in agglomerates and crystals.

25 Physical state includes whether the substance is crystalline or amorphous. If the
substance is crystalline, the physical state is firther divided i:;io: (1) whether the crystal
matrix includes a co-adduct; (2) morphology, i.e., crystal habit; and (3) internal structure:
(polymorphism). In a co-adduct, the crystal matrix can include either a stoichiometric or
non-stoichiometric amount of the adduct, for example, a crystallization solvent or water,

30 ie.,asolvate or a hydrate. _

Non-stoichiometric solvates and hydrates include inclusions or clgthrates, that is,
where a solvent or water is trapped at random intervals within the crystal matrix, for
example, in channels,

A stoichiometric solvate or hydrate is where a crystal matrix includes a solvent or

35 water at specific sites in a specific ratio. That is, the solvent or water molecule is part of the
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(polymorphism). In a co-adduct, the crystal matrix can include either a
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crystallization solvent or water, 30 Le., a solvate or a hydrate.
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least about 90%, more preferably, at least about 95%. A diastereomeric derivative can be in
the form of an ionic salt, a covalent compound, a charge-transfer complex, or an inclusion
compound (host-guest relationship). Preferably, the substrate compound can be readily
cleaved to reform the compound-of-interest.
25
4.10  Stereoisomerically Enriched

The compound-of-interest can contain one or more chiral centers and/or double
bonds and, therefore, exist as stereoisomers, such as double-bond isomers (i.e., geometric
. isomers), enantiomers, or diastereomers. As used herein, the term “sterecisomerically
30 enriched” means that one stereoisomer is present in an amount greater than its statistically
calculated amount. For example, and a compound with 1 or more chiral centers is
statistically calculated to comprise two enantiomers in an amount of 50% each. Thus a
compound is enantiomerically-enriched (optically active) when the compound has an
enantiomeric excess of greater than about 1% ee, preferably, greater than about 25% ce,
35 more preferably, greater than about 75% ee, even more preferably, greater than about 90%
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mechani cal lepamtiopericdllyenticiedifeind t he conpound in enantionerically-enriched
form 5. BRIEF DESCRI PTION OF THE FIGURES 20 Figure 1 is a schematic of the

hi gh t hroughput process for preparing arrays of solid-- forns of a
conpound- of -i nt er est and- JH3l HSCR ON O BHE FYIGARE®s. Figure 2Ais a

nore detz | ed sehematisg s@lendusyh o ' fﬁr@é&é@?ﬁf&}:aﬂ%}rﬂcﬁ{s@ﬁ&—al

m xi ng of conponents, incybation and, dynam ¢ _anpal ysis of sanples, and 25
i n-dept h c&%‘@c‘,’? @F‘?’?%‘I"i“a'ﬁgﬂ’lterf’% W&%@é@"ég@“d‘m samples.

Figure 2A is a more detailed schematic of a system for high-throughput
combinatorial mixing of components, incubation and dynamic analysis of samples, and
. 25 in-depth characterization of lead candidates. '

Figure 2B is a schematic of the details of the sample preparation module depicted in
Figure 2A.

30 Figure 2C is a schematic of the details of the incubation and dynamic scanning and
in-depth characterization modules shown in Figure 2A.

Figures 3A-3C are schematics of processes to generate arrays of different
polymorphs or crystal forms using isothermic crystallization (Figure 3A),
35
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Figure 2B is a schematic of the details of the sanple preparation nodul e
depicted in Figure 2A. 30 Figure 2Cis a schematic of the detafuls2M¥ t he
i ncubati on and dynam ¢ scanning and in-depth characterization nodul es
shown in Figure 2A. Figures 3A-3C are schematics of processes to generate
arrays of ff pol ynor phs or crystal forns using is '
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are prepared |n an array such as a
pl ate or neRedthapabaoyt é%ﬁgéﬂ‘?fﬁ prqﬁe"dlar»rlw ﬂ@aﬁb@u@é@gaevemmarﬁpr@fe@abln less

conpoun00timhabait B, Ailnéte prefdably RBStHER Bt COURRAR s, H¥FopBidafly 15 t hen
than about 100 nanograms of the compound-of-interest. These methods are useful to

optimize, select, and discover new, solid-forms having enhanced properties. The methods
are also useful to discover compositions or conditions that promote formation of solid-
 forms with desirable properties, The methods are further useful to discover compositions or
25 conditions that inhibit, prevent, or reverse formation of solid-forms.
In the preferred embodiment, the crystal forms are prepared in an array of sample
sites, such as a 24, 48 or 96-well plate or more. Each sample in the array comprises a
mixture of a compound-of-interest and at least one other component. The array is then
subject o a set of processing parameters. Examples of processing parameters that can be
30 varied to form different solid-forms include adjusting the temperature; adjusting the time;
adjusting the pH; adjusting the amount or the concentration of the compound-of-interest;
adjusting the amount or the concentration of a component; component identity (adding one
or more additional components); adjusting the solvent removal rate; introducing of a

nucleation event; introducing of a precipitation event; controlling evaporation of the solvent
35
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subject to a set of processing paraneters. Exanples of processing
paraneters that can be -30 varied to formdifferent solid-forngluln2dtdde
adjusting the tenperature; adjusting the tine; adjusting the pH, adjusting
t he ambunt or the concentration of the conpound-of-interest; adjusting the
armunt or t centration of a conponent; conponent identit addi ng one
nor e add?’?'oiﬁggl corrponents) adj usting the sol vent ren%@ﬂpyllé?sél,
| nt roducing of a nucleation event; introducing of a precipitation event;
cont rol | i nde.gvadiostiag a@ﬂluabfpzbﬁu&dr‘a&jﬂmn@ﬁhe@ﬁp&adws)drfg&%a)”%@ad fasking 9
PCT/ US01/ 0%@%1‘%81:0% adiysting a value of pressure or adjusting the
evaporative surface %’ and adjusting the solvent conposition. After
processing, t heAé’@mremssn@fthmtensaﬁpmshmpl’eﬁlethppmce:ssckmansapmh]w t ypi cally

anal yzed i gj h f A bl}si?%.ﬁf fopﬂ?ﬁéicﬁladr sﬂﬁcﬁﬁﬁrﬂf@eﬁe@lfgp%ﬁﬂpﬁé E]%jiktehl% d%i‘anp%le the

Ilkellhggd tion 1s Sess devi ce
‘such as 4 dpertienisnsrsid Prurbidiyy, vsing pdpriee whmsmn@pﬁagﬁometeanwlmnﬁe
conduct ed iviahiuahipgs HACIRYRBR R Mo hobeh iR ankiDEs. WRLiBGH G solid is

crystal | i ne or phous can then be determ ne I\/bre eC| IC properties
of the soll &ta‘ﬂa:m'ﬂé%% ¢, r ArarEphows, ean then be dlelememhi Mor%fipﬁ? eprw@raps habi t ,

particl e siofthe sdh&daﬁlﬂhh&ﬁe@ﬂaas&eﬂ,fsﬁ&ﬂsbﬁlymkpmoﬁﬂ}drfbtal anult, pheefecet and

physi cal st les .10 cP aLn oa .50l 1 n be
screened t (‘)i%gdnbélk z’gugf?'cg LT mtéoag'?'n ﬂigﬁ‘@%ﬂﬁq& dssal“ipiesand
phar macolé nemtalomg b&adawtsph& colbe derbanedin analyzeblm-op&rn&emﬂ ak attewedt ro for their

or apar a1 o 4D W&?%ﬂ%?ﬁ@%@% 0'?0%?. s St sl PR ol

buccal , va eﬁeﬂha'iﬁ?ac‘iﬂ@@?t’&ﬁ, speleasab OugEﬂiBﬂbﬁﬂfqrtay Or@lpgpaﬂf@an),cstr
cl earance lpir waisadal aylpgcattiaﬁ), b?hh@déh @%ﬁ&@&s{l&l&ﬁl gﬁ%
| ver . or neys follow ng adm nistratiron,

excretion t h.th

tested in \#{')@H ndegé*ﬁi?%ﬂ & cleFé@P‘? rttaks ipfe ﬂlfdﬁ@“&eﬁﬂﬂmﬁﬁbﬁ’é@w‘%ﬁs'? or

fequent } 18| kycretidnehmoagthhe ivar g&msﬁmmgaimdﬁ&mﬁap%@ feaﬂ@lrl] & iR indi It ff elr ent
ypes of s unds er es cl udi ng pharmaceuti cal s,

dietary su%@ﬁ%rﬁsen%ﬁng ‘('q%tq)e@r)cﬁ’g? Fl{? %?rr‘isgg ehﬂﬂ['r aceuticals, sensory

conpounds, agr othremetbedsaind systensscare Waiebr@pphmbhtfom&aeﬂmﬁm nfsubmtances

formul ati O(bonﬁ,ggndslb@ A, %1 g,;ucgﬂ dl%gl%hlérgéﬂleﬁ) H@Lﬁvl on.

Mil tiple solid-forms with desir e charact e |caIIy be
i dent i fi ed PSR RUEIERLS!s, sHery caapquds, agherrenl, é@tae@vetcgmamnt pimal

testi ngt206 cdnsﬁﬁéﬂi@ﬂﬁtﬁ&ﬁjngé}%cﬁﬁe ﬂifﬂebﬁﬁ honehiQA dh h%ﬁ&ﬂﬂsfgxfn?ﬂatﬁhr Mﬁ?ﬂl@' Sagpl edd
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6.1  System Design

25 The basic requirements for array and sample preparation and screening thereof are:
(1) a distribution mechanism to add components and the compound-of-interest to separate
sites, for example, on an array plate having sample wells or sample tubes. Preferably, the
distribution mechanism is automated and controlled by computer software and can vary at
least one addition variable, e.g., the identity of the component(s) and/or the component

30 concentration, more preferably, two or more variables. Such material handling technologies
and robotics are well known to those skilled in the art. Of course, if desired, individual
components can be placed at the appropriate sample site manually. This :pick and place
technique is aiso known to those skilled in the art. And (2) a screening mechanism to test
each sample to detect a change in physical state or for one or more properties. Preferably,

35 the testing mechanism is automated and driven by a computer. Preferably, the system
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allows a file to be use as t
_ standard programming methods accordmg fo the automated distribution mechanism that is
25 being used. The use of so-called work lists simply allows a file to be used as the process
command rather than discrete programmed steps. The work list combines the formulation
output of the formulating program with the appropriate commands in a file format directly
readable by the automatic distribution mechanism. The automated distribution mechanism
delivers at least one compound-of-interest, such as a pharmaceutical, as well as various
30 additional components, such as solvents and additives, to each sample well. Preferably, the
automated distribution mechanism can deliver multiple amounts of each component.
Automated liquid and solid distribution systems are well known and com‘mercially
available, such as the Tecan Genesis, from Tecan-US, RTP, North Carolina. The robotic
arm can collect and dispense the solutions, solvents, additives, or compound-of-interest

35 form the stock plate to a sample well or sample tube. The process is repeated until array is
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fornmul ation output of the fornulating programw th the approp? ey 8004
commands in a file format directly readable by the automatic distribution
mechani sm The aut omated distribution mechani sm delivers at | east one
conpound- of (Jhelf§t . such as a pharmaceutical, as well fﬁ%nﬁ&ﬁ130
addi ti onal conponents, such as solvents and additives, to ea sanple well.
Preferably, the automated distribution nechanismcan deliver nultiple

amount isl 01;( oempteteﬂ;)f‘qaem;ﬁ;ﬂe geﬁhﬂitﬁig&haﬁa} mﬁlmabeahdnﬁ@élisﬁut JelixT ﬁgﬁigdl ﬁHmSyS]E ens
are we coumer.ci al avail a e Tecan_.Cenesi.s rom
Tecan. us, " Pl o2 Esfip oty 2Bl Bty of iyva, Tot SEmAE o Boegonse

t he sol uti dres example dhet wbotirdainintoves yp ard dosmgio cavtl-ved Hilate foreset nBmbérasfm t he
stock pl at §;:44 18 ,ﬁg{ggj r sanple tube. The process is repeated until
array is_-38 7 ¥ 5%%/51919 PCT/ US01/ 00531 conpl eted, for exanple,
generatifg an arlil%ll}dll@éimmwsmﬁmﬁi%?qlbymﬂdpﬁfsﬂchﬁRpfghﬁmaﬂ@nfambm top to

bottomin Imaﬁ@almﬁm%ehafelameaﬁmmeﬂgh@édllﬁme%veaabﬁ/%Jg \ﬁnl ¥R €S are

t hen m xed le, t boti¢c arm no

pl ate f)c()r ahqggfhaHMmFs 1 gltﬂf)?ldéﬁ’g‘&ﬁeé" ‘b¥ lré’r fealablegeacton yeseal andhand| i ng
devi ces Wamaﬁacﬂeﬂﬁ@dc&ﬂpaﬁbiﬁdpfoﬁa%ﬂﬂ}a@g% of e6la¢ht pldpBities. orhedialdld naduagced

AT T qut dErEh erRE AR e el By e bt th%es&'f%' R W
seal abl el® éactyslalhz&tmshb taatihel chdnaiv cotpatibility 1ssm:5rpri>Hind Sdiqnuﬁomamﬂutﬁies range

of sol vent tgéfl )?Jh%rh%éacn&pgloh% ﬂﬂl'cﬁ] ORBH %Eﬁ%e %éa nsu?oc \of Cgrlml)

manuf act ur e or organli c syntheses are ira Ie s aplﬁ’llcatlon
10 to crystealefedden @dh@ttemtpéﬁmh dhisireariiomblodoinpmthe btandm@fqonsmeefamw ns

Scientific nﬁ%f@:ﬁfe@?fa’eérﬁﬁ pr&vlilﬁs Fdr%&ﬁﬁ&ﬁﬁu&%é’zﬁéd 1‘8&1:1::911 eﬁéfnsgty fspeaw% S of _a

Tefl on reacti.on bl ock | e Qgasketed bott om p ates. This

reaction blgﬂtﬂ,?“?%mﬁtﬁn?lﬂ%tyg{célm ‘H”P‘ERPF‘?FNM"%‘F Téﬂ%gﬂﬁ@fdlv‘t% wdgciseen plate
and pr ovldespthumrto baaliéach euetl) Asla fegult, @ik pigenddp tips oﬁﬂlalﬁq&ﬁ%aﬁ(ﬂﬁlg@ﬁfdﬁl ¥Rlko The

asketin e .S typic neopr.ene/ Vi or . Tefl on oated
Srron: " aoq kel Rim-bitintRab e, T Helnedt R pasel i dsighid fe ropsne

pi petting ttﬁlqbﬁleaﬂactlbﬂebloclqean&el@bmﬂdlmgr@lﬁ@imﬂumgjaskﬂmdﬁmah sept um pi erci ng
capability. The r in
that the reacti gﬁé%ﬁﬁglggﬁeclgﬁéggefogpleﬁezﬁgdr%&rc %ﬁggg thF?%‘p Ssvl ag&sll %? c’ematt erial.
The schenatlib sysicse eansissgf a?Wﬁf@@ﬁW@%ﬁ@eﬁéﬂqfkﬁﬁ?@MﬁFw nijdyles ean 1 and

2A-2C.  Thevesysiccnd amysmﬁmgi a@aﬁﬁﬁﬁlﬁ-ﬁn@ipﬂréh&:ﬁ,g{sﬁk%gn SHYeRS or O be
wor kst at i ons,. 1{1}3{6) s can k6 20 be connec%ed d| Arough an

assenbl y- | ifHreg “H’ﬁ“b%?fv P ig,mpysse ?}?“"5%1 twsenm Sect |y
connect ed by hufaa embmrkmeﬁnf ﬂmnn\tentwmis depittbd schametcalle indbemeduk gswnOne

g T
is added f m@mﬂlebgomponents such as solvents and addltwes Preferably, the compound—of
25 interest and all components are added by an automated distribution mechanism. The array
of samples is then heated to a temperature (T1), preferably to a temperature at which the
active component is completely in solution. The samples are then cooled, to a lower
temperature T2, usually for at least one hour. If desired, nucleation initiators such as seed
crystals can be added to induce nucleation or an anti solvent can be added fo induce
30 precipitation. The presence of solid-forms is then determined, for example, by optical
detection, and the solvent removed by filiration or evaporation. The crystal properties, such
as polymorph or habit can then determined using techniques such as Raman, melting point,
x-ray diffraction, eic., with the results of the analysis being analyzed using an appropriate

data processing system.
35
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vari ous other conmponents, such as solvents and additives. Preferably, the
conpound-of 2.5 interest and all conponents are added by an au?bﬂ’ﬂ?é&

di stribution nmechanism The array of sanples is then heated to a
tenperature (Ti), preferably to a tenperature at which the active
conponent |&Ocoqm tely in solution. The sanples are thenl’q&@ﬁ%,“?@“ﬁfo a

| ower terrperature T2 usual ly for at |east one hour.

nucl eation initiators such as seed crystals can be added to induce

nucl eati on or a®.2ant Mﬁan be added to induce 30 precipitation. The
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conponent sbjeciie afalie ekpbiiment, amdmmammumaﬁe arnwmr@acﬁlyaﬁuénﬁsﬁme@@ﬁmﬁnﬁel iver a

sol vent . Gubie e and c onents to,a

pluralit N??échS%%pdﬁoe S| 'Fsé P‘E&'@@lﬁtﬁ tg%%éd\ﬁ@i%}l%mo?e & 458MEdon a

sanpl e tabmteasgsed@énh‘@mewyadﬁcommpcMessed sanpl es. The array can then
be processed according to the purpose and objective of the experinent, and
one of skill in_the art will readily ascertain the appropriate processing
condi-tions. PrePérabPiecesigAmybrmat ed di stribution mechani smas descri bed

10 above is useqné g4l et m&ahge@a&br@%om&@ﬂ%@ob &tide SHACEDSiRA rays The
array be proce ﬂac d t he desi gn and ob ective of "the experiment.
One of ski l neoﬁsl? éntixp \70!"&? aplg%?ﬁc?%@ﬁg?ﬁrﬁ?‘}?ﬁm@%%@% processi ng
andl t i okbs PracbssRredneladds mxinprdgitathsy; htatingGooligt hdjﬁsuﬂgthefjmﬁuragddﬁg)m i ng;

adj usting - conpanent

crystalli ztg{?(iﬁggﬁag?%% &ﬁﬁ%’ﬁsgg?i%oﬁ& gﬁ%%?%?gs . (8%1 8%?7081?@? Hﬁ‘fl?ﬁ%%r s, acids,
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ultrasound; or |aser energy; oOr subjection the sa ‘?les to terrperature
gradi ent oFNEEHSF ?‘t&?qﬁmda‘?ﬂlés @&%P%W@WBE?TMIYBHOW$)@P|S@HP eftoti me at
a speci fA0egahefpamatiod 6f tinfe ftawpaifiddiempasterel BRWIAH: mdé RERKEMNY pParaneters

are el abor %to%gssgeglparamegers are elaborated below.

6.3.1 Temperature
In some array experiments, processing will comprise dissolving either the

25 compound-of-interest or one or more components. Solubility is commonly controlled by
the composition (identity of comaponents and/or the compound-of-interest) or by the
temperature. The latter is most common in industrial crystallizers where a sofution of a
substance is cooled from a state in which it is freely soluble to one where the solubility is
exceeded. For example, the array can be processed by heating to a temperature (T1),

30 preferably to a temperature at which the all the solids are completely in solution. The
samples are then cooled, to a lower temperature (T2). The presence of solids can then
determined. Implementation of this approach in arrays can be done on an individual sample
site basis or for the entire array (i.e., all the samples in parallel). For example, each sample
site could be warmed by local heating 1o a point at which the components and the

35 compound-of-interest are dissolved. This step is followed by cooling through local thermal
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30 35 6.3.1 Tenperature In some array experinments, processing wll conprise
di ssolving either the conpound-of-interest or one or nore conpdie?ild.
Solubility is conmmonly controlled by the conposition (identity of
conponents and/ or the conpound-of-interest) or by the tenperature. The
latter is t nin industrial crystallizers where a |on of a
subst ance ir@%@é’gﬁg%mfrom a state in which it is freely S(a)q(ffg'{'séb{m%s]one wher e
the solubility is exceeded. For exanple, the array can be processed by
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conposi tion of eaGRIBANRES Aitngt tesBerfiit 51%'1‘1:3?6@ @aﬂg Exp&aleﬂ%reéﬁon%aay 'S

of the Tafter

heated and cool ed as_a unit. The advantage approach is that

nuch si npl &FvikBRIsEY Temperpiurrgan s epngrghed 18 cithes @ stafis ppdmamigmangen Staticzed. 10
Al ter _nat]js;/ edm@erat;uge h{@i}s tlamfsled i@cubatich tbrﬂ}i&?rﬂr#egﬁﬁ@d tmuglioﬁﬂthé @dri:ﬂﬂ?ént. i of
experiment §,0n j.dentical _array.stages. s, a high-throughput .matrix o
exBeri nent ﬁe’ﬁmﬁﬁ?ﬁ aé%'ﬁ%%"%ﬂ"?i%%”&tﬁg%ﬁ ngdng?r eﬁ%ﬁeﬁg%%ﬂ Iag’ég‘f?ﬂtbgi ned by
paral | el opweveztd abn ceffaipraatiionghoue the eaperitient. Fadhertereplenptuatuescaabe t est ed
during cr y%&ﬂoﬂ@&'ﬁf ae*@la%%% ﬁm boglrs?a%gmg&gﬁﬁigc co %{t@%g{ %ﬁs‘rﬁgﬁ Q gon%%?‘%r ol | ed

in either a static or (ﬁ)na_m C .manner. C er a heans that a
set i ncubatsnsrabenfres a8 2isimaiyaiaed dusing thetoiingtof ery tiomaeagents. After

Al t er nataov fliving 8f feBFmRB iRk dtietd Btk RY tdhfferddte HSBHle isiRitiaX AP @doclibe
terrperaturebcag#gg Iggver,e t a certain rate throughout the experinent.
Furt her mor 820V WS o BIRYES)-be  controlled in a way as to have both static

and dynam ¢ conpaneaiofie ddvives exployihg PelfiercaifRst @bling and joule-heating are
commercially available for use with microtiter plate footprints. A standard thermocycler
used for PCR, such as those manufactured by MJ Research or PE Biosystems, can also be
25 used to accomplish the temperature control. The use of these devices, however, necessitates

the use of conical vials of conical bottom micro-well plates. If greater throughput or
increased user autonomy is required, then fuli-scale systems such as the advanced Chemtech
Benchmark Omega 96TM or Venture 596 TM would be the platforms of choice. Both of
these platforms utilize 96-well reaction blocks made from Teflon™, These reaction blocks
30 can be rapidly and precisely controlled from -70 to 150°C with complete isolation between
individual wells. Also, both systems operate under inert atmospheres of nitrogen or argon
and utilize all chemically inert liquid handling elements. The Omega 496 system has
simultaneous independent dual coaxial ﬁrobes for liquid handling, while the Venture 596

~ system has 2 independent 8-channel probe heads with independent z-control. Moreover, the
35 '
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tenperature (e. g., 60C) is maintained. during the m xing of
crystallization reagents. After 20 m xing of reagents is conpl @idy2004
controlled tenperature decline is initiated (e.g., 60C to about 25C over
35-m nutes). Stand-al one-devices enploying Peltier-effect cooling and

j oul e- heati r commercially available for use with m |iter_plate
footprints. %@l@%&ard t hernocycler used for PCR, such agéf’H%°§§°53P
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If greater goﬁlpg%}%ﬁ‘#ﬂ?o%ﬁ%??f?&%uased user autonony is required, then
full-scal e systens . such as the advanced Chentech Benchmark Onega 96TM or

Venture 596 TM vpyhdqag.the platforms of choice. Both of these platforns

utilize 96-well reaction blocks made from Tefl onTm These reaction bl ocks
30 can bé rapi dlAtayiampleseqndsiigcubated fop variaus fengths of tme (e.2 5OGinwtes60c onpl et e
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vari ous Iengtgﬂ ﬁﬁ%kﬁg Q%Eﬁlgé’hlﬁ en§ 19&’0 MUt es, 48 hours, etc.).

Si nce phase changes can be tine dependent it can be advantageous to

monitors arraysﬁ@@eb_rrents as a function of tine. Im many cases, tine
control is very ortant, for exanple, the first solid-formto

“crystal lize may Tn‘BP theisampls apediym eangdetegmine thephysical stateend groperties ¢fghen whi ch
calnl t genliz as0lié phasé thaeisfoeremtad. Ié FHQMEe @nﬁ@ﬂddgﬁr lis] addiﬂm of TdkBnibAndr Ocles s is
cal l ed "agei, soci.at ed. wi n crystal size
and/ or habl'¢ Egmlaﬁpdg’ aP@g%*esofﬁ&ﬁ]‘ﬁ% ffﬁé’ﬁ&lqﬂéto{? |“P‘§&geg¥§ahdn¢? eni ng.

6. 3. 3 pH Theodifitdofcctrtivig dathp velumedf thensampiedet er mi ne t he physical state and
properties of the 15 solid phase that is generated. The pH can be
controlled by the addition of inorganic and organic acids and bases. The
pH of sanpl es c&d-beCapmgnigationd with standard pH neters nodified according
to the vz0 ume OfSupdiunsandn! i8the PhePmddyaRR A EARILRB for both crystal nucleation and

growth and thus is a key variable in processing arrays. Supersaturation is defined as the

deviation from thermodynamic solubility equilibrium. Thus the degree of saturation can be
controlled by temperature and the amounts or concentrations of the compouﬁd-of—interest
and other components. In general, the degree of saturation can be controlled in the

25 metastable region, and when the metastable limit has been exceeded, nucleation will be
induced. ' )

The amount or concentration of the compound-of-interest and components can
greatly effect physical state and properties of the resulting solid-form. Thus, for a given
temperature, nucleation and growth will occur at varying amounts of supersaturation

30 depending on the composition of the starting solution. Nucleation and growth rate increases
with increasing saturation, which can affect crystal habit. For example, rapid growth must
accommodate the release of the heat of crystallization. This heat effect is responsible for the
formation of dendrites during crystallization. The macroscopic shape of the crystal is
profoundly affected by the presence of dendrites and even secondary dendrites. The second

35 effect that the relative amounts compound-of-interest and solvent has is the chemical
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20 Supersaturation is the thermodynam c driving force for both crystal

nucl eation and growh and thus is a key variable in processi ngJuby 208} s .
Supersaturation is defined as the deviation fromthernmodynam c solubility
equilibrium Thus the degree of saturation can be controlled by
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01/ 51919 PCT/ USO /40531_corrp05| tion of the resulting solid-form For
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i dentity ofSolvAtes,ospicioans of tharontpeurdaefintsrase dianmonerds dsqamnfaffmtdheahfemal on

al most al| 288 Reindl ot d thel RYSTER! fotfed g&eﬁagﬂl%ghma id it ¥hd the B EEC Chysi cal

(promote o nuc| eati on and

e#* I t (5& st al
state and 6‘?%‘[5 )fqngées HRPDERIS iciudpdut &g Plpﬂm@eﬂﬁ@, equﬁl%ts wlveptspwlsnt can
be a subl anide bﬁ@ﬁ@sd:ﬂ?hﬁﬂﬁﬁdle@ﬂés@ﬁich h@hc&ﬁloﬁésr S¥rofkis, rkoRBhERs, iclkssiddaduce,
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comoUN oL EAE s SOP B o BBt LERLy DGR Mthyend et oo
cryst al compounds; agrochemlcals the actwe component of a consumer formulatlon and the active
25 compouent of an industrial formulation; crystaltization additives, such as additives that
promote and/or control nucleation, additives that affect crystal habit, and additives that
affect polymorphic form; additives that affect particle or erystal size; additives that
structurally stabilize crystalline or amorphous solid-forms; additives that dissolve solid-
forms; additives that inhibit crystallization or solid formation; optically-active solvenis;
30 optically-active reagents; and optically-active catalysts.

63.6 Control of Solvent-Removal Rate
Control of solvent removal is intertwined with control of saturation. As the solvent
is removed, the concentration of the compound-of-interest and less-volatile components
35 becomes higher. And depending on the remaining composition, the degree of saturation
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~habit. Exanples of conponents include, but are not limted to, excipients;
sol vents; salts; 20 acids; bases; gases; small nolecul es, such? &dy nones,
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dependi ng on th%%,g AN S L of. at.l.Qn -43 7
July 2004 WO 01 195PETBE 534y % FEAH e REGIE  such

as the ptarity Candawaxsayaspmyareﬁ s@ﬁtﬁoﬂﬁatﬁnmam@ m&m@bﬁmo&mmg@r exarrpl e,

as a sol ve n honen i nt er est
can rise uﬁmﬁe&%c{]%e%%at?ﬁ%eev&ﬂ ‘ﬁ??én oA lt@glcn%law&g%‘ﬂ “laesgﬁr%a%ugﬁ% cryst al
growt h  ocacglution tpsomgtfernpef energy.cnch Waﬂndmmneb@mmﬂat@d obyy't enper at ur e

and pressurigaRifg shiesatnidnltyGadia %g@dlﬁm]g% mdh&lls evaporation can occur. For
exanpl e, solvent” can be remdbved Dy distillation at a predefined

tenperature and pressure, or the solvent-can be renoved sinply by allow ng
the sol vént to maaupphﬁb&u@i 4 N@dRdienBesmdt ure. 6. 3.7 | nducing
. Sol ird- Formati on Intro eation | tatlion event 10 Once
an array is preﬁpﬁs&!ﬂnu%%ﬁ ok q@?%ﬁ?‘%}% %Qﬁryﬁréf?oﬁ E %891%#&%8% ng a
nucl eati on amorghoesphasft,atgas;nr Bommatdiffdrent geytal silid phise s Nucloation ssts hisbj ect i ng a
super sat ur ah,edce.SRlht & §8EPRLOLN DlncRRGE o oA il EARON

nd ration d| t I onal

nmechani cal stinmul ation or ucl ng supersa
conponent s .in desiging W@Wﬁ@m@m@@fﬁmﬁ%aﬁdﬁﬁcﬂﬁdﬁ@ﬂ@ Slgtaﬁndqucl eation is

the forne iopratidn, @ 993)’Mmﬁc%pegzM@%i&%ﬁzoﬁdgﬂiwclﬂglé-?%%or@g“mgﬁz phase,
| S S

a gas, or f rent crystal hase
char act er é%g)f H’é’olc?f’%ﬁ'ﬁaheﬁrk@f o@é%aﬂ ‘EWHP AR GRL0GHEYof t he nost
critical cdepoizemnius or hm@mnm@:mﬁmﬂ:’oﬂi @ﬁw]ﬁdih/ﬁtrc&{ré irzaflifemap6oBLesses and

the cryst alSLleESiﬁal %019@1%1[!% 3¢ 8‘}9@1 constituents. anary nucleation does not involve existing
crystals of the compound-of-interest, but results from spontaneous formation of crystals.

25 Primary nucleation can be induced by increasing the saturation over the metastable limit or,
when the degree of saturation is below the metastable limit, by nucleation. Nucleation
events include mechanical stimulation, such as contact of the crystallization medium with
the stirring rotor of a crystallizer and exposure to sources of energy, such as acoustic
(ultrasound), electrical, or laser energy (e.g., see Garetz et al., 1996 Physical review Letters

30 77:3475. Primary nucleation can also be induced by adding primary nucleation promoters,
that is substances other than a solid-form of the compound-of-interest. Additives that
decrease the surface energy of the compound to be crystallized ¢an induce nucleation. A
decrease in surface energy favors nucleation, since the barrier to nucleation is caused by the
enetrgy increase upon formation of a solid-liquid surface. Thus, in the current invention,

35 nucleation can be controlled by adjusting the interfacial tension of the crystallizing medinm
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20 operation, (1993) The Encycl opedi a of Chem cal Technol ogy, 7
Kirk- Ot homer (4t ed. at 692), incorporated herein by referencéfulsidal| ed
pri mary nucl eati on can occur by heterogenous or honbgeneous mnechani sns,
bot h of which invoI ve crystal formation by sequential conbining of crystal
consti tuent g, Riigfgry nucl eation does not involve existi nﬂcwﬁ%&f/ﬁﬁs@ s of
t he. conpoun o |nterest but results from spontaneous formation of
crystals. 25 Primary nucl eation can be induced by increasing the saturation
over the newdsredubisg kinfictantlike molaaresteitberdypreteatihg Smisampl itdes bssabpleow t he
met ast abl e ti e ni cal
‘Jvél@o}P] B¥echhddisal i) nur%}ll!:ﬁﬁlog afrld ?Pf su%&%t%dl&ﬁle‘s’u%%ﬁ%ﬁﬂaﬁ

stimul ation, such as contacft o crystallization ne

stirring rcﬂ“?ﬂ’ cappendration and-hys; this pargmgtershoslsh hesanefilly somtradisd.oSuchriensipp, such as

acoustic waﬂksmsh@aﬁ;tﬁ%sm%tah@sm BRESHnd Sk are SRB0FCL Z €t
aL, 1996 Pr%% ﬁa revi ew he ers 30 77: 347! r| mary nucl eation cgn al so be
i nduced Dy iythp PpRguprdsofaptersst pehhaye surfacp J3vity. QS5 ances ot her

than a sol lhéteioyemoﬂé nﬁdﬂ&txﬁ@ﬁjﬂﬁﬂﬂgjadﬂitmeﬂhﬁhﬂé §ohd$dﬂ:lclds%ﬁﬁaﬂob§§ubsﬂﬁ&"s ease the
sur f ace energy osflé I @puﬂg’g rteoebe Cr %hlbe@nﬂécan i nduce rnu(g:l e?ntlon A
decrease i n SUPTHA aﬁg% o g'ﬁﬁ%ﬁ WIS FENIREHS GF Processing

nucl eati on qfsﬂlemuweldldmfmﬂamst. energy increase upon formation of a

solid-liquid su }é%m straﬂ ng chgﬁ%hﬂ}é@& .00 ’sel%gssgrﬂﬁf ation can be

control |l ed byajustlhg)l fer sron o li zi ng nmedi um
- 44 7 Jutdy mowleyes( lslygalmwewg@mms@dtwduwdmrbgww attant |ike

mol ecul s gji{igs, JbMaprs@rtérﬁqsums gb%)smleaﬁnt&%fga%c ?haw l's or Dby

di rect addition.. The nug eafl qn effect of surfactant no es |1 s dependent
on their CBHOZHERZAS ad meohydie ong & (ashiderdpenbearreinpeid Bpnelayeéﬁmhpwr-
cont r ol | ed.waitditedten dhoiten dethorstrhiadbpidissbuchser al 299W PhTChed 97912848

comound. off NAFRER B o Bhgrtofent s5044 ﬁ%i%ﬂ%%fe e oty her
het er ogehe slimensisoblewtayof oroteins domipid dwibkyershdsibedrdbenonstatel qudi*lhs alags of

various sutiggﬁgc ot EiiChgafrgsol 1 d phase excipients or even inpurities |eft
behind during's esi s or processing  of the conpound-of-interest.

Sinilarly, inor é@ﬁwéarﬁﬂw@a&pg inyplvepieeating ﬂmcwtaﬂumgtm@m withd seesndargissenbl ed
10 nonol ayemeéu%ﬁ &avmaﬁkseomﬁ@ﬂn, @I@ﬁﬁlyr Sl RAlLRN by

Wirm et al Scj. Lett 19 A Nucl eat | on of
organic cr ﬂtfﬁgft éﬁﬁ‘étt‘?e%fgn&l‘)fsﬁ'yﬂlf’% E’Bq}’éy%é"ﬂl“%?ﬂ?éﬁ%pﬂro 4 ¢ gorgppugd-of-
4- (oct yl2fedytbesty) baeivms pitysival mht&mmh@sarm@hs folinduet fozmwdrecrf diffdreitkalée has

ver ssbucn, Tt EodblbfBiill el o aadsl I hedachilhs 1o SRR, nidomidti e "o 15
di mensi onalerysieksdpanopirtisles) o hesowpoundpifintemssiatcaddediolissampln. deronst rat ed by

Ellis et al. 1997, Struct. Biol. 118:178. Secondary nucl eation involves

treating the crgstal izing mediumwth a secondary
2 Introducing a Precipitation Event

25 The term precipitation is usnally reserved to describe the formation of an amorphous
solid or semi-solid from a solution phase. Precipitation can be induced in much the same
way as discussed above for nucleation the difference being that an amorphous rather than a
crystalline solid is formed. Addition of a nonsolvent to a solution of a compound-of-interest
can be used to precipitate a compound. The nonsolvent rapidly decreases the solubility of

30 the compound in solution and provides the driving force to induce solid precipitate. This

. method generally produces smaller particles (higher surface area) than by changing the

— solubility in other ways, such as by lowering the temperature of a solutioﬁ. The invention
provides means to identify the optimal solvents and solvent concentrations for providing an

optimal solid-form or for preventing formation or inducing solvation of a solid-form. The
35
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nucl eation pronoter, that is a solid-form preferably a crystalline form of
the conpound-of- interest. Direct seeding of sanples with a plUfdy?d% of
nucl eati on seeds of a conpound-of 20 interest in various physical states
provi des a nmeans to induce formation of different solid forns. In one

enbodi nment es are added to the sanples. I'n anothe ter si zed
crystals (n&"ﬁ’a‘%{&ﬁ%m es) of the conpound-of-interest are %%Q%l’ﬁ%lthe

sanples. 6.3.7.2 Introducing a Precipitation. Event 25 The term

preci pi t at iioventisn exadeiubad to geatly sieed the pesessidf elehtifyinzaieral predipitatio@n anor phous
solid or segg@lid froma solution phase. Precipitation can be induced in
much the sanme Wway as di scussed above for nucleation the difference being

t hat an anor pho®secipitathey canalsn baind@c%déb@lhhﬂghlgth@tdmpdstiohofthedomﬁddﬂ-tof-on of a

nonsol vent Jﬁt@fc?tsﬁ&iﬂiﬁﬂlpﬂngﬁo%e%mﬂﬁ%r@médgfb@é g%grea e, %?ﬁe ot ubl ity of

precipit conpoun onsol vent rapl

30 the. cgrr]ﬁ‘ﬁ’gh’d"omﬁo%"éﬁﬂrl bagic W%ﬁ%ﬂ@b@a‘#ﬁ% O&Pla\ﬁﬁjﬁgﬂﬂl mpeuridrafuice sol i d
pr efCl pi tat QntffEftl,h&e smdﬁ%dmaﬁbtﬁlﬁha& t8¢ iﬁ?%c{rﬁ h%f inRElGbL, Cb@ﬁp&dﬁﬁgher .
surface are an e ili ot her such, as by

| overing tH# “lt%rﬁ%gq"gg‘ﬁ @I%glrﬁlﬁ%f"ﬁtcm?g #WWBWG%WWW§ to

i dentify t Hmorggmid mﬂlor@mc\wmsmdmmmdmmmmaﬁ phmmaéeﬁﬁcapr oviding an
optimal " sol e 0 tion.or i.nducing. Ivatl n of a
sol i d-f or mPE%rfaﬂ%?lgéfés%‘fP{r ﬁ?“@&% %f@% rigieg PHAERAc0 Y 36T on can
be used b agmeamblsldmg,émﬂn@ﬂimpﬂddc,@sgatofbenmmiﬁ)yatm@emeﬁemlc@hmnep| tation
sol vents. RiELR] bk lcdéHin Ao NBnis A GthoRte ARG Mok IS (6ARD ORIL O Of

t he conpound- o t er est suc I's no | onger as SO

i nsol ubl e. dﬁ&ﬂ“’é@@ﬁﬁ?ﬂ gdetaic, edigylpte; %S*FPI@F e&flaeafam@a@e@pmm ﬁlﬂe‘?nats-‘ay c

conponent s ghit@haté, @BRbI1& sdnMa@) lﬁbx?ﬁésbrcﬂaiehhﬁcﬁ‘&aﬁlﬂﬁpﬁj&‘&yﬂi shiloReer €st, the

salt being.l| ubl e than the or und or i nso| ubl e, Corrpounds-

of -i nt er est® eﬁ’r\‘ﬂi‘ﬁsa plaptabiopat ?r&?ag"? %’ag?"’ée n%’gﬁt% YIRS, He S‘ﬁf% de variety

of salt ZliAmdscatanap:sghte , hirategpanilnilenste, @h?@ihaﬁ/daihbﬁjﬂlate\/ﬂtﬂ*fgalabﬁ:ongte g

conpound- of t] i ds ysed are
mp ?ﬁc? afd] &15,‘ uQmE:Ré‘ LORGE ltla.nngt% t%géﬁ qgg%@&%gﬁng od

t hose t hat g ng phar ma i ons
i ncl udi ng, Gutls methﬂqiitﬁtbé'dzﬂb'dmawétmphih@whz@cpm}stuhﬂsaoiémwestﬂm:ndmb an

bi car bonat %mmot}h&@tﬁrta.[satcﬁn foﬁﬁ%ﬂh%ce&ﬁ%]ﬁﬂhéégé b Sl g‘é @%%@0&8 l}f?nat e,

chl ori de, I odj de, citrate edi’syl at e,
est ol ate, % pog té‘ the a¢idsmagntioned| ahe et “@O‘J&FS(RFGWS’F@ that agg agidigia pature aré
gl ycol | ydta rbs@bleloaf&m:ﬂgejﬁyé JaltS ith ivaahie ,caﬁaﬁ@r BRanfleeof stichtbaRempiaghibgat e,

et hi onat e Iac ct obi opat | eat e, mandel ate rre | at e,
ot vl sur 1 Siett SFHBRE caiChOR BREG oiBe i lBhR e R SRt el

phosphat e/ dmpmmsmam;aandpnmy;gm acwelt anmiteof basia bigayic @bmpowitig audhiae ambies,Ci nat e,
sulfate, tafnalanic MhlhAbfcadfo thPTREs (biSalh SR AG: ARG RAIRAT ©

25 6.3.8 Solvent Composition
The use different solvents or mixtures of solvents will influence the solid-forms that
are generated. Solvents may influence and direct the formation of the solid phase through
polarity, viscosity, boiling point, volatility, charge distribuﬁon, and molecular shape. In a
preferred embodiment, solvents that are generally accepted within the pharmaceutical

30 industry for use in manufacture of pharmaceuticals are used in the arrays. Various mixtures
of those solvents can also be used. The solubilities of the compound-of-interest is high in
some solvents and low in others. Solutions can be mixed in which the high-solubility
solvent is mixed with the low-solubility solvent until solid formation is induced. Hundreds
of solvents or solvent mixtures can be screened to find solvents or solvent mixtures that

35 induce or inhibit solid-form formation. Solvents inchude, but are not limited to, aqueoué
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(i.e., 1,1 -nethyl ene-his-(2-hydroxy-3-naphthoate)). Conpounds-of-interest
that include an amino noiety also can form pharmaceutical |y atédpil e
salts with various amno acids, in addition to the acids nentioned above.
Conpounds-of -interest that are acidic in nature are 20 capable of formng
base salts wtollsi4qg i ous cations. Exanples of such salts i _Iﬁga%o&k}(al I
nmetal or alkaline earth netal salts and, particularly, calcCium nagnesi um
sodium lithium zinc, potassium and iron salts, as well as salts of

basi ¢ or gabassdsolvpussuth as watehorasjuens aeids, bases) saltsy biffereorhkivatdsthgtdfaadi ne and
TRIS (tri sy p%z,g{ NERE A%k ) [ Conposition The
use di ffergn g%Fvent’s ohré:ﬁr%g%gﬁ% lgro?r\%lgi%?)gﬁrwgrlgﬁﬁ{:%§ uésﬁce t he
solid-fornms that are generated. Solvents may influence and direct the
formation of thg4sol $Gedpicrdys QY PreRAEAS Adenck bBSARIFdtms B B, POI Nt
volatility, charge distribufion, and nolecular shape. Tn a preferred
enbodi meht, sol vent s2Ralys ofDetected SolidiForms cepted within the pharnmaceuti cal

30 industry forIegainenibadidleaR] Affee pRtesping/saMERS Edndrlataljsed to/aaekt ke t he

2ol b1 01 BleSutRe Bt A loE S a0 Ro BRSPSl oo B R G e and 1 ow
i n ot hers. egglathamstericathepepertice ond physibilstatet he hi gh-sol ubility sol vent is
undr eds. o s dnbetl; uplth Yfined Bl AR Sl BAARDLRL chfpd 090CFU
or sol vt serpsoed fasshe presengsrishstnecolsolids{high precipitatehricaistals) osinpattomated

Sol vents i aagéfgé‘dersb%ut&ﬁﬁed‘?ﬁtelréd%fs%gn FnCasuRAHEQH thgdﬁ'sﬁﬂit%gg 1034/ 51919

PCT/USO /0 8122’5 sol vents. such as water. Qor_aqueous acl bases, salts,

buf fers or Wisgg Ré&tstlecticr) ofdragamitied Ught jadinalss theqessenss of peelidfompr ot i c,

gol ar or n@’iﬂsuﬁtﬂr&peoﬁ'égﬁ@hﬁ:f fir _ag@ﬂll: uﬂﬂé@.plat&igén alﬁ%eﬁﬁed %ﬂie}lﬁ’cf Y §re]fséif6% bhe 4
resence or sence_of, Sol i,d-.For, a rt.her nal ysis o tecte

" Solid Forng® %r%) En@;ef ﬁoﬁhegwha&fiﬁ%ﬂ{%t S‘g%f ° plpiseceandy ﬁ@anngcgw&pgabsu% be

anal yzed>t tubiditect the presence or absence of solid-forns, and any

solid-forms det cﬁggj 1&{51‘%% I gee@ rize the

properties and gﬁ%/%%gh ?gfé gzﬁ?}l'?égéﬁ/ous ﬁred;grg’}%méagcoﬁh%g@%%&c £l y

avai | abl e @cdiug), resefing inanasray ebfilgtes 2wl ancatiep abwlifls rFar lesanpie demidlier platabsence

of solids tam@tisingihéGisPirsh &Spided ©h Y& FaSdcellet Mk IMATRE S saRleAhBipeader s.
e extent of trapsmitted |1 ght across

Aut ted t . th f

e sarp! eBF Binple Sei5rach B WEIER POROONS fo Smmla s 0n Hegher Pl B eaevineo
pres elnc éogéiﬂar ealtifigdl or mcuuMﬁemato the ﬁBﬂ@dftdE &er F-;eam'rrpadté Sinkdhatiohase pl a':]ez
can al so nce olids, In yet another pmetho
to detect g%'lulﬁggasg ? ﬁ%@&ﬁﬁ%{p&é&: isaiﬁ{cgg%%uéﬁ%&ﬁ% oﬁgg?ﬁ%nﬁéﬁiﬂgﬁfﬁ‘ Fdcty. 1f
desired, siipthesomespending sagplokéltief tiemcdier plalet ¢ sitable comifagatsavaibiblesol i ds
fromthe Bfnbiialy 96 diaip i PPREE Whinthetb, 'IE. 1 TeW: Ao Edind

solids. For exanple, the filter
for analysis of the individual filirate samples.

25 After a solid is detected it can be further analyzed to define its physical state and
- properties. In one embodiment, on-line machine vision technology is used to determine

both the absence/presence of crystals as well as detailed spatial and morphological
information. Crystallinity can be assessed and distinguished from amorphous solids
automatically using plate readers with polarized filter apparatus to measure the total light to
30 determine crystal birefringence; crystals furn polarized light, while amorphous materials
absorb the light. Plate readers are commercially available. It is also possible to monitor
turbidity or birefringence dynamically throughout the crystal forming proéess. True
polymorphs, solvates, and hydrates, can be tested by x-ray Powder Diffraction (XRPD}

(angles of diffracted laser light can be used to determine whether true polymorph(s) have
35
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conprising the suspension is placed on top of a receiver plate containing
the same nunber of sanple wells, each of which corresponds to7 &gl e
site-on the filter plate. By applylng 20 either centrifugal or vacuum force

tothe filter plate over receiver plate conbination, the 1iquid phase of
the filter h3 forced through the filter on the bott sanpl é
well, int owt’ e]%éli’)lr%respondi ng sanple well of the recei verPETIB%M%ﬁ%?sui tabl e

centrifuge | s available commercially, for exanple, from DuPont

W | mi ngt on, beprformpd. Mifferentecrysisiline gorms carebs dptestiinefl by diffesingiel ssamsfing he
i ndi vi dual daidririedy S8 RIdSherntoprhlcUrafimiflc (FG) nafigfsect ed it can be further

anal yzed to define its physical state and properties. In one enbodi nent,
on-line machine vision technology is used to determ ne both the

absence/ presencesmf Resi MdinfsredBpdctragosiedfEdliggl spatial and norphol ogi cal
i nf or mat kon. aI | i e assesse tinquis r om anor phous
sol i ds aut omatl %‘é’ﬁf‘ﬁ’&ﬁﬁl’e&388°P%YaﬂaP?%mﬂ%h°36? g%‘i‘f’ ‘F}%PFLSF ®B3fpar at us
':o maaslur e adhzltj;@tbaingrthaghmanbnpesﬁirmmhathmnm:npiq&hssalunbn r’EEiermﬁgeﬂl{ﬁﬁi %efaf%/st al s
urn pol ari ate
readers ar ﬁo%ﬁ%%%@%ﬁ{gﬁﬂgﬂﬁp %Saﬁ%ggl%aggn P’gh
turbidity dpv quéﬂﬁ‘ilhgﬂﬁ@@nﬂymmnﬂmgﬂhnbmonmmtm m;zkbwﬁbKlﬁrng
process. Triag prefhy/ mrﬁ&ﬁmﬁéﬂaaﬁ§ce%ﬁﬂ%a@éﬂﬁ?§tﬁ§1?1aseg§@ & Can X-ray

acte e used

Powder f.ract RPD) (angl es of
to detem WFLW&&% A deppestyryistecodod 35 -47 7 July 2004 WO 01/ 51919
PCT/ US01/ 00531 [Rafian hed hadkd spdctrbsb eﬂ&&ﬁeﬁﬂiﬂﬂﬂ@ﬁv@ﬁﬂﬁﬁu&?& #sr m ned

by differentlLal ni cal ori getr dTherm) rap, V|rretr|c
(TG anal yd? Eh ‘i@f%‘% E%ef%]%a‘???}g’ﬁﬂig ?"3 8?') #9d Raman
and | nf r ar epeatpéSimuss epyf., aﬁﬂ)uﬁﬁdéarﬂntiheﬁmésigmﬂﬁmt disferenek bStWeEIdﬂae one

advant age R éc'&goi'ﬁﬁ:p 4),&10%8 be performed w thout sanple dissolution. The
i nfrared, antd near ared spectrumaré extrenely sensitive to structure

and confbYmation. The nethod invol ves grinding the sanple and suspending

it in Njor or guindsasnd BempAIGMbiEn and pressing this mixture into
a disc. This prgﬁaratl n |,sgl pl.aced 1n'the near infrared or infrared
]

sanpl e. beam an °§t 3diiye @@Emmﬁlsmmpwagw weleewleshscopy
are al so usgaf,sblvamls) fieh bswsd ¢f§@£etsih’j], glidepod tymmcpmew s whithivibufi at e.

For exanpl h of tQ e rent jnfrared
spectra ( S?nnt%.@ﬁés %?MRY EmA}ng - f¢0 q?r%eéﬁ}’ n?’:h ﬁ%t’rcéfeﬁeé Sugh?S i cant
di f f er et sedond h@‘ewntc@nerapmcwhl&h sfactitesin pmbwmtrqniymmemc crystalline forras.
For a comprehensive review on second harmonic generation see Corn ef al., 1994 Chem.
~ Rev. 94:107-125.

6.4.3 X-Ray Diffraction .
25 The x-ray crystallography technique, whether performed using single crystals or
- powdered solids, concerns structural analysis and is well suited for the characterization of
polymorphs and solvates as well as distinguishing amorphous from crystalline solids. In the
most favorable cases, it can lead to a complete determination of the structure of the solid
and the determination of the packing relationship between individual molecules in the solid.
30 Single crystal x-ray diffraction is the preferred analytical technique to characterize
crystals generated according to the arrays and methods of the invention. The determination
of the crystal structure requires the determination of the unit-cell dimensfons and the
intensities of a large fraction of the diffracted beams from the crystal.
The first step is selection of a suitable crystal. Crystals should be examined under a
35 microscope and separated into groups according to external morphology or crystal habit.
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6.4.2 Second Harnonic Generation SG Symmetry lowering in host-additive
systens (crystals incorporating guest nolecules, e.g., solvaté®ly2@4ch' as
a loss of inversion, glide, or twofold screw symetry, which would
i ntroduce polarity into the crystal, can be probed by non-linear optical
effects, su second harnoni c generation, which is Lye in. a
noncentrosyﬁﬁ%@%?%gcrystalIine forms. - For a conprehensivggbgépgwgﬁn second
har moni ¢ generation see Corn et al., 1994 Chem Rev. 94:107-125. 6.4.3 X
- Ray Di f f r aifir a@omplete Baglyxeat i yrystalysE aabinplgteBndiFere Gk fintil BuorpHoRieh Soukesd or med
usi ng singl§ §r¥§tals'or powder ed soli1ds, concerns structural analysis and
is well suiT€dF6r the characterization of pol ynor phs and sol vates as wel |
as di sti ngui shi fipcaiheropisolshaive beencepastial dctordingdé sloipe, thabestreystaioftheffastor abl e
cases, it aGathe QA1 . L. R akd tr ure of the
solid and%$ﬁgJ%Eternfﬁg§|on#gk&?ﬁgggg%%ﬁﬁ%h%g g%?%%gﬁ%ﬁwgg%Meen i ndi vi dual
mol ecul e2 i n t héhegnit acll Gmessiomare then Jeteaninsd hyphotdigraphing theanountedickystal
preferred anal ptbdesabn dafehi| oSk QeIPRRAGLS biedRtenbinkd it nOFBRLELE] f
etermnation o

according tg the Errays and pethods of the i1nvention. The

the cryst alPRSIORER GY dosag¥ing fhs digiaree hemepmibs spWoandsplume ofisofs avd the angle

di mensi ons tatwkeh Bgiveh Béve Agd dol@sin. Ofhigis dascfer fracdiffatnt@kichtiordiof fHeds)shfl beans
fromthe cr%stagll . The first s%fg@ ist sgl ection.of a suitable crystal.

Crystal s sHOE HOBRESR TR TaRon of Jhs uaif cell dimensions . one and separated i nto
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as glue. 5 The unif cell dinension ar€ then determn phot ogr aphi ng t he
nount ed cr Hpnicaly- 5 precession canmera. The unit cell paraneters are
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aut omat i calFyskend & g Trueblogds KdhsEryptakStanetrd Andlyis u Huford Uaiveisity Bressf  t he
di ffractXdd jogans on a magnetic tape. It this device, the diffracted beam

's intercepted 9(¥ra36} ngég%i%dcﬁgnngant g bé: Plée%.n srhta };Jehl%d Ethsa({: %rugl?aclily used is
called the Debye-Scherrer method (Shoemaker and Garland, 1962). The specimen is

mounted on a fiber and placed in the Debye-Scherrer powder camera. This camera consists

=]

of an incident-beam collimator, a beam stop, and a circular plate against which the film is
25 placed. During the recording of the photograph, the speéimen is rotated in the beam.
Because the crystallites are randomly oriented, at any given Bragg angle, a few particles are
in diffracting position and will produce a powder line whose intensity is related to the
electron density in that set of planes. _
This method, along with precession photography, can be used to determine whether
30 crystals formed under different conditions are polymorphs or merely differ in crystal habit.
To measure a powder pattern of 2 crystal or erystals on a Debye-Scherrer camera, one grinds
the sample to a uniform size (200-300 mesh). - The sample is then placed in a 0.1- to 0.5~
mm-diameter glass capillary tube made of lead-free glass. Commercially made capillary
tubes with flared ends are available for this purpose. The capillary tube is placed on a brass
35 pin and inserted into the pin-holder in a cylindrical Debye-Scherrer powder camera. The
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electronically. 15 The diffraction data are then converted to el ectron
density maps using standard techniques, for exanple, the DENZPIuly Z¥dam
package (Ow nowski, et al., Methods in Enzynology 276 (1996)). Software
packages, such as XPLOR (A. Brunger, X-PLOR Manual, Yale University), are
avail abl e f pretation of the data. For nore det ail usker,
J.P. and Trﬁv 1 ﬁg K.N. Crystal Structure Analysis" Q(fgr %n'f‘)?/sg#smy
Press, 20 1972. X-ray Powder Diffraction can al so be used. The nethod that
is usually mpﬁmmisdi@eﬁsdmatﬁepwmbnemmwﬂmdmme&m
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sane |nterr]i§dI:J ruct cfafi_ffﬁ?ttﬂﬁg pa lr:@e%r I%?ersé)@ow%g%ai he crystals
have a di f cbrasterizatenofiths samplayctlhess vamusaﬁcémmpwgdpwgsedan oz details

| mage- Anal Wgiosy. Techni ques | mage- anal ysi s techni ques are powerful techniques

that allow surface 10 characterization. of various types of materials. The
i mages obtai ned using these various techniques allow one to obtain

i nformat3on abo6#.4al BiatEcepyt dud Phuterliclogiathyot her wi se be

This method of optical-image analysis involves the observation of the behavior of a
crystal on a microscope (Kubuert-Brandstatter, 1971). Crystals are usually placed on a
microscope slide and covered with a cover slip. However, sometimes a steel ring with input
and output tubes is used to control the atmosphere.

25 The microscope slide is often placed on a “hot stage,” a commercially available
device for heating crystals while allowing observation with a microscope. The heating rate
of crystals on a hot stage is usually constant and coxitrollcd with the help of a temperature
programmer.

" Crystals are often photographed during heating. Photography is helpful becauss for

30 slid-state reactions taking weeks to complete it is sometimes difficult to remember the
appearance of a crystal during the entire reaction. Obviously, photography permanently
preserves the details of the reaction. _ '

The foliowing types of behavior are of particular interest to the solid-state chemist:

1. The loss of solvent of crystallization.
35
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avai | abl e usi ng conventional techniques. Wen one of these techniques is
used in conjunction with the others, one could obtain conpl engfizg§04 nages
or data that would aid in elucidating the structure, property, or behavior
of a material, for exanple, crystal habit. 15 Depending on the type of
sanpl e to bghaiAsteri zed, one nay incorporate nodificat ﬁgﬂﬁsoﬂcﬁs‘tﬂ’ a

typi cal setup or adjust the various experinental paraneters to alTow
optimal characterization of the sanple. These various techniques are
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observation of the behavior of a_crystal on a mcroscope
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phot ogr aphecinsfomiatignhisampoertant fhibd wdidapiycliemisieingt vlystle eghibing this 30
slid-state ol j e.jti iS5, S imes difficult to
Cemember . e ol ik gt B B SBRRE b Spiaatifin? BTBARR, yle 2ot

Obvi ous! 1P splidstaigreastion, sar eausregonfugionpf encds wmwatebatdetamiobarof t he reacti on.
The followi ng types of behavior are of particular interest to the
solid-state chenmist: 1. The | oss of solvent of crystallization. 35 -50 7
July 2004 WO 01P%td Blepran Mignoscopy31 2. Subl i mation of the crystal - the
cryslta:j_ fs! oth y @le&_ﬁ@@g@crrs;cammn@@ﬂs&ﬁse@asmicﬁﬁcaqmagmhgkecﬂ{iq&; is:}{E't'[‘_g a)nd
resolidificatiaon, i.ndicating a phase chan o] ypmr,phi ¢ . transfornation
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5‘ Structural imperfections and dislocations on solid-state organic reactions. For example,

20 the surface photooxidation of anthracene is obvious from electron micrographs taken at a
magnification of 10,000 (Thomas, 1974). Even more interesting is the use of electron
microscopy, sometimes in conjunction with optical microscopy, to study the effects of
dislocations and various kinds of defects on the nucleation of product phase .during a solid
state reaction.

25 Electron microscopy is also quite useful for the studies of the effect of crystal size
on desolvation reactions. Electron micrographs bave significantly more depth of field than
coptical micrographs, so that the average crystal size can be more easily determined using
them.

Scanning electron microscopy (SEM) is well suited for examining topography such
. 30 as fracture surfaces. It allows convenient preparation of specimen to be imaged for
analyzing the microstructure of materials. Using the backscattered electron mode of SEM,
-one can obtain both topographic, crystallographic, and composition infofmation. P.E.J.
Flewitt & R.K. Wilk, Physical Methods for Materials Characterization, Institute of Physics-
Publishing, London (1994). Combination with computer automation has facilitate
_ 35 instrument control and image processing.
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6.4.4.2 Electron Mcrosco Electron m croscopy, which can be used as an
optical -imagi ng technique, is a powerful tool for studying theéJdulé@ice
properties of crystals. H gh-resolution election 15 m croscopy can be used
to visualize lattice fringes in inorganic conpounds, but its useful ness for

visual i zat i %&fﬂ; ?tti ce fringes in organic conpounds is 'Pg /fU Jpproven.
| | Tobhe

Nevert hel ess, ron m crographs of organic crystals al
exani nati on of the crystal surface during reaction. Electron m croscopy is
particularly uséﬂmﬂmﬁssion&iaadtyﬂ miprdsheped TEMD issoneaff rtmait pewatul indpenbast i ons
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el ectron m exan ni. ography such 30
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01/ 51919 PETTHEE eipp %1 BUE M cremn oaiae of

t he nost 13 dimee-flinkensingdl imagentf s sufws thih@tmb rasoliatione Mﬁﬁd;St‘Ed:rﬁnaDAna]wier als. In

I mages,  Thagiot g aa gl (b RRT Rl Bra bl h R0l Pibmaifan 11 om

a speci nen abﬂéﬁsé‘%ﬂﬁﬁu@aﬁmﬁaﬂ@h@mﬂ@ght fiel d node, one can observe 5
di sl ocations in various types of materials because these dislocations
produce crystal latti acem&*ntasl that produce i mages. \Wen the first

hi gh resol ut i on% SHRE KO CALOGCIORCOPEN] at om positions in two
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| d. resolution beyond the dlfﬁ'actlon limit. Using NSOM, it has been possible to achieve a
resolution as high as about 50 nm, the highest optical resolution attained with visible light.
NSOM has been used to characterize the optical and topographical features of materials

25 such as polymer blends, composites, biological materials (using wet-cell NSOM) such as
proteins, monolayers, and single crystals. See D.W. Pohl, “Scanning rear-field optical
-microscopy,” Advances in Optical and Electron Microscopy, 12, C.J.R. Sheppard and T.
Mulvey, Eds. (Adademic Press, London, 1990); E. Betzig and J.X. Trautman, Science, 257,
189 (1992); McDaniel et al., “Local Characterization of a two-dimensional photonic
30 crystal,” Phys. Rev. B, 55, 10878 (1998)

NSOM is a very useful technique in that it can be combined with conventional
spectroscopic and imaging techniques (e.g., fluorescence, absorption, or iJolariiation
spectroscopy) to produce images having extremely high resolution. It offers the potential of
resolving spectroscopic components of heterogeneous materials on a submicron length

35 scale. This allows elucidation of the relationship between spectroscopic (optical) properties
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10 & her- m croscopy techniques that may be used in conjunction with the
above techniques to characterize crystals are optical mcroscopyy #¥¢hods
such as near-field scanning optical mcroscopy (NSOM or SNOM and
far-field scanning optical mcroscopy. These techniques, which are

di scussed Qs34 | OW Oone to characterize materials by P&ﬁ@é&/ﬂ&s he
sanple to obtain a sanple's topographic inmage. Wth AFM ‘ohe cdn oObtain a
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submi crdit bwygndted3Sgion atche sThitantially smallee than itk whizh cad bd dvhierel with onshi p
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PCT/ USC1/ 00531 and m croscopi c structure (topography). The high resolution
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M cr oscopeprefaiably mysgibe ghin sethat gufficiens amgind ofitight céut bredetdciedh hiségkoni th a
l'aser suchp&gus ifdolecules on or near the surface affect the intensity of the detected light more
' significantly than the molecules buried deeper from the surface. Ideally, the samples are
25 prepared to produce thin films on glass microscope cover slips or their equivalent. The
. sample surface area sbould be about 1-1.5 cm in diameter.

6.4.4.4 Far Field Scanning Optical Microscopy |
As opposed to NSOM, far field microscopy, which can also be used as an image

30 analysis technique, is limited by the diffraction of light. In far field microscopy, the
distance between the observer and the light source is more than a the wavelength of the
emitted light while the reverse is true in near-field microscopy. Also, in bonventional far
field microscopy such as a conventional microscope, one obtains the entire image at once.
"Thus, an image obtained using it has a resolution which is limited by the wavelength of

35 light. Buta method has been developed that allows one to obtain three-dimensional
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| aser to the working point and drawn to a fine point (using a mcro&n pette
pul l er) measuring 10 about 50-100 nmin dianeter. The tip is ?Hdn2
evaporatively coated with alum numto forma subwavel ength aperture at the
apex of the fiber tip. The alum numcoating is used to prevent light from
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cantilever. The tip-cantilever assembly is typically made of Si or 8i;N,. In a typical AFM
25 setup, a diode laser is focused unto the back of a reflective cantilever. As the tip scans the
sample sutface, bobbing up and down with the contours of the surface, the laser beam is
deflected off the attached cantilever into a dual-element photodiode. The photodetector
measures the difference in light intensities between the upper and lower photodetectors
converts the difference to voltage. Feedback from the photodiode difference signal, using
30 software control from the computer, allows the tip to maintain either a constant force or
constant height above the sample.

There are different types of detection systems used. Interferometry is the most
sensitive among the optical detection methods, but it is relatively more complicated than the
now widely-used beam-bounce method. In the beam-bounce technique, the optical beam is

35 reflected from the mirrored surface on the back side of the cantilever onto a position-
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909 (1999). 10 6.4.4.5 Atom c-Force Mcrosco AFMis used in the
characterization, an image anal ysis technique, of thick and thiHfly20ns
conprising materials ranging fromorganic materials, ceram cs, conposites,
gl asses, synthetic and biological nenbranes, netals, polyner, and

sem conduct w& 1/5‘?4:15/' allows one to obtain a surface [ rrageP(\foIg}) ﬁ%\f\oﬁ

resol ution. so all ows neasurenent of the 15 force in hano
scal e. AFM d| ffers from conventional optical mcroscopy in that it allows
one t o obt ajensitive photasletdtton ndnawhex lopticahdatectibn ntethotl apkernapbfthofantlevargs! e

S S coneegh E&@ﬁ"ﬁ%% %g%éﬁ%@glééﬁ%ﬁvﬁgw}&gﬁem UFalSle 8RR 10, ¢
New Yor k (1]9@8)3“@}%%'@15 prmg|a basis Q!Ktadlﬁqttﬁ)ﬂlﬂéﬁe@fel‘ M croscope, " Phys. Rev.
Lett. 56, 930 ( I@en dm@&ﬂa@A@Mﬁéé!@ﬁ&caﬁEMar@u@h%ﬁaﬂslaﬂeﬁtﬁerstﬁ@ﬁﬂl f over a

surface i nmechapi sns ow the piezoelectric scanners to
mai ntai n-t h@?ﬁg%ﬁca@%‘@ﬁg’f ﬁf’aq“éf’rvﬁ’é"vﬁ @‘eﬁ?’%ﬂ’lﬁ ﬁ’é‘?e@?(f‘lya thelpes! heightofthe or
cons':1 an'éI hesagiplec(ahbemeaﬁudedf dﬂaﬁ@-&ﬁﬂéﬂtdﬂtbpc@ap&ib@l&ﬁaﬁsbﬁtb&@iﬁ’ﬂic@cﬁ%ef aﬁed The
AFM head us ctlon m|n Is attached to
the end of cg’%ﬁgia&%et%%& \?/oer c?llsﬁml?%ry?ﬂ eXFLs ﬁ%&ﬁﬂﬁ"{ﬁ??’@’?? PRIy ade of
Si or Si 3N4AFMmoan§lb'lmé¢esnfd\dfzrﬁnrmdpsolmodltmdmalha:geﬁdscSnfocused unto the
back of a reflective cantilever. As the tip scans the sanple surface,

bobbi ng 6) and dovvn with the contours of the surface, the |laser beamis
def | ected?of f t Het-at MisteckhenpaltAnalysisr i nto a dual - el enent phot odi ode. The

phot odet ect or m%yé@&ﬁah?ﬂiﬂés%wn&%-mﬂﬂag@ lgpgfneg; Thpa phghggen the

upper and | gr ot odet ect or. converts the e to voltage
Feedback f raMPICHFCHMIGTRREP farTRsTtianed; abas, AFYEVSSE2 30 sof twar e control

fro m hte c d:lpﬁ@hﬁkyerﬂhdeﬁiﬁ)tddeﬁbctot assexﬁbzsrm sBtha ﬂfﬁ?é &IEIEI{Sﬁ}Iﬁpfﬂ dtthe ffatﬁprete
constan e iffer of deteéction
systens use ‘Iten?hé}e eron atqpegn?]ﬁjé g}%gﬁﬁﬁaﬁ ’g‘gésr%ghetﬁﬁ%erﬂibetslaéél

det ect i oh® rmsotedlia, hasomteSIStwa Ianeatahe N@I'Ehe?ms&vmdmtﬂ]lsecbpm’mﬁsmdﬂoi he now

beam 15 35 OFRDEAND oém m rroregtﬁlﬁ&rﬁﬂl@ﬂ&pﬁg}()IfcfﬁgtﬂﬂeI theﬁ@ A

beamis 35 reflected fr surface on
cantil ever %ﬁ%ﬂbfeﬁw%@?he psobellgys presgsmenithy tiomperpary/ USOl/ 00531

sensi tive phot odgk sigdphist mOROSHIREraBEH is 68 whSE Bl sTEk use of the
cantil ever as he. mrrors |ea t he, cawt of a dj ode Iaser The

nmovenent of° Pﬁ@@%%&ele i PRy piiequiref fpmaiptain.the frmpgiature 15 measukeds Ther s a
basi s f o020 a)rmimtlsthandmiecsmthe[mnph(iuﬁ@e@mabdsmacAEM/Lhﬁsdegﬂopéiﬁtwﬁn%nare used

over the iamﬁbﬁé‘ﬁf%‘%ﬁe"“ AR it DGR i B Copn P oL TR "
measur ed. tlﬂﬁ(ﬂlpﬁ%ﬂ@ﬁ@ndb thapychgn & phrticalhr mpb apda belng semndddmea bam  be
thermal conductivity. Thus, more elecirical power is required to keep the temperature
constant the higher the thermal conductivity of a sample area. One thus obtains a thermal
25 conductivity map of a sample showing areas of high and low thermal conductivities. Ina
multi-component sample such as a given drug formulation, the thermal conductivity map '
allows one to visualize the various phases or phase transitions of the multi-component
system based on their thermal or topographic properties. A melting process determined

. Irom the thermal map would aid in the identification of a compound or mixture such as 8
30 drug. This makes Micro-TA a highly useful tool for characterizing organic compounds
including polymers. See Reading ef al., “Thermal Analysis for the 21% Century, American
Laboratory, 30, 13 (1998); Price et al., “Micro-Thermal Analysis: A Ne;w Form: of
Analytical Microscopy,” Microscopy and Analysis, 65, 17 (1998).

35
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constructed by plotting the |ocal sanple height versus the horizontal probe
tip position. AFMnornmally makes use of vibrational isolation7fdyd¥dain a
good scan. 10 6.4.5 Mcro-Thermal Analysis The operational principles of

M cro-Thermal Analysis (Mcro-TA) is based on atomc force m croscopy

(AFM . As g’g‘gﬁl%gﬁg above, AFM uses a tip/cantilever/l asgét,ﬁ%gé@gft ect or

assenbly t ain“a three dinensional map of the sanple One
di fference between the xegular AFM and Mcro-TA is that the latter uses as
a 15 probe that 68 ®Diffgentil ThemhibAiadysisat the tip. The nost-w dely used

probe is nmade oOfy;AM| ] . an el rical, current flo t hr ough
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mul ti - cohponehe usedap hracurte measare gf the metfinggoinor mul ati on, the thernal
conductivity ma |k oYL | | i - . e
transitions of t eeltlér?tﬁpt I - cogogﬁgﬁ%%%@ﬁ]& %g%%gAgﬁ}@h@F&?&?%g%%g pag‘?’
t opogr aphi GBepheresthesample heldariandthermaseuple lpeationrinddlep crystal gize wed satpteral nap
woul d ai d igackif® @Rl e BicaRPhe heding AAPAY BRARF thEteihsidd 1SHER RS (Be. 30 drug.
This makes M cr.o-TA a hi ghly useful tool fof characterizing organic
conpounds %{cm&ﬂcﬁe@s‘iﬁﬂﬁe&‘@/@ea&@@s‘ﬁb&mﬁﬁ ¢ endpthermsnd exotherms g ysi s f or
tlf\1/le 21' lrll.'iarlieulrme shérper.| Tierstmbsphate of the yam;ﬂef éﬂec(sjtﬂ@ﬁ'er I\L;IE‘!‘VEC ¥Fikd au%bspl\lzereis
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and Anal ys e "E@? #’i‘@ﬁ?&‘ﬁgg@ Hicregsey i 1ty Bt b aliE 367 B tior ) Gossn
~6.4.6 D fféﬁ@ﬁ_@ﬂl-aThe'HhMIthmeéiOlsieﬁrﬁftmtbamoad)upTéﬂecmhs vanalspatfect(liFTA) i s
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r h . . : .
abs 0 bed, Scfé'greased surface area) usually decreases the rate of the reaction and increases the transition

temperature.
An impbrtant type of differential thermal analysis is differential scanﬁing
calorimetry (DSC). Differential Scanniﬁg Calorimetry refers to a method very similar to
25 DTA in which the AH of the reactions and phase transformations can be accurately
measured. A DSC trace Jooks very similar to a DTA trace, and in 2 DSC trace the area
under the curve is directly proportional to the enthalpy change. Thus, this method can be-
used to determine the enthalpies of various processes (Curtin ef al., 1969).

30 6.4.7 Analytical Methods Requiring Dissolution of the Sample

While in some cases it is necessary to analyze the products of a solid-state reaction
- in the solid without dissolution, many of the most popular analytical methods of analysis
require dissojution of the sample. These methods are usefual for solid-state reactions if the
reactants and products are stable in solution. For example, for solid-state reactions induced
35 by heat or light, it is convenient to remove the heat or light, dissolve the sample, and
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as phase transitions and nelting. The exotherns represent processes such as
chemcal reactions where heat is evolved. In addition, the ard®ly?Wér a
peak is proportional to the heat change involved. Thus, this nethod with
proper calibration can be used to determne the heats (AB) of the various
processes, {Rfoilspiperatures of processes such as nelti ”911’8:1*/030}[3??%?” be
used as an accurate neasure of the nelting point. There are a nunber of
factors that can affect the DTA curve, including heating rate, atnosphere,
t he sanpl e #nelygethe produdth dn this sagpidresaversbiftiporiand mebtiidde arenggewdd anil zramples sanpl e
packing. | o @RRekln solil Gl iy I fisciGphi ng rate the greater the
transition tenperature %fﬂ e., m ,&n I ncreased heating rate al so usually
causes the endot herns and exotherns to. 15 becone sharper. The atnobsphere

of the sanpl e affdect giddRIdEAectiatdogy | f the atnosphere is one of the
reactiongproducts, then increases In i artial pressuyre_ woul d sl ow down
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- the area uolibsiatk beactiot Mded @ridiy @@bitiyngr oporti onal to the enthal py change.
Thus, this nethod can be used to determ ne the enthal pies of various
“processes (Curtin‘et al., 1969). 30 35 6.4.7 Analytical Methods Requiring

- Di ssol ution of 64§ ingléas Maghétre RasomanceMNIMB ESpectrosespynecessary to anal yze

t he products of | ﬁ{}ﬁm il | | ' ution,
many of the rms'gﬁ%g%hﬁvg?(ﬁ}ana yt i%@%?ﬁ?r@[uﬁgﬂtg&g?e %ﬁlg{léﬁge}’iﬁéﬁé@?iei{]au@%%%ﬁé :
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reactions beahﬁeb@thefeﬂéfeﬂﬁ@ih‘énﬁféds@éd@dﬂgé@r@rtﬁe ﬁbﬁﬁ'ﬂﬁgﬁéﬁo&%aﬁ%ﬂc@ B%ecEQr

CHaTDl e, e A A S, WSS e s oL S S 7 sul
2004 WO 2_91/851111&&@%@@55\111801/ 00531 analyze the products. In this section
2o Tt nt RO e hoHherl B e inlofaf S RHRE n A R SR Spoofbsobl}f ke cHEfick
shift; the spin-spin coupling constant, and the area of the peak. The chemical shift is related
to the energy of the fransition between nuclei, the spin-spin coupling constant is related to
the magnetic interaction between nuclei, and the area of the peak is related to the number of
25 nuctei responsible for the peak. It is the area of the peak that is of interest in quantitative
NMR analysis. ]
The ratio of the areas of the various peaks in proton NMR spectroscopy is equal to
- the ratio of protons responsible for these peaks. For multi component mixtures, the ratios of
areas of peaks from each component are proportional both to the number of protons
30 responsible for the peak and to the amount of the component. Thus, the addition of a
- known concentration of an internal standard allows the determination of the concentrations
of the species present. Unfortunately, area measurement is subject to several errors and the
accuracy of this method is seldom better than 1 to 2%. For cases where the ratio of starting

substance and product is desired it is not necessary to add an interpal standard.
35
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510 6.4.7.1 Utraviolet Spectroscopy Utraviol et spectroscopy IS very
useful for studying the rates of solid-state reactions. Such 5?4
require that the anount of reactant or product be nmeasured quantitatively.
Pendergrass et al. (1974) devel oped an ultraviolet nethod for the analysis

of the sol iﬁf’(ﬁﬁ@ﬁ% thermal reaction of azotribenzoyl net I;%pm)\,gosgpi S

reaction, the yélTow (Hl) thernmally rearranges to the r and white
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analyzing nulti conpone Il travi ol et spectroscopy and used it
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various pedkep 2i Thpsminasin dYHRnS peset0fe, Aoy fate, Sfunlumindendiigre kelbdted. of prot ons

responsi bl ,.f qr ) eaks. ;For multi conponent m xtures, the ratios of
areas of pg'raeﬁgi F‘Er‘%sg%eg%c%géﬁﬁyc%eght are proportional both to the nunber of

pr ot ons 130 Step #pAmiitiberofikmowh banglesde amatyzed atchiibratiomientve éf canbtenctedmuaithat .
Thus, the addi thﬂ&o?{m e concentration of an internal standard allows
the determ nation of the concentrations of the species present.
Unfortunately, area neasurenent is subject to several errors and the

accuracy of thig4:7ef il Préssse LARM Gebhebhed 19 2% For cases where the
IR e o e ns SRS I
20 method in the pbarmaceutical industry. However, because it is a relatively new method
(1965-1970), only a few minutes of its use for the study of solid-state reactions are
“available.
In some ways, a high-pressure liquid chromatography resembles a gas

chromatography in that it has an injector, a column, and a detector. However, in high-

25 pressure liquid chromatography it is not necessary to heat the column or sample, making
this technique useful for the analysis of heat sensitive substances. In addition, a wide range
of column substances are available, ranging from silica to the so-called reversed-phase
columns (which are effectively nonpolar columns). As with gas chromatography, several
detectors are available. The variable-wavelength ultraviolet detector is particularly useful

30 for pharmaceuticals and for studying the solid-state reactions of pharmaceuticals, since most
pharmaceuticals and their reaction products absorb in the ultraviolet range. In addition,
extremely sensitive fluorescence and electrochemical detectors are also available.

A typical analysis by HPLC proceeds in the following manner:
Step 1. Selection of column and deiector — these selections are usually based on the

35 physical properties of the reactant and the product. |
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.6.4.7.3 Gas Chromat ography Gas chromat ography is sonetines used to study
the rates and/or course of a solid state reaction. However, bé&dud®@4 he
nmet hod i nvol ved both dissolving and heating the sanple it has i nher ent
drawbacks. Qbviously it cannot be used to study solid-state thermal 5
reactions, gidiRdipe reaction woul d occur during analysis éﬂu#ﬂﬁos@ S
chr omat ogr aphy. s chromat ography, however, is well sui¥ udyi ng
thermal |y stabl e substances and has found use in the study of solid-state
phot ocheni c%p 2. e@pﬁmmmnafﬂmrhteaﬁdmmmgmwsbmmem@dsbphm e hydrolysis
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using a J1Calibrgdomsgeset rometer as a detector. A typical analysis proceeds in
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and the unkrlgc}/ég%gare anal yzed. i gh- Pressure Liquid romat ogr aphy

(HPLCI) Hi dh® frParation cﬂm(?ﬂ‘ll%t ography is probably the nopst widely
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hi gh- pr ek dfsually silidagebonabmeiroape apidy r esenbl es a gas chronmat ography in that
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l'i quid chr I S not necessar e Co

maki ng t hi éﬂ#@@l‘?ﬁﬂ?ﬁ %@@rdﬁrfdﬁnﬁﬂmme@}mﬁ/@estssmbtthhb@tsesv@nsmnsﬂzscmm ances.
In addition, a Whidg rd@&&@&eﬁbﬁ%@%e&bﬂé?h?&ﬁﬁﬁe%ﬁh@ﬁ@iﬂeﬁ@eﬁ ddcAN9i Ng from
silicato ?‘H}fﬁg callu%lreveé%fndéﬂp%%ﬁqes ums (which are ?ectlvely
nonpol ar Pased on fhese i ot ﬁ?ﬂt?g@@’@P&TS@PﬂB@@c‘% %S are -

avai | abl ¥ pidircis and shétent \way eftedrtgidesigletl nad toliet olet ector is particularly
useful 30 for pharnaceuticals and for studying the solid-state reactions of

pharmaceutical s, since nost phar maceut i cal s and their reaction products
absorb in the ubSr avEener slof SelidtFonimesn, extrenely sensitive

f1 uor escence anﬁl@tﬁ&h@%ﬁx@%&%ﬁ%%!ﬁ@&ﬂ) Rnh 8L AR (RS VP! C

anal ysis by HPLC proceé manne I’'on of
col utm and TR%¢ @e{cal,lygre{ltﬁetg@ %@rée@,|%ﬁ@r%yrefetﬁbbakﬂp9om9@er semplep)of 35

physi cal20ppapslishtaB-sedle thsalligiohafl a 3iven tdiEpdah@dEkerest. 580 haditlide RO04

diversity of distinct solid-forms generated in this approach, a number of parameters,

discussed in detail in section 5.2, can be varied across a larger number of samples.
The preferred system is described in more detail below with references to Figures
2A-2C. Figure 2A is a schematic overview of a high-throughput system for generation and
25 analysis of approximately 25,000 solid-forms of an active component.
Figure 2A shows the: overall system, which consists of a series of integrated _
modules, or workstations, These modules may be connected directly, through an assembly-
- line approach, using conveyor belts, or may be indirectly connected by human intervention
to move substances between modules. Functionally, the system consists of three main
30 modules: sample generation 10, sample incubation 30, and sample detection 50.
As shown in more detail in Figure 2B, the sample generation module 10 begins with
labeling and identification of each plate 14 (for example, using high speed inkjet labeling 16
and bar-code reading 18). Once labeled, the plates 14 proceeds to the dispensing
sub-moduies. The first dispensing sub-module 20 is where the compound(s)-of-interest are
35 dispensed into the sample wells or sample tube of the plates. Additional dispensing
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WO 01/51919 PCT/ US01/ 00531 Step 2. Optim zation of flow rate and col um
length to obtain the best separation. Step 3. Analysis of knodduhi2R¢4r es
of reactant and product and construction of a «calibration curve. Thin
| ayer chromat ography (TLC) provides a very sinple and efficient nethod of

5 separati oRyg QK ¥em ni mal equi pment is required for TLC good
separations can often be achieved. In general, it is di ff"?@ﬂ‘ﬁ?‘%{‘%’l

gquantitate TLC, so it is usually used as a nethod for separation of
conmpounds. Mbtpedules22p,22bs24agand 2t avd empleyrdital adkt @ingposicamil diversitt. {otg LC

proceeds as : )ﬁﬁn'im'ﬁhﬁd? -%s \{ [ ase) js selected
and pl at es téh%%lﬁ}ég_purc asgée g pr%%z%gs%f%%%%p@s’éﬁ{%% cé‘é*’e Fr®Wuni na
are used. StdpPrcticpghcOngswpimodile2a sen dispense antichivast tatiresampledolatia.t | ng
subst ance, Ar@h&RebhLRPAuR23H I e d.in
several golvents until the lgg‘e#;(fﬁsljseggaagg{tﬁ})%ﬂ%?ggnﬁssg%l\%?g%c%h#ggﬁ%dure
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" human i nt e?cﬁlgegﬂ Wi y%f)%lpﬁ'ﬁ\%&@%?f Eégéwﬂéééeﬁwﬁﬁfa%%éhenrwmmw y, the

syst em consAfir sncobatingratibiswibvated Grpprhilre for apesinl & ) exchtvwellTndt Ghoved) ¥Rk €

i ncubati on SEHP | i in re.detail in Figure

2B, the sar?%lgjela@%ger at | rﬁse%g%%&?%l%gé?ﬁ% v%? %thtg A are identified

i dent i fi catddgahe disasd g5 iaeked throyghout thxprpdsein ardsr g atvidibeimgizented akjis't
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- nodule

to the dispensin S b- nodul es._The first dispensing s 1 0 is where
t he conpou ﬁ’if(‘?}e—“gtf’-al ﬁ‘@%ﬁe’é‘g?ra’élfee% ysigg cqoling sb-madue 3‘2 &refemblychisebdlingor

sanple t ubsubinottiile 3 hadsns Vi tdfRlandt 506A%hep1ate $h the chamber (+1-1

degree C). At this point, if desired, the samples can be subjected to a nucleating event from
nucleation station 33. Nucleation events include mechanical stimulation, and exposure to

sources of energy, such as acoustic (ultrasound), elecirical, or laser energy. A nucleation

also includes addition of nucleation promoters or other components, such as additives that

decrease the surface energy or seed crystals of the compound-of-interest. During cooling,

each sample is analyzed for the presence of solid formation. This analysis allows the

determination of the temperature at which crystallization or precipitation occurred.

Figures 3A-3C are schematics of combinatorial sample processing to produce new
polymorphs (on a scale of 10,000 crystallization attempts/pharmaceutical). Three types of
crystallization: isothermic, temperature-mediated, and evaporative crystallization, are shown
schematically in Figures 3A-3C.

Isothermic crystallization of a pharmaceutical as the compound-of-interest is shown
> in Figure 3A. Stock saturated solutions are prepared by adding pharmaceutical to solvent in

25

30

3
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7 July 2004 WO 01/51919 PCT/ US01/ 00531 sub-nodul es 22a, 22b, 24a, and 24b
are enpl oyed to add conpositional diversity. Note there is a AVHY R of
one di spenser in each of these sub nodul es, but there can be as many as is
practical. One sub-nodul e 22a can di spense anti-solvent to the sanple

sol ution. ARP§AgseSUDb- NDdul e 22b can di spense additi onal P ERGE RS such as
surfactants, crystalizing 5 aids, etc., in order to enhanceé
crystallization. A critical conponent of one of the . sub- nodul es 24a or 24b
i s the abi |éxessspbihd iampmltshat wiibgoringy wihitioar Tieapioné:angle, bhatbiackutidad hs:‘added

| | f
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into the sa &Eﬁj’?n aEdeuIe 30, shown in Figure 2C. The incubation
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34. Pr eferé?chso is decreasofly Ho4, 1155 Frsulfing PEHPEY at ur e
across ekl hss,abfal for pmc1pihﬂ10nhaymﬂlm1wandlcrysdélg:teefenﬁ, aﬁes&ﬂhed zrpEigm'e 3AI f

desired, thg C: vent from

nucl eat i-on st t| or{13 ?ﬁ%@@e ?lpdgﬁl%v S | n klheapﬁe‘gﬂléﬁvgﬁﬁmﬁl‘fsnﬁ?% i on,

and exposurgutaedzglusonyaserrepmrediadding as guteseef nhemrseiticalt Ismlras,onmdlg

el ectrical 1an@fenicﬁv§@run§i3§ﬂﬂ’ﬁ substdE A ER e @hﬁm&ﬂ@d dﬂQ%ﬁns’?a‘iW{h&du%ﬂ lgecr case

nucl eati on Prormt e]gs or ot her cog{:{)onents such as additives t

the surf ac @RSy 5PsuLHap be fhea defreaset QregamplpfEm & agmospharasite dito Ofupi ng
cool i ng,20 @anmmmé@msman@lmlefsORefehﬁlgmaa@mv@gQu@ic Sa@tleuﬂe E&mﬁgt ion. This

| t t
gp;s%/:.: |SI ?lg][ &é%mégco el pi ?%ﬁ %moq%%ﬁ?lﬁ %mﬁy%%ﬁ%@eg’@%@ﬁ’@ ]%hemat i cs
of conbi natidirdtish osawpolehm toedeitnguénch freedutlizat proaisy The pilsenf famoralscal e
of 10, 000 %Eéiﬁmltﬁétﬂ&%bﬁ%@&ﬁ@ﬁ@&%@ﬂ@ﬁ%%@%h@@') Three types. of

crystallization erature-ne €d, and evaporative
crystal | i zati onOthgf B@gﬂﬂimstaﬂt,zh@qmml@@ﬁ infyodugingiaquecipitativn @@nt, bwbher i c

crystal | 352 34difPa Aén-SIRABSHRAL MIIVARE 2 SRurkiB sARTIRAY Rubte f1h PEEGE oftineS NOWN
(ag_emg}, or introducing a nucleation event, such as seeding of a saturated solution using one
or more crystals of a particular structure. The seed crystal acts as a nucleation site for the
formation of the additional crystal structure. An array of crystal forms can be created by
using the robotic arm to introduce a single different crystal seed into each well containing
30 the saturated pharmaceutical solution.

6.5.1 Procedure for Analysis of Crystal Forms
Referring back to Figure 2C, after solvent removal, each well is analyzed for the

presence of crystal formation. The aﬁalyses are carried out in the fourth sub-module 50.
35
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35 in Figure 3A. Stock saturated solutions are prepared by addin

phar maceutical to solvent in -60 7 July 2004 WD 01/51919 PCT/ Usduly 8331
excess of the amount that will go into solution. Then, for exanple,
pharmaceutical is added to a series of different solvents, ranging in
polarity fr mely polar to non polar, and m xtures from
100% pol ar ?‘gﬂl Og}ognon- pol ar). The pharnaceutical sol utioﬁé@é‘g%ﬁgxed,
then filtered to renpbve any undi ssol ved substance. Precipitation is

noni tored by 5 dpthegatfenedrenmbodinmsit.ibis sutemddule utilizes mbachigghdsionethmobogyet hods.
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eferrin 10 Figure after the cooling treatment, i 0 te, the
sol vent ?nba?%lgm\s/\gﬁolwsdg%? iiﬂﬁeghﬁl BpAs 1 ?8?082@%3#ef %ﬁsag'i?geﬁgﬂa‘é",v’ilo@t‘g%eﬁt-r ation
or evapoklhtindergo imdepitdanalysis. Jhishcdritichdo theyfenciibhal ntiliiyofithergstes,ss iiFfepts ol vent
removal oGS, 6 alf Bl AHSHIRERINL Aflickhatyhil AGREH AteiBithe- A her

{yaf‘llzatl ' ude C g a precipi g

types of crys n_inc I ntroducin I on event, such as

25 addi ng dughipnbdenge fhat thewels gnalized iy gontain stystelst Sagoudly,dhg spatilo | ncubat e

for a peri agfofhation/Faihelcd @RitKRAbcatiOhs &f%WsﬁQHQEﬁ!ﬂ:a&o%@fﬁﬁéﬂc?ﬂl GMRRthe Such as
seedi ng of | ution stal.s of a particular

.a.saturated s si,ng. gne . or re c
structure. FH&F é’é%yst???@t pefpsme atmgmggaag%ql{}?ysg?rt PGP ARALYSIS rat | on of
t he addi2Q dndivideal gsyistals thitrarectivorie fouAnrdarsiofiyhaphitude yablik tHad riesvatiatn WhRickr eat ed
by using £ORQLliGqar mto introduce a single different crystal seed into
each' well containing 30 the saturated pharmaceutical solution. 6.5.1
Procedure for. Ahege welis{resdrvaiysyos sitels irthe awayiddentifi¢diy chitai ctystafting or ethdC,

after sol vapdeifiedHud FbmsSAak WRipburddSo B0 8dr¥ehBal ark Yledt@ffor analysis using
~ spectroscopic methods such as IR, NIR or RAMAN spectroscopy as well as XRP
25 Diffractometry. Video optical microscopy and image apalysis can be used to identify habit
and crystal size. Polarized light analysis, near field scanning optical microscopy, and far
field scanning optical microscopy can be used to c'liscem.diﬁ‘erent polymorphs in high-

=

throughput modes. Data collected on a large number of individual crystallizations can be
analyzed using informatics protocols to group similar polymorphs, hydrates and solvates,
30 Representatives of each family as well as any orphan crystals can be subjected to
- thermographic analyses including differential scanning calorimetry DSC).

Analysis of solid-forms for crystal habit can be performed usingri'mage-analysis
techniques, such as microscopy, photomicrography, electron microscopy, near field
scanning optical microscopy, far field scanning optical microscopy, atomic-force

35 microscopy. Analysis concerning polymorphic form can be performed by Raman,
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presence of crystal formation. The anal yses are carried out in the fourth
sub-nodul e 50. 35 -61 7 July 2004 WO 01/51919 PCT/ US01/ 00531 T frly A4
preferred enbodi nent, this sub-nodule utilizes nachine vision technol ogy.
Specifically, images are captured by a hi gh-speed charge-coupl ed device
(CCD) caner gyg hidiorehas an on-board signal processor. Thi SPBﬂUPﬂ%EQl
processor is capable of rapid processing of the digital 1nrormtion
contained in the images _of the sanple tubes or sanple wells. 5 Typically,
two i mages SREEIO§RE PRXRY. flde selid-fermyeaattheprscxsenedifor sobibility, hissolbgorh endhg

anal yzed. stivgae AWBHbARRERSnsGhT ; ' e ' nder
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the nu r -vst a ] e , the exact spatla ocation of the

5 (5’8{\/1\?'{%;}?;1 ’f'“ﬁcgh?ﬁg?ﬁ(ﬁisgﬁ\lﬁf’? X and Y coo

crystals 1 rdinates) and the size of
each crystal. THbscelezied datatan bresnriyred using Snfomehtias IifosmARPpotocslabidlOf t he
crystal, caEfig of..on-1j ne nmachine yision
to determ (r%ékbog Egtkae a scgaynogtgﬁé gir:rg%gé]%,ed@&&)?aﬁﬁa@g tg Aoplyses an Q’F‘#’Ved
spati al  and&naile iesificgtiemef arystabfarms thetbeteng te thgisiuié polymogtivaniiadhsse Firstly,
this anal ysfofimdcOWobSciBtateliddntiB {08 b coXBR 0f

sampl es yhal il WL e LBA0R0rcolBiN % oL b Rulie BN 2.
critical EREOFAMS etif prpmetorshthativill givpsise in a spscifip covetpkfarmanal ysi s of
al | sanpl es woulTHe mlﬂlﬂbrﬁﬁé@&ﬂt@oﬁﬂdi?drieﬁﬂﬂﬂ%&the daipPesfchh b&EbRRdifoAChi eved
with high conf iadence ﬂhat the wells .apalyzed truly contain crystals.
Secondly, the spati al 5 FPEPREIORCHIBKer ed on the | ocations of crystals is
critical to thebeffiwtllngih singleviwlghorplte i n- dept h anal yses can be

perfornmed. This,inf '-gpl:ﬁ{ | %\? &g; the specific analysis of 20
i ndi vi dual crysfal soﬁﬁgs:#are WOFt 0 T Ot orders of magnitude smaller than
the wel I'S in whitch ellsywidyamapious fores of phausasevtilal; end r eservoirs or sites in

the array) |densifi odeilsSumnabdics dLuictbl be O other specific solid-forms
of the con&pdéend to be screened are selected for analysis usin '

g
spect r oscopi TSk pbedSarples can be propprd apd qualyred enlardenscelsplpr examply, by as  XRP
25 Di ffr actakingta given\thaie andxating hbw fuck 9668 ARy selfifon iTRGEvea TialeySlyStakafe be used

to identi erI%Hatqftorﬁ@tﬂgr r gé%m’ggjf%‘%% i ght anal ysis, near field

scanni ng _optical m croscopy, canni ng optical mcroscopy can
be used4’o discern different polynorphs in high throughput nodes. Data

| I ected ieVireluak . ] | zat C b I d
col l ected on a §grge Solf-rirhid kgl Schdlobng Al QS ER e anal yze

using informatics protocols 0 ; and
sol vates. 30 Repres es of each famly as well as any orphan crystals

can be subj ect el dn@® embSEMEMA AR1FhoAS AsNBEN HePG, USbads B dide6£Qhd/g0  scanni ng
cal orimetr }ﬁergt%%lid-forms with the most desirable properties. Representative properties include
25 chemical and/or physical stability of compounds, such as pharmaceuticals and/or
pharmaceutical formulations during manufacturing, packaging, distribution, storage and
administration (as it relates to the compound-of-interest as well as to the formulation as a -
whole, and components thereof), pharmaceutical uptake from the gastrointestinai tract or
mucosa or other route of administration, pharmaceutical half-life after administration to a
30 patient, pharmaceutical properties, delivery kinetics, and other factors which determine the
efficacy and economics of a pharmaceutical. As referred to herein, "stability" includes
chemical stability and resistance of a solid phase to a change in form such as a phase change
or polymorphic transition. In some cases the pharmaceutical may have a single property
that negatively affects uptake, such as hydrophobicity or low solubility. In other cases, it can
35 be a combination of properties. Accordingly, the screening process will typically vary at
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Anal ysis of solid-forns for crystal habit can be perfornmed usin ‘

| mge-anal ysis techniques, such as m croscopy, photom crograpﬁgl,ﬂ}'ép%t ron
m croscopy, near field scanning optical mcroscopy, far field scanning
optical m croscopy, atom c-force 35 mi croscopy. Analysis concerning

pol ynor phi ¢ n be perforned by Raman -62 7 July 2004 10 WO 01/51919
PCT/ USQ / 00 ?&H’l}sg]bgg%troscopy or XRD. The solid-fornms can t%%ﬁu@glpgéhed for
solubility, dissolution, and stability. Additional neans for analysis

i ncl ude pH leRN&GRIBmpbRAAL 6F tBS SATHE dhdhR B8 _%ceséiﬁéﬁmﬁ%ﬁhﬁ&ﬁ%%ﬁiaaugpt i cal
spect rlorreter@. devi ces fO{. ”5%"”3 tyrbidi.ty, calorineters, inffared and
ul t ravi ol et™SPHECrYRMmets of thy fpnmlatiod andior multipls pracesping\Paragsicre i selpsti ces
measuring tassdcnang oi ingre paoydrites af the kolill-foaalasih whole. The col | ected data can be
anal yzed using i r LCS, for | ¢S, prot l.s enahl £ hi gh-t.hr oughput
anal ysis_of s e(l-:ﬂgl % %‘s‘? g]g% .‘Sc'j,%“’%’? ?’f#’v& oﬁgtcf’lEl ?"n%ﬁgat?‘ﬁ%?vﬁg?de%&ﬁ%ggméﬂ%

t her eby 3 erraSIBISTAIRET, prdefine additionet yadyradrphofonmondiadrphie lcompounds tutk asane

pol ynor ph fa@ﬂh"b ; E&ﬁliﬁ ' ' : | L ' .fication of
conditions t at@é I ne ;%@}Qgﬂ%&%%@%é@ﬁ&@ﬁd&@%@éﬁfég%&% ¢ and kinetic
par anet er s )POLHIFPRG ¢qmpgingds spehsas chipramphsaiepls methyh prednigoldng onbartiited, cxdorpl es ar e
then cat egoffea@biitivdion SXRNhGphd i@ phATRbARICAM KRGPEIHAGRIMfhisma. Vel | s

containing no ptecipitate;, b. we]ls with sjngle, polynorgﬁg c. wells with
pol ymor ph i xt ur & sl EMW ¢Rg iFgest embagiacyiisteheracierizedl ; and
e. wel | slOnibylpood otiluipeake,dhie ©hibilirp bf £oudbed of dristal Foiniscpbepfed Bedeatnganpl es can
be prepar eqe_gngm%%ill yzed. on a Jc%]tr. er sca*e ¢ for z%{;lgf?_{ ?%n taking a given
‘mass and séel g NGWe SRUCICA 3 SBIBG T FHf coRcen Pt e stal s are
" sel ect ed f ghafmactutical cammhiyatioss, wai bosidiPRReoBEGrepunel ahGtestd. Solabikuyriays of
Solid-Forrr%ag-r%,ﬂﬁ 8 Ve B 180 1l o Q=ﬁ9 : perties In
one enbodi rrer]g? eg t Q% _rrre'g %%%13%31 Ig%agés&iﬁggﬁﬁé\grltgl n, é?g%grﬁgfg’gafséﬁ%%saggver
and/ or | déHEWER gonsentradon Brarelupntwich srcbublsted Ve ardyinweprisgheaptical
Repr esentsatdensity f SHRQN4 fildsite] filed €Roush IhCHRTCBE bR Of anPPs LGRS vah@hi | ity of
conpounds, J?n;c ‘H%s har gaceut | .cEaL[I s and/ %ﬁ'ﬁ’%ﬁr r%gﬁ:eut i cal 1ornulations
during man(f&tt SFFB‘,’ FUNGeL TEPAR: Iy of ey OngRdeadni ni st rati on
(as it rel pblymotphs't dve identifpudithen theshmples £6 tesed fovekiliitiagal peoptdties ehasl ati on as
a dissolution (for example, in water), solubility, absorbance (optional, specific to
pharmaceutical), and stability.
20 An ideal crystal or other solid-form of a compound can be defined depending on the
particular endpoint application of the compound. These endpoints include pharmaceutical
uptake and delivery, dissolution, solid state chemical stability, pharmaceutical processing
and manufacture, behavior in suspensions, optical properties, aerodynamic properties,
electrical properties, acoustical properties, coating, and co-crystallization with other
25 compounds. For example, the crystal habit of a particular compound will influence the
overall shape, size, and mass of particles derived from that substance. This in turn will
influence other properties, such as the aerodynamic properties as they relate to pulmonary
pharmaceutical delivery. The extent that the particles become separated from each other,
their ability to become suspended in air and their ability to fall out of suspension and
30 become deposited in the proper location of the human airways are properties that are all
influenced ultimately the crystal form. The ideal crystal form in this case would be the form
that optimizes the ability of the substance to achieve optimal airways pharmaceutical
delivery using the appropriate medical device (inhaler). In a similar manner, the ideal crystal
form can be defined for each of the other endpoints listed above. The best powder flow
35




whol e, and conponents thereof), pharnmaceutical uptake fromthe
gastrointestinal tract or nucosa or other route of adni nistraf #2004
pharmaceutical half-life after admnistration to a 30 patient,
pharmaceutical properties, delivery kinetics, and other factors which
determ ne t g o @lidbcacy and econoni cs of a phar maceut i cal ,ﬁﬁ %1:) rred to
herein, stablllty I ncl udes chemcal stability and reS|s 1a solid
phase to a change in formsuch as a phase change or pol ym)rphl Cc

transi ti on.chhnctedsties e@selsieved by phpinredceystalCtbht abBignd Whieicdn Sizod HplP SRS t Y

t hat negati e hydr ophobicity or | ow solubilit
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phar macelft |mﬁﬂg@ﬂtq¢h®mﬁmm§esmtmwsmg phystem sueb as seddssplgeshambert he ori gi nal

d- of | I
compound- o Aﬂsgrrtpu bl.i’éin Besme%sﬁ&iiﬁﬁ Uh bRAY as ?@F&ﬁs%'ﬂs?lﬂ% cHdibep é(oélrt)mm&%glrﬁ

.upt ake, the_s r of crgy epar ed g,
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opti cal ﬁ’?ﬁt H’oqe ﬁy H%?rP& &4 o uch phompaceBlirabents the in-a

sol vent lsﬁmmetamhmnfofmeedmpmm are dlienhystetRREgIH ngrotabﬁy@mdtmhsﬂaﬂwsi ty of
.sample fil er_at the bott n.array usi ng
vacuum V\,ftﬁﬂ(;are un g ?e Qare%%g‘gn%aggﬁ Jﬂés Pehai b aﬁowafﬁghwm BAe ¢ he
array. C)rlcé'ldlctailﬁ‘é‘)ftb@ﬁ@?m Blivqpeph@maumdmetabhbsmthe sanpl es are tested
for additional ﬁpggé s | ry,

T %gsbiﬁﬁe@ﬁereﬂ, inet ?Jiééttésﬁﬂg (kgfr‘yrramceugP Fﬁ%ﬁ’%ﬁbﬁ%&?

sol ubility, gibféﬁlbn specific to
stability. °28° CP@Q PrI@PWBPﬁ@FC%‘?ﬂOE'HZ? Ih@mww%rfmw@nban be
def i ned 2feperasicn goraife Itﬂauem aﬁﬁhﬁfyldfuieéyhaﬁ:ﬂﬂ&ﬁicﬁlt Aﬁ@ﬁhﬂi\?e?yt 5188 PéhahfEinCONMPOUNd.
These endpgl_yg ISfI ncl u% it.i cal ke a gﬁi*very, I ssol uti on,
solid stat & CRENTEST &5 r%oac W&’Pﬁ%{%‘ ‘F‘mﬁ et can A0 Fanuf act ur e,
behavi or i aligoaivelydeonly ;:ct@btb iadalterp pDinetté Sscening rtmbythﬁmmp]erae@ﬂﬁ&g Qfh -
el ectrical ,p5eRelid S50t ] L S
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of a parti EViPEPrapRwip eetidy (pspeciallyfageinsione phigore types of cancer or tumor ceils),
‘ 25 alteration of metabolic function of eukaryotic cells, binding to specific receptors,
modulation of inflammation and/or immunomodulation, modulation of angiogenesis,
anticholinergic activity, and modulation of enzyme levels or activity. Metabolic function
testing includes sugar metabolism, cholesterol uptake, lipid metabolism, and blood pressure
regulation, amino acid metabolism, nucleoside/nucleotide metabolism, amyloid formation,
30 and dopamine regulation. Compounds can also be screened for delivery parameters, for
example, for pulmonary delivery it is desirable to look at aerodynamic parameters including
conformation, total surface area, and density. -
These screening tests include any that are presently known, and those that ave later
developed. Typically the initial screening test is an i vifro assay that is routinely used in the
35 field. The preferred assays yield highly reliable and reproducible results, can be performed
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beconme suspepglggkip air and their ability to fall out of guspension and 30
becone deposited in the proper |ocation of the human airways are properties

that are all influenced ultimately the crystal form The ideal crystal
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using a system stuch &SRS dHRE _ (Heyasaen pngnidomenigl eqelnon
an in vitro assay SuRAceamta3iby Uit Cryahiippsn contai ning HT Caco- 2/
engi neered cell %h&&fc%negnads H J. .Pharm .Sci. 87&?1%3,F 403- 410, April 1998).
As used in this context, “%é?‘%?é%ﬁ?"ﬂ%s‘a‘é% § fapelometaes cfbe he perrmeability
of the iht enetivziericallyiresolsied by ceystplicatino Gongloplesuetrehevidr mshs that wiles  how much
phar maceut igalin 88kSII o D) 1S M- ounds. are then tested
using in vitro. glgsay_sfgﬁc%e%tgg%g%%é_%gap%dé@ﬁ%%%&%}g%ﬁgg § mglcld’gtgfsi-‘\%goﬁg‘nzynes
“and cél | | isnadiomgrckll forn @ffaqughein btk the perslomirite fs epticallyineuirl aRasemiof t he

ef fect of tchRallchmpéundn tHhAEIREQblofRlatd RHARB! dafihe ehdhlinb QNS RLER04 B 29
used herein gnclardestaﬁ%;zg fqo{;%%wunber of physiological  or -

bi ol ogi cal PEAPFRHA Prgs: £ onegnantiomer. Samiasupersaturated saltinny st al
forms catd par@emstesfoeerthpleby sdadink Hewolutioh iwith the pike doastida). NBCRuskcal .
Alternativ ' . 1N crystal formcan al so bi oactivity,
each phar n&%%ﬁ%?é%&ﬁg?fg a: g%tcl)d’rnrﬁ:anc 58 Og%cebtrls n%?ﬁsﬁﬁyﬁ%f’%}’zi?@%ﬁ@h%ubj ect ed
to a batt ecompgundgxhibits epnglomsents bepavies (For fhis, onernby pilize #etihvantives, such'  as
ant i bact er igadcriB&t lievdid Yor hithlehibhy it y @6 Lo
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25 known properties for which compounds can be tested to determine if they are potential
conglomerates include: (1) melting point (if the melting point of one enantiomer exceeds
that of the racemate by 25 °C or more, the probability that the compound can form a
conglomerate is high}; (2) demonstration of spontaneous resolution via measurement of a
finite optical rotation of a solution prepared from a single crystal, x-ray analysis of a single

30 crystal, or solid-state IR analysis of a single crystal-compared with the spectrum of the
racemate (if the solid-state IR of the single crystal and that of the racemate are identical,
there is a high probability that the compound is a conglomerate); or (3) solubility behavior
of one of the enantiomers in a saturated solution of the racemate. Insolubility is indicative
of conglomerate behavior. Eliel et al., Stereochemistry of Organic Compounds, John Wiley

35 & Sons, Inc., New York (1994), p. 301, incorporated herein by reference. Thus, an array

.............
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25 The array is then processed according to the objective of the experiment, for
example, by adjusting the value of the temperature; adjusting the time of incubation;
adjusting the pH; adjusting the amount of the concentration of the compound-of-interest;
adjusting the amount or the concentration of one or more of the components; adding one or
more additional components; nucleation (e.g., an optically pure seed crystal to induce

30 preferential crystallization); or controlling the evaporation of one or more of the
componenis, such as the solvent (e.g., adjusting a value of pressure or adjusting the
evaporative surface area); or a combination thereof. |

After processing eccording to the methods described in Section 4.5 above, the
samples can be analyzed as described in Section 6.4, first to identify those samples with

35 crystals then to identify those crystals exhibiting conglomerate behavior, e.g., formation of
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York (1994), p. 301, incorporated herein by reference. Thus, an array -66 7
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©

pol ynucl eofPBlexesypr iy Pﬁﬁ?ﬂsé’ﬂflﬁ “Bﬁ?frﬁi‘ﬁ??séoﬁ‘@ée%j’@dﬁtce@eﬂwﬂﬁ! ei ns,
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25 diastereomer of the diastereomeric pair. For example, the array can be prepared by varying
solvents, solvent mixtures, and solvent concentrations between samples, the object find the
particular solvent system(s) that give the best results. Preferably, one or more of the
samples differs from one or more other samples by:

(@  the amount or the concentration of the diastereomeric derivative of the
. 30 compound-of-interest;
(b) the identity of the diastereomeric derivative of the compound-of-interest;
{¢)  the identity of one or more of the components;
(d  the amount or the concentration of one or more of the components;
© the physical state of one or more of the components; or
35 ® the vatue of pH.
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conpounddofevaperation of onf'&mﬂrore eSthe ngnpaentssuciostiobient (v.g., adjestinglaivahedrusi ng
the high-t Rraugdea;ath ﬁ%e@ﬂﬂﬂmggﬁﬁaﬁe gﬂe&)%u%&ﬂ:b%& i fheredf1US, €ach  sanple

in an array of the |nv t|on can ure reac I ONn Véssel , each
conprising a 20AfEsRrerssaing dhenarples gan bannglyaetkl avdeserived n@pmalﬁ%ﬁrst to

opti cal | y- pehefyaBes eatiples WARNBIySEIs S crystals can be further analyzed by well-known

methods to determine if they are diastereomerically-enriched. Preferably, analysis is

25 performed using on-line automated equipment. For example, the samples can be filtered
and analytical methods such as HPLC, gas chromatography, and liquid chromatography-
mass spectroscopy (LC-MS) can be performed to determine diastereomeric purity.
Alternatively, the diastereomer can be converted back to the enantiomer by well-known
methods depending on its identity and optical-activity analysis performed, such as chiral-

30 phase HPLC, chiral-phase gas chromatography, chiral-phase liquid chromatography/mass
spectroscopy (I.C-MS), and optical-rotation measurement.
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then anal yzed for solid formati on and whet her formati on and/or preferenti al
crystallization of one diastereomer of a diastereoneric pair 088v2G0dd.
Once potential diastereoneric pairs are discovered, the invention provides
nmet hods to test a | arge nunber of conponents, solvents, and conditions to
find optinma ions for preferential crystallization

di astereomﬁv&ﬁggdhg di astereoneric pair. For exanple, thepéaj}[ﬁ%?/m%gln be
prepared by varying sol vents sol vent m xtures, and soI vent concentratlons
bet ween sanpl es,6.% he Anfajs iti Ritiofiy/ HHae Pies
gi ve the best result ﬁ@ﬁ@éﬁgg o &% th anmpl e iffers from
one or nore ot her %ﬁs by (%%Gn*[lﬁgugi ST[ifo?m noreD o8 Qr%tfgg&q-of t he

di astereoneric derlvﬁﬂm& of the 30 conpound-of-interest; (b) the identity
of -the di aster eBidarablonBealthetE tﬁém{réﬁﬁoﬁgrﬁam dﬁgfcoée%ﬁ p%ﬁilz cﬁﬁ&lmﬁshe

identity.of one of nore of .the conponents;. (d) the anount

concent r &t | GRPS "BPP%?‘@]S &at pigxent erinhibis spygtallization, PW@PWQ* femnatiopat e of
one or nor erdkpdsitien oOsaHANBALS Fo@exaﬁﬁﬁe(aﬂaﬁmaﬂaé pRp&td Blthprish sdmpid Y 2004

WO 01/5191 [,US01/ 00531 FEor Ies an have one_or nore of the
fol | owi ng g’o#‘?ﬁ‘é"rﬁ’g R E’F’é‘ﬁ%co gﬁﬁ?ﬁt?ﬁ? EBI‘EIh plyripgtudiag p selwens ;
salts; aci c@on@a@%g:ongmeﬂs) m&hhﬁngmﬂlesw}feéeomﬁmh oﬁntefeﬂr Th'@fay iSthes Oi ds,

nucleotlde c a | ecul es ch as
ol i gonuc| e%’r %bk%heﬁ ynu agﬁ(}l%l ﬁaxgg%ﬁllofgesg? e IRH O 9‘??}5 eot i de
conj ugat Y inglp %bﬁfsnot Emifeghto, Bstlﬂsémrdmmmdwshﬂaﬁd tipsl adjastiof treipd s ;

phar maceut ixg FJS& g %&hﬁoﬂh@%&@ﬁﬂhﬁnof %E&ﬁ H%?—]I At g th
nut r aceuti ca SENsory rrpoun S, agrocnem t he ac ve corrponent of
a consumer JoRRAE e ‘i?ﬁ"eﬂgﬁ‘éoﬁ‘?fé ca@pmﬁét e@ﬁm@tﬁﬂem (afdipgonesr moz¢

f or mul at i ordditos t@hpdneats); @ﬂjus’tﬁ@ltﬁd S6RGnt &6V fife; mdhélﬁgmﬁheieaﬁﬁno ot e
and/ or cont r ol | eat i.on ditives that._.affect Gr flﬁgqs habit, and

addi tives tHap ]ﬁg‘? ecte 8?9 00 SVeiGoniejling eapprai olyentleg parti cl e
or crysthl adjusting aadtiictof pyessurhatadpistingtheievabbytivd subfatd azéa)ﬁryshainlgltmw or

anor phous S -forns; and,additives
t hat pl nhi b?fgﬂvé%rc Eﬂ?@?m%gﬁ%oﬁ%g%uélgﬁkc?g }f-'or nae%/asghgﬁe 05111}05%? ¢ RIS e
sol vent s; éﬁ?qr%ﬁvmyna@tmo@ othepgpmmplesbyand optical | y-active catal ysts. The

array is then p(@CGSﬁSQma&t@kﬁﬁ%mﬂhﬂthgP&Eb&ﬂ Gum-oRAYEs; according to the
15 objective of he&l rlrreo{t) for exanpl e, by adjusting the value of the
ﬁgfeflﬂ‘é( 3

t enper at ur e; ust ?Feoraor?ﬂ@h%%&mmeﬂtadj usting the pH adjusting

t he amo® or t@ cmaamnncrtarthemoﬁ&n&dmanepmmﬂn@éfth@&@mﬁéms .adj usting the
amount or the c e corrponents addi ng one

or nore additio cgcen%?r%o{r?%ﬁfa geo Oﬂgp%lg?ﬁegﬁ{hfé’oﬁ‘pomgﬁ

(¢) pH.
For example, samples can have one or more of the following components at various
concentrations: excipients; solvents; salts; acids; bases; gases; small molecules, such as
25 hormones, steroids, nucleotides, nucleosides, and aminoacids; large molecules, such as
- oligonucleotides, polynucleotides, oligonucleotide and polynucleotide conjugates, proteins,
peptides, peptidomimetics, and polysaccharides; pharmaceuticals; dietary supplements;
alternative medicines; nutraceuticals; sensory compounds; agrochemicals; the active
component of a consumer formulation; and the active component of an industrial
30 formulation; crystallization additives, such as additives that promote and/or control
nucleation, additives that affect crystal habit, and additives that affect polymorphic form;
additives that affect particle or crystal size; additives that structurally stabilize crystalline or
amorphous solid-forms; additives that dissolve solid-forms; and additives that inhibit
crystallization or solid formation; optically-active solvents; or optically-active reagents.
35
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optically pure seed crystal to induce prefereptial crystallization); or
controlling the 20 evaporation of one or nore of the conponent%fulg as
the solvent (e.g., adjusting a value of pressure or adjusting the
evaporative surface area); or a conbination thereof. After processing, the
sanpl es ca yzed, as described in Section 6.4, fir ntify

t hose sarrpr‘év?%vm %crystal s, the crystals can be further %Tﬁé@é/g@gg

wel | -known net hods to deternine if they are diastereonerically-enriched.
Preferably, analAfsi proic@siaé, apendliog reitie disclngure pasehied én Sectiond5 atile emutilgnent .
For exanpl un b N s such as
HPLC, gas cﬁlrlongﬂta%a émﬁ% té)l{ﬁ &E&égg{ﬁ%ﬁﬁg‘?% sraegﬁl(%yghctgldegﬁ%r@gf’oscopy
(LC-MS) carfapal eﬁ@wwﬁdtf@rnumdéhqﬁp fhat do patt é’h@mﬂescthqsdp nphhave solid-

Al ter nat i vebims didireditAReF GHARIonS, %51119@(111‘&9 re,re&ﬁﬁdéﬂaagﬁmrﬁerehﬁoﬁﬁrﬁm' oner by

wel | -kno ho s depending.on its identity .and opt |ca actrvrty anal ysi s
per f or ne%m W@h‘zég"’h Rreciptatiny, fopmation, pr depositinrrof solihiosms. g Hke Rositiveeruaniesaphy |
chi ral - phasen bé fmther anhlyestnb dereaiiyheBslal-forf S Glridd&aD piys{ceCphdaha al

opti cal - rot; |on asurerrent 35 -69 7 July 2004 WO 01/51 19 PCT/US01/ 00531
6.9 Arrays e ti ons Conn pounds, or Conpositions That Prevent
or Inhibit Crystalllzatlon Precipitation, Formation or Deposition of

Solid- Forns In ] vnti n.is.useful_to discover
or optinjze con |t|o‘r‘|'_rﬁtt§I “..deﬁﬁﬁ%ﬂs E:l::llr::'grﬂ: d%\ r'd%m‘“ é 93 r

I nhi bi t ]@rystallrzat ol FUCHO. ¢ aprod SplidkFormsr  deposi ti on of
e e

havi ng t he algg ‘*Pgﬁl a&e med] um

i ncl udi ng £OEBPUPSHR0d sEmpgsRions thatmomeisdisselntion destbction on Rjﬁ)fsls@‘g%té@l
conpound- Ohndﬁltgahesdhd-f"o'hﬂs aﬁﬂayemsodmh@ﬂ,anrah@pﬁ edlcbm@fsihg @ehpiRar ti cul ar
sanpl es car]?la rocesse}% er vg;}r Qus c§ &I t1Q 10 i nC Pg but not
Vint tod tohaane HeAPnoniiemedin apd beyihs 2 spld: § FRERORAR oL i ( Theg t he
pH, adjl¥s if desiradnvaramm ceTbponents nevaginrententrbiions caf bd éﬂde«tmlectaﬁs@ipiésnt erest,;

adj usting EBH@ES I%Bcets&ﬂ ?%g@&tsra& 1e§9anQJ ?oc%%@ﬁ’@c?erg% Fﬁ@ﬂf”t

identity (a nor e onents RE& sol vent
removal raf Eﬁfcrfi Y058 Qe oaE o thesamples differsdrrm enecoymor¢ ptherpdwplenby:of a

preci pitation era@nt th@@:ﬂ&ﬁr@bﬂh@ﬁo&&ﬁﬂﬁbﬁbfﬂ@c&ﬁ duhg oR et (e.g., 15
adjusting a vaI ress re or adjusti n% t he evaporatrve surface area);

or adj usting th B}HF“’ e e EEWhi nati on t her eof .
Pr ef er at@0y, one(cgor rmememﬂtybhmesmm&eafthwfni@h&ﬁ romone or nore other

igggloﬁ?rd%r - |( ﬁ% esttﬁg?%§l{“tt Rl g‘gnr?gn g]g})f?f'r’?é’?n %q}lﬁﬂ ‘fﬂmpf’ﬁeéltscorrponent s;
()  aphysical state of one or more of the components; or
® pH.
For example, samples can have one or more of the following components at various
25 concentrations: excipients; solvents; salts; acids; bases; gases; small molecules, such as
hormones, steroids, nucleotides, nucleosides, and aminoacids; large molecules, such as
oligonucleotides, polynucleotides, oligonucleotide and polynuclectide conjugates, proteins, .
peptides, peptidomimetics, and polysaccharides; pharmaceuticals; dietary supplements;
alternative medicines; nutraceuticals; sensoty compounds; agrochemicals; the active
30 component of a consumer formulation; and the active component of an industrial
formulation; crystallization additives, such as additives that promote and/or control
nucleation, additives that affect crystal habit, and additives that affect polymorphic form;
additives that affect particle or crystal size; additives that structurally stabilize crystalline or
amorphous solid-forms; additives that dissolve solid-forms; additives that inhibit
- 35 crystallization or solid formation; optically-active solvents; and optically-active reagents.
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20 (c) the amount or the concentration of one or nore of the conponents;
(d) a physical state of one or nore of the conmponents; or (e) PRl 2
exanpl e, sanples can have one or nore of the follow ng conponents at

vari ous concentrations: excipients; solvents; salts; acids; bases; gases;
smal | nol ecuv@sisisich as 25 hornones, steroids, nucleotld%%Ta@&&h§85|des
and am noaci ds; | arge nol ecul es, such as ollgonucleotldes

pol ynucl eot i des, ollgonucleotlde and pol ynucl eoti de conjugates, proteins,
peptides, pept i ddRermERdeesing, aserding|ty tecliolosind psssempérbiniSectiontd. 5; #lesamgiest ar y

suppl enent Sean tRlahayRAL éc\é@:d%% fhe iethodd HisEREAUh SEaloR; 54, Ry postiier nds;

agrochemicals: .the active nponent nsuner W8d t he

active compUHRHS: i samplen H’G%rﬂnlﬂéﬁ solid-fora @ﬁjh%mnmmméﬂf}mmst theagédan

addi ti ves, mysﬂnalaaatea@ahhtaw arti P BB hAR b SRR E b tion,
addltlvegt F iy or Pia gf‘%ct g

stal addi tives tha o] rmrphlc
form additive t‘ﬁ’z %‘cb[ BB'FDPF@I‘%S%E){? by changg in gysial habig gy TW%}
structural | een rfanldel‘ﬁd pleysma;ugstsaudm of chean®mllp hmﬁens arm cfdéroi*ﬁmr@mhé I ves
that di ssol ygaahd-Or ? ﬁgg t hat bi stal l.i zation or
solid formati 3’3 opt?%ﬁ?sg@ RY F‘%;e‘?i} a°8}°g15’ Pt ppaFiescanbent s.
35 -70 7 JLFF?SE'@ dor deteronined1019 PCT/ USOL/ 00531 Aft er proceSS| ng, according
to the disclosure presented in Section 4.5, the sanples can be anal yzed,

according,to-the nmethods discussed in Section 6.4, to identify those
sanpl es ving d-soli m and those that do not. The sanples that do not

have: sol | d- 1 or Mo SlkigBi:adld Sahe1nGaaditd RSod GRTAANIRY. MlochP™POS! L1 0ns
on

that preve i zat i on,. preC|p|tat| i on
- depos!ot i onr}% e%lglf n@lsf%ﬁ’ﬁﬁ“&’f%@ %ﬁelﬂ’i@e Qo isaghlimigedtto therspecifinal yzed t o

determ ne t@@ﬂsofﬂldEﬁcamﬂb;;r@idedbﬂuwal physi cal, pharnmacol ogical, or
chem cal properties. 6.10 Arrays to | dent i fy Condi tions. Corrpounds, or
Conposi ti ns That Promote 10 Dissolution, Destruction or Breaker of

Sol i d- Fo I n ddot _t"umuu:.mm:-- et dbyaing Glystads usef ul , to di scover or

gpt ![ m z;a condi t |Apﬂ§okksoﬁﬁap g, %g'dﬁska(}ﬁgtzﬂf‘%t cf%?y%@r%? %ﬁt?ol ution,
estruction aku |no an| iang ani c-so is
enbodi nment , f&ﬂo ‘“rdg g AB2BRIQP %F(Zgﬁrﬂ@cg’éﬁwte@cmh@mnmgswwsmdpnopr| ate
medi um andlﬂnh\mdmjoaTSﬁﬂlglaésfrﬁtsmTﬂigeﬂbﬁa:meh@ﬂr tal'nﬂﬁﬁ&%?twalgrﬂ?g) 15 i f
desired, vari y%er% i nts conceontr tel ons can be added t

sel ect ed sa %B‘és&t‘ T30 (e 2ERgY- ¥ e%?b%”@@v@aﬁ be
process edﬂwamusbetbﬂdomghdﬁandrﬂﬁbﬂt&tb\luhrougﬂﬂ The Weﬁtﬁﬁs t he sanpl es
e £t MG Al o IR iSR! 651 solltBlycld o HRYAL. 12'enls e, 200

concentratiqn Qf the conpoun
microliters of the solvent was added. Chosen solvents were aqueous solutions of varying

PH, where the pH of each solution was adjusted using acetic acid, sulfuric acid, and/or
ammonium hydroxide. crystallization additives were chosen from a library consisting of o~
25 amino acids as either pure enantiomers or racemic mixtures and ampiphitic. Selected
crystallization additives included DL-alanine, DL-serine, L-threonine, L-phenylalanine and
Triton X~ 100. All crystallization additives were supplied by Sigma Chemicals, Inc. The
concentration of erystallization additives was either 0.1 or 10.0 wi% based on the dry
weight of giycme Table 6.1 gives the specific composition of each vial of such a 96 vial -
30 array. The formulated sample vials were heated at 80.0°C for approximately 30 minutes in a
temperature controlled heating/cooling block to dissolve the glycine. Upon complete
. dissolution of the glycine, the samples were cooled fo room temperature (25°C) at a rate of
1°C per minute, yielding crystals of varying form/habit. Crystals were harvested from
individual vials by decanting off the supernatant and characterized using single crystal laser
35 Raman speciroscopy and digital optical microscopy.
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(b) the physical state the conpound-of-interest; 20 (c) the |dent|t of one
or nore of the conponents; (d) the anount or the concentrati on’ &y or
nore of the conponents; (e) a physical state of one or nore of the
conmponents; or (f) pH For exanple, sanples can have one or nore of the
fol | ow ng coypangabs at various 25 concentrations: excippeptisyiosdlvents;
salts; acids; bases; gases; snmall nolecules, such as hornones, steroids,
nucl eot i des, nucle03|des and am noaci ds; | arge nol ecul es, such as
oligonucleotldeg po@?ﬁﬂ@leotides, ol i gonucl eoti de and polynucleotide

conj ugates, pr Ofﬁbaﬁntentmmm ofﬂi%%@a@%ﬁ&%bﬁﬁnm%%ﬁ[ﬁ?ﬂﬁ@@ﬁ PRLEGS:
pharnaceutl al s; dleB$ su enené alternative
nut r aceut | %E ofandomly grenied ehigias crysials wereimpaswol Ettdi‘tfﬁp@nent

of a consu rtempérmlnrmisatgl mnkam‘d‘ Rdﬂfén@@édﬁbﬁaeﬁ@ FREE ﬂtESJIfOOE‘(B'nﬂéH@}Jﬁ

and or - contPsr 8 Kaoah SR B s el Refn @ief?pr%te

addi tives trrpteseatetiee sampddsy i sphite obtuines foradmiplel )M;§31T, Daﬁnd’aﬁlf@ﬁbe patdhed! e or

aror phous. aolieaP e Saralalitie P pBiioh b A KRR Brodiieites ¢ hat

i nhi bit 35 av§Rumh %@&63@#1875 thﬁamlef@nMQatﬁm dlﬁ'@temccan trystalatrizataresol vent s:
and optlcalbmﬂﬁg@bﬁem[qg t 01/ 00531
Af ter ersskggénﬁ&%s ggpg ]?oand% %ﬁ%ﬁ%sérﬁgﬂpéﬁpgaiﬁ% %ﬂ@(e%{ ?%n 4.5, the

sanpl es it Wege pbserved W@M@rﬂ%ﬁu@%ﬁm Secti on
6.4, to i ddomiiationndihtéetesulis démdu@ﬁ‘ate me%mtﬁﬁrmt&%ryéta%a%% bhRrofflgl d- f or m of

t he conpou e chan d i n Y, such as by partially
or fully dlrlgysg;hvéf'ﬁ%n,f‘)%ulﬁ‘ ?W’é‘raggf’ffn@%eﬁaﬁ’% W5 surace-to-vol ume
rati o, by polynorphic shift, by change in crystal habit, or has otherw se
been rendered physically, structurally, or chemcally different. Thus, one

nor e %f the conmpound-of-interest's structural, physical,
pharnacd\oglcal or chem cal properties can be neasured or determ ned. 10
7. alLgnple The follomtng Exanple further illustrate the nmethod and arrays
of the present invention. It is to be understood that the present
invention is not limted to the specific details of the Exanple provided
below. 15 7.1 Preparation and Identification of Gycine Crystals A stock
solution of glycine was prepared by dissolving 240g of glycine in one liter
of deionized water. An appropri-ate anmount (278 |) of this stock solution
was dep&@ited in individual 0.75mlL glass vials arranged in an 8 x 12 array
(total nunber of vials is 96).

25

30
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Label s were. assigned to each vial according to position in the arra

where col ums were 20 described by a number 1 through 12 and r dWy 2004et t er
A through H The solvent was renoved via evaporation under vacuumto yield
solid glycine in each vial. To each vial, 200 mcroliters of the solvent
was added. GhpsRfe§0! vents were aqueous solutlons of Varyﬁ@ﬂu&ﬂfh yhere t he
pH of each solution was adjusted using acetic acid, sulfuric AT , and/ or
annonlun1hydrOX|de crystalllzatlon addltlves were chosen froma library
consi sting gbley dsal ¥ v tiomers or racemc

m xtures ar[qloast@ﬂdp&lrhéﬁcnt$ 'uﬁx%} ed cryst aI i zati on additives included

DL- al ani ne, £in reghine_ |-phenyl al anine and riton X- 100. All
crystallizdtio add‘l tives ywere suppli ed by Sigma Chewmingaks, #nc] The
concentratijon fof criystwid | rateeon [addi tives was ei {hewdilBe 1 {@vstaiit] 0 W % based
on the dry | YW ght df““ Yo | prsratiofdpl e 6. 1 ginselizatohe copeeiof il c igonposi tijon of
each vi a$ af * shpskfin =i al_IW arlr ajehel { &M al ed™Sanp|| eddiveal & sonet e
heated at §&. OICoiism appam mat eby| Rbhikiwiedl €S | Nuegt} t enperg@t ur e ggont 4g6ll | ed

heat i ng/cocumro@?gm( T 24| SSOLY§ &Qq?zea%%’c' ne.— Upon conpr gte % ;?UIZ,PPt;OH

AAICATTRM

of the gl yg+nae; re-Ssarpl-es—were-cael-ed—tio+room-t e (2
rate of 18 P“ﬁ#nute&?% el di3pt] eropsivadkls of varyi ng foray habio] . Cemylst al s
wer e harvesgied béam | nghs¢| dualn i @hs.aly[decant j,np of f thg supg nat%gt and
char act e#i?4ed g ST ”&i;ge crystgt—taser 85 Ramanispectroscopy—and—at{gi t al
opti cal (}Pncr' 56 - Shul %353' QRO 5101 9"°BCT/ USO1/%0531 °7. 2 isul t s
" The cont enflasof| ewgh wel $333f t he2.9) Gaeivtizavategll I Ay o summariozed i n| Tablg 6. 2.
The |aser |BanepuafectTa,Qf T e ASENLALLYE, Tandommy oriented gyl
CI‘ySt al S wereheasgret at 0061 LUII'JCI at e—usSH r}g —a—BH.}k‘er FT .\A..ur‘r.
Spect r orret ¢tf,_Int¥& RELAVD15 Y ukered@stli cs, Seotehe. ). THE Ramfh i mdgnsity
is plottedjms jaodsaz|Ct | Ou3ef Waus)uRbedwier] Fi gurdwep. 1 for ofreprgpentzgdli ve
sanpl es. The Speglija obfgined Tof sanpleg A, BL 1D and™ I cary be Trgt ched
to the sbegts EG{ st-andard—glyein 3Tg¥ﬂa%ﬂppearan;e_gLunémLRaa& s, for
exanpl e, afA! a¥¥nber®3%6f 863*%ridondd S| n_ samplcp O i ndjcateg| a 200
di fferencelun [ceyst|al ScLsB3!let ur @o|rasbaddabg to crygtals Al , Bl, § ., apg F1,
suggesti ng C|g&§{ent oF 89 T ;Truuture for—fo0—crystat—C—1bBrf+¢rent
crystal habitd Weid obseived for F?%?ﬁf gr owf*¥f om di f P¢r ent ° 200
f or nul at i ofs—{Fhesd—resul-ts—derpiistrate Hhe—ability to tallor crystall habit
by control {8nd %%§3st al 13F3¢@at i 0By dw’vm#fﬂaitld on as mhpwn in Pable 6/ 1 o 6.2
bel ow. 129 2035 30 solution
B3 0.06672 03336 32.9% 4 v/o acetic acid none 0 0 200
solution
B4 0.06672 0.3336 3291 4 vio acetic acid none 0 0 200
solution
B5 0.06672 0.3336 32.9] 4 vlo acetic acid none 0 0 200
25 solution -
B6 0.06672 03336 3291 4v/o acetic acid nene 0 V] 200
solution
B7 | 0.06672 0.3336 32.8] 4v/o acetic acid ~ nome 0 0 200
solution
B8 | 006672 03336 329| 4vlo asetic acid “none 0 0 200
solution
30
B9 0.06672 0.3336 32.9| 4 vioacetic acid none 0 0 200
solution
B1o 0.06672 03336 . 329 4vioacetic acid none 'O 0 200
solution
Bli 0.06672 0.3336 3291 4 vioacetic acid ’ none 0 0 200
solution
35 B12 0.06672 0.3336 32.9| 4vioacetic acid none 0 0 7 200
selution
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35 -73 7 July 2004 WO 01/51919 PCT/ USCOL/ 00531 Table 6.1 Fornul ation

| ndi vi dual

15 20 25 30 35 glycine

Vials of the 96 vi al

array.

gl yci neconcentration saturation ol ventadditive crystallization |

#(glad) (% c

Wb i@hdbzat i on concentration ion
Al 0. 066720. 333632 9de| oni zed wat ernone 0 0200 A20. 066720.

addi t

ve (wt

(v/o stands for percent JainPiie) 10
super- crystallization wt Vial

sol vent

g‘é@ggggg%el oni zed

wat er none Q0200 A30, 066720333632, 9dei oni zed wat ernone 0 0200 _
A40. 066720333632. 9dei oni zed wat erjnone 0 000 ASO. { QQSL&QEQE 3632. 9dei onj zed
wat er none 0200 A6D. e 2(). 333632. 9dei on| zed wat ¢r NnQRKe O |Ofdar b
A70. 066720.]F8B632. 9ckaxcatrution ¢ chtwpedidncir Nnone 0 D2PEniABH | Qabdadfbn 333132, 9dei onhi zed
wat ernone (_020@vmoD. @HH720- IBB632. Seeiton| zedivat ¢r nore 0 |1@ive O sowvent
A100. 06672(Qci33BogszPdei anisted wabler geN8afi 0200 0 0 200
A110.06632(.333632.9de|on|zed watier panasd{ 0200
Cc2 0.06672 0.3336 329 6 vlo sulfuric none 0 0 200
acid solution
C3 0.06672 0.3336 329 6 viosulfuric none 0 0 200
acid solution
c4 006672 0.3336 329 6 viosulfuric none 0 o 200
acid solution
10
C5 0.06672 0.3336 329 6 v/o sutfuric notie 1] 0 200
acid solution
Cé 0.06672 0.3336 329 6 vio sulfuric none 1] gl 200
acid solution
c7 0.06672 0.3336 329 6 viosulfuric fione 0 0 200
acid solution
15 |es 0.06672 0.3336 329| 6 vio sulfimic noge o 0 200
acid solution
Cc9 0.06672 03336 329 & vio sulfuric none 0 0 200
acid solution -
Jlcto 1 ooesT2 0.3336 329| 6 viosulfuric none 0 0 200
acid solution
20 jc11 | 006672 03336 32.9|  6viosulfuric} tone 0 0 200
actd solution
C12 | 0.06672 0.3336 329| 6 viosulfuric none 0 0 200
acid solution
Dt 0.06672 0.3336 3291 deionized water|  Triton X-100 o.10] 0.006672 200
b2 0.06672 03336 32.9| deionized water|  Triton X-100 0.10| 0.006572 200
25 |p3 0.06672 0.3336 329} deionized water|  Triton X-100 0.10] 0.006672 200
D4 0.06672 0.3336 329 deionized water]  Triton X-100 o.10] 0.006672 200
D5 0.06672 0.3336 329| deionized water]  Triton X-100 0.10] 0.006672 200
D6 0.06672 0.3336 329! deionized water]  Triton X-100 0.10{ 0.006672 200
D7 0.06672 0.3336 329| defonized water|  Triton X-100 10.00 0.6672 200
30 D8 0.06672 03336 32.9| deionized water|  Triton X-100 10.00 0.6672 200
D9 0.06672 0.3336 " 329} deionized water]  Triton X-100 10.00 0.6672 200
D0 | 0.06672 0.3336 329] deionizedwater]  Triton X-100 10.00 0.6672 200
D1t | oo0s672 03336 329| delonized water]  Triton X-100 10.00 0.6672 200
DIZ | 006672 0.3336 329| deionized water]  Triton X-100 10.00 0.6672 200
35 (E! 0.06672 0.3336 32.9] delonized water DL-alanine 0.10] 0.006672 200
E2 006672 0.3336 329( deionized water DL-zlanine 0.10] 0.006672 200
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A120. 066720. 333632. 9dei oni zed wat ernone 0 0200 B 10. 066720. 333632.94 v/o
acetic acid none 0 0200 sol uti on B20.066720.333632.94 v/o acetVémaémwlnone
0 0200 sol ution B30.066720333632.94 v/ o0 acetic acid none 0 0200 sol ution
B40. 066720. 333632.94 v/o acetic acid none 0 0200 solution

B50. 066720. $p3i%k49 94 v/ 0 acetic acid none 0 0200 sol uti Ong, rrentmosst

B60. 066720333632.94 v/ o0 acetic acid none 0 0200 solutipn
B70. 066720..333632.94_v/o_acetic acid none 0 0200 sol uti on

B80. 066720.{333(632. 9¢ v/ 0 agetic acid none{0 0200 3QldhibfR | we
B90. 066720.{333632. 94 wfciae a¢etwpe- aci d none{0 0200 $0l ddditvON [crystantizat
8100. 066720333632, QAengehmpioa( edafiongici d none| GysBESGn § Gluttitiadi B ion
110. 066720.]38368ioln &™) acet®® aci dolwntnope @200 SFWt i qredditive | pt solvent
B120. 06672(e333368&2/94 ViBzsfcet i Bolagdoed @Rt O pDaLh 0.10] 0.006672 200
5 |es 0.06672 03336 329| defonized water DL-alanine 0.10| o0.poss72 200
ES 0-06672 03336 329} delonized water DL-alanine 0.10§ ¢.006672] ' 200
E6 0.06672 0.3336 329| deionized water DI -alanine 0.10] 0.006672 260
E7 0.06672 0.3336 329| deionized water DL-alanine 1000 06672 200
E3 0.06672 0.3336 329| delonized water DL-alanine 10.00f  0.6672 200
10 |B® | ooes72] . 03336 329 deionized water DL-atanine : 1000f  0.4672 200
El0 0.06672 0.3336 3291 deionized water Di.-alanine 10.00 0.6672 200
Ell | 0.06672] 0.3336 329| delonized water DL-alanine 10.00{ 06672} 200
E12 | 0.06672 0.3336 329 delonized water DL-alanine 1000 06672 200
Fl 0.06672 0.3336 329 deionized water DL-sering 0.10} 0.006672 200
15 P2 | 00667 03336 329] deionized water DL-serine 0.10] 0.006672 200
F3 0.06672 03336 329| deionized water DL-serine 0.10| 0.006672 200
F4 0.06572 0.3336 329] deionized water DL-serine 0.10] 0.006672 200
F5 0.06672 03336 329] deionized water DL-serine 0.10] 0.006672 200
F6 0.06672 03336 329] deionized water DL-serine 0.10§ 0.006672 200
F7 0.06672 0.3336 329} deionized water DL-serine 10.00) . 0.6672 200
20 F8 0.06672 03336 329} deionized water DL-serine 10.00 0.6672 200
I 0.06672 03336 329| deionized water DL-serine 10.00]  0.6672 200
FI0 | 006672 03336 329| deionized water DL-serine 10.00] . 06672 . 200
Fill | 0.06672 - 0.3336 329] deionized water DL-scrine 1000|  0.6672) 200
Fl2 0.05672 03336 329 deionize:d water BlL-serine 10,00 0.6672 200
25 it 0.06672 0.3336 329/ deionized water L-threonine 0.10{ 0.006672 200
73 006572 03336 32.9) deionized water| = L-threonine 0.10| 0.006672 200
@ 0.06672 03336 32.9] deionized water L-threoming 0.10] 0.006672 200
G4 0.06672 0.3336 32.9) deionized water L-threonine 0.10] 0.006672 200
G5 0.06672 03336 32.9| delonized water L-threonine 0.10] 0.006672 200
30 |as | o.0ssm2 0.3336 329| deionized water L-threonine 0.10) 0.006672 200
G7 0.06672 0.3336 329| deionized water L-threoning 10.00]  0.6672 200
G8 0.06572 0.3336 329§ deionized water Lrthreonine 10.00 0.6672 200
G9 0.06672 0.3336 32.9| deionized water L-threonine 10.00] 06672 200
GI0 0.06672 0.3336 32.9) deionized water L-threonine 10.00 0.6672 200
35 [Gi1 | 0.06672 03336 32.9| deionized water Lrthreonine 10.00{  0.6672 200
G12 | 0.06672 03336 329 deionized water L-threonine 1000  0.6672 200
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solution -74 7 July 2004 5 10 15 20 25 30 35 WD 01/51919 PCT/ US01/ 00531
glycine super- crystallization wt Vial glycine concentratipn7§§I@MHt|on
ol ventadditive crystallization 1 solvent ii(g/m)(%crystallization
concentration lon additive (w ON additive C10.066720.333632. 96 W

sulfuric n 0 acid solution C20.066720. 333632. 96 furic none 0
0200 aci d g‘%ﬁ“?’?‘%%@cso. 066720. 333632. 96 W sul furic nonev%%%gwéa d

66720333632.96 W sulfuric none 0 0200 acid sol ution

sol ution C4Q,
- crystallization wt
glycine super- additive crystallizat
Vial concentration | saturation crystallization | concentration ion

# |zglycine (z/ml) (%) Solvent additive (wt %) additive | pl solvent

Hi 0.06672 0.3336 329| deionized water | L-phenylalanine 0.10] 0.006672 200

5 H2 0.06672 0.3336 329! delonized water| L-phenylalanine 0.1¢( 0.006672 200

H3 0.06672 0.3335 329| dcionized water| L-phenylalanine 0.101 0006672 200

H4 0.06672 0.3336 329! deiontzed waler} L-phenylalanine 0.16] 0.006672 200

H5 0.06672 03336 329 deionized water| L-phenylalanine 0.10; 0.006672 200

Hé 0.06672 0.3336 329] deionized wailer | L-phenylafanine 0.10| 0.0066672 200

10 |o7 | oseen2 03336 329| deionized water | L-phenylalenine 1000| 06672 200

Hg 0.06672 03336 3291 delonized water| L-phenylalanine 1060 0.6672 200

Ho 0.06672 03336 3297 deionized water| L-phenylalanine 10.00 0.6672 200

_ H10 0.06672 0.3336 329§ dejonized water| L-phenylalanine 10,60 0.6672 200

Hl11 0.06672 0.3336 325 dcionized water| L-phenylalanine 10.00 0.6672 200

15 Hi2 0.06672 0.3336 32.9¢ deionized water . L-phenylalanine 10.-00 0.6672 200
20
25
30
35
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. CS0, 066720. 333632.96 v/c sulfuric none 0 0200 acid sol ution

C60. 066720. 333632. 96 v/ o0

sul furic none 0 0200 acid sol ution

C70. 066720. 333632.96 W sul furic none 0 0200 acid solution

C80. 066720333632. 96v/ osul furi c
C90. 0667203
C100. 066720%§g§%§%9

C110. 066720333632. 96 v/ o0

none 0 0200 acid sol ution
W sul furic none 0 0200 acid solution
96 v/o sul furic none 0 0200 acid SO|utI8
sul furic none 0 0200 acid solution

7 July 2004

S01/00531

C120. 066720724362 Suggnary of Snal fentént of seompee Wal®200 aci d sol ution

DI 0. 066720. 333632. 9dei oni zed water Triton X 100 0. 10 0.006672200
D20. 066720.,333632.9dei oni Triton X-100 0 10 0. 006672200
D30. 066720. {33363 Bes@iskien uph iRBI@igk pwalitierof rfi t on X- 100 .P. 10 0. 006472200
D40. 066720.13886 32s09deiconi zedywrkt er Trii t o€rysMCH#G0 0| 1@rydat BGI66 ] 28R Batant cotor
D50.0667§0338632 OdRkLmR zed WSLHid | 0N Xududa[[0 0. QRAGZA200 .
D60. 066720. wat er trtonm—X—100—616-—0-006673260
D70. 066720. 20 el '7pd JHERFHR on Xt 00 0 YEBTSR00 _ Clear
D30. 066720.{8383632. Sdeimehued watesyius|t on Xnik@Quwdd| 00 Onighhieid00 clear
D90. 0667203336349de] gLl ed Vil e TELT[on X T00 10,100 0- Bo722040 D
100. 066720333635 —9deroni-zed AR R P I T et
G 10.06672 §§36:2.96@ LzedkﬂﬁfﬁmﬂﬁitonW%MT®@m10.OO Ber8E %} 200 clear
D120.066¥&C8636'2.9ﬂ@h Ni zed oWed @kulg(i t ON wiferdeeesliO. 00, BRA2200 clear
A7 crystalline low (<5 crystals) white/translucent bipyramidai clear
Al crystalline low (<5 crystals) white/iranslucent bipyramidal clear
A9 crystalline | low {<5 crystals) white/transhucent bipyramidal clear
AlD crystaliine low (<5 crystals) white/translucent bipyramidal clear
15 All crystalline low {<5 crystals) " white/ransTucent bipyramidal " clear
Al2 crystalling fow (<5 crystals) white/translucent bipyramidal clear
Bi crystalline low (<5 crystals) white/translucent prisms/trigonal clear
B2 crystalline low (<5 crystals) white/translucent prismsftrigonal clear
B3 crystafline Tow (<5 crystals) white/translucent ) prisms/trigonal clear
B4 erystalline low (<5 crystals) white/translucent prisms/trigonal clear
20 BS crystalline low (<5 crystals) white/translucent prisms/trigonal clear
B6 crystalling fow (<5 orystals) white/translucent p}ismsluigonal clear
B? crystalling low (<5 orystals) white/transtucent prisms/irigonal clear
B8 cryslalline Tow (<5 crystals) white/translucent prisms/rigonal clear
Bo crystalline low (<5 crystals) white/transiucent prisms/trigonal clear
25 (B10 crystalline low (<5 crystals) white/translucent prisms/trigonal clear
Bl crysialline low (<5 crystals) white/transtucent prisms/trigonal clear
B12 crystaline Tow (<5 crystals) whitefiranslucent pristms/trigonal clear
Ci crystalline|  medium (10-30 crystals) white/opaque prismatic clear
c2 crystalline medium (10-30 crystals) white/opaque prismalic clear
30 1< crystalline mediuﬁ (10-30 crystals) white/opaque . -prismatic clear
c4 crystalline |  medium (10-30 crystals) white/opaque prismatic clear
- ICs crystafline| medium (10-30 crystals) white/opaque clear
_ prismatic
Cé crystalline|  medium (10-30 crystals) white/opaque prismatic clear
o7 crystaltine|  medium (1030 crystals) whitefopaque prismatic clear
3.5 Ccs crystalline]  medium (10-30 crystals) whitefopaque prismatic clear
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El 0. 066720. 333632. 9dei oni zed wat er DL-al ani ne 0.10 0. 006672200

F- 20. 066720. 333632. 9dei oni zed wat er DI

al ani ne

2004 WO 01/51919 PCT/ US01/ 00531 crystallizationwt glycine
super-addi tivecrystatlization

Vi al concent

N

turationcrystallizationconcentrationio

0.10 0.0066722087uly8004 jy|y

B 8#’%601@53%0 25 30

E10

2
32.9

glycine(g/ m ventadditive(w O/.)additiveul solvent
35 E3 0.06672_0.3336_32.9 delonized water E4 0.06672 03336 32.9 del oni zed
water ES (. 06671803338 ka2 psl@icnt 4ed water Ep 0.06672 (. 3336 32.9
dei oni zed jweier| suftfnald. 0667 23336 132. QystiaNi ZPd bl |EipelndfGi52
0. 3336 32. 9_.de€i cnl zed. me$ 530 0672 0. 3336 3P 9 deromZed —watet
0.06672 0. 4336 3 g Flanzed V\E'tme? Ell O. 0.3336_.32.19 del oni Z&(d
water EL2 [o 06472 63396 3. 0—der onilzod—wator Hio- 0582953336
32. 9dei ogi Zﬁkﬂ__wa; &’YS“'F" Ore@gaiP0 BH36 32. $iheiohi zed rimtigr . F3 0066)
0. 3336 32. 9cdei qni zfhine Wedetin (odo Refl672 0. 3320qR- 9 F5 0, 06672 03336
F6 0.06672{0.3336 32.9 | F7 0.06672 (. 3336 32.9 FS 0. 06&+4=2:|0. 3336 32.p
Clz crystalline medium (<5 crystals) white/opaque prismatic clear
D1 erystailing high (>30 crystals) white/translucent bipyramidal clear
D2 crystalline high (>30 erystals) white/iranslucent bipyramidal clear
10 D3 crystalling . high {(>30 crystals) white/translucent bipyramidal clear
' D4 crystalling high (>30 crystals) white/translucent bipyramidal clear
D5 crystalline high (>30 crystals) white/translucent bipyramidal clear
D6 crystalling high (>30 crystals) white/transtucent bipyramidal _clear
D7 crystalline high {(>30 crystsls) white/transiucent bipyramidal clear
15 D8 crystaltine high (>30 crystals) " white/translucent bipyramidal clear
DY crystaliine high (>30 crystals) white/transiucent bipyramidal clear
DIO crystattine high (>30 crystals) white/transfucent bipyramidal clear
D11 crystalling high (>30 crystals) white/transiucent bipyramidal clear] -
D12 crystalline high (>30 crystals) whiteftransincent bipyramidat clear
20 El crystalline high (>30 crystals) white/translucent plates clear
E2 crystalling high (>30 crystals) white/translucent plates clear
E3 crystalline high (=30 crystals) white/translucent plates clear
E4 crystalline high (=30 crystals) whiteftranslucent plates clear
E5 crystallise high (>30 crystals) white/translucent plates clear
E6 crystalline high (>30 crystals) white/transiucent plates clear
25 E7 crystalline high (>30 crystals) white/translucent plates clear
E8 crystalline high (>30 crystals) white/translucent plates clear] -
E9 crystalline high {>30 ecrystals) white/translucent plates ¢lear
E10 crystalline high (>30 crystals) white/transtucent plates clear
Ell crystalline high (>30 crystals) white/translucent plates clear
30 |2 erystalline high (>30 crystals) white/translucent plates clear
F1 crystalline high (>30 crystals) white/translucent plates clear
F2 crystalline high (>30 crystals) white/translucent plates clear
) crystalline high (>30 crystals) white/translucent plates clear
F4 crystalline high (=30 crystals) white/transTucent plates clear
35 |F5 crystalline high (>30 crystals) white/translucent | plates clear
F§ crystalline high (>30 crystals) white/translecent plates clear
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FO 0.06672 0.3336 32.9 F10 0.06672 03336 32.9 Fit 0.06672 0.3336 329 Flt
0.06672 0.3336 32.9 at 0.06672 03336 329 & 0. 06672 03336 32. 3 Telxi2600f zed
water G3 0.06672 03336 32.9 deionized water G4 0.06672 0.3336 32.9
deioni zed water GS 0.06672 03336 32.9 delonized water G 0.06672 03336
32.9 dEIonlﬁﬁﬂD Naher G7 0.06672 0.3336 32.9 deioni zed f@@"mﬁg?o 06672

0.3336 32.9 delonlzed water 09 0.06672 0.3336 32.9 dei oni 010
011 0.06672 0.3336 32.9 dei oni zed

0. 06672 0.3336_32.9 deionized water
water 012 |0. 06683330 radivQord@otni Z€d water DL ai ani ne 3.100.0066 2200
DL- al ani ne 0Wﬂ@(.£®6@&2200 Dhabiani ne) 0. G Q18667 P2hysidhan| ANspEnatantcotor
DL o ani e 42004 SAA ot S A0 4G50 SRPPBEA] ant ne. 10200 DL P ne
10. 00200 erine “G'?"T’GIO. 00%1’2@@3@@ DL - gietrmsii@ni] 00. 006672200 clear
DL- seri ngO. #00. (066,1&&9}0 high (>30 crystals) whiteftranslucent plates clear
) Flo crystaliine high (30 crystals) white/transtucent | plates clear
FlI crystalline high (=30 crystals) white/translucent plates clear
F12 crystalline high (>30 crystals) white/translucent plates clear
Gl crystatline low (<5 crystals) whiteltranslucegt prisms clear
10 Gz crystalline Tow (<5 crystals) white/transtucent prisms clear
G3 crystalline low (<5 crystals) white/translucent prisms clear
G4 . crystaliine low (<5 crystals) white/translucent prisms clear
Gas crystalline low (<3 crystals) white/translucent prisms clear
Gs crystailine {ow (<5 crystals) white/transtucent prisms clear
G7 crystalline low (<3 crystals) white/translucent prisms clear
15 Gs crystalline low (<5 crystals) white/translacent prisms clear
G9 crystaliine Tow (<5 crystals) white/firanstucent prisnis clear
G1o orystalline low (<5 crystals) white/translucent prisms clear
- 4Gl crystatline low (<5 crystals) white/translucent prisms clear
G2 crystalline low {<5 crystals) white/translucent prisms clear
20 Hi crystalline medium (10-30 crystals) white/translucent plates light yellow
"2 erystaliine}  medium (10-30 crystals) white/transTucent plates light yellow
3k} crystalline medium (1030 erystals) whiteftranslucent plates light yellow
H4 crystalline medium ($0-30 crystals) white/translucent plates light yellow
H5 crystelline medivm (10-30 crystals) white/transhicent plates light yellow
25 [HE crystafline]  medivm (10-39 crystals) white/transiucent plates light yellow
H7 amorphous wa white/transtucent powder Tight yellow
HS amorphous nfa whiteln:anslucent powder light yellow
HY amorphous nfa whiteftranslucent powder light yellow
H10 amorphous nfa white/translucent powder light yellow
30 Hl11 amorphous nfa white/ranstucent powder fight yetlow
Hi2 amorphous nfa white/translucent powder Ight yeliow

Although the present invention has been described in detail with reference to certain

preferred embodiments, other embodiments are possible. Therefore, the spirit and scope of
the appended claims should not be limited to the description of the preferred embodiments

35 contained herem Modifications and variations of the invention described herein will be
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[ rtlueani ne 0.100.006672200 L-threonine 0.10200 L-threanine 0.10200
L-t hreoni ne 0.100. 006672200 L.threonine 0.100.006672200 7 July 2004
L-t hr eoni nel0. 000. 6672200 L t hreoni ne 10. 000. 6672200 L4 teeoni ne

10. 000. 6672200 L-t hreoni nel0. 000. 6672200 L-threani ne 10. 000. 6672200

L-tlueonineg%g] 6672200 -76 7 July 2004 5 10 15 20 25 1/ 51919
PCT/ US01/ 00 11§ ycine super- crystallization wt Vial §8T%§01m39
gl yci neconcentration saturation olventcrystallization additive

crystal | i zatbwvions th thase skitied #(ihé st rothelfbrdgoing dentienddsaiption ah®such
modifications and variations are intended to come within the scope of the appended claims.
A number of references have been cited, the entire disclosures of which are

incorporated herein by reference. -

10

15

20

25

30

35

-81 -



(M % additive.H 0.066720. 333632. 9dei oni zed waterL -phenyl al ani ne
0. 100. 006672200 H20. 066720. 333632. 9dei oni zed wat er Lr phenyl al ani ne
0. 100. 006672200 H30. 066720. 333632. 9dei oni zed wat er Lr phenyl al aAnKa004
0. 100. 006672200 1140. 066720, 333632. 9dei oni zed wat er L- phenyl af ani ne
0. 100. 006672200 1150. 066720. 333632. 9dei oni zed wat erL, - phenyl al anl ne
0. 100. 006672200 H60. 066720. 333632. 9del oni zed wat er Lr phenyl al ani ne
0. 100. 0066 79R8B$470. 066720. 333632. 9dei oni zed wat er | r phenyl al ani ne
10. 000. 6672200 1i8 0.0667203336329dei oni zed wat eri r phenyl al ani ne
10. 000. 6672200 H90. 066720333632. 9dei oni zed wat er L- phenyl al ani ne
10. 000. 6672200 141 RyYOd 6Frgtes38BBE el pEeplidderers of phiagly tananndiel-
10. 000. 6672200 Hpfrf: Q664320. 333632. 9dei oni zed wat eri r phenyl al ani ne
10. 000. 6672200 H tO. 066720. 333632. 9dei oni zed wat er | phenyl al ani ne
10. 000. 672200 -@7 7 Fgh EPRempLFes 2 SHfEnOMPaT? Q0D OFBLMPabiNS, 6. 2 SuMmar y
of final content of S@ﬁe?élﬁeaéh%@ %LM@%Q e%gat?bﬂ oPonflogition’ HE% Eétp“ on of
Rel ati ve popul ation of Crystal Crysta T‘l I t Super nat ant co solid
phasecrystals Al cr yst%elmﬁﬁlﬁbwq%@f@m rstodbaiq oitlasteve compdngteistthe
bi pyram dal cl ear A2cr Bhddl d}%t%t(lﬁz%ngﬁl’cﬁ&@da%)l i te/ hansl ucent bi pyram dal
clear A3crystallinel ow (<5 crystal s)whi’'t e/ transl uéent bi pyr ani dal cl ear
Adcrystal | inel oW)( <5 the gsavds eommisedetia lasss Pdifprentispgleam dal  cl ear
AScryst@l | i nel owy(<5 y&gﬁ ar
A6cer ystg): l'i nel ox (<5 %?%%é?%nﬂm%@ﬁgﬁg% Belﬁg alrt)X‘{Pame ﬁ\Lc CIen[gr
multlple sources under the control of an automated distribution mechanism,

and
d) wherein the array can be connected to or accessed by means for screening
each sample for at least one variable relating to chemical or physical

15 properties.

2. The array of claim 1, wherein the compound-of-interest is a pharmaceutical,

agrochemical, or veterinary product.

20 3. The array of claim 1, wherein the compound-of-interest is an oligonucleotide, a
polynucleotide, an oligonucleotide conjugate, a polynucleotide conjugate, a protein,

a peptide, a peptidomimetic, or a polysaccharide.

4, The array of claim 2, wherein the compound-of-interest is a known pharmaceutical
25 compound.
5. The array of claim 2, wherein the pharmaceutical is a small molecule having a

molecular weight less than about 1000 g/mol.

30 6. The array of claim 2, wherein the amount of the compound-of-interest in each

sample is less than about 100 milligrams.

7. The array of claim 2, wherein the amount of the compound-of-interest in each

sample is less than about 100 micrograms.
35
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A7crystal linelow (<5 crystal s)white/transl ucent bipyram dal clear
AScrystal linel ow (<5 crystal s)white/transl ucent bipyram dal cl ear
A9crystal linelow (<5 crystal s)whiteltransl ucent bipyram dal k2004

Al Ccrystal linel ow (<5 crystal s)white/transl ucent bipyram dal clear

Al'l crystallinel om <5crystals) white/translucent bipyram dal cl ear
Al2crystallinel ow (45 crystal s)h whi t e/ trans| ucent bi pyram dal cl ear

Bl crystal | i Prel ow!edsray pyduis % yhgkmitly amoypitf thesamp@md-ofrinterest honelt cl ear
B2crystal | i nel ovkaple i€ le¥sstha] sbhut¥0b h&lobfagRs! ucent prisms/trigonal cl ear
B3crystallinelow (<5 crystals) white/translucent prisns/trigonalclear
B4crystallinelow (-,5 crystal s)white/transl ucentprisns/trigonal cl ear
BScrystal | i pel owrhederag oy @hia 2 Wwh¥yBintted tblaPAbhlrCTahdd shin e A el vitoR 8doc) spar
B6crystal linel ow (<5 crystals) white/translucentprisns/trigonalcl ear
B7cryst A linel ow <5 crystals) white/translucent prisns/trigonalclear
BScrystallinelow (<5 crystals) whiteltranslucent prisns/trigonalclear
BOcrystallinelow (<5 crystals) white/transiucent prisns/trigonalclear
Bl Geryst al | thel owe(%@yegs}@maa, gymprising @t lepshphonub@Ntsamples ns/ t ri gonal cl ear
Bilcrystallinelow (<5 crystals) whiteltranslucent prisnsltrigonalclear
Bl2crystal linel ow (<5 crystals) white/translucentprisns/trigonal clear
d cryst al | i Henedf ey of @gmek yaergindhe spmpleedre peniaiedrin glantsinoplt bies in a
C2crystql | i nenmedi kg & T%@atgr yst al s)whi t e/ opaquepri smati ccl ear
C3crystal | i nemedi um (10-30 crystal s)white/opaque-prismaticcl ear
CAcrystal li nemedi um (10-30 crystal s)white/opaqueprisnmaticcl ear
C5crystal | i pemedrpiink § : j g@s%]ég LCel

Cocrystalli nemsgir_urr( 1%9%%9??%?%%1?%%%%%%%& ri Ir%fgﬁe%g ebg lerced
C7cryst al | i nemedVitht siaslaaieyirgpseedlaandiiuidaspiptaguliprghshetyriogd tite remove
CScryst al | i nemedioihifidd 8@ upeyst al s) whi t e/ opaquepri smaticclear 78 7 July
2004 101515 20 25 30 35 WO 01/51919 PCT/ US01/ 00531

13. The array of claim 2, wherein one or more samples differ from one or more other

samples with respect to at least one of:

a) amount or concentration of the compound-of-interest,
b) the physical state of the solid-form of the compound-of-interest,
20 c) the identity of one or more of the components,
d) amount or conceniration of one or more of the components,
e) a physical state of one or more of the components, or
f) pH.
25 14, The array of claim 2, wherein one or more of the components is a solvent, an acid or

a base, an additive that affects particle or crystal size, an additive that structurally
stabilizes crystalline or amorphous solid-forms, an additive that dissolves solid-

forms, or an additive that inhibits crystallization or precipitation.

30 15, The array of claim 2, comprising two or more different polymorphs of the

compound-of-interest.

16. The array of claim 2, comprising two or more crystalline forms of the compound-of-

interest, wherein at least two of the crystalline forms have a different crystal habit.
35
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Vi al #Description of Relative population of Crystal Col orCrystal

habi t Super nat ant col or solid phasecrystals C9crystallinemedi um (10-30
crystal s) whi t e/ apaquepri smaticcl ear Cl Qecrystal li nenedi um ( 10-38ly 2004
crystal s)whi te/ opaque prismaticclear Ol crystallinenedi um (10-30
crystal s)whi te/ opaque prismaticclear Cl2crystallinemedi um (<5
crystal s)whitel opaqueprismaticclear Dlcrystallinehigh (>30

crystal s) whit-e/ t FagRsTY CESRIBY S Phersindkd Rivaieal popertyssteanediinsstecigh from30
crystal s)whit e/t s UeRBI®, j 3G, i nehi ;
crystal s)white/transl ucent ¥ E?éf)@g]ggnaéga %I@%Ig@ﬁ%%%%g%lg’F‘ﬁ\tg’g?gﬁé?&%
crystals) -whit eJeEisiaRs(iebsprptionHfginbici reiftatcear  D5cryst al | i nehi gh (>30
crystal s)white/transl ucent bipyram dalclear 176crystallinehigh (>30
crystal s)whitel transl ucent bipyram dal cl ear D7crystallinehigh (>30
cryst al s whit el t fAAEHIRISrIPIES BiPHNgHPRIabof BEid s k singlh corhpqundof-
crystal s)white/t manst Whell,: bi pyram dal cl ear D9crystallinehigh (>30
crystal s)whi tettransl ucent bi pyram dal clear DO crystallinehigh (>30
cryst al s) whi t e/ t Pans| &€k prmplgsomprisayiadiffessns mixtup pEat Jesstawo covenenehss, ( >30
crystal s) whi tel transl yggah each!smmévaﬂi@hﬁh@&fm&%n%%E@Adsfi&%@ bﬁiﬂ e€§30
crystal s)white/translucent _bi pyram dal cl ear Elcrystallinehig Z> 0
cryst al s) whi t e/ t r ans| theanaterisl. ardreharein pnepof 3gid pideast fwosempeyients is3le
crystal g) whi te/ transl upgRlnddbahess! RRAMEIEWSIAL nehi gh (>30

crystal s)whi te/transl ucent pl at escl ear E4cr_ stal I inehi gh (>30

cryst al s) whi t el t Pans| #éepttwp papniescpmarisepdid-fpspsefitherompgnd(ot3gerest
crystal s)whitel trans| peepl dbale sI5)sRA stfBE Y ik 3lnkd nehi gh (>30

crystal s)white/transl ucent platesclear E7crystallinehigh (>30
cryst al s) whi t e/ t Pans| e amyt eapsisedeefiat kst Pg diffatentispapliegh (>30

crystal s)whi t el tgyans! e sdy iPloak i i ] (

crystal s)white/t r)ansl uce,nty pl atgitgy: glgt{t Oﬁ%ﬁoﬁﬁtﬁ Eiﬁﬁéeb_h%&hs’(t%ig%m
crystal’s) whit e/ t r ans| HEIERIE spyress sader kg coryol efrﬂ}@tﬂézmlaieﬁéﬁirghtic(rmhalﬁsm,
crystal s)-Wite/transimdcent platesclear El2crystallinehigh (>30
crystal s)white/translucent platesclear Flcrystallinehigh (>30

cryst al s) whi t e/ t Pans| Heasin ths pagwesa be sennpcied t o apcessadatyimgany fog@reening
crystal s) whi te/ trans! ageainph! 6t £565ea6 vfr@ﬁl%)fé’lﬁtz%%!té AR o GRA a1
crystal s)white/transl ucent pl at escl ear F4crystal I'i nehi gh (>3

cryst al s) whi t e/ t r ansIRIeRHtSSpl at escl ear

20
15. The array of claim 18, wherein the compound-of-interest is a pharmaceutical,
agrochemical, or veterinary product.
20. The array of claim 18, wherein the compound-of-interest is an oligonucleotide, a
25 polynucleotide, an oligonucleotide conjugate, a polynucleotide conjugate, a protein,
a peptide, a peptidomimetic, or a polysaccharide.
21. The array of claim 19, wherein the compound-of-interest is a known pharmaceutical
compound.
30
22, The array of claim 19, wherein the pharmaceutical is a small molecule having a
molecular weight less than about 1000 g/mol.
23. The array of claim 19, wherein the amount of the compound-of-interest in each
35 sample is less than about 100 milligrams.
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F5crystal | i nehigh (>30 crystal s)whiteltransl ucent platesclear
Fécrystal l i nehigh (>30 crystals)white/translucent platesclear -79 7 July
2004 WD 01/51919 5 10 15 20 25 30 PCT/ US01/ 00531 Descri pti o /8% 284 ati ve
popul ati on of Crystal Col orCrystal habitSupernatant color Vial # solid
phasecrystals F7 crystallinehigh (>30 Crystal s)white/transl ucent

pl at escl ear F8 crystallinehigh (>30 crystals)white/translucent platesclear
F9 crystallinehigh (>30 crystal s)white/translucent platesclear Fla

crystal linebj gh {5309 'E)Y§l£iﬁ’1: 1@% %r&iﬁ;tﬂera% t4¢ B LoRp AhEBEmRALt %%%ch
a

crystallinehigh (>30 Crystals Ite/translucent platesclear

crystal | i nehi gh fasmir ig foyssthan DpwHOP sieregasst- ucent pl at escl ear
crystallinelow (<5 crystal s)white/translucent prisnsclear 02
crystallinel ow (<5 crystal s)white/translucent prisnsclear 03 crystallinel ow
(<5 cryst al 3)whi Ty amey aE¢lgime wheseip egeonrtof (he cospapnd-gf-intenest in each

| ow( <5Cr yst al s) Wainjg/it [:3NEABER 00 RidoSAES! €ar G5 crystalline | ow(<5
crystal s)white/translucent prisnsclear G crystallinelow (<5

crystal s)white/translucent prisnsclear G/ crystallinelow (<5
crystal s) whpd e/ t e 6LALimPl SREGH %rtot%mﬁlme%%@%clh!s 19}.%% Ben 100-250

crystal s)white/transl ucent prisnsclear crystallinelow (<

crystal s)white/thansl ucent prisnsclear GLO crystallinel ow (<5

crystal gy white/transl ucent prisnsclear Gl1 crystallinelow (<5

crystal s)white/transl ucent prisnsclear Gl2 crystallinel ow (<5

cryst al s) wh2% e/ t Taarsiay obelimpd empeisiogat lpdst aboytslt @0 Isam@esedi um ( 10- 30

crystal s)white/transl ucent plateslight yellow 132 crystallinemedi um (10-30

Crystal s)white/transl ucent plateslight yell ow
28. The array of claim 19, wherein the samples are contained in glass sample tubes in a

metal support plate.
15
29, The array of claim 28, wherein the caps of the glass sample tubes can be pierced
with a standard syringe needle and fluid aspirated through the syringe tip to remove
solvent from the tube.

20 30 The array of claim 19, wherein one or more samples differ from one or more other
samples with respect to at least one of:
a) amount or concentration of the compound-of-interest,
b) the physical state of the solid-form of the compound-of-interest,
c) the identity of one or more of the components,
25 d) or concentration of one or more of the components,

e) a physical state of one or more of the components, or
f) pH.

31. The array of claim 19, wherein one or more of the components is a solvent, an acid
30 or a base, an additive that affects particle or crystal size, an additive that structurally
stabilizes crystalline or amorphous solid-forms, an additive that dissolves solid-

forms, or an additive that inhibits crystallization or precipitation.

32. The array of claim 19, comprising two or more different polymorphs of the

35 compound-of-interest.
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H3 crystal linenmedi um (10-30 crystal s)white/translucent plateslight yell ow
H4 crystal li nemedi um (10-30 crystal s)white/translucent plateslight yellow
H5 crystallinenmedi um (10-30 crystal s)white/transl ucent pl at/dslyiZghd yel | ow
H6 crystallinenmedium (10-30 crystal s)white/translucent plateslight yellow
H7 anor phousn/ awhi t ehr ansl ucent powderlight yellow 118

anor phousn/ awhi te/ transl ucent powderlight yell ow HO anorphousn/ a

whi te/transl ucent powderlight yellow H O anorphousn/a white/translucent _

powder|ightygllo Aheu Whi I owder.| i ght |l ow 1312
amor phousn/ gﬁv\,hi ?}éﬁf‘%ggﬁa@ﬁf &{#c?\?\%@ F ?‘%ﬁt@d&? %%éivﬁﬂxiﬁ ifgﬁ%suogﬁhetcﬁrenp%%gé ent

i nvention has beehinigessic whesely ai laastieoaif thewintstalline faeme hove atdiffecent tgistll  pr ef er r ed
enbodi ments, ot hggenbodi ments are possible. Therefore, the spirit and
scope of _ the appended clains should not be limted to the description of
the pref®rred embodi ments 35 contained herein. Mdifications and variations
of the investionrghleseli rein Wil l - Q 01/51919

PCT/ USO1/ 00%%1 obvi.ngb?(gggtnﬂ%’s‘ghgﬁweggpﬁ%ﬁl }?rﬁ%cr%rsgrg%n%%%s%%e 0F€goi ng

det ai | ed descri ptptalifyesabibdite Hissoligh.faompressiikity anvthpedibiliat, inehimg apiat, ont ended t o
come W thin the 36aRG-9f ulisuaPRendsd flighgs- A nunmber of references have
been cited, the entire disclosures o Ich are incorporated herein by
reference. 5 10 15 20 25 30 35 -81 7 July 2004 CLAIMS: 1. An array of
sanpl esjeconpy i si I j J: 0= QRAP i nal e. compound-.of -
i'nterest, V\rr/?\jer ei%?negmg)opgg%dﬁ%ggjﬁrg&ggo afrni seso%glgﬁlfféeor r??m%ag{)uﬁa?ag cg? at

| east two conponfifformswhesieglpcaenohndefrplerssly comipsisingn t he concentration or
conposition of afy | eagfectif OmpPBical dofilces ﬁpﬂeme%lo?sa%]gmgfat%gé & ! east two

conponents is the
concentrations,

b) forming said array of samples of the compound-of-interest, wherein:
15 1) each sample comprises a different mixture of at least two
components, wherein each sample varies in the concentration or
composition of at least one material, and wherein one of said at

least two components is the compound-of-interest, having a known

activity,
20 2) the array is comprised of at least 96 different samples,
3) the array is formed by input of the components at separate sites

from multiple sources under the control of an automated
distribution mechanism, and
4) wherein the array can be connected to or accessed by means for
25 screening each sample for at least one variable relating to chemical
or physical properties, and
c) processing the samples by using processing methods to generate an array

comprising at least two different solid-forms of the compound-of-interest.

30 36. The method of claim 35, wherein the compound-of-interest is a pharmacentical,

agrochemical, or veterinary product.

37. The method of claim 35, wherein the compound-of-interest is an oligonucleotide, a
polynucleotide, an oligonucleotide conjugate, a polynucleotide conjugate, a protein

»

35 a peptide, a peptidomimetic, or a polysaccharide.

86



conmpound- of -i nterest, having a known activity, b) the array is conprised of
at least 96 different sanples, 10 c) the array is forned by input of the
conponents at separate sites from 15 multiple sources under t/HBIYE8%frol of
an automated distribution nmechanism and d) wherein the array can be
connected to or accessed by neans for screening each sanple for at |east
one variable relating to chem cal or physical properties. 2. The array of
claim1, wherein the conpound-of-interest is a pharnaceutical,

agr ocheni cakg OrTﬂ%&ﬁédﬁﬁ:ﬁixﬂﬁﬁi%ﬁﬁeintgtpco%qpoﬂﬁ@ofgﬁtél%ﬁifz{kn% im1l, wherein
t he conpound-of-interest is an oligonucleotide, a polynucleotide, an

ol i gonucl eot i de BisApPasgeticel comppdynucl eoti de conjugate, a protein, a
pepti de, a peptidom netic, or a polysaccharide. 4. The array of claim 2,

wherein the conpound-of-interest is a known pharnmaceutical 25 conpound. 5.
The array o9 cl af pa pethegd clajm 34, werersinghephermnacpuisn] is asmplionededqulehavisgal e havi ng

a ol ecul ar wei gbfecdigSwidhPRE tRRCUbut 308 b0! . 30 6. The array of claim 2,
wherein the anount of the conpound-of-interest in each sanple is |ess than

about 100 mlligranms. 35 7. The array of claim2, wherein the anount of the

conmpound- of 44, Nt efgRShethdd F2fihn 36 YRl théanllc%ﬁ§ofttllfkac@n@pﬂfdiof—mge%iix§é’aglg rams. 82
7 July 2004 8. The array of claim2, wherein the anmount of the

conpound- of - i nt ef@®Pte if lgsdharaboud AP mlligrgmp.ess t han about 100 nanograns. 9.
The arrgy of claim2, wherein the total volunme of each sanple is between
100-250 5 |. 10. The array of claim2, conprising at |east about 1,000
sanmpl es. 1141l TheThampelodg clajmy dGnwhereipls apaqynt of shescamppund -ofinderes int @fthed i n

gl ass sanpl e t ubgspldls Rss tfkéh MBEAbo FsRERALs. Pl ate. 12. The array of claim 1l
wherein the caps OF the gl ass sanple tubes can be pierced wth a standard

syringe needle and fluid aspirated through the syringe tip to renove
sol Ve‘nt frofm, t herfdiR@nodlo? claim 36, wherein the amount of the compound-of-interest in each

15 sample is less than about 100 nanograms,

43, The method of claim 36, wherein the total volume of each sample is between 100-

250 pl.
20 44 The method of claim 36, comprising at least about 1,000 samples.

4s. The method of claim 36, wherein the samples are contained in glass sample tubes in

a metal support plate.

25 4e. The method of claim 45, wherein the caps of the glass sample tubes can be pierced
with a standard syringe needle and fluid aspirated through the syringe tip to remove

solvent from the tube.

47. The method of claim 36, wherein one or more samples differ from one or more
30 other samples with respect to at least one of:
a) amount or concentration of the compound-of-interest,
b)  the physical state of the solid-form of the compound-of-interest,
c) the identity of one or more of the components,
d)  amount or concentration of one or more of the components,

35 €)  aphysical state of one or more of the components, or
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13. The array of claim2, wherein one or nore sanples differ fromone or
nore other sanples wth respect to at | east one of a) anmount or
concentration of the conpound-of-interest, b) the physical st/dtly 2864 t he
solid-formof the conmpound-of-interest, 20 c) the identity of one or nore
of the components, d) anount or concentration of one or nore of the
conponents, e) a physical state of one or nore of the conponents, or f)

pH 25 14. The a@raypﬂﬁ claim2, wherein one or nore of the conponents is a
solvent, an acid or a base, an additive that affects particle or crystal
size, an additive that structurally stabilizes crystalline or anorphous
sol i d- f or ns¥8-an Lerspethedefching 3¢vdsisinans osmpie@f the sprproners sgrolyendiani ve t hat

i nhibits crystal hdiZéatd g, B addfRe tHat ArBkis Phrici3Br &?stalﬂﬂ@, aRhddveQhasCl @i M 2,
conprising two or nore different polynorphs of the conpound-of-interest.

16. The &rray of Sterclally stabiliessspstailing of agerphounislid-ferpy.anafdifivehdtor ns of t he

conpound- of - i Nt @ERSles soLris brah adB@elind WRibRE c#ﬁﬁli@dii)zﬁ?&aﬂrédiﬂ}ﬁti&?r s have a
different crystal habit. 35 83 7 July 2004 17. The array of claim 2,

wherein the physical property screened is selected from stability,

sol ubi lity, 49li sSSOhdhétRdH of CRAPEE S hHidirieltWo oF APRAT ek hdlidorpRElflieNg pOI Nt or
resi stance to absorption of anmbient noisture. 5 18. An array of sanples
conprising a pl ufeEmHorsA-offinttsst d- f or ns of a singl e conpound-of 10 15 20
interesfg wherein: a) each sanple conprises a different m xture of at |east
two conponents, _wherein each sanple varies in the concentration or

conposi ti on’bf afhqraghed of slgin 3¢ ceppriging tyaQr wprscoligpforgs oldhy d at | east two

conponents i s t h@mpeamPaUREre] whédif bEsdst (WA IH AR WimaRdve YiditherenP) at
| east two sanpl es caonprise solid-fornms of the conpound-of-interest having

a different phys§¥ithatihte fromthe other, c) the array is conprised of at
| east 96 different sanples, d) the array is fornmed by input of the

conponents at separate sites from multiple sources under the control of an
aut onmat Rlstri phed el clhimy 3% mherem the physical property screened is selected from:

stability, solubility, dissolation, compressibility, compactibility, melting point, or

resistance to absorption of ambient moisture.

52, The method of claim 36, wherein sub-arrays or individual samples within an array
20 are subjected to processing methods that are different from the processing methods

to which other sub-arrays or samples, within the same array, are subjected.

53. The method of claim 36, wherein processing methods to generate the array

comprises at least one of:

25 a) adjusting a time,
b)  adjusting pH,
c)  adjusting amount or concentration of the compound-of-interest,
d)  adjusting amount or concentration of one or more of the components,
e)  nucleation,

30 f) precipitation,
g)  controlling the evaporation of one or more of the components,
h}  mixing,
i) agitating,
)] heating,

35 k)  cooling,
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and e) wherein the array can be connected to or accessed by nmeans for
screening each sanple for at |east one variable relating to chem cal or
physical properties. 19. The array of claim 18, wherein the 7July2004
conpound-of -interest is a pharmaceutical, agrochemcal, or veterinary
product. 20. The array of claim 18, wherein the conpound-of-interest is an
ol i gonucl eotide, a 25 polynucl eotide, an oligonucl eotide conjugate, a

pol ynucl eoti de cBnj uglitsting Gepresuesn, a peptide, a peptidonminetic, or a

pol ysaccharide. 89 2d4ginbhadiAbLR¥orfon&ht@i M 19, wherein the
compound-of -interest is a known pharnmaceutical conpound. 22. The array of

claim 19, mhereiﬁ)th@“ﬁ%hrnaceutical is a small nol ecule having a

nol ecul ar wei ght o) esgjififan about 1000 g/ nol. 23. The array of claim 19,
wherein the amount of the conpound-of-interest in each 35 sanple is |ess
than about 100 nP) | i Glteti#e. 84 7 July 2004 24. The array of claim 19,
wherein the anougt o&mgﬁgﬁﬁgnpound-of-interest in each sanple is less than
about 100 micrograns. 5 25." The array of claim 19, wherein the anmount of

t he conpound-of-0nte@@§ﬂﬁmﬂ>each sanple is | ess than about 100 nanograns.
26. The array ofgcl ainfnkfea WgkiSidy, t he total vol une of each sanple is

bet ween 100-250 |. 10 27. The array of claim 19, conprising at |east about
1, 000 sanpl es. 28. THEasgpRdy of claim 19, wherein the sanples are contai ned
in glasm sanpl e {ubegsdrBnedey, Met al support plate. 15 29. The array of claim
28, wherein the caps of the glass sanple tubes can be pierced wth a
standard syri ngeVneetlleBPEAYrIdidt 85 pi r at ed t hrough the syringe tip to

renmove sol vent ¥ omifolignglikb@mphl t03%and TS ffié P e 64 %e@iﬁé@temﬁ%}%f‘ei. n one or

nore sanples differ fromone or nore other sanples with respect to at
| east one of: a) anobunt or concentration of the conmpound-of-interest, b)

the physi cads, st af Bdihdd i cRR) 36l wWhete #icalt Bbou® P,ﬁﬁ%éﬂﬁlk? bre ipﬂ)tcgsrs&isik '
15 : parallel.

55. A method of determining a solid-form of a single compound-of-interest that
possesses preferred dissolution properties, comprising:
a) preparing an array of samples of the compound-of-interest, comprising;

20 1) selecting component sources for the samples of said array, at one or

more concentrations,

2) forming said array of samples of the compound-of-interest,
wherein:
i) each sample comprises a different mixture of at least two

25 components, wherein each sample varies in the
concentration or composition of at least one material, and
wherein one of said at least two components is the
compound-of-interest, having a known activity,

ii) the array is comprised of at least 96 different samples,

30 i) the array is formed by input of the components at separate
sites from multiple sources under the control of an
automated distribution mechanism, and

v) wherein the array can be connected to or accessed by
means for screening each sample for at least one variable

35 relating to chemical or physical properties,
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c) the identity of one or nore of the conponents, 25 d) or concentration of
one or nore of the conponents, e) a physical state of one or nore of the
components, or f) pH. 31. The array of claim 19, wherein one OllPe of the
conponents is a solvent, an acid 30 or a base, an additive that affects
particle or crystal size, an additive that structurally stabilizes
crystalline or anorphous solid-fornms, an additive that dissolves solid-
forms, or an addP}i vePioR#sing heisynnles kyrping arocessing imgthodsrto generstqrintagray on.  32.
The array of clai m 19cofifiRklapich ol IR fiedbhbeh B Ly Tor phs of the
35 conmpound-of -interest., 85 7 July 2004 33. The array of clam 19,
conprising two of) mor 8%bripetha nregsesed samplesdd datesbatdesstipwa palid-form,i nt er est |
wherein at | east gf w0 addidaBssEli A A= j f.1: 2 st al
habit. 5 34. The )falrra of cl ai br{né?llg%dlﬁgg%%é%tﬁga%ﬁf/%oggpglg%%ggrf%rx’scr eened
is selected fronf sté‘ﬁ?ﬂ’?‘?%th§SJISWEHUIOPPV?I@GPg%ﬁ’mﬁl@rﬂﬂdcorrpr essibility,
compactibility, pelti gecRRd feor Blore fr&Sissl SRGTeshRviAPHO LA Ffn gémﬂa?nt

noi sture. 10 35. A nmethod of preparing and processing an array sanpl es
conprising a pluralit§s@futiespmfless soljd-forms of a single

conpound-of -i nterest, conprising: a) selecting conponent sources for the
sanpl es of said array, at one or nore concentrations, b) formng said
array of sarbl eslpFmethed fsHin Bhduhsren the epmenopnd-ofateesstis 2 phaymessaticak anpl e
conprisgs a di ffghehbmhXbiWeriffry 3todhg@ast two conponents, wherein each
sanple varies in the concentration or conposition of at |east one
material, and wherein one of said at |east two conponents is the
conpound- of 57, Nt eTRshethdiokicREn 85, kRWEh th@&rpbhhdof-ifleresfE€aPdifeBNucl B &OTPr i sed
of at least 96 different sanples, 3) the array is forned By 1 nput of the
conponents at sepayReisotide; acolisprusleptide copipeate.  palvaucteotidaroniuette agontinol of an

aut omat ed a peptide, a peptidomimetic, or a polysaccharide.
15
58. The method of claim 56, wherein the compound—of—interest is a known

pharmaceutical compound.

59. The method of claim 56, wherein the pharmaceutical is a small molecule having a
20 molecular weight less than about 1000 g/mol.
60. The method of claim 56, wherein the amount of the compound-of-interest in each

sample is less than about 100 milligrams.

25 6l. The method of claim 56, wherein the amount of the compound-of-interest in each

sample is less than about 100 micrograms.

62. The method of claim 56, wherein the amount of the compound-of-interest in each

sample is less than about 100 nanograms.

30
63. The method of claim 56, wherein the total volume of each sample is between 100-
250 pl.
64. The method of claim 56, comprising at least about 1,000 samples.
35
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di stribution nmechanism and 4) wherein the array can be connected to or
accessed by neans for screening each sanple for at |east one variable
relating to chemcal or physical properties, and c) processi g4 sanpl es
by using processing nethods to generate an array conprising at |east two
different solid-forns of the compound-of-interest. 30 36. The nethod of
claim 35, wherein the conpound-of-interest is a pharnaceutical,

agr ocheni caf> or Theepehedndelpim p& aiherein thy sampies arpconiaiiedin giassiampBSubsafrer ei n

t he conpound- of -} Bt&I KSpori slatdn Ol i gonucl eotide, a polynucleotide, an

ol i gonucl eoti de conjugate, a pol ynucl eoti de conjugate, a protein, 35 a
peptide, a peptidom netic, or a polysaccharide. 86 7 July 2004 38. The

met hod of cé@i M B mMher &ichi BS VHRARAHDEL:, ngth@%@{s%% 1k fibBs S B Bierced

phar maceuti cal conpound. 5 39. The nethgg of ¢ a|n13%, wher ei 't he

phar maceut i cal i ¥itha gandard syingsgede sshfiuirhpspiratedshrougl the syusegtin tolremevet han
about 1000 g/ nol o1 R Bci®ichod of claim 36, wherein the anmobunt of the
conmpound-of -interest in each sanple is | ess than about 100 mlligrans. 10
41. The nethod of claim 36, wherein the anount of the conpound-of-interest
in each sagple Tk h@ts JrdRin 30 Wherckihe Bl HPRILAME diffe-frohlGheFelRARA of claim
36, wherein the amount of the conpound-of-interest in each 15 sanple is

| ess than about 9tb® spBRISYYiEasspeatdo attprst opstofod of cl ai m 36, wherein the

total va ume of HAchuSARPhRohSnPRINEERe L00uRBEMiefbs, 20 44. The method of
claim 36, conprising at |east about 1,000 sanples. 45. The nethod of claim

¢ ! npl es. .
36, wherein the Wanpihephaical satrpidherold fomgf thesompoppretingsess in  a netal
support plate. 2§ 4Qheﬁgﬁﬁggf@ﬁ@ﬂggﬁgk@hmbﬁgmwﬁggre|n t he caps of the gl ass

sanpl e tubes can_be pierced wth a standard syringe needle and fluid
aspirated through t gyt ersgecentrgsiop of onsippipere of Hleremporieplsm t he t ube. 47. The

nmethod of claimg6, ¥hEkElIRERME ol oo BIRInGSndid fer fromone or nore 30
ot her sanples with respect to at | east one of, a) anmopunt or concentration

of the Conpound-2f-i®erest, b) the physical state of the solid-formof the
conpound- of -i nt er est,

08, The method of claim 56, wherein one or more of the components is a solvent, an
acid or a base, an additive that affects particle or crystal size, an additive that
structurally stabilizes crystalline or amorphous solid-forms, an additive that

20 dissolves solid-forms, or an additive that inhibits crystallization or precipitation.

69. The method of claim 56, comprising two or more different polymorphs of the

compound-of-interest.

25  170. The method of claim 56, comprising two or more crystalline forms of the
compound-of-interest, wherein at {east two of the crystalline forms have a different

crystal habit.

71. The method of claim 56, wherein the physical property screened is selected from:
30 stability, solubility, dissolution, compressibility, compactibility, melting point, or

resistance to absorption of ambient moisture,

72, The method of claim 56, wherein sub-arrays or individual samples within an array
are subjected to processing methods that are different from the processing methods

35 to which other sub-arrays or samples, within the same array, are subjected.
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c) the identity of one or nore of the conponents, d) anount or
concentration of one or nore of the conponents, 35 e) a physical state of
one or nore of the conponents, or 87 7 July 2004 f) pH. 48. THaly#8¢hod of

cl aim 36, wherein one or nore of the conponents is a solvent, an acid or a
base, an additive that affects particle or crystal size, an additive that 5
structurally stabilizes crystalline or anorphous solid-forns, an additive
that dissolves solid-fornms, or an additive that inhibits crystallization
or precipitgfio | Al , I Sl @@ Q nore

di fferent p?l' ymﬁ%ﬁgé%—({‘a%tf %Mg%nw%gﬁ%f%%sﬁgt%%g? €0| %‘I}%SH’ € met hod of

cl ai m 36, conpr i “mpgsesablesst onpofe crystal line forms of the

conpound- of - i nt egyest q; £hfe.at least two of the crystalline fornms have a
different crystal haﬁip. 15 51. The nethod of claim 36, wherein the

physi cal® propert® scadisheapH.s sel ected from stability, solubility,

di ssol uti on, compressihijili Lhil | I NG :nalat, or resistance
to absorption O?Han%?%%%&%%¥§?ﬁ$ggﬂggkk#ﬁghﬁ%?%ﬁﬁﬁ%?ggpg#%f36, wher ei n
sub-arrays or i ndi vialirslinganaynics copceriraton pf ape cagrore thgcempansitact ed t o
processi ng nmethods thafe.fue different fromthe processing nethods to which
other sub-arrays or sanples, within the sane array, are subjected. 53. The
met hod of cl ai mB6, Mp@RiIELeN.processi ng nmethods to generate the array
conprisgs at |eagt ongufing Beedho %ﬂ@%h@&rﬁor&bfﬁeco bon@fl, Usting pH c)
adj usting anmount _or concentration of the conpound-of-interest, d) adjusting
amobunt or concenr atfBigof one or nore of the conmponents, e) nucleation,
30 f) precipitatjon,ofdifpontrolling the evaporation of one or nore of the
conponents, h) mixing, i) agitating, j) heating, 35 k) cooling, 88

1)) heating,
k)  cooling,
16 1 adjusting the pressure,

m) adding additional components,
n)  stirring,
o}  milling,
p)  filtering,
20 q}  centrifuging,
) emulsifying,
s) mechanical stimulation,
1) ultrasound,
u)  laser energy,
25 v)  atemperature gradient, or

w)  allowing the samples to stand for a period of time at a specified temperature.

74. The method of claim 56, wherein at least about 1,000 samples are processed in
parallel.
30
75. The method of claim 56, wherein the processed samples are analyzed by visual
inspection, video-optical microscopy, image analysis, polarized light analysis, near
field scanning optical microscopy, far field scanning optical microscopy, atomic-

force microscopy, or micro-thermal analysis.

35
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7 July 2004 1) adjusting the pressure, m adding additional conponents, n)
stirring, o) mlling, 5 p) filtering, q) centrifuging, r) enulsifying,
s) mechanical stimulation, t) ultrasound, 10 u) |aser ener gy,Jul)2084
tenperature gradient, or w) al l owi ng the sarrpl es to stand for a period of
time at a specified tenperature. 54. The nethod of claim 36, wherein at

| east about 1,000 sanples are processed in 15 parallel. 55. A nethod of
det er mi ni ng7@ soFkamethydat glaing5 |ﬁﬁgieécqlﬂm®gm@h@fnglthﬂ®tee@d sqlideform ossesses
preferred dissol | Rk 1,2 Y of
sanpl es of the cg&hn%%g%%tgcggﬂyptr{ %?%ggggg%ﬂﬁg##g?pgaﬂ g%wgge&lg%)?tl ng conponent
sources for the BHfffretiopmeseindgitfpction, poafuierdhr@yeirfﬁ"aqﬁm,élghfom@mwm ions, 2)
formng said arr ayoRfasaHR @ﬁeraion Q@ctl%ﬂmi)éws@gp)p flfe&h%ﬁ 6Shning WGBS, 1)
each sanple conprises a different m xture of east 55 conponent s,
wher ei n ®ach san‘ﬁiltbelvlalraré’éfn¢tﬁ°@Ih‘b’SlSconcentrat|on or conposition of at | east
one material, and wherein one of said at |east two conponents is the
conmpound- of - i nterest, having a known activity, ii) the array is conprised
of at |east7b6 dTlﬂerré?tMtof@awpﬁ%svhe@@l the prpcesied sampplenard analyesdydmby vilraput - of
the conponents ajgeparate sites frommultiple sources under the control
of an automated di'stribution nmechanism and iv) wherein the array can be
connected to or accessed by neans for screening each sanple for at |east
one var{@bl ¢g 35Tk&EhAhddM clafin 541 SR thOlel iRy SI1RBbmY RBR binfSunadP. 7 Jul'y

2004
interest comprise a salt, a hydrate, a co-crystal, a dehydrated hydrate, a solvate, a

desolvated solvate, a clathrate, an inclusion, or a particular polymorph, or has a

particular crystal habit.

15 79 A method of identifying sets of conditions or components that are compatible with a
particular solid-form of a compound-of-interest, comprising:
a) preparing an array of samples of the compound-of-interest, comprising:
1) selecting component sources for the samples of said array, at one or
more concentrations,
20 2) forming said array of samples of the compound-of-interest, wherein
1) each sample comprises a different mixture of at least two
components, wherein each sample varies in the
concentration or composition of at least one material, and

wherein one of said at least two components is the

25 : compound-of-interest, having a known activity,
ii) the array is comprised of at least 96 different samples,
iii) the array is formed by input of the components at separate

sites from multiple sources under the control of an
automated distribution mechanism, and
30 iv) wherein the array can be connected to or accessed by
means for screening each sampie for at least one variable
relating to chemical or physical properties,
b) processing the samples by using processing methods to generate an array
comprising at least one solid-form of the compound-of-interest,

35 c) analyzing the processed samples to detect at least one solid-form, and
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b) processing the sanples by using processing nethods to generate an array
conprising at |east one solid-formof the conpound-of-interest, r#

anal yzi ng the processed sanples to detect at |east one sol i d-F8Br00%)

addi ng di ssolution nediumof-interest to sanples conprising solid-forns, 5
e) determning the dissolution profiles of the sanples, and f) selecting
one or nore processed sanples having the solid- formvmth opt i nmal

di ssol ution prof f) es. seiEtingrens op@erseEPcsfsedjagipkes Bavingihepastiqplar pelid-form of
conpound- of -i nterest {13 cGnfRad-FRmers iﬁ%}derto%@enﬁﬂftﬁgél%mfgé’rldltw%0 veterinary
product. 57. The method of claim55, wherein the conpound-of-interest is an
ol i gonucl eotide, a pEASASRET LB AERCOmpR{ibis Wlﬁdﬁﬁﬁ%@ﬂﬁréél%@ﬁ]l abthee, a

pol ynucl eoti de conj ugggnipougd iglRl, a peptide, a peptidommetic, or a

pol ysaccharide. 15 58 he nmet hod of claim 56, wherein the

conpound®of -interest is a known pharmaceutical conmpound. 59. The nethod of
claim56, wherei fhd han\FRE 28! Whesin th@ccﬁnp%ﬁ@i Of-iRIeQGYA ShaRAdde i 20

nmol ecul ar wei ght | ess than about 1000 g/ mol. 60. The method of claim 56,
wher ei n the ampuffOGFMICAleOTCSIFHBAIKBOSE nt er est in each sarrpl e is less than
about 100 mlligrams. 25 61. The rret hod of claim56, wherein the amount of

t he conpound-of-interest in each nﬁ@a is less than about 100 m crograns.
1t

62. The metfbd ofhairghed @elauv\/ﬁ%ﬁ@iﬂw W@WOfdﬁte@ﬁéS aoisernsitotde, & nt er est
in eachig sanpl e pQyheRsideNablighnile of

cl ai m 56, wher EIilgl )tnlhe t ot al v% urr\am?:)cggmﬂ@%j eucfégn%o\l}\%%ﬁel 0&8{%’50 ul .
64. The nethod of PE&figs v %ldo@t?iﬁif’a%ﬁﬁgly%c}laéé%t about 1,000 sanples. 35 90
7 July 2004 65. The nethod of claim56, wherein the sanples are contained
in glass sani)le tubes in a netal support plate. 66. The nethod of claim
65, wher ei nthe Ehgractbad ofgloing P sdhersiiipn compaprssofdatrepds plusviged 5 with a
standard syri ngepiegil®icAt@mbbitigd aspirated through the syringe tip to
renove ol vent If)romthe tube. 67. The method of claimb56, wherein one or
nore sahples differ fromone or nore

&3, The method of claim 80, wherein the pharmaceutical is a small molecule having a

molecular weight less than about 1000 g/mol.

84. The method of claim 80, wherein the amount of the compound-of-interest in each
20 sample is less than about 100 milligrams.
g5. The method of claim 80, wherein the amount of the compound-of-interest in each

sample is less than about 100 micrograms.

25  86. The method of claim 80, wherein the amount of the compound-of-interest in each

sample is less than about 100 nanograms.

87. The method of claim 80, wherein the total volume of each sample is between 100-
250 pl.
30
88. The method of claim 80, comprising at least about 1,000 samples.
89. The method of claim 80, wherein the samples are contained in glass sample tubes in
a metal support plate.
35
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ot her sanples with respect to at |east one of: 10 a) anount or
concentration of the conpound-of-interest, b) the physical state of the
solid-formof the compound-of-interest, c¢) the identity of Jdi&lY#0%pre of
t he conponents, d) anmount or concentration of one or nore of the
conponents, e) a physical state of one or nore of the conponents, or 15 f)
pH 68. The nethod of claim56, wherein one or nore of the conponents is a
sol vent, an%C-aci dhomethodfsiaim 89 vehgrsin theeeps pithe glass sernnle pbestder bepigiced r yst al

si ze, an addi ti vt hafandard dyHfdeHeadid %dﬁuﬁpﬂsﬁﬂ&&%ﬁﬁﬁh@éﬁgﬁiﬂo r .phous

solid-fornms, an additive that 20 dissolves solid-fornms,” of an additive that
i nhibits crystal Fqlveat Femthsiubsr eci pi tati on. 69. The nethod of clai m 56,
conprising two or nore different polynorphs of the conpound-of-interest.
25 70. The nethod of claim56, conprising two or nore crystalline forns of
the corpoufl- of Theinethedef clajip &9, avherein one epmeretsqpplet differdrosy gpsoamorene f or s

have a different omelMspiRd witdRigect td &t leakhGhe et hOd Of claim 56, wherein the
physi cal property screened is selected from 30 stability, solubility,

di ssol ution, conPr es¥PYI0f progncepisrion of thp pamnroynd-pfeintersslyg poi nt, or resi stance

to absorption of ,aMbingBhysiHRl $hl6i8he sbiad-folRA®f IR LHAFAG-of Infirdlt 56, wherein
sub-arrays or individual sarrgl es wthin an array are subjected to
ol

processi ng net hotks t Mgtdenits oforefon meprof thegpmpensnipr ocessi ng met hods 35 to

whi ch ofder SUb-?’I‘ayﬁo&[oﬁgﬁ({{}h@aﬁi}on%(Sdgiopmbﬁ%f%%gmﬁ&{e@tx’, are subjected. 91
7 July 2004 73. The nethod of claim56, wherein processing nethods to

generate the arrgly epWisicalstle ofone ergrare ofifhe epmpopgntsaelj usting a tine, 5 b)

adj usting pH, c)padjpgting amount or concentration of the

conpound-of -i nterest, d) adjusting anbunt or concentration of one or nore

of the components, e) nucleation, f) precipitation, 10 g) controlling the

ﬁ" afpr ati ongpf ONRe MEhFIUrRlaRh 86, WhefeBITAR BERSR of thE Lolpohbtdis alsbivafi dat i ng,  j)
eati n
91 5 acid or a base, an additive that affects particle or crystal size, an additive that

structurally stabilizes crystalline or amorphous solid-forms, an additive that

dissolves solid-forms, or an additive that inhibits crystallization or precipitation.

93. The method of claim 80, comprising two or more different polymorphs of the

20 compound-of-interest.

94, The method of claim 80, comprising two or more crystalline forms of the
compound-of-interest, wherein at least two of the crystalline forms have a different
crystal habit.

25

9s. The method of claim 80, wherein the physical property screened is selected from:

stability, solubility, dissolution, compressibility, compactibility, melting point, or

resistance to absorption of ambient moisture,

30 9. The method of claim 80, wherein sub-arrays or individual samples within an array
are subjected to processing methods that are different from the processing methods

to which other sub-arrays or samples, within the same array, are subjected.

97. The method of claim 80, wherein processing methods to generate the array

35 comprises at least one of:
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k) cooling, 15 1) adjusting the pressure, n) adding additional conponents,
n) stirring, o) mlling, p) filtering, 20 ) centrifuging, rs')

enul si fying, s) mechanical stinulation, t) ultrasound, u) |ddEly28fkrgy, 25
v) a tenperature gradient, or w allowing the sanples to stand for a period
of time at a specified tenperature. 74. The nethod of claim56, wherein at
| east about 1,000 sanples are processed in parallel. 30 75. The net hod of
clai m 56, wherei ® t hedipfisgetimed sanpl es are anal yzed by visual inspection,
vi deo-optical m gy oSgoRYine pigROE anal ysis, polarized light analysis, near
field scanning optical mcroscopy, far field scanning optical m croscopy,
atonic- force ni &k oseHRNE yrourt errcgngenisttion of thp egmponad-of3igterst, 7 July 2004 76.
The nmethod of claj M RGusiblihSRE o BARNriNGr FRJE ¥otd W tleBmisteRS! ed
solid-formby infraréd spectroscopy, near infrared spectroscopy, Ranan
spect rostopy, NMR x¥uqlegjordi ffraction, neutron diffraction, powder x-ray
diffraction, |ight nhegeaeRY, second harnonic generation, electron

m croscopy, differential scanning calorinetry, 5 or thermal gravinetric
anal ysi s. 77. Th® netegalige theexaparation ofigre prepere phide perercaenied sanpl es are
anal yzed by an ig vi jfgsg@assay. 10 78. The method of claim56, wherein the
sel ected solid-fornms of the conpound-of- interest conprise a salt, a
hydrate, a co-cr¥st afgitatinglehydrat ed hydrate, a solvate, a desol vated

sol vateqga cl at hpjat epeagfl i NCl usi on, or a particular polynorph, or has a
particular crystal habit. 15 79. A nethod of identifying sets of conditions
or conponents t hix af®ligdnpatible with a particular solid-formof a

conpound- of - i nt efjest adjgsgﬂg){hg §}e§gre,
m) adding additional components,
n)  stirring,
15 o)  milling,
p) filtering,
g)  centrifuging,
r) emulsifying,
s) mechanical stimulation,
20 t) ultrasound,
u) Iaser energy,
v)  atemperature gradient, or

w)  allowing the samples to stand for a period of time at a specified temperature.

25 98 The method of claim 80, wherein at least about 1,000 samples are processed in
parallel.
99. The method of claim 80, wherein the processed samples are analyzed by visual

inspection, video-optical microscopy, image analysis, polarized light analysis, near
30 field scanning optical microscopy, far field scanning optical microscopy, atomic-

force microscopy, or micro-thermal analysis.

100.  The method of claim 80, further comprising analyzing the detected solid-form by
infrared spectroscopy, near infrared spectroscopy, Raman spectroscopy, NMR, x-

35 ray diffraction, neutron diffraction, powder x-ray diffraction, light microscopy,
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a)preparing an array of sanples of the conpound-of-interest, conprising:

1) sel ecti ng conponent sources for the sanples of said array, at one or nore
concentrations, 202)form ng said array of sanples of the 7 July 2004
conpound-of -i nterest, wherein i) each sanple conprises a different m xture
of at |east two conponents, wherein each sanple varies in the
concentration or conposition of at |east one material, and wherein one of
sai d at |east twiscensrhpomasin gsnirationheec§n gumgsoenyddiftrentizl eramgng calvaimictiy, a known

activity, ii) thg, rglglygrgvﬁn&gg?{ajy%gd of at least 96 different sanples, iii)
the array is forne y 1nput of the conponents at separate sites from

mul tiple sources under the control of an automated distribution nmechanism

and 30 iv) er ej : Fare eans for
screenin elgjgh Sg%p ée%ﬁ%dgc{rf%%%h e’glgl?ﬁ gﬁ%&‘é}ﬁﬁss&%%&lé&gf aiatgilglﬁ%ﬁ::B ga%ﬁevm@%al or

physi cal® propert##ay; b) processing the sanples by using processing nethods
to generate an array 35c)conprising at |east one solid-formof the

conmpound- of -i nterest, analyzing the processed sanples to detect at | east
one solid-fH2m Ehﬂiﬂ@@)dwfgéhwg@me@)thﬂs@lee@@ patig-ferms obthe gompoupd-otessed

sanpl es having t |G I T : of.=1l rest in
order to identi fﬂ%{éﬁi&sg? gg ﬁait’?glﬁﬁfg Ee{’ glr.:](g&rg;rtal’ %:%ﬁ%%%gﬁ?%&p%%g%dgﬁée’%conpati bl e
wi th the parti culesplvaiesd Joivateor ehatbifatet drcinclusinmponardrtsflal palymaeph, or B2s80. The

met hod @f clai m £ ywherghinabipe compound-of -interest is a pharmaceutical,
agrochem cal, or veterinary product. 81. The nethod of claim79, wherein

t he conpound-of-interest is an oligonucleotide, a 10 pol ynucl eoti de, an

oo SOLE ASTAMRS B BOLITYCLERIASS, SPGB BN 1
wher ei n t he conp®umatioppf 4 erysallingfoirs ok ¢ompamnd-qftiviensiconpiising: conpound. 15
ﬁgili Igeam?t hod of)y cl ah@80s ad BN Sk Gnlpllt oPRBLIRSEHE bERlerdsS i) ol ecul e
15 1 selecting component sources for the samples of said array, at one or
more concentrations,
2) forming said array of samples of the compound-of-interest,
wherein:
1) each sample comprises a different mixture of at least two

20 components, wherein each sample varies in the
concentration or composition of at least one material, and
wherein one of said at least two components is the
compound-of-interest, having a known activity,

1) the array is comprised of at least 96 different samples,

25 i) the array is formed by input of the components at separate
sites from multiple sources under the control of an
automated distribution mechanism, and

iv) the array can be connected to or accessed by means for
screening each sample for at least one variable relating to

30 chemical or physical properties,

b) processing the samples by using processing methods to generate an array of
processed samples of the compound-of-interest,

c) analyzing the processed samples to detect at least one without the

crystalline-form of the compound-of-interest, and
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nmol ecul ar wei ght | ess than about 1000 g/nol. 84. The nethod of clai m 80,
wherein the anmount of the conpound-of-interest in each 20 sanple is |ess
than about 100 milligrans. 85. The method of claim 80, V\herei7rr${)ﬂcyr’?€04anount
of the compound-of-interest in each sanple is |less than about 100

m crogranms. 25 86. The nethod of claim80, wherein the anbunt of the
conpound-of-interest in each sanple is |ess than about 100 nanograns. 87.
The nethod of cl 8l m SeEleclipEension MO recsEsad sampies hat &f nos hevs thegmstallies bet ween
100- 250 |. 30 88. ThemmRihRdoBhounli-3f-Mdt inGRIEP i8R B st bnddRayt 1, 000
sanples. 89. The method of claim 80, wherein the sanples are contained in
gl ass sanpl e tubes i n°F WUREREASS thalpisynt opinkibig formatiogf the gysipllingfumad. The
nmet hod of claim 89, wWigkehpbuhliersekst 0f the glass sanple tubes can be
pierced _wth a standard syringe needle and fluid aspirated through the
syringe i p to renove solvent fromthe tube. 5 91. The nmethod of claim 80,

wherein onei@f MPLEmSBERSRMiMA 6T, MhebnIRE QRPoRd-TRitErest N IYHarnpREMLQS Wi th
respect to at |east one of., a) anobunt or concentration of the

compound- of - i nt efEethemigpl, prstesRIrE prodictst at e of the solid-form of the
conpound-of-interest, c¢) the identity of one or nore of the conponents, 10
d) anmount or _concentration of one or npre of the conponents, e) a physical
state of oné%r Hbmethed efiglain b9 Fhemindhe @mppyndyfinterpst ispRoligenuplsetidsia cl aj m
80, whef@in one palyMiRIe!dR! arl dHBoRRIEBARRBERgd:S a PoiSRKBARde coffigatd A pifidifl OF a
base, an additive that affects particle or crystal size, 'an additive that
structural |y st abPfiided peptidemingticr s agplysasehapA®us sol i d-forns, an additive
that dissolves solid-forns, or an additive that inhibits crystallization
or precipitation. 93. The nethod of claim80, conprising two or nore

di fferent pb¥synofpmgetbd efiglaim $¢. whersmibrroppomdradrinterest ispknowpe et hod of

cl aim 80, conpri shaRgadedRallonpBA. Crystalline forms of the

conpounﬂ:_iof-i nterest, wherein at |least two of the crystalline fornms have a
differe

107.  The method of claim 104, wherein the pharmaceutical is a small molecule having a

molecular weight less than about 1000 g/mol.

108.  The method of claim 104, wherein the amount of the compound-of-interest in each

20 sample is Jess than about 100 milligrams.

109.  The method of claim 104, wherein the amount of the compound-of-interest in each

sample is less than about 100 micrograms.

25  110.  The method of claim 104, wherein the amount of the compound-of-interest in each

sample is less than about 100 nanograms.

111, The method of claim 104, wherein the total volume of each sample is between 100-

250 pl.
30
112, The method of claim 104, comprising at least about 1,000 samples.
113.  The method of claim 104, wherein the samples are contained in glass sample tubes
in a metal support plate.
35
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crystal habit. 25 95. The nethod of claim80, wherein the physical property
screened is selected from stability, solubility, dissolution,

conpressi bility, conpactibility, melting point, or resistandeu@00s
absorption of anbient noisture. 30 96. The nethod of claim80, wherein
sub-arrays or individual sanples within an array are subjected to _
processing nethods that are different fromthe processing nethods to which
ot her sub- attaysThy methemefelpim i 3, mihareintike copsef the glasy sananietubesishred iefcedd7. The

met hod of cl ai m §@h 2 \WBRI:R] FriREAREAS LGRSO tmugﬁmsgﬁ@g%ﬁ%tggﬁ%\gy 35

conprises at least one o 9 July 2004 a) adjustihg a't _ justing
pH, c¢) adj usti ngsAvilitméie thsncent rati on of the conpound-of-interest, d)
adj usting amount or concentration of one or nore of the conponents, 5 e)
nucl eati on, ]1:§)e precipitation, gtz controlling the evagératlon of one or nore
of the conpbhent $he methodynfefaiip 104, yhergintoae piwgore sapaplgs)dififes sromrage or kyrec ool i ng,

1) adjusting theotﬂéx%ﬁﬁ?l@@witmes&@ﬂbBﬂeﬁg(q{ctoifpnal conponents, n) stirring,
15 0) mlling, p) filtering, ~q) centrifugi n(?, ~r) emulsifying, s)
mechani cal st i nuiat | Aount grFopgenigtion ok e pempoynd-phigisresener gy, v) a

tenperature gradent she Bhysiwhl stdid OMhNGlil REmIR TR cERpdRd SifRdest Or @ period of
time at a specified tenperature. 25 98. The nethod of clalm 80, wherein at

| east about 1, 000 sathpideatitypEonsop e thejcgmponents,

10 d)  amount or concentration of one or more of the components,

€)  aphysical state of one or more of the components, or
f) pH.

116.  The method of claim 104, wherein one or more of the components is a solvent, an
15 acid or a base, an additive that affects particle or crystal size, an additive that
structurally stabilizes crystalline or amorphous solid-forms, an additive that

dissolves solid-forms, or an additive that inhibits crystallization or precipitation.

117. The method of claim 104, comprising two or more different polymorphs of the

20 compound-of-interest.

118.  The method of claim 104, comprising two or more crystalline forms of the
compound-of-interest, wherein at least two of the crystalline forms have a different
crystal habit.

25

119.  The method of claim 104, wherein the physical property screened is selected from:

stability, solubility, dissolution, compressibility, compactibility, melting point, or

resistance to absorption of ambient moisture.

30  120. Themethod of claim 104, wherein sub-arrays or individual samples within an array
are subjected to processing methods that are different from the processing methods

to which other sub-arrays or samples, within the same array, are subjected.

121. The method of claim 104, wherein processing methods to generate the array

35 comprises at least one of:
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parallel. 99. The nethod of claim 80, wherein the processed sanples are
anal yzed by visual inspection, video-optical mcroscopy, inmage analysis,
pol ari zed light analysis, near 30 field scanning optical nicr/ds@d8¥* far
field scanning optical mcroscopy, atom c- force mcroscopy, or

m cro-thermal analysis. 100. The nethod of claim 80, further conprising
anal yzing the detected solid-formby infrared spectroscopy, near infrared
spectroscopy, Ra®an abstegadw@epy, NVR x 35 ray diffraction, neutron
diffraction, powger xniayeghffraction, light mcroscopy, 96 7 July 2004
second harnoni c generation, electron mcroscopy, differential scanning

cal ori netry, or©ht herdiwsfingraspinhestconeentsaiigh pEthe comppand-gisteres hod of cl ai m 80,
wherein the procgsseg; b ESin : i i ssay. 102.
The met hod of cl g)ism 86‘%9%& el ﬁ&t%ﬁg&se éggfe@ésog |O#ﬁbffg{retr$é88?ré{l e

compound® of - i nt B estuckesigisi se a salt, a hydrate, a co-crystal, a
dehydrated hydrape, g.sptvete, a desolvated solvate, a clathrate, an
inclusion, or a particular polynorph, or has a 10 particular crystal
habit. 103. A ne&hodcastrolliagthe evapprgonselioge of mere abiihe Fapponents,conponent s t hat
prevent or inhiby fgifation of a crystalline-formof a

conpound-of -interest, conprising: a) preparing an array of sanples of the
conpound- of -i nt ePest agit@@®pri si ng: 15 1) sel ecting conponent sources for the
sanpl esqf said grrayeg4f one or 20 25 30 nore concentrations, 2) formng
said array of sanples of the conpound-of-interest, wherein: i) each sanple
conprises a diffkrentookiig&ture of at |east two conponents, wherein each
sanpl e varies inpt hecARc@RRhIaLION or conposition of at |east one
material, and wherein one of said at |east two conponents is the
conpound- of - i nt em@st addigidiionsl ¢ompppentset i vity, ii) the array is conprised

of at |east 96 djffegphi, samples, iii) the array is formed by input of the
conponents at separate Sites fromnmultiple sources under the control of an
15 0) milling,
p) filtering,

q)  centrifuging,

r) emulsifying,

s) mechanical stimulation,
20 t) ultrasound,

u}  laser energy,

v)  atemperature gradient, or

w)  allowing the samples to stand for a period of time at a specified temperature.

25 122, The method of claim 104, wherein at least about 1,000 samples are processed in

parallel.

123, The method of claim 104, wherein the processed samples are analyzed by visual
inspection, video-optical microscopy, image analysis, polarized light analysis, near
30 field scanning optical microscopy, far field scanning optical microscopy, atomic-

force microscopy, or micro-thermal analysis.

124.  The method of claim 104, further comprising analyzing the detected solid-form by
infrared spectroscopy, near infrared spectroscopy, Raman spectroscopy, NMR, x-

35 ray diffraction, neutron diffraction, powder x-ray diffraction, light microscopy,
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automat ed di stribution nechanism and iv) the array can be connected to or
accessed by neans for screening each sanple for at |east one variable
relating to chenical or physical properties, b) processing t/Hely28fbl es by
usi ng processing nethods to generate an array of processed sanples of the
conpound-of -i nterest, c) analyzing the processed sanples to detect at |east
one without the crystalline-formof the conpound-of-interest, and 97 7
Jul'y 2004 d) sel esseidigrromic generpiinneclpntion saestopsa fipfersstial hennidpcalotmdiay e t he
crystal line- forgp@ihng m&g&ggﬁ@ﬂ,gf-lnterest in order to identify the sets
of conditions or conponents that” prevent or inhibit formation of the
crystalline-formof the conpound of-interest. 5 104. The nethod of claim
103, wherei he S chem cal ,
or vetori nary pragunp e eRin 10k BRESh theyS PR RS e e 9 ER
conmpound® of - i nt e¥i&8@sses an ol i gonucl eotide, a 10 pol ynucl eotide, an

ol i gonucl eoti de conjugate, a polynucl eotide conjugate, a protein, a

peptide, a tldonlnetlc or a polysaccharide. 106. The nethod of claim
104, wher ei Thfdﬁf}b%ﬁﬂiﬂbfm 19 ehersin thesselgctphinlid-forpis af thacerapduaddof-conpound.
15 107. The rret hoe Qf cdad E@ﬂs"aﬂ h:m% gLy I mal |

nol ecul e having a rnﬂ:egﬁ I ar mel essm%ﬂ g%%ut 18%%&§ﬂ§% mgf%S The

met hod of cl ai m d@alvatggheoiatena Plhféraéﬂsmulﬁ@lumn Phﬁepmiﬁonﬁmm@bh,lqnb@raest in each
20 sampfe is |esgfihan A0ULLA00 milligrams. 109. The nethod of claim 104,
wherein the anount of the conpound-of-interest in each sanple is |ess than
about 100 nicrograns 25 110. The nmethod of clai m 104, mherein t he anopunt

of the conppund- gf étHUd%rf ﬁi%xtm ﬁlg ?él‘sc(t}” cox%ﬁtmﬁg Br éo?hply thd? %c H?natf]oggf

nanogranms. 111. The nethod o | aim 104 mhereln e tota ume of each
sanple is bet weeﬁsoild@fys@l%@eiformwaEqmpoulﬁefmﬁbdomﬂmmgal m 104, conprising

at | east about 15,000 5@phngsn areld sy %‘B‘{h'a%h&flys&]nﬂie%rh%thé’mere' n the
sanpl es are contalned i'n grass sanp tu
16 compound-of-interest, comprising:

1 selecting component sources for the samples of said array, at one or
more concentrations,

2) forming said array of samples of the compound-of-interest,
wherein:

20 1) each sample comprises a different mixture of at least two
components, wherein each sample varies in the
concentration or composition of at least one materiai, and
wherein one of said at least two components is the solid

crystailine-form of the compound-of-interest, having a

25 known activity,
if) the array is comprised of at least 96 different samples,
1i1) the array is formed by input of the components at separate

sites from multiple sources under the control of an
automated distribution mechanism, and
30 iv) the array can be connected to or accessed by means for
screening each sample for at least one variable relating to
chemical or physical properties,
b) processing the samples by using processing methods to generate an array

comprising processed samples of the compound-of-interest,
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in a metal support plate. 35 98 7 July 2004 114. The nethod of claim 113,
wherein the caps of the glass sanple tubes can be pierced wth a standard
syringe needle and fluid aspirated through the syringe tip tdeerBte
solvent fromthe tube 5 115. The nethod of claim 104, wherein one or nore
sanples differ fromone or nore other sanples with respect to at |east one
of , a) anount or concentration of the conpound-of-interest, b) the physical
state of the sol £X- f ofnehBhe theerecorspbiamples fo defrckat dssst one withquhe saliddorni,t y  of
one or nore of the cogponents, 10 d) anount or concentration of one or nore
of the conponents, e) a physical state of one or nore of the conponents,
or f) pH 116. THe netdestingnect aprapi@assediamples thabdrenophaveselisl-fofms ihe
conponents is a solve I " Bt ects
particle or crystal s?Itgg,taghﬁmggg?ﬁﬂg89{0ﬁ§1%19%t§)?3%1?ﬁ1}rngrﬁ y£ﬂ§¥§ﬁ%elr?§1-}zngggg

crystal |9 ne or anor phefise sl caysipiliperformafi thg deropdupdof-interest. di ssol ves -
solid-fornms, or an additive that inhibits crystallization or precipitation.
117. The method of claim 104, conprising two or nore different polynorphs
of the 20 tPrpoliktmehad efclapedl7, whargin thetrempeundod-inérest s phrrh@geuticdnpr i si ng
two or nore crysiabdpRRal QviRiRdry bldguctcOMPound- of -interest, wherein at

| east two of the crystalline forns have a different crystal habit. 25 119.
The net hod of claim 104, wherein the physical property screened is sel ected
from abijg ty i lei i i -@SSLhEl tjbility,
mel ti ngﬁfooi ;lit9| o?%&%ﬁ%ﬁ&%%@%&%&%ﬁagﬁ oé g%ﬁ%ﬁés a&r}tgllégc%n&?lga E‘%’Oal 120.
The method of cl eelyuelatideygneligpruclsotilespringate, & polymleotidtrahjugaerpiventeinv t hi n an
array are subje I hat are different fromthe
processi ng mnet hogg&qfl%Q\R%tgﬁﬁglﬁéﬁg’%rg%%@%rg%gﬁéor sanples, within the sane
array, are subjected. 121. The nethod of claim 104, wherein processing

met hods 10 gRNer #h&miiG ALhiY 1283 Rh&ERRd BfSoith-dfgtst R18aBn 99 7 July 2004

15 pharmaceutical compound.

131.  The method of claim 128, wherein the pharmaceutical is a small molecule having a

molecular weight less than about 1000 g/mol.

20 132, Themethod of claim 128, wherein the amount of the compound-of-interest in each

sample is less than about 100 milligrams.

133.  The method of claim 128, wherein the amount of the compound-of-interest in each

sample is less than about 100 micrograms.

25

134.  The method of claim 128, wherein the amount of the compound-of-interest in each

sample is less than about 100 nanograms.

135.  The method of claim 128, wherein the total volume of each sample is between 100-
30 250 ul.

136.  The method of claim 128, comprising at least about 1,000 samples.

137.  The method of claim 128, wherein the samples are contained in glass sample tubes
35 in a metal support plate.
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a) adjusting a tine, b) adjusting pH, c) adjusting anmobunt or concentration
of the conpound-of-interest, d) adjusting anmount or concentration of one or
nore of the conponents, 5 e) nucleation, f) precipitation, dﬂ“@éﬂ??olling
t he evaporation of one or nore of the conponents, h) mixing, i) agitating,
10 j) heating, k) cooling, 1) adjusting the pressure, m adding additional
conponents, n) stirring, 15 0) mlling, ©p) filtering, q) centrifuging,
r) emul sifying, s) mechanical stinulation, 20 t) ultrasound, u) |aser
energy, V) g enmpRd abtHéEor@ladali $7)tvherei thY cad ot ngs L1 SR |c&EShd Rersdgand f or
a period of time at a specified tenperature. 25 122. The nethod of claim
104, wherein at Wéaéftﬂ%cgﬁlﬁmgmaﬂgwwsw@dﬁb@e%wmgp tpygremavel . 123.
The net hod of cl g&ivenilfdn tnagseei N the processed sanpl es are anal yzed by
visual inspection, video-optical mcroscopy, inage analysis, polarized

| i ght aﬁ%lysis, near 30 field scanning optical mcroscopy, far field

scanni ng optiscal THE BERGTSTRYiIm 3% WhereinfoRE SEmdFe SAnihI&ARYer B ok 6f Rokher mal

anal ysis. 124. The nethod of claim 104, further conprising analyzing the
det ect ed sol i d- f PFRSBYPles Viith tepreet 1o pideast @8 @6py, near infrared spectroscopy,

Ranman spectroscopy, NMRunKordendeditatidh bf theedryfdind-Belctn diffraction, powder
x-ray diffraction, |ight n1crosc%§¥, 100 7 July 2004 second harnonic
%

generation, el ectkon fFepsiesnso Bi-Emiof fhesepivndgf-tdaresbi met ry,  or
ther mal1@ravi met ¢ ¢ amakdesiits of one or more of the components,

d) amount or concentration of one or more of the components,
e) a physical state of one or more of the components, or
3] pH.

15 140.  The method of claim 128, wherein one or more of the components is a solvent, an
acidora basé, an additive that affects particle or crystal size, an additive that
structurally stabilizes crystalline or amorphous solid-forms, an additive that

dissolves solid-forms, or an additive that inhibits crystallization or precipitation.

20  141. The method of claim 128, comprising two or more different polymorphs of the

compound-of-interest.

142, The method of claim 128, comprising two or more crystalline forms of the
compound-of-interest, wherein at least two of the crystalline forms have a different

25 crystal habit,

143.  The method of claim 128, wherein the physical property screened is selected from:
stability, solubility, dissolution, compressibility, compactibility, melting point, or
resistance to absorption of ambient moisture.

30

144, The method of claim 128, wherein sub-arrays or individual samples within an array

are subjected to processing methods that are different from the processing methods

to which other sub-arrays or samples, within the same array, are subjected.
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125. The nethod of claim 104, wherein the processed sanples are anal yzed by
an in 5 vitro assay. 126. The nethod of claim 104, wherein the sel ected
solid-forms of the conpound-of- interest conprise a salt, a HydWwa0®# a
co-crystal, a dehydrated hydrate, a solvate, a desolvated solvate, a
clathrate, an inclusion, or a particular polynorph, or has a 10 particular
crystal habit. 127. A nethod of identifying sets of conditions or

conponent s #4Pat Tesmpthed ¢fsiairad 2% whekin proosssinganethogdstogendraiethE erren of a

conpound- of -i nt eggsl;COMRG LRI HY: @) preparing an array of sanples of the
solid crystalline-formof the 15 conpound-of-interest, conprising: 20 25

30 1) sel ecting donpahwting svueces for the sanples of said array, at one or

nmore concentratigns, ,Rhih Q61 Ng said array of sanples of the
conpound- of - i nt e?p)gstz,chﬁ Sv%ée)frse’i n: i) each sanple conprises a different

mxture Df at |e@st tdistinganpohersescentiiionef the eemivundnfinierostari es in the
concent r at | N Or MRSk AR orondof@ion OPETRIBfd dRthe Bflncliier €1 1 one of

said at |east two conponents is the s crystalline-formof the
conpound- of -i nt ePest luckativmg a known activity, ii) the array is conprised
of at least 96 dbffe{n@abita%gﬁ[pl es, iii) the array is fornmed by input of the
conponents at separate sites fromnultiple sources under the control of an
aut omat ed di st ri But i emirpiiag thaievappratipriof opy ox mere gf thagompanede connected to or
accessefh by neang fop;gcreening each sanple for at |east one variable
relating to chenmcal or physical properties, b) processing the sanples by
usi ng processi ngimet #4@8n% 0 generate an array conprising processed sanpl es
of the conpound- f-iﬁgaﬁﬁgest, 101 7 July 2004 5 c¢) analyzing the processed

sanpl es to detect at |east one without a solid-form
k)  cooling,

b adjusting the pressure,
15 m) adding additional components,
n)  stirring,
o)  milling,
P) filtering,
q)  centrifuging,
20 r) emulsifying,
5) mechanical stimulation,
1) ultrasound,
u}  laser energy,
v)  atemperature gradient, or

25 w)  allowing the samples to stand for a period of time at a specified temperature.

146.  The method of claim 128, wherein at least about 1,000 samples are processed in

parallel.

30 147. The method of claim 128, wherein the processed samples are analyzed by visual
inspection, video-optical microscopy, image analysis, polarized light analysis, near
field scanning optical microscopy, far field scanning optical microscopy, atomic-

force microscopy, or micro-thermal analysis.
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and d) selecting one or nore processed sanples that do not have solid-forns
in order to identify the sets of conditions or conponents that reverse
formation of the solid crystalline-formof the conpound-of -i/ftkr28¢t 128.
The net hod of claim 127, wherein the conpound-of-interest is a

phar maceutical, agrochem cal, or veterinary product. 10 129. The net hod of
claim 127, wherein the conpound-of-interest is an oligonucleotide, a

pol ynucl eot 1¥e, &b @?thwgg%é%&é@hémgaﬂ@?na&zwéwmwe@@iééom ugate, a

protein, a peptinf§red §oelRREIHOMBhGd sREré RS K?ﬁﬁfﬁ&%E&!ﬁbQ@py A#fk, xThe met hod
of claim 128, wherein the conpound-of-interest is a known ‘15

phar maceut i cal c@gdiirrdion ewtronriidrapionhesavdes x-ray diffrpction lighttaierbiepy:he

phar maceuti cal i gcéhd3iBhdnid BRh&SHINE 1BRh AcrBscoftP higehthid sé’éﬁfﬁﬂ?&alérﬁﬁéxy,t han
about 1000 g/nol. 20 132. The met hod of clai m'i28, wherein the amount of

t he conpbund- of - Pithemalkgravimetdgatplysisanpl e is | ess than about 100 milligrans.
25 133. The nethod of claim 128, wherein the anount of the
conpound-of-interest in each sanple is |less than about 100 mni crograns.

134. The met¥od Ghe eethadnfrhgn l%ﬁagﬂp@fl@w therpoagprsd PrOopdF aferpgalyzed by an in
conpound- of -i nt ey;@shsshy) €ach sanple is I ess than about 100 nanograms. 135.
The nmethod of claim 128, wherein the total volune of each sanple is between
100- 30 250 pl. 136. The nmethod of claim 128, conprising at |east about
1,000 smpl g9, 18He mdh dTRIIR th) linlemiiB stRGed WHAHGHR of 1€ cSEfRhess.ar e
contained in glass sanple tubes 35 in a netal support plate. 102 7 July
2004 138, The nefiHdEt GMPEFed sHit1sdraj a cetrystelhededydated hydre agpials, asanpl e
tubes can be pi edg@datedMolviicta ShBREARiInSHEib) 9 REGSH L ag&lori)h W fasaspi r at ed

t hrough the syringe tip to renove solvent fromthe Fu e. 5 139. The met hod
of claim 128, wheréuir spealdiabibpr e sanpl es differ fromone or nore ot her
sanples with respect to at |east one of, a) anount or concentration of the
conpound-of -interest, b) the physical state of the solid-formof the
conpountd- of 13nt ef@sthod of leptifyipg ar orifayiaing sptsof copdisiony orpemaonghts thee  conponent s,

promote dissolution, destruction, or breakup of a solid-form of a compound-of-

interest, comprising:

a) preparing an array of samples of the compound-of-interest, comprising:
1) selecting component sources for the samples of said array, at one or
20 more concentrations,
2) forming said array of samples of the compound-of-interest,
wherein:
i) each sample comprises a different mixture of at least two

components, wherein each sample varies in the
25 concentration or composition of at least one material, and
wherein one of said at least two components is the solid-

form of the compound-of-interest, having a known activity,

i) the array is comprised of at least 96 different samples,
iii) the array is formed by input of the components at separate
30 sites from multiple sources under the control of an

automated distribution mechanism, and
iv) wherein the array can be connected to or accessed by
means for screening each sample for at least one variable

relating to chemical or physical properties,
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d) anount or concentration of one or nore of the conponents, e) a physical
state of one or nore of the conponents, or f) pH 15 140. The net hod of

clai m 128, wherein one or more of the conponents is a sol vent’ Julk?004ci d or
a base, an additive that affects particle or crystal size, an additive that
structurally stabilizes crystalline or anorphous solid-forns, an additive
that dissolves solid-forns, or an additive that inhibits crystal lization

or precipitationb) 20 Hgessingibe prmesdy 9ting brebessing@cthodsip gensiatipntway or mor e

di fferent polynorphs gf,dl8e pogggpéaléglqplg; ftﬂé&%@?&nd-&fﬂgtereﬁhe met hod of claim
128, conprising two or nore crysta i'he forne ound-of -i nterest,
wherein at |eastStwo #falyee themyecesed $W1$@?¢ﬁé&hﬁ\}@sta>némth@¥3m30hd25 crystal

habit. 143. The net hoﬂmgfofglle%lggc]ig(@o Wésﬁgﬁhthe physi cal property screened
is selected from stability, solub | ity, ssol ution, conpressibility,

conpact i%i lity, ®el tisrpcies oeor gere pressissd sarvpkes that davens havreitksrsobid-faammiof ent
i Sture. 30 144. - TheTelodngbe bloali baR 0MIBHE) dle SbrabiAR o 1 Ndi Vi dual

sanples within an array are subjected to processing net at are
different fromthe preéEpesenyihsdnbigtiormation ahihe poligtipae Ofsthﬁﬁomppmﬂsofor
sanples, within the sgpe.array, are subjected. 103 7 July 2004 145. The
nmet hod of claim 128, wherein processing nethods to generate the array
conprises at least one of. a) adjusting a time, b) adjusting pH, 5 c)

adj ustifig appUNt TR MGRAGR AR §10Wnekintheed ﬁ@m%teiest Iguﬁfaﬁﬁicwtfém adj usting

amobunt or concentration of one or nore of the components nucl eati on,
f) precipitati onagf‘gijm@@ﬁ}t‘?fdlefeﬂﬂ@jyplf?éu‘évaporat| on of one or nore of the
conponents, 10 h) mixing, i) agitating, j) heating, k) cooling, 1)

adjusting t he pressure,
153. The method of claim 151, wherein the compound-of-interest is an oligonucleotide, a

polynucleotide, an oligonucleotide conjugate, a polynucleotide conjugate, a protein,

15 a peptide, a peptidomimetic, or a polysaccharide.

154.  The method of claim 152, wherein the compound-of-interest is a known

pharmaceutical compound.

20 155. Themethod of claim 152, wherein the pharmaceutical is a small molecule having a

molecular weight less than about 1000 g/mol.

156.  The method of claim 152, wherein the amount of the compound-of-interest in each

sample is less than about 100 milligrams.

25
157. The method of claim 152, wherein the amount of the compound-of-interest in each
sample is less than about 100 micrograms.
158.  The method of claim 152, wherein the amount of the compound-of-interest in each
30 sample is less than about 100 nanograms.

159.  The method of claim 152, wherein the total volume of each sampte is between 100-

250 pd.

35 160. The method of claim 152, comprising at least about 1,000 samples.
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15 m) addi ng additional conponents, n) stirring, o) mlling, p)
filtering, q) centrifuging, 20 r) emulsifying, s) nmechanical stinulation,
t) ultrasound, u) |aser energy, v) a tenperature gradient, or Jolz2
allowing the sanples to stand for a period of tine at a specified
tenperature. 146. The nethod of claim 128, wherein at |east about 1,000
sanples are processed in parallel. 30 147. The nethod of claim 128,
wherein the processed sanples are anal yzed by visual inspection,

vi deo- opt i CRdl. M BlQSARRYE cThifRER, ARGLY HeSample!d £ tdRthdiiOhbssaRNANY Ribss near
field scanning optical mcroscopy, far field scanning optical m croscopy,
atonic- force niBR&SEHPPPOHPIati cro-t hermal analysis. 104 7 July 2004 148.
The net hod of claim 128, further conprising analyzing the detected
solid-fornkgé i nfrared spectroscopy, near infrared spectroscopy, Raman

spect r ofcopP?- NvFRe method of clait ¥l awhargip therapptof ghe edpss samptartiless canapirseedy - r ay

diffraction, |i ghih tEHOAGHMEe neRIRCAN AulIBEHRHICHISRRELBE b BGidEN

m croscopy, differential scanning calorinetry, 5 or thernal" gravinetric

anal ysis. 149. TREepdioNbEe BPecl ai m 128, wherein the processed sanples are
anal yzed by an in vitro assay. 10 150. The nmethod of claim 128, wherein

the selected solid-forns of the conpound-of- interest conprise a salt, a

hydrate, a 98- cripstagthod of glainy Hat bacin pay ¢imecre samplss diffep from ongjersaere at ed

sol vatep a cl at higd Sampddd WithGLdpsd: @at 1QEt AeBA ti cul ar pol ymorph, or has a
particular crystal habit. 15 151. A nethod of identifying or optim zing

sets of conditi dhs CHNERASEMRSATtEtiphef thoepmpgugbolipisiesit e di ssol uti on,

destruction, or gyr eakdiphySital dtakQrid-sbRIBALS Be CONRRHALE Rferest, Nt €1 ST,
conpri si ng:
P g c) theidentity of one or more of the components,
d)  amount or concentration of one or more of the components,

15 e) a physical state of one or more of the components, or
f) pH

164.  The method of claim 152, wherein one or more of the components is a solvent, an
acid or a base, an additive that affects particle or crystal size, an additive that
20 structurally stabilizes crystalline or amorphous solid-forms, an additive that

dissolves solid-forms, or an additive that inhibits crystallization or precipitation.

165.  The method of claim 152, comprising two or more different polymorphs of the
compound-of-interest.
25
166.  The method of claim 152, comprising two or more crystalline forms of the
compound-of-interest, wherein at least two of the crystalline forms have a different

crystal habit.
30 167. The method of claim 152, wherein the physical property screened is selected from:

stability, solubility, dissolution, compressibility, compactibility, melting point, or

resistance to absorption of ambient moisture.
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a) preparing an array of sanples of the conmpound-of-interest, conprising:
1) selecting conponent sources for the sanples of said array, at one or
more concentrations, 2) forming said array of sanples of the 7July2004
conpound-of -i nterest, wherein: i) each sanple conprises a different

m xture of at |least two conponents, wherein each sanple varies in the
concentration or _conposition of at |east one nmaterial, and wherein one of
said at | eab®® t whheaaprsrislagn i 22, whereinghb-grrays or irdiyiduglisemples within an array
conpound- of - i nt e4;esin: i : VA I i rised
of at |least 96 di f?&ebg?tr}‘ta\{és%gn%e?sélgm %??Q}Ealﬁgﬂetgﬁeé?k %g&?%rp?r%%%gng nl%rtl%ﬂtgp of the
conponents at seffarhigheothes pybeasraps erppmples, ivithia thowumeegauatsrbitdted. cont rol  of an
aut omat ed di stribution nechanism and iv) wherein the array can be
connected to or accessed by neans for screening each sanple for at |east
one varibl é69-reTléﬁmﬁbodtQS‘Cén@hé?@amerempmyssﬂneameﬂpﬂw@endr@ssheaw7 July 2004
b) processing then§RRRlERad¥ndlsti Ng processing nethods to generate an array
conprising processed sanples of the conpound-of-interest, c) analyzing the
processed sanpl e¥ t o?diMstieka e, | east one without the solid- formof the
conpound- of - i nt egyest 5g; @Rk pr1,d) sel ecting one or nore processed sanples that
do not have the solid-formof the conpound-of-interest in order to
identify the set® of adiusies ameypkorspncepiEtipn atthe eomeneand-plinicist f or mati on of

t he solig-form of thgi-lggl?),gﬁgﬁg foand d of claim
151, wherein the )corrpg)un_-of -1 E\?g?%dgt&}a?gggf%ei’?lr]rlé%ggtftﬂ}-g%g?j, egtg’r ochem cal ,
or veterinary pr@duc‘l“%ﬁlei'!i@a The net hod of claim 151, wherein the

conmpound- of - i nt efest prb@pidflo! | gonucl eotide, a pol ynucl eotide, an

ol i gonucl eoti de conjugate, a pol ynucl eoti de conjugate, a protein, 15 a
peptide, a pepti&oni BEplkng e cvappralignsef catherrmere of thegompphentsret hod of cl ai m
152, wherein thepconpgupd-of -interest is a known pharnaceutical conpound.
20 155.,  The met hod of claim 152, wherein the pharmaceutical is a small

mol ecul ® having & %@ ar wei ght | ess than about 1000 g/ nol .

0 heating,

k)  cooling,

D adjusting the pressure,

m)  adding additional components,
20 n)  stiring,

o)  milling,

p}  filtering,

a) centrifuging,

I) emulsifying,
25 5) mechanical stimulation,

) ultrasound,

u)  laser energy,

v)  atemperature gradient, or

w)  allowing the samples to stand for a period of time at a specified temperature.

30
170.  The method of claim 152, wherein at least about 1,000 samples are processed in
parallel.
171. The method of claim 152, wherein the processed samples are analyzed by visual
35 inspection, video-optical microscopy, image analysis, polarized light analysis, near
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156. The nethod of claim 152, wherein the anmount of the

conpound-of -interest in each sanple is |ess than about 100 mlligrans. 25
157. The met hod of claim 152, wherein the anount of the 7 July 2004
conpound-of -interest in each sanple is | ess than about 100 m crograns.
158. The nethod of claim 152, wherein the anmount of the

conpound-of -interest in each 30 sanple is |ess than about 100 nanograns.
159. The met hod B¢ld gseaning aptizal miprepcepy; fariisld scammingwoticshmicodscaackion@apl e i s

bet ween 100- 250fqde midraschf) or hitfo-Meth9ghQfsisCl @i m 152, conprising at | east
about 1,000 sanples. 106 Jul'y 2004 161." The nethod of claim 152, wherein

the sanples are contained in glass sanple tubes in a netal support plate.

5 162. 'The Mt hothdiheiRdAirtad@isy, WhBERLRoillE: AR50 IncldiRc ol 335 GAMY © tubes

can be pierced wth a standard syri nge need an l'urd aspirated through
the syrithge tip P§asedmegEosceny) raninfried meetrscapybRamangsectPivepyrd™RG- of ¢l ai m

152, wher ei N ONera GifFRkin, SRR loh HowkeORa) Bl Hoft midBspPer Sanpl es

with respect to at |east one of a) anount or toncentration o
conpound- of - i nt ef6¥d hagyoniqgenesation; degtron migrescerty, differentisl sedntiog ealafmdtiye

conpound- of - i Nt e§@fdmal geavithdife 4AGR/EI ty of one or nore of the conponents, d)
anount or concentration of one or nore of the conponents, 15 e) a physical

state of one or nore of the conponents, or f) pH 164. The nmethod of claim

152, whey ei (30neTi mdiRdfohint 12, GRUBARNR Mt d or a
base, an additive tnrllat affelcts particl eq%(?ce%:s%%@gs\éf%%?ly%ﬁbg%ghi ve t hat

20 structural |y ¥'ap$s®zes crystal line or anorphous solid-fornms, an
additive that dissolves solid-forns, or an additive that inhibits
crystallizagjon or precipitation. 165. The nethod of claim 152, conprising
two or nor el di f fEieethad s glast bids wharein the seleeiedrolidrdorms of the eoremund 26 166 The
met hod of cl ai M ihRrest SAPRE SRS HyWateOs cd! C | I t he
conpoun%; of -i nterest, \?\;E]éqrei n athtyl egs_t u{%ﬁegTJ%Ie%_%&%:t%gﬁé{tgia?g@%’ram have a
differem crystdgolpighspivatger daltrateadngiesionoer agfartiehlai palirs@ph, whbesai n t he

physi cal proper tpargaff&P84 nhis:. sel ected from

175. A method of identifying an optimal solid-form of a compound-of-interest,
corprising:

20 a) preparing an array of samples of the compound-of-interest, comprising:

n selecting component sources for the samples of said array, at one or
more concentrations,

2) forming said array of samples of the compound-of-interest,
wherein;

25 i) each sample comprises a different mixture of at least two
components, wherein each sample varies in the
concentration or composition of at least one material, and
wherein one of said at least two components is the
compound-of-interest, having a known activity,

30 ii) the array is comprised of at least 96 different samples,

1ii) the array is formed by input of the components at separate
sites from multiple sources under the control of an

automated distribution mechanism, and
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stability, solubility, dissolution, conpressibility, conmpactibility,
nmelting point, or resistance to absorptlon of anbi ent noisture. 107 7 July
2004 168. The method of claim 152, wherein sub-arrays or indi’VHg#a94 sanpl es
within an array are subjected to processing nethods that are different
fromthe processing nethods to which other sub-arrays or sanples, within
the sane array, are subjected. 5 169. The nethod of claim 152, V\/nerel n
processi ng met hods to geneivht e Wheseintheasray esop onsesiedip of eesseddne of : a)

adj usting a tinme, b) adjusti ngmpiﬂsfoq)scr@aﬁg%aemm R 100 o ONGEHL F ati on of
t he conpound-of-interest, 10 d) adjustin nmount concentration of one or
more of the conponents, e) nuclle@élftlgf@ﬁheml)ialmﬁl’é/ﬁpﬁllmmpﬁ@lns Q) contr;)I ling
the evaporation gf ONgQkPREsRlpldsBS 59@39 thdh tdhetbAQ an 18 |
agitating, ) h@atln}gr,0 S) cos(’) |pn ?1 usgt}]?g?lme %1)5 essurag ™ addi ng
addi ti oral corrponent scomppiging pt leasy Wwpudﬁ&re%;olﬁxfomnswgthe Cpl)lpqumﬁ*p’émterliqt q)
centrifuging, rg ew&ﬁly&ﬁﬁgﬁﬁpﬂ%@sﬁ&%ﬂﬁ%@%e&@i‘m ét%]{é é%thh%}\rﬁ; al | owi ng t he

ul trasound, u) |aser enérgy, Vv) a tenperature gra |ent

sanpl es to standdfor ¥resaing Big seid-formeamplesdo dgiest fgsiredbolidfipms afthee. 30 170.
The nethod of claim 1ggy, oﬁmﬁéfﬁhtereé’ctwdh%»%toraﬁ%ﬁedlhé}’&@al§P§H§L:€a§ are processed

in parallel. 171. The nethod of claim 152, wherein the processed sanples
are anal yzed by vi suaproperties, and

10 €) selecting one or more processed samples with new or enhanced chemical or

physical properties as the optimal solid-forms of the compound-of-interest.

176.  The method of claim 175, wherein the compound-of-interest is a pharmaceutical,
agrochemical, or veterinary product.
15
177.  The method of claim 175, wherein the compound-of-interest is an oligonucleotide, a
polynucleotide, an oligonucleotide conjugate, a polynucleotide conjugate, a protein,

a peptide, a peptidomimetic, or a polysaccharide.

20 178.  The method of claim 176, wherein the compound-of-interest is a known

pharmaceutical compound.

179.  The method of claim 176, whercin the pharmaceutical is a small molecule having a

molecuiar weight less than about 1000 g/mol.

25
180.  The method of claim 176, wherein the amount of the compound-of-interest in each
sample is less than about 100 milligrams.
181.  The methed of claim 176, wherein the amount of the compound-of-interest in each
30 sample is less than about 100 micrograms.

182.  The method of claim 176, wherein the amount of the compound-of-interest in each

sample is less than about 100 nanograms.
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35 inspection, video-optical mcroscopy, image analysis, polarized |ight
anal ysis, near 108 7 July 2004 field scanning optical mcroscopy, far field
scanni ng optical mcroscopy, atonic- force mcroscopy, or ni ¢rBVEA mal

anal ysis. 172. The nethod of claim 152, further conprising analyzing the
detected solid-formby 5 infrared spectroscopy, near infrared
spectroscopi/, Ranman §‘s&fl)ectro_sco%c/ﬂ, NVR, x ray diffraction, neutron

di f fracti onl83powlesmsthednf clging 1 toawherein the tpighiolumecd garbspyple isdesael 1Mar noni ¢
generation, elecgfn m croscopy, differential scanning calorinmetry, or
thermal gravinetric analysis. 10 173. The nethod of claim 152, wherein the
processed sanples are anal yzed by an in vitro assay. 174. The nethod of
claim 152, r e | [ h nd- of - interest
conprise a gg‘?tﬁ%‘h@%ﬁ%@{%ﬁ%?&?@#@r&n %{1@%’: %%H{/ldﬁogt% glga%dr ate, a solvate,
a 15 desol vated solvate, a clathrate, an inclusion, or a particular

pol ynor ph, ha i ] I A pdentifying
an opti nmal ggtr)sl'i dﬁ%ﬁﬁﬂﬁ&gﬁﬁﬁnﬁé%%@%@ﬁ ter :Eeasr? rlczé%%ér%@é%%%%nﬁga] bgf
preparing an arrime oftalseppoftelteof t he conpound-of -interest, conprising: 25
30 1) selecting conmponent sources for the sanples of said array, at one or
nore concentrations, 2) formng said array of sanples of the

conpound- of 136t efesmethodgiclaan h85, Wwhereiadlhe epasite slasnpmipbauben cati tefreeregdt

m xturespf at le ggpgg i ' in._the
concent1ro;ti on or@?cl)zrirp%%&sqa{dics n P’ %éa}%léafng\ggtﬁf 0 %t%aq?é?@ gﬁmygﬁ%ﬁat Eﬂmt/ﬁz?dé%ﬁ one of
said at |east twyheohfppontetebei s the conpound-of-interest, having a known
activity, ii) the array is conprised of at least 96 different sanples, iii)
the array is formed by input of the conmponents at separate sites from

mul ti pl e sol¥cesThamdghod Helagohtt; wheroif oagmor raere eamplesdifthr Somiope i meremechani sm
and 109 7 July 208

é} samples with respect to at least one of:

15 a) amount or concentration of the compound-of-interest,
b) the physical state of the solid-form of the compound-of-interest,
c) the identity of one or more of the components,
d) amount or concentration of one or more of the components,
e) a physical state of one or more of the components, or
20 f) pH.

188.  The method of claim 176, wherein one or more of the components is a solvent, an
acid or a base, an additive that affects particle or crystal size, an additive that
structurally stabilizes crystalline or amorphous solid-forms, an additive that

25 dissolves solid-forms, or an additive that inhibits crystallization or precipitation.

189.  The method of claim 176, comprising two or more different polymorphs of the

compound-of-interest.
30 190. The method of claim 176, comprising two or more crystalline forms of the

compound-of-interest, wherein at least two of the crystalline forms have a different

crystal habit.
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iv) wherein the array can be connected to or accessed by neans for
screeni ng each sanple for at |east one variable relating to chem cal or
physi cal properties, b) processing the sanples by using procédeyagddret hods
to generate an array 5 conprising at |least two different solid-forns of

t he conpound-of-interest, <c¢) analyzing the processed sanples to detect at
| east one solid-form d) screening the solid-formsanples to detect desired
sol i d-fornslYf tHeemethodpdghos 016, ivhtreindlstphyditahpmopatycrreart #rsclededfieni cal or
physi cal  proper i anpl es

W th new or enhaér%%:bg@ycsﬁﬁgﬂl EQohﬁ%L %‘?P 95|1bci)ﬂ§ C%m rr?é?t %ﬁﬁgﬁm%fg
solid-fornms of tmsmmm@manMEMlemﬂﬁ The met hod of claim 175,
wherein the conmpound-of-interest is a pharmaceutical, agrochem cal, or
veterinary product. 15 177. The nethod of claim 175, wherein the

conpound® of 192nt eTlesmethal dplaoh | owbeotisoth-ateys ar indivikyal sanhdetwithe anaray

ol i gonucl eoti de i a

pepti de, a pepti %ggébxegt?e?go pr@cegﬁﬁ%ﬁ%{%cgg% %?F@%&h%%&%p ﬁssﬁ%&eﬁlggs of claim
176, wher ei n t hetoodnghmiied subfariaps @rsesples, withinitrecame apdyaarrsubgasteiical conpound.
179. The nethod of claim 176, wherein the pharmaceutical is a small

nol ecul e having a nol ecul ar wei ght | ess than about 1000 g/ nol. 25 180. The
met hod of cl%i m Tirkenetiviienf glaim 1 He whersinptocesbing nsthodmitp genechtathe ametyer est i n each
sanpl e | ess t | ligrams. 181. The method of claim 176,

wher ei nithe anoun ?&%}gfga%g%p%ﬁund of-interest in each 30 sanple is |ess

t han about 100 m)croghlamatilse The nethod of claim 176, wherein the anount
of the compound-gf-i 1%8]8%; in each sanple is |less than about 100
nanograns. 110 7 July }% 183. The nethod of claim 176, wherein the
total vol ume of @achade%l&MGndust debrvertretidd Of tho&Mpoundi@4nterEite net hod of claim

176, conprising f claim 176,
wherein the sanp es a e C%B?al n%rg@x?c%ng%%é@@g#%ﬁme}ﬁ%g?@&%%@n@net al support
plate. 15 nucleation,

f) precipitation,
g)  controlling the evaporation of one or more of the components,
h)  mixing,
i) agitating,
20 1 heating,
k)  cooling,
) adjusting the pressure,
m) adding additional components,
n)  stirring,
25 0)  milling,
p)  filtering,
q)  centrifuging,
r)  emulsifying,
s) mechanical stimulation,
30 t) ultrasound,
n) laser energy,
v)  atemperature gradient, or

w)  allowing the samples to stand for a period of time at a specified temperature.
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186. The nethod of claim 185, wherein the caps of the glass sanple tubes
can be pierced 10 with a standard syringe needle and fluid aspirated
through the syringe tip to remove solvent fromthe tube. 187July@e04et hod
of claim 176, wherein one or nore sanples differ fromone or nore other
sanples with respect to at | east one o 15 a) anount or concentration of the
conpound-of -interest, b) the g)h sical state of the solid-formof the
conpound- of 194nt eFlespethodof clajye 7%%@?1!1?'5 Joast gheut LROOsamMpleydre pleesseedibonent s,  d)
amount or concentfafion of one or nore of the conponents, e) a physical
state of one or nore of the conponents, or 20 f) pH 188. The nethod of
claim 176, wherein one or nore of the conponents is a solvent, an acid or

a base, an agadi tvyEmdiatorfalnf 165 whakih e ocggse@ga}ﬁﬁie@%xe%b%ﬁedgyvﬁgﬂi tive that

structurally stabilizes crystalline or anorphous solid-forns, an additive
that 25 i ssol vessreeiiqngviflesr gpgical gricraseori nage vealysiapolirizhd bight enabysipsneal | i zat i on
or preci pitati ongeld &nnilg hti@ﬁfnﬂ&gsc%y ‘Pd:ifi'efai‘s%ﬁmgﬁs&!fﬂ% ﬁl%léog&p%%ng&— for €

e :

di fferent pol ynorphs of conpound- of -1 nt er est . he met hod of

claim 176, conprioxiemgcrsery pr mistethempbanglysisne forms of t he

compound-of -interest, wherein at |least two of the crystalline fornms have a

different crystal habit. 111 7 July 2004 191. The method of claim 176,

wher ei n t hel$hy sTheanethndgy elaing 1 K fustheredmprsinginalyeing the dejagted sotiddfirmibyy |

sol ubi l4gy, diss ' r B L 10ic) fg1g_ poi nt, or
bl Qgectr&gaﬂgh%%sﬁlﬁm ;aéw&eappgﬂ%ag sﬁ#ﬁ%&cg@?ﬁ%ﬁﬂg

resi stance to absorption o i ent noi'sture. : of claim

176, wher ei n sub@dfifgesion neqtrpnidiffraction, owdpxewy diffiasiion, dehtanierascopar e
subj ected to0 progesRinaGndiRid2RdSidhNa@lctBh Ridbkb R GRbrehtiPRahulifs RINGRES] NI

met hods to which other sub-arrays or sanples, wthin the sane array, are
subj ected. 193. arHecrmpltgsydnefic elalsim 176, wherein processing nethods to
generate the array 10 conprises at |least one of: a) adjusting a tine, D)
adj usting pH_ c) adjusting anpbunt or concentration of the

conmpoun®- of 197nt eFhegnethegof glgjny 16, wherainiherprocsysed ewmplon ereanalined bY amite or nore
of the conponent g assay.

198.  The method of claim 176, wherein the selected solid-forms of the compound-of-
interest comprise a salt, a hydrate, a co-crystal, a dehydrated hydrate, a solvate, a
20 desolvated solvate, a clathrate, an inclusion, or a particular polymorph, or has a

particular crystal habit.

199.  The method of claim 175, wherein the optimal solid-forms have a large surface-to-
volume ratio.
25
200. A method of identifying a solid-form of a compound-of-interest with improved

bioavailability, comprising:

a) preparing an array of samples of the compound-of-interest, comprising:
1) selecting component sources for the samples of said array, at one or
30 more concentrations,
2) forming said array of samples of the compound-of-interest,
wherein:
i) each sample comprises a different mixture of at least two

components, wherein each sample varies in the

35 concentration or composition of at least one material, and
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15 e) nucleation, f) precipitation, g) controlling the evaporation of one
or nore of the conponents, h) mxing, i) agitating, 20 j) heating, k)
cooling, 1) adjusting the pressure, nm) adding additional congdnedfet n)
stirring, 25 0) mlling, ©p) filtering, q) centrifuging, r) emnulsifying,
s) nmechanical stinmulation, 30 t) ultrasound, u) |aser energy, v) a
tenperature gradient, or w) allowing the sanples to stand for a period of
tinme at a specified tenperatur ewh&di offe Qfishiy aR6BdtwbSdmpdieetsiettdrod of cl ai m

176, wherein at |east about 1,0 pl.es,_ar rocessed j.n. parallel. 195.
The nethod of claim 176, wherei %ogrfpﬁgﬁ%orfg%tg%ggh sflgr?p?cf’%“s'mécrngt}énal yzed by
visual 5 inspection, videoHpptitheakrrayiccogeioglof af kw6 diffeleytsamplepol ari zed

i ght analysis, near fielgscapning opthcaly TheLPREOMonlAl okl Scanning
optical mcroscopy, atomc-"force mcroscopf, o mcro-qoﬁer halr anal ysi s.
196. Théd nmethod of claim 176, fsitet frem nedtiphy sogicemyinderahe/contg of ke det ect ed

solid-formby 10 infrared spec DY, 0 infrared . spectroscopy, Ranman
spectroscopy, NWMR x ray diffra%tﬁag%&{n%ﬁquﬁ%’%m&Hrgrg’cnfion, powder Xx-ray

diffraction, |ight mcroscopy, wheeonta alray canii congeciet tabor angssel lgct r on
m croscopy, differential scannip | Qrinetr ro.therpmal gravimetric
m%.ng & %T%g\l%éehr sg.?lﬁle tf(?.lr 2k T8 o BYihIE

anal ysis. 15 197. The net hod of aim e processed sanpl es
are analyzed by an in vitro assijing t38emitder peskdgrapkrties,ai m 176, wherein

hydr at 60 & co- or Yot al o= b8 PapRRR R Roceol il BhGEh S ORISR P! |- @
comprising at least one solid-form of the compound-of-interest,
c) analyzing the processed samples to detect at least one solid-form,
d) screening the samples to detect desired solid-forms of the compound-of-
interest with improved bioavailability, and
15 e) selecting one or more processed samples with improved bioavailability as

the optimal solid-forms of the compound-of-interest.

201.  The method of claim 200, wherein the compound-of-interest is a pharmaceutical,
agrochemical, or veterinary product.
20
202.  The method of claim 200, wherein the compound-of-interest is an oligonucleotide, a
polynucleotide, an oligonucleotide conjugate, a polynucleotide conjugate, a protein,

a peptide, a peptidomimetic, or a polysaccharide.

25 203, The method of claim 201, wherein the compound-of-interest is a known

pharmaceutical compound.

204.  The method of claim 201, wherein the pharmaceutical is a small molecule having a
molecular weight less than about 1000 g/mol.
30
205.  The method of claim 201, wherein the amount of the compound-of-interest in each

sample is less than about 100 milligrams.
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20 desol vated solvate, a clathrate, an inclusion, or a particular

pol ymorph, or has a particular crystal habit. 25 30 35 199. The nethod of
claim 175, wherein the optimal solid-forns have a |arge surfddet2804 vol une
ratio. 200. A nethod of identifying a solid-formof a conpound-of-interest
with inproved bioavailability, conprising: a) preparing an array of

sanpl es of the conpound-of-interest, conprising: 1) selecting conponent
sour ces for29the §bmlp¢té<si dfclagmp@l, whergip thesmounteof thre comprwmdebirdent redactons, 2)
form ng said arrgy, Cho 106 Der %gmsound of-interest, wherein: i)
each sanpl e conpri ges a different mxture of at |least two conponents,
wherein each sanple varies in the concentration or corrp05| tion of at | east
e Bt & b0 Andnddins oltlot 2610 ORIR) e Ble SRAlvALock RASK f A0y
conponents is the conpoun -Tnterest avi n own activit i) the
array i sdconpri s it is dg5s therpabputd §0 dénorament sarrpl es, iii) the array i's
formed by input of the conponents at separate 5 sites fromnmultiple
sources under the control of an automated distribution nechanism and iv)
wher ei n t he2@ r aheaethdseof claimn @@l whiereio thyrtotalbobwsred ehgh sampla isbefvoren $@t-eeni ng
each sample for east one variable relating to chem cal or physical
properties, 10 b?fgp’%'ocessi ng the sanpl es by using processing nethods to
generate an array conprisi ng at | east one solid-formof the

conpoungs of te C ing the RIS, to detect at |east
one solﬂ%l f%¢d:n %‘éﬁgg?%%oﬁ% ?ﬁé gnapns1n§s{]?%£}et ec?(ﬁ)ngg‘ells?ed solid-forms of

t he conpound-of - interest vmth i rrproved bi oaval lability, and 15 e)
selecting o or S S W avai labi.lity as
The ot i el 3o | BT BEne! GEERRE0, SATBNTE Sl PR LRAR R Rl o o

cl ai m 200, wher emmeh:dsc;mnp(phmd of -interest is a pharnmaceutical,

15 211.  The method of claim 210, wherein the caps of the glass sample tubes can be pierced
with a standard syringe needle and fluid aspirated through the syringe tip to remove

solvent from the tube.

212.  The method of claim 201, wherein one or more samples differ from one or more
20 other samples with respect to at least one of:
a) amount or concentration of the compound-of-interest,
b)  the physical state of the solid-form of the compound-of-interest,
c)  the identity of one or more of the components,
d)  amount or concentration of one or more of the components,

25 e) a physical state of one or more of the components, or
f) pH.

213.  The method of claim 201, wherein one or more of the components is a solvent, an
acid or a base, an additive that affects particle or crystal size, an additive that
30 structurally stabilizes crystalline or amorphous solid-forms, an additive that

dissolves solid-forms, or an additive that inhibits crystallization or precipitation.
214.  The method of claim 201, comprising two or more different polymorphs of the
compound-of-interest.

35
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agrochem cal, or veterinary product. 20 202. The met hod of clai m 200,
wherein the conpound-of-interest is an oligonucleotide, a poIJynucI eot i de,
an ol i gonucl eotide conjugate, a pol ynucl eoti de conjugate, prigbyel a
pepti de, a peptidom netic, or a polysaccharide. 25 2083. The met hod of claim
201, wherein the conpound-of-interest is a known pharmaceutical conpound.
204. The nmethod of claim 201, wherein the pharnmaceutical is a small

mol ecul e had¢lhg dhe methedefickaim g, gproprisingswe pamorglsoutellingfomgefithe . 30 205.

The method of cl almcidor HARSCH Ak RIPHY ofte crr,tgenﬁ@@a}mgﬂgve%fmfeéﬁrest in
each sanple is [ess than about 100 mlligrans. 114 7 2004 206. The
met hod of cl ai m g0%tal bahiér ei n t he anount of the compound- Of-l nterest in each
sanple is |l ess than about 100 m crograns. 207. The nmethod of clai m 201,

wherein the anount of the conpound-of-interest in each 5 sanple is |ess

than about 200 nahowethessof ciagy 20t wheiginttherhysigal progpiy ertnedihietesied fiome t ot al
vol une of each S@tﬂﬁlin‘% doRnliRy, %%?utflogoconl%gbg ibitityl &ng)ggub I-W(?mﬂ' E)Bﬁll{ Qf claim
201, conprising at | éast about 1, sanp es. F‘I cl ai m 201,
wherein the sarrprf‘el§taa<i€é0é@ﬁ@ﬁ?ﬂﬁd‘mbwn@m%@fesarrpl e tubes |n a netal support
plate. 15 211. The nethod of claim 210, wherein the caps of the glass

sanpl e tubes can be pierced wth a standard syringe needle and fluid

aspi rat ed t RFoughhe methed oficlgya 201, phersinsubrayays osgilivishel spmples within andseny 212,
The netfpd of cl Qﬂe@h@&%edt&‘ﬁx%&é%kxﬂg BB R th e i FRATPHER tk%yﬂrécggm igpe of
nore 20 other sanplés with respect to at | east one o un
concentration of tq\ﬁlecfc@hsps@ehwwaw or; samples avithinghe same aphy siesabiecsedat e of the
solid-formof the conmpound-of-interest, c¢) the identity of one or nore of
t he corrponents d) anount or concentratlon of one or nore of the
conponent s, 2185 nglaetbqa@@ﬁc@an 28k, ahereyfpresassingmativdetogengrife theemponent s, or f)
pH  213. The net baghREs £1a4iBhZ@l, wherein one or nore of the conponents is
a sol ve1n5t an

a)  adjusting a time,
b)  adjusting pH,
¢)  adjusting amount or concentration of the compound-of-interest,
d)  adjusting amount or concentration of one or more of the components,
e)  mucleation,
20 f}  precipitation,
g)  controlling the evaporation of one or more of the components,
h)  mixing,
1) agitating,
)] heating,
25 k)  cooling,
)] adjusting the pressure,
m) adding additional components,
n)  stirring,
0)  milling,
30 p)  filtering,
q)  centrifuging,
1) emulsifying,
5) mechanical stimulation,
1) ultrasound,

35 u)}  laser energy,
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acid or a base, an additive that affects particle or crystal size, an
additive that 30 structurally stabilizes crystalline or anorphous
solid-forms, an additive that dissolves solid-forns, or an dday£P%e t hat
inhibits crystallization or precipitation. 214. The method of claim 201,
conprising two or nore different polynorphs of the conpound-of-interest.
35 115 7 July 2004 215. The nethod of claim 201, conprising two or nore
crystalline forn® ofatchperasrgpasiiagti oof - i nt erest, wherein at | east two of the

crystal line for &) hfﬂ%‘&%”%&hé JHEF)EQEO staﬁﬁ?‘&tagleri&aoqitihie.asa %J%?ﬁecirt]gxg\p a Ompd of

claim 201, wherein sical property screened i ecte
stability, solubility, dissolution, conpressibility, conmpactibility,

el Ling POl S, Ofpe kARl AAGR 10w RSB DAL IoR | TGRS egpn'%@&égge‘a;mm The

met hod of claim 201, erein sub-arrays or 1 ndi es within an
array 10 are subjdleled to processing nethods that are different fromthe
processi ng nethods to which other sub-arrays or sanples, within the sane
array, are subjected. 218. The method of claim?201l, wherein processing

met hods to ¥ner Breemethad efelainy 201¢ wherein sheopropesspdsagples are apdlyzed by slpuaddj usti ng a
time, Db) adjustj . vifida. 6 . 0. '
conpound-of-inte?gg?@£%Vﬁ%hﬁﬁ%%?%gB%0 ant %?ﬁggnéﬂﬁgggé%%%Q%Pg%ﬁgggr nmor e
of the conponent Beld seayningefitieal niiespscopy) far fieldseashipi pticalbmicrogiopr.ctareiol | i ng t he
evapor afg on of ORG.QkicARGLEY, 8f midEHEAP s, h) mxing, i) agitating, j)

heating, 25 k) coolI ng, adjusting t pressure, m adding additional
conponents, n) stirring, o) mlling, 30 p) filtering, q) centrifuging,

221.  The method of claim 201, further comprising analyzing the detected solid-form by
infrared spectroscopy, near infrared spectroscopy, Raman spectroscopy, NMR, x-
ray diffraction, neutron diffraction, powder x-ray diffraction, light microscopy,

15 second harmonic generation, electron microscopy, differential scanning calorimetry,

'~ or thermal gravimetric analysis.

222.  The method of claim 201, wherein the processed samples are analyzed by an in
vitro assay.
20
223.  The method of claim 201, wherein the selected solid-forms of the compound-of-
interest comprise a salt, a hydrate, a co-crystal, a dehydrated hydrate, a solvate, a
desolvated solvate, a clathrate, an inclusion, or a particular polymorph, or has a
particular crystal habit.
25
224. A method of identifying sets of conditions or components that produce a compound-
of-interest or an enantiomeric derivative thereof in enantiomerically enriched or
conglomerate form, comprising:
a) preparing an array of samples of the compound-of-interest or the
30 enantiomeric derivative, comprising:
1) selecting component sources for the samples of said array, at one or
more concentrations,
2) forming said array of samples of the compound-of-interest or the

enantiomeric derivative, wherein:
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r) emulsifying, s) nmechanical stimulation, t) ultrasound, 35 u) |aser
energy, 116 7 July 2004 v) a tenperature gradient, or w) allow ngl t he
sanples to stand for a period of tinme at a specified tenperat7dl=‘]é{. 0649. The
met hod of claim 201, wherein at |east about 1,000 sanples are processed in
5 parallel. 220. The nethod of claim 201, wherein the processed sanples are
anal yzed by visual inspection, video-optical mcroscopy, inmage analysis,
pol ari zed 1ight analysis, Hear ¢ach&mnplecomprrsg Tt mixtue efadeespye f ar
field scanning optical m CroscoRympoRlfwherdid bl GRpITh SR RFRPY, OF

m cro-thernmal analysis. 221. The method of claim 201, further conprising
anal yzi ng the detected sol i d-f ofPcHyration corpragition atat leagf oapipatendaandi nf r ar ed
spectroscopy, Raman spectr 0ScopyherYBne ofsaili@dicsit ffd BEbbdhs id 1G4 F ON _
diffraction, powder x-ray diffraction, |ight mcroscopy, 15 second harnonic
generatidn, el ectron ni cr oscopycomopadeldpieregior theanmmipgericdesrativet ry,  or
thermal gravimetric analysis. 2gLinEhGoWRLdMRMy,0f claim 201, wherein the
processed sanples are analyzed by an in vitro assay. 20 25 30 223. The

met hod of claim 201, wherefth t hiedapes canprised ofat ket Re diffrentfemelsipound- of -
interest conprise a salt, gihydighRay i@ ifRedbyibibs hcdRnanddisthtlydrate, a
solvate, a desolvated solvate, a clathrate,” an inclusion, or a particular
pol ynorph, or has a parti cul arSif fremapultipigyyoprcesamder the spatrplodanf | denti fyi ng
sets of{gcondi tions or conponent gdhadd RESSIkEE macHaRiRoMAd- of -interest or an
enantiomeric derivative thereof in enantionerically enriched or

congl omerate form conprisivhg: YhergpEpareernds connedd lopr agmseddy of t he
conpound-of -interest or the enaBli QFRELGiIHRANVAMDNSer f RIR bhStRghic 1)

sel ecting conponent sources for the sanples of said array, at one or nore
concentrations, 2) formng sai drekiipglp Bemisappplasicyprapggies,

conpound- of -i nt epest  Pocdsklg the samples by using processing methods to generate an array

15 comprising at least one solid-form of the compound-of-interest or the

enantiomeric derivative in enantiomerically enriched or conglomerate form,
c) analyzing the processed samples to detect at least one solid-form,
d) screening the samples to detect enantiomerically enriched or conglomerate
processed samples, and
20 e) selecting one or more enantiomerically enriched or conglomerate processed
samples in order to identify the sets of conditions or components that
produce a compound-of-interest or the enantiomeric derivative thereof in

enantiomerically enriched or conglomerate form.

25 225, 'The method of claim 224, wherein the compound-of-interest or the enantiomeric

derivative thereof is a pharmaceutical, agrochemical, or veterinary product.

226.  The method of claim 224, wherein the compound-of-interest or the enantiomeric
derivative thereof is an oligonucleotide, a polynucleotide, an oligonucleotide
30 conjugate, a polynucleotide conjugate, a protein, a peptide, a peptidomimetic, or a

polysaccharide.

227.  The method of claim 225, wherein the compound-of-interest or the enantiomeric
derivative thereof is a known pharmaceutical compound.
35
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enantionmeric derivative, wherein: 117 7 July 2004 5 10 15b) c) 20d) e) i)
each sanple conprises a different mxture of at |east two conponents,
wherein each sanple varies in the concentration or conpositi’diYe 04t | east
one material, and wherein one of said at | east two conponents is the
conmpound-of -interest or the enantioneric derivative, having a known
activity, ié% the array is gonErised'of at least 96 different sanples, iii)
the array i &% or RFemehod ofslaim 85, pherciadhgmbaernceutisel iseymallanaleculsibpdsg i r om

mul tiple sourcesnymgg&wﬁﬂﬁtEgﬂh&ghmgﬁogyynﬁytonated di stribution nmechani sm
and iv) wherein the array can be connected to or accessed by neans for
screeni ng each sanple for at |east one variable relating to chem cal or
physi cal progert TRSmetRéddtefifh D5, WEreR AR BtV S RPoREQESRSER G Bt hods to
generate an array conprising at |east one solid-formof the

conpound® of - i nt efusBomRsTicdpvatignhrreoidneach sargle isvess thprabont R anilligesmsr i cal | y
enriched or conglonerate form analyzing the processed sanples to detect
at | east one solid-for screening the sanples to detect enantionerically
enri ched or 2@ongr¥frfé?t%‘tr9é3f cBirg &% gderewdpaamount of the compaumdiofrintesesé othe mor e
enantioneri cal | Yerfiidnbdte deiati GCOMBLTR ERh Sarif 08 838 Bt a0 SHcrbaRi der to
identify the sets of conditions or conponents that produce a
conpound-of -i nterest or the enantioneric derivative thereof in

enant i ofer i gAl | yTRIheENRRS cRim 899) UhQeRHR S JFiheZBmpamd-of Herb®biipd of claim
224, wherein the conpound-of-interest or the enantionmeric derivative
thereof is a phafRBEEHrcdsmvatigihereefdnfach pampbe isless ey sheryl 09 marpgrams. 226. The
nmet hod of cl aim 224, wherein the conpound-of-interest or the enantioneric

derivative thereof is an oligonucleotide, a polynucleotide, an
ol i gonucl eofi2ge The method of claim 225, wherein the total volume of each sample is between 100-

250 ul.
15
233,  The method of claim 225,7 comprising at least about 1,000 samples.
234.  The method of claim 225, wherein the samples are contained in glass sample tubes
in a metal support plate.
20

235.  The method of claim 234, wherein the caps of the glass sample tubes can be pierced
with a standard syringe needle and fluid aspirated through the syringe tip to remove

solvent from the tube.

25 236. The method of claim 225, wherein one or more samples differ from one or more
other samples with respect to at least one of:
a) amount or concentration of the compound-of-interest or the enantiomeric

derivative thereof,

b) the physical state of the solid-form of the compound-of-interest or the
30 enantiomeric derivative thereof,

c) the identity of one or more of the components,

d) amount or concentration of one or more of the components,

€) a physical state of one or more of the components, or

f) pH.
35
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30 conjugate, a polynucl eotide conjugate, a protein, a peptide, a

peptidom netic, or a polysaccharide. 227. The net hod of claim 225, wherein
t he conpound-of-interest or the enantionmeric derivative therdBy 2084 3 known
pharmaceutical conpound. 35 118 7 July 2004 228. The nethod of clai m 225,
wherein the pharmaceutical is a small nolecule having a nol ecul ar wei ght

| ess than about 1000 g/nol. 229. The nethod of claim 225, wherein the
amount of tHe- coRaustipdar claime 245 whergin optier m@e efthpedmnepenias delyaphenve

ther cof in each sANhlbalcta Rt MAADYIA00: B khiLoL AMBaR3%at The et hod
of claim225, wherein the amount of the conpound-of-interest or the

enant i oneric derﬁtwa'ﬁauéStﬁﬁ?ib?eéﬁﬂsmmnémm solifi-forma. g addiiye thifout 100

m crograms. 10 2@dsond@liRshebr @b additBleMat aRibid S ERlisheib 6 fiof the
conpound-of -interest or the enantioneric derivative thereof in each sanple
is | ess & han about 100 nanograns. 232. The nethod of claim 225, wherein the
total vol umggof ﬁﬁﬁﬂet%@kﬁnﬁ@ﬁ@&rﬂiﬁﬁﬁg%@@orrﬁé@d ffereﬁ%p%h@%?th@t hOd of
claim 225, conprising at | east about 1,000 sanp e met hod

clai m 225, wher e§9PEPRd- aﬂ‘ﬁ‘le&ts?fﬁke@n%ﬁ@%mvﬁ‘tweéle@@% sanpl e tubes |n a
nmetal support plate. 20 235. The nethod of claim 234, wherein the caps of
the gl ass sanpl e tubes can be pierced with a standard syringe needl e and
fluid aspi r&fed Thermeiiyd of Bleing 345, pryeprising tw@ormeerp vrystaliipg feamt offtheom t he t ube.

25 236.1gThe met h&%@ﬁﬁ&%@k&%mﬂﬂ@ﬁtrﬁasnw%@uferm@zanﬁe &@ﬁpm@aqgf&i&f from
one or nore other sanples with respect to at | east one of a) anount or
concentration of ¥ h#g¥pound- of -i nterest or the enantiomeric derivative

t hereof, b) the physical state of the solid-formof the

corrpound of-interest or the 30 enantioneric derivative thereof, c) the
i dentity of248ne Hhe mashad ofrlainn@2Ss wheseindiphysier) Prapwstyrsereened dsoslseted frami on of

one or nore of tmllﬁf @Bﬂ&ﬁf}t Sissolfibn, RoRPSiNiRY, Shph@iblity, MRinRhoiPEe Of the
conmponents, or f)
15 reszstance to absorptmn of ambient moisture.

241.  The method of claim 225, wherein sub-arrays or individual samples within an array
are subjected to processing methods that are different from the processing methods

to which other sub-arrays or samples, within the same array, are subjected.

20
242.  The method of claim 225, wherein processing methods to generate the array

comprises at least one of:
a}  adjusting a time,
b)  adjusting pH,

25 ¢)  adjusting amount or concentration of the compound-of-interest or the

enantiomeric derivative thereof,

d)  adjusting amount or concentration of one or more of the components,
€) nucleation,
) precipitation,

30 g)  controlling the evaporation of one or more of the components,
h)  mixing,
1) agitating,
i) heating,
k}  cooling,

35 ) adjusting the pressure,
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119 7 July 2004 237, The nethod of claim 225, wherein one or nore of the
conponents is a solvent, an acid or a base, an additive that affects
particle or crystal size, an additive that structurally stabjiJujy2984
crystalline or anorphous solid-forns, an additive that dissolves
solid-fornms, or an additive that inhibits crystallization or precipitation.
5 238. The nethod of claim 225, conprising two or nore different pol ynorphs
of the conpoundmdf - pdsingradditionst canimenentant i omeri ¢ derivative thereof. 239.

The nethod of clgy mggR,, conprising two or nore crystalline forms of the 10
conpound-of -inter'est, whérein at least two of the crystalline forms have a

different cryst@l hmBlieg. 240. The nethod of claim 225, wherein the
physi cal propertyy SCHRER dis selected from stability, solubility,
di ssol ution, conpressibiflity, conpactibility, nelting point, or 15
resi state to ab®br pednBHug®e, anbi ent noi sture. 241. The nethod of clai m 225,
wher ei n sub- arraés OLmilfifling dual sanples within an array are subjected to
processing nethods that are different fromthe processing methods to which
ot her sub-arraysSlor mgshspied stiplatiinn t he sane array, are subjected. 20 242.
The net hod of clgi M Zgasouyfier ei n processing nmethods to generate the array
conprises at | east one of: 'a) adjusting a tine, b) adjusting pH 25 c)
adj usti ng anmpuntWor BemeEmEs ati on of the conpound-of-interest or the
enanti ofgeri c der{yat i MgotRtSRhdied)oradj Usti ng anount or concentrati on of
one or nore of the conponents, e) nucleation, f) precipitation, 30 g)
control i ng the ®Yapdloatineghe sinpisséo sanddeapegpd effimnass aprnaiied smpetaurari xi ng,
i) agitating, ) heating, k) cooling, 35 1) adjusting the pressure, 120 7
July 2004

243.  The method of claim 225, wherein at least about 1,000 samples are processed in

parallel.
15
244.  The method of claim 225, wherein the processed samplés are analyzed by visual
inspection, video-optical microscopy, image analysis, polarized light analysis, near
field scanning optical microscopy, far field scanning optical microscopy, atomic-
force microscopy, or micro-thermal analysis.
20
245.  The method of claim 225, further comprising analyzing the detected solid-form by
infrared spectroscopy, near infrared spectroscopy, Raman spectroscopy, NMR, x-
ray diffraction, neutron diffraction, powder x-ray diffraction, light microscopy,
second harmonic generation, electron microscopy, differential scanning calorimetry,

25 or thermal gravimetric analysis.

246.  The method of claim 225, wherein the processed samples are analyzed by an in

vitro assay.

30 247.  The method of claim 225, wherein the selected solid-forms of the compound-of-
interest or the enantiomeric derivative thereof comprise a salt, a hydrate, a co-
crystal, a dehydrated hydrate, a solvate, a desolvated solvate, a clathrate, an

inclusion, or a particular polymorph, or has a particular crystal habit.
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m addi ng additional conponents, n) stirring, o) mlling, ©p) filtering,

5 ¢cl) centrifuging, r) emulsifying, s) nmechanical stinulation, tig

ul trasound, u) |aser energy, 10 v) a tenperature gradient, or’ P4 owi ng
the sanples to stand for a period of tine at a specified tenperature. 243.
The net hod of claim 225, wherein at | east about 1,000 sanples are processed
in parallel. 15 244. The nethod of claim 225, wherein the processed

sanpl es ar e?%nal Yhseretrd of cleimp2s, whepiaat leam onaaf Gesgrensised samples cpoRiseDY, | mage

anal ysi s, pol arit¥1_€@odéﬂcﬂﬂd—oﬁiﬂ%ééﬁih%pmﬂ&%éﬂcaﬂ}éﬂxﬂh&ﬁf@ﬂﬁ!i ng opti cal
m croscopy, far field scanning optical mcroscopy, atomc- force
m croscopy, or mcro-thermal analysis. 20 245. The nethod of claim 225,

further conpi si Ancdidaloy dembyihd Setdicerditshs 30donfhoh s hd Yrodhddla BB Gind-
spectroscopy, near infrared spectroscopy, Raman spectroscopy, NVR x- ray
di ffractd on, neutfriBrestior  Aieieiepmenclsiimsive thereglin giefeomarisatly parichedgr

m croscopy, secangloRefalfItint caen@iat i on, electron mcroscopy, differential
scanning calorinmetry, 25 or thermal gravinmetric analysis. 246. The et hod

of claim 225, whrei nPERENSIHEEYSEER f s copouadraf-pesest ofyhaan in vitro

assay. 30 247. The nedil@gederie haiviidelsompMificei N the sel ected solid-forms of
the conpound-of- interest or the enantioneri¢c derivative thereof conprise a

salt, a hydrate, a cob cry¥tesing compansprisoutcesionipg sapmies of saigpnayt & ongor

desol vated sol vate, a cl atfsRicEacembhtichddCl Usi on, or a particul ar pol ynor ph,
or has a particular crystal habit. 121 7 July 2004 248. The nethod of claim
225, wherein at | eastPone ormipggridasyof savples sfihesempaynef-ingasest prribe

conpound-of -interest in engpkdremtic @adtdadveehégined form 249. A nethod of
identifying sets of conditjons or conponents that produce a conpound- 5

of -interest or a diastereoderi cc3gesdmphtomprises @ difsrent mixiure pleas frestiteal | y

enriched or components, wherein each sample varies in the

15 concentration or composition of at least one material, and
wherein one of said at least two components is the
compound-of-interest or the diastereomeric derivative,
having a known activity,

i) the array is comprised of at least 96 different samples,

20 iii} the array is formed by input of the components at separate
sites from multiple sources under the control of an
automated distribution mechanism, and

iv) wherein the array can be connected to or accessed by
means for screening each sample for at least one variable

25 relating to chemical or physical properties,

b) processing the samples by using processing methods to generate an array
comprising at least one solid-form of the compound-of-interest or the
diastercomeric derivative in stereomerically enriched or conglomerate form,

c) analyzing the processed samples to detect at least one solid-form,
30 d) screening the samples to detect stereomerically enriched or conglomerate
processed samples, and
€) selecting one or more stereomerically enriched or conglomerate processed
samples in order to identify the sets of conditions or components that
produce a compound-of-interest or the diastereomeric derivative thereof in

35 stereomerically enriched or conglomerate form.
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10 conglonerate form conprising: a) preparing an array of sanples of the
conpound-of -interest or the diastereoneric derivative, conprisin%: 1)

sel ecting conponent sources for the sanples of said array, at’8WeV®t nore
concentrations, 2) formng said array of sanples of the

conmpound-of -interest or the diastereoneric derivative, wherein: i) each
sanple conprises a different m xture of at | east two conponents, wherein
each sanple varies in the 15 concentration or conposition of at |east one
material, arsd. 20TR5RdhdDor 3RED 243) whbiEh Bl toRPSuiorSakdst M a iGASkeditn,
conponents is the conpound-of-interest or the diastereoneric derivative,
havi ng a known ad&rgohergal, oriveteripasy Biofuey i s conprised of at |east 96
different sanples, iii) the array is formed by input of the conponents at
separ at sites frommultiple sources under the control of an autonated
di stribti ofnechiipdiad 4Rl 3A° wWhepaihs comaoundrodyntersst ispa olisemeleetidd. 2 o or
accessed by nmeangydieotie MAMEABCRALR SHIELa hOYnRlcol RABhuLRE a PRIAD! ©
relating to chem cal  or physical properties, processing thé sanples by

usi ng processi ngf PrBtiffoABCRtigonyiatcte.oF a Palsagehalide. conprising at | east one
solid-formof the compound-of-interest or the diastereoneric derivative in
stereonerically enriched or conglonerate form analyzing the processed
sanpl es to @t ecthedpethodof plaighes0s wherein thercampaundobintergst iSpkng®npl es to det ect
stereomay i cal | y gamd#berdalRbmpngl onerate processed sanples, and sel ecting
one or nore stereonerically enriched or congl onerate processed sanples in
order to identify the sets of conditions or conponents that produce a

conmpound- of253nt eTiRShetiVd of BIRint} RSH G MR PhemAELukVA ] MEn IS &Ale hifing 35

stereonerically enriched, or. congl onerate form
molecular weight less than about 1000 g/mol.

15 254. Themethod of claim 250, wherein the amount of the compound-of-interest in each

sample is less than about 100 milligrams.

255.  The method of claim 250, wherein the amount of the compound-of-interest in each

sample is less than about 100 micrograms.

20
256.  The method of claim 250, wherein the amount of the compound-of-interest in each
sample is less than about 100 nanograms.
257.  The method of claim 250, wherein the total volume of each sample is between 100-
25 250 ul.

258.  The method of claim 250, comprising at least about 1,000 samples.

259.  The method of claim 250, wherein the samples are contained in glass sample tubes
30 in a metal support plate.

260.  The method of claim 259, wherein the caps of the glass sample tubes can be pierced
with a standard syringe needle and fluid aspirated through the syringe tip to remove
solvent from the tube.

35
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122 7 July 2004 250. The nethod of claim 249, wherein the

conpound-of -interest is a pharmaceutical, agrochem cal, or veterinary
product. 5 251. The nethod of claim 249, wherein the conpound-®-308ter est
is an oligonucl eotide, a polynucleotide, an oligonucl eotide conjugate, a
pol ynucl eoti de conjugate, a protein, a peptide, a peptidomnetic, or a
pol ysaccharide. 252. The nethod of claim 250, wherein the

conpound- of 2¢int efBspethed of clap a0, whereinioars prvera sineits deferfommae opB8re The

net hod of cl ai m g@khsampies Rirtrebie: (DRALRBGRYYI cal is a small nol ecul e having
a nolecular weight |ess than about 1000 g/nol. 15 254. The method of claim

250, wherein t hedanoRturher corEniEdep ofthe cafroupd-efistsresi, n each sanple is |ess

than about 100 npy | !&E@%ical%_@ﬁeof-m%oﬁ@%?ﬂ%fﬁfecs#gtgdﬁﬂ-%ﬁgﬁergggerei n the amunt
of the ;%Brrpound-of-l nterest in each sanple is ss than about 100

micrograhs. 20 2%56. PRECHEY RBICOF meregf theZgwponghier ei n t he anount of the

conpound- of - i Nt eRESt arhdneBnceAtRh 8t di ok 5% JFARARAML 100 nanograns. 257,
The net hod of claim 250, wherein the total volune of each sanple is between

100- 25 250 |. 298. FAuskpsiise! gre amprewitbocompongsis @i ng at | east about
1,000 sanples. 2§9. dipe nmethod of claim 250, wherein the sanples are

contained in glass sanple tubes 30 in a netal support plate. 260. The
nmet hod of cl aim 259, wherein the caps of the glass sanple tubes can be

pi ercedio W 2d2. a PhAnsdRddbreminh PIEwAGEH bRe & Mbork [)thcgéﬂh&ﬁst 1?3 sngg%lgtégh the

syringe tip to renpve  solvent fromthe tube. 35 123 /7 July 61. The
net hod of cl ai m #5Eer afgiss @ adiive tharaffess partelppt eystal sieé.an addiormtonte or nore

other sanpl es Wi dthchRfpPeEbilited cAbalifdstanRRgodd solidkorRE0NM4; ncentration
of the corrpound-&f-i ntgr est, bl)% tahle phaysi cgl Eigtlatoe of thcgggeotﬁlgd-form of the

conpound- of - i nt etigs8ltves sofd-fgrms,ox ap aridiftviethat iphibwerveiallizatipr onriredipiaticnponent s,
d) anmount or concentration of one or nore of the conponents, e) a physical

state o1f one _or nore of the conponents, or
S5 263. The method of claim 250, comprising two or more different polymorphs of the

compound-of-interest.

264.  The method of claim 250, comprising two or more crystalline forms of the
compound-of-interest, wherein at least two of the crystalline forms have a different
20 crystal habit,

265.  The method of claim 250, wherein the physical property screened is selected from:
stability, solubility, dissolution, compressibility, compactibility, melting point, or
resistance to absorption of ambient moisture.

25

266. The methed of clairn 250, wherein sub-methods or individual samples within an

array are subjected to processing methods that are different from the processing

methods to which other sub-arrays or samples, within the same array, are subjected.

30  267. The method of claim 250, wherein processing methods to generate the method
comprises at least one of:
a)  adjusting a time,
b)  adjusting pH,
¢}  adjusting amount or concentration of the compound-of-interest,

35 d)  adjusting amount or concentration of one or more of the components,
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0 pH 10 262. The method of claim250, wherein one or nore of the
conponents is a solvent, an acid or a base, an additive that affects
particle or crystal size, an additive that structurally st abi P984
crystalline or anorphous solid-forns, an additive that dissolves
solid-fornms, or an additive that inhibits crystallization or precipitation.
15 263. The nethod of claim 250, conprising two or nore different
pol ymor phs of th® cBf8E- of -i nterest. 264. The net hod of cl ai m 250,
conprising two of)y NopRcigkapist,al | i ne fornms of the conpound-of-interest,
wherein at |east two of the crystalline fornms have a different 20 crystal
habit. 265. The ®et heRRtrgingthsieapontion ofioas e Tore REthE FYmERBENtS, pr operty scr eened
is selected fronw) shadity, solubility, dissolution, conpressibility,
conpact iegi lity, nelting_ point, or resistance to absorption of ambient
moi sture® 25 266V TheeAdi8od of clai m 250, wherein sub- methods or
i ndi vi dual sanpl s whdahhd) an array are subjected to processing nethods
that are different fromthe processing nethods to which other sub-arrays
or sanples, withFh tt8% e array, are subjected. 30 267. The nethod of
cl ai m 250, wherepn pideassihbgreiRidiods to generate the method conprises at
| east one of: a) adjusting a tinme, b) adjusting pH, c¢) adjusting anmount or
concentration of“‘?headzlg’#ﬁg‘élﬂﬁﬁab‘foﬂfpﬁfl@ﬁest, 35 d) adjusting anount or
concentt@ti on of yonegpfingrore of the conponents, 124 7 July 2004 e)
nucl eation, f) precipitation, g) controlling the evaporation of one or
more of the conp®nentdling ) nixing, 5 i) agitating, ) heating, k)
cooling, 1) adjugtingidiag pressure, m adding additional conponents, 10 n)
stirring, q)  centrifuging,

r) emulsifying,

15 s)  mechanical stimulation,

f) ultrasound,

u) laser energy,

V) a temperatire gradient, or

w)  allowing the samples to stand for a period of time at a specified temperature.
20
268.  The method of claim 250, wherein at least about 1,000 samples are processed in

paraliel.

269.  The method of claim 250, wherein the processed samples are analyzed by visual
25 inspection, videc-optical microscopy, image analysis, polarized light analysis, near
field scanning optical microscopy, far field scanning optical microscopy, atomic-

force microscopy, or micro-thermal analysis.

270.  The method of claim 250, further comprising analyzing the detected solid-form by
30 infrared spectroscopy, near infrared spectroscopy, Raman spectroscopy, NMR, x-
ray diffraction, neutron diffraction, powder x-ray diffraction, light microscopy,
second harmonic generation, electron microscopy, differential scanning calorimetry,

or thermal gravimetric analysis.
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o) mlling, p) filtering, q) centrifuging, r) enmulsifying, 15 s)
mechani cal stinmulation, t) ultrasound, u) |aser energy, V) 31 eg@e ature
gradient, or w) allowing the sanples to stand for a period o Iy
specified tenperature. 20 268. The nmethod of claim 250, wherein at Ieast
about 1,000 sanples are processed in parallel. 269. The nethod of claim
250, mhere|g1the frocess | es are anal yzed béﬁVlsual 25 i nspection,
vi deo- opt i cAf? 3h%{F‘§}§tfe§’r°°ﬁ%§F%“faP‘? e a@ﬂl’“ﬁﬁéﬁ/’é‘l s, near
field scanning oghhgahhnlcroscopy, far field scanning optical mcroscopy,
atom c- force mcroscopy, or mcro-thermal analysis. 270. The method of
claim 250, further conprising analyzing the detected solid-formby 30

i nfrared spewtr oskORdthod W alainh PI0 ah@éinmekétasébﬂa%mRaﬂM csThiRhd-65 C Opy, NIVR,
x ray diffraction, neutron dlhfra i on, powder x-ray d|ffract|on i ght

m croscoby, secBFFSHRMREM tSaliorzats b Ro-catialct dguimrd hukes gyolvalr-er er enti al

scanni ng cal or i n@dssiyated Rivate)LEaMtatcQirBMElNRIL, bita RRARLMESIymdpS of habal y 2004
271. The met hod of S alntéﬁablmhereln t he processed sanpl es are anal yzed by

an in vitro assBiIcusy st fret hod of cl ai m 250, wherein the sel ected
solid-forms of the conpound of - interest conprise a salt, a hydrate, a

co-crystal, ted hydrat e, . a solvate, desolv ted sol vate, a
clathrate, %f? 0f§ "%%&tvttfea|adﬁasberﬂ;ﬂ%ﬂwwceet FRERIeSCOMAISEY cul ar
crystaltthabit. 2tE8d1a§EEl€orHﬁicfH@ﬂvaﬁf/eiﬁH@dsﬁteZﬁ@mcaﬂ@&fr&héﬂf@im.' east one of the

processed sanples conprises 10 the diastereoneric derivative in
di astereonerically enriched form 274. A systemto identify an optiwm

sol i d-formpfa. a seppendddalifi Mtopfiasisolid R b $Edhiboundof-idtdreRtUs AP
di stribution nec%anlsnteffectlve tgwgmggare at. |l.east 10, 000 Ies each

sanpl e conprisiny a AF3EPEHd dribo angm p %@Ye@ﬁﬁwTBaﬁ@ﬁﬁd%
wherein one of said adanpReShcH WppkebRMMRIM difféerdt RExtERFPAUAHT twof - | nterest

15 components, wherein one of said at least two components is the compound-
of-interest,

b) a system effective to process the samples by using processing methods to
generate an array comprising at least one solid-form of the compound-of-
interest, and

20 <) an analyzer to detect solid-forms within the samples and screen them for

new or enhanced chemical or physical properties.

275.  The system of claim 274, wherein the compound-of-interest is 2 pharmaceutical,
agrochemical, or veterinary product.
25
276.  The system of claim 274, wherein the compound-of-interest is an oligonucleotide, a
polynucleotide, an oligonucleotide conjugate, a polynucleotide conjugate, a protein,

a peptide, a peptidomimetic, or a polysaccharide.

30  277. The system of claim 275, wherein the compound-of-interest is a known

pharmaceutical compound.

278.  The system of claim 275, wherein the pharmaceutical is a small molecule having a

molecular weight less than about 1000 g/mol.
35
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b) a systemeffective to process the sanples by using processing nethods to
generate an array conprising at |east one solid-formof the conpound- of -
interest, and 20 c¢) an anal yzer to detect solid-forms within/¢HE28%hpl es
and screen themfor new or enhanced chem cal or physical properties. 275.
The system of claim 274, wherein the conmpound-of-interest is a
pharmaceutical, agrochem cal, or veterinary product. 25 276. The system of
claim 274, Wier el Ytemebelpoiid- Wicrdimthe preynt pEtheepreronerbefistessitii gash a

pol ynucl eotide, amoflil BoNHEl £66t19600RKMIAt e, a pol ynucl eotide conjugate, a
protein, a peptide, a peptidom netic, or a polysaccharide. 30 277. The
system of claim 275, wherein the conpound-of-interest is a known

phar maceut i ggl  CORROUBH of Aifr 275 NEhePdl S thE Pniint 6F @BL een%%ﬁmd-w.weﬁem LG
pharmaceutical is a_snmall nolecule having a nolecular wei ght f'éss than
about 1000 g/ nol sapk is ke tranphpyt 19Qmicrgergns. The system of cl ai m 275, wherein
t he anbunt of the conpound-of-interest in each sanple is |ess than about
100 mIligrans. 280. The system of claim 275, wherein the anount of the
conpound- of 2§1nt eflesystem obglain 278, vehigrgin e pyoyng eEthe eampopsbeftintedst ipachogr ans.
281. The system Qfnpfdifies ReArabot160 RinBedde anount of the

conpound-of -interest in each sanple s |ess than about 100 nanograns. 10
282. The system of claim 275, wherein the total volunme of each sanple is
bet ween gl00282250The syd8A of dhie 58 Sk MRiOthe A vDlumé B eakl? SRiphSik Bdwadn 1pgast about
1,000 sanmples. 15 254. The system of claim 275, wherein the sanples are
contained in gl a&®9Manple tubes in a metal support plate. 285. The system
of claim 285, wherein the caps of the glass sanple tubes can be pierced
with a standard syringe needle and fluid aspirated through the syringe tip
to remove 283 solhessterh pbehin?a51aobyprising® leaftabow y 0@ sangplesc| ai m 275, wherein
one or nore sanples differ fromone or nore other sanples with respect to
at | east one of. a) anobunt or concentration of the conmpound-of-interest, 25
b) the Physitdal Thesysernpf ¢leim 298] whtrdimthersaniplestaee awotripodindlass samplesniast |

in a metal support plate.

285.  The system of claim 285, wherein the caps of the glass sample tubes can be pierced
with a standard syringe needle and fluid aspirated through the syringe tip to remove
20 solvent from the tube.

286.  The system of claim 275, wherein one or more samples differ from one or more
other samples with respect to at least one of:
a) amount or concentration of the compound-of-interest,
25 b)  the physical state of the solid-form of the compound-of-interest,
c)  theidentity of one or more of the components,
d)  amount or concentration of one or more of the components,

€) a physical state of one or more of the components, or

H pH.
30
287.  The system of claim 275, wherein one or more of the components is a solvent, an
acid or a base, an additive that affects particle or crystal size, an additive that
structurally stabilizes crystalline or amorphous solid-forms, an additive that
dissolves solid-forms, or an additive that inhibits crystallization or precipitation.
35
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c) the identity of one or nore of the conponents, d) anount or
concentration of one or nore of the conponents, e) a phyS|caI state of one
or nore of the conponents, or f) 30 pH 287. The system of cI7dPpn2995,
wherein one or nore of the conponents is a solvent, an acid or a base, an
additive that affects particle or crystal size, an additive that

structurally stabilizes crystalline or anorphous solid-forns, an additive
that di ssof8fes &b velemaf elgim 5. compaigiag o moreditferemielymernbs g&thal | i zat i on
or precipitati oneondoudldf-ifterttl Y 2004 288. The system of clai m 275,
conprising two or nore different polynorphs of the conpound-of-interest.
289. The system of claim 275, conpr|5|ng two or nore crystalline forns of
the 5 conpopgyd- ofhd 3580 @S ElainVd¥8T hRAS mdk\Qy @itidetmE& oy &eal | i ne forns
have a dlfferent crystal habit, %he system of claim 275, wherein the
physi cal® pr oper t SPgeREbdp ey, g@ﬁ@%@éﬁmﬂﬁ@ﬁﬁﬂm§ﬁﬁ@FWFﬁ?msB%ﬁ@@ﬁﬁﬁ@?

di ssol ution, comgi@askhility, conpactibility, nelting point, or 10

resi stance to absorption of anbient noisture. 291. The system of claim 275,
wherein sub-arrays or individual sanples within an array can be subjected
to processizm. nermqﬁema&]alamsdmfréﬁ ﬁl@&)h)f's'ic@mrgﬁkﬁyQér%géﬁ'sa&ted%nhOds to
whi ch ot her sub- arrays or _sanple wthin_t sanme array, are subjected. 15
292. The systen1%?I@VQPWP@?Sdm%ﬁ%@éﬂﬁ“@?%%@b@&%@mﬁ%¢36ﬁ§wﬁ@g@@ﬁbpate t he
array fonpri sesrefibtahc@dSibs@portifamBien@fidistadel Ny a time, b) adjusting pH 20
c) adjusting anount or concentration of the conpound-of-interest, d)

adj usti ng anount or concentration of one or nore of the conponents e)

nucl eation, 2d1) PrRCyREh L E8H 278) whadh mtdda?go rliktEviPRAAL Walinah sRRe Or nore
of the components, = 25 h% m xing, i) agitatin

can be subjected to processing methods that are %1ﬂerent from the processing
methods to which other sub-arrays or samples, within the same array, are subjected.

15

292.  The system of claim 275, wherein processing methods to generate the array

comprises at least one of:
a) adjusting a time,
b}  adjusting pH,

20 c)  adjusting amount or concentration of the compound-of-interest,
d)  adjusting amount or concentration of one or more of the components,
e)  nucleation,
) precipitation,

g)  controlling the evaporation of one or more of the components,

25 h)  mixing,
i) agitating,
1) heating,
k)  cooling,

)] adjusting the pressure,
30 m) adding additional components,
n) stirring,
0)  milling,
p) filtering,
q)  centrifuging,
35 r) emulsifying,
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J) heating, k) cooling, 1) adjusting the pressure, 30 m adding additional
conponents, n) stirring, o) mlling, p) filtering, q) centrifuging, 35
r) emul sifying, 128 7 July 2004 s) nechanical stinulation, t7)1“{¥28?‘4asound,
u) |laser energy, v) a tenperature gradient, or 5w allowing the sanples to
stand for a period of tine at a specified tenperature. 293. The system of
claim 275, whereiin at | east about 1,000 sanples can be processed in

paral l el . 10 2945 Th&edpwedsimgplatiqngi m 275, wherei n the anal yzer conpri ses
means to conductyvi syghsouhd)Spection, video-optical mcroscopy, inage

anal ysis, polarized |ight analysis, near field scanning optical

ni croscopy, far ¥iel $S€E% @ ng optical microscopy, atom c- force

M croscopy, Or mCr og{chptamte Ay oks. 15 295. The system of clai m 275,
wherein éhe anal yzer conprises nmeans to conduct infrared spectroscopy,

near inftared spBttr gLudnhe REPIH \sTRddoraRenpof tipgrt 2 spepifigd tegperpiugeet | on,
neutron diffraction, powder x-ray diffraction, |ight mcroscopy, second

har noni ¢ geperatjion, electron mcroscopy, differential scanning

cal ori met ry*or Thefestagie! grima et sren adeasiabpe 1,099 sampes cpmbe mrpessefhinf ¢l ai m
275, wherein thepafgl yzer conprises neans to conduct an in vitro assay.
297. The system of claim 274, wherein the automated distribution nechani sm
is effective 25 to deliver and the detector is effective to detect

nanogr aro quagat i t TRSsy&bmbPQaintPBPERISn e whdWRF &prisebafans to conduct visual
inspection, video-optical microscopy, image analysis, polarized light analysis, near
field scanning optical microscopy, far field scanning optical microscopy, atomic-

force microscopy, or micro-thermal analysis.

15 295, The system of claim 275, wherein the analyzer comprises means to conduct infrared
spectroscopy, near infrared spectroscopy, Raman spectroscopy, NMR, x-ray
diffraction, neutron diffraction, powder x-ray diffraction, light microscopy, second
harmonic generation, electron microscopy, differential scanning calorimetry, or

thermal gravimetric analysis.

20
296.  The system of claim 275, wherein the analyzer comprises means to conduct an in
vitro assay.
297.  The system of claim 274, wherein the automated distribution mechanism is effective
25 to deliver and the detector is effective to detect nanogram quantities of the

compound-of-interest.
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