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therefor to identify solid-fornms, particularly of pharmaceuticals, wth
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This application claims the benefit of UJ.S. Provisional Patent Application Nos,
5 60/175,047 filed January 7, 2000; 60/196,821 filed April 13, 2000; and 60/221,539 filed
July 28, 2000, all of which provisional applications are incorporated herein by reference in

their entirety.

1. FIELD OF THE INVENTION
10 This invention is directed to the generation and processing of data derived from

large numbers of samples, the samples comprising crystalline, amorphous, and other forms
of solid substances, including chemical compounds. More specifically, the invention is
directed to methods and systems for rapidly producing and screening large numbers of
samples to detect the presence or absence of solid-forms. The invention is suited for

15 discovering: (1) new solid-forms with beneficial properties and conditions for their
formation, (2) conditions and/or compositions affecting the structural and/or chemical
stability of solid-forms, (3)conditions and/or compositions that inhibit the formation of
solid-forms; and (4) conditions and/or compositions that promote dissolution of solid-
forms.

20

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 21.1 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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forms. In a further aspect, the invention provides high-throughput nethods
to identify sets of conditions and/or conbinations of conponertisly 2004
conpatible with particular solid-forns, for exanple, conditions and/or
conponents that are conpatible with advanta- geous pol ynorphs of a
particul ar pyewwEegutical. 7 July 2004 WO 01/51919 PCT/ US@HrRRedehs31
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Substances, such as pharmacentical 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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Resol uti on ¢Qfm§ie anddntieifitRys Bvbaht g@@ﬂfe a{)/taér*slta&saﬁaﬁt%pe ol m&r?}v%ug Q’ﬁﬁ[tgal
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enantiomer crystalizes normally (Addadi ef al., (1 981), J. Am. Chem. Soc. 103:1249;

25 Addadi et al., (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 industry, 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 opﬁcally~activc enantiomer. Neutral
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2 7 July 2004 WO 01/51919 PCT/ USO01/ 00531 or crystal clusters of both
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neutral . Thus, upon spontaneous crystallization of a chiral conpound as its
conglonmerate, the resulting clusters of optically-pure enantioner crystals
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the 20 seedd@ny kelevgnt vagiables ispeedsfif ect of sol ubl e additives is the opposite
(Jacques, J. et al. Enantioners, Racemates, and Resol utions,
Wl ey-I nfjersci eacig, w York (1981), p. 245). The definitive
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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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35 by (3) conversion of the resol ved diastereoner into the optically-active
enantioner. Neutral -3 7 July 2004 WO 01/51919 PCT/ US01/ 00531 ddwpad¥ts can
be converted in diastereoneric pairs by direct synthesis or by formng

i nclusions, while acidic and basi c conpounds can be converted into

di ast er eonegigoizadihbs. (For a review see Eliel et al ., Stgéf;@gﬁﬁgg’_,'gtry of
Organi ¢ Conpounds, John Wley & Sons, 1Inc., New York (1994), pp. 322-371).
For a particular chiral conpound, the nunber of 5 reagents and conditions
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screeni ng %%‘apﬁg{sﬂlrrér?@%?e ]é%/ng%a??a\??ﬁ%gvgsggf’sgﬁﬁg%ﬁed. 15 2. 1.2 Conposition
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as a salll e. g. Addrienallydthsspmerqrapousd ran eaystallizels gioee than ensglistingfont ai ni ng
conpound.  GeRRUSclshes . & Chak Rl Al didroht et BAl ArSotm ) brdhiH Mt 3804170

c

nol ecul'es. During crystallization or precipitatiaon an adduyct hol ecul e
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conpositio I .as_inclusiaons, s as r . er

nol ecul e | r%?:%?%@?%fe’ :féegﬁlfaﬁ[ r%a%tgwﬁa hist ‘%{‘é’ﬁaa%%ﬂiyaqc“g%w ts“’é‘f/”\}’sﬁ%tbﬁ{%ﬁg\ﬁ&d”% thin a
mat r ihx) 15kaowe thabdiieest polythaphsof sl sameiphotnasiutical cambdvadiffeeenpr of ound ef f ect
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manuf act ur %ﬁ%#ﬂagaﬂ%%?%g%re%%?g% M&EJSB% arrp?g‘l,aésib%\b\éﬁ S%r%%g&%%mgl&ssol ve nore
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‘compound can, crystallize jn different. external shapes. depending on,
anpngst ot ﬁgwoﬁﬁés%%rm i’f“?%rr@g]@slfeﬁ’@ﬁ% & PAAICHECAL B um  These
crystal -Aace shapes are described as the crystal habit. Such information

IS inmportant beg_qgseAInlaﬁ:hg{‘y%l@L habit has a |large influence on the
0.

crystal's surface-to- Al t hough crystal habits have the sane

i nternal struct dremeheys salids dndheotherdnnd, bae noicrigab shapy stdxiannaibel

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
35
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crystal i ngph QfdtiifRalRBR4. ¥he methods used include milling in a liquid vehicle and air-jet
milling. Unfortunately, mechanical attrition of pharmaceutical solids is known to cause
amorphization of the crystal structure. The degree of amorphization is difficutt to control
and scale-up performance is difficult to predict. But if methods for production of

HL

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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t herapeutically active blood levels, in contrast, the amorphodduly@® is

readi |y absorbed and is therapeutically active. 2.1.6 Particle and Crystal

" Size .5 Particulate matter, produced by precipitation of anorphous

particles oryoeissieal |1 zation, has a distribution of sizegchhRbydadies in a

definite way throughout the size range. Particle and crystal size

distribution is nost commonly expressed as_a popul ation distribution

rel ating toXReust aithe eencentrabigh of & eempaund-gfintespsiadiysting the pmoumiar theyst al  si ze

di stri but i Ogoregit@lith SEScoRPERER colipBRint RBhttp (RIBREDhE Br AP AUiAgNEt Properties

I ncl udi ng 10u5)arti [e.g&ge%an e, separation of ‘particles and crystals from

the sol vent SOMROGEApAjusting thesglvrtirgpovaliate; ymodpcing o aqueleationfyem oper ti es

i nvol vi ng sh&bﬁmmgajfa@rqc@t:aﬁﬁméve@& ccgﬁbni_?%leﬁapoﬁﬁd? of ﬂ&sts%lberﬁ e, %@usﬁﬁé% _

i mportant i eutical .coppounds.. The.nost .favor.ed.size | stribution

i s one that Palhgecﬁ" %%}%%%@gﬂng HP—:gyafpon(;fplve Piftece ek %ngadﬁ’rsmﬁﬁaé? F?}T’%’z are about

the sanme s¢omposition.t Other diysisilifation orthedsincptakblimation) eafwdjffisenknown and

r epr oduci bl . ] of ten
GesoliidnRcR R ine %év%{%@?%de&idﬁxﬁg?ﬁﬁﬁgﬁ IR B RS it

preferred. The smaller the siz NI g o-véﬁ ume ratio.
The pr oduct Psmasentied] Sptids, 186,489%r nanocrystal forns of pharnmaceutical s

has become i ncr eaabmabs solilUah BEbbtaiRePR oAl Hahh 4 FRY A6 void
bi oavai | Zgith]gt‘ due@_'t esi t her, the, known I ncrease In {si;g*ubi IY?lythgf fine -
0

particle nagpieally preferred sryptallizationderoshss hEy saalsq bragrepasddivve di r ect
i nt roduct i odisraptirgamneaitibg olysal seictag@nocrystals into cells. Conventional 20

reparation of these fine particles or crystals |.s based on chani cal
s ng of the ﬂﬁ%&f&s@a‘fe?oe&en@&‘ﬁmw of Rystalization we 0%».8‘?%‘ OVl ling in a
| i qui d vehi@ysalbaatiombasefl et struviurdl mnderstiufiny dod wat ity todsipariyetls aat othet i on  of
phar maceut i R i S cfdl | i . the,crystal
Structur g, ‘Phe gt eculntid ins Soft BRI Eoflin i 100"
scal e- upIpaneigholagicef meleonlar crvsilspemangpriserriy a mgtier of fmineandégs (Weisshwelduct i on

of 25 nanopgmiahs, R, MdTREbIWi 0MbREINERb AR W psinakibR! in %Mz&%ﬁ%?,h@@,
par arreterszlcggg)ege di scovered, the added expense of mlling cou be
obvi at ed. 2."Z74eneration of Solid-Fornms Crystallization and precipitation

?r e phaseI chang@eciusainangsatlables hﬂufﬂw cfygfﬁnﬁﬁﬁc{hlflpﬁéiphtioﬁ,oﬁxﬂﬁ)ﬂﬁe%{lﬂﬂéﬁhﬂ solid
roma so : [ Us SOl L e, stallilzatlon .al so Ing €S

pol ynor phi g&l %%G:?’F%B?I?y ﬁgﬁjﬂrﬁ%&@%%? %alnflg%ca %58 PRy FREH I RrOcesAtANET 48 o o
type of 2@rayeilable, testing efiindividual pefidaforrhativniand ciystaintrechtmatification istinch a
subst ance xSy YA g?éces%ﬂ t BRELP REdRE-P deS WBEHRE H{egﬂé&\{gﬁﬁ%é’s%& st hen

the system_is processed to _achi eve ‘'supersaturation nucleati on
and gr owt h.huedigdon thousands of epmbizatignssio ephieve pe optimized gelidsfosms oAf thegurranki t ed
to, adjustisage éfitke &1€TS bRt GRS cfROfVEIS Liftthohliptiti AR or KeHilbPinRLd SIRL-Rbns
adj usting tilq %harmaccuﬁcal and other formulations. To remedy these deficiencies, methods for rapid
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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conpound-of -i nterest; adjusting the anmount or the concentration of a
conponent; conponent identity (adding one or nore additional ddnlpdd@nts);
adjusting the solvent renoval rate; introducing of a nucleation event;
introducing of a precipitation event; controlling evaporation of the

solvent (e.g., adjusting a 5 val.fA/MMARY-QRTHE INVENHIQNti ng t he evaporative

surface area); apd fdiashi fig FlEnt Q{aﬁﬁ%ﬂ rovia@ RSl b2mpfel BGlorising 2 .
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t housands of sanguc@§sairbat iegahywo gerponerts is thei cpmpgundf-interest dieving Desmpint e t he

i nportance of crygfal structure in the pharmaceutical industry, optimal
crystal structures of optimal anorphous solids are not vigorously or
systemati cal | {) stipgitwo sampdessemipriseiselidyerrey ¢flthe compoundofingerekt baslinge t he si ngl e

solid-formthat difeditilsiQPSKE ¥E8 30 lack of effort can lead to the
failure of a dru cangi date even t}hou | the candi date may be
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f The i i i i [ s above.
32" r7n 2 5| y' 238211& aydd REHQSHInRE bEhE ANIRERSH Sephllfe sit&sﬁ'b%mgﬁlﬁﬁg&ﬁgeq v

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,

Ta



3. SUMVARY OF THE INVENTION In a first aspect, the present invention
provides an array of sanples conprising a plurality of solid-fornms of a
si ngl e conpound-of-interest, wherein: a) each sanple conprises 7auifober ent
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
said at | east twd) dberpoyenfosndddytitymt clahpaumpdaais-at sdpanesites floavinnigpla known
activity, b) the ar i ri of at least .96 different ganples, c)
the array is for msdJ o%egl %g%?ﬁ%foht?ﬁgf acnoar‘r"‘go(?naéeﬁitdzsttréqug%%’Bgﬁhg?gn’sz’inﬁes from

mul ti pl e sour ces4) uwithesin thherrgyonat botonoécteine atdccasmti byl nethustfod doreeniagneacRchani sm

and d) wherein the connect t r accessed b ans _for
screeni ng each sanp%ﬁl% %r%?%?st? neeavélfjgng?llgavlg ﬁ’a B ery ylmﬁﬁlpg%?gﬁﬁ%ﬁp al or
physi cal propedt pesessihgtha ssaperig usisppotessingmethodsse pénciatev@nipeongrohgdes an
array of sanples - Bl ity of sold.d-forms of a single
conpound- of - i nte}eggg?gl\;\%%@gﬁsﬁl:ld g’fﬂge‘gfléheésgg}?ﬁ?nedo%%%}%?&es a different mxture
of at |east two bonfoorempet, tivheesentimeatidn preddep b encthad bBdetdrmirtinpes solid-form
concentrati gp, 4 1C t e material ., and wherein one of
said at |east ﬁﬁ l&%o Q%dérﬁ 61:lgist tﬁ%&g%%ﬁg%%ﬁ{eo ISoNep REop ?r%ﬁsaﬁ?rﬂ‘a’sglgknom
activity, b) & bpeamingewerayafpingdesedhprcompoumdiof-thidret, vempdsinghe

conmpound-of -i nte i i s hysical.state fromthe other, c)
the array is con%f?srglgglﬁ%fc &g rg%é%rﬁ%égrgﬁ?@g% %ﬁ P%%?sr?ﬁfﬁ-‘ésaf HHRE array is
fornmed by input of coh@ngatopHnents at separate sites fromnultiple sources

under the contro ?g? di_stributian hani s and e) wherein
the array can beb)cg;llr?g@ %git 0 éfgﬁngig%géﬂel%momfoun%é%gn St En}é‘?‘r%%‘ni ng each
sanple for at |easl eathsanapnl¢ eripipeisesealdiffarenymidure beatilestitwo copupsits atherein

properties. In a thir the present .invention.provides a nmethqod of
preparing and process?ar?g%ﬁ)?]é?rn r%glf/1 ﬂgefcogcg’rr%%?neog OE%Oﬁ%roflggrh%fVaégﬁﬁ%ﬁ?%’f“?tfﬂ'iaq’of
solid-forns of a singaml wempoenedf edid atdtastries tompanentpisitisi compowat-Fadteredtj ng
conponent sources forythe sanpl gc%wqf said array, at one or nore
concentrations, b) formiig sal d arr%iy of sanples of the

conpound- of - i nt er es?), thakeaes pomprisedef@hlcss Ap ifferorpmplegs a di fferent m xture

Concent ration or canpaearogs MAbE i iaF e SRR inSRul e it ne of
said at |east two conpurrentsier the tdngoloafap euindated distribweioe stechdnix, mgl a  known
activity, 2) the ari{})a%h(j:r&n ?h%rgpr%r §ﬁ%e %I)nn%&tecl &3¢ Eccgsgecpgyf 1I1§a§15e E)E' scsrgémgeegdh 7a
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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7 July 2004 3) the array is fornmed by input of the conponents at separate
sites fromnultiple sources under the control of an automated distribution
mechani sm and 4) wherein the array can be connected to or accesisad0by
means for screening each sanple for at |east one variable relating to
chem cal or physical properties, and c) processing the sanples by using
processi ng net hods i oegrbiengle eomsasrarﬁﬁfercrmmixthmioﬁglabt twb eagponkms) whiefefrer ent
.SOl ! d- f or s Of . t he CO%@Q%]Q?&A&QP‘SE&(?O%CGH I‘Eklo% OE'? 1t13r§QFa?¥eastteremgt eaﬁent

i nvention provides a ne etermnin FOrim 6 e
conmpound- of -i nt erest ehbwheos e exd grla‘sewpedmphr@sts isuthd anmppmndpe‘mteres
conprising: a) prepar h%gaﬂmﬁ&hgé/ sanpl es of the conpound-of-interest,
conprising: 1) selecting conp onent’ ‘Cources for the sanpl es of said array,

at one or nore conéeﬁlf-‘raeraymnsmprzsydbmiciaﬂgﬁdafeubnammgps,of sanpl es of the
conpound-of -intere feret m xture
of at least two co%ohh\eéﬁr%ﬁﬁsvx% rmed bﬁﬁﬁ@%ﬁ;@% ?%eggéﬁrs?%azat‘?m%? gr lple
concentration or conp&sn‘qesomﬂeoﬂleatbntlio}sd@na@tnmammemba[onmeam:svmerdel n one of
said at |least two GO/ of <d havin nown
activity, ii) the arragg}?gtﬂzeoéln% %%1205%8@9‘ eas‘fce%%c%d‘l%?l 28 A EER Ieac iii)
the array is formed byeniphplot atdéastdne vahisaelatitggo elterrs'cabmy&ic%pltopanésrom

mul tiple sounge t trlbtlon mechani sm
and 1) uhor el Poeia kel Boc AP HLARRNS o' LR RE L
screeni ng each kastphesolidiforarofiteasmpome-ofdntéredti e rel ating to chenical or
physi cal propegjtig: I i ceSS|ng nmet hods
Fo genor ate ottty B AERRslahis AR G B RIETL

conpound- of -i rﬂ)eﬁﬁé@tmg@r)eoanarwvmgstﬂkaalp]lnscl)@esgtbdpaacrqmredldt—forrnieﬂthct at | east
One soLi g Torm med Bt asRlokicl @RSVIR L LELESS: e SRRk
conprising solid-torns, e et erm ni ng ai°ss0 |on ?nles 6f 2t he
sanpl es, and f) Sféllll?@t,lbli%N@h@mwiculmoédﬁnmmmsmbémmml ng the
solldformwthﬂp} [ a t he
present invention pgrng)ﬁ\%%s gg tgéﬁje%he g%nﬁ&p%&l?&famnm% de&l}?’l gg‘%mf tions or
conponent s edvditiony e comprgnts Blabprayenhoranhiizt fonmlioa of su’yst:dhriﬁmm ofa a

conmpound- of 5 EﬁJ—S‘ﬁBtcreQPE@Eﬂrﬁin g: a) preparing an array of sanples of the
conpound- of-| terest, conprisin 1) sel ecting conponent sources for the
sanpl es of saia mepmng aperrayd sonpleso gie comparof- -atdrenspm@jsifgor m ng sai d

array of sanpl esypfsfh6CONPRARNLoREes BB Gibles m%fdea'lﬁy, 4Pone 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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7 July 2004 i) each sanple conprises a different m xture of at |east two
conponents, wherein each sanple varies in the concentration or conposition

of at least one nmaterial, and wherein one of said at |east twyJolygddhents
is the conpound-of-interest, having a known activity, ii) the array is
conprised of at least 96 different sanples, iii) the array is forned by

i nput of the cbnpeledineeneer meppmensted simmdes that dometbatd the erystalbue-foas ofthder t he
control of an aut.gBhed ofimddLst RN IGERAR " ' array
can be connected to or gcp.essse%%yep%ég%glﬂ?tg% §é§§corfg§gc}lﬁno\ég 3%@&1&’8%%}% g for at
| east one var i ablpeevertioainhiby fermati¢neofitheatrystailingigrei dalhe omppendidaf- @gereds)
processi ng the S§Pl.6S:P¥ndks s £QG | 2 array
conpri sing at _]easte one gol’i -fr%rIﬁrﬁ%ﬁ‘%ﬁ%ﬁg}r%&ﬁgggﬁg@g?glﬁ%ﬁgﬁﬁgﬁeg%&

anal yzi ng t pediiiopsersemponepigplatrsvarss fdmagion ofa soliderystalinmefogn bf aedmpongd-afnd d)
sel ecting Opg.r&f, c %@Sir%g ocessed sanpl es having the particular solid-form of
the conpound-of-interest in order to identify the sets of conditions or
conponent s t ha) Bieparing gapatyi dfsanplgstof thetselidraystdllingtform efghe epnfpowd-affintetess,
conpound- of -i nt eg isink @ Sixth aspect, the present invention provides a
met hod of identifying sets of conditions or conponents that prevent or
inhibit formati o) cflegingicompaientispucdsdenthedamples ebidaurmyl abncionmerest |
conprising: a) preRakdn@uns array of sanples of the conpound-of-interest,
conprising: 1) selecting conponent sources for the sanples of said array,
atone or nore céhdemirgwidangy obyamplss of thecosaiodndaefrinyrestf whaeipl es of t he
compound- of - Nt er €34, e S onlplis RAUNS AR Funf SRR Borthich L Gibrelil X1 LT
of at |east two conponents, erein each sanple varies inthe
concentration or corrp%hﬁmiewle%wthﬁé@stten@ﬁ@n@a@moamn Ofainhtasmhgfrleittni@,ne of
sald at least two COMBONGRen bit of ifd AR ordfonbl RRSbHI o BMGrefin POMN
activity, ii) the array is conprised of at |east Ifrerent sanples, iii)
the array is formed birecemperundpi-inteecst bprarrdmown attivitgpar ate sites from

mul tiple sources ypdgk flies COMLE ofAf 1620 94l L stribution mechanism
and iv) the array qgn be cq?mect esd .ct’o gr ggglgig%ggﬁ%{}]g%eans for screening
each sanple for atii) tageraynénped byabpus of bk semprgentoat ctraratasites fem phitiplcal
properties, b) processs hite- SAGRIERAN aiShitt: ALAGERE LGhARLNANS Lo
generate an array of processed sanples of the conmpound-of-interest, c)
anal yzi ng the procd¥std asaigen e cangeaiisite et acegssdddasneanfer ssicehiog tach enple

crystal line-formof fpg 1cRMRRYAGLR relkitislb %caﬁl&dphzﬁcal 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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7 July 2004 d) selecting one or nore processed sanples that do not have the
crystalline-formof the conpound-of-interest in order to identify the sets
of conditions or conponents that prevent or inhibit formation 7dulyt20e4
crystalline-formof the conpound-of-interest. In a seventh aspect, the
present invention provides a nethod of identifying sets of conditions or
conponent s that rever s Wheraradricofisad atdeastaivd doropopsitaisitherselid-furmod thea
conmpound- of - interest ‘1S nd. . nr ing. an array of sanples of the
solid crystalli ne-forﬁqn@?’ﬂ?ﬂgﬁ%@%%bﬁgﬁg'%gﬁcg%%g%g@ >, conprising: 1)

sel ecti ng conponentii)sthapcass fanpristlbofsplepdt 86 differestaciplas,r ay, at one or nore
concentrations, 2) .f 1 Sal . | es .of the. . .
conpound- of -i nt er es'}{l)? {h%g%el?ﬁg"q?@%gglﬁggglgn%@%%n&ﬁti% glotest ?]?r?nérm eurlltfplem xture
of at |east two conposmrresyndattbe einfrol o a mutsaaipd dstdbutios snechuntsheand
concentration or cq e I terial ang wherei n _gne of
said at |least two C W%E%Eeﬂﬁ?{s% alf}éy?ahgego |(39c{(}§3?s é:?ﬁsl&ira]béil?%ap%%éfcme[nﬁlgeac
conpound- of - i nt er est , saale fngpt deakt woewarable iraliting to ¢henidaher physia@y properéanpr i sed
of at |east 96,dj : @? is. f d by input of the
conponent s at %%e%lfgéeg%lgéﬁ?? e #?gr‘ﬁl%#%fctﬁ%]’ggﬁétg%%é% enﬁ%{glg 2" Cont el of an
aut omat ed di st ri patdsesd s ésaditherepmpebdiof)nterkse array can be connected to or
accessed by n r i S | east .one vari abl e

el ating to chonaring SR sEER- AR AL E e She Slno B IPRR BLHET S 1y
usi ng processi ngcampohwtiel-interegjeandr at e an array conprising processed sanpl es
of the conpoung- Qf..i r [ cessed. sanpl to detect
at | east one W t%ﬁ)eﬁilﬁga&ggf#gr-e%orcm Qa%é'pﬁgﬁhta{;% rl[eg)g': alwﬁg egﬁlédggjggr?gﬁlee processed
sanpl es that do ¢ropohedref-intolestdn drdents identify thebesets bhconititiomt drkbympduents étas  of
condi tions or com;@ . r [ I . the solid
crystalline-formo R?ﬂ{éﬁ%@%ghﬁﬁg\-{%%agﬁ?%eg@%’%()%ﬁ%hg%lﬁ&egfsbht h aspect, the
present inventi ol amigl pgped, the pretehidvenfion mrevidésfaymatigpdad identifyingiaz bptgnadet s of
condi tions id-%l%?&%%@ﬁa oﬁﬁ-%hin?e{r&m Snsligsol ution, destruction, or breakup
of a solid-formof a cohpound-of-r1n erest; conprising: a) preparing an
array of sanplagsprefaringen goypdsardles bf thatemmand-otmimpest, sompgrisitg) sel ecting
conponent sourceg, f.AL. ' r t._one. or. nore
concentrations, g’) S?ort%?%ﬁ@g?& éggtlrrr&f%&gi}e%g%hlﬁ?%fssagfa rr%ﬁ%t Ofie OT HHote
conpound- of -i nt er esencegthtipesi n: i) each sanple conprises a different mxture

O 3 o, SRR el € R AT A5
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.

Te



7 July 2004 and wherein one of said at |east two conponents is the
solid-formof the conpound-of-interest, having a known activity, ii) the
array is conprised of at |least 96 different sanples, iii) the arksy2008
formed by input of the conponents at separate sites fromnmultiple sources
under the control of an automated distribution mechanism and iv) wherein
the array can belrcormnbdetied, the pesentioe@sseprobijesmennisod o ideatifydg Risolil-oaa bf
sanple for gt P prtel af .t 0 chem.cal or physical

properti es, bgrhgorq%%gg%%ﬁégé?‘%e §]g°r}f6‘lﬂe’1§£‘ﬁ§%ﬁ]§t?”n°§m FO&sssi ng methods to

gener ate an ara)ayrepomgnrh sirapf spnpeas $edosponpli-eéinddrest, kemprising:

conpound-of -i nte in rocessed s | es to detect at |east
one without the gglsslrerggtﬁ%rc%g%#n\é ﬁggc%sggnrﬁgﬁsﬁajp%ﬁlsﬁ dga%g&a?c’%no m(ﬁ’)re sel ecting
one or nore processedcesmatphgs that do not have the solid-formof the
conpound-of -inte I der L dent i the sets of conditions or
conponent s t hat Qfﬁh?%ﬁ%% orrrﬁ%?sg%]nggf Btt écosm OFDGA-E?%P%{E t VPHE-

conpound- of - i nt er es} . eachgargple\¢amphisasyiéifdrent triveunp LES deatt tivo vempdnentts, prhersirdes a
met hod of identifying tal . solid-formof a compound: of -interest,
conprising: a) prepar f:%g Sﬁ%l%%%mg% ésog?ﬁg aét}songf cc{nff‘?é’ﬂgorﬁ%fgaglneas-t(?fh? fnﬁtfléaﬁ’est,
conprising: 1) sel ect amgvlomiporafszidaglastdwyo tanpdnhes salnploapowdd-ofaitereay r ay,

at one or nore concejf tail&%nati%}t form ng said array of sanples of the
conpound- of -i nt er est, elrn: |3 edich sanpl e conprises a different m xture
of at |east two conpothenirsy is ehreprisedof agkady 96 dififetcet samplegs i n t he
concentration or c L] ] e gne_ mat eri.al and erel n,one of
said at |east two ggpn%gﬁller%g f‘?fé‘e‘ﬁ?’e‘nﬁ‘%?r’%%ﬁﬁ%f?%?m‘? %?tes'r:peaéatt? Slteﬁaww t&’kknown
activity, ii) the arr soprdesumionthe cangdl dfan attomgeddistBbutibn fifeclianizsin, sanpl es, iii)
the array is formed byl n nents_at separate.sites.fro
nultiple sources 3v dé?ér%&ﬁg;ecagl%}( %%ﬁce%&ﬂ%ﬁeﬁtgt%%%: S R BRI ani sm
and iv) wherein the asample fonat ldaet ono marable edating tocheaiebsrpbgkiday propatis, f or

screeni ng eac . I ne variable relating.to chemcal, K or
physi cal pr opg? t %g&%&lﬁ% lfhg%o e?ggﬂgk%ﬁrggeggrﬁ)?ggoﬁﬁo %nierr?{ge a|¢C131ro LIS R hods
to generate an alersipnewhipfirsiof thegbmpduwpdst-itarest,di f f erent solid-forns of the
conmpound-of -i nt e . i h sed | es to detect at

| east one sol irléi-%%ﬁ%{ngé@pé%r@%g%ﬂlng%fLoeﬁéeg{aﬁgfg?%gflﬁoz%%@és to detect desired
sol i d-forns ofd)t éreccoipgposandples to detpit desirsd solidtfhmpedfithecomphadobthtatewittal  or
physi cal propertjuﬁﬁovegg Shamifl el Ng one or nore processed sanples with
new or enhanced chem cal or physical properties as the optimal solid-forns
of the conpoursdl- esectirg aeesmore 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,

7



7e 7 July 2004 In a tenth aspect, the present invention provides a nethod
of identifying a solid-formof a conpound-of-interest with inproved

bi oavail ability, conmprising: a) preparing an array of sanples 0dflulyl2604
conmpound-of -i nterest, conprising: 1) selecting conponent sources for the
sanples of said array, at one or nore concentrations, 2) formng said
array of sanpl es ofiiix ke aggnp Gumel Inf inpuibéihe stmponkies @iseparake) siteaftdm saltiplee
conprises a different nents,, wherei.n each
sanple varies in the C(%c)ége d gém%{ror&am%m}%ﬁ?&égﬁgg noy ephatie. ide nateri al |
and wherein one of igawberein theearsy cambo ccromjerhlem gecessed Hyameans for screenmg each
conpound- of -i nt er est v, thvit i e, akr conpri sed
of at |east 96 di fferem{g?esﬂglpr% %Sét%gg%gffg 1atm ¥00he ca#m n)éscfa@//m emeﬁ’t of the
conponent s at b} eparcating the S@la‘srbmmmgmxbcth@ mabmdsa:cegenemt&en atdt}ecompnkmg)ht of an
automated distri ' arr.a
connected to or %%I:g(t:g@%@%ﬁ@%%@?@%&“éé??&%grtﬁle nﬁmomem em]a tnve Bt | east
one vari abl e r el emantimgnerigallyteeriched br @nglpmysiedarn, properties, b) processing the
sanpl es by usi.nhg i [ conprising at

| east one sol icg-?%%ﬁgﬁ% tpﬁ%egggérr%%gﬁeaﬁ e%?tnaﬁiegét%?gmh?fanr%l yzing the
processed sany) esrecning teeohplestto Hetas enanfiengwhilydenfiolrator cinghereetnirogsdetie

sanpl es to detec rr@f'e?'aﬁl gd solid-forms of the conpound-of-interest with

i mproved bioaval ity, and e) selecting one or nore processed sanpl es
Wit h i nproved ebi wiepting abiof inbrg eamtivinericaply emmighed csobngﬂxﬂwrtmocﬁsseﬂlaanplesm
conpound-of -i nte e th r.es i nvent i provi des
a et hod of iden rﬁ%tto Ideﬁluiiihse%!etg&e C;&%t glfsf%ogomponen?s tg 6)1'0% (t:ea%ofr_}'ng)u 61? og" duce a
conpound- of -i nt em@setst erth%malﬁmmam damerting thheafofmw@mendraﬁy emichedor
enantionerical |y epr rhu%ﬁf‘e%l%{ congl onerate form conprising: a) preparing an
array of sanples o e conpound-of-interest or the enantioneric
derivative, conphiagiwelfh asppctstbé presanhigventinppoeidts asouhales 1deumfymgeetsaiﬁpl es of
said array, ation rm sald arra

sanpl es of %ﬁgltlg%eor% nlg}?l olﬁs tlh%t%g(g@g‘% rmpt%ﬁ%'%fﬁ}“ﬁ egtéj rrrérg Ry Ry ({e’f’yame

wher ei n: |)therannnstawpﬁhel0@lb)npm|0b®snaor¢ioﬁﬂeat@fqnn rebsopisisg: of at least two
conponent s, g ration or .conposition
of at |east one ‘qu‘%é’??g‘fﬂ“?’and E&Ae\é%ﬁlﬁ%%‘h&uk gfm% ?rﬂ ec{lasgﬁ O\Tx%n%orrponent S
i s the conpound-d&fivitheeswoawtising: t he enant i orrerl c der| vative, having a known
activity,

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,

7g



ii) the array is conprised of at least 96 different sanples, 7f 7 July 2004
iii) the array is formed by input of the conponents at separate sites from
multiple sources under the control of an automated distributi chulp®héni sm
and iv) 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
physi cal propebt saeening fharamples widagetisteecogmrigslly snrivhedisri cagelpmeate peicessednet hods
to generate an ag CQIgprising at |east one solid-formof the
conpound-of -i nterest or the enantioneric derivative in enantionerically
enri ched or congkdertirgene o oom stesjomeniedlly zhnched becopglomerss bcsmediamples i det ect
at 1 east one Sol bl @b hn\elseMrfioh i SAIRIES thFordfke f bompound.of
enantionerically enriched or congl onerate processe sanpl es,” and e)

sel ecting one or intesestorthadiasterenmerie derivptivatheredfanlstercoraaicgibyommeickeder pr ocessed
sanples in OrdeEcngfb{Aega‘%@fohﬁy the sets of conditions or conponents that
produce a conpound-of- 1 nterest or the enantioneric derivative thereof in
enant i omeri cal | ylemthirichresspest, theguesghtapientaanepréidaye systenatotidatifitan optipelct , t he
present i”ngiitdi-fgx@nWa%%hﬁ@&ld?of-ﬁ’ﬁ%y@%dcoﬁmé' ntifying sets of conditions or
conponent s that produce a conpound-of-inteérest or a diastereoneric
derivative t Her abfutrpatet dstalpien meelizhipmefiedtivih taoprenarest gt d fBPGisagpiesreagh
conprising: a) p ﬁ&@;' : Ty 0 -.0f - | r.est or
t he di ast er eoner |Ec d‘éeogllﬂ}\?giglggg{f@cégﬁgpurxl SI n&?ﬁﬁkgge{bglgt%?{%’ gg%f)lgr?gén(t%glgur ces
for the sanpl es @&fleashivg campengnts isttheepmponndmafrinteregioncent rat i ons, 2) forming
said array of ;sa : - Ofi- ) . ! ric
or i vati ve, whdr aren ltechito BRBPHRSERIC B EhEPlooRlink BENCATTLBLERTR

| east two conponamysomprigingitheastane bolidepm of thagompoundmpfiinteregomdent r ati on or
conposi tion Ofcgasnérsggértegae 1@ tbewindfifle YRS fly QB0 Blen 3Bl dbyfly | ST WO
conponents is the conpound-of-interest or t I'astereomeric derivative,
havi ng a known aeénrhangef gheni¢a)l ot pheysigal propertiss. conpri sed of at | east 96
different sanples, iii) the array is formed by input of the conponents at
separate sites frommultiple sources under the control of an autonated

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 chem cal or physical properties, b) processing the sanples by
usi ng processing nethods to generate an array conprising at |east one
solid-formof the conpound-of-interest or the diastereoneric derivative in

7h



stereonerically enriched or conglonmerate form c) analyzing the processed
sanples to detect at |east one solid-form 7g 7 July 2004 d) screening the
sanpl es to detect stereonerically enriched or congl onerate prodeslye§o

sanpl es, and e) selecting one or nore stereonerically enriched or

congl onerate processed sanples in order to identify the sets of conditions
or conponents t htonsealedeen, berpolisslesetaraysrompesing & pr mire sabpiest r eorer i ¢
derivative thefaobbduosuglRORBLAdGAS! txom{dsqa?ﬁlogands%@gﬁcﬁé@@r Gusfa T Ina
thirteen aspect, the present invention provides systemto | ent y an
opti mal somww}?ﬁ@mear @@Tﬁﬁéﬁhﬁéﬁlﬁiﬂﬂslcﬁm@i%wll@-&mﬁ ingramg milligremn  aut onat ed
di stributi ow&g@am&%@i&%m& by RaGRANAd @Jst &f@&tﬁ&e Iﬁé?hc%@% é@ﬁi}'p ueach

sarrpl e COI’TpI’I sing a different m xture of | east two npone erern

one of said an%ftcrqega%@ serpRiesB pgakrbnTlese @etﬂlw@ %medmn@ﬁrqmeﬂm@tﬁﬂ w9yl a
syst em ef f eqlritNErapia aR! §68osidAS Fﬁé%ﬁhﬁéat% SRLA, &f&&s&@ moﬁ@ﬁ&gds to

generate an arra%%corrprl sing at | east one solid:for
conpound- of SPRPRESs PT CORMESIEGNS Hiat induge,inlipit (eevget gaevese Ifqrdlﬂﬂi@mfﬁo%-fpmlm t he

sanpl es and Fspéxeﬁgzetth@ml&ed BEMSdBhent &QP&%@Qm@Jﬁ@&E‘ HAysBhatRINAVGE!
properties. 7h 7 004 In one enbodinent, there I's disclosed arrays

conpri si ng QPWF“Z?ftﬂneSCEQWL erdiscpysry ofmewehsr etheris hencfigial sod-fowes (4 hundr eds,
t housands, %@r{bﬁwpﬁ!ﬁ&&@éﬂm&l@ol%%ﬁﬁ%xn@fdestu@@Hx%ﬁé‘rg«% Qbch aﬁﬂ{p?oé@”pl €s, one or

more of the sarrples conp H&ﬂg@so id-forms 1h gram mlligram mcrogram
or nanogr amPipa¥lebitityesolubH iy, stabidity, ediverane W%SUTGW@@WW%E bleseksteristioshpi dl y

produce an%@&h@ﬁ&mnﬁﬁi@ﬁhﬁﬁeof nnefafs@lbéeﬁlemﬂméﬁ rﬁ‘&?tbgﬁ%ﬁ tJRYnt Y BgiLde an

extrenmely powerful tool for the rapid and systematic analysis,
opt i mi zat i ofoPIF PR Whe high-sirfage-gtca prrptyls oF anespligie sabids may mmmddsg or

conpos itio n%aﬁogﬁﬁclbﬁ QHEL@!y b& ?p:brgitétmn Bf éﬁéﬁaﬁlhzan% th'fl?&ﬁ/'ia%ﬁ t@EBfJQﬂ rlr'%t hods f or

solid-forns or exanpl e di scl osed enbodi nent
systematic anal yiaothergmbodineas it srnsefybip diseovsnsoli foras ﬂ@bﬂﬁéwp@femével or

ot her wi se baRgfhiteh 3tope@kd. dn fHA dBboliSedt, ana)lg%ﬁﬁ)flzﬂ e opdﬂ@'&ﬂ%ﬁ) e es _
solid-forns having desired properties, such as inproved oava| B Ity,

sol ubi | i ty, ™8y BpPiepargd- Faeh ploraeny of the arfpy Sasy S IDFRgarsh frommeliflrent salventrpd

char act eri shig$ve coRPlatRB Hith Hf?féﬁng ]Q'Bccg%ﬁ@ﬁéso Fhd %ﬁﬂ@r‘ﬂ«fiy ’oe slaﬁa.rﬂécfsﬁ%nq §1%ﬁ
enbodi ment may be used to identify those conditions wh

hi gh- sur f acH9uif &gt ey kepsgsentofn talrwapme Sassobgingd appyayd S?hdefpmseﬂ thee. g

nanopar ti cl esgpdihd-8€ileYes Yo aRhs f@)te'aaf'saﬁlble%'f'ﬁﬁtaﬁ'!i)l &&%&h@&hséomgn obvi at ng
the step of mlling. In another enbodinment, it is useful to discover solid

forns that PESEEo!EeEes, Fhug ongweuldiadd siomlatsd gpena fud if therppplisationdatsodi ment |
arrays of sgpiirfhzd BE BRscRftioh BLAGOIMAME 1062l ddk£E $&itns. The dissolution medium of

each array element may be sampled versus time to determine the dissolution profile of each
solid form. Optimum solid forms are ones where dissolution is rapid and/or that the resulting
solution is sufficiently metastable so as to be useful. Alternatively, one may be interested in
solid forms that dissolve at a specified rate. Examination of the multitude of dissolution
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



may be prepared. Each elenent of the array may be prepared fromdifferent
sol vent and additive conbinations with differing process histories. The
solids may be separated fromany |iquid that may be present. [Tuly#i084 way,
one has obtained an array of solid forns of the conpound-of-interest. One
then adds, to each sanple of the array, the sane dissolution medium of

i nterest. Tindshemice inegrityl Gddpa@bm;l ed&oedeagastsrdfc:oxfditimhdoﬂ cfombfmetma:ppf i cati on IS

to optimz fdry subta e|n ora or ns

i ssonut  on oot SRR Brhord Lo RR LA ot e A Bt (o°
det er nmi ne t memdichzoh enhdefnrnpr&ﬂch b@ldufoneae hnpcstahtnnimﬁmrfmturmtdrammnaol id forns
are ones wh |dad/or t resu utlon IS
sufficientl %rl %kgftssgt#gonglg %%e Ibe 453t qnﬁfeugﬁ? BPRATYVE a ,Wan te )}’ be

i nterested #tabilitgof # parfiodarpolyimatphai s Swigwedaat nmltﬁmhmlfﬂnfmbnr®hémox’6x3mmat| on
of the nult i [ of i dtot e Q0 solid
Porm 1n a PRiSE By STE8lattl MhicBORLtrS dlemimsg B e bhEg BT

hi gh-t hr ougfepm’s Stnmtrdd@ddlenmcai stahlity ipdes etrslitiohs @f@ﬂd@sbhaw@mged} tamperanddé; nat i ons
of conponen At [t f.or or xarrpl e,

condi tions gﬁ%%of cc?hrrlg{éﬁenfgnl&fﬁ%tg Or ?fql!ile C%mgalfnd ci(}'mtercr{sthe% Vant" ageous

pol ynor phs eifncentpton dfend armeyh af threceuponerad; addisonas@ehphemest vaﬁoummb bbl e"
nmeans that itions.or.in t

conbi nat i ons&% fdn; E%u?g{e;ﬁns EH]?I%E{I mlg a d)r?c &)ﬂatlon eve Q,:tP% é f glﬁ?d tﬁ C?nt Ethg nd

rel evant pr Opemram@svfommmsoﬁmmmnaits gr daimpirdOdthemackt. chem cal integrity.
Conpatibility al o) conbi nati ops , of nent s
that are nore pr%g?%eg{gﬁlbgfﬁém the 8]IS(HOS'ea ?%énrl%t S& RS OP’@ ae{}]]ro %Sct R?ese[m ?
produce or cqmdﬂuﬁmﬂuomp@em@bwmbahbhem pr&hxchaparnchlarlsolutbfoan,esuclrmmﬁaamtlar n

manuf act ure For .exanpl e..

phar maceut i %%%%ﬁg%ac (rj%)rr %xa )}) I%HP arfn cetullca?mtaﬁufn%urfréﬁﬁW‘grﬁgef()pgmglarti cul ar
pol ynor ph ofolid famug ammﬁemlalaahmamwmié’unfotdlebpmnzdmtodaamdmbndutm Buch

met hods may [ Lgat i,0ns ch..a rmnin imts of
e part s our g yhdtien By BB BB R0R Bk RR, RHSEMC Fhahily bl

condi ti ons why produss p Ipettieulirorldyéomh, sutlespenpdraine; timd; pHEﬂlepﬂnlpum he anmount or
concentrati r e anmpunt. or. concent r.gtion of
one or - ror e b ARTRAHABA S RSl ARG br o IR TG |

nucl eati on; conmonmﬁsawmmsl cofnpprehispeTioITIgeans pﬁmrc]eqmmavmous ewand! the best
met hod to c . ] r f onents; a
conbi nat i onﬁp Fléeurglélg%??ﬁcwﬁgtﬁg% %gﬁrt tﬂﬁ%%{j?%gﬁdtt? C?I{?e%ﬁglleg ((3rsagcc’f1 c}Jrgloar r’r%rntOf nay
provi de net thodenpopents of a santgnatipn tht;rmﬂi@ricgnwuahuﬁemdﬂq)mhlemttsohmn@amnslafee to
produce a p atise uIa of a drug.
For exanpl e%{ugd glﬁgtr rracagll?{' ?%na n%ﬁu#g&td%? Ogt}%% 0{ hnt898t¥%n 1y ag asé)l id form
of a parti c@th@rrrelghalrmémuouadmdbmenadite Otphmabpndm«ais opccmdmlohs fonscelenugli t i ons.
The disclo Qﬁgigerrbodi ment may provide hi gh-throughput nethods to test
various conditifons that may produce a particular solid-form such as

t enper at ure; ti n.angiidr etmhedimendythere srdischenionethada fir dire igdntifibrtion of conditions
conpound- Of g@%%ﬁﬁ)&n s@?feam%lﬂ[ﬂetsﬁ%&tur(ép&%gEﬁe%éa(l)glal?ﬂfnx% So1idfo rfe or of the

conponent s; 1t ona varil ous nea eat Ol’l vari ous
means of example, conditions or compomtlons 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



introducing a precipitation event; the best nethod to control the
evaporation of one or nore of the conponents; or a conbination thereof.
Once a nultitude of suitable sets of conditions are found, a dehwyHoOaati on
can be made, depending on the conpound-of-interest's identity and other

rel evant considerations and criteria the optiml conditions or conditions
for scale-up testing. In another enbodinent, there is disclosed nethods

for the identification of conditions  and/or conpositions affecting the
Soructaral AR SR S R PR 5Pns O Fobhe PRECH B e

condi ti ons embalxifn Siay bRiie bhialitions fredak-grof bilkicBjistallR@onE oY PystUlizzR] fof of a
crystalline soiid r.grecigitatiog 0& an anprphous solid. The discl osed
enbodi nent ﬁﬁ?m’%ﬁ%ﬁﬁﬁ SR P VR RS RS2SR meTaHen By %8¥%¢€“%f condi ti ons and/ or
c (r)rb rrp8§ i tions thatThé ehipbind-dfaftertt beGtreart nfly bé ey Befullfoad dbrhshuas ed

enbodi nent m

further enc sses nethods for the discovery of conditions
and/ or corrp&c?lufif"gn@t Pﬂé@f&%@ﬁ%@ﬁ&fﬁ?% S'd‘:fptleé?ﬂnfsdr-”'\“@?%galﬁ’ n one
enbodi nent , agee@dmidalsséraltemaive dedicined TheYigtdbedleabbBmdRyndyde pativgstyedelf-r om
the arrays djsclosed. Su seed,. crystal s rovide manufacturers, .such
as phar rra)éeﬁ‘fliegg r Scrﬁfé{’r‘lliﬁsﬁg‘?{ﬂr@? gfa V\%/g?ﬂof"ﬁﬁmﬁé&ﬁ?’ °{28t JrBiR Rl ﬁé‘l‘s’ Bfyst al
forms of - 9diécldsel] ymBOGrhet ap ehbdepads Arre@OTaiveisaboliddans of b isglaldw-maletwirs. 1 n
anot her enbodi pent., the disclosed enbodi nent may provide conditions for
scal e- up of“ﬁﬁgﬁn@F?@?allizations in crystallizers, for exanple,
conditions to prav@Rlembsdista thag gl IR anQRay Of salPle€ EdnSirdink b pRiEalitylb¥e

conpound-of -interests to be screeped may be. any useful solid conpound
Cncl udi ng,  BUR-TRGE 9rA mnﬁléa%?“ngﬂg-%%&fq%éa@? PRI RO <.

mrjﬂt) r gpeut i C&it&esé, vii@feda mrﬁ:omadlmd-o@ﬁtakgt Q_rarbﬁigllmldm}@j £t RERast %ﬁb;&@l 0s edf
enbodi nent nmay be riicular wel | - suited for screeni solid-forns of a
single | ow ﬁ’ﬂ¥%ﬁ F‘Q& Sdﬂﬁ?leﬁiéﬂa?ﬁné"oﬁ‘mtgﬁﬁﬁlwé’ of the fpeo S“ﬁlﬂggm’d?‘%’%ﬁ ed
enbodi ment AHEireansHYNpd SGtedfonais otér. di ver se solid-fornms of a single

| ow nol ecul ar - i ght nolecule. 1n _one enbodinent, there is_disclosed an
array of sanpl e\é\ﬁbaglﬁ%’?i eé’?bﬁamﬁmpfhﬁﬁﬁéﬁ 1pQosgq an argsy Compr gt %ﬂm&gé%‘l’séac}‘
conpound- of sdntipietdiising & ehmEanPbRinteosiind 3t ldgst bitofPoRAt RMhe@fn: | Nt er est,
wherein said co und-of-in%grest IS a mal | nDI%fuIe .an gt | east two
sanpl es conpri s& sol FFEICEPHAE BsEoMRUnE SFHEUIRY Mech FRleds IesHiEAbeTt &t he t wo
solid-fornmsghayvhity a different physical state fromthe other. In another

enbodi nent, there.is di,sc|]osed an array cqonprising at_|east 24 s | es each
sanpl e conprisinéﬂa C@Hﬁﬁt fgﬂ@ﬁﬂmﬁ?‘QFmHﬁﬁa§@“¥@5§Pftﬁ@”@ﬁﬂﬂ%ﬁ%ﬁ Test.
wherein: (a) an aigilnbothdr chbeditemPRes o ddcidsed £hasibd dpreasty manmy 6f i S | ess

(han 200t L BT 0 ) B LSt s of e sarmles comprises o
i's disclosed a nmef)hodpRparikapRist Dsanipled eichable 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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mul tiple solid-forns of a conmpound-of-interest conprising: (a) preparing at
| east 24 sanpl es each sanpl e conprising the conpound-of- interest and at

| east one conponent, wherein an anpbunt of the conpound-of- inté&debt200fh each
sanple is less than about | gram and (b) processing at |east 24 of the
sanples to generate and array conprising at least tw solid-fornms of the
conmpound-of -interest. In still another enbodinment, there is disclosed a

nmet hod of screening a ol i und- t erest,
conprising: (a) ?epa?rgéelés % ﬁéeé%&t egaélﬁ%ﬁsqo geenglggean aﬁrp’(ngﬁégl%ﬁ ﬁvgo t he
conpound-of - inter estoﬂh@rmedsammarseommmmmeim Emn\oﬁﬂaeemnmtmndaﬁmwmu of the
conpound- of - i nterest |n each sanple is less than about 1 gram 7 July 2004
(b) processing at Ieasnt 24 of the sanples to generate an array wherein at
least two of the)prooehsedisarbes copiss toe:bteatzswastcbné gilififain. t he

d- of - I d
i Toast one sol ParbrsrRnERLRRR Al et EREPESI BB ret oo

of identi fyof‘ﬁgcoombundedf-imtaiea;tchompnﬂﬂg of a corrpound of - i nterest corrpri si ng:
(a) selecting at, | east i.d-fo e, 89 f-] nte pr esent
inan array co ir| sﬁr%ec{é]l%gﬁ%?assfton 54)51911-‘ es 3 ”g,ggd i er&%%’?‘? nna& t he
conpound- of -i nterestarmydoxapnshmteanaesm@mpmt:emmsmgheemmtmﬁd of the
conmpound- of -interest S ess, t (b)
el yaing the sof o rgmiceR e R Sochmadtit LPon 0 fitthohe the Hnediie

di scl osed a net hod toofdetbestnnmhsmjﬁemﬂessﬂmahom bgamamd/ or conponents to
produce parti cul § sol i sz {hesolu{ a_conpound- of -i nt erest, conprising: (a)
preparing at |ea 24 sﬁ' fes Sgc sarrpl e conprising the conpound- of -

i nterest and ondnemllmamﬂmmpbmﬁnm,themerdeclnseﬂmmﬂmdmbd@émﬁﬂb@eteefrpound-of-

24 of ‘the SSHRaL P e Rl a e R LR pRBRA SR

processed samgrsmgconpri ses a solid-formof the conmpound-of-interest- and
(c) selectings | es_havin id-fornms in order 0|dent|f¥the sets

of conditions a frd/ orprg%aﬁﬁ%%éeﬁﬁezz‘ssf"ﬁ'piﬁs FaP PR ORGP RS COmP B8

di scl osed a net hod ofmmwdlongommdcdmmn&tamﬂémin anamnmmemmmﬁpmnd of-

compatibility wth O G telhst ifl 2 sse lg?s lgss than aﬁ)out ]I Ottt of a
conpound- of - i nt er est , 58r%pr¢a e glam,
® processing at ieast 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.
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(a) preparing at |east 24 sanples each sanple conprising the conpound- of -
interest in solid or dissolved formand one or nore conponents, wherein an
anount of the conpound-of-interest in each sanple is |ess than 7albni004
gram (b) processing at |east 24 of the sanples to generate an array of
said selected solid- fornms; and (c) analyzing the array. 7 July 2004 In
anot her enbodi nehtangthed dmbodientetill shal¢ sclisclosed aaystens tosdentify aptient sofig-fopsi nal
solid-forns o rest, conprising: (a) an autonated

of &
di stribution ?reé?ﬁ]ﬁ}?sgrg&g# é?qu\?gl% prepare at |east 24 sanples, each
sanpl e conpri si n@ t hencoiepeisd distibutiantreschaismeeftéctivedo mpmatdeastﬁmmam s,
wherei n an anmount of r . ss. 1 han
about | gram (b) an %g}gtagl%m? 1}1{812 Qélthé @%oﬁ%ﬁc&‘g@e&%&ﬂ%é& mor‘% csorAé)glrlleenFSat e an
array conprising at Wmmmmusmfn@cbmpmndfof—iﬂmescmmadwampbﬁslessttbamest, and
(C a detector to detg solid-form In another enbodinment, there is
di scl osed a net hod to m'ne a set of processing paraneters and/or
conponents to i nfw bi tantSh@enfl offastivd to progéss thesarhples- th generadd ancarwp popristheaf -
i nterest, conprising: lea(s@ne%lﬁ‘ioﬁfrh DAL nlld)? f%ﬁte ?{nmdes each sanpl e
conprising a solution o corrpound0 Perést” and one or nore
conponents, wher@dn arde@mgutmtdet@{:ttthd-émmpound of-interest in each sanple
s less than abojlabadl aiflaalhihy, RAERS gc;ageda% iefi83lo fiecfinel 116 SAARLES L NdEr
a set of proceSS| ng paraneters; I'ng fie pr processe sarrp
not havi ng ph@ngahladdfbowmnogemdmwtrﬂlfo;t thd:léormeiuoroéf a polotssioig @aumamet-ef s
and/ or conpgpen tS m%ﬁhﬁgfurther enbodi ment, there is disclosed a nmethod to
determ ne a set of ditions and/or conponents to produce a
conpound- of - i nt efagst pospadngdit kst @ eompesi cechdremple aomprisittghreoritidn dfthe
stereornerically enri ri I arlng
at | east 24 sanples eggﬁ sanpﬁgggb%gﬁwgﬁﬁﬁ&ghe %§%%§J“‘ ugkﬁn(%?%s?p
di ast ereoneri ¢ deri vavinpamtieéinteést arrdchosamplprs lnurtmn@bomdrwm s, Wwherei n an
amount of the cogpou Ll [ivatiye
each sanple is @Zssq’? %gismgggﬁ%&?i ofthe Stam?‘t?f 9“%%%:%% gfl)pngcess(fnglp%ran%e i) odf th
sanpl es to gener@e anle%tmgﬁycmﬂfc@srsedmtestleabswng)thesmifd fohﬂn@mpmm@a&seadoﬁarrpl es
conpri ses the conpou tereoneric derivative in
sterconerically enri :}g cgi;smlg cong %ﬁg@g%%gpgéﬁé and (c) selecting the
stereornericall yh@rfnmbhedb@nm@mm@r@némdbedsawﬂiwm deterpind@rsettof coriditient i fy t he

set of cond Eﬁd] &Qﬁmﬁtﬁ]@(ﬁg to 1%9&989 i 9&1tlp%md—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-



The arrays, systens, and nmethods of the invention are suitable for use with
smal | anobunts of the conpound-of-interest and ot her conponent § Julf@604
exanpl e, less than about 7 July 2004 WO 01/51919 PCT/ US01/ 00531 100
mlligrams, |ess than about 100 m crograns, or even |ess than about 100
nanograns Ofwg bfe@onpound- of -i nterest or other conponent $criRfSfRsANd ot her
features, aspects and advantages of the invention will becone better

under st ood reference to the foll owing detail ed description, exanpl-es
and 5 appeﬁti’e‘aﬂ%%ies than goey {POPPESKESTES: opgveR smanmth&}@nﬂgmmhefterm -
"array" rreamsmnmmﬂ-af-tdtete@tnsméﬁﬂo ndﬁfsEferabW, at least 24 10 sanples

each sanple co I S C ound- o |n est an | east conponent,
wherein: (a) angﬁﬁﬁWﬁ gP %ﬁ%r V@Hﬂ??@ ePﬁmgﬁﬁﬁmﬁ e s |ess

t han about Hs®®r umﬂmstoog mﬂmefemnmb t() lﬂ)e faﬂovbmgﬂétaﬂﬁdelemhphhg exanglésgandonpri ses a
sol i d- fognta%,+ ound-of - 15 interest. Preferably, each sanple

conpri ses Vent as a conponent. The sanples are associated under a
comon experinment designed to identify solid-fornms of the

conpound-of -interest w th new ang eiﬂﬁgﬁigupggperties and their formation,
to determ ne conpounds or conpositions a I bition formation of solids
or a particular 5b||é£@§rn1 or to physlcally 20 or structurally stabilize

a particul ar SO|Asdxséd)ﬁd%m,&H§fénﬁ3arﬂi WRES 2 Sullty YRR p&ﬁtetbty, af Bast 34 1 AY
can conpibse 2. 0r Ies for exqgg 24 36, 48, or nore

sanpl es, - prEfRlamYs srest ﬂ%%ﬁgPﬁﬁPﬁcmﬂﬂﬁﬂﬁb or nore

sanpl es. Amwhvarmy can corrprl se one or nore groups of sanpl es al so known as

sub-arrays. For 9 tub te of .sa bes or
a 96-well plate @? sanpre ﬁgfﬁgg?%ﬁﬁﬁdg?P%ﬁﬁggl%% ﬁdmﬁﬂmfggmgﬂbﬁn
pl at es. Eadhicegramiseanst sel ect ed sanpl es or each sanple group of selected

sanpl e groups I@btheaﬂéésea/neccﬁ% KOLGAIRE, & QG 8fe Pimfubd BF.O1!

proceSS|F§ araneters each sanpl e group can er ent
conponent¥ 18 reloncent rat i ons of conponents or both to induce, inhibit,

: g (r) exe nt, orPréﬁme@sect@arﬁ%tmmEs SQIvedlt atsqtrdaﬁlp@ﬁen% t'hlﬁh GOPRe lth%f&ss.%ﬁlateﬁt er eslt

rrays ca repare i anpl es, .each sanple
conpri sing ™ SEs B?mF é@f’é f‘fr'?g D%ﬁgsogild% £2 g‘lﬁfﬁﬂﬁ@‘t‘ﬁ‘%" -iptegsst
process|ng*Wﬁkm%&ﬂmﬂmﬂmMmﬂpﬂWWMmmmdﬂmhmhnmmomn@ﬂamhnmﬂﬁmnﬁumkie formation
of sol i d-T QloloGfiors Ans TR Winbliioh BF &85 br 2 poblcGleR sARHrm! {10 SARASy

i ncl udes_a solvent
0 or structurally stabilize a particular solid-form, such as preventing polymorphic shift. An

array can copprise 2 or more samples, for example, 24, 36, 48, 96, or more samples,

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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-13 7 July 2004 WO 01/51919 PCT/ US01/ 00531 4.2 Sanple As used herein, the
term "sanpl e" means a mixture of a conpound-of-interest and ofdulyR20¢fore
addi ti onal conponents to be subjected to various processing paraneters and
then screened to detect the presence or absence of solid-fornms, preferably,
to detect dewdb@fed solid-forms with new or enhanced propgpiii@syeed?
addition to the conpound-of-interest, the sanple conprises one or nore
conponents, preferabl 2 or nore. conponents nore preferably, 3 or nore
conponents. In g%%eréégm& sanple will conprise one conpound-of- interest

but can conpri sesqyisbd hibig, tﬁ@féﬂﬁuﬁﬂiﬂ@’fméaﬂwﬁﬁﬁﬁmoﬂ%rﬁ n¥-of:fh %ly

conprises |ess than about tthe co ound of-interest, prefera
| ess than B68E WWWOHWP@PSWHH%P%% d te garious preessivs peramstersgnd even

o e P el eribl urechelts &b Reuhs s b BRI ﬁﬁ%%ﬁryaﬁ'é”é‘?’%ﬁ%%é@ “the

u |

corrpoundgof ﬁﬂ?‘%ﬂ?é‘flﬂl rfgyveqrgﬁ%r% p’%{ﬁ‘f’ét‘eéaﬁb?‘@%r?asfo g‘et"B’Fﬁ‘P“‘@dﬁ Fiweregs the 00- 250
ul . A sarrpl&mpharcomprmrmnaomdrelcnmgmemsppremab@; 2 of mb Waiponadlts, Plogsent on any
The only 1 3%%%’?‘!%%? FmgicpBPaRhll s Bl SR il odu b0 HAHRRTRE ot her
‘that is, | dgtarestbusraneoprise eukiiplecompbundsioéinerbadlymcdlly, o samplesnatrices

cont ai ned 'l&smlb V):%(Lﬁhéébn% -?f ﬂte?éfr?l'e?e Igtl%thail%{)c;llﬂ% El%zlgare in 24,

36, 48, es or
COMMEr Ci g‘? R?’Efe‘&b% k‘%ﬁfh@l abpp 2 éR&r?iﬁ‘F’bmoﬁmf?be BGI 'Pfi@éha@a Sl g etill mpe | n

anot her errt;ﬁsfeﬁsmessmgasmb@ﬁu&a@a@@ afi®Bthalg Jesk hafl 2B 16@&%& Bes. In
e

this 20 enbodi nent SIStS of .96 1 ndividual gl ass s in a
metal supp § CappnppRd- ﬁ"r‘i‘geresf u%éfefag’ Yo th¥isppRla b 4 t9tal volume g1 uhaving a
filter frit on tAhsnplacagée comgivedineny eonitaines or ReldgrOstRdsent@AAnY Afbstance or
conpound- of e the tu and, t he .t ubes, seal ed.
The seal | ngsuilﬁf%;ea%%(?%mo@r %%gssa%lgled?g%ﬁ%gng K ﬁrsur%‘:% T}{efﬁg rf% emeptig g}aﬁbl Y,
both the %ltbﬁn@mplesamsql@tpd frem oae enathrrebatiis tocatell dicwpdrate mtttshén omspl| ast | cs,

i deal |y chegivpainent, %ﬁplééﬁéléon%nédfiﬁﬁz@@é asfid ﬁ%@g&&@ &.gplé’gheé 3he QLR

pol yet hyl ene ‘?g%‘ g% | ene -are sufflicient I’eSSI ve

sol vent s). R ?F’éﬂlaﬁf" Pbmgfq(e?ﬁlffﬁ?ﬁteﬁ)é?fdf@h!me(ﬁm%FW@mﬁﬂbm t ube as
well as ha:vmuﬂgeﬁmmlﬂodamlﬁ&em fvigal |y, the pl unger cap is
pierced with a standar needle apd fluid.is, as tedthr gh the
syringe tip to ?De g’e ﬁ%‘ﬂ? ’f%??ﬁn? fé”f’{'] conﬁlﬁ‘egmglé?? T'gﬁed by
wel | - knodth embodiost, ﬂBymiaﬁvomgtstoﬁéﬁ irtdl\tlddahgllaSSeulbebﬁt ameial stdpporBﬂaﬁo muent and
the syring [ oI vent. Once the
sol vent i s%%r%eqelﬁaﬁb% ‘tiﬁgﬁlaqﬂ‘]n%&rgelg?at glf%lgéggmfp '%g% g to evfaflg%st ively
scrapi ng afgmpencnis ‘and ﬂ%?s??&lﬁ@@dpﬂfé%@ﬁﬁt amﬂlstributwmolthe wbﬁ:ﬁeamb!}w twbed sealed.ng t he

lid-f | I I
\?\/ﬁelr e tﬁrenﬁh; S§dng%gddgﬁogn%%%§eg§rﬁ {I’vlﬁhapélr%rrt%bee%?g fft:eflatﬂ‘jF blégq%ésp %&agovgvtehe

tube. Thi s 2af [O5fEP AANIFGIOR I} oplpstics; igeallychemig K@ﬁlﬁf@ﬂtof a custom
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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35 etched glass analysis plate. This analysis plate has 96 throu%h-holes
etched corresponding -14 7 July 2004 -WD 01/51919 PCT/ USO1/ 00537 J4lp2904e 96

i ndividual frits. The top-side of the analysis plate has an optically-clear
glass plate bonded onto it to both seal the plate as well as provide a

w ndow for udikis®. The analysis plate assenbly, which geRygiiRgssi he plate
itself plus the added frits with the solid-form can be stored at room
tenperature, under an inert atnosphere if desired. The individual sample 5

tube conporféifedtindividualdriisy Theoprsideca & anakysis platechas an optisaliiptlear claspplate
desi gns, f CHonBaPEHR R 1o bAIRSRI Bk }aéé&rﬁeu%r BavﬁcMA WRAsw D inalydiS eTARUQRRE! ON

mechani sns for cappin seal,in e nmani pul atlon arereadil
avail abl e tlﬂaFﬁ%@’gglgk\gwléﬁ’qtﬂn%tgﬁpgﬁm?ﬁnﬁﬁ ﬁ@d’gg‘?dl f&F”&ﬁ%*&ﬁﬁR liddfarm,gn 4. 3 Y
Conpound- of belskdret %6 rﬂ'tmlﬁeﬁhm: "R OG0 Gl Aot é@ﬁﬂfa@uemme&ldsﬁ@a@wﬁma
coggonemj ei SSk |n0tsarra oggl ecicdvgé' %giéﬂ rrmél g 8 to st udy
its physica o ORBRI AR 'iné l?f"ffl’ Eg% Linterests
is a part | (nthplegthmcrﬁ Ndatérsﬂomﬂ\mford;MAQ d&s hutetiatiom md:hmmsyfosadppﬂ;g forns
or solid-faqg %@aﬁgr%% AR o Radit NS ERINE e Slndd i eRloe ™Y al s
r COR

be a 15 part|c§T ar conhpoun esire %ions or
conposi ti or8 dustiigt aytematising | prevent , or reverse solidification. Pr ef erably,
t he conpound-of-interest is present in every -sanple of the array, with the
exception, of : ne%%t [ ve, cont rols. Exanpl es of conpounds-of- interest include,
but ‘are t lim't cals, dietary supplenments, alternative

medi ci nes, nut r&@et&mc%ﬁpo@&mt&eﬁﬂ%mmconﬂﬂd éiﬂbl%sentﬂﬁarﬁ ti ve

conponent of 20, co umar f rmJI tio activ
i ndustri al alﬁ'fng * P’ﬁﬁ?@ ‘“@XES EWﬁgfﬂT&ﬁﬂ?wﬁﬁf@F - r§eéa bly,
phar maceut |acrampoﬂﬁdeofantmia msja perticuldrepmpounddor Wisiclait kndewiredas identifyabli¢-onpound.

Mo f
comrer oi ol G s ErRTREEld FhERES The AP RN REREUAP b s
" phar mac U tharighlar pruenesnd foy vdighdt is desired fufindrepndiions ereompetitions ‘fhadnbéms e

prevent i ve prélieRgB0eldrso soBlifibARRN Pe&hbIg, (B &ﬁﬁﬁouﬂ@@ﬂm@c‘i'é’é‘c RippdsEi Gledepy AN
animal or a hulgnagwaThe terr{h har nace tlcal I ncl udes prescription

phar maceut i¢EP§ ° arsgy, Syithy Ve eRndgls; Expaplepyfcompeudsiotal s
suitable f onteneﬂendhmiethﬁ:ardmﬁfmtemd pﬁdxﬁd&uﬁ&ls’;lﬂieta&ﬁ@@@leiﬁ@ﬁy\n‘alt@maﬁ@ be

d | d. b I I
navi ng. o mitdi R, 680y B Bovs HenBricdl G agif foprbBert At ae
ol i gonuctk sensymer fopmllimm ebihe detive compomntiof mondldm.':tbforqmlgame steferably,
pol ynucl eo%&%n&@ﬂi@%@%ﬁ s Qr ﬂ{n‘fﬂa@éxtlcﬁe b g&ﬁ%c)uﬂﬁ in(iitﬁgg\t/ PR deSSino

pol ysacchari des “or snal Ing a no ecll ar
wei ght of Pew W%&?PnébMﬁm Rl@&@abév #ﬁ@mpgw@hofagtemlnﬁk&wn eompopndis, 35
nucl eot i desomanedi2asd. des, or ami noaci ds. Exanpl es of suitable small
nol ecul e

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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-15 7 July 2004 WO 01/51919 PCT/ US01/ 00531 pharnmaceutical s include, but are
not limted to, cardiovascul ar pharnaceuticals, such as amnl odi7pulmé0o4

| osartan, irbesartan, diltiazem clopidogrel, digoxin, abciximnmab,

furosexni de, am odarone, beraprost, tocopheryl; anti-infective conponents,
such as anoxy¢éildise@, cl avul anate, azithronycin, i traconazpbfms(ﬁﬁ,gg%how r,
fluconazol e, terbinafi ne erythromycin, 5 and acetyl sulfisoxazole;
psychotheraﬁeutlc ¢o ents, such_as sertallne vanl af axi ne, bupropi on,

ol anzapi ne, m 15 Butsrenat limitedipr omdinyasenler phaymagestients mach and
ergol oi d; ajﬁsﬂlpmbﬂbﬁﬁahﬁﬁﬂes&faﬁ,dﬂﬁbﬁem Slpidogel, H@B}%ﬁpébéﬁcﬂhﬁ) ﬁﬁ@é@hﬁ %' ne,

fanDtldlne ansefron tron,. sul fasal azine, [.1Xu
respirat or ya;'flﬂ‘g E?aprgﬁc'ﬂcﬁ@e’iyg Pafi-LHfpotixe comﬂoé‘ﬁﬁﬁéﬁ%hﬂsﬁém"@é’tmsrl zi ne,

f 1 uti casoneslavmiznate; azntbﬂomyamdltdaudlazcﬂe;ladﬁlov&hﬂnhmﬁ&z‘blegteﬂﬁmuﬁed’rﬁhro‘ﬂ%iﬁ 10 as
atorvast at i afi brate a

genfi br Ogl IERl %gén eslfﬂﬂamr)ma9 Xl%aéfgaﬂo erq%%%%cfofnﬁg?cgﬁr TN 8y Etﬁ'{'% ?ﬂ%fr’]’f‘f‘%xel

car bopl at i rbupropinsx Plenzaping duispizove) alplemlmbmathymhenﬂdelﬁ;ﬂwdoxmm bind aigutoitm de,
goserel i n i gxpk@fiestinal hrOQIRE St a8 BRdntRAR GnitdRE HALAGATBR ﬁglpﬁloldl c

nodi fiers, sugch as e oet| n alta, endOxaparin sodium and an
factor; aUsanitetman, suifasalaging ind dnfliximehmspirgtopetherepiss, suchras ﬂ;mtedmne

mi sopr ost ol fexcferthdinef @GH¥0E), ﬂuﬁbﬁ&elm%mﬁla%bﬁcﬁkﬁﬁ&éﬂ cllEHi@sEé?afi@&ﬁEérQ %Iu.?h such
as | am v ine, 1 nd .havir, ftavudl a am vudi né; di abetes an
di abet es- ré‘P&f LYfst Fé\'r;l ge}aﬁr‘ﬁi‘tf”cﬁll?f?@ braie, a5 gemiibingil; capgsg andhcar bose:

EI ol ogi cal s:an&u-cdiata!sﬂ]hmpm lsm:LSain)aM&ml ml&bolﬁﬁlﬂm, ]E@ﬂﬁcliibﬁ,ld%e‘éaﬂéﬁ%ﬁhﬂﬁ‘om,

or nones cophenal.ate nof et i

met hyl pr edna%b? ldéﬁ;blgén é egre H%ﬁ%m?‘}t%ﬁ%’cﬁpcmq%%ﬁ%?‘?%m :f ent anyl ,
met ami zol e, Mm?dlﬁ‘framuchmrepmtnﬁlfd snokaperimsreliun, sad rtileatophili® Bictoet or al ac
tromet ham %ﬁharhﬁ‘f&@ %ﬁl{)@rﬁm’csaﬁféh hpéb?é’cﬁ)txﬁ rhabﬂﬁétﬁ?e%ﬂl!l&gfo% gﬁ& ?o(}éjc% h as

|sotret|§p|n and cl.ind anyci n; anesthetlcs m and

| i docai ne® 2R{ 4lBeRelated Hhﬂfmﬁ?eg‘ﬁﬁﬂlﬁaémhw&}%we @d@ﬁwwtas'udm,rambt an

ZO: i Ij“ pt ?«'ﬂmvﬂdllde rdlzﬂ:@ieﬁbﬁeﬁﬁbetessr&%& thiéRPicaREHMRIRM oG R, o8l oRS 25#! PI dem
zol pidem triazo

a ne. byt Ibrom e. i.magi ng.conponents, such as
i ohexol , t & %Steili’}m(’g‘? %é?? é%’ Biis A gacring hermaaes, swsher sol |
and i opr oriaslestradioti niijcapirensixiconafai, mﬂnmetmﬁrempmeﬁnmesm sieh agGamidoact | de,
anerici um one rin,
phent ol am ng%?lgga%égm@aﬁf%&lmg%g%o%%ea %o’@%%’ﬂdeatcgtg glgciyg gadot eridol,
and per f4% lsetgralac fr@ﬁtﬂ@mlmzénmw&m ansiibuprofon; demmatdlngicl @roduvtsrshicloss i ncl ude
those |i st %ﬂtﬁho]@@ﬁ@ciédﬁﬁ}dﬂ”an&’ﬂeﬁ& s@HfaEﬁ%) &?PP& C0R fiddglineoul d be

g o el L Lol Sl o wm%ﬁ%m“mc” org” 011
PCT/ US01/ O8afafives 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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TABLE 1: Exenpl ary Pharmaceuticals Brand NaneChemni cal Properties -

SANDI MMUNEcycl osporin Poor absorption in part due to its | ow walwy 2004
solubility. TAXOLpaclitaxel Poor absorption due to its |ow water
sotubility. VIAGRA sildenafil citratePoor absorption due to its |ow water
sol ubi lity. wigdgkddw i t onavi r Can undergo a pol ynor phi ¢ shi f pctlugoraeszshi ppi ng
and storage. FULVIC Ngri seof ul vi nPoor absorption due to its | ow water
solubility. FORTOVASE saqui navi absorption dye to its |ow water
solubility. Still other exargres—oZsEpd priarmaceuticalse it i cal s are listed in
2000 Med Ad News 15 19;56-60 and The Physicians Desk Reference, 53rd
edition, 792-796, Medical Econom cs Conpany (1999), both of which are

i ncor por at ed BenéNamby ref €hemival Exanpl es of suiPmpdriesvet eri nary

phar rraceuti% i e, but are not_linted tQ, vaccines, antibiotics,
growt h epha Mﬁ%@ne?ﬁ SPUHY dem%‘ﬁ‘\’[%@@“&lm%ﬁ%ﬁé?“b‘ﬁm%ui tabl e
veterinary pharmaceuticals are |iste¥?¥%®he Merck Veterinary Manual, 8th
ed., 20 Mer Co., | : hway, : .opedi a of
Chem cal Technol ogy, 249%1lr E%homagcmgﬁbS%g‘génggé%g%gl?‘;g%ﬁ%@{@lﬁgary Dr ugs
in ECT 2nd &UAGRWo! 21, kijdedufil citrafsh OPdor abidrfRod dudMaaeQow AR isaamﬁgyanam d
Co. 25 30 35 4.3.2 Dietary Supplement As used herein, the term"dietary
suppl ement " NEEAR a non- 8@reit ¢ or | Gan wpdpizh e@alymorkichif deringshipping

adm ni stgyed:to an animal or a humanjsqidpidavi de a nutritional benefit or a
non-cal oric or insignificant caloric substance adm nistered in a food to

i npart the FUOYIGIN h angdsesfuhdd i c, Roxbbsogition dtradoiitsilaw m@ier sslubiligyr i t i onal
benefit. Di g‘t gé%“;u&gl ements include, but are not |limted to, fat binders,
such as cad8OBIQVATE ofaquinayiy ant ehaor absemtios duniosts leps mates seldhilitypepper
extracts; vitamns and mnerals; food additives, such as preservatives,

tracts; vitam ns a _ ddi ti vatives,
bul |11 ngy somponsis Soit daRiEERESRL. pilthp AR AARERAM g it 0 ©

co
fibers, emiPSpi60and TheRiyrivinss %P-f’ﬁrwqirgﬂcecwgﬁém 492-A%fmdadinat Econbmipseni ng

conponent s Cobiphy A899)ShotR O wIER hrk ¥ BoPMRBlRACbPrefdr@ied- grade sol vents,
t hi ckeners; fat_sub tItUt'eﬁi and fl ayvor enhancers; and dietary aids, such

as appetite supprRREsgfsuitabsvetatinary phrrmagsugals inchde byt gre sotlimitaddnt s are
listed in @Ak}, abtibiotids/ gréwildntiardRodPofkhtsH LRlR wokdrs)SOheNOERples of

suitable veterinary pharmaceuticals are listed in The Merck Veterinary Manual, 8th ed.,

20 Merck and Co., Inc., Rahway, NJ, 1998; (1997} The Encyclopedia of Chemical 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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5 Encycl opedi a of Chem cal Technol ogy, 11 Kirk-Qthoner (4 h ed. at
805-833). Exanples of suitable vitamns are listed in (1998) THhdy 2004
Encycl opedi a of Chem cal Technol ogy, 25 Kirk- Qhomer (4' ed. at 1). and
Goodman & G I man's: The Pharmacol ogi cal Basis of Therapeutics, 9th
Edition, edwoel®d®ioG Harman and Lee E. Linbird, MG aw HpddysohBids P- 1547,
both of which are incorporated by reference here| n. Exanpl es of swtabl e

e hondrexdteredly of cenpligh Teaapan e kbt it 08 S Toarbeof Vo
%5t hppf a;&aﬁme vibyhifs dre lifted ingn%sm TN Bndyblepedidsf Chenkidal TahAHb t9§ Id}ﬁt{l yl and,

0 0 i & NEo er gnce ernative
Medi ci ne As(%nd%rg%ﬁﬁe?éél J[;lﬂ ﬁg'e ggl{"ﬁ‘ngaﬁ’?/‘g F‘g]?gf‘é‘d%éﬂg a subst ance,
pr ef er abl y T&erapentics,Bth Edibst.ads doel G tlamam andfiee B. Dimbind, MeGrawekill, 4996 or
concent rt &1 a9l S PHiflt BebipSHilt5 orhoihtl | & mnﬁﬁrofgnﬁgg caLupnt of

di sease or or ener a a Sdoes

not requi r @ judhe Bycyelapedimpf CM@TG&"@‘D& dﬁﬁfaﬁl-@ththldﬁ‘had BV )

medi ci nes |aﬂ&*MEB%ra1Nﬁi:na%fselﬂ‘E€bedrEdt &3119, 9570"@}3 EW:?P dﬁ%ﬁgﬂaﬁom
valerian r nfgﬂ%g'k .bark, kava kava, .ech H?gcea har pagop t| ot hers

are |'i sted fMagl@érlPPéIHOf@ﬁhﬁ@ﬂ%@E’ togoiserin Bpreierenpher apeut i c

GQui de to Herbal I\/Edl cine, Mark Blunenthal et al. eds., Integrative

Medi ci ne QOom*runlﬁéast [ gg é%h i ncorporated by reference herein. 20 4.3.4
Nut r aceut cal = term "nutraceutical” neans a food or food
product havi ng Bsbﬁdhcﬁ:mﬁhﬂem?dmmmmmmmsmbsﬁﬁcdﬁmmi c
properties t d ar rans and
Pl bors,  and" il sl ook 88 HE G oatddEhEReite, SmPRBSTL AR o od
in MC. L| 8@ paticggjfor Fh?ttiﬁﬁ@ne@t-&ﬁhm@némgsmargl heaith aviwelitbeing swhentit khe2 5

Cinical I , 1998 Food
Aemséaag% adgg ﬁgt ﬁﬁﬁ\éﬁé@{fﬂﬁgﬁe\m E%ﬁﬁﬁc%sroﬁgﬁ%& a%ex%é% g

t echnol
37: 665- gg%me icipes inglude. Jyu ate gptJimiad tginken Pilpks ginsenerent, Yalarian repipalsr v
[rﬁt;ar! al " mm&vam@amﬂarmpa@bﬁtﬁaﬁfom&@a&w 197hd Qo etﬁi@é%@PEd

at is us e an ol fact or r e
ani mal , prgggrtmés ”%w??%ﬁf"&n %{crﬁq’ﬁ’fie?a}r?rlb ‘?ﬂﬁ‘f’mg ﬂﬁj%“pl ce. A
sensor y- naukeds| Integdative Maditing Eomaruyicativensil 898, imorporissitynekrenaselrdin. mask an
odor or taste. Exanples of suitable fragrances materials include, but are

not limted to, nmusk materials, such as civetone, anbrettolide, ethylene
brassyl e, nust-34y | Nufgacentigals| i de(r), and d axolide(r); 35 anmber material s,

such as anbr ox A@lﬁééﬂ%iaﬂﬁi @gmaﬂ@&mwa@mg@w@@ I%Bﬁd%h ‘]@L§hotﬁu<3h -18
7 July 2004 51 g P /USQ 8}2531 as a- santg santa
Sandal or e( F?l‘m% E@{’BJ’ Aaragsufical on fneragentic Prongriigs obivamale efuipeeutiealt h
include garlic, pepper, brans and fibers, and health drinks Examples of suitable
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.

1O

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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as patchouli oil, patchouli alcohol, Tinberol(r) and Pol ywood(r); materials
with floral odors, such as G vescone(r), danascone, irones, | iddyadeM,
Lilial(r), Lilestralis(r), and di hydrojasnonate. O her exanples of suitable
fragrance nmaterials for use in the invention 5 are listed in Perfunes:
Art, Science, Technology, P.M Miller ed. Elsevier, New York, 1991,

I ncor por at in by reference. Exanpl es of suitabl L avor materials

i ncl ude, bﬁﬂonéélg not limted to, benzal dehyde, anet ﬁgir&?mé?%t hyl sul fide,
vanillin, methyl anthranilate, nootkatone, and ci nnanyl acetate. Exanples

of sui t abl easspiantelsl, brefalplSapdatore, endiBrcd4npl; patchouli endakdodpineterials, sch ogon,

]g:: ove, pefp%!'patlcﬁtﬁﬁﬁg, phaldhoiR alcadd 'I‘li%ﬁlfehﬁ@%Pol Jog®; xﬁaié}ﬁ%'vﬁﬁ fifal Sdbkd abl e 10
avor material s.and spices are liste i r and Fragrance

Mat eri al s- 1@8@?35(:}&}"15??% da’?’ﬁﬁ‘f'ﬁes"f??‘??gﬁ’@g’folaE’l\?ﬁ!ﬁﬁ@“&?ﬂdw%; Bauer and

Gar be Commodihydkgasmonagen @tifer agmalkecef suildhlediapahe maéGhls fte niedg thg awvealtos chaf t |

Wi nheimg 1 : | ,; ol ogy, 11

Kirk-O honefgggé_er?qgg?ﬁ%{?g%}r %‘?ﬁ{?f&@#‘p‘#ﬁ%ﬁh@pg e%ﬁ%‘r"%‘%#’%ﬁﬁ“‘g reference

herein. 15 W% igomgrisd hesin buietergcq, Fxamplesofisyitable Hlavor meierialgigeladenbiti cal * neans

any ﬁUbf, t angendt n'@mi_ t6,/befizaldbigyde, %mle?mﬂ.emymtﬁdé,saﬂg;gs,dnmi bdd@adiigiem y?r d, or

in the house or living area enefit  gardens rops, ornanenta

pl ant s, shr%g‘?‘c’%&r andeg ?’@gf’ceega S EXERIgS of ﬁ‘gt@@F ?ﬂ‘deﬁf“ﬁw&sl?“?ﬂ? ﬂ?*dlﬁ@‘?& Exanpl es

of  sui t abl e alispice diveeen, catespdppar, sageethyme, ahbedrianden tQthey exanples dfsupaldd i ci des,

her bi ci dQg, gfebekibial 88 spickd WEFted WERROE a;mtﬁi\grin@ém&qﬁs%}g Afygka9r oW h

enhancers. For _a di scussSion_of agﬁgochem cal’s see e rochem cal s

Handbook ( 1y®lshing SarpE¥iheaton, L, 1 989; Baver and Garke GemmarFlayor an yal Society

of Chem;jst rMatgm VCHgﬁeaagsgeEe;@hamdyeiaﬁgﬁqsw; _ﬁ:}dthem') m!&dﬁmﬁﬂﬁﬁ&ﬁg' s,
conpounds, .subst ance i stered t verm n. such as bugs, m ce,
and rats and 1o r gﬁ%’f’ﬂﬁ”a?%ﬂgﬁﬁgg?%r(éu%%atgléglé’eabrpfgﬁlah %Wﬁmﬁtﬁiw Exanpl es
of suit abl ercforsneeiheieiies t hat can be used according to the invention include,
but are jpot limted to, abamectin (acaricide), bifenthrin (acaricide),
cyphenothrin (insecticide), imdacloprid (insecticide), and prallethrin
(insectide). Other exanples of suitable pesticides 30 for-use in the

i nvention are | #3bedigrashemiiep Protecti on Chem cals Reference, 6th ed.,

Chemi cal and Ph 1 ¢al,. Pre n_ W ns,.lne. w Yor k, 1990;
(1996) The Enc%ﬁ%%%%‘%q%fte@‘g%\&g}#%ecg\gr\ngﬁ%yg‘:’% SE%@ |°‘r"ﬁ9a°%%rrer (4t ed.
at 311- 341)developed ihptyeuseden thedarm, yad g igbkheyse pdising ateafie bt gasdeoyy, Acadeni c
Press, | 0€.cropSamabeRg Plants/AhrubS) 8Ovesatdtlies Of kill DREE pIaE of AEAS

reference herein 35 - ¢ July 2004. WO 01/51919 PCT/ LS /Eg%%éiqf—lte)?/bi ci des
i ncl ude sel’®& ’e\??oéﬁfﬁ“c#g for s e mmyenlion gﬁg‘éﬁi’?’i‘m 5’&%1?#8% ,%mﬁ’r‘iﬁles’
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.
35
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substances adm nistered to kill plants or inhibit plant growh. Exanpl es of
suitable herbicides include, but are not linmted to, photosys¥&dyp004

i nhibitors, such as actifluorfen; photosystemlIl inhibitors, such as

at razi ne; bl eaching herbicides, such as fluridone and 5 difunon;

chl or ophyl | v egsamdohesi s i nhi bitors, such as DTP, cl et hodipgrpseldassiydi m

- methyl  hal oxyf op tral koxydi m and al achol or; inducers of damage to

anti oxi dati ve sy m suc par aguat; am no- aci d and nucl eot i de

bi osynt hesi s i n ’Lclﬂ"%mc ‘EFF leglive,andanosselegiiiecherpigals, oppovnsyrandc el |

di v.t rs1| on i nmmnmawﬁsgp{gmﬁgmﬁa@ﬁnp@awm o3 Rsbﬂﬂ%ﬂaﬁl&o{j ol of
synt hesi s unc i bitor as ora i chl of op,
and ancyni d&%}gc{‘ie%m?fug% bgﬁaé té’ém%fi ?tgms@qéﬁﬁggqraégchaqs@c@ﬁ%& in

Her bi ci de Hphrodidsysskn Tanhibiats, subiémuSmn@Mmcluf@berh:bgde@%uoﬁ%lﬂuﬁ&me@h@rrpai gn,

(141&923 ggg%lnfgk@%ﬁ&ﬂﬁg&hﬁé%%@oﬁﬁ ol ogi caﬁ]flggyﬁ%%?vgﬂ[‘ % %fiorrer

Phyt ocheni chl trglfjesydimani elaghaler; indmersaf demageBo eatidradativg system, 4862s al |
of which  agRadu %Bﬁ[a%icﬁﬁdlﬁﬁ&@ddae l%ibs&:ﬁﬁe%fs‘?ﬂﬁﬁitor; %u&f%%h&éeﬁgﬁ)ﬂn}‘ﬁt lrjggs t hat

chenmicals, co ound and Su stances adm ni stered to plants
sel ectjvely %r?e jforg; suph M@M%mmtlm%@mmmls a

f ungi ci fle ﬂﬂ;ﬂ%oﬁ)ﬂ%ﬁlﬂﬂil‘s;s&h a@di&arﬁb’é&ﬁmaﬁlbe@ﬁi’dﬁlﬂ > afd aryint t ﬁﬁbl er g
non- sys C U 1 de | car ahat e an
t hi ur arre?g‘e Feg\‘?g @ﬁkﬁ'ﬁr%ﬁ ‘Fef g’iﬁﬂ’ﬁﬁi& 1‘2&?"5 e 1!1‘3’1%?0}7‘?‘515% afenGeni des,
ﬁ ug h as g ap$cwth tﬁﬁmpemqa, Chemiaignl 11 1680y (%hf?&fEn@d‘ifﬁdm&ff@k&tzicﬁl 28 -

rocar pno | al. Iﬁl es,
O on s Do Pachibléd, SEREIAMBREN o LEACHR. AR DD bR SRl o
f ungi ci des 44kve e‘j’@efocl@mcaésra@d Theit ApsvitiasORE FresxiBooe Retod) FIaII992Esb iof whichn

i nhi bitors, argﬂfébrpgﬁteg%gg{w}e&%}ggar boxin, flutolanil, fenfuram nepronil,
and net hggroxam m cr ot ubul’i ol yrmeri zati on j nhi bi tors such as

t hi abendaZol e, fABEKFRSHAGE e FRIZEPLIRYS, FubMARsAg Admipisteredite plests of
sterol 25 l:nnds:wpts lteas bedectisely br @m-delecfivety 1B furfge ruacrrlu@@in m@maédnaﬁ,laﬁmgl&aal il

tri adi mef on, conazol e flu ol e tr and

f enpr opi di n g})w B TR ?xmﬁl]e%?ﬁs&qaﬂe E‘?Pcﬁ'ﬁeﬁ’éc %‘Pﬁg‘gf’ﬁﬁ? 1o

di methiri m’i@#arephbﬁuhmdipg thiobarbamait h&‘sﬂ:mramﬂﬁdawatmes,,sumtfeman,exhaﬁbenphos and
| pr obenphosgih e .JJor geson,
lag., Fulr[: i cli deshd?J An Advanc(=5§I‘<2}:§a<l"al> ﬁQ:l ?01%%&’%? ﬁg%ﬁoﬂ% esg

Inc., Ne H#{@cark%?m&hasqmwe@nwm apé eNlotopehs dicarhokingiesniuchbs Technol ogy,

12 Kirk-o h&mzo(xﬂ chRfdolirfite, 4t iprbfione aEkanEHle oﬁ@bt@ﬁ:cﬁﬁﬂg&ﬂ@s%@ﬁﬁe%ﬁ%&!mr ein
by reference and. Indt,,lliblglal cgrrrul tions The arrays and

Consu
net hods of %° h]émftﬁ‘%/@n?“f%ﬁmgﬁfﬁl FrspitRiion iptibifogte sHGhay CHBOKIRORYeERSiE of 35 the
conponent s fbofolerdly &mﬁnamatﬂebrmﬁljuﬁd mbtaﬁné ierbiubtlifn p mﬂoﬂlﬁmﬁit&s a

‘consuner -2 aétﬂl%éﬁdég?e }i’CT/ us /005%1 ] B}ré%gl tio neans a

formul ation for CONSUNEr: use t‘?rﬂ est ed
25 biosynthesis, such as mforme, fenanmol nuanmol 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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into the body of a human or animal, conprising an active conponent.
Preferably, it is the active conponent that is investigated a%$hpne004
conpound-of -interest in the arrays and nethods of the invention. Consuner
fornul ations include, but are not Iimted to, cosnetics, such as 5 lotions,
faci al nmakewm aismdibper spirants and deodorants, shavi ng pr eduakeoossad nai
care products; hair products, such as and shanpoos, col orants,

condi tioners; hand,and bo sQap aints; lubric dhe3|ves and
det ergent s %ﬂﬂaﬁ?@awa%ﬂ%@ B¢ ‘Hn?il’l‘s“’lnﬁﬁ'ﬁgepa"rcgtf"bP ??Eheétol’ Bgestebans a
f or mul at i oninfocthe beywsa hivahn omnnalmmpnnshg ag adivecolfodhs PrbRADLY itiswest ed
into the bg r|S|n tive c t.
Pr ef er abl y’é&ﬁv@ém‘? Oﬁgﬁggé{ Psvné‘?c one (59 %t?iflteﬁﬁ Pif]gﬁwg‘f ‘T‘“%[E‘ftﬂ%fg i's
i nvesti gat edf t’%mvmonoﬁwumdnﬁ)fmmmucwmwerbmmmt limited anchsmetitsosizhaf t he
I nventio r I d 0,
5 lohdiluat lﬁél?ﬁ?cagﬂﬂ&%gﬁuﬂést ahd idoiBinis WibyiBE froBRlis, hdhdif

pol yners; rubbers; such’as so vents
bl eachi ng dgedict; hairpreductsywich ap mdeshmp@gsmhrgmsmndmw &sudand body

for mul atlorb% @ﬁmﬂmabﬁtgm@%ﬁéswe@aénade&rgeﬁ@%ndue&n%rs and ai rpl anes;
i ndustri al ri cangf]éﬂrlS |pd strial adhes]ves; construction naterials,

such as cementsASd‘i e‘%ﬂ‘?l‘P shal fremalafiony IP‘Fa“FéngP%“}ﬁﬁB@ forfindusirigl essoos e
active conmmeimndedidtheiabaeiod e ingsQedanahé bodysrd hhﬂlaﬁﬁflﬁﬁkﬁ{ﬂr compdisipdyst ri al

formul at {ons..and set upj,atrays.accordin to th i.on. . Such active
corrponen%(?a%e‘for’ﬂ’@fl?#'el)@i?ﬁ%ﬁéﬂ? 14 g ?ﬁﬁtl,gomu}apg? e and
the foll owmwsh@@wﬂhm&mom@iﬁnie@dnﬁﬁaysmdmﬁhod:sfof theamwhﬂon Acti ve 20
conponent s . 1 ]

listed in Hﬂ%ﬁﬂ@%‘ﬁ o Opé‘é}k < iR o p SRR, Bt I O e
(4' h ed. atchemiralsjsyph aawmenta,é: eaphing Ageats, inks d@seﬁ:mta;daaﬁamnw&mmmmr e of

Cosmetics, fhmufabnbRsdeie SRaR 1%
I nt er nat %é)n %\S%)af?@el C 1I %gf%. ent y%%??%%é?%?%éﬁ% boo lubg;I"fﬁiﬁ."Ed. , CTFA,

Washi ngt FEes: congryctiongipiekialsyehat semepiepar at i ons, M cel | e Press,
25 London, 1991 OnélboF siall invhé i wall @amnawabwtabmsbacﬁv%&hpmﬁtsaﬁd RlaftiveACt i ve

Tated 1n Coadme RGO AR e R R el TB HaP TR FeOMPE s BE nomer
(4" ed. at mnhﬁgoﬁ}uchnmvsnampmgtsande coﬁpei][mtsaire weilsknmvrﬁmhelst ed.
Vol . 12, DPRierdds #d $he Bifovin Fefert\!}ﬁ:lezle are? meﬁg'nemf{ ngr%gf efa{ﬁgﬁr AQLGL ed by y

referengf herein. Active_conhponent | nacti ve for use in 30
hand and™bseyppersajssnd insciivesomponantsfonuss jn qymetinfopanishionsiag iteddh 93N
Te]g hnol ogy ,7#2 Em%!aﬁzlédzﬂaﬁ@ﬁ@fzccfl%éﬁnﬂggy, %Kﬂ@@)ﬂ%ﬁﬁ} @1dacs fsﬁ@{s@ elL8Yde
ref erence rein IVB co S i nact i v nponen s ‘for _use in
paints ar etHa gl'tr%cThF %&Pﬁﬂ%ﬂiﬁ&%b %GH&?F‘ Cemgnpb gy, 17
Ki r k- O homaNew( Hork, Elall GTFAM@M%% Cémdtzc P%V&i‘zent Df‘ctEﬁB?yhﬁH Hfldhook \d . 9,
pp. 770-80 . i Var nj t f which
are 35 inc c?fdﬁgjr'r aP?léEV "Siyﬂhé‘l ’1?% ? g&%i?’?glﬁn gm%fgnfrg%cgﬁ{@ aﬁg"eﬁ?\g’i‘?ﬁ ve
- conponerts Lopdon 31 Al ofwhichare ylcmomwd@ymﬁmmlﬁrmm@ﬁ@hbﬁﬁﬁﬁﬁts 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

)

-21 -



consuner. and industrial lubricants are listed in (1995) The Encycl opedi a of
Chem cal Technol ogy, 15 Kirk-CQ honmer (4t' ed. at 463-517); D. DhulFddder,
Theory and practice of Lubrication for Engineers, 2nd ed., John WI ey &
Sons, Inc., 1984; and A. Rainondi and A Z Szeri, in E.R Booser, eds.

Handbook of tlon Vol. 2, CRC Press Inc., Boca 5 983, “al |
of which ar‘ge’%#éﬁ?porat ed by reference her ei n. Active c?%‘gﬂg%tl}gosgi

i nactive conponents for use in consunmer and industrial adhesives are listed
in (1991) meumawqhmeﬁmbﬂéanammﬂaim wﬂsmm,gy cszd&w&gr@ehmr (4" ed

al\llf)s?fgng%? ??11.’8{"83’ Mﬁéﬁf%%?meiégﬁd I'%g{d)?bﬁg?’) B\bﬁ%h pﬁ‘%‘&’ﬁﬁ&ﬁf Qg " her ei n
by ref er endebridstion fre EnginpernShid:da fchn Waey &\&mﬂ,dm),dr%qt;taad ADRbumrondsandi n

pol yner s aﬂkezls(zgxiqﬂglﬂ.ﬂo%g%%dgg%n@%% OREEL o ol DeERE Hees RN IR0V, 1D

Kirk- &ho orated’hereéein erénce. Active
conponent s Ratoa, Fii, 4981, iallof vbieh arrineasperaied b ecferanae histeiy: ﬁ@weccrm}sments amd (1997)

The Encycl apethetofiposdh@fof & in Iﬁﬁﬁﬁ@) ﬁaymdﬁélaﬂdhgmgs Q@]ﬁf&dﬁﬁlp

460-591), |ncor porated herein by reference, Acti onen |nact|ve

conponent s Eftehciogedia phChanied!; é%hnﬁfo&’ﬂlﬂg’(ﬂé@ﬂilcf?l‘(ffb‘% a*‘l"ﬁé"‘f@ ‘E‘ﬂé%l%ﬁ'@ﬁl a of
Cheni cal Te@*ﬂm&iﬂﬁ%ofﬂﬂhdﬁfvédsaﬁ &l Wah Nodtrdhdatbintald, RRA-YokB)1990, e gfor at ed
herein by r rence. Acti ¥.€..£QTRO entshg d inactive c(g)glg%ents for use with
st i al e DRt e RS e SPabone A BRLTE SPRBRRSES! o

Chemi cal 10Adietiuse ings]yméat-hre liRebin (996) The Negyckpedia ﬂ:ﬁ%e;mmﬂd‘@a‘hpdbgjz,&dmﬂ:r ein by
ref erence. o ! | eachi ng
conmponent s "are |stena%?%g)9%&g?ﬁ}a?@ Y“?B%%?%%g' Ctiwe %gnen Fechnol ogy,
4 Kir k- Ot hiwelive(comporants far use T rubbary arei M@dnpéwa?)eﬂter@mmlapeéy of Chérgice/nce.
Active conppnsblosy, @@%kn@ﬁlbm\eﬁ 4%5%&@0159‘1)“ ﬁEorP@l@teH Rin %;r‘?eﬂefeﬁ s g\au';}e( 1995)

The Encycl opedi a of 4 Chem cal (I'ec hnol og
482-503), FPHERATSEF & ’d‘acq”(érc@‘i“BOWtsrf%ﬁ“E'Pé‘hBlésm%ﬁeﬂ@@ erbﬁ%ﬁ%ﬁ) ¢s and inactive

((:;ﬁ mpone Irus? Ehﬁklap&ﬂa b CRbeiEal araaaﬁblogy 99 KileOmbaRs 4 Baeat Ewyw)qaeﬁp@:ae& e
em ca chn 0 orate
herein by %‘F’é‘?"é ﬁ%gfenfcﬁc\%e ‘?)‘ﬂ%o&?’étﬁ%’%d ’&ﬁ‘&l”%&‘&???%“%%ﬁ%%ﬁﬁﬁf%ﬂn use in
fire retar demisalsare listed tnedlshi ad al, 1@ &podihaf dhwatyid Cherival Aotlirckye NCER

Technol 0gyp ]AC : héﬂ‘. few %ﬁc ngc ﬁr&gd h&gm%§qeﬁ11%g&) %ch@{&fnﬂ:%ﬁ@&t?gndher ein by

ref erence. I VE conp one I nactive conp

ant i f r eezeiaghig ceepe% fay @e i hbwmgwompge@}s ambs@m(b%b&ﬁ Encygbpediceni cal
Technol @@y of Grdpliédt TEIHAOIRY, A OBBmMeA T4 "/ arIFTB1 1), ﬁﬁ&?@ﬁfc@h@fémf’lﬁf ein by 30

reference. ctive CQ onent s aﬁ& I nact i ve (19) nent S for_use In cenent are

listed in S APHYE EMPACRFEHE; inacHye eorapAnent élﬁeffﬁb? B listedingl996) S orrer
(4'h ed. aEnSblbpedia bfChunpen] Tedtolvgy,4KibkyOteber gifted. at 380-50, ifcolpdiyte2 004 WO

01/51919 P%l%%? %éfgr%gc%l Ifétﬁe Qom”fP ner%g 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.

35

22



As used herein, the term "conponent' 'mneans any substance that is conbined,
m xed, or processed wth the conpound-of-interest to form a sahplle2Gd
inmpurities, for exanple, trace inpurities |left behind after synthesis or
manuf acture of the conpound-of 5 interest. The term conponent al so
enconpassesyifi§spfgpound- of -interest itself The term ConpaPE m@£§o
I ncl udes any solvents in the sanple. A single substance can'e I n one or
nore physical states having different properties thereby C|aSSIerd her ei n
as different céﬁponﬁﬂmsgxﬂbr i nstance, the anorphous and crystalline forms

f i denti cal y Fm“pégn k LS.
gonggnlan'?g L;ﬁ be large rmt?éelgﬁnﬁ @Ohélﬁdm% %%‘ﬁ)@%[ﬁ%\%ﬁgﬁﬂ}e@ol ecul ar
wei ght of §hized er rroprspedamdiuth es%mwgﬂwﬁnqteresmfwm@ shraplger iranusities, for

phar maceut leﬁﬂﬁﬂe tRlcé kRS RRIVRRd aﬂalsyﬁm&ks%&ﬂaiﬁﬁcu@ df%%ﬁab‘éﬂid S

nopt i dort i ES: 1Bt By s g conpisstbs compshaboFinieret nelt, Thofesmul es
hav: Ing aI rm:bmpmieat alyeein @lhﬂes&h?z belsntd inalk s’ab@ﬂi Alﬁﬁ@e gibsRhde cﬁilaléﬂstél% one or
snmal | - nol e ica r mones i nucl ensi des,
st eroi ds, %ﬁ%‘%’ar%nﬂﬁ &?ng%?ﬁg?ﬁpg 8%1??6 Lﬁgﬁfﬂe erent
optically- mpwnsuﬁgtlastm the amorpbousrad crysﬁl]mh fermscnﬁhn anticyl @aipowal
sol vents, qpidiGalshy AfibkdG do 9@9%}1 %&E}: ﬁ%g lJﬁ fé@vflgs? 2l Y 8leSites

or I'n or ¢t

Pr ef erab]gﬁ/ conponent s pronot se e
preci pit baing & Blokes tealpotyeightcaf\gesater thap abaug ﬂaOOCkgfmanudaaa large-ofolsulei d- f or s,

pr ef er abl y ghaflabdiibAs BhgiiuolcBAIBATRNBL0Rlcs, oliBbRIRSh conponent can
be a substa ;ﬁ\gmae in erlllged ef fect |n0ansar rga X ec_B ﬁgﬂe@ to i nduce,

i nhibit, ¢ %%F%@r?@wpws(ﬂep@éﬂweﬁ% %poé)rsaqch@ldes or small

conpou nd- ofmulemles g, mol&manhﬁﬁg ofnokoRRORE It HE ld§§ﬂaﬂﬂﬁmu@lﬁ00%lhﬁol?"§ﬁch :ak mted
ecul es,

to, excipi alve aci ds; se mal_|

such as ho?ﬁ%@é‘éﬁ eegle Eaz?rhage %ﬁﬁ%’l hoRFong ucﬁ (%é’otg’lgﬁgﬂgesa%‘ﬂmd%ﬁf noaci ds;

I a(r]I ge rr}il emgﬁdh Id;%u vedmpmments cgudmﬂiee&haldmspu%ﬂyygn@lsamtandtmcmhpgmﬂgcl eoéI i de
an ol yn | | CS, an

pol ysgccﬁarl dzdgbb g%ﬁﬁgﬁ%c F%ﬁ&eﬁ %&sdﬁ &%gt&ée)a?? acﬁleaé{ﬂ?ﬁfy%tgt Ive

medi ci nes; Fﬁg‘ir?té{bé’ﬂtl@%ﬂﬂéspfgféﬁ@ﬁ W%@ﬁﬁﬁ@msee ?memmtroalfgrmatuha active

conponent s@lli%&[bﬁ,uﬁﬁiucfeﬁﬁdﬂﬁﬁbhdlﬂ)rm@'iﬂcﬁﬁﬂ{%hﬂ‘f@rg:g??fﬂaégmg fj ulntqfo\fgg Chat

i ndustrial ,for tron: crystallization | ves
promot e an{BP: tﬁ St ?)Fd‘WEfE% b’ﬁa S%@P‘Eq ‘%‘?e {epded eifectin apapray smpledsi ¢, and
addi ti véd tdiaduceaihibit} prowdny, wo rqvhise fdmaian cfdolid-foras of ﬂﬂaborﬁ;icfuﬁ@—bf mdrédicl e or
crystal si ruct ur.al.l y stabi.lize |ine or
anor phous gg?m% g}?%ttrch}éﬁén é‘% a}%’?lg%é Eé Vi no Lg]%tg%f e i S?@F’ﬁi’ gl%’d ‘ves t hat
inhibit cr 9@9&8?19:32,@!1138@@%11&31 ugh atromabiassteroids,i lmallem;deaaiuchem@m andnt s;
opt i cal | y- afrod@dd: %‘&%ﬁ&}%@m Ed £135 biysoRfiditofRes AbBhYCHo @%F ging
. processi rl r eagent s. %l? 5 7 Ju‘c?’0 20046% lgii‘yczlggegsa Wﬁ%fﬁ%%gl
4 4.1 ExciB? leotide conjugates protems 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 |
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
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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The term "excipient" as used herein neans the substances used to fornul ate
actives into pharmaceutical fornulations. Preferably, an exci pilén20oes
not lower or interfere with the primary therapeutic effect of the active,
nore preferably, an excipient is therapeutically 5 inert. The term

"exci pi ent" ey sses carriers, solvents, diluents, vehi, S01/00531
stabilizers, an I nders. Excipients can al so be those substances present
in a pharmaceutical fornulation as an indirect result of the manufacturing
process. Preferabd.y, Bxipignt ents are approved for or considered to be safe

for human and anj ad..0i Shr.at. ] ' neral |y
regarded as, saf e;. %ﬁ@?g’gﬁ S%E%eg'ﬁgﬁeﬁg @?@f%@gﬁ%‘%@%ﬁ% v

adnmi ni st r at dErPharmaceticab@Eeptions d Brefiralia go eneipionislogQrRjover opinte@ER i and
21 CFR 184, the bifafyRR&ai R BRLLOMBOYcHE RS B&?em@},\%ﬁ%&éiﬂi@nﬁ%@&%ﬁ%@aﬁly( €9,
pharmaceytical s) can he fornul ated as taplets, powders, particles,

sol ut i ong, G, SHRIPER SCXCIPIRNE | RISOMPAgEs FRESTS, solveRscdlnepisgichicles.sailispss,  or
pac kagit ng ddd&iincfefsr Exeipb_ & {eﬂfsfc@@_ﬂso b@?g@ubstﬁcys Iﬂé&ﬁﬁhfa:pﬁﬁrma]géiﬁcﬁit ol ogi fca|
properties,.an abi | I ur i storage, as well as formmation o

sol i d- f or msOTA ati%a}sﬁlflé‘?#re%ﬁﬁmﬁﬁ’g e B’%P%P’i??%gﬁ'a*”ie#ﬁiﬂﬁéxm@%ﬂé, f or
exanpl e, byappoeked fig or bensklarefl e @fe fohbursanguld @nimab edmiatstradtuipl € GRAES I n

whi ch the - ' | ' rystalli.z r bej pr esent
' The oryotSTRREFERAUL R FAGRS o) ARRY nilsllecd el B ¥Oba AL SN
vari ati oh¢ admisigratignimtbe CoderpbddeiabRegiations(QR) b2 IWEER! 18Dand 24 AIRR MH4yersity

in crystal | jnffpb@ed ety iRy i ation in surfactant 20 conposition can be
achi eved, for exanple, i N the case of a protein surfactant, by varying the

lo_r,gt ein co &Pa?t;l t]?;lgl?uﬁ%ﬂ’r‘?@@?‘fé (ﬁﬁcﬂ]’é@n@?‘tﬂéﬁ) gap b@§‘§élllli&§%dcﬁséiti’%eés, pewdpss,

i braries & ®hitiony,&h4 Sos, pABSE § iR ) ients; i

systemati c%zlt [ ngﬁ.r?i tﬁa. DNA enco ic I%ﬁ'ﬂlare. rgtgﬂéﬁlin#gﬁgﬁnii (gtp(?cj &

sequernce. %#5%1& 'T:’c%t&? %ﬁg;&mse ?Bm Bl?eﬂb‘?fta“gr“"&"ﬁ’& g ted to,

aci dul ent%, stgagshamwell adbinatian oflsolidyfdmec Aroexcipieat indy aladbt dsad ingpréariag ihe;

sol ubi l'i zi elgl] tionic..and, ani onic

o f act ant SemEf, £F BRARIA LY coftif bl broR bufopieiich BEuri el B MR

‘al kal i zi ng @%Wﬁ@@f"@@@ﬁ_i&be@ ayiallizidaen tydeing presend invthe crystalliaing, and

sodi um bi ¢ apReBAbRifEBh GAlhBEi RO R BN, valifiindR s&%&%%cr@%g%iggg%{ <uch
, Su

tri basic, magqr%em mtri ?&l I gat.e, and talc; antimcrobjal
as benzoi c 401§ vseipisreateiyemsity i grystalline forgh Maxiryun yaration swiastasr i de,
br onopol 20 adokapbsitiar edade achieet) foftschenple) REhe base 362 PORMYIPRESIM tyoraRGel @ €,
t hi mer osol , r&gﬁcg enoxyet haqocl . anst i oxit??gntgi sua?t}f]%sl.gscor jc . .acid, alpha
t ocopher ol Poropyl Fgar i ares STRpAG uTRRtheyssd fopvafy pnge LBRaRgRpiprotefch as
acaci a, alvgnats Thesedechoigniéxorgings myiatingdystanatically rapdemlyyit DNA enedding ths e;
dextrin, g i : [ A Sl L . Xt rin,
povi done, S ia amPle Ssfienc ! BRI it AbchiBis LERLE I BE LIRS 1
sodi um phodprasidalentyesurk aglastis, acidh lydseghlosisiagidy aditartarie acidssobibdlizingi ng -
conponems compbibnds suskhfnonBhicCeafibhid, and ARiohR sk @lctan&O R sbgnts EIRARENt s, such
as -24 7 Jyly 2004 01/ £1919° PCT/ Us01/ 00531 _ , _

entonite, cellulose, and kaoln; alkalizing components, such as diethanolamine, potassium

citrate, and sodium bicarbonate; anticaking components, such as calcium phosphate tribasic,
magnesium trisilicate, and talc; antimicrobial components, such as benzoic acid, sorbic acid
benzyl alcohol, benzethonium chloride, bronopol, atkyl parabens, cetrimide, phenol,

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, gélatin,. 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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adj unct sugar, cetyl alcohol, polyvinyl alcohol, carnauba wax, | actose
maltitol, titanium dioxide; controlled rel ease vehicles, such7ady2004
m crocrystal line wax, white wax, and yellow wax; desiccants, such as
calciumsul fate; detergents, such as sodiumlauryl sulfate; diluents, such
as cal ci um phggpk@ie, sorbitol, starch, talc, lactitol, pelysRihacsylates,
sodium 5 chloride, and glyceryl pal mtostearate; disintegrants, such as
col lodial silicon dioxide, croscarnellose sodium magnesium al um num
silicate, padineessugsrsolybaledhpl, polyeind akobiolicamasbaweh lgtose nlaltitel; titdhiagper Si ng
conponent s, . 2 sters
PR ANRAIE Lo, o e B Sple Pl RS

(pol ysor bat eg%’; emol I 1ents, suc oil,
pet r ol at um WaGHlgpiecantsy Bich 23 elgipn plfate;detersents, sucheas dodiwmilanyl mlfendilaerty i ng
conponent s, sutH @ caAsubhesphste, SOrbaBY kiichyhRoaNad, ltndlﬁﬂ&ﬁécﬁﬁé}é’i Hge: and

Y.

medi um c_|3ai r}f]t I:A gl ri dis; tlavoring. co [:one(gII s, such as ethyl maltol,

et hyl vani | P afﬁ@}"@ry pilgitostearate; disiptgeranis, suchas colindial siliserdiptidhumect ant s,

s UCE as g lycxpsdamelhs@mm magh?sﬁmi alumtfubi s‘il@datel, Potsbsiufl AR and Wik ANt S,

such as ca : nola oil, ceryl pahpi tosterate, .magnesium

oxi de, pol o%lgdmﬁark@&ﬁg%&h mrsgn ﬁ%g‘g? e,n%ss?’gh ?Iéﬂtﬁf Qéjﬁ’l&l ’%Tt@é?‘%?tgfé‘ity

sol vent's, st Golyaorbaias) emolliets such ad Setezingl micohaly lmmdlia, mitee b eol@ivks ,

di et hyl pht : e, o) ofurol, for,indi.go carm ne,

pol yet hyl ﬁﬂ%ﬁhﬁ%&g%’li,g&p?%ﬂry ! glh’ﬁés%tf’ a)?g#g\%ﬁ’ %‘%r barcgtcé’%lp ?1 eints, Foh asgnigpic

stabilizi gem‘g Wi snongetaanolariing, andogedinm ichain trighysemdes;, flavanmighan gum  and

tonicity c RS suchHia RthyPiBale] YRR Qhnillil SARAS Soid, F.&ii@ﬁ@h}malﬁ 'gﬁ&i de, and
es o e

sodi um chl ori dg sul t

., and xturﬁs‘%gere_of. Q her  exanp sul
exci pi ent s, 28R4k @?%ﬁ?&e?‘@ Yeeripy RepRylepe glyepls tasbitol ankisidcetis bibriganpn
CP:gar Eaceut imhaﬁml@umﬁe&arafbﬁaaholgdil{( g'lﬁ:céryé gﬂmiteét&ﬁt&?@a ﬂ&ﬁfc@ide,%ygggl i shing
. Easton, . Handhopk o armaceut i ca i piLents, "3r
"Edi tion, ecFOdﬁrﬁ%?lel]}%g%ﬁ%g%%aémQ%? e ?’ﬁggﬁéﬁé %ﬁﬁ@gbﬁ‘?@( i on,
Washi ngt & wheaylforoa, vegetable oils, disihyhplithalate, icthybolpae, atyeekoh @lyebrdhyfor @fiigp ence.
25 4.4.2 S | tlon.wlhL.contain a
Qa&ﬁﬂ&;%ogﬁ%g@ﬁﬂcoﬁ%%%h @S S gf,aio“& o e R LM iy

.sol vent as one on vents nay | uerfcebalﬁcglgdi rect the
formati on JOTPERSTES: Fushies cydpdswigins. gluein, ecgnthan siiey end fpnicith ointongntpsitch |

vol ati | i ty,as@heek dekiedst,ipatibdi@n chidAdk, Rl RaithAdhliiRPRd nﬁﬁﬁ:ﬂﬂérg&'?tothéiie“t Ity
and concentr aéf on. i s ]ﬂne way togchonﬁa{nﬁl sa‘{#ﬁatlon. | ndeed, one can
crystal i ze ORaEH o WHFME Prripicny, Suebaa pioder andiliess s Bsted iRemgrgiomons ol vent t o
an ini ti & | Bhasmbswationl Stientes, dBihtHdirion, €h @ Hoasd Gdnalite, MK PublEifE C8)E8bna

sol ution of ﬁ{gjq = Of - .y whi e Ln t .

nonsol vent Pa{%’ 29%.5(:1 e %Hgg%?g{%@g%rﬁ{aﬁ%hfér%x\c}”ﬁ) ﬂ§1 yr@ﬁé]r?é’ﬁ’te?ng#ﬂ‘f’ﬁ%%dweay The
sol ubi | i t y 4rericap Phsgepratiend Aissociskion s astingtvarD.€a2f00dydth ofeicleareunt  of

nonsol vent ihrstednerEhy Reemddi ti on  of the nonsol vent increases the
supersaturation of the solution and, therefore, the gromh 35 rate of the

crystals that are grown. M xed solvents also add the flexibility of
changi n2% he - 28472 J8blyer#d04 WO 01/51919 PCT/ USO1/ 00531

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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t hermodynam c activity of one of the solvents independent of tenperature.
Thus, one can select which hydrate or solvate is produced at &Jgyeeds
tenperature sinply by carrying out «crystallization over a range of sol vent
conposi tions. For exanple, crystallization froma nethanol-water solution
that is ver I,n methanol wll favor solid-form hydra 1.t h f ewer
wat ers i nco?%‘jé)brlz 913 in the solid (ex. dihydrate vs. hem h&}‘gf’!;{%ég“ ile a
water rich solution will , favor hydrate_s with nore waters incorporated

i nto the sothemhodfilmipaaivitg of oﬂmﬂﬂﬂ:&blveﬁts imdepapdad of tefigperatnge. H‘Bﬁﬂoeﬁé ¢ave

hydr at f t
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Sf walter ﬁdgelbl’r@'mhy:ﬂm’eﬁtrauoh5ﬁﬁggalﬂmﬁcsmbmmﬁtlwv}ahaﬁleyp:c cal Ié be used to
i ssol ve hydrop one ro Pref er.red or gani

sol vents are. vo@?lﬁegp&l o\%mg #é?‘ﬁ?lﬁ%&#%er“%rﬁ S uPPie: ip the %%C‘fge
renoved U ddarmezeuicalsmotientsate saleaeébzsecpbmfhlee bfooompativility aawél asahe t 0 humans
In trace h as

et hyl acetate, H}tf%fatﬁ%?ﬁ'hrﬁ&eﬂﬁ%a'ﬁn? &ngsmkzﬁ%ag? ms%ﬂlﬁ%seé%é’&{%ﬁentss%

acet oni t ri |example; the pasavathovhich theegent is dissolied inthesplvpat apdthsdackofi de, and

chl or of or m degsifenl %ﬂ’é&@oﬂm@@m& orPthé St ?&td:l%%nf&e? hﬁiefeeﬁhgsﬂé vents are

t hose rated g’sncl ass resi dual. sol ven

Adni ni st raty° quﬁq}msplgﬁtgﬂcanﬁq usgito Iﬂ@g%FéFmﬁé@Fg%‘i’fo SOIH%"' PRlYRISEY 85,
pg 243t015 X33asc éd%ntsh@ﬂﬁﬁplcdﬁ@rbﬂ ﬁﬁﬁd&lo ﬁ?ﬂolveﬂi}ﬂfdﬁﬁ@lﬁﬂﬁﬂ@%fn& hS((h‘aﬁhlEé €

admi ni ster sol Ui [ SUS i

typically 3%‘3%?52‘?6 %Ld é/rg &Dneﬁpeafee\cr]o tgff ?rﬂbave f&e@ﬁflggo‘ﬁpnﬂjd‘gg pcgmoc?r some
ot her 25 piran hwabmdeyvmmpn@ﬁlhwgmptdﬂe f@@dﬁﬁs&aﬂoﬂo@umpmiammse
Capabl e of JiQusNAcRA hethylBhRRRE OHBRBAD Ech o e, SRGRQNENt s”

o B
i ncludes acidjc substances and basic substances, % su stance’s can react

to forma gasthang] dpmsiind foravmisiensretone, anetanitile, teirmhydrarancasaiieariddimethyles ent
in a sanpd eulfyiigs) add Sidbrbfoath, dddenigRpPBLIEEE aéa ERIRESE Phefer@ 810Gk ars al t

Cormongne - ERBRELS ok 0T At B 36 plp St e AR et

of salts vmmﬁle\FademilRaglstwwgJam awasher 8351 gaanml-mogla\/lafm’/pmmﬁ fosui t abl e
acids are . | co nds;
BJE g] s adiin Es?éré %Jﬁlgeraﬁ? o&‘?sex\@cg&w%a& SUSpe ARG

chl ori de, enzendsarronate ™ ¥eénzoat e,
bi car bonat éYPIQﬁUWbF ﬂxsﬁll@wa,tm bﬂfmde&abmmwtatefhmw}ﬁ@ sopaptenate, citrate;

- edet at e, 22 Ghg¥lRRicaltyRceptable 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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7 July 2004 WO 01/51919 PCT/ US01/ 00531 estol ate, esylate, funmarate,
~gluceptate, gluconate, glutamate, glycollylarsanilate, hexyir@é&dyeddate,
hydr abam ne, hydroxynapht hoate, isethionate, |actate, |actobionate,
mal at e, mal eate, mandel ate, nesyl ate, nethyl sul fate, nuscate, napsyl ate,

nitrate, pgat nat e, phosphat e/ di phosphate, pol ygal ac
sal i cyl ate, st‘]g%%% e, succinate, 5 . sulfate, tannate, taé%é@@(%?]eocl at e,

triethiodide, and panoate (i.e.,1,|'-nethylene-bis-(2-

hydr oxy- 3- esiolateh esiatd, fumZatepdimeptakz, ploatnaie/ghiacetepplyaillyamsanibitet y al so can
form pharrﬂggﬁ}é' : ' riQu m no, acids, in
addition to t egéggiﬂgﬂseyh @%ﬁ?@%ﬁ’?&%@ﬁm@fﬁggﬁ%&ﬁ@%ﬁ galgg)gion at are

aci di ¢ in mealate.analeats, oupddbite msylftes methysuifatee muadates napkylatej aitvatear i ous
cations. BpanRbensgd, pﬁ&ﬁﬁhﬁﬁkﬁ&pﬁ&&éﬂ@%ﬂﬂt&r@ﬁd&, gﬁid@iateoéteﬁlﬂ}é,a%uhaﬁatg arth
metal salts _and, particularly, “cal¢iu magnesi um sodium’ T1Thrdm zinc,
pot assi uﬁ] lsﬁll%eﬂt?"é‘ﬁt@ 'aryafcs teoglate filpihiogide apd pamptte Mg el segivne-bisd@pounds,
such as anihpésxy-3eapleke)). CCAbIBRERY el feiadd #mandmbRES1{d dah$odty dr oxynet hyl
am nonet ha”ﬁ%,ﬁ,@ﬁ 4.4.4 %ﬁt%hl ]I'Vitgt i on Additiyves %cger supst ances may al so
be added t &Rt ECRGUDAceFRIAN ifs With veriqus amifje acids,ip addifiensio thg acidsi nf | uence

t he gener amentiomssd showt ystal l i ne form These crystallization additives can
be either reacd or r.el ated nol ecul.es r .rapndom.y screened
conpounds (suchk‘ﬂgglgo%@%%g%g%giﬁfﬁfaﬁmsﬁé‘??ﬂ F?c%?%b???fggwggﬁs?sﬁlﬁey can be
used t o ¥ widvapgpwsretienso Exewples of sugiDsaltsinickde alisali metl off alledite tdvéh ryetalnt h or
growt h rat uafand R&GiaL tt&algn 3 ik, G ]?{)ﬁ : ny. s .ot her

par ameter t atang’f f ect sﬁlg’%aggﬁl | _aﬁug?f%dllﬁéeu’ 1 N girll%’epog#&é’% iéda]ﬂni zation
addi tives i asqugiassalbvofibage propuic sempeunds mechis paities fer expipleis t he

i nvent i on- pietiil de@ami e GRS OrAHs@6Synfethy]l ARHRnRimakd)ySt al | i zation additives

and concentrations. Exanples of crystallization additives include, but are
not limted to, additives that pronote and/or control nucleation, additives

25 that 1af f ect dryist Giystallibition Antditivesldi ti ves that affect pol ynorphic form
4.4.4.1 Additiv trol Nucleation The presence of

“surfactant -1 i keeﬁrrlt‘)el[‘ ecgﬁagéseg?}r%g?ﬁg[}%é@é? a%otﬁ? %ftﬂgllﬁaﬁ\?gg%ag‘go%w of‘%?rﬁ‘?@ﬁ%e t he

crystal nu®iltidiugnse shroeenerpidan ofaskystadlime fornt. HEhesy aystdlliztionl addifives tarpiad ynor phi ¢

forms. Thugither Qcol SvabdRls: b kGl | i e
crystalliz ]{ieén Sesse}ﬁﬁei t%’e‘%ﬂrgﬁg?p,r é’?e?{rﬂlggt%ir%ge?h sﬁéegﬁy@ggmggg %ﬁs‘%or by
I

di rect addMoPopreseyt insmag mplseyle byasies)s Thexpean b useddn erbes promoteen wettbles can” be
Si ther $Peeidiéati 'ahl ,:w divedt entgesvior gﬁmﬁfﬁ%mf i &z@]@r §d}ﬂ;6féryst:%1§‘,fah&'§ﬁ$e in

i recting stallizatio I n i tion, the effect of.the surfactant
nol ecul e | §ﬁ1¥ro§éi$emﬁeé%rﬁtlat3ﬁe?t§?y%‘%ﬁ r 59 ‘Bﬁuq“ﬁe ?ﬁféyséarnﬁ’flﬁli‘? HoP Bi¥Yvessel
and t hus t dependor theirrelativervondentritmns Sudsthos the ingaitionpraides astipiow Msdaea
careful ly cppt Bf%rirs?ﬂﬁzaﬁgzz adtitis Yo @Rentrations. Examples of crystallization 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.

2
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WO 01/51919 - PCT/US01/ 00531 In sonme cases, direct seeding of
crystallization reactions will result in an increased diversi{yulp20dysta
fornms bei ng produced. In one enbodi nent, particles are added to the
crystallization reactions. In another, nanonet er - si zed crystals

(nanoparti ciespised;6 added to the crystallization reactlgﬂéT
anot her enbodi nent, other substances can be used 5 including SO|Id phase

GRAS conpounds qr al ternati vel y, small nolecule |ibraries (in solid
phase). These pdf#®q %esc@#cb‘@e@g slcrysirdlingfion eepctiong will tesulf wragducreased
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agents, othe "s upst ances can %f added to,t Sﬁﬁya(ﬂ%lla | zation reactions
1Zat P

whose pr es ERERNZAPON FEAHOR%, [ arother, MagQinrisriized § Higles) gre added 1@ phase
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duct d d d h
Phose. ot edasidthglel e AL Simnds RSy GEpoE R B uSofid °°
crystal | i zahpssh Hdmnarbﬁéfscamba:hlﬂlemanomaermedwttargﬁ' a specific crystal or
set of crystal sm,@ﬁeﬂ@%eag&ngqcryge{éep b8 BANE sociONEE B AlihORZAANT L hUS

it is anticipated that a ran zatron additive tations
will need s anbsaessanbe sgdedoheprystaibienion teaetionh shogftiressncevillénthienddabi t
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crystalliz Ve ten m | ar m,. Lo e host nol ecul e
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crystal fa@ementmmnsalsithusuhsaahmpa&%ﬂcara@cofh:malhmtgmwﬂ&me ystal face can
be restri ctegtbeliatiods wiil 885 Gal structure of the crystallization

additive ,and the symetry of the crystal face. Selective absorption on
vari ous faces of the crystal can affect the growh rate of that face. Thus,

t he habit: of the42|52Aa fted thatialttec Q{abﬁO 35 4.4.4.3 Additives Affect

Pol ynor phi ¢ For di scus ['i ove gl gt qgjrIpound can crystallize as

nore than one d unt%?‘fﬁ&f“a eISP?Fé°5§fB‘é s dramptically affect thepabit o sigec ther

i nternal strystsitha pre g‘ﬂsmwplmﬁmc&mpama:kk@bﬂﬂem on iRl phimdekitals and t he

distinct s S cover t hat

di rect forﬁ@tﬁ?’gﬁ %gmhﬂ&\é@f)ﬁ p"yqover ang?%n F%F“%’F@{?ﬁ’t‘ %@Sh?f’ f’% of a

less st 29 &r pwtyyaee. i mﬁmnm;lds@v@tm erefsgnitar dn formfio the hestamiatlee

i Wportanceor?lfb‘im@éﬁﬂ&h $ud uaoea&aweﬂaﬁlemaaﬁdngabt g&iﬁEE staf’)? ?{st ain

pol ynor phs .o ﬁg}g(@g 8 ar maceutlca are_nore rapeu I ca y ne’f|C|aI

t han ot her TEGPHEY togbsqyb e g given erveial acegméﬁreﬁ@lcseﬁby ghe steago-themigabstru

addi tives bfthe uBs@Neid adbiyisé ald the Sikes &fqledsrfse@fm9®exeewmsér9ﬁdﬂa6ﬂ 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 Polymo hi.c Form
As discussed above, the same compound can crystallize as more than one.disﬁnct
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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Particle or Crystal size Particulate matter, produced by preci pfula20dn of
anor phous particles or crystallization, has a distribution of sizes that
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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
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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 (20e urfa&éllﬁﬁbéb@zh z@%o@hﬂon&@l%ﬁe tﬁféhﬁhﬁiﬁ&ﬁ,tonly R therlodyddh@lallyT ai | or
made crysta h |th g)etors tg,g &{eract wi.th .specific cr stal faces
have been gormegy ihose swstanpes that ‘W%ﬂ Ed

Engl . 24: 468bl4 @Blyﬂﬁr;ﬂmjfom usddd teke @jfuilibriom ((oih&ﬁ&ﬂs aﬁcpmel 32&31261%1'01@45
Crystalliz ?ésé ﬁg'blé ’Blll{ Fés&ﬁfyﬁn&gﬁgﬂgﬁn ¥olymorphlc form. A properly designed inhibitor
should preferentially interact with pre~cr1tlca1 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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-29 7 July 2004 WO 01/51919 PCT/US01/00531 5 10 15 inportant applications,
for exanple, they are extrenely useful in transdermal delivery7dy2@ns.
Such systens generally conprise a |liquid phase reservoir containing the
active conponent. But if the active conponent crystalizes, it is no |onger
avail abl e f sdermal delivery. O course, the sane for creans,
gel s, suspegi?%lz%mand syrups designed for topical appli ggf[i%%ﬁm%?ystal
grovvth inhibitors can affect the crystal' habit, for exanple, when crystal
growt h i s i inipoldhiterfplicatiensifor ecinpbs) ﬂm@m&d&mﬂbaﬁefﬁlml aagiduanl gdlivelyal face,

t he area of | e ted to incr relative to.t ar.eas to the
areas of ot eirg aggg]%s'té'ﬁ?tggnerﬁc%r?%?&hqm Iﬂiﬁeé‘?%ﬂ’@gsm?w GRS | ve
surface ar e%ﬂmhethumﬁthe@g%vefcawgn@awyﬂﬂmeeﬁbsao hmgetlawadable)for correlated to
the i nhi bi t0R34darleli{&y S0k cA QML sohh Ueams B RG0!
di ssol uti_on_of cr%)sta &S’t e?&{gym?ln u0| (ﬁ n%?s %:)npo nf %s on
crystal Pactesigaed blapicat @plicatioBs ol vi ng of the crystal. Wi ssbuch et al .,

1995 Acta Grystc ﬁﬁ%&ﬁﬁﬁﬁtor@aﬁ%ﬁ%&?ﬂ&ﬁys%hﬁ%%%ﬂ able, AnHeh ¥ occurs
when t he ceés mj} nger in an saturated somkjtlon Et chants refers
to additiv Wﬁlatf bited {n § fiEection RerppndicHAG o eAeRLEYSta] face, dhpaseaofdlis face hey
actual ly | ntsexmtedm hhreadeeeleumestb e afdas foxtiCaribiodiRr fA06y AhesabRerptdsence of

t t t di | 4.5
B obesel ng HIRSAED Bl R A o AR o 1ot 3B it e et o -
means thé mwlslatfdltomendhbnommldtﬁ‘a@lt(gmvﬂhﬁlrmnmnder whi ch a sarrpl eis

subj ected and ”Rhﬁdté‘t?ang:%ﬂ&g m‘é@t&tbnto@g&ﬁmﬂle?ebgsinduﬁfﬁ?klfe%&?a on P?étcﬁ]

condi tions. Processi ng paraneters I nc

adj usting tie onsmsiel fcesras compleisindissglvingef thermstehdWeisshueh o b, 1995 Aafdj ust i ng
-the amount o#st Bst: 1psamern1§satdu@ﬂopétcﬂlﬁgeofta B&uﬁwtéﬁttﬁé&gétm@ﬂd(a%& dng the
de

anount or the concentration onent: conpgnent i ng one
or nore addf F"%‘Ef[ﬁ? Ht }&%Teggn?to@dqnﬁ%s thaj eligpt Wﬂ%%ﬁxﬁm%t
i ntroducilh gScmte asaspiiztyeathially intee iwithith draail st @bd Senfii@Edspitepidseride %fent

control li ngst ¥§935€e§|&&e eéc%% tffﬂﬂé%&g{@ﬁldﬁgﬂﬁiusu ng a value of pressure

or adj usting aporati ve 88fusti ng the sol vent
conposition. Sub-arrays or even individual sanples within an array can be

subj ected to pragessp essg@rnarm RES that are different fromthe processing
paranmeters to which o er sub-arrays or .30 sanples, within the .same array,

are subjected. PSdeek %%@W‘"@%SW paranaeters pmeass thoadsical obchemics) s or

sanpl es Mapnditieys wwder ik ok kibjsttdiad HeQinkd WiHmE whidkBRSWEARIE change in

the sanple's erti.es hus,_according to th venti o m _nor
vari at lmc))n S gﬁ ﬁtP tgssught@gg;[lons 'Processing para%ueters gncﬁlde ul 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. .

35
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I ntroduced by slight adjustnent errors, are not considered intentionally
varied. 35 -30 7 July 2004 WD 01/51919 PCT/ US01/ 00531 4.6 Propéfuly200¢ used
herein, the term"property" means a structural, physical, pharnacol ogical,
or chem cal characteristic of a sanple, preferably, a structural, physical,
phar macol ogi chem cal characteristics of a conmpoupd-of-interest.
Structural gﬁggg?%%es I ncl ude, but are 5 not limted to, gﬁgﬁﬁgpm%ﬁe
conmpound-of -interest is crystalline or anorphous, and if «crystalline, the
pol ynor phi ¢ f or -@nd Propgetycri ption of the crystal habit. Structura

properties al so 4 : L1 the solid-formis
a hydrate, sol va?%%wg‘%elg’r%g%%?@p Err% E%@%ﬁ%%%@%ﬁ?%’ qq%%aggftoﬁ’ﬁ?l’rel ate
to the effi¥gbymicaiphatagterisic afp satenle, rsvierablyi 4 stgiciufal, phsicahebarmacological, or
conpound- of chemicl @stactekiStics Qfﬁ%iﬁﬁ)mﬁ%ﬂﬁééé@.gsmg}?%%deg %{clugg,' b§1trt] %rey

suppl enept , | ternativ di ci ne, ;apd nutraceutl|c oun

suggt ancgs,mﬁﬁﬂ’btgﬁs POF &bﬁ‘ﬁﬂg\"?ﬁ@éﬂmﬂ?&reg@%%wﬁa@mnegr appiphowsardtifibi | i ty,

sol ubi | i ty,cryit=ked ﬂtipolymcnﬂﬂqfﬁlhbhdi&esc:@pl@nmg{eicﬂs&phma gft;[{@cgl hani cal
roperties, : SI DIl Lt C act ILity, na.flo

(F:) h alroact eri sqr?’% g@es{i% g (ﬁ%;%eg% cgﬂp(‘.?ﬂhgﬂ’ %%ggc% r"é‘eﬁ'% %F‘%i’tdé@?m éi?ctﬁ’\alﬁéea edvase,,

taste, and ®@shlt.. and properties that affect 15 the utility, such as

boor ot on. b and pr Y ; | g |
Ciher  prppert o P¥ebrk fndpltes aleHokithol B LRl llde, BB (PRERSY -
behavi or *hrile eaxmpoupd-of-intesest SBarsyample.qegarding pliaraventical, dietdrpsuppleatentg

avi or Taree Guoueh ol S gy pl e _ supplecteiy
her e0f Seon {1300 e B faBtedb b X Fosle Bl BrAEieehOB L2 omer

@]

t hereof see,(1993) The En ycl opedi o ] X

(4t' ed. pﬁhgs}?zljzf‘?%?s’%@wslﬁﬁa@@s SlpRilityy Ypehutipa.germeabiitg ud pariitiningsd t o
the 20 sol imechatied propenieg sichak cathpREIbilie Scoafplcthibity PAMFiovPhasbiSics; the
especi al | y- %f aggl onet ati on. ncer.ni n ir maceuti.cal s, dietary
suppl ement s, a|1¥§rﬂnaS | \93%5%9?%‘7571%1& as%%ﬁ% tﬁﬂ?ﬁ&@é‘ﬁ%ﬁ@ﬁ Bropges et Aftee) :
physi cal 1%anke wility.isesh asabjveptioncisionhilstility tosiolty, thefaboheprofile, srdotehcy.i N a

| ower ed re@ : : e effect ., Thus. there are
ot ent 1 al |y e gaoreRES Ry RS, SRR olrlf HRARBHbh oS REy A h e 8 55
Anot her i nPEEEHS 18 o crystelizen or g forpailatipg machine Earafdiscussion-of tidustealr at i o and

the degr ee cryefallzgg hodBropétienthaboll 86 (1088) 116 | Bsyclopwhih AF endredi P zofgi@ti o
decr eases W %‘e degr ee o% @?Iﬁg}ﬁratlon. It is well known that-"a high
sur f ace- t 0-VoT ORSEPLEY §TiPRnf AR E) Preb PrrcessieiRrqpertjes fie closphrelated todhpar t i ¢l es
have hi g solid-form’stoechadicatrproparticvand M3 @hgsidal aiate; dspecillydB@ed @t i 0 i s al so

i nfl uenced O Y ' [. 68X | e, the surface-to-vgl.une ratio
increases f g%?nﬁlgrgu% h(%%n?%rg{ﬁ@? h%‘%“é‘ 80%%21%1?%" SRRSECRY: AeHEiYL Redidpetpe.
Porosity ala%‘bmﬁfap@@&@&t@bm@dna‘m&al@nd vidlity peperties of thédiosolid-fams|cen result

sol T d- for M SReRE r&ien fbss S POERThdr el ot | HRE Wite o Yollnily VST 21 €5

and sol vat e%g ave. a hl%? surface-to-v
side etlects 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 solul;ﬂity
rate. Small-size particles have high surface-to-volume ratio, The surface-to-volume ratio is
also influenced by the crystal habit, for examﬁle, 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 channels 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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Still another structural property is particle size and particle-size
distribution. For exanple, depending on concentrations, the pFédpde® of
inhibitors or inpurities, and other 35 conditions, particles can formfrom
solution indifferent sizes and size distributions. -31 7 July 2004 WO
01/51919 P Qﬁpﬁﬁ 4531 Particulate matter, produced by preC| itation or
crystallizatio s a distribution of sizes that vari esPSHUS1EEP nite way
t hroughout the size range. Particle- and crystal-size distribution is

general | y @apicalnsedatts, poduealibsire@pitatios br drpsiliiimion,dash HRGibutod dfejzeynber of
G st 11 but | QRIS B rebsp AP e reBen, MRS S fo i htivntiof

bi oa;/a: I a_b|1$ gﬁnyrallfhx[ypssod)mnmdlahmdminht;tomrblatngtotﬂkeaiumhemﬁpaﬂmmt éachd
crystal si c i ncl ude,

but are pot Xi %ﬂ‘?’gﬁmﬁ’&“ﬁ%y R AR08 allion e BLRREBER iR 1)

st rengt h5 [RaReisensh ag bigp WCOWMQ@P%WHSWWPWMM st abl lity

refers @S@mgm%e%f@ﬁmggwé@n s ability to maintain its physical
form for exarrp ﬁ}gﬁjfo mai nt.ai ni R‘?ﬂ’gartl cle size, maintaining crystal or

amor phous form G} BIoRFTHE IRERYR a%tere not b &0, physical stghilitkipaltingppinto| vat es:
resi stance sblnbaﬂq& St @igtio na:ﬁﬁes@mbmpmmmwmr@mpm ;{BPWMI t9tefers

mechani cal erti haracteri stics.

ﬁ : % eSSIbIt|.It% Eysd
Met hods fort Ve joﬁﬁ%ﬁm@ °n§t AR g si eving or
testing,10 mmmcMennmnainmrymbemmhmmrfomgma&mimhggdnhplsfﬁt tering.

Pol ynor phi q-&?g@&%h 519 ;I%S%ﬁ%%?'lrgsistﬁc 38 e@Jp{l gﬁeatm%(fen? E&é:llaa{lerent I al

scanni ng ca I et ry- or quant 've 1 n SIS scussi on
of the the@iﬁgﬂtan@g@@mmcekprm;auﬁlgaqmw@abﬂmmﬂmgha@e@nstﬁsese et

al., in Thqdémﬁgrf&,ﬁégmﬁ{ {quél ., Lachman
L.; Liebernan, ﬁ%gﬁf‘gsa%mL §&J§p@éﬁo€@%§r?&r}iﬁ ger, +hil adel phi a,

1986 pp. 1@%"‘?%” ’a?ﬁ@%ﬁar?% W?mssc%‘f'ﬁfrﬁ%téﬁhit gegfterng. &Y ﬁb@grphmhqn@@ #r on,
ed. Al f oifs ex4cayl a,ai'@usuhm&t&fbdwlﬂiﬂ'eiéﬂhﬁgscﬁiﬁung&’am&&y Bf\quaﬁﬁﬁﬁve iﬂﬁared

1448- 1451, Lch are or in b ref.eren m cal
properties a?%éﬁ‘%?“%“&?@%@?%l ' éﬂﬁ’ @h?aé A ltysﬁﬁ‘éh as
suscept i bi Fiesgendad, oxirdelticon aadﬂracéamﬂndmtyml\?bdrnmﬁérd emrfqad:mmlﬂ,, such as
aci ds, basefhehan, ﬁh@lﬁid(}% 98 ES:. gﬁgﬁé’kgggp%m#?w& li%rﬁ'palg.jo §e3| stance

to chem cal react ions I n for = exa Vi o

‘radi ati on, aAbRetigeen S&@éﬁi’@&!‘“ﬂé@?&@@h@@@@ﬂ@éﬁ Alfpesadiengaro, Mﬁckoxygen

Vel | kNN PUBHIARAT. Bhsto RAYI T3S 1205 €491, BB bl alerHSdoHifursPiFein b
spect roscog%.hvuv- VI S spectroscopy, |PLC, gas chromat ogr aphy, and | | qU| d

chr omat ogr $ass spectroscopy (LC-MS). For a discussion of the theory
and net hods of Cheaisalrpraygriich &rdude,| buséirahod lirhiyedsteehéébicaetstabmty, such as

phar mcevt Fapr AL Gfol Bl Rip byRpite A hRl SRat i, 7% o
Phar maceut cedtingapenis cchemi@d katilityrefors to mdistangefto nb@m@ mewstians idducéd, Rirbl i shi ng
Co. Eastynexample, by heat, ultraviolet radiation, moisture, chemical reactions between components,
~ oroxygen. 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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PA, 1995, pp. 1458-1460, both of which are incorporated herein by
reference. 35 -32 7 July 2004 WO 01151919 PCT/ US01/ 00531 4.7 Sbhilg2(094r m As
used herein, the term"solid forn neans a formof a solid substance,
element, or chem cal conpound that is defined and differentiated from

ot her SO|Id ccording to its physical state and properties. 5 4.8
Physi cal St Pgupgggrding to the invention described here|¥é)qﬁﬂy Bhysical
state" of a conponent or a conpound-of-interest is initially defined by
whet her the conﬁQMen$oﬁé$hhﬂ iquid or a solid I f the conponent is a solid,

t he physical stgte is fur r def the artlcl size .10
and particle-si d?“’.lub ok Sﬁhgg eﬁ’%ﬁ ngloggs? e§ Bef at i on

and degree cbt?mi&ggdompmmltthidm de@hedmd qmﬁfaemsadrfgmsothe:cboﬁd}fmms acotlingtd
crystals, mdah%% Ghystallizer requires that the solid- formbe

renoved as part| s or single crystals. Thus, the ease of handling
and rrany5 of the solid-fornis properties can be affect ed del eteriously by
aggl oneration. k@r em@{ﬂq;melS in addition to making the conmpound

difficult to pr r1f{y can be m ni shed_ when oneration occurs.
Aggl omer ati on cz‘ﬁc Bt%mveep@&%@ge%eéﬁea% MSIF%IS@% Af 2 ComRoBE” A ng

vari abl es, azumpoRf-ofiysicatis intiilly aeﬁﬁea@@wheﬂleﬁmel c&ﬁhﬂmgs 4 heaeia t@r gr owt h

e he oo oo DB P B A Y B ECBRLA ! e

a parti cll and partisle-size disfributien. c o- crystal s W|th one or nore ot her subst ances

o eoaPOunas;  CBIRRA A ReR Aol GRS e P o B hedlgl! BideR 11, e

formof a salt or” contalns Psms by
whi ch gues Processingsolidttoras, sueho@rcrxstaées mmnmbemahth@lmEmumhmte spliffor s

i ncl ude S%‘&ﬁﬂ@;@ﬁ&%d%bﬁ&ﬂﬁ&ﬂcle@&tsh%@%alé nl'lﬁﬁatﬁé‘éasmaﬁ ﬁcaﬁgglesyv\het her

especially i gl gﬂc nerates and crystals.” 25 Ph i/SI cal state |
the subst aftles tSePF‘PReFF?S &fo Wﬁ%t}eﬂtﬂm Yy agglopetation: F'qr gxample,
crystal |15nén additﬁmpbl;tﬁk@glthe&i)ﬁ&:&mdsdxﬁiéﬁﬁ roébisy, Eﬂﬂ@cbﬂﬁdﬂmﬁn@hﬁ:&\%&@er t he

crystal X ¢l udes ¢0- ad uct : stal habit;
and (3). |ntaé%l¢’f3r ‘{“ﬂf&'ﬂfﬁrgﬂg 8’518?3}%? %ﬁoun{eﬁ cgbé'gc\{e&ﬂ%ﬁ’@t‘é[ crystal

mat ri X can prosedsingaravdbildsesuch astrgstah comeg tdgetherand homdisg thionbh ovmgrbwth afmount of
the adduct 4 fQh8048%pP! €, a crystallization solvent or water, 30 Le., a
solvate or a hytgrate Non- st oi chi onetric sol vates and hydrat es incl ude

i ncl usi ons or cPesivalitate canifigstier bg defingd by putity obthe epmpesition®f the splid-formpped at

random i20 graBysiAl ishatd Inélides GiémAd pa#@duldrSubstAbe 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:tto: (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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~exanpl e, in channels. A stoichionetric solvate or hydrate is where a
crystal matrix includes a solvent or 35 water at specific sit@dulyR0G
specific ratio. That is, the solvent or water nolecule is part of the -33
7 July 2004 WO 01/51919 PCT/ USOL/ 00531 crystal matrix in a defined

ar r angenent onal Iy, the physical state of a cryst [ can
change by r‘evr?@\?lg%%ﬁa co-adduct, originally present in th?%ﬁ@gsoll)gégshatrl X.
For exanple, if a solvent or water is renoved froma solvate or a hydrate,
a hole Is s L@jstﬂﬁ:aﬁd&dxﬁbﬂeﬁﬂbﬁanﬁﬁgéﬁeﬁﬂ AditionAly, 9@&1%@&%% ’_}3@ dhirs]kh)éSI cal
state. Suc SIC states a ein rat ed hydrates
or desol vat" ggh% ‘3&1""%&"8?5%‘{“ Ionﬁ’é' ){prpsbemilﬂzheocégséaﬁpﬁ?rpb FEapRieut er
appear ance ibd saivent m;.raterdmmtnowecyﬁd)m la,solvhte or ekghate.e hole is forated withinythbave a

cubic, tetrg L |, or
exagonal <P e 8y RATRloT o TGS B, shi ShihSies dlVIRRAAR
crystal I?néleﬁﬂr@ldshngﬁﬁqlhﬁdmlos#ﬁsob(ate@mlgﬁmn corrpound may exist as

di fferent pol ym@b@mﬂﬂmm&ﬁe dééb;ﬁsﬁo%r Ukt %ﬁﬂ %tg%e%?%in‘aﬁnddap neral,

di fferent ponrmBlp gi.ven conp oun are ferent In structdre and
properti es fExam ec?‘%itﬁlnsayé‘@"? Wbéﬁ tefraganal ortborh @fehestnore@h%wwc, mel ting

poi nt, den&hdmbmdd[;aﬁﬂg@*g@nﬂmgt al shape optical and el ectrical

AR R ERC LIS RTINS

ConpoundHbfgitenicampsind Anayieaist et ipolyth@rphe ahat\is; didtindtlegystalline species. In

st t i ng. EEASESn R or s SREh LR e 0t by R, o o
chiral centpeopsttigs @-Shthacs@bbpfwcedlﬁ‘mmoml Bojubility, maﬁmg@nmt,dhnmm center.
refer ably thiBess S SRR GRTMAIG P BLEGAM YaS blelifl andliefifh oy

havi ng an epanti oneric nore pre ably, at

| east abou@ug’B%““W@?ﬂ%lt”éP@BWéP% derivative can be in the formof an
ionic salg, a covalent conmpound, a charge-transfer conplex, or an inclusion
conpound (host gestr elatIOI‘JSI D) .. | > c substrate conmpound can
be readily cledved Yo teror

St er eoi soner i calAldiaskenedneinie deﬂ'wlraﬁva: oﬁthecumbwhd—bﬁﬁmm tneaﬁrthmmmn raataet, or
ore chir aI g%pgcﬁnglﬁ'l %%&?&H eﬁ%@q%oﬁﬂgmd—ol}%t&fe&rhg?mg )(gillés (gr rgesre

st er eoi somey I Soner
enant i oner $hira} Icenwra@tﬂbraéebm@ comom@é@wnsﬁfelpaﬁ Omﬂ‘@ﬂ‘@]e%ﬁmer sli'refeablsstbn*er i cally
30 enri chiedubsiRR BémE&ﬁﬁi iP5 BORAIOH R erdbSy, RAEREM enbiticibrit KR offr €t er

than its stati
tlf:ast a 9% )3, 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 Steremsomencallv 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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cal cul ated anount. For exanple, and a conmpound with 1 or nore chiral
centers is statistically calculated to conprise two enanti oner fuly 20dn
anount of 50% each. Thus a conpound is enantionerically-enriched
(optically active) when the conpound has an enantioneric excess of greater
t han about ‘av% 2’3 $ref erably, greater than about 25% ee, nor e

preferably, 0 Pé t han about 75% ee, even nore preferab?‘f/T‘rUﬂ’r”@‘&?Er t han
about 90% -34 7 July 2004 WO 01/51919 PCT/ USOL/ 00531 ee. As used herein, a

racem c ni mumumméﬁa%dﬁﬁmmemﬁmh oﬁfﬂé eb&ftofrer arfl 50696fi¢Sspondi ng
enant i oner oun th tw or ira rs.conprises a mxture
of 2" di astngm%ge%}é% erhAi%on?H‘?gnn%ﬁ'ﬁB O Prnsic E‘éﬁ "EPISES Bonpound i s
consi der ed mixhst ef 28 dinstereometsywhare n dhibel nwhibay oﬁdﬂxaﬂ)éenltdm Aicampamdagrer s i s
“present in mers. Thus a
conpound cocgtH %‘?eﬁﬁlﬁg}&g& %%W%ngej?@r%ﬂeg@n‘{%fﬁem%w e{él }egef #nd if one
of the df asouBgreater than lﬂ“é/semlliihndmte@m@m Tots ag:rnmueqlcqmga chbsl(e. g.

13 %, the GERRUATIS sRRRIRELRIndifRE fﬁ;@{&ﬁiviae%h{e)é it F&.bﬁldan b her

exanple, if a race ure is treate ure conmpound to
form a pai¥® a&qr%mnggégné@néﬁg‘/) s cpmppundiivsansidased @@@Pﬁﬁﬂ@&@ﬂm@e@e

present i n IaBn@EReReRAmslE, @&@eml&@nkfiuesyebatai ﬁh@&& dr@c(ﬂﬁ#dun&%o fopmol ved
such that aone.di.gst.er eoner resent |n Ciyer than 50%

ound is
consi der ed i of 8‘??8’?1‘?'3’61"!&? di ‘F‘F%‘ﬂ%‘dsc WQPW&E%“%O‘%%%G%r ein, a
" congl ond} df sith pdiastereamexienein is cesblved such et omediisidreored ik teAtin, grealdd than
crystalliz j ete.crystals or crystal clusters
of both engﬁ o’gmﬁ%?gbgu%ﬁge#@gd%ﬁ\éaB{é‘gtgrceﬂgaﬁ%%l & e&lggystal s can be
mechani cal | y separ at ed to yiel d the conpound in enantionerically-enriched
form 5. BRI EF RESCReBIISRSE THE FIGURES 20 Figure 1 is a schematic of the
hi gh t hr oughput process or, prepari nﬁ@arrays of solid-- forns of a

conmpound- of - i nt &P&83d herRip, gnednplamesate hipeans gicompennd thal ypies sertam eppditiopn, i s. a
nor e detfiﬁ |cﬁ§dtaﬂtﬁ£mﬁdlctolﬂ:fcglay B, tmét@éryhﬂg br érbstﬂl léﬁiﬂfékﬁc;fbﬁﬁ%bx&ﬁﬁ&&é g' -
m xing o ent i ncubat nani.c ana an

i n-dept h C%O{Egéﬁgﬁu%f‘ﬁs‘gﬁte@fyﬁﬁg E%Wﬁ%ﬁaa*f%@ @%$ %dlﬂ?"é? BWE%"&U c of
t he det ai | snafiiomedcadlyreptichepf@par ati on nodul e depicted in Figure 2A. 30
Figure 2Cis a schematic of the details of the incubation and dynam c

scanning and in-depth charact er| zati on rmdul es shown in Figure 2A. Figures
3A-3C are schematics of JorEREISRES ; ES

gol ynmor @s or CFisted is B@éﬁ%ﬁaﬂ%ﬂﬂe hi%EItK}%ﬁéHpﬁt ﬁ666§§ﬂrbf5§§ﬂg%a§féﬂﬂﬁ@ 3A),

forms of a compound-of-interest and analyzing the individual samples.

Figure 2A is a more detailed schematic of a system for high-throughput
combinatorial mixing of components, incubation and dynamlc 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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-35 7 July 2004 WO 01/51919 PCT/USQ /00531 tenperature-nedi ated
crystallization (Figure 3B), and evaporative crystallization (Fuu2®4 3C).
Figure 4 relates to the Exanple and is a Raman intensity as a function of
wave 5 nunber for representative glycine crystals grown in under varying
sol vent an r ‘lization additive conditions as discus L.0,.Lh
Exanpl e: (2)"?’%@#9 $Wat er, (Bl) 4 v/o acetic acid, (d )%%#%’“@ﬂff uric
acid, (D1) 0.1 % Triton X-100 and (F1) 0.1 wt% DL- serine. 10 6. DETAI LED
DESCRI PTI Otbrterabtie-nhddidtddidrihatibation (Rifnire 8BY ard epporated vristallizationh (Higna!
met hods forc$iscovery of new solid-fornms and discovery of conditions
relating t6 Toormation, inhibition of formation, or dissolution of
solid-forms, applicants have devel oped hi gh-throughput methods to produce
and screen hun . . | es per
5! 1o B Hamb @ A B B ShiohsO U RRAS A, ofHE

day. The_array technol ogy 15 d: herern 1s a’hig t approach
that cam bé& g&@x@p@aﬁﬂgqﬁaﬁslyplaﬁg@ﬂﬁlamnueéqréawmgspi’mwam, mor e

typi Ical ; y fgﬁ@anﬁﬁiad@aﬁﬁle Ic&ididc{h@as &F&m&fﬁﬁ@ﬂﬁ@%ﬁﬁﬁb@\? PRAQARLy, @15ALRY
sanpl es) of para -scal e sqlid-form experinmen e.g.
crystall i zéf‘{)t’ﬁﬁﬁlfi’ &!}P%g?‘b‘?“@ﬂca @r@&‘ﬂb%ﬁ%‘?‘éﬁé@f’fm éﬂs g4t DLless t han
about 1 g aériiehe conpound-of-interest, preferably, |ess than about 100 ny,
nore preferably, |ess than about 25 ng, even nore preferably, |less 20 than
aboutl ng, still nore preferably | ess than about 100 m crograns, and
optimal I3 | ess t han  GhDETAIDBDMFSCREIEION OFE BN
These met hods ap '@'&ﬁ, , | RV
solid-forns ha_vfa‘gfglflj ?rﬁ rgﬂﬁ%%epg)r%argg%der 165 ﬁ%@&%ﬁﬁ%%g%rgﬁgﬂ%fss%ﬁ‘%e Ul to
di scover c@npdissavries conditions anlating ie farmations inbihitien dfdenmativwm er dissadwiondf f or s
with desir aglironh9RBplidaRS ha\;EhﬁvﬂEEh dAQkh- B Righpti bRBlodd ® Prdtluct hdlcRERVET

at . i nhi

)

conpositions por. 25 conditionsg t I pbit, prevent, Qr reverse formation
- of solid-f g‘Pﬁ‘Fgf.’ds# 0 Pé?’&é‘ie@ ‘ﬁﬁ%?ﬁmﬂlﬁé’e’éﬁlf’?’s@P an g rehnglogy pr epar ed

in an ar¥Sayeswfibabipdieis adiglethroughph aproschAéet cdBbeise@frgairhte Mrgd SulierdTOr €.
ot Teast ol Al B s GRRD gERe han otk 106 o mEmipRRby Jofd el "
pr ocessi ng sypeplesief parelie]l Exallrplatessolif-fpmogesiengs @ar,antallizaticdshfor e givebe - 30
Cod t i i . s ; ;
varied to tonmglh omtggjgth @g}:ﬁr{gv, {egsfeﬂgaa %J}‘%‘Sfﬁ%&iﬁ Lﬂa.otf.ﬁﬁ?&%;m%%w[ e

adjusting the tine; H; stin anoun

t'he
concent r at leshthgr abqys 100maners Pewterably.dess daan ab%Pgﬂgi» apnpse piefanably. dass t he
concent rat A aBéut Br@OSHINAER refGABTP RIEMEn HbANT 0¢ MickRss) ShdpBimaly 189" €
addi ti onal congonﬁﬁés%nhg%g%uifhhn theds l.vent Eargrmval rate; i {rodum ng of
2 nucl eat R ARHLAPO & 9L B GoBPOURdRteisst: Fhemedipda e wgH Pol | i ng
evapor at i onptirhize,iselestpdndatitco®dr ne@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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7 July 2004 WO 01/51919 PCT/ US01/ 00531 (e.g., adjusting a value of pressure
or adjusting the evaporative surface area); and adjusting the7&dy 20t
conposition. After processing, the contents of each sanple in the processed
array is typically analyzed initially for physical or structural
properties,_for _exanple, the |ikelihood.of crystal 5 formation is assessed
by turbidi t§7°°a’§}9ﬁ§ a devi ce such as a spectrophotoneter. PEH{psoy/ %Sr”rml e

vi sual anal ysis can al so be conducted i ncl udi ng phot ographi c anal ysi s:

Whet her t hde. gdasdjnmi‘ngd vslnb bflpressugeror adjastinghiee SvepanireaaiE LAY ahdl edjuiifig

det erm ned M%iv% gnproperties of the solid can then be neasured,
such as pol ym)rpﬁ {r:%'] crystal habit, particle size distribution,

sur face-to-vol uﬁsé’cermpcmmarthb @ﬂu@ntsmﬁba@rsatnﬂhy'tmﬂlewocsﬂamm&yug/typicmy Sanpl es

10 cont ai ni m?@ﬁ such
as altered aﬁ%?%g\%gflﬁq ﬁﬂ%;is/figl Oggg‘ﬁar %‘%ﬁ\%’?ﬁ%%mﬁ%ﬂdact rve so ary? rnms can
‘be scr eehedonmation isagsepssd by fushidity, plﬁlag AdedRg sveh P%%SPBQMIIO‘@QJS&DSBWMMPIG
through t h@xﬂﬂtanﬂffﬁé c@%&%'coﬂd&&ﬁ@dﬂ@pho hiclahfYsil. M WaSHG !

o bpar at | ool siprrralite erdgpedeh bucctﬁc?nla@%nm' i Wpremeafiepmonersis he
reticul Oendﬁﬂheblncbdanm&emle(asﬁ@ sﬁlclﬂsrs p&@n@i‘;ﬂﬁ@ﬁ)hﬁ,fbrﬁdw Bakdt) parbigie kizver or

kid f ol t Test
canbe: dond St 3HES SR in, bt cheinl S bhitat OB s are
wi del y ak$blcoutaiblng bioactiai shlidy @ntbe sgrpamed tof anslybspraparties, suchasaltered
(COWPOUndsbfbfavahgfnﬁﬁﬁaﬁi)phmlnﬁ%ﬁg%t{ég 1{3%&@9&% fo%ﬁé §an b%lsg%gﬂe Rl @ ﬁ.emant S

alternative nedicl’nes, nutrace et IIVBR A% cal s,
the acti ve tsémbamesekipgtics, spch esohsarpion fhl@nzhﬂhagudiﬁ)r aamhlpmaramm)\ﬂklmorrponent

of an i ndugfof tﬁlsdérﬂ;%mﬂpﬁ&dtﬁﬁ? oMsthdsE (®r na%ﬂ, b&c&%@ﬂ%ﬁﬁctﬁwﬁ 1)est i ng,

characteri st '@ﬁ w(1i %{(?I cal dentified at each
t hen subj eSHElippdegpse rb?faﬂleafaé‘g? ?W@Ptaké into Geaplirplqspdothgliabsystem "REBS) or
r equi r endnescrétivn tavogh/tha lidersa ifaneysFoliyngidotinisantbns G RSl §; yianeof are:

(1) a di St'éﬁugﬂf'?&nﬂ?%%@iﬁ%%%uﬁ%%ogﬂy@onentﬁ?j td t he conpound- of -i nt er est

to separate Sites or exa e having sanple wells or
sanpl e tubes. P'I'h;ﬂfleﬂh@isymdSYﬁ@emmhrsmdebwpphmblﬂ:ﬁoﬂm&"elsnntyms aﬂmhstaﬂiced and

control | ed(&ypeRIR\GESeaS, TNAE 2ButdAsYai

Lion
variable, e.qg.,, the |dent| e conponent P r@ﬁ% corrponent 30
concent r at SR F‘BWEW‘@}SaiﬁnWU pwapwpdmsrechmw% F@@Gﬂ\&}@ﬁlpﬁmﬂéﬂf al

handl |0Pgmt e@damb@mgan@pﬂﬂfﬁ@g&ivsgo heHIfan K:I&l@%aﬁf@rnhgﬁﬁﬁl fhihied | " the
art. cour.se, i e I vi du cQ en e placed at the
appr opr i at@ Wgﬁla %‘gﬁﬁ cif,enstfﬁlvgﬂm%ﬁaﬂax%p%ﬁ at e iFIeP gt s al so
known to ttee&g,ﬁiehbﬁl@mttehoh&htzataltesﬂhgd (2) a screening nechanismto test
each sanple to detect a change in physical state or for one or nore

properties. Preferably, 35 the testing nmechanismis automated and driven by
a conputer. Pref.bratiygtemtDesignyst em - 37

25 The basic requirements for array and sample preparation and screening thereof are:

L,

(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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7 July 2004 WO 01/51919 PCT/ USOL/ 00531 further conprises a processing
mechani smto process the sanples after conponent addition. Qpf#fdnzlddy, the
system can have a processing station the process the sanples after
preparation. A nunber of conpanies have devel oped array systens that can be
adapt ed forv‘gr,{,f@i%'ﬁp1 5 the invention disclosed herein. Such s/ﬁstems may
requi re nodi 3n, which is well wthin ordinary skil PCTVHSE{8S3Gy ¢ .
Exanpl es of conpani es having array systens include Gene Logic of

Gai t her sburfigthévRotprises bipScesshigendchatism b, [8d@sstb santplBediet épontntaiidigan, Cor p.

Austin, TX, I t , | ogi es,
piano, T, CREGAE e b KTERIE = ol sPllon S ol BE PlolZHAT 03, "Teu cos

test sanpl SE°N9EEEB- on 10 a variety of different systems. Al include

thousands of mi Qmmbﬁc&.hﬁﬁia@h@efdéeélo&h&ﬁ&}sysﬁ&m%gﬁt&aa@it&ifo?ﬁécﬁﬂ‘e' s,
wher e reactjons can occur, Thesgﬁsystems are connected to _conputers for

ur
anal ysi s° ofth iueniiop disglosedchersin  Sshisyttemspst sraniee merditioasion, Wiehis weHe Becknan
| nst r ument swisyis belifagedkiltiial the/at. Branples bEjonGampd RvinglandP sftendidlei@s, and
ol beul ¢ saag s SERbesite D Gedly SRt A3 L RS R BRI SP s anpl o
usi ng i nkj eAustini TX,Beskman lbtirumets, Bullaetoat @A SdivpdReb Tecinologive) Flano, THese and
ot her syst n . egui for e herein. For. exanple, the
conbi nat | oﬁ@é’_g&f ﬁael_p]?loeg%gg‘%f i féﬁf g‘rﬂlggﬁﬁ%n '\'/Ig%eé@s cecs&ﬁ%(sj‘%?‘}?sgbaé%})%ri ous
concent r Y} iaomsietyof diffsrant matemendlldariudedhepsensis af mitressopig chnarisithetidifeot nul at i ng
softvare  (cBmfonenMibodbyt 3004 WRER red ABINRLR bl YTIRNALsREHs Grd doBBMALIVOT kS,

Natick, Massachusetts), 20 The conpinations thus generated can
downl oaded PRPBiess faranalysis of e lata ysing appsonviats sofiwpie angsimpets. Fhe Beekneans pr ead
Z'hetEt , bat Witidrubyi 'eﬁﬂs sgshdin Ib@l@ﬁﬁ&rnaﬁ(ﬂﬁerfs&hplieﬁl&9f&tﬁt3hdﬂ-lﬁnﬁﬂ?arﬂq§ pBd u@?@ h

i stributiqQn,me | 0 prepare ap arr of, s es acc¢ordi.ng to the
various combi S“#e%l? | 8ﬁ§yr%’g‘}?8ﬁ‘3’fa§’a‘{yﬁlﬁ 0? H‘Eﬁ%ﬁﬁﬁ?&?ﬁgg@%‘}@%&g@gﬁ EBvwork 1i st
can be géndieshmetbgissisysiem delivariaatiplensipg inkjet pyntestid gitmondis@ete saagplésdntohe

aut omat ed ik I | ' ' ' . The use of

so-cal |l ed \?bérﬁﬁ thigg é'sngg) %Hﬁa Si%(%ﬁvyswgéap ﬁeﬁ gg %gagégr}grs%g%gfgmf E‘grgf,ag}p 3 ghc
conmmand r atp@binatiens of fhs cpmpeundrafdniaiestmad yariqys comfpmenis pkvariont  conbi nes t he
for mul at i oRondRkrtishs Rid doRfbidaBbm8 Uai bi Q&e&&%ﬁgﬁs{%&d}d Tﬁﬂ'&mﬁ&ﬁﬂ% Eb?lé'&a?é e
comands i ra a Mgl elbf rmat direct readabl e the autonmatTc distribution
mechani sm “&eMatit > gerapere ity Peilable fematworks) Najick Magsashasetie)- one
conpoundci0ofThe nbmbiestions t1vs Rersatal dah bk dowabided dto a SgreMbshbetfsicl & MiissoR0

addi ti onal 0 uc s, sol vents_and addjtives, to each sanple well.
Preferably, ; H e '_qggt%ghrfa%éeég 5?35?{’ Fivﬁ)ﬁﬂ}% CHART ﬂﬁf??&ﬁétﬂ‘gﬁgfg‘? HRREFDI e
armount s of disgémtienmecheism to prpareaa ey ¢f squplds agvdrding to dhediagibus but i on syst ens

are wel | KoomBinaiiss %@Fﬁéé%ﬁh& %%g&?%%%& 96 QoS id *&% I]e_egééﬁaﬁtgs g.?lg%s’ from

Tecan-US, RTP, North Caroli'na. robotic armcan co | ense
the sol uti SAadard progiemuaing mgtapes asserdingiio the apemated distritution meehagismithatis t he

stock pl2st BeibQusds THPLS oFRb-Lalld WoRRMEsitpRE1IOWE § Y B8 BSed a5 HegRGEALLd unt i |
array 1s

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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generating an array that noves fromwells at left to right and f“FlbﬁQMtop to
bottomin increasing polarity or non-polarity of solvent. The sanples are
then m xed. For exanple, the robotic arm noves up and down in each well

plate for a er of times to ensure proper m xing. handl i ng
devi ces manu ac{ured by vendors such as Tecan, Ham |ton a C}lhég%éfg%:ed

Chentech are all capable of being used in the invention. A prerequisite for

al | | |b : qui oboktq:tmiéd,ftgeﬂ&ﬂpl 'le,%gndrﬁlﬂghﬁaﬁbﬂhhﬂ;ﬁoﬁe@ ﬁdhﬁpéllﬁfaﬂteﬁ% figlaaad ﬁgmor

seal able. r on. yessel an ve cheni i or.a w range
of sol vent etgﬁéop%or S e T3 P%lﬁ? OHE?FHP?I@ Og%c@?e@é ’?‘Bé%ﬁlﬁi?%aéﬂhw mixed. ' 00
manuf act ur eﬁﬁrﬁmm Mbomammhmsumm dowa imeach webligilatafiire sétammbamifi cat i on

10 to cr ysttﬁﬁgl he chem cal conpatibility issues. Robbins
Scientific mar? act u egﬁé?t %BH%I exchem reaction bl ock which consists of a
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reaction b|&ﬁ‘én¢ea ChBmitdoR alaARERIbE dfReR bdilin e 1ﬁ‘ve%30ﬂ‘@l rer ﬁfe%falf’r pl ate

and provi des ndi vi dual | 'y seal ed react I on pers_Tor each The
gasketing M"ﬁflh gdeyigey légtelagﬁ‘wfto&‘ﬁpe‘iﬁséé?ﬁ %‘ﬁéﬂ\%‘ﬁ‘@tﬁbkﬁaﬁ‘@ﬂ vessel euht ed
Viton, and taes s:eaﬁcaﬁcotﬁpmmt;umd X mll@aahgeeaedﬂvmbt eries. aTHeARUidthand1 @

pi petting tj ui andlin em nee av tum pj ercing
Capabi | 1 Sl OThhE R RO GRS IR ESass st S S Bl bl Bon

t hat t hel éactyslalhzttiomluedxa&e kleengitad aovephtibilily iseues.cRobbihd Scenifigaatdhctires er| al .

ER?ZSCChe_?ﬁédlééﬂ@ﬁ%%ﬁééacagﬂ I{)ltogfvﬂircﬁfcﬁfs{s?sq)f Qﬁ%ﬁ&?%aét?opso?f)c‘lmg r%en'i(',)\%gfees 1 and

wor kst at i or%skﬁtﬂldé@emﬂdmtme@lat%n Thizgeastion bieleis i the dtandard foptprinhofaffkweth

assenbl y- | iglgroBRp 5@&%d proVidRg fér SR BNty Rel1dBreadBion e&tﬁnﬁee fot &Eh 1*1;\4
connect ed by .huy |ntervent|)é{} to nové substances between mo es.

enbodi ment €375 %mf‘tﬁ’i?’%lﬁf f8iqalis Vikap peqpare SatoB ot hellan F%@nv‘g@hwc@ as As
shown, 18 ablﬁﬁmadi seal elehtvelli Rela feoult, Bicgjduig tipdokihe h‘qhia hﬁ@d]"ﬁf dttmPheeliid er est

it ves. YErEvEH g e lig AR GRS R ioh vt gl o BB

obegReaNEM s are
added by aﬁh@mecmﬂeldbhclscambbmeﬂmdamdcémacdmhhne"ﬁhgaskctrma}enabf sanples is then

heated to a te the
active corrponem?ﬁ‘:ge%(‘.flfé)lgn&;l;ba sﬂﬁ{e?‘%@@ﬁd}!&e e sa ‘ﬁt%'q*gr ﬁen cool ed, to
a | ower éihﬁéy%&nw@srﬁe of g §erigh pt?n#eerat%tltmtch%pa orcmekat@ws Tmﬁsem:uteeqan

nucl eat izin berabﬁﬂeafe@aﬁecwqhmagh SER%mEIY-Yss ﬂip‘ioaﬁﬁﬁlsﬁt% caﬁkt?@t telts, PR

nucl eation.o anti ent ¢ean be. added to._induce precipitation. The
presence ofm‘@"ﬁf' Ydmf’ﬁ‘?crtr%qq Zh %?D@Pﬁit%le‘ﬂ"e *’B?W%\W%en%‘iﬂ uest i cal
det ect i on and Omneecmbbdimait of dtmumdu&ytsﬂelbltmmhema@dallﬂmﬁlihém | OAs shbiwg,,

crystal t s -nol r an ed usi ng
Feonn; quos Teis e Benyit for BEBP, MOBTRDehpolRpobingly B T P
resul ts of vemiensgther 9@1@1119@5 ﬁgclaasablyz@dawddgwem Prpforably that:mnpcmad-af
Pr 0CessiJ3g jm¥eét @A 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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35 -39 7 July 2004 WD 01/51919 PCT/ US01/ 00531 6.2 Preparing Arrays An array
can be prepared, processed, and screened as follows. The first7&lep004
conprises selecting the conponent sources, preferably, at one or nore
concentrations. Preferably, at |east one conponent source can deliver a
conpound- of gt and one can 5 deliver a solvent. the
conpound- of?*ﬂﬁérest and conponents to a plurality of H%V@gﬂh such
as sanple wells or sanple tubes on a sanple plate to glve an array of
unprocessed sanﬁmes Pieparimpy Aaayscan t hen be processed according to the

ur pose and C er the art wll
Iroeagl |y ascertalAr?]] #ﬁé%ﬁ%r%%ﬁw‘%ﬁgmc%@én sFﬁ ne@ g?q‘[owghg-h Hﬁg?t@' ably, the
aut omat ed dPwprisas geleatingiksctomponent sgrceswefetably, & Onabiovere icancastietiono
di stribute P?éfc@gﬁ QQ%%%BE o&n@soﬁf&%ﬁ?&éhﬂgr d:c‘!)?ﬁg% T&ﬁn@fe&ﬁ%d%ﬁe Qakocessed

according to the design bjective o e rnent

the art W Idel lYeéad?IIV?lta%’& 9(31% the eorapynd pf-inderest m%@e@gnwte@mhmﬁmné 15

Processi ng shiile Y& suth sk mnple@bmsaaﬂsaa Ie'&ﬁ;@ﬁbﬁ‘ﬂsmﬁﬂ@ﬁlh’t@% ddidigtay 3@ t he
pressure; addi E%P"éfddl ﬁﬁo&g S, such as élgg q}ﬁl |zat|on ai ds

- nucleatlon“BPr(? LD I 8BTS Pi P PRogEssed ageqrgfag ighie pumess and ¢

stirring; mﬂ)jebmvagjf tlie d::dpenﬁmag, and@ﬁé of dkilbints aremlll ﬁacﬁlylaﬁ’@rtamm&ﬂp?@bhﬂg one or

nor e of th stlrrula ul trasound r

enery: or PR osRelE TR, 08 OBl e SRR on oy

al | owi nglq IabO@asrpSedso tigtripotestr adticoiponentper i od of time at a speC| f i ed

tenperature. A few of the nore inportant processing paraneters are

el aborated bel ow. 25 30 35 6.3.1 Tenperature In sone array experinents,
processing wi | | $8onpEiosessiag &dmysi ng either the conpound-of -interest. or one

or nore Corrponefl'h§ana§cﬂelﬂ%deh§e¥a¢c%rdh%%dési%ﬁ’@ﬁd’ gécﬁde%eéﬂa@mﬁeﬁposmon

(identity vgﬂ/or t he conpound-of-interest) or by the

t enper at ur ?ﬁggﬁ QLY 25GPHAM e APRTARIIRIS RTpeopsing Padilions: zer s where a
sol uti orﬂSOE’rca:eswxgbﬂtIadusmmgmguhm, heating;aoolingt ai;usmng\/ﬂie@?esmire laddihg eel y

20l bl 0 BREoHRE SALP Ll on F 50 W BERo

t enper at ur enbehltomaeﬁs,tonbasas letet; Istring mdhnaﬁbemxgmﬂnmfeg:yg iemubdyingi on. The
sanpl es ar %u%@t%ﬂg%ﬁ@bﬁﬁoreto?tt@ shiRM¥YRS toldRIERGHE M) ﬁt;[ﬁ) ulirddind bPREACE Of

solids can t det er.m ned enentati on o aﬁ)roach In arrays can
be done on SBEHEY: 08 SWhiertign ﬂagéﬁxﬁp]gs to temperature gradient or simply allowing the samples to

20 stand for a period of time at a specified temperature. A few of the more important
processing parameters 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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site basis or for the entire array (i. e., all the sanples in parallel).
For exanple, each sanple site could be warnmed by |ocal heati ngJ‘Ilb2(534poi nt
at which the conponents and the conpound-of-interest are dissolved. This
step is followed by cooling through local thermal -40 7 July 2004 WO

01/51919 P 0531 conduction or convection. A tenp sor in
ot PR

each sanpl an be used to record the tenperature rst
crystal or precipitate is detected. In one enbodinent, all the sanple

ﬁi ttes are mbmmﬁ@:eéi-l _ dojla@kicﬂbﬁi U kdmypeitin tr@t sefn@&ﬁl@ﬁichtsﬁl;sle mﬁ@éaatbumaada?eeoafatal !
eaters, oal i ng coi- nd te rat ur.e. Sensors r eac anple. site are
brovi ted afih eBRRRGH wi B it S bbb RER leber 3 pSE SR 1o s
t he sane coapuls sitésare prockssedendivifjenily wethirespsct tolteripgragnle ard ssmfhhesen, | ar ge
nunmber of r ' ' | . e desired
solid-for rrsto‘.&?m% cg%%t%_ﬁ%%b%fﬁ%g@?sﬁé%r% f?? gaé:ilg%ﬁ ng ftﬁ%kﬁgﬁe@%&m@%%%%g site is
cont r ol 1%d Thiserpieacheis mpsfel ibgach ganinie siedeethe same camposifion endithe e periniBhiis

advant age Qbsibfia id SidiRE a 18RBBE btdngeRre s%b FBY flos Eﬂﬂm cool i ng,
and control I 1 hg y.sterzﬁiécfan be utilized. 1 ternat)vely, thermal_ profiles
11pi&e

are i nvest PEPdeddseds Sacthepapbodiment, the compasition af cach sample st ges.

tTEus, ia higdhohf_ lﬁamgﬂagﬁedﬁgferdmygfhg@mmdW@%hmﬂg&%&@@g@bﬂhl@mﬁ&nd |
ermal profiles.can be .obtained. a gperati on. i cally, severa

G St ot "t SRISERGG RUHH A Bet ORI CORTOTRRP SRS G B A o

phases. IDedyheratively, thamaheofilendre ivbstigatcd by sitrhlianeausésptiimens ortidagivat nmanner .

Static 15 t I hcubat |1 Q erature i.s used

t hr oughout a%r%[eg:i%e%eltﬁlug n’eaﬁ%gﬂ %}r@gﬁ%ﬁa\ﬁéﬁ%f&%& eﬁ%elﬁgétglggmﬁ?sét%ﬁneaﬁfl can be

used. For &eanglipeofilesheantbenplaingd by pardichopegationover ed at a certain rate

t hr oughout the ?ﬁmngmﬁ%gﬁg%&%%%ﬁﬁﬁgc %1{2@1@3@ golled in a

way as to have both static an y ¢ conponents.  FOr exanple, a constant
t enper at ur 89¥eh phpses. dgmperatyre an ke equiralled iaithes @ statie onsiypRwf ragnner. Static

cryst al 115 edphpfanire a@ay that 2AkL iéubdfbrteipétaiuefis 1RdAULBEhoShE HPHRER,
controlled te}ggrg}t,urte decline is i nibt | at elg (e.ﬁq. , tgo_: to . about, 25C over
35 ni nut esy‘&f'e VT BRI LGB b 5 F Pesrpile. 1Be FmPETaB$40ds and

j-oul e- heat lowgprak a# a ceaimeateihedughoud theickpdpineenf. darthesmors, tepetaturendantber pl at e
footprints | L. 0

ranuf act ur STEE R A6 RAVB o sl BbainR collbnerih £6; BRgbitD 2 Gopsian
acconpl i shtenpsiahgnfrs a8QUESisarrintpiged during thegaixpe of pysiallidetiongeagenthdvierer |
necessi tzt @fixing BerehiseRitsQl cor@Nés,Fontyd!RH FenflerdbRB HEMne RAbkioN (A £ qevab! pl ates.

|f greater {hr ut _or . increased user autonony is required, then
full-scal eaé@égﬂg"ﬁéﬁmé@t@he advanced Chentech  Benchmark Orega 96TM or

Venf ure 596 T:\/: Stanﬂ-dlohedévﬁtfes Eﬁklﬂbf/iﬂ% Ha]tciertef&bniolemg ﬁﬂtjdﬂﬂ@heatii:@&%e pl a:) }‘ or Es
utilize 96- Cli. ocks. e fromT onTm se . feaction ocks
30 can be f (\é%ina'ic{?ﬁg%m%&g??rs%? tggjﬁ?r%tﬂ @]ﬁe??oé?ﬁn:{%é gac?%‘fgé%r%oﬂﬁ’?%orrpl ete

i sol ati on besdetCR,isnch as thesemamedtered by 30, Résouth oyt Binsysomeranelsubder i nert
at nosphesegei Q&chn%ﬂQ{'thQ fenfpeRffe 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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and utilize all chemcally inert liquid handling el enments. The Orega 496
system has simul taneous independent dual coaxial probes for |7 dulyao04

handl i ng, while the Venture 596 system has 2 independent 8-channel probe
heads wi th independent z-control. Mreover, the 35 -41 7 July 2004 WO
01/51919 PC|HIJ 0531 Venture 596 system can process up 0, 00
reactions si ?%?éé?gously. Both systens offer conplete au?é%%glog?P
operation. 6.3.2 Tinme 5 Array sanples can be incubated for various |engths
of time (e.VYentub 505 BystedbcanPbcedsiupb €6,000M3adtiobs SmuRieodsly. BolCSsiBRasfeChanges
can be ti ”ecod‘:p?&leﬁm' | t. can.be advantageous to nonitors arrays
experinments AT G F ﬂ%qt?yoq{og?m?‘?%. | m many cases, tine control is very

i mportant, for exanplé, the first solid-formto crystallize may not be the
nost stable, butgzsatfjgr a metastable formwhich can then convert to a form
stabl e over a period time. This 10 process is called "ageing". Ageing

al so can’be asscFasenplss ean heliagulated fon vaniops dengths jof bme frdg. oY mintesj 60, Thi s
type of  agehifited BRI, SirklphRd ofitp¥eda b HRRMehded: i@cﬁ.b@'ﬁ'd‘]_a?%gﬁdeﬂso‘c the

sanpl e medi um can determ he the physical state and properties o] 15
sol i d phas OO AR FEPEacats 2 op ghiilBe kpmanptasesgting cenel isqatn i on of

i norgani ¢ aitportatgRaNtanily, 8 fRadolRRoes to dHaallikt Bhy SR HB HRSMEARHIE biPNi t or ed
w t h standar H net.er,

s. nodi.f.i ed accordi o the.volune of the sanple.
6.3.4 Concefttat s e %l’tct?flétle?c‘}ﬂn‘f@q& ﬁi"@’rﬁ%ﬂfb‘ﬂﬂ?ﬁ%ﬂ?’@d&& F’{Fﬁna'ggor ce
f or bot h1@rpre¢eas is naltideageing/. Ageing gis@wintbeassciated svithshangéein oratal sibé andior

processi ng ay-s: ' A ' as the deviation from
therm)dynan]?aéﬁ'sgﬁlaﬁﬁ?%@%ﬁhﬁ%ﬂ?ﬁ%ﬁcﬁﬁgaﬁ%gn@g%%e of saturation can be
controlled by tenperature and the anounts or concentrations of the
conpound- of -i nt gf£$t pyand ot her conponents. In general, the degree of
saturation can bl%ﬁcontrol led in the 25 netastabl e region, and when the

t

" netastabl e |ini tIBRRY Giesaaplesugam coamseicaning dhe Rlriral piate and gipperties afitke anpunt
) ][ f conc e:\ﬁ rsatid Lp]ilasé)fhaf ﬁ@eﬁé@d’@i}d aRélpHfca Bﬁf éﬂh&&ﬂedaﬁdhl &ﬁaﬁihﬂ%imn%rgf%ﬁia and’ ﬁat | Yf

ef fect physical state,an operties of the resultin ol.id-form Thus, for
a given tenparsiipand ﬁzﬁgﬁ‘ glgzteipﬁfféﬁtap‘fﬁ% D%ﬁnl‘tf’regé“ﬂ‘g‘rsaﬁfm BHPSISS amount s
of super satmedifitdnec@ding épidn dongpeofitielsanpenposi ti on of the starting
solution. Nucleation and growth rate increases wth increasing saturation,

whi ch can affect crystal Habit. For exanple, rapid growh nust accomodate
the rel ease of ®©Het heateeslrationyst al | j zati on. This heat effect is responsible

for the 20 or mat isaPer@urteAds fHe WerdldynBflicdrivaledbick 23 o @ bryst BudlBRERREOPI C

shape of the crystal is s .
P growtﬁ-l%n& ?nus %s 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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profoundly affected by the presence of dendrites and even secondar;
dendrites. The second 35 effect that the relative anounts 7 July 2004
conmpound- of -i nterest and solvent has is the chemcal -42 7 July 2004 WO
01/51919 PCT/ USO / 40531 conposition of the resulting solid-form For
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conponent %dext@ﬂaﬁéﬁ%amef&mkﬁﬁamem n%ch%th@@hgﬁ%gp%iﬁm% % gy an
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i ndustri al Iatlon cry stalllzatlon addi ti |vesthat
promote an IS of ﬁ‘EFEP%‘S‘EtFB%‘P“ W%’P\?@%@%t%ﬁ‘ﬂé’@ﬁ%ﬁ%{l@ safgibi t, and

addi E i ?/eZﬂ tabﬂk baaa‘s;‘ £¢s; Q?ﬁb’!ﬂbléﬁ?ﬁ?m{cﬂ bfthoradflés] & bt&x?ﬁis tﬂﬁareo@e{efs ﬁﬁﬁﬂe@ﬁdésl cle or

crysta Ves struct ur.a ilize al]ine_ or

anor phous ég?m%ﬂ:f) (?ISSF ?(f'\l/eés ﬁ“‘@og‘gc&o\ﬁ?gess?ﬂl °ﬁ’f’% liggppgleofides t hat

inhibit crysd ablbmmkton@wommgstest ptbtémfr pettides pemidbintradticy, aad polyacdativent s; 30
ticall 6.3.6 Control of

optically-a @eﬂnﬁﬁgé&%oﬂﬂa s Gahl%yAmbhiY escﬁ\St@acEYtﬁfc?l SEhsaTY . | hncz)(r)lt ; gl

Sol vent Re nmoval Rate oT vent renoval rs Inter
of sat ur at icBRPoyRsis;agrochemicals; the qcve ompenent of heonswnerdornmbationrandfthet dvgive

CONPOUN®50 koinPbhesiian 3 MstiESBroY Q! &:9stAQPRRA S Miflves, 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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-35 becones higher. And depending on the renai ning conposition, the degree
of saturation -43 7 July 2004 WO 01/51919 PCT/ US01/ 00531 mﬁll7bﬁhﬁ§%
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nucl eati on he&rdgemus behdimgenmus trﬁchmishle,aiolﬂodsf wmcmuae@lcrwaltfmauemey gy
surface Fhe current

i ncrease u .
i nventi on, ? Iﬁl@% F%{P a’%s%lg C&(%Sclﬁltl"eli1 or ?%8”8&““&5% Oﬁfgmft I"lleVO Y& i al
tension of Ct}h'@lscﬂf)ﬂ!ﬁt C@mppmdﬁ intetest, 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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-44 7 July 2004 WO 01/51919 PCT/ US01/ 00531 by introducing surfactant |ike
mol ecul es either by pre-treating the sanple tubes or sanple wefuls2@94 by
direct addition. The nucleation effect of surfactant nol ecules is dependent
on their concentration and thus this parameter should be carefully

control |l ed. nsion adjusting additives are not |im

surfactants. ;r%/&lgorrpounds that are structurally 5 rel aﬁé(téﬁﬂ%ﬁ/tﬂ%sgl
conpound- of -i nterest can have significant surface activity. Oher

het er oge ned:ysnmdnbisgsmtahhﬁkm@mmém@u@ﬁug thesahpld tyies oi @bpte Of
various SUBGARREGS gireck HifkiohS 188 biflARRRSuct S b BRl Sulouft Wich BRiAS 4o ©5 ! €ft
behi nd during synthesis or processlng of- t he conpound-of-1n éreat?

Sinilarly, theesagasntation gnsthusdhis pargmeter shoald beywatefibly chusrodlied.z Sebhdensfonassenbl ed

10 ronol ay edfusfisp/¥aivBaue nad 18R1dASE SurBRRRRS Maay 8shidnidWMCE: b@gjﬁi on by
Wirm et B Sci. Lett. 15; 12%5 IS1996)._ Nuc'?g]gtio of

al., ,1996, J. t... )
or gani ¢ oryEpkAio @Eﬁ?fn%‘g%gﬁfmﬁﬁ%@’ﬁé‘g@ﬁ&@t BaHyiyaltenn a
4- (oct yl dedytepopgpdvanimiietias indusByaldaies indlndé betidgiatticled@f Sdricudidshaces, has

been denonstat.ed. by, Wei sshuch, et al . .199 Phys. . Chem 97:12848. and

Vel ssbuch. SRyt ol e cERNGor i ool B BRY Siring OGO SRS o 15
di mensi onalof #rercaynpowrdd-gfrioteresins on | i pi d nonol ayers has been denonstrated by
Ellis et al., :!,SE]E%.%E- @< - kS congany pucl lon invol ves
treating the-crg/g%?i;ﬂ iz g e |uﬁ1o\?m%{}%'%czgyeg§§&doglry %ﬁ@%ﬁ'ﬁﬁ% pronot er,
that is & Jemoliyes$Mp)have plspbsendemprstrtet to indudesmpteationtbydVeronpbund- of -

interest. Qieos, Seedisb9ral 15398 @896) NucRadtndrat 'a{éigc%tawggé@ﬁw-on seeds of

a conpound provides a neans to

-of "20 interest in various physical state I
i nduce f or YO8 eB?"‘%IW‘iE’t"EﬁEhYd’?Fﬂ qup *E%%’HFPYIPW)W"% A6 monplayer abiye pirc| es

are added tvmtdrhetefaopheieen HemaReiBEby WeSER] @ b 309 PHHd Tobal 12848

(nanoparti ¢l .0 he co - of - nt e e,added. to the sanples.
6.3.7.2 | nt@gyﬁlﬁsn E’a“ﬂ?e@gwg@?"o%e %ﬁ@gﬁzgﬁ‘*ﬁ?‘?@g‘f’%&ﬁf‘g‘?@&”& tation is
usual |y Feslmensipnelaredpsafiprdteins trelifid moablapms fs baen denmngtuvedsby Eitid érdi.pr

sem -sol i d (hoyp &30 84 Piy.pRase. Precipitation can be induced in nuch the
sane way as di scussed apove for nucleation the difference being that an
anor phous r at hePeqoRGHY gucleatips inyplveyieeatiog fhg crstalliginganedivag withiasecopfary

nonsol vent. naeledios @rothdtaNihaf is & sARFTRAH YHeRfablyH BfBlline f6:MofiBe ti§shuh@-of-
precipitate a cogpound.. The, nonsol yent rﬁghgtl%lpdecrea‘ses the soluybility of
30 the conpUtiil Hresioeeiing sampley PEb P g fegtigngesds of a compadwée sol i d
preci pi t20 doterbitiis varives pingicgenaesairbyidpaankiaes indmt fematar sfidfesnt chligher

surface ar t b | . S i Lity I.,n ot her, ways uch as by
| owering the é;%éhreae}&ﬂ)%g&% ngrst%#g Fgg‘%eﬁ%g]eis%\l}%lﬁ% ?‘b?’?"ﬂ’rff’%?dd%egerffé@ﬁs to
i dentify t geselsti(bangbartieles) efiths camdowdiof-dntereg arcaslded tatthemmpiesr  provi di ng an

optimal solid-formor for preventing formation or inducing solvation of a

solid-form The 35 . . .
6.3.7.2 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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-45 7 July 2004 WO 01/51919 PCT/ USO01/ 00531 invention can be used to greatly
speed the process of identifying useful precipitation solvent$July2004
Precipitation can al so be induced by changing the conposition of the
conpound-of - interest such that it is no |onger as soluble or is insoluble.
For exanpl e ition of 5 acidic conponents or basic

S that
react to fo}vr%boélsggg?t with the conpound-of- interest, the g‘%}?&yﬁqshlg | ess

sol ubl e than the original conpound or insoluble. Conmpounds- of-interest
that are bdasventibmeandicuse to greatly syeadiie pedcedsaif identifympwisefal predipitatiye of sal t's
with vari oygiek orgam c and organi c acids. \Wen the conpound-of-interest is
a phar maceutlca preferably, the acids used are those that formsalts
conpri sing phar ﬁm@@@mWOéeu@chY@h&mh@mpq&mbudf {hg cotbpruni-of-

limted t o,m@&atsaémaﬁﬂis%%gﬁs%ﬁbﬁm RERLAIE. FoE F%‘JZQ 'E?%(?dmoxfgdft artrate,

~brom de, _cal cium edet ate | at e, carbonate, or | I odi de,

cCitrate > QEMIFROBEARGHS Qi@aSl‘éﬁ‘é?Eﬂnéms that g6t &g Formasply with ghe cemppundeof- f urar at e,

gl ucept at e intglestCB Qélﬁbemg 16¢sebRBRtRan B¢ MEdhdl ¥bApAAA ok ﬁa%&lubl@ eé&&lﬁcﬁﬁleé cinate,

hydr abam ne Q drﬁ% ht hpat e, | setbﬁ:é)? ate, |act ate, ob] onat e,

ml ate, Ml F2 Ay n Tl s RDebiR s 7 Wil Wi arious

n alps yl i’i_t e nmrgam\iamd omnichﬁidb ehdice themhﬁ@ptlnﬁitcﬁizﬂﬂeﬁbﬁs §) bm:ﬁaceutical,

pol yga act { stearate.. succi.nat t annat e,

tartrat e, eoc %lﬁ the c(r’i‘(issle _%8%3? {hgﬂffgﬂgg%gfﬂgpﬂs%g e‘@m‘a"o GRloiny 2o CpEbIe

1, 1' - met Hy [2pioes hplgd!@lgrmlydmtdiu;ite@ tmpttaﬂadwnsa)l)asmf@tmdoﬁnnitatedhedrhmmeest t hat

i ncl ude an bita Ak ARAR! Y130eA Q16A0, LM BIRAHERAE thi SRk o AREIREAD LERA! 1 S
dition to t aci

wi th various am no _aci ds, one

Conpounds- &iyprpcklpdds, e@fﬁﬁ?, eéﬁéla@c‘ffsﬁ?lﬁeyleﬁylﬁmﬁmefa@a élumtat@ﬁhm@teof f or ni ng
base salts gmﬁaﬁw@[yc@mm%nh@%x Tes0RaRS hithabathGile, ﬁﬁﬁ;@naﬂhﬁ;{o%e al kal i

netal or alk parti cul arI cal magnesi um
sodi um | i t‘?‘?ﬁ’d a&% 13&8%’8%@%@%“&%&?"% gl meg aWF'ﬁ ts of
basi ¢ orfamhwcate mapmlat&mmmpmﬂmtmmiaqﬁpsphﬁiﬁfd:mme@d}ygmbﬂnwn%ucarri ne and

TRI S trls e 05|t|on The
use dl( ffer en qu Qﬁ%SYJgF&EQtQ @?éetg%f];fg’o fgowgtfe %F‘ﬁ*}"aﬁ‘&?@g%
sol i d- f or m% étsﬂal -mf%ﬁfYéeﬂgéW@Mﬂsmapﬂhoﬁﬂ)mmmd@mwmmmcémie anhe

formation gfiddhRoielalsd cR{ASG h&ﬁﬁh‘% B s %ﬁﬂ%éﬁc}ﬁs 38l a9 jpoi nt,
volatility, charge dis rlbutlon and nDIec ar : preferred
enbodi nent 2 dtglgqn},t@ﬁlg%aq Frengipred Abp. fangpo tl’étﬂfe%tbﬂlaw alcﬁé? inmalreeRs Ut i cal

30 i ndusa0r yagable o:amxné wsﬂtawﬁmwm@fs ctitne. ”Eﬁﬁﬁﬁléﬁﬂ"sﬁchasraﬁs siadk dikut he
oot VoS S TSR, OB BB 28 e | o
i n ot hers. ziBo) petissing, axdnrdnesalm aedell a5 salis aftbatib erganighempdunkds, lsudhyas aminegnt i s
mdreds. & SapeAatHPeliins B0l W tarOinb Ayl ALIRMRRE. P, 1 Cor vent
or solvent m xtures that 35 induce or i nh| bit solid-formformation.
Sol vent 95i ncl udga. gbLgol%gc&gﬁosliﬁdﬁl ted to, aqueous
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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7 July 2004 WO 01/51919 PCT/ USO /00531 based sol vents such as water or
aqueous acids, bases, salts, buffers or mixtures thereof and bflaild

sol vent s, such as protic, aprotic, polar or non-polar organic solvents..
6.4. Screeni ng Arrays for the Presence or Absence of Solid-Forns and

Furt her ﬁll of Detected Solid Forms In certain erm%ga?, 31 after
proceSS|ng sanp €s can be analyzed to detect the presence or abSence of
solid-fornms, and any solid-fornms detected can be further- anal yzed, e.g.,
to char act dasedeolyvtres puch pewalerer aqnebup hgids, bases, sl buffefdwranixagsahistof ang anpl es
I n conmer ci gened for

t he- presenggéa%%ésaﬁfgdt%f%géo IBI&F Lcliﬂsr&% p&@rglrﬁgggﬁp?‘gggégoﬁe%grystaI S) using
automated plate readers. Automated plate readers can neasure the extent of

transnitted |ighy . acsamgmmmfem@néémgaehceeféamdr&@)m@ HepNSM tt ed
light indicates t he rqsenc of sol 1 d-form~ Visual or spectra

exani nat1on of these&%—&%@éﬁﬁl@gﬁ%@%ed to detect the presence of

EO' ids. In yet Mﬁgﬁgm&mgm%meap@e&&mg,@hing@s cdnl1R apAlRiedo ai&&thﬁ Scagned
yrreasurln 15tur It ] esir es on olid cn e
filtered t8 S8 PEEREeCR @ §°3 %ﬁ%ﬁfﬁ’é@fﬁ 7@“35?’??‘56‘ rray of
filtrates a@dttachamctem;ceﬂibpmlermbsand:physwdamMe the filter plate conprising
t he suspension D %ﬁ | the same
nunber of sanp ia‘evv\e%fg&ghga lﬂ\tfﬂﬂmﬁﬁ \f{‘gésla@%%l&?&tg&lg{ﬁp %ite on the
filter pho aﬁ@eensslﬁﬁﬁpﬂ BresegCey abjenpregl seleciﬂ(p gt pgalpltates araysiain) nsmg:altomaredhe
filter pl AP RLerd %ﬁéﬂﬁéd ﬂh@tr@adeﬁram Rddshidhe %ﬂﬁlbofﬁﬁgﬂnﬂt hcfsbfgst he

filter els]féol& R}{?ﬁ I1ter on t ottom of
wel I, | nt gletsﬂ’é‘l’ %fi’éﬁ% nggbﬂfdméswp@ light indgcates @@éﬁf@ﬁ@ﬁceﬂf ats%hd"ﬁlf@w tabl e
\3\? Int rif ;Jge W@ahit&péoﬁbl @zan@&ﬁﬁie&pﬂladelp!/atesfc@xﬁ al@@(@dmk@to &ete@ﬂ%%i%@éﬁcf e ?f;]

m ngt on ei v e for anajysis o e
" indi vi dual ?hl£‘t ga%ogtf% dg% W@‘?ﬁldgﬁg%ﬂfﬁas FaD by SPARDFLLY PASPBE e furt her
anal yzed5t tubidity.ne its phyS| cal state and properties. In one enbodi nent,

on- 1 ne machi nereybeiNab b0 B sS1idi 368nd Aret 55 {,9 aPife h0 b #érg“ﬁ& ogi cal

absence/presence of crysta

i nf or mat | oﬁled’GFW'é@cs'alFlpgFﬂW’T@aﬁfﬁ]@?a%Q@kwaanﬂsoﬁﬂ%tﬁmgmmnhdhﬁﬁw&m)r phous
solids autanmi éems PSS IO i lﬁ’éeﬁoh%}ﬂcﬁfa%déiv%f‘pﬂt@@ﬁthﬁﬁlgtﬁé a8 uABRAAT at us

to neasure 30 determne cry birefrin nce crystals
turn pol ar Pé%’ﬂ’ Q‘&‘ﬂ{s ﬁﬁﬂf’f@ﬁlﬁhﬁ?ﬁm}‘gs Hht BPP. %teaﬁ%rﬁ%tefﬂ]étei REPIYIE At e
reader s 28r eitieooentifogallok yacawaifbebbethe filteriplat@b ®p rdpeigg ﬂﬂt@cdnﬁbﬂiﬁﬁ@h,ttﬁé

br ocess. * T piEr oF B BRI AR R el AR P bR b S B e BER. oy
Powder Difintathe P@WSPO@ sampleawg}] efsherfcalvel platec tAeshithbls embhﬁlgfhis agailsblre used
to determ pgnibeiNe ol &HMRpROFYIDDRAS WilkdHGor DE. he receiver plate is designed
for analysis of the individual filtrate 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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7 July 2004 WO 01/51919 PCT/US01/ 00531 been formed). Different crystalline
forns can be deternined by differential scanning calorinetry {f8c}004nd
Thernographic Gravinetric (TG analysis. 10 15 6.4.1 Rarman and Infrared
Spectroscopy of Solids Raman and Infrared spectroscopy are useful nethods
for anal ysi Pli ds, one advantage being that it can d

W t hout sa %Y& dﬁssol ution. The infrared and near inf rarp'gT@gJelé]?%g% are
extrenely sensitive to structure and conformation. The nmethod involves

gri ndi ng” t Hsen Epmed. mergwwmméommbmtwmbgmﬁmmglmmnpl e with
KBr and prebsinéy(bse) ﬁﬂd)qthgfngogk%M(ﬁ.aﬂhﬁﬁm Ear ation is then placed
in the near infrared or infrar sanpl e. beani an e spectrumis
recorded. Raman and Infrared spectroscopy are al so useful in the

i nvestigati on of6.4bl R g@ﬂﬁm&ﬁQdSwus@bﬁﬂomag For exanpl e, pol ynorphs A

B0gar O3t OL U MR AR e Sl o B LS e ie o S RS e e

spectra of adwantagelbgimg theh§ cabbedpepfofenionithohibsanmpiy chss&:ﬂ@m ammﬁﬁﬁi Sydwmeat ry

o oo 'vg?*és?i ROk SRR Bl e o SHRGRARGD OTRISShed's PE ©
Symetry, VAY Wsmgtﬁeﬁ@mﬂémmndeﬂyanmw glmdcmgyth@ sdmplewith K8rpr obed
by non-1inean pREiihEmkts mikhSCint 2 AHE THAS, zﬁaraii%ﬁwe{@ 3 the SERHUALLY. WhI ch

IS act|Vﬁ0| n. aﬁgonc ntrosymTetrl c crystal I ne for or a conpre enS|ve
revi ew o ‘Wé’i ebrn et al. , 1994 Chem Rev.

94:107-125. 6. 4R3mxnaﬁamaeﬁﬁlseaﬁbsc@15ya25a1{mseﬁﬂ i@meﬁfvxﬁigﬁﬁdnqm gk})bqla q
i ds,

concor ns. s (ECHpfian Bt areoitsa ot s ¥ifubttebedieisct ohrsdt | on of

pol ynor phs spentragSimnains st @s 1981)] Itdsclehc tHat theneiasdNigrgfiambdiffaets:s beomen the
crystalling 5’1];: nost favorable cases, it can lead to a conplete
det erm nfl 8%@81‘0?%3% ure of the solid and the deternination of the
packi ng %l ati onshi p between individual nolecules in the solid. 30 Single

crystal x-ray digfafy agédofHbSndneGREARLSK (eiipanal ytical techni que to
characterize cgéstals enerat ed according to the arrays and nethods of the

i nvention.” The rpHIn "%dﬁ@"ePV?P%?I@@W]&B%CBH’@I%&E?QS‘E@OFMGS

det er mi nat ieg solvaie)esuchibs a Ioed of iaNcrRoIs gﬁuwoﬁ%fdl@mewgymﬁaiyt WaRhQfoufll | ar ge
fr.omth The rst step is

f t f. di ff
el ect | on Gteiobdrlel Bhe e STRRP ol 0 Redred v P i ertsaLetehR e L & 35
m cr oscoffe sensdd bapwrirtgsueritivnowhich mmshmnamdncmgmsgmetﬁranﬁtalmfphmi ogy or

crystal haliot a corffffehensive 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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7 July 2004 WO 01/51919 PCT/ US01/ 00531 For a conpl ete study, each crystal
of a conpletely different external norphol ogy should be exam hddy2@4ce t he
crystal s have been separated according to shape, the best crystal of the
first group should be nmounted on a gani oneter head with an adhesive such
as gl ue. cell dinmension are then determ ned by hi ng the
nount ed crygﬁ?lwgltﬁ a precession camera. The unit cell Pgﬂgg"e@]g%i
determ ned fromthe precession r photograph by neasuri ng t he di stance
bet ween t heForawsmplett sally| v cigbtalsiilcomplattiy difereiahxGmadD eloysholbed skiukEhe I OW
and col um. , !leiis done for three different orientations of the crystal,
thus allowing determ nation of the unit cell dinensions. 10 The intensities
of the diffract dihce deticasiabrhaye beenpeparaiainceonilngtio ;hapeahajree’cbnm ofjthe frst
aut onat ed Mﬂs@lsmagshfoam@eﬁaﬁa niBmETRYA G SR g&ﬂeg Stdgphge that

S I nt €n

automatically ‘recor the I ntensitres an ¥Sities of the
di ffracted beansthemnig %@mﬂs@mﬁ@ndﬂ@w@ymmmhngmmmmdm beam

‘is interc eﬂfnaibrgﬁésﬁorf@ir%ﬁ Ofhe 184t dell Difarhd¥:8 BRI deterhihed G6R" ecession

el ectroni cal,l The diffr ﬂeictlon data are then converted to el ectron

density mapgdo §¥aﬁ bE (WSS ?@W&E@?EH%FOWMH smotsnpmd the asgleam
pactage (Qb&tmh Mﬁlggggn@éw ahd coéthﬁi. hmidsis ldﬁlla.aeL%gﬁlY@ilﬂNa &?ént%é@xlnﬁﬂ(%g@ﬂhe cﬁ@.ﬁ% war e
packages, such,as nua ale University), are
avai | abl e fstg q“?ﬂ”équ# a“@%‘?{‘%t#m‘%ﬁ’éf Sﬁflgnenﬁ‘(?fm rmore details, see d usker,

J. P. andlOrr uebl Gbe mthftles 6 the ﬂﬂiac&dmmaunnaraﬂmaﬁtywm\&menﬂyfnedsdreﬂlmingaﬁ| ty
‘Press, 20 ) t hod t hat
is usually aﬂ}sg% F@%ﬁﬁ:ﬁt 1@&,%;5@_& % %giﬁr&ge;& d%jwt%gthg? ‘%?m'de rec”ﬁ i

Garl and, 19612’}511135?4@‘1 bmommysmmimeeﬁffmteé beduaggn aamcglptlfa’apd Tnrhishe

Debye- Schergeffke, nﬁmﬁac&awlﬁls iRt cBpteRERRA @et&:?&sérﬁlttﬁe ﬁaie ﬁl&bﬂ@&!t beam
coliimator, _a bea stop, and a circul ar plate’ agai nst e filmis 25

pl aced. DurfSi§°RFENT ecor di ng of the photograph, the speC| men is rotated in
t he beanis Becauhedim&uehyl&hafdthéneﬁnﬁrr@d E@ﬂé&hﬁhﬁeﬁﬁtymbgdsmgaéta@%d gi ven

. ‘383?2??' Tashe ;h aﬁ%ﬁ@#@%&ﬁ%ﬂﬁgﬁeﬁ%ﬁ%Ls%’%iﬁ%}%%E[ ﬁii"‘:
to det era'maﬂmpm B oAt Yl ALt o Btk et di L ELEnE ConL LS. ar 6.
g YQ%UD&@E??Q 35?4 ab i gﬁ%ﬁ% ﬁ&l%‘ gfftgnlgr"or%oq «':le\%%?r Seg

- pol ynor phs or In cr pattern
of a cryst&f u%ﬁéﬁy@qda"f@elé?pch@éb lé’s@c‘-’ﬁéic'FUéﬁrA@%i OXMUglﬁlﬁmEPresﬂge sanpl e
to a unii®mnwysi ze (200-300 nesh). The sanple is then placed in a 0.1- to

0.5- mMmdi anete | ass .capid | ary tube, nmad d-free glass. Commercially
made capillary Sqf‘%ﬁggwﬁ\ﬁ’rﬁ'kéchﬁ? enalsade g’ﬁ{'i‘ﬁ fiéhaFﬁr“S’t‘arﬂllyéls?ﬁjﬁpose The
capi |l ary tealixel theDgbyacSeHerean nixtHod #Sioemaker 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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powder canera. The -49 7 July 2004 WD 01/51919 PCT/ US01/ 00531 Blua@id ary
tube is aligned so that the powdered sanple remains in the x-ray beamfor a
3600 rotation. Filmis then placed in the canera, and the sanple is
exposed to % ays. The filmis then devel oped and t S
conpared to eflsgal%tern fromother crystals of the- Sam?@rggl{l}gﬁség If the
patterns are identical the crystals have the sane internal structure. If
t he patt er rapidlagy tdiefis eli@n@ so thhigthe pmmmplesremmwhdﬁiﬁmmtfoﬂ aggornal
structure gg is

f; 64, OFi a;b%dupthéc rgaag lﬁ@ﬂnﬁﬁ:l&?ﬁ%@a’}h U8 X Wag’ge 10

| mage- anaIyS|s tec nlque are’ power
char act er i s thepflexeloped e thy patternis Gmpﬁﬁiwtbepmﬁmgﬂwﬁbﬁtds nﬁiie u5| ng

these vari Qusie shiRGhRA. CIF%BQ&A 26l ﬂgbﬁb@ls'hﬁfr%%@iﬁteﬁgpﬁ e V\hen

t hat wou#d ot ot her glﬁusm%%conventlon tec

one of t ¢ patiers erpif, T@%‘é e crystalsdays mdilesat el st #dhde one coul d
obt ai n conpglofamsaplar y | nages or data that would aid in elucidating the
structure, property, or behavior of a material, for exanple, crystal habit.
15 Dependi ng on the type of sanple to be characterized, one may incorporate

nodi fications i6Atd Mggmg@gm_s adj ust the various experinental
paranmeters to a EEE r ]Ep e. These various
t echni ques are Icliﬁlg%guss of hmrr@'ﬂ:ga%gio eﬁﬁ% uggm%%%%ggﬂa F M croscopy and
Phot oni ct @b@rpﬁynzahorsoﬁwnwyms of praterials- iTheiyeaganelityinedusinpidse smriduse

obser vat i ORe®fiqéenB
{ Kuhuert - Br a@gi &eallef\‘rhj%g'%%btﬁﬁﬁgﬁhﬁﬁé@gﬁ%l@{ﬁaceg OtherWlStranb%roscope

slide and & Wgtcﬂn‘&nﬁ%ﬁec@}“l‘}ﬁs Wibs gas of %ﬁéﬂchmgesasw@m ring with

i nput  and oangumtol R nwmaseft thtﬁer}sl,&ﬁégélﬂd Gﬁab{f@tnpkhﬁnﬁymEMr@am%ﬁt lwlta@d aid
ni cr oscope ,sly en. pl aced on 0 rcia avai | abl e
devi ce for PEEP ?Fd’géﬁ ﬁ"ge BiRPFy- 8t Hﬁo’fjﬂ?%P%’tgﬁ mfr’?"ncﬁs l%F”&rscope
The heat I @Pepending of the type bhdamplento &e birracidrizgd ons mag irmbippratomsdificitioand

oot ogr aphai dat g (o @ ity (FREE Sl ol ARLATHE oAb °50 ©' 1"

sl i d- st at echtfa‘é‘éﬁ?éh‘éﬂ ofthe ﬁglp}%eﬂéeﬁeda@@#ﬁﬁmubﬁarﬁ dlssl@ﬁmﬂtmmsedhtﬂsl cult to
remenber t hglowappearance of a crystal during the entire reaction.
Obvi ously, phot ography permanently preserves the details of the reaction.
The foll owi ng types of behavior are of particular interest to the

‘sol i d-st2t e che#idsitl Micoscaiveand ®hstoaficreghptent of crystallizati on.

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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- the crystal slowy disappears and condenses on the cover sl Vpuly3004
Mel ting and resolidification, indicating a phase change (pol ynorphic
transformation) or solid-state reaction. 5 4. Chem cal reaction
characteriz vi si bl e change in the appearance of th . The
detection o%@ééﬁ%f sol vent of crystallization and phaseﬁ%lffﬁ%@é/%rphi C
transformations is inportant to the solid-state chem st, since crystals
exhi bi ting this 2. beh&ublimativanf theveystil £ flerceystal sleayt dissppoarsemd cordehises eat

bi oavail ability. Sublg.nBtdiQp, While not a 10 solid-state reaction, can
cause confusion if one I's unaware that it can occur. 6.4.4.2 Electron

M crosco El ectrdn ni Melingspg resolidifi¢ntionsindjeatingadhase change (palnedrphicagi ng

technique, is a powakfsgmia@st) of Mlidskatciehiithnt he surface properties of
crystals, Hi gh-resoluytion election 15 mcrosco can _be used to visualize

3 .CODY i
lattice Tringes%n i ?‘Bﬁﬂifﬁa"eﬁ‘hﬂﬁéﬂ?&?&‘b@faWﬁ‘?&f@é‘f&?F’h%@He@?ﬂme of the
visual i zation of | attiys@i.fringes in organic conpounds is so far unproven.
Nevert hel ess, electron. m crogr s of, organi¢c crystals allow the
exani nation of t Sd%tfgjﬁ“é’ﬂosg?f£g’8%t ‘lfﬁms%g‘ztﬁé‘?fd’t‘%é’ asegf elyReRRhit o1 oscopy i s
par ti cul ar [isansfesdiatiions Brimpértady/foribe dobid-sedftd ehetndst, sivice siystals bxiibikting thder f ect i ons

and di sl ocqfjaas | - &= . ony g fi O, anpl e 0 the

surf ace hgj%e_)om J%FP%’% d(]#ergﬁrtl?%ag%‘gépeiHldé%‘%egn\%%’ﬁsﬁfsl?%gﬁ‘ &“é@‘{“&%’ﬁ» $¥Paphs
t aken at!® solidgintensastion, spn espsel@nbpion(fitnsinsyawkeehyt it dEuepcwr € i nt er est i ng
Is the use of electron mcroscopy, sonetines in conjunction with optical

m croscopy, to stud he effects of dislocations and various kinds of
defects on the Add: L Ict phase during a solid state reaction.

25 El ectron m CERREOPidrEscapys Whitichiebateefi U an dfticalliRBging wehBuedfs ot he ef f ect

of crystal siz 0 esol vatj on reactions. .El ectron. m crographs have
si gni fi can®Py* rt‘éoq(fd yg'lgdf‘? CERTARFTHcs f"é’gﬁfs FHFRY sn,e?e%mf hat the
aver age br ysitmbcopy zan lmarsed® vimnbzedaitive fringet ia inirgeait sompbandsfbueis  Scanni ng
el ectron m . J | L6 . € 1N oar.aphy such 30
as fract u%i@?%g%rs‘géﬁﬁag:? ﬁ S%Hggﬁgiétﬁ%%n%g%}ce%gggﬁdg% %)ﬁgrs gﬁol%ﬁ%'n to be
i maged f or Nexgrtheless, slpctoremirregranhs plereanie cystalgatiew thelexamipationepf theerystal
backscat t ekgghegldfftg RActiBAd BleefonaldoscObs pafcRRtAsPrPRL Bl Hgﬁ %&%3 1
crystall ogr?%c, agnd ongosi t?,o i%sfor rrg | 0?1. galé;J Fl e‘ﬁvi t E& ti W1k,
Physi cal MSE HEEr dmpRiiacaprsand disipsations op solid1igp oreanis ractinns. Ber eppmpplecs -
Publ i shi2fg the snrfderphiotdQidtionGiatihRaéheds obibls FRmiTEleduRR ndtlopRBs tkknARg
facilitate 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 mucleation 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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PCT/ USO / 00531 Transm ssion el ectron mcroscope (TEM is one of p@0Gbst
powerful instruments for mcrostructure analysis of nmaterials. In TEM the
two nodes of viewing imges are bright field and dark field i mages. These
two nodes y sential mcrostructural information f I men.
For exanpl e%ﬁ%tlﬁg bright field node, one can observe 5 g?@l@%@@%ﬁns I n
various types of materials because these dislocations produce crystal
lattice di spl ackasmisionleictqr nibugseoper (@B is bl thehtost powdrfub inghumegs! ut i on

i mages wer eg,pht RESRk di rrensr onal | attices
wer e deter %foneﬂ%g%uf%iﬂg%sae—rvt éﬁ%enm %eo‘g”zb '*%Qdeg\é\? AURES &% ef ul | y -

control | ed rightiield enddark fnld images.dBhese t\’y(smaﬂdso@ﬁl@rﬂﬁreuhallmmmain such as

the spaci ntharaﬁ%@hagﬁ&ﬁﬁ&ew} ﬂntﬁeﬁr@@ﬁ!ﬁ@fﬁ@nod’edonejcgn%sjé
m crosco y({ chni ques that may d In conjunction Wth above
t echni qu OGeH ARSI VaqUs &YRes 9@?%?13%31%@9@3‘55 thesedlisigeatiops progyce esisiablgicsuch as

near-field dlqﬂﬁembﬂtgﬂﬁt)ﬁrb@@k mfragéé owerpme(ﬂ}b‘iﬂ\gh%soﬁlmmagw whR obkdifdqd

scanni ng optrcm rosco Thgﬂsngl te ues ich are, di ﬁ@%gsed beI ow,
al | ow one t6"& P?Sé gge fefermingdfrom

sanpl e’ fs taptggsrqmiaaks IMm:ganderréﬁlmgFMntﬁnr&i cbﬁldmehi, a‘EM prowlﬂnﬁeidi{rmbgmﬁﬁi%ﬁl oRaI
i mage of a ¢ro- Ther mal , Anal ysi s ic
provi des_a ’?‘ﬁerﬁ%ﬁ con%tﬂ% ! vr'{i%/&e‘%’gswi ﬁ??ceéﬂangsr‘#ﬁl“pe%?ﬂ&‘n {?As addi ti onal

i nf or mat 1&n ab&ihermgamopﬁteshm@eaﬁnapmaxbeuaeénsmnmnmnﬁlﬂmheaBmNear Field
Scanni ng OptdnafuedMb CHASGERS Bl of qa ca'nﬁcﬁgéoggmoqmcﬁagnéa Sescopy (NSCOM

or SNCM an i mage .analysis “techni e m croscopy that

permts optFaRimgapheal micrascony QYRR Er Sﬁpé@dﬂdtfﬁftﬁﬁl%m eptisalgnictaseapyi on

Ilb mt 5(l)JSI n@efﬁ@ﬂmdu&s, mhmsm balbﬁt m“a&:{altf@u&r@terrzeﬁﬁleﬁus% als hlh ?h as
abou n ic psolution. attai visible lig
NSOM has. brrg %Fpi tﬁrog%f“ear %@P‘%ﬂﬁ?ﬂ &hd f@%@?&ﬁﬁf’@h‘l’ biaipat ur es
of mat erl%lth:ee-ﬁummbndmpgeld eurfdek eiiti atontic rgaolatide SHidp-ThagiaC Ahalye, er i al s
(using wet , S stal s.
Seo DoW - PO ot GHSAL Ehapdt Rt bl or RSN Sacs A0SIT R bYS |

Opt i cal and‘bﬂtéé@mblﬁsmh(ﬁﬂ@b%@mﬂl@ C.J.R Sheppard and T. Milvey, Eds.
(Adadem c Press London, 1990); E. Betzig and J.K Trautman, Science, 257,

189 (1992); QLI el et al 5 ! L_ocal Char acterization of a two-dinensional
e d Segan tieg KPFWPY1098) NSOM is a very usef ul

techni quaf in t hahanﬁeld:ﬁﬁmb@ mﬁum@swpymsommmlm BEREhEIPSSOPI ¢ and
spect r oscops e T4 fathing bR RREETN o peR Py N nfened ST e, Tt of fers
t he potent rr@l)luaﬂn beyosd theidiffrastjve dinrit Sdsdpg NS@Mdelaeb&en possitiietoarchigeneous
material's ofoRtish RRiSK N hbb&¥8{h, the highest optical resolution atiained 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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m croscopi ¢ structure (topography). The high resolution is achieved by
avoiding diffraction effects through the use of sub-wavel ength |ight
source nai | in the near- field of the sanple surfa | ly, the
fiber tip P?éﬁgﬁg’lét ens of nanoneters above the sanple sﬁ%%%%’% us, the
light is forced to interact with the sanple before the |ight 5 undergoes

di ffract i ordnd miefossopic dirddura (topagrapbpy. i Thelhigh'resobeioh)is achiewtd iy avoidig obt ai ned.
The  t opogrgeRlfoni FRAS 10RIR ALl bF subl Wi i Bl G i Al
conventi ongl contnzfct atom—c fo?cgs%vgardggéﬁ%glfgh{%{ngg yplt%%%lﬁlwgét-up, a

si ngl e noddeld ofdhe samplecsyrface. iyplsally, thedtber ipjishelidens afapometesssabove thet he

wor ki ng  poisithpla BeHEAE ATRus, Be Hghtl 19 ForRQAItH trtdrbiét i 1Be SHIOREREHeGigh! | €r)
measuring 1 aboyt..50- 100 nm i diameter. The ,bl p I's then evaporatively
coat ed it t AEGGEAFF AtifrAGtionsana sub-diskection priirgl € 'sunge) resplution isohgingdeJhof t he
fiber tip. tifographitimsgerabebat ingmilar tu et obginePugivenéonvididhat lcbradt h@@lkh ng out
of the sid?%g&icws teip taper. Using the NSOMtip, one can illumnate a
subwavel eng DRSwAS IFégi on (transm ssion node) or to collect radiation
enmtted from almsatypicaMNEIOMisziewh, asingleoomk fibet is heatedbwlitt) a hiferauchainpl@n, The

| tial ' i ' . i al | |

Chan thay LR e bdifing potat By R0 ik SELLER (A, ARiFHNREPUIGE) tenh o,
used to Goabeus SPABgen i fiamster.c Hie tinria thenievaomtivelyicogrdwitk Alvmimenfodaima, and
bi r ef ri ngep@RvdveieRBth %M&@&&%&;@@M@ ADR1S The Qluaﬁ?tmpafaﬁhﬁéh@ﬁ,rdrtggt hod of

characterizin ,.Jaser Iight |eaves the NSOMtip and di ates the
sanpl e thep?ﬁgm%éﬁ@&% cAnE H‘étOé,féh?p‘*l‘%sﬁgﬁhé@alt%r-tgs?&%n%@%ﬁpmp%d st at e.
The fl uolr efihmiinae suﬂ:g@qel&_tgﬁ]i YizedaBpibh Gﬂmb&ﬁsﬁibﬂ?ﬁﬂéﬂmlr@o éﬁe&@%ﬁ%&%&j@& a Ei gh
nunerica riure. obi ective. e.sa refer must be thin enough so
that suffi (%B%n éﬁgrrlrnocﬁ% St afeiaéﬁt%ll_ﬂ:g%%%g«iesggwggaﬂ}%gaqaiewt O%Té‘ﬁause t he

nol ecul 8 ghmdnateragion han substadialy fredler thae thah wbivhictrybedchichel wieh ect ed | i ght
nmore  Ssi gn'b(gﬂvggﬁn%meﬁslggn the nol ecul es buried deeper fromthe surface.

| deal |y, the san‘g es are 25ﬁ£repar_eg to produce thin filnms on gl ass
ni croscope covelS8M ks been yspdforobiain imegeepf optivs dransypisyiors flyerefcaese ar ea shoul d

ll?/le about 1erhisbiof#ad bgeétﬁhg’éﬁ&é ﬁbmftﬁn‘lr};aﬂsplﬁreﬁﬁianf_ P! th sied) Vmaﬂicﬂﬁr Q@ﬁb&?f b q
croscopy nsed to . far fi roscopy,. which can al so be use
as an i mggﬁﬁi’ﬁlﬁwgle’mgﬂa@“? @‘e ﬁsﬁl\?é‘ﬂ% %ﬂ@tea thespmpleithsrebyt | i ght .
In far 20etabsimgirecampleymoltduies taljuntpao ar chi-dsiamr. ﬁheﬂﬁ@ﬁﬁ:éﬂc%rsuﬁﬁﬁxehﬂﬁ l'i ght
source is ] . of the .emtted.|]ght. whi t he
reverse i sI;:I;:tmrﬂaﬂeiEJ ﬁ{%ﬁ%&;@? 3 %@gaéﬁf:@?%glggﬁwﬂm%ﬁe@ﬁ Og’gﬁi}%ntﬁhgﬁ%{?ﬁ? ar field
m cr oscopyPEtfsblsgus be driv ervuigh satharsugicient epeynt of Bglobtmbadstecied. Fhisiis® | nage

at _once. E_%Hﬁﬁse t@é\}gllﬂgﬁﬂfs ﬁﬂg{g AbRPL S5 Ohrtebt R fddsP Srhd ddi b MhiRodeS
' ysi ca\gkta]y than tl(i:]e 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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information on a length scale well bel ow the Rayl eigh | ength using
conventional far-field optics. By spectrally selecting a single nolecule

wi th high resehidh@n | aser spectroscopy and using a CCD egi ster
the spatial distribution of the emtted photons in thee %?%gll’@%é one

can resolve details in the specinen with sub-diffraction 5 limted
resol ution mchhaléﬁodmfwngharlmgthﬁmh deieMqueRhﬁ&gbfeegmmsﬁgeﬁhvbﬁhm k with

organi c co t

t e?rpelr at ur 2%9 lﬁ@/gf]b ﬁ &l@ﬁl&%@%ﬁﬁ af%%rlgélggﬁ%é{@@ lglg k’é?}ond t he
di ffracti onSHeF‘ﬁ‘?SFOPY asld@pmg 2§63 cameyr togegister the opatiabdigyibution of fie. emused

At om c- For Cﬂno%x%’iﬂﬁﬁ@dﬁfe%lbﬁs Hﬁ@&n‘r@sol\;&%leﬁh?fnatﬁ ehifidh Wlﬂ’su@

anal ysis te hnl ;‘}g hin . rising erla's rangi ng
from or gani ’@Fq ‘é‘i“gl in tupedimensionse rhbisdpahaigue Wmoveﬂst‘}ﬁ“toﬂéﬁtb and

bi ol ogi ¢al agmic 861@1501111&33511311 8s %@@cyﬂﬁﬁ p-t&ﬁﬂcn?ﬁﬁbﬁ@@éiﬁ%ﬂ@&aﬂﬂ: Myah bogug, one
to obtain Bucy eﬁ«ﬁﬁ e Wt .atog1 aﬁﬁ@elon Nﬁ(ﬁ%ﬂ g?clows

measur ement c?f 11q§es|c Cf BGIRSRT, Be %Hoélmﬂ % 405 ARy A,
convent i onaf0odp®9B.al nicroscopy in that it allows one to obtain a :

t hree- di nensi onal inage of the topography of a sanple surface. See Atonic

Force Mcr oscopy/ Scanm ng Tunnel ing Mcroscopy, Vol. 3, S. H Cohen and ML.
Li ght bod}r (eds. )0.4d-OidemncEoree Bcepyim Publ i shers, New York (1998); Binnig

et al. "Atom ¢ r . 9 . 20 In
a typi cal AﬁM éAlg\q éfgse?:hml?g&g%z%neg ovemg%g Jlfsgszztfemhﬁgtu ? J%aélggﬂm

mechani sms &Pma’ﬂ%wﬂflﬁ@ alg ranging| fem piganie mgisrals.coramissasonnasitest dlesses, p at a
constant f asyametid adybiclbgicd) ietdbranch, HaA18] blyﬁie} an@kﬁéﬂhﬁﬁ&&% RewBfllowst 0 Yield

force infor mat | ﬁﬂ% abov. %tl%ﬁ%es% lat(fa)g?l?%‘{refﬁ ttagso aﬂg&ﬂ%head el;%ets@gﬂﬁ opti cal
detection s Rty t Pgasyremen il ever.
The ti p- é&rﬁ)rdewmnodﬁsﬂnﬁ)hoﬂa AR diffead frgmmdenﬁxfnaﬁbpueﬂ nBtroNG id‘th@tt:t/ pi cal
APM 25 Set uiow ofl RtBidi3 fired (@ﬁlfef?sq&fafﬂ? RSPk MpoBafS I b et cLl

canti |l ever scans sur 4 %n with
t he cont ourdfowic Hosee Migrossemy/Sconeing a*wlzf@b@nrmom&fm acs. Hdlaiﬂam andidel Iat t ached

cantilever mg&%mda@m@h&%&%ﬁﬂﬁ%ﬂwﬁ&hsﬂ&ﬁmw g?@%?ﬁmﬁ%ﬁ gures the

di fference o bet ween er an odet ectors

_ n | j H\&gensmles t he U?B
converts thé é’F"@ TSEPRGo LBy eV et 8RO 61980k t he phot od| ode difference
signal, 26ing 30 Sqﬁ:loaﬂiAEM;ﬁ@Iiaiphpisfs@mnbﬂlﬁvs?@@ﬁﬁcsﬁmth%édﬁﬂ&n&éﬁﬁatﬁén% tO

I ntai t, .f ht t h
?ﬁgpeagpeei}ﬁ {}?Jer en quoglgc%? gctr?gfte'%g |’8?fn§§’stﬁ%{iﬂ% Hsmq%?f?‘ve@‘bl“glﬂé‘?’tg tis the
nost senstOﬂe&tmbwgcQﬂs@nblgmm&by@dMalnﬁombh})mwthatsamIﬂe nefacel Thd vel y
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beam bounce techni gue, t'he opti
cantilever. The tip-cantilever assembly 1s typlcally made of Si or Si;N,. Inatypical 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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35 reflected fromthe mrrored surface on the back side of the cantilever
onto a position -54 7 July 2004 WD 01/51919 PCT/ USOL/ 00531 senb{uly 2094

phot odet ect or. Anot her optical detection nmethod makes use of the cantil ever
as- one of the mrrors in the cavity of a diode |aser. The novenent of the
cantil ever ,the laser output, and this fornms a bag/ noti on
det ector. Dg‘fp(fa(ﬁ&&%a on the AFM design, scanners are useda?éﬁFgrog}r’qos %ite
either the sanple 5 beneath the cantilever or the cantilever over the
sanpl e. Ei tmlhvmghotqdh’@cﬂooc&mothmoghnal ddtectine metimiplakesomeobibe cantikweed.

Thr ee- di mengi-Qpal ,ﬁﬁe of B ted by
plotting the eI oczfl sa t ve?dsE’chi;sse% %eﬁgé‘;eglgﬁtogﬁ{ép?&%w%f% Eiﬂg?t I on.
AFM nor nal 18 %R@EEE‘S‘{EH@ isfametivg|dgierten to obtain a good scan. 10
6.4.5 Mcro- The@?hmﬂ!i\g%ﬂ/&b %Filnees%,eécaﬁﬂe%& u&ﬁ&@&é:@iafé%uﬁértﬁéa gg her mal

Anal ysi s atom c_force njcroscop

,( cr Ibﬁ ta base
ment i one ERAHEES O’é F?“ﬁ‘ﬁ‘??&‘iﬁvq@eé?mﬂ’l&s@ﬂ}%Wé%é‘EféP‘@éb jghtaEthenbl y t o
obtain a tmmimhmamemedd meeﬁmem aﬁdgfa hﬁﬂdhﬁ@ﬁ%fth@ﬁﬁféébf:itﬂfcence
bet ween t he R A t ses as.a 15 probe
that has a réglgiséke% pg%.!?%gelvl Sﬁ‘é‘ hﬁlghtﬁ?ésuﬁh‘éa?‘ 06‘59?9“’5 HRPotise i s nade
of Wl astbFM\monaally\desmﬁlvduaﬂmdakolmnnenbta:hla@mmscm ough the probe, the

tip heats up. The electrical resistance of the probe allows measurenent of
the tip ﬁ@rrperature The sinpl est node of operation is one where the

probe's tenperatdft-t Microclhermaldinalysist and the el ectric power required to
mai ntain the tenmeopértichal sii %T?ﬂcroﬂ?ﬁrﬁeﬁﬁ%ﬂgg(%r&fﬁ?iﬁﬂﬁg ohO scan the
sanpl e surface, |n a_cont ac node of operation e probe

encount er s 0T84 e iGroscopy, g's‘sam?ﬂ“@FPdtall?éY“Pré{F%‘éﬁﬁﬁiﬁlct|V| ty, nore heat is
| ost -~ f r om tifhetileperflaset/pigntcteplop adstiably v 6ttaia a fass dlﬁl@ﬁsﬁfnaﬁnﬁéﬁ)é aﬁ@é)el ng

scanned has o r el condu iV ctri.cal power
required tougeep\qﬁ?dﬁ?eremgrbg 5%@%’%{‘&% éhetlﬁ%‘? sasa .
conduct i 43 tmowth@thsamsummtermmmu&mmem;memnm m2fe obnduct i vi ty
map of a samﬂa%,tomﬂm "Wnéf ecaicaiw}a 'tﬂ%ﬂoéﬂ‘tﬁF Q@Le %'}g;,‘;]h%&éts\a' ti’%@? In a

mul ti - conponent sanpl e such as glven I on
conduct i vi tSecHiH! regiptrugRot gﬁé’f?b? aupgﬂ&lFﬁsﬂ@meh@f\ﬂéﬁﬁm@PMes or phase

transitions of Uﬂi@smﬂléstmﬁm%honﬁ)bﬁé MR angromn 1t
t opogr aphi ¢ H{t% omthe thermal map

e % es,. ée rocess degerm ned
woul d aid iR apdyug Elep &’f’w eﬁ%’&ﬁ‘ﬁ@&ﬁﬂ Eﬁmpﬁﬁamﬁsé“eé%’é?@ ddea 30 drug.
Thi s mak#d puwheripthithusedio stahyheusmmble!sutfaalin & osnteh AFROh6del of bp@atwngammﬁ

conpounds r n sis for
t hgp 21' Oentét}grwéj&ﬁrrg?rﬁ %g%\{ Eﬁ BaY aﬁlgfﬁ%q&l @éﬁ?%{a%’}]du%ﬁy émé?f\ F{S)‘(

"M cr o- Therkam tyhAﬁlﬁIt?/ﬂJeéiﬂmﬂﬂ Ko viksn ﬁp@tlculmmlelmlbektg svapsaidiay 2 lowM cr oscopy
and Anal ys |t§erm§.5oo§13ﬁo%9§§) Thus, more electrical 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 et al., “Thermal Analysis for the 21* Century, American
Laboratory, 30, 13 (1998); Price et al., “Micto-Thermal Analysis: A New Form of
Analytical Microscopy,” Microscopy and Analysis, 65, 17 (1998).

35
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35 -55 7 July 2004 WO 01/51919 PCT/ USOL/ 00531 6.4.6 Differential Thernal
Anal ysis Differential Thermal Analysis (DTA) is a nmethod in whY&Hy ¢4
tenperature of the sanple (T) is conpared to the tenperature of a
reference conpound (T") as a function of increasing tenperature. Thus, a

DTA t her nog i plot of AT=7s - T,, (tenperature 5 dj ver sus
T. The endot erlfrséglrgepresent processes in which heat is agg%'fjﬁ%ﬁ{&&ajch as

phase transitions and nelting. The exotherns represent processes such as
chemical reactitohs Miffgrentiad@herinal Avabysised. | n addi tion, the area under a

eak is proporti L . e invelved.,.Thys, this nmeLhod with
Br oper cgl i Br at i@ﬁ@gﬁ%ﬁ%&&%@ﬁ@%ﬂ%@ﬁﬁ %’gg&f’%gtﬁlg‘é}% gle(eﬁﬁﬁemﬁ‘f’e f’;ﬁ ®vari ous
processes, smple(@hprsoaareddo thi tgmpsrtiss efa wirrdncasompiund (G) ask finddnoén be
used as an AGEMEAENPRARMY TRl atTDAS #Bld gg;p%nﬁzwzgéﬁ;g%@pe%mef of

factors %hat_ can affect the DIA curve, inclu eating atnosphere,
the sanpPe Hdprgese) wrerstlh dissadniies repreaqnt piocesses 1p mhichhpaitigabsebed saghd sanpl e

Packi _n?_- | rk}(s@)ﬁﬁb@fiﬁ{lsiﬁ&xﬁ%p&ﬁﬁﬁﬁagf ’%‘Eé’l&xhﬁ_ﬁﬁé @ﬁe§e§%ﬁg&é§f’qsgﬁ&% ?ﬁerﬁilﬂﬁ .

ransition temnperatur i. e, JAn i ncreas eating rate also usually
causes the T8 ’E"%‘g}i‘%ﬁ?gﬁe@?@?%e‘f’%dq‘%mf?%@%%ﬂﬁ?ﬁ@?‘“?ﬁ@ta%sphere
of the sanyieet dhhfigedhwolvede TR tisimetdod With ploperaialiBiafdiedag bk Gsed d@et&inibde

' ressure V\DU|@BS| w down

reaction pr ct.Swhh nereases in,its partial

the " react | doneasne AEfe VRS BESEt e GRlireSor RGERY b RO BolaE. L

| ocat i ondl can bahsed asff axtirateeeasBE AL the axchlingPhins, it is a good idea to only
conpare data ne éllpg!&?: | taf:ﬂ?. &l L 1] . tal size
and packi ng of ?%glresanp e eggﬁgﬁth%nt%agrg an |ﬂr11_ ?3%%@%&3%%&3?]1@5%%%%% i ons of
the type scIRESPEYF, the sampasholdes and tprmasennls lopation; and teesipl sizg sudampleze (t hus

. and

decreased SEHAL TadeRdl, U8 YRhlel the BEHBREASHE BRakAS tRfsitidMQehfdsthie Qe 2N

i ncreases :Ejl &ansrt | %@.tenao;[saillé%ﬁ. An |tgport&g;t§qs:ype of differenti al

t hermal an mjs incgeagpdiheing fpie glso FFavges thesndp dpd exptermisty  f or ent i al
Sﬁ anni ng]%i:d:lemﬂamﬂhrppr.r'ﬂie@mﬁoﬂphera ofbt bai:ﬁ%l&lﬁ&ts&hml’)'ll‘arcuive. H2ke éﬂﬁﬁsﬂhlere\/i@i ch

the AH of t i QNS ase transf.ormations can accur at.el y-

neasur ed. KQI %gflﬁl ? (r;‘;aag'g %g‘ﬁlg:tg\’[/)e VSR & tpg%gh Wufer"g%@?ﬂg‘ﬁ °YR™Y DSC trace
the area uragéen.t R sheped thessathpledwolderyandrtispbemioomaile lpcativhecaanishalfpst thange.

- Thus, this ] ' : Lous
processes (Igé tHIQ% ) giﬁﬂ%:?ﬁsa%g%%iéﬂggﬁggc&@?%@#t%ﬁgﬁiﬁ%ﬁé%ﬂﬂé&%é@ui ring

Di ssol ut i orfoBfitipnse Ths prystal sjgs and ppckingphihe sample hag an impadant inflaegceron alinal yze
t he prod2(tréactibnstf §i0d tirt slidt-@oli® & hd, G such RedchidhsSabreshelVelyRialtizedinas ol Ut i ON,

many of th %ecnlggs%d RRPde grtaa)aug%tdegrgzlisesrﬁg pa?edgf tgg regcrt]z%ln%ﬁci 1sncreases 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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require dissolution of the sanple. These nmethods are useful for solid-state
reactions if the reactants and products are stable in sol uti ohJuly}lo4
exanple, for solid-state reactions induced by heat or light, it is
convenient to renove the heat or light, dissolve the sanple and -56 7 July
2004 WO 01/ g%kR 4767/ US01/ 00531 anal yze the products. #I r8s0/Rdsk] ON
several inportant nethods are reviewed and exanpl es of thelr use In
solid-state chem stry is discussed. 5 10 6.4.7.1 Utraviolet Spectroscopy
Ul travi ol etanslyecthe produgsy Indhiy sectionisevénal infportars methdds gretréndeweltand evdmples

sol i d- st at gryiRfaGLkL hd‘ﬂ%?ﬁ;\/‘gﬁ sch&gyli re that the amount of reactant or

product be neasure uantita Pendergrass et al. (1974) devel oped an
ultravi ol et et hod for the anal ysis of the solid-state thermal reaction of

azot ri benzoyl meglgneuidRiddi 8eedi@doby 0N, the yellow (H1) thermally
rearranggs to t re H2 and white forms in the soljd state. All
three co oundstb‘?‘(r Jﬁa?fﬂpiﬂ@)"ertfégﬁ%"FF@flw the gat ﬁﬁfﬁ?ﬂb‘#’%te rgstionsat this
3 eaclt i ondl Sualvetndibé Eqﬁlﬁa thatahe/Bhamt Gfteathdnt awproduet besmea:stl re@ f0aftivativelgnder gr ass

evel ope t t an zi ti m xt ures
by ultravi %Iee ;%gésé @? r’@fﬁ""ap"%saa ﬁ&%%ﬂ;?%ﬂ@l F‘astr’g&ﬁfsg]tt‘qtém

'sol i d- st at éhmabﬁmnuﬁmmbemwtm&thanenmmsmmhom&e@enoﬂ (E)Nbhexally Magneti c

R T, t hat
The sanp| ¢ heiteRE he RGO fad whnPSFRAL il QiR SRR G Aok | 0°
nucl ear @1 ﬁ%é@‘éﬂé) have d@r‘?ﬂt‘f chrgmmephossy g thefithis reaption is @men%bttmyﬂmes e
[ovel s is WeRrmARYp@oschfy. QU8 Bhss deblo ﬁd%tﬂmﬁag@&raméﬁoeg@f@agtaﬁ pectra

are measur ed uant|tat| nal ysi s hough e spectr o} r

nucl ei are @& 80‘]2 ng’étﬁ%‘ﬁ“ﬁ"é yr‘?@ﬁ"é’tﬂxgépe CEAReRY £ the ¢ okbfhant i ti es
- measur ed i solidvitate paactisiog@epyariotd@ndiiend.cal shift, the Spi n-spin coupling
constant, and the area of the peak. The chem cal shift Is related to the

" energy of the tran5|t|on betmeen nuclel the spln spin coupling constant is
‘related Yot he6AdHR d NRYR S patrbsedpy and the area of the

peak is rel ated %bglkr i |

t he area of theﬁ(g%lffgl?hat IS O nter nt tate%lécg&ﬁ{\%ga%%ﬁgm S. The
rati o of tIﬁ@da"f’lFa% 611011‘1}?35’61%3!1@6@ “H%laﬁl@ﬂﬁ’fﬂy W@FWSPJ\PT@BGQQISSO@E@E?HDIS equal
to the ratbfvesd thBseab@Nsis ﬂﬁﬁﬁﬁ:@ﬁt&ﬂ €n eferan hﬁéﬂoﬁﬁ@ﬂ@neﬂ:cgﬁsoﬁbﬂc%h &ggponent

m xtures, the rati of r.eas . p S om each_conpo

proport i on&f IB%?PW"*‘?@"‘&H%“ a? i &’St‘%]h eéﬁfcﬁgﬁ?fﬁ%ﬁnﬂaﬁlﬁﬁ ¢ he peak and
to the aZﬁotaometoﬁest}imetuadrponent. Thus, the addition of a known

concent rat i on_ofp a0l HEE oriSh YRRl Aleh O ik REnISS AN b nGlick™®

concentrations o _ _
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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of the species present. Unfortunately, area neasurenent is subject to
several errors and the accuracy of this method is sel dom bett&MIYH¥ 1 to
2% For cases where the ratio of starting substance and product is desired
it is not necessary to add an internal standard. .35 -57 7 July 2004 WO

01/51919 PCWOEI?@HQ%M 6.4.7.3 Gas Chromat ography Gas CWMo?I?Js@Phy S

soneti nmes use O study the rates and/or course of a soli € reaction.
.However, because the nethod |nvoIved bot h di ssolving and heating the
sanpl e it has | AekEGes Qronategtaphy Cbvi ously it cannot be used to study

lid-state th
anal ysis in thgmgé“r?‘ﬁ%%@’”g% ol Bsbd16 shB7 o n08 U St S "0,
suited for S?fﬁfﬁ@‘%ﬁ% Hpwe e qe9a“§€€ @BP@@@%‘P&W@@Q“I&&QOM% and hemtigg thee in t he

study of s@hhglesttal mheRel RERRRkS acbbvacﬁasrtlt &ﬂﬁot%% udRlth singy Qﬁﬁ%Y@ﬁ:bx%b? and
sol i d- state h drol.ysis reaction t ography i.s rapid,
t ypi cal ané‘faﬁ PR S C&}E‘? TeRGiipnsvoy ‘f?F‘f‘F “&H@Ia‘? SR etgﬁ/@m’ﬂi’ﬂgg@léﬁ’sﬁﬁsw ty can

be gr eiat |y chiohangephihouwsidgds avell iﬁtﬁ&s&n&@ﬁgtmmmmalﬂésﬁstdﬂieﬁﬁﬁdﬂas

typi cal an | r e W 1 aps: A suit

st at i onary% §£B%£ ﬁgm?i‘)flsghigf‘g &eg?‘%'bm?c OFf 8 89 F&r‘ﬂlﬁﬂl&%’l"ﬁw

t enper at ur eolid-staehydrokysis saadtians) Gamchrangbgrawyas spldwithd typicl aply8is The best
detector i 1 . t K:QE zed, a

calibr atio?le cur ??Os%%s‘firgﬁeéhtsgﬁe dsgﬁﬂ% un S aérng‘sl%%g%@@XG 4.7.4
Hi gh- Pre¥s maésmeeﬁn%pt@r@seﬁat@@grr aphy (HPLCl) Hi gh pressure |iquid

chr omat ogr aphy iy £Q AN frBRedDR thefol@hiig ¥efd anal ytical 20 nmethod in

t he phar nageut.i dusiry. because it is a relatively new nethod
(1965- 1970 epdn?‘;fm?ﬁ%mﬁnﬁw@%e&?ﬁv@@laé ek the study of solid-state

rﬁact i ons SfeﬁZ Ehfamﬁtﬁnhhﬁcolhxﬂnm%a\tﬁgilwﬂram ﬁiﬁ'd@[\ﬂﬁlﬁﬂﬁg@h bﬁeﬁélbded o
C rorratogr a C romatograp y In that It as an 1 nj ector,
g’P %ai‘gesfegp{le%ctor#%%?

a col um, in high 25 pressure liquid-
chr omat dér é’{ﬂny’ Atnuinbeneftknnws e@slzl«v%ﬁrd: analyead, atchiibratiniemye ds cansteked, amtké g

this technique m@%&g%ﬂ%anal ysis of heat sensitive substances. In
addition, a w de range col umm substances are avail able, ranging from

silica to the so-called reversed-phase colums (which are effectively

nonplol glr co[rﬁrms)n BT@}&M@Q@Q{\@&{@&@@@@M%QH?I detectors ?r eI
avail abl e e i abl e u etecto icularly
useful 30 for pﬁ’}%&rﬂﬁséﬂrf’\ﬁagﬁﬁé’ﬁ? %lsl.P&éj? ﬁ’té Haod g e&p’g‘spgfﬂ@& act i ons of
phar rrac_el@t methiod in i pharmacatical pivmster déawdves becaasdt i hedlstivebaeiv methegd oduct s
absorb in E%S-Lib%)?é(ﬂl? L?éwﬁlﬁ{ﬁ%@bf 1t§1us%q91] tﬁé &de 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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.extrenely sensitive fluorescence and el ectrochem cal detectors_are al so
avai | abl e. A typical analysis by HPLC proceeds in the fol | ow n§lHaA¥d
Step 1. Selection of colum and detector - these selections are usually
based on the 35 physical properties of the reactant and the product. -58 7
July 2004 VWQlsph919 PCT/USO01/ 00531 Step 2. Optim zation ﬁm&ﬁﬂ&siate and
colum length to obtain the best separation. Step 3. Ana ysI's™o nown

m xtures of reactant and product and construction of a calibration curve.

T]tn n |ayer &épz;rmpmmpinwf(ﬂisw@tepndmlﬁemeagmmybtanrmozlilﬁst&eph:afoh C::i ent net hog
of 5 separ n nent regu and very goo
separ atlgnsﬁ%afp Am%l e ac mvggmﬂ m&{é%q' Bpe Hn%ﬁcgn%up?qnccmat to V9

quantltatecﬂ_blatl@mlﬂe is usually used as a nethod for separation of
compounds. At %E@ja WSsda LC
prggeeds as fo?ll OWS: ééiéep t@%ﬁp%@@g@kk% Sﬁﬁo‘ﬁery ase)te{gtﬁsorasogl ected
and pl at s SEPEHop. ﬁlﬂyclﬁﬁ%‘@ﬂ cgvippetisyeaered foTld. aad WWQPW separglidnsean al umi na
are used. %tﬁ%ﬁbaachﬂi@dSﬁfﬁéh&alaﬁik&m&hﬁﬂicﬁmﬂﬁtﬂﬁfn@ss&i%mﬁﬁél%sé&é’sré' ng
subst ance, otted near the bottom of the plate and déveloped in

sever al solreeéﬁclifgh?ﬂ’?r?t‘?‘h QEPPUdSHar ation is di scovered. This procedure
then gives the E%@@&ﬂdﬂ&pn@ugmﬁfhsﬁ&amﬁreﬁd&enmmﬁmlﬁéceeﬁmlﬁmo%sfOrm?d

the- 16" pr it SERIBR b B M eiisloc ad PleR TR B SRGed 6 '5
| Generatlﬁhllﬂualkmla‘}sebtﬁr@uhmdmﬁasm Hi gh t hroughput approaches are used to

100, or ot HERERPC LIRS Llfk ‘}I’Qemﬁ%faéhi il e et 7 °0 1

smal | - scal éwg?ly@f ﬁlelpi%mddhselmﬂ Imseyprebselvestspotibibe bist m@r@h@w disGeverslxi mi ze
the diversity Ofl“hﬁlpidde&li‘réﬂﬁﬁ'giv@sﬁ@iéi&r&%?@é@&ﬁgedthﬁJBlﬁﬁH%PW\}ﬂ ts a nunber
arl e

of parane | S d in _detai n secfi.on 5.2, can across a
| ar ger n&r%‘imgf%@ se Bmfﬂa@‘f"@f‘i‘ ¢ienhprpagivesepgaton of thor e det ai |
bel ow wi l;ﬂn prafues andeactin chh oftond® designed Gnd Edrged @xt2A is a schematic overview
of a high-throughput systemfor generation and 25 analysis of

approxi mately 25,000 soI i d- forms of an active conmponent. Figure 2A shows

t he overall sysﬁém piie ) gy es of integrated nodul es, or

vor kstati ons. ~ ThesAnmRgte &Mb&%&&@% ek ugrg%ﬁregﬁt@fe%mm? éasse”b' y-

l'i ne approach usi ng conveyor connec
human i nt emERBPIALY Freaterfhan Méf)%r%é@fmﬁ h’ 1080 or reatersgmplel)loral |y, t he

syst em @inghatle saimisbmeaymhﬂaﬁaﬁs foed 5«% COrBpURY-BfARNGK a1 RAxikEze BN €

i ncubati on 30, ..an et ect ion As sho I n detail in Figure
2B, the safprs tﬁgﬁ@ %‘ﬁ‘d?# B’gtPﬁg*'PIaﬁO , a number OFPafameterS

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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also mcludes d.mon 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

y5| S.

30

35
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each well cont apﬁqeﬁ@pes of crystallization include introducing a precipitation event, such as

_25 adding a non-solvent; simply allowing a saturated solution to incubate for a period of time
(ag_eing}; 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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scanni ng OQ%éyCa@é quag& scopy, and far field scanning optical mcroscopy can
be used to di'scern ferent polynorphs in high throughput nodes. Data

col l ected on a [MThesgewalisfisssrvails or pithsn the airay) igentifi¢d foranthiorgystalline beothanal yzed
using i nf OrPREACHIBIGIRT i doRpBERB b bdtbdnBl R VAR B a5 and

sol vates. 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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30 Representatives of each famly as well as any orphan crystals can be
subj ected to thernographic analyses including differential scafify A4
calorinmetry (DSC). Analysis of solid-forns for crystal habit can be
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m croscopy. Anal ysis concerni ng Pol ynor phic form can be performed by Raman
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6.6  Arrays of Solid-Forms for Identifying Solid-Forms with Advantageous
Properties
In one embodiment of the methods discussed herein, a goal is to discover and/or
identify solid-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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of a pardsi gl AunG® %Pé%pi@, ol clyaihl ﬁﬁ%ﬂ%?a%g}%culaf 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
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This in turn will influence other properties, such as the aer dd¥#aM4c
properties as they relate to pulnonary pharmaceutical delivery. The extent
that the particles beconme separated fromeach other, their ability to
becone suspgrflfidp air and their ability to fall out of Il on and 30
becone deposi tegléilg the proper |ocation of the human ai rvvg@,agdrlzbo%ﬁoperties
that are all influenced ultimately the crystal form The ideal crystal
formin t hichavasdstive atecichievediby ehwinxed cryzals thtardieAosf rhib@n abked. iHiyh Sfrtbbe

substance tg, | i : Par maceutical delivery using the
appropriate nmedi ca fa g@%&c ftgiﬁzﬁ%‘@ﬁgl%eﬁ' a simlar manner, the ideal

crystal form cdmapriatet iemdadient, tsascleciofptitdaborystildornsfoponinietiviry sf #d above.
The best pQwad@Kackkfu, gﬁys?em] %@sib@ngtp&‘f'ng\@e g‘%é@;@%ﬁﬁrggyﬁgﬁ%‘/}’%@h baFed

charactegistics are achi eved Dy equi axec céi/s”a _aretens of "mcron
si zed. . 'gr?ﬂslﬁiwfl%?é garappiges. Bl 3t eheerpHem dioanellahiligh estmegbiliso pumetebelisay e, 1n a
preferred arh@diniétrapid,an $#o@ekin® Ih tH¥Bhost pf@H efnBbdehiOfhe Hnidus Rjsta¥ €T Y Of
a pharnac tlcalgﬁg s%st d?@g‘%} d using the disclosuie herein,” assays
crystal forniess T ecﬁ’%%‘f Eﬁi"%?ﬁ%{‘ g dhe 1afg of digsolution ot pachsample.
bi oavai | abiSolubility pereandishred ysingstadimidabainblbgy siwthlas optildensitymibg, rapid, in
vitro test icgﬁrﬂeﬂ&tﬁl%sggaiﬁjdgéﬁ:e{lgelg enbodi nent, the %( ri ous é stal formns
Care first screened Tor- SorubeT ity PyPIELINE R fiop fEePst DrePmeallin 1t i on of
each sanifl @assagointeyhé pasyrointestinabtrant ansingal systeimgich ssmolssihgtohahbal ogy such as
optical deng . LBk Yon i lhdat . | 9ok promnd sing are
then Smee%ﬁ&%&?ﬁcz}eﬁ%ﬁ%ﬁh% gyafdg Bg@%&ggﬁ%ﬁ%aﬁﬁgglggé%ﬁ%ﬁ CHMRAl tract
usi ng a syﬁ%ﬁ?@cﬁffﬂsﬁgﬁ‘ﬁﬂ%% A fLcanerhtre H 1. PR Sst: B3H4).483-4b& Aredd098d usi ng
an in vitrq\sasedm thiyebnt Anddbaity genehd Bt L eBH 1 Qs
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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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crystalli zi ng one, en g]tl.l mer.. from _sugersatu_rated sol ution 6 o? ay
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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

- 66 -
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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 a_ccording 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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© pref er er®i diasterepseadflthedisstaconndricgriz. For example, the atray can be prepared by varymg
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;

(e) the physical state of one or more of the components; or
35 (f)  the value of pH.
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15 obj ecH \PéJeé*FVfthéh@@éﬂlmmirﬁ)reﬁfﬂmpkehhn%hmngﬂwahpuﬁﬁlcmgnﬂem,al ue of the
t enper at ur %dyusﬂib m@ﬁm@%h@@mﬁbﬂ%ﬁé@%&ygﬂt Ac@ﬂnggﬂuﬁ YSbhd9r g€ PH, adj usting
undz of -1 nt er est ;

t he anount- or rﬁc‘) entration of t adj usting the

anount or tcﬂ’éceE'ES"fjfE?é‘ cogrowd-gfriatercsl a‘?iﬁt@gél?e apanls s eBrETatiafiong  one
or nore adei oenefltheimmpeis; Slddlﬂgl 61h@c&tm&e addtichal condpondhds; heddtiy @J%%eed

crystal to ref al II at contr JI n e 20
evgporat i Onb@%ﬂg(ﬁ’\é&gr@ecﬁgﬁgﬂg %dﬁcé ﬁﬁ%‘lﬁ | aﬂ%{i}'&t},ggc%ﬁrg g‘&:ﬂ%%nt (e.qg.

adj usti ¢ &tham!enefonqmmap‘éth@mmpi}msts,l su@z 4shtee mlmndegt, adjestingrahvae ofir ) ;
or a combi BaLkLRN Ja?lisﬁﬂéthe@@én%&h gﬁf.%gn f°‘t“{] ARk 1? Gap be anal yzed, as

described in Sectionh 6 ose sarrp es wth crystals,
the crystals caﬁﬁﬁ’éprf’ﬁﬁsﬁlﬁﬁrth%ﬁﬁlﬁlp}ezé@l kerdoagribed in Section 6.4, first to

identify those samples with crystals, the 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.

35
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met hods to determne if they are diastereonerically-enriched. Preferably,
analysis is 25 performed using 'on |ine automated equi pment. Fofulei¥Mpl e,
the sanples can be filtered and analytical nmethods such as HPLC, gas
chromat ography, and liquid chromat ography nass spectroscopy (LC-MS) can be
erformed t ne di astereoneric purit Alternatlv
giastereone?mﬂghﬁ%g1converted back to ?he e%antlonﬁr 4#ﬁﬁw%&%3l met hods
depending on its identity and optlcal activity anaIyS|s perforned such as
chiral 30 phase 64PLCArmps toden sditings, dlongoatds
chr omat ogr aphy/ mass spe
measurenmnent. 35 -69 | 004 VWO SHRS) FOSO 55 At ays to
i dea & Conditi ons CoRegounds, or Conpositions That Prevent or |nhibit
Crystal | i zati on g %aﬁ'tééﬁﬁd&ﬂnenE%enfﬁ{rénﬁﬂnQ glisfcbﬁpopépuﬁﬁie Bnafighd™ 1N @

separate embodi nrent, the invention is usef scover -or
condi t i ons,Ompo 5 FRERBOsitipns that prevsnt prjpkib ’Et HWB?@%\PW@PMWM ﬂgrmatmn,

o exanpl o oo oyt e) O R A éﬂﬂ‘ayffhgﬁfgﬁb“ e
appr opr rrgt éj ?@g |tlﬁ’r’?P%’%l)8ﬁ%‘F H’fﬁl\“&(egtf’g Onegtﬁ 2 Yyiﬂc peiag Ela‘i’lﬁﬁlta

sol vent ass oneofﬂle ¢depanentpicand hidhg a&dlelsoh&d cogpamdiofsibréstd The array is then
22%?22%? ROt R bR e RESESENE s ain RS Dot ot
limted tb,inclufing brtngt limited torpdinsting ths;terapiratare] adjustibgtheitime; a(hmugthetpg{ t he
P ad us udhati R AR br 86 oS ERBEEYE Bl %&-ofhﬁ&eﬁ%ﬁ@%h@f -interest;

adj usting the am)gnt concentration of” a conponent onent

identity (SHRPASr OB?enFB‘F‘EI of 3¢ampensak ForapRsidentisy (adding enstarmpre he sol vent

renoval r ataddltlbiiﬁl t’:diﬁptﬁieﬂ@) aajus:tmglﬂsd sOBeht@BmoRY RiM; mﬂdahélﬁgm dtﬂlegéoxﬁ
preC|p|tat|on eva oratl n of the so 15

t )
adj ust i n? S n%‘f: g?%%?’@l% £0F ’s‘EOP %%"@%B@’r%éq\’/ E‘é"ﬁ?@é‘ee area) ;

or adj usti mg]usﬁrga@me\o@ptesmmmm;mmagthe evaparativendui-facd dre); dr hdjuhiy the
Preferably, om one nor e ot her

sanpl es by { ] ﬁgig%hﬁ%ggﬁréﬁeﬁﬁﬁ I’# © @ e ot the samples

conpound- o @?fé@peoqmyremﬁ@rﬁa@mlﬁmbwy of one or nore of the conponents; 20

(c) the amount gy thmeaﬁaﬁa%}{hatcb&@n@éuoﬁeﬁm%mﬂ?md% begconponents;  (d)
a physi cal stat&)of T%ne or. g)?re of the_ conponen e) pH. For exanpl e,

sanpl es can hav® one™EraeREp. B?equ’Pi‘é’r?B’i'tP%W’?Rj’nﬁ%ponents at various
concent r2% i ons: (@xmqheembmtosﬂ:b\wﬁ&ﬁtrausﬁbf&wo@ﬁtdﬂéeftb@&%on&ﬁases snal |

g‘r)n! ec ngezs Sy P?@S 22}5%%8{@&% of oRé grrsr?lbr%%fthré‘é%!ngc?éeh nucl eosi des, and
e) 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.
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ol i gonucl eotides, polynucleotides, oligonucleotide and pol ynuc| eotide

conj ugates, proteins, peptides, peptidoninetics, and pol ysacch&uy d¥s;
pharmaceuticals; dietary supplenents; alternative nedicines;
nutraceuticals; sensory conpounds; agrochem cals; the active conponent of
a consuner faradlaglion; and the active conponent of an i nﬂ'{’lﬁﬁ{oi/ﬁﬂsﬁgo

formul ation; crystallization additives, such as additives pronot e
and/or control nucleation, additives that affect crystal habit, and

addi tives that dfffeeptocessing,reocqulling td the disclommjpreéemedmmmﬁ#ﬁethé samﬂég cle or

t al
;%Epﬁous SE?P%‘&%{&}Z Ed/%cog% | veéﬁgﬁgésadé%%ss%{l %?egg ﬁr%?é&%éﬁ addl tives
t hat i nhi bisemples having 3 sojigiforgnang these thagdg netndhe mplesphat dambihayesdlide

sol vents; Gprmkd prodibativaot ottt 1919
PCT/ USOlé 00531 Af %’3}” oce55| Poé’:@gg‘@%‘?“ﬁdﬁg"f Ongo&tr&H% glgt%%gﬁ:?i\é}‘?é%égm ed in

Secti on 4. §spffizatony atigns P Aepesttionaf splif-fogms. o The positiue sasples

di scussed ican Eeﬂir&lermnﬁlyéed b deteiené 1he YolldOEA"s sEAIHRLE PhyRrvi, PharRacMdidh,f or m
and t hose th not . he sanpl es that do not have soli d- forms aré

{
predi cativé glfnggﬂ ({pe conpounds, or conpositions that prevent or
inhibit 5 crystallizati on precipitation, formation, or deposition of

solid-fornms. Th ositive ] her nal.ed 0. determ ne the
solid-forms- st ?ulgt \r e ﬂ,m%?r@eg%qfonﬁw& e C% i 2t Promote

properti¥k. 6.10 Ar rBissolution| Besirictian, oriBrsaknipof Solid: !».A"l\ or Conpositions

That Pronote 1 r In
anot her enbodi %Baﬁﬁgﬂ?dﬁﬁﬁt%iﬁﬁﬁgﬁ\ﬁﬁﬁﬂgfﬁg@%gg tﬁ%&é&nﬁﬁfoﬂ?

condi t i ons COMp sompgsiions,thalgapipts disselpian, desinesion, o @%ﬂm@ﬁmgamc
destructi oand &rgaliié &ﬂiﬂslibnﬂsf Th 79§ gﬁmdene@,rh@ a&bﬂﬁ@&@a&ﬁ'cbﬂpﬁﬁﬁg@m led this
enbodi ment ﬁ] gﬁlr t‘gmf"id)ar ed ris % (#l hav the appr opr| ate
nedi um and ﬁva]% 8814 P%aB? hfg ¢ FoTtRoMe P > i f
desired, 5vaﬁde&csl, meummemmmmmmncmmmﬁsmm bmzﬁe@whaeaﬁﬂm!est 0

sel ect ed S AAPIHE Sam 9%% &gseﬁa%&ﬁasxpsra&% ﬁ&%ﬂse&%&rv 52 Ca” be

processed under va s condi tion one or ORE sanples
di ffers fr Smiaady.cmegpmerest thersamplep ﬂ@rstf;om 9@)ormee aithren satplos by: he

concentration O(ath&h&&ﬁ@@ﬂﬂ%@ﬁcﬂc@ﬁﬁh@ﬁbﬁ*tﬁe&ﬁﬁ Jullg-oRMstgal state the
conmpound- of -i nt grest ; &c i dentity of one or nore of the conponents;

(d) the anpunt t Hie %1 FB?F“B‘?““GT?@“S?‘S%re of the conponents; (e)
a physi @8l st ate)of mamemwﬁmm@ino&h@ftﬁ@mmﬁm or (f) pH For exanple,

sanpl es can havgyon f thef | | owi n nts at various 25
concentrations: &excﬁlﬁ%nﬁ ;tortgfv%lr?%u {M‘g‘e%ﬁgﬁogﬁp%ﬁea%o@g’ ‘?ﬁ%es smal |
mol ecul es, such{exs aphyszcal state of one or more of the components; or 7

® 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.

-71 -



hor nones, steroids, nucleotides, nucleosides, and am noacids; | arge

mol ecul es, such as ol igonucl eotides, polynucleotides, oligonuéfdp¥Me and
pol ynucl eoti de conjugates, proteins, peptides, peptidom netics, and

pol ysacchari des; pharmaceuticals; dietary supplenments; alternative

medi ci nes; Rupbpgept i cal s; sensory conpounds; agrochem Calpﬁ;rmts 002g ive 30
conponent of a consuner fornul ation; and the active conponent of an

industrial formulation; crystallization additives, such as additives that
promot e and/ or cAfRrpEcessings pesarding to thedliicidsure preséeted iafSketitn 403, yiwt satnpleabi t

ana addi L | Ve tohallyahl febdp LRI, i30T A KR o HBleThdREE Part ol

or crystal si ZEE; additiyves that structurally sta i'zecr
anor phous  sHIRES i riaples| whereindhe soliddorn efibs campaynd-df-ntarest changidiini ves t hat

i nhi bit 35 phyyisalatdtd, zadhi 0 by partisip) drdulfy s v b%%rb&ﬁb Al S0l vent s;
) ol 04 WO 01/ 5%’%9{?9}’5“15&5#6501/ 00531

and opti ¢al ciive reagents..-71.7 Ju 2 \ ] :

After pr gc eés%ﬁ%‘?]eg"{,o'vé’i%?r g?f}ytp(?lyﬂ?g’h&? %‘ti%’cy?é' GPRngR iRt dabit, gt kascatheswisa. 5, t he
sanpl es  careeheenderad yhysitally sturtatilivg of ehetdicllydiffenss MhsCotmoR thokd LfFECt | ON
6.4, to ideiirodnd88intd Hp!le e sanpl es wherein the solid-form of
t he conpound-(‘};fo}ﬁlln?@rlﬁeeg{f%ﬁ%%ge | Sm%?%ﬁ%&’ﬁ“ﬁ’r&fc sl prepesiiessarbe a |y
or fully di@%Wﬂﬁg@etﬁWﬂqdagnenti ng, by increasing 5 surace-to-volunme
rati o, by polynorphic shift, by change in crystal habit, or has otherw se

been reng red phfysicglly, structurally, or chemcally different. Thus, one
or nore the ‘conp f-interest's structural, physical,

phar macol ogi cal Thefoltdwig Eaimpk RRBS A% Beho RRASHEAk %steﬁ{ mned. 10
(6]

7. alLgnple, foll ow anple further illustrate the net and arrays
~of the pr es%ﬂ tog. n%ésn% i%gﬁn%(ef%ngh? CHECSTdRYSHOR noHlimited e therspeifie
i nvent i on idetailedf the Fxsreple provided balpwci fic details of the Exanpl e provided
below 15 7.1 Preparation and ldentification of 3ycine Crystals A stock
sol ution if gl yci ne was prepared by dissol ving 240g of glycine in one liter
of deiont%ed wa/dr. Rrepamtonandildantificati 2ihg O this stock solution

i A et of G stadd
was deposited i @A stodkoMiigs! ie ik P%éab i in an 8 x 12 array
(total nunb o .of, vials is 96%1. ] Labé’?‘l wer gd?sg@gfﬂgge i BHEA %eal?(ter
accor di ng °0%P8UETY WReh AnEROBateAmOuRh @78 BWI thingodkeobitipg wiedepositeddn by a
nunber 1 t Hindividirel 07 5ar1dlasoWalsarrhiiell ©f an’s % 17 G Nidthl nkiaGeri! MAD]s gfis _ renoved
Vi a evapor gt . vacuumto, vield solid. gllycine in each vial. To each
vial, 200 itﬁ!’%?‘é"%%%ﬁ%“@?" Gt VL eodiibe A Rosiintt the cras arhesobuRsSaRR r o
aqueous o describerkbyts numirey I tigoughH2 andaves d lagger pHthedughk 8 The @livshi @5 Was
adj ust ed U$di@edGEldvinddstiod undds! ' [ nd/ or . anponi hydr.oxj de.
crystal lizat.iop adde:vt%i) ves V\uélrégvc ﬂos gtﬂ%e?cgsfﬁﬁg EPCBFAY V%ﬁgwﬁeﬁﬁb"lﬁaﬁ(b@ 25
am no aci dSUEelERtahdre solvert versaddadolersen snivanteowart equebostsatutisnsforasyingi phi | i c.
Sel ected gHywherb tieadH bfactehlitoh %S adjRad e dbadloR biific Rhia SE/oe:
L-t hreoni ne thheﬁ%ral.gnl nestaﬁnd. s ’
| ammonium oXige. crystallization additives were chosen from a library consisting of ot~
25 amino acids as either pure enantiomers or racemic mixtures and ampiphilic. 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
concentratiog of crystallization additives was either 0.1 or 10.0 wi% based on the dry
weight of glycine. 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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Triton X- 100. Al crystallization additives were supplied by Signa
Chemicals, Inc. The concentration of crystallization additi veghaki%ooéi t her
0.1 or 10.0 wt % based on the dry weight of glycine. Table 6.1 gives the
speci fic conposition of each vial of such a 96 vial 30 array. The

formul at ed f@y§lsgoryi al s were heated at 80. 0C for approxi ”P(t:'f‘rh ES i nutes
ina tenperature controlled heating/cooling block to dissolve the glycine.

Upon conpl ete’ dissolution of the glycine, the sanples were cooled to room
tenperature (256 aRe@lisate of 1 C per minute, vyielding crystals of

varying form ha%m&mﬁmer&Mm%%&EMh%ﬂm Y
decanting the % <ta.r nat ant . and character]zed-using single cr sta | aser

35 Raman s TIeseivesendnmly eented glysacapsils wop nragiedat2gmd. WO
01/51919 P@mwwmaghmmaasﬁb@m&&aﬂ&d@mm/wmhh{epbpﬁ&e 96 vi al

array ar I aser
repr esentgat L8, T gﬁ%gﬁnﬂ] ten%&;{ lé;r?? &286 %qﬁvﬁ@w?%%@gf@d at room
t enper at ur efemrsﬁfen@tﬂae @mﬂmr Tﬁﬁp&&mbtaﬁpdmrrsmmpleem BioDeindRHSan 80 AdatchBd uker

105, 9 10hclepecta R RIS idheb e BlLOEE5 R LUICH 00, i v eruTber

in Figure 6.1 for representdtive sanpl es
A, Bl, D vavgnymb &ééanﬁh%%wamw lhiedicqtesatdifferbape s erpsialatractudey ci ne.  The

appear ance Shtnay, "\ 3 and 975,
T cﬁaﬁﬁ PBRK, addqf1, &dh S{iﬁ‘fer W@M@ﬁ&:ﬂiﬁ tug < 85

in sanpl sadlffe nceln cr Ative to
crystal sﬁ)AICIYSETE BS‘fF R PPRETVE f%ﬁ@rﬁm‘m omgiffmens structure
for 10fcrystbmiu1eﬁions mhéée&émllttsl d?ﬁm&abﬂie&bimﬁmwﬁ[&c ; a%ﬁ?» Et oﬂt hmgstglls t
grown from nul at j ons S emonstrate the ability
to tailor g%&;g‘g& %’n%lﬁﬁ?zonc%ﬁ ﬁﬁgﬁ@v’i@r@%. on fornul ation as
shown in Table 6.1 and 6.2 below. 15 20 25 30 35 -73 7 July 2004 WO

01/51919 PCT/ USOL/ 00531 Table 6.1 Fornul ation Individual Vials of the 96
vial ar ray- (v/o stands for percent volune) 10 15 :

20
25
30

35
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20 25 30 35 glycine super- crystallization w Vial glycineconcentration
saturation ol ventadditive crystallization | solvent 7 July 2004
#(glad) (9% crystallization concentration ion additive (w % additive

Al 0. 066720. 333632. 9dei oni zed wat ernone 0 0200 A20. 066720. 333632. 9dei oni zed
wat er none 0 0. 066720333632. 9dei oni zed wat ernone 0

na0. 0667209 8RB T od vatornone 0 0200 ASD. 066750, SEGHEIAEH |\ e
wat ernone 0 0200 A60 066720 333632 9de|on|zed wat er none 0 0200

A70. 066720. LB : (1 ; ¥BAy066720. 333632. 9dei oni zed

wat ernone QyQ200, g g@g}%&u%ngSZ 9dei oni zed waternone 0 10- 200
A100. 066720333632 Hnl_nnl

ernone 0200
A110.06672C.33 632.9dei oni zed watier none 0] 0200 crystallization wt
A120. 06672Q. 333632. 9dsicieni fedrewat|er none 0f 0200 B LO.Q@@JZCuﬂQ@ﬁ32.94 v/ 0
acetic agi d¥one 0 02o0=tp| eiuiatm |B20. 066 72w BEBBB D Qdningifop (acet i ¢ aci d none
h g ] o .
0 0200 sol U e 0&aP20R34BB2. (9450 aceriitivaci d fbfe 0 =080 | @ehat ji on
Al 0.06672 03336 32.9| deionized water none 0 0 200
A2 0.06672 03336 329| deionized water none 0 Q 200
A3 0.06672 03336 32.9| delonized water none 0 0 200
A4 0.06572 03336 3291 deionized water none 0 0 200
10 |as | ooserz| . 03336 325| deionized water none 0 0 200
A6 0.06672 0.3336 329| deionized water none 0 0 200
A7 0.06672 0.3336 329! deionized water none 0 o] 200
AR 0.06672 0.3336 3291 dcionized water none ¢ 0 260
A9 0.06672 03336 32.9) deionized water none 0 0 200
1 5 AlD 0.06672 0.3336 32.9| deionized water none ] 0 200
All 0.06672 0.3336 329} deionized water none 0 0 200
Al2 0.06672 0.3336 329| deionized water none [i] 0 200
Bl 0.06672 0.3336 329 4v/o acetic acid none 0 0 200
solution
B2 0.06672 0.3336 32.9( 4 vlo scetic acid none 0 0 200
20 . solution
B3 0.06672 03336 32.9¢ 4 v/o acetic acid none 0 0 200
solution
B4 0.06672 03336 3291 4 vfo acetic acid none 0 0 200
solution
BS 0.06672 03336 3291 4 v/o acetic acid norne 0 0 200
solution -
25 .
Bé 0.06672 03336 3291 4 vfo acetic acid none 0 Q 200
solution
B7 0.06672 0.3336 32.91 4 v/o acetic acid ‘ none [ 0 260
solution
B8 0.06672 0.3336 329} 4 v/o acetic acid . none 0 0 200
solution
30 ]
B9 0.06672 0.3336 32.9| 4 vioacetic acid none 0 0 200
solution
Bl1o 0.06672 03336 . 329 4vioacetic acid none ¢ 0 200
solution
Bli 0.06672 0.3336 3291 4 vioacetic acid ) none 1} 0 200
solution
35 BI2 0.06672 0.3336 329| 4vloacetic acid none ¢ 0 200
solution
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B40. 066720. 333632.94 v/ o0 acetic acid none 0 0200 solution v 2004
B50. 066720. 333632. 94 v/ 0 acetic acid none 0 0200 sol ution 7 July 200
B60. 066720333632.94 v/o0 acetic acid none 0 0200 solutlpn
B70. 066720. 333632.94 v/o0 acetic acid none 0 0200 solut!on
B80. 066720. 333 A19194 v/ o acetic acid none 0 0200 SO|Ut!OnPCﬂU$HMMBl
B90. 066720. 333632. 94 v/ o acetic acid none 0 0200 sol ution
8100. 066720333632.94 v/ o _acetic acid none 0 0200 solutlon B
110. 066720./333632. 9% v/ o0 agetic acid - nohe 0 0200 c5@kukkidndn we |
B120. 06672(Q. 333632. P40 ACed-C faci d nonE 0 0200 | sOdasidv ONerystbzac{ JUl Y
5 10 15 20 |2% BO 35| oiBuatirfigh b 1:@:2s@on erystallization | concentration fon
¥ | eglycine (g/ml) (%) Solvent additive {wit %) additive | i solvent
Ci 0.06672 0.3336 329 6 v/o sulfuric none 0 0 200
5 acid solution
Cc2 0.06672 0.3336 329 6 vlo sulfuric none 0 0 200
acid solution
C3 0.06672 0.3336 329 6 v/o sulforic none 0 1] 200
acid solution
ca 006672 03336 329) 6 viosulfusic 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] al 200
acid solution
7 0.06672 £.3336 329 6 vio sulfuric none o 0 200
acid solution
1 5 C8 0.06672 0.3336 329 6vio sulﬁuic none 0 0 200
acid solution
Cc9 0.06672 0.3336 329 & vio sulfuric none 0 0 200
acid solution -
. |C10 0.06672 0.3336 329 & via sulfuric none 0 0 200
acid solution
20 jci1 0.06672 03336 329 6 vfo sulfuric none i) 0 200
actd solution
Cl12 0.06672 03336 329 6 vio sulfuric none 0 0 200
acid solution
D! 0.06672 03336 329! deionized water]  Triton X-100 0.10] 0.006672 200
7 D2 0.06672 0.3336 329 deionized water Triton X-100 0.10] 0.006672 200
25 D3 0.06672 0.3336 329t deionized water Tyiton 20-100 0.10] 0.006672 200
D4 0.06672 0.3336 329 _dcionized water Triton X-100 0.101 0.006672 200
D5 006672 0.3336 32.9] 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 03336 329| deionfzed water|  Teiton X-100 1000  0.6672 200
30 {Ds 0.06672 03336 329| deionized water|  ‘Triton X-100 1000  0.6672 200
D9 0.06672 0.3336 " 329} deionized water Tritor X-100 10.00 0.6672 260
D10 | 006672 0.3336 329| deionizedwater|  Triton X-100 1000| 06672 200
pit | 006672 0.3336 325| defonized water|  Triton X100 1000] 66672 200
DI2 | 0.06672 0.3336 329| deionized water|  Triton X100 1000}  0.6672 200
35 (B! 0.06672 03336 329] deionized water DL-glanine 0.10{ 0006672 200
Ez2 0.06672 0.3336 329 deionized water DL-aJaﬁine 0.10] 0.006672 200
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PCT/ US01/ 00531 gl ycine super- crystallization wt Vial glycine
concentration saturation ol ventadditive crystallization 1 sol védely2004
ii(g/m)(%crystallization concentration lon additive (wt ON additive
C10. 066720. 333632. 96 W sul furic none 0 0200 acid sol ution

C20. 066720. §apfiAge96 VWO sul furic none 0 0200 acid sol uti 0p rwcoimosst
C30. 066720. 333632.96 W sul furic none 0 0200 acid sol ution

C40. 066720333632 96 W sulfuric none 0 0200 acid solution
CS0, 066720.1333632. 96 v/c sqnl furic|l none 0 200 aci _d @@im&gnqn wt
C60. 066720.{333632. 96 wifi@e $uksbarr i|c none 00200 acifd aa.ﬁtlvyt | | ealtizat
C70.066720.[383632. 9@enymbm| fatwdie none 0 OPOfubiaiog | S@lettaiodr] ion
C80. 0667203386306/ &l f §ir i @ njon&e@t 0200 sgdified §0l 30N | additive | i solvent
E3 0.06672 03336 32.9] delonized water DL-alanine 0.10] 0006672 200
5 |es 0.06672 03336 329| defonized water DL-alanine 0.10| 0.006672 200
ES 006672 03336 329} delonized water DL-alanine 0.10f 0.006672] 200
E6 0.06672 0.3336 329| deionized water DlL-glanine 0.10] 0.006672 260
E7 0.06672 0.3336 329| deionized water DL-alanine 10.00|  0.6672 200
E8 0.06672 0.3336 329| delonized water DL-alanine 10.00]  0.6672 200
10 |B® | ooes72] . 03336 329 deionized water DL-atanine : 1000]  0.6672 200
El0 0.06672 0.3336 3291 deionized water Di.-alanine 10.00 0.6672 200
Ell | 0.06672] 0.3336 329| deionized water DL-alanine 10.00f 06672 200
E12 | 0.06672 0.3336 329 delonized water DL-alanine 1000 06672 200
Fl 0.06672 03336 329 deionized water DL-sering 0.10} 0.006672 200
15 P2 | 00667 0.3336 329] deionized water DL-serine 0.10] 0.006672 200
F3 0.06672 03336 329| deionized water DL-serine 0.10| 6.006672 200
F4 0.06572 0.3336 329] deionized water DL-serine 0.10] 0.006672 200
F5 0.06672 0.3336 329) deionized water DL-serine 0.10] 0.006672 200
F6 0.06672 0.3336 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 b3 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] . 0.6672 . 200
Fill | 0.06672 - 03336 329] deionized water DL-scrine 1000/ 06672 200
Fl2 0.05672 03336 329 deionize:d water BlL-serine 10,00 0.6672 200
25 it 0.06572 0.3336 329| delonized water Lthreonine 0.10] 0.006672 200
73 0.06672 03336 32.9) deionized water| = L-threonine 0.10| 0.006672 200
G3 0.06672 03336 32.9] deionized water Lthreonine 0.10] 0.006672 200
G4 0.06672 0.3336 32.9) deionized water Lthreonise e.10] 0.006672 200
GS 0.06672 03336 32.9| delonized water L-threonine 0.10] 0.006672 200
30 les | oossm2 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
G§ 0.06572 0.3336 329| deionized water L-threonine 1000 06672 200
G9 0.06672 0.3336 329| deionized water Lthreopine 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 w00l 06672 200
~-76 -



C90. 066720333632.96 W sul furic none 0 0200 acid solution
C100. 066720. 333632.96 v/ o0 sul furic none 0 0200 acid sol ution 7July2004
C110. 066720333632.96 v/o sulfuric none 0 0200 acid sol ution

C120. 066720. 333632.96 v/o sulfuric none 0 0200 acid solution

DI 0. 066720. dei oni zed waterTriton X 100 0.10 0.00

D20. 066720. ‘géig’g’% ggdei oni zed water Triton X-100 0.10 O. oog"g‘%g‘mm
D30. 066720..333632. 9dei oni zed waterTriton X-100 .0.10 0.006672200

-D40. 066720 333632. 9dei oni zpd wat gr Tri t on X- 100 O.Egagmgg§672g00

D50. 066720833632. 9dei @abezefd swgber|Triton X100 0.1 Oy prvieTa I
D60. 066720 $836329d em@ithide Hsawater|(Tri t on X d@liziionl D cddkefdH 12 300
D70. 066720] 33368%dei GwhzeHd wart er|Tr saven X 10Kiik0. DO @467 22@dive | ol solvent

DBO. 0667201333638 3der ol Watsey| Tl h00us] L00hiahbeP0 00077200l 700

D90. 0667 0:3:%3’32&,&! onrzedwater1r+ tl_JII Y H00—10—06Pp—0—66-/22660-D

100. 066720883363 Fei an®PE wa B TPy el Bvseidegee N0 0. 66122 20006672 200
QO 10,.06672p834 6@%72&’dei omEed Watedr dbbnkzid Gider Xbﬁhﬂﬁm&;@ 00 0. o&l 203 200
D120. 06672))333632..9del q ed | g7 riron 00 O. 22

El 0. 066720{333632 Gdei okecdmlive Lo LT SHiT Lt s R

F-20. 06672 3330%2| 9dei Biffzed e‘%ﬂ@Fm‘a#eanlrnﬂEyfalﬁ@ﬂﬂh.O 0. 0086 7@%60| - 7523 Jul y

2004 WO 01{e519 18T/ US3:60053 Iogd r dhisrked budick |[ZB0nlgiiiide| 91 YCT BRI 0006672 200

super - addi VT “X‘l artzation

Vi al conclé’n14 afli 211i_u_a9(§f&]n¢.z_y§iiél i P B at i odfn A2 200
gl yci ne( g/ j#) %{}@@I ventoggel t i Ve deithzd pade|di-tingh@ai| SOl vamdo} 5 derzfl5 200

\-]

H9 0.06672 03336 3297 deionized water| L-phenylalanine 10.00 0.6572 200
_HlO 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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. 20 25 30 35 E3 0.06672 0.3336 32.9 del oni zed wat er
ES 0. 06672 03336 32.9 deionized water

del oni zed wat er

32.9 deionized water
0. 3336 32.9 deionlzed water

s

32.9dei oni zed water

0.06672 0.3
wat er E12

dei ani zed water
03336 32.9 ‘deioni zed water
F2 0, 06672 0,3336 32.9 deionized water

Ell 0.06672

E7 0.06672 0.3336 32.9 deionized water
E9 0.06672 0.3336 32.9 deionized water

0. 3336 Sgsgggﬁh&ahzed

F1 0.06672

E4 0.06672 03336 32.9
E6 0. 3d8y200%. 3336
ES 0. 06672

E10

F3 006672

0. 3336 32. 9Tehl 6Ai Sueumaryiaf Eval Fontent 0BGAPIOVE836 32.9 F5 0, 06672 03336 32.9
F6 0.06672 0.3336 32.9 F7 0.06672 0.3336 32.9 FS 0.06672 0.3336 32.9 F9

0.06672 0.3336-32..9 F10 0.06672 03336 32 9 Fit 0 06672 0.3336 329
0.06672 0.3336 3I=@piont| F1FEHHR103836 329 G2 0.0p672 03336 [32.9 dei on
wat er G3 0.{06872 @9388 B2.9 «weioni zgd Cwalter G CndbEHR (. BB3EnBa09
dei oni zed (At er] CaLuildb672 G3336mas] O dehphies] Vat fymisa clear
A2 crystalline low (<5 crystals) white/translucent | - bipyramidal -~ glear
A3 crystalline low (<5 crystals) ‘white/translucent bipyramidal clear
A4 crystalline tow (<5 crystals) white/transTucent bipyramidal clear
AS crystalfine Tow (<5 crystals) white/translucent bipyramidaf clear
10 A6 erystalline Tow (<5 crystals) white/translucent bipyramidal 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
All crystalline low {<5 crystals) " white/ransTucent bipyramidal " clear
15 Al2 crystalline fow (<5 crystals) white/translucent bipyramidal clear
Bi crystalline low (<5 crystals) white/translucent prisms/trigonal clear
B2 crystaltine low (<5 crystals) white/translucent prismsfirigonal clear
B3 crystafline Tow (<5 crystals) white/translucent ) prisms/trigonal clear
B4 erystalline low (<5 crystals) white/translucent prisms/trigonal clear
20 |gs erystalline law (<5 crystals) white/transhicent prisms/trigonal clear
B6 crystalling fow (<5 orystals) white/translucent p}ismslu*igonal clear
B? crystalling low (<5 orystals) white/transtucent prisms/irigonal clear
B8 cryslalline Tow (<5 crystals) white/translucent prisms/rigonal clear
B9 crystalline low (<5 crystals) white/translucent prisms/trigonal clear
25 [Bw crystalline low (<5 crystals) white/transhucent prisms/trigonal clear
Bl crystalline low (<3 crystals) white/translucent 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
C7 crystalline|  medium (10-30 crystals) whitelopaqile prismatic clear
3.5 Ccs crystalline]  medium (10-30 crystals) whitefopaque prismatic clear
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G7 0.06672 0.3336 32.9 deionj zed
09 0. 06672 0. 333y 39049
011 0. 06672
DL

&6 0.06672 03336 32.9 deionized water
water Gb 0.06672 0.3336 32.9 deionized water
dei oni zed water 010 0.06672 0.3336 32.9 deionized water
0.3336 32.9 deionized water 012 0.06672 03336 32.9 deionized water
aianine 0.1 2200 DL- al ani ne 0. 100. 006672200 DLaIan

0.100.00667%@6%%%@ al ani ne 0. 100. 006672200 DLal ani ne Bgﬁvgg?ﬁ?Bo
DL- al ani ne 10. 000. 6672200 DL-al ani nel10. 000. 6672 DI .atanlne 10. 000. 6672

DLal ani ne 10. 00 A0Quriflodds @ REkR ppRasiQ200 DLserine . 100. 0066742200 - DL-
0. 100. 006672208 |Dungwsei ne0. LQQ%@O667220&wkwmhuea1lQﬁmﬁhQQO OLRR L a0
L-threon!ne ¢ 0. J0Z00 é‘tnrg qu iu;uu C—threon e 0. 1001006672260
L. t hreoni nd ~ 0. 00 “BBE87 250" ?ﬁm% ni ne10. BEHMBH72200 L_threonine
10. 000. 66742664 t-eeoni-nre—16—000-6472200 Lt hrebnai-nel8-BHE. 6672200
L-threan%n €80, Q00 sBE R oGy EY e [ne 10. G0D@8[72200 *ﬁ@mq July 20&4| 5
Clt crystafline medium (10-30 crystals) white/opaque clear
prismatic
Clz crystalline medium (<5 crystals) white/opaque prismatic clear
|p1 crystailine high (>30 crystals) whiteftranslucent bipyramidal clear
D2 crystalline high (>30 erystals) whitefiranshicent bipyramidal clear
10 D3. crystalline - high (>30 crystals) white/translucent bipyramidal clear
D4 crystalling high (>30 crystals) white/transiucent bipyramidal clear
D5 erystalline high (>30 crystals) white/translucent bipyramidal clear
Ds crystalling high (>30 crystals) white/transiucent bipyramidal .clear
D7 crystalfine high {(>30 crystals) white/translucent bipyramidal clear
15 D3 crystaltine high (>30 crystals) . white/translucent bipyramidal clear
Dg erystalline high (>30 crystals) white/transtucent bipyramidal clear
D1O crystalline high (>30 crystals) white/transiucent bipyramidal clear
D1i crystalline high (=30 crystals) whiteftransincent bipyramidal clear] -
D12 crystalline high (>30 crystals) whiteftranslucent bipyramidat clear
El crystalline high (>30 crystals) white/translucent plates clear
20 E2 crystalline 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 crysials) 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
Ei0 crystalline high (>30 crystals) white/translucent plates clear
Ell crystalline high (>30 crystals) white/translucent plates clear
30 |2 crystalline high (>30 crystals) white/translucent plates clear
F1 ceystalline high (>30 crystals) white/translucent plates clear
F2 erystalline high {>30 crystals) white/translucent plates clear
F3 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

-9 -
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15 20 25 30 35 WD 01/51919 PCT/ US01/ 00531 gl yci ne
wt Vial glycineconcentration saturation ol ventcrystallization”7d#di2004e

crystallization d solvent #(g/m) (% additiveconcentration ion

(wt

9% addi tive H 0.066720. 333632. 9dei oni zed wat erL -phenyl al ani ne

0. 100. 00667 gz)f)/siK9- 066720. 333632. 9dei oni zed wat er Lr phenyka@gﬁhaﬁsn
a

0. 100. 006672200 H30. 066720. 333632. 9dei oni zed wat er Lr pheny

0.100. 0066722001140, 066720, 333632. 9dei oni zed wat er L- phenyl af ani ne
0. 100. 006672200 |bbdafliokdp P Reivedddbiidrsr 9tdei oni zed waferL, - pheny] al' anlrie
0.100. 006672600 |He@B66]720. 332632. 9del onksmagiomat &1 LapReny! all Srins cor
0,100,000 20 TR 0 T g I
10. 000. 6673200_HO0 *BEET20338H 320 Sdesjoni z edlickmmduent| - phenyl gieglni ne clear
10. 000. 6%72@00 ] 11%@%67295}&%@@%&&9(’6! or;@hiz./ggﬂumt erLr plhel;]g&[. alanine
10. 000.. 6 7¢égu HILT Hgﬂobnouu@g%got’;ﬁz. dgruTniwulw%cn rphenyhat-anine -
10. 000. 6672200 K+ F*BEE720 BN oni" Pt | phebi¥flal ani ne e
10. 000. 6672200 A7 7cpallefl v 2600430 erystais) white/transhucent 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 crystalling 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 orystalling 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 |m ceystalline]  medium (10-30 crystals) white/translucent plates light yeliow
"2 crystalline medium (10-30 ecrystals) white/translucent plates light yellow
m crystalline}  medium (1030 erystals) white/translucent plates light yellow
H4 crystalline medium ($0-30 crystals) white/translucent plates light yellow
H5 crystalline medivm (10-30 crystals) white/transtucent plates light yellow
25 [HE crystafline]  medivm (10-39 crystals) white/transiucent plates light yellow
H7 amorphous wa white/transtucent powder Tight yellow
H8 amorphous na whiteln:anslucent powder light yellow
HY amorphous nfa whiteftranslucent powder light yellow
H10 amorphous nfa whiteftranslucent powder light yellow
30 Hl11 amorphous nfa white/ranstucent powder fight yetlow
Hi2 amorphous nfa white/translucent powder Ight yeliow

super- crystallization

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 herein. Modifications and variations of the invention described herein will be
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WO 01151919 PCT/ USOL/ 00531 Table 6.2 Sunmmary of final content of sanple
vials. 5 10 15 20 25 30 35 Vial #Description of Relative popul afulpA00sf
Crystal Col orCrystal habitSupernatant color solid phasecrystals
Al crystal linelow (<5 crystal s)white/transl ucent bipyram dal cl ear
A2crystalli <5 crystal s)white/ hansl ucent bipyram da r
A3crystal l iﬁg‘g&lgﬁl&S crystal s)white/transl ucentbi pyram dakg'f)gg@oosn
Adcrystal linelow (<5 crystal s)white/transl ucent bipyram dal clear
AScr yst a: : iabgloosto(tkdse alifitdinsthe ﬁﬁbﬂl the ﬁaféglbmgell@faﬂ&gi &aéé@ﬁogailzd f‘aicﬁar
A6ecrystal li W, <H - i,tel transl ucent .bi pyram.dal cl ear . .
~ A7crystal line I@%u%%gmg &XIZ{I%F‘Z %W‘i?tf’gefl Foa(f?ﬁeu%lg!ﬁ? “&Sggﬂféﬁﬂlfaﬁppﬁ Eé?lms'
AScryst al | i nel ovk funtber pirsfesincysiiaive beenrcited; thecmtite discbosnmebfiwhich ear
A9crystal | i,-ﬁ@}m iteltransl ucent bipyram dal c|ear
Al Ccr ystil l'i nel o@éﬁgﬁf&}sigﬁrﬁé whi t e/ transl ucent bipyrani dal clear
Al l crystallinel om <5crystals) white/translucent bipyram dal cl ear
Al2crystallinelow (45 crystals) white/transl ucentbi pyram dal cl ear
Blcrystallinelow (<5 crystals) white/translucent prisns/trigonalclear
B2crystallinelow (<5 crystals) white/translucent prisns/trigonalclear
B3crystallinelow (<5 crystals) white/translucent prisns/trigonalclear
Bd4crystallinelow (-,5 crystal s)white/transl ucentprisns/trigonal cl ear
B5crystal l i nel ow (<5 crystals) whiteltranslucentprisns/trigonalclear
B6crystald i nel ow (<5 crystals) white/translucentprisns/trigonalclear
B7crystallinelow (<5 crystals) white/translucent prisns/trigonalclear
BScrystal linel ow (<5 crystals) whiteltranslucent prisns/trigonalclear
BA9crystal linelow (<5 crystals) white/transiucent prisns/trigonalclear
Bl Gcrystal linelow (<5 crystals) whiteltranslucent prisns/trigonalclear
Bilcrystallinelow (<5 crystals) whiteltranslucent prisnsltrigonalclear

15

20

25

30

35
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Bl2crystal linelow (<5 crystals) white/translucentprisns/trigonalclear
Cl crystallinenmedi um (10-30 crystals) white/opaqueprismaticclear
C2crystal | i nemedi um (10-30 crystal s)white/ opaquepri smati ccl edfuly 2004
C3crystal | i nemedi um (10-30 crystal s)white/opaque-prisnmaticcl ear
CAcrystal I i nemedi um (10-30 crystal s)white/ opaqueprismati ccl ear
Coerystal li nenedi um (10-30 crystal s)white/opaqueprisnmaticcl ear

Céeryst al | i e :um(10- 30 crystal s)white/ opaqueprisnaticcl ear

Crcrystal l i nemedi um (10-30 crystal s)white/ opaqueprismati ccl ear
CScrystal | i nemedi um (10-30 crystal s)white/opaqueprismaticclear 78 7 July
2004 10 15 b0 25ABegra®iwmmas/compritngaiyraidy of @hgdarmyiobh sivgbe carrioped-ofh  of
Rel ative popul atjep0fn&kiyst al Col or Crystal habit Supernatant col or solid
phasecrystals C9crystallinemedium (10-30

cryst al $ wnhi t e/ Bpaqueaph sasple doppriesa p differat pmixtuat b ah bepts v uep(po0enBy
crystal s)whi t e/ opaqu L I O | | =

crystal s)white/ opaqugw%??uz%%F%@lgg%e%f%é:{/o}s{%ﬂtiohgﬁe I l?%ﬂ%rgé&t e
cryst al s) whi t el opaquepeimatasiel. ard whereiDprerof s1id it I¢astethio gpmposes is the

crystal s)whi t e/ trans| ugeptfl ayral Al aL G RboRRRIVS, a1 | nehi gh (30
crystal s)whi te/transl ucentbi pyram dal cFear D3crystallinehigh (>30
cryst al s) whi t e/ tans| the &y is grimpyisedrf dbleast Uadiffapdsayelesnl | | nehi gh (>30
crystalg) -whitehtra ' -am | i i.gh (>30
crystal s)white/ fér)ans ﬂﬁ%gﬁdﬁ’qiﬁgg‘lf%‘%g}f gﬁéﬁ%@%@?ﬁ%%{%@%eﬁgﬁkﬂﬁ( >30
cryst al s) whi t el t r ans|DelEple syirgsy peder thelcentohef apABiopsted isirietinghechiandm,
crystal s)whitel transljgent bipyram dal cl ear D8crystallinehigh (>30
crystal s)white/translucent bipyram dal cl ear D9crystallinehigh (>30
cryst al s) whi t et tPans| Hesasie the appsap harenapatdda or Beosasrby seeany fonssheenihe (>30

crystal s) whi te/ translyeeainpdthPi @M el bR elating to chemicat 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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DiIcrystallinehigh (>30 crystal s)whiteltranslucent bipyram dalclear
D12crystal | i nehigh (>30 crystal s)white/translucent bipyram dal cl ear

El crystal l i nehigh (>30 crystal s)white/transl ucent platescl ear’ July 2004

E. 2crystal I i nehi gh (>30 crystal s)white/translucent platesclear

E3crystal l i nehigh (>30 crystal s)white/transl ucentpl at escl ear

Edcrystal | i nehi gh (>30 c¢rystal s)whiteltransl ucent platesclear

EScryst al | i frehi gl 2y oE¢leiay 2 WasHaRm; thecamauat A thecampoynd-pf-intesesé yeach
E6crystal |l i nehi g 0169 st b 100 b tansl ucent pl atescl ear

E7crystal | i nehigh (>30 crystal s)white/transl ucentpl at escl ear

E8crystal l i nehigh (>30 crystal s)whiteltransl ueent pl atesclear

E9crystal | i pehi gihd a3 of &l 2 bvderahitheabial RMThdFRRL 5 ﬁ&%&ﬁ{v&@ﬁ 100-250
ElCcrystal li nehigh (>30 crystal s)white/translucent platesclear

Ellcr yst%l | i nehi (>30 crystals)-Wite/transl ucent platesclear
El2crystal | i nehigh (>30 crystal s)white/transl ucent platesclear
Flcrystallinehigh (>30 crystal s)white/translucent platesclear

F2crystal | | Hehi ghheasap ob¢3inyZa repymising @t lepsaphobub@iftsamblas- escl ear

F3crystal l i nehigh (>30 crystal s)white/transl ucentpl at escl ear

FAcrystal li nehigh (>30 crystal s)white/translucent platesclear

F5cryst al | i hehi ghhqasap ot 3im 2 whirginitheskmplanart genstiredph alpsssahpla tubes in a
Fécrystf | i nehi ghelPRfhdeipiat.al s) white/transl ucent platesclear -79 7 July
2004 WO 01/51919 5 10 15 20 25 30 PCT/US01/ 00531 Description of Relative
popul ati on of Crystal Col orCrystal habit Supernatant color Vial # solid
phasecrystals F/TEd %S b i : I ' I

pl at escl ear F8 cryst a%'IaifArlléelﬁlﬁghg%gégﬁgrc%ﬁ}%)g%%})ﬁ%tﬁg ugg%t%p%fjat escl ear
F9 crystal | i nehi Yih ¢ s@plagdsydnzgngadiand dluidraspistaddrneghshesysisgd tivetp remove

solvent from the tube.

15
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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Fla crystallinehigh (>30 crystal s)white/translucent platesclear F11
crystallinehigh (>30 crystal s)white/translucent platesclear F12

crystal li nehigh (>30 crystal s)white/translucent platesclear @July2004
crystallinelow (<5 crystal s)white/translucent prisnsclear 02
crystallinelow (<5 crystal s)white/translucent prisnsclear 03 crystallinel ow
(<5 crystal s% white/translucent prisnmsclear G4 -crystalline

| ow( <5Cr yst &l-s) whi¢ 872y ehelaim & shereinghq rhygied] eropertmereryedtingelectad fomn( <5

crystal s)whi t e/t s UeeBlity, Blsk | . i nel <h .
crystals)white/tr a_nsl[yucent yp?{Sg&n@ﬁeggb&%gwg%gﬁﬁdgg%% %tﬁgg%omt’ or

cryst al s) whi t e/ t FeaiN@pG iR Hisoptionsefapbiearmgguer yst al | i nel ow ( <5

crystal s)white/transl ucent prisnsclear @ crystallinel ow (<5

crystal s)white/transl ucentprisnmscl ear GlO crystallinelow (<5

cryst al s whit e/ t fAAEHIRLSRRIPIPYoRREHnEBPIuElty of Belidtfaimisiof & Fingle carBpound-of-

crystal s)white/t manst Wheli: prisnscl ear Gl2 crystallinel ow (<5

crystal s)white/translucent prisnsclear H crystallinemedi um (10-30

cryst al s) whi t e/ t Pans| ¢k FMBY somwEFss giiffayent mixipre ghat dgastéwe Fommeaerdsli um ( 10- 30
Crystal s)whi te/transl| ygebh ethat { ; oxg i [ (10-30
crystal s)white/transl ucent pl gtf@ﬁ'gﬁ’% mg/&g%+d§%nﬁlcglr0¥y§%rg}ﬁsfluggﬁ?éd% (10-30
cryst al s) whi t e/ t r ans| tReanateryl. andeehareym ong afjspid f L4t teopempgrients éstheli um ( 10- 30
crystal ) whi t e/ t r ans| 4@tnd-ofhi@le@Shdv Bk 14SkA RS Crystal |i nemedi um (10- 30
crystal s)white/translucent platesiight yellow H7’

amor phousn/ awhi t Bhr an&ieaetdme saseigsspmprssolidformasef theg:ompound-of-interest

amor phousn/ awhi t e/ t ralﬁh‘%ln#%%lﬁ?er&@ fohil sHM roflHl Qled 1 amor phousn/ a

whi t e/ transl ucent. powder [i ght yell'ow H 0 amor phousn/ a white/translucent _
powder | i ght yel | o% HL1haAFHIhermEsedafiat least PadiSeientsamrlpbwder | i ght yel | ow 1312
anor phousn/ a whi §)e/ t I @B skayGeREmRENORH bERL YShdcdis AR g, Present

i nventi has been described in detail wth reference to certain preferred
enmbodi nehts, ot her enBBHPIREoHress ypder s sentisl ef anpriomated distributinn ragshanigm, and
scope of the appendeggcl ains should not be limted to the description of
the preferred enmhodi nents 35 contai ned herein. Mdifications and variations
of the invention®descVrBarthEarsl senke Fennped tggr acpesyed by mpuvforOreming 1919

PCT/ US01/ 00531 obvi ougich rdph0rseat faki oh tarlaBietrdindid e &ripRySiQf €90i ng

detail ed description and such nodifications and variations are intended to
conme within the scopd™®#%e appended clains. A nunber of references have
been cidped, the entire disclosures of which are

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.
84



i ncorporated herein by reference. 5 10 15 20 25 30 35 -81 7 July 2004
CLAIMS: 1. An array of sanples conprising a plurality of solid-forns of a
singl e compound-of- interest, wherein: 5 a) each sanpl e conprilgg0et
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 said at |east two conponents is the conpound-of-interest, having a
known activity, b) the array is conprised of at |east 96 different sanples,

10 ¢) the assay i Ly WPduhiol Akiin Ble dhi3Eni SPIHRBRARNAG B inBFRARAG, ST tes from

15 mul tiple sources unhder the contro an autonmated distribution

mechani sm  and #mpigHelcas than abeutd 0P mjcregigmbe connected to or accessed by
nmeans for screening each sanple for at |east one variable relating to
chem cal _or physical properties. 2. The array of claim1l, wherein the
compound? of 2-{? nt eFessray of gaipH gy wherein the@gount o the sethravind af-integgst ipseddy i nary

product. 20 3. TOgalik RYs fin b 18 danoifkei N the conpound-of -interest is an
ol i gonucl eotide, a” polynucl eotide, an oligonucl eotide conjugate, a

pol ynucl eoti de conjugate, a protein, a peptide, a peptidomnetic, or a

pol ysaccharpgle. e J[RG oRLILiARY: 90k n& iR D dlal VURGRI Bach Qﬁnﬁ?ﬁ?%@gf Rlo=dspt er est

is a known pharmaceutical 25 conpound. 5. The array o llaim 2, wherein
the pharmaceutical is a small nolecule having a nolecul ar weight |ess than
about 100 g/nol. 30 6. The array of claim2, wherein the anount of the

conpound-of -interest in each sanple is | ess than about 100 mlligranms. 35
27. The array of claim 19, comprising at least about 1,000 samples.

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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7. The array of claim2, wherein the anount of the conpound-of-interest in
each sanple is less than about 100 mcrograns. 82 7 July 2004 8. The array
of claim2, wherein the anpbunt of the conpound-of-interest i Jebd804sanple
is less than about 100 nanograns. 9. The array of claim2, wherein the
total volune of each sanple is between 100-250 5 |. 10. The array of claim
2, conprising at |east about 1,000 sanples. 11. The array of claim 2,
wherein the sanples are contained in glass sanple tubes in a 10 netal
support plagg. 1 : j L.n:the caps of the glass
sanpl e tubegﬁcang%%ﬁ&?gﬁgé@ylﬁ%n@rgng}%%g%gé %tighnl%eet%ﬁ%se I RRRCYI d

aspi rat ed t hr oughf-inisessis yhérpig et keasptworf therroystalling Girme havefardiffir¢do eryttelbe. 15 13.
The array of cl a2, wherein one or nore sanples differ fromone or nore
other sanples with respect to at | east one of a) anmpunt or concentration
of the cdnmpound-of-interest, b) the physical state of the solid-formof the
conpound- of 34 Nt efRSkyay ofQaifm1 T9§ Bferki] %%%ycai)}}ro?%g sQberdlRt & Rlted It;g conponent s,
d) anount or concentration of one or e o component’s, er5’ a physi cal
state of one or #ehilycplubiey. dissabsiorrsompressibifity, hipa@ibility) melng paint,ay of cl ai m
2, wherein one OfsiBEE losbibfoLXIMBAAG)E @ ol vent, an acid or  a base,
an additive that affects particle or crystal size, an additive that
structurally stabilizes crystalline or anmorphous solid-forns, an additive
t hat difgpol yes s@lid- 4f r%%m It inhibits. crystallization
or pr ec?f)i tgfi onz.61 I_lléegmcllg?ﬁ engrﬁ?ﬁéj}o%%cﬁt ég;é%a%,gps%gh%?{mépﬁémgﬁé%a 1tyn%frz e

di fferent pol ynoiopadorss of meingle emprountofonteiest emamsising16. The array of claim
2, conprising t or i > und-of - interest,
wherein at | easr‘gt Wo %E%ﬁ%O@%@gﬁopﬁﬁ%@%?%s %ég@gsag&%?agfée%g% rl%orrf/st al
habit. 35 83 7 July 2®@znggiionghe array of claim2, wherein the physical
property screen i's | | )| bt | i di ssol uti on,
conpressi bili ty%com@%ﬁ%%f‘?ﬁa&%ﬁ%ﬂpﬁ éﬁg@%&céﬁ?oug?Oyﬁeeéﬁsé%@gﬁrglél to

absor pt1i5on of anbi ent Dnoi stael eample 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.
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5 18. An array of sanples conprising a plurality of solid-forns of a single
conpound-of 10 15 20 interest, wherein: a) each sanple conprises a
different mixture of at |east two conponents, wherein each JdWyi280%aries
in the concentration or conposition of at |east one nmaterial, and wherein
one of said at |east two conponents is the conpound-of-interest, having a
known activity, b) at |least two sanples conprise solid-forns of the
conmpound-of -i nterest having a different physical state fromthe other, c)
the array isg CONphd B&Rodr cBlm b FhkreRGhdiddpBhfie 3SR ESmoth the array is
formed by input of the conponents at separate sites from nultiple sources
under the cont r oPhagpacguficahpompendd di stri buti on mechanism and e) wherein
the array can be connected to or accessed by neans for screening each
sanple for at least one variable relating to chem cal or physical
propertits.3%9. Thignehedgf clsim 3¢, abaseinghe pligemaseyicaltiva weatiyodlersledfvingaer est i s
a pharmaceuti cal molea@Qfi@Me&Bhan BhutM68EYMPRT Y Product. 20. The array of
claim 18, wherein the conmpound-of-interest 1s an oligonucleotide, a 25

pol ynucl eoti de, an ol igonucl eoti de conjugate, a polynucl eoti de conjugate, a
protein, a geptife manhdRRti0098, WBkich thdmAnPHNSREGRMIL#EterdQ ifech TN€ array
of claim 19, wherein the conpound-of-interest is a known pharnaceuti cal
conpound. 22. Thempleiglpssghanabgpt0q milliglws.ei n t he pharmaceutical is a snal
nol ecul g having a nol ecul ar wei ght |ess than about 1000 g/ nol. 23. The
array of claim19, wherein the anount of the conpound-of-interest in each
35 sanpl e i %I esEhamahedalslaim 3G evhasein thepmavst ofgup cpmpoynd-of droerestin eafihe arr ay
of claim 19, wheggiph it e @AM 10 mddSeraRPOUNd- of -i nterest in each sanple
is |less than about 100 m crogranms. 5 . The array of claim 19, wherein the
anount of the conpound-of-interest in each sanple is |ess than about 100
nanograms. 26. Thg :ﬁétﬁc%oggfain‘;h@%é%thy\éﬁ?duﬁ! T th B mbOkRlor YR TE QEn €ach

sanple js between 100-
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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|. 10 27. The array of claim 19, conprising at |east about 1,000 sanples.
28. The array of claim 19, wherein the sanples are contained_in glass
sanple tubes in a netal support plate. 15 29. The array of 8|JaliY%-P%,
wherein the caps of the glass sanple tubes can be pierced wth a standard
syringe needle and fluid aspirated through the syringe tip to renove
solvent fromthe tube. 20 30. The array of claim 19, wherein one or nore
sanpl es differ fPom Pe or nore ot her sanples with respect to at | east one
of : a) anmount or concentration of the conmpound-of-interest, b) the physical
state of the soljid-formaof_ the conpound-of-interest, <c¢) the identity of
one or nore*df t e mehgsinislatng 36, xhergin e opgpreoh the seenreRss isgselvent. akor e of t he
conponents, e) aidaYabdhn &ldate A aRBE pRkicleBF Gyl st an GRIRRARRAL S, or f)
pH 31. The array of claim.19, wherein one or nore of the conponents is a
sol vent , an aci dStrustyadly sigbiljzcs srysighing expmarrheus soid-fermscarddithitc] e or
crystal size, angig@tliet §oti8-f4halorah hathhve et innibt aithiliZesn 67 pr&dRlalibe or

anor phous solid-forns, an additive that dissolvés solid- forns, or an
additive that inhibits crystallization or precipitation. 32. The array of
claim19, cenpri shd¥BethdiorQlhini B8, GolpdR R0 br ﬂ@ﬂelﬁm&&hﬁolﬁﬁmﬁl}iﬁ)ﬂ@ o
conpound-of-interest. 85 7 July 2004 33. The array of claim 19, conprising
two or nore crystEmorRbokigiERE of the conpound- of-interest, wherein at

| east t4#p of the crystalline forns have a different crystal habit. 5 34.
The array of claim 19, wherein the physical property screened is selected
from stab?®ityThesnsthasaficleim 3¢icempmsifig thp or weissPEednefomms 9fthe onpact i bi l i ty,
mel ting point, OfompofSd-&itiRek, {/RerdR SOERE WRNT e ARRIBRforMPhat Wlifffereh 35 A
met hod of prepari ng% and processing an array of sanples conprising a
plurality of 15 @pstaldabit.

15 51, The method of claim 36, wherein 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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solid-fornms of a single conpound-of-interest, conprising: a) selecting
conponent sources for the sanples of said array, at one or nore
concentrations, b) formng said array of sanples of the 7 July 2004
conpound-of -i nterest, wherein: 1) 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 material, and wherein one of
said at least tho c%\%ﬂ&ﬁﬁﬁmﬁ%ﬂ% he conpound-of-interest, having a known
activity, 2) thepfrraideSdGasmi bagndhs, at | east 96 different sanples, 3)
the array is fornmed by input of the conmponents at separate sites from

mul tiple sour cesBund8irite control of an automated distribution mechani sm
and 4) wherein the apfigy, 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® proper tPles, fili##ec) processing the sanpl es by using processing
nmethods to genergte ahufdigdy conprising at least two different solid-forms
of the compound-of-interest. 30 36. The nethod of claim35, wherein the
conpound- of - i nt e’f)estem‘ﬁﬂﬁ’"kghar maceutical, agrochem cal, or veterinary
product. 37. Thegnet hadaQbal il Wherein the conpound-of-interest is an
ol i gonucl eoti de, a polynucleotide, an oligonucl eotide conjugate, a

pol ynucl eot i de c%nj ugjrseundy protein, 35 a peptide, a peptidom netic, or a
pol ysacgharide. @6 7adkyergd004 38. The nethod of claim 36, wherein the
compound-of -interest is a known_ pharmaceutical conpound. 5 39. The net hod
of claim36, whePein? eRecpuerased®trcal is a small nol ecul e having a

nol ecul ar wei ghtw} esgiobiignnelites %d%r@erioﬁ&timgl?a ﬁﬂé&iﬁ@ﬂeﬁ:&ergéu?e' m 36,
wherein the anount of the conpound-of-interest in eac sanp I's [ess than
about 100 mlligranms. 10 41. The nethod of claim 36, wherein the anmount of
the conpoungl of - TH RdERL of LRinE 86 WheRBIWR leBst 2Bouk €860 LB &R H}ces%g-’ﬁnm crograns.
42. The, nmethod of c]aim 36, wherein the anount of the conpound-of-interest
in each!® 15 sanpt®alick | ess than about 100 nanograms. 43. The method of
claim 36, wherein the total volune of each sanple is between 100-

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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250 V d. 20 44. The nethod of claim 36, conprising at |east about 1,000
sanpl es. 45. The nethod of claim 36, wherein the sanples are contai ned in
gl ass sanple tubes in a netal support plate. 25 46. The net Ho#boA00¢| ai m
45, wherein the caps of the glass sanple tubes can be pierced wth a
standard syringe needle and fluid aspirated through the syringe tip to
renove solvent fromthe tube. 47. The method of claim36, wherein one or
nore sanpl es difbkr fP@ﬁﬁsﬂﬁ%th@ﬁalﬁﬁi?@ylﬁwgatoh@ﬁlngmp@slommmtﬁr%@pem to at

| east one of, a) anmoupdn interest, b)

t he physical state of thlg{sglgqfq%%?géfsn%@ﬁ)tﬂeff:ﬂc%%mﬁp&g ?gllteg{“erest c) t he
identity of one & nopwbametherrecsssd prupples to @F)tccéﬁd@ﬁltonerml@cfn@@ntratl on of
one or nore of t com%qn;sglu re of

t he conponents, gf 87 uly %Orﬁﬁe%@fﬁw%&%&n Egﬁﬁlgﬁgl?@%%g?%

wher ei n ne or nbre ofjet?fﬁlém%%éﬁwt@ﬂP@ﬁél?S@B'thémPleSa@d acid or a base an
addi tive that af fect ssddafibd Sle@r Rorerycetsah s@sp%e%,haaﬂgﬁggdlﬁ'fx& § R pthnal
structurally stabilizes crystalline or anorphous solid-forns, an (le tive
that dissol ves soli d9iewiyen Pefilean additive that inhibits crystallization
or precipitation 49. The nethod of claim 36, conprising two or nore

di fferent poI ymor phs of 't he mpound- of -i nterest. 10 50. The net hod of
claim 36, cthpri E"ﬁ@et{"%ﬁf@}a“ﬁﬁ? vherojisihe pmnqund-of-intsregifis ¢ pharmaceutical,

conmpountly of - i nt esBsdhemiMChSlehrigdry bRARL. tWwo of the crystalline forms have a
different crystal habit. 15 51. The nethod of claim 36, wherein the

physi cal property screened is selected from stability, solubility,

di ssol uti ons7. conpres&hdd deictaym 5 e si stance
to absorption of anbi ent noi stﬁ?‘rem%%t?lp%%ﬂoﬁrrﬁ S%g&t)e?g%m&%%m%%e?el n
sub-arrays or i neRivglsefdesyrRlieericliptide cAniagnie  palynuckotida enivedt.aerasent o
processi ng nmet hoglseptifi@h pagiRloMidhdier #RbolytRMatile Processing methods to which
other suyb-arrays or sanples, within thé same array, are subjected. 53. The
met hod cl ai m 36, wherein processing nmethods to generate the array

conprises a3g.| eaphe BABodr cladR 5@ WAL &dﬁﬂ;o@n&—&qﬁtﬂest@ aRfffwsting pH,

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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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, 30 f) precipitation, g) controlling the evaporatio#yd0%ne or
nore of the conponents, h) mxing, i) agitating, ) heating, 35 k)
cooling, 88 7 July 2004 1) adjusting the pressure, m adding additional

conponents, n) stirring, o) mlling, 5 p) filtering, q) centrifuging,
r) emul sifybhg, The rﬁﬁb?ﬁgﬁic@an 5@ tvihetsinethe samplesate cantpingdinginds sampledybes s er

energy, v) a tenpgeaf dpordgiadi ent, or w) allowing the sanples to stand for
a period of tinme at a specified tenperature. 54. The method of claim 36,

wherein at | east about 1,000 sanples are processed in 15 parallel. 55. A

met hod of dgd.er Mk AAhdH Felahie 6%, Wded thdcaph Bﬁh@gﬁg@mﬁﬂ@% cah BLGRSE that

possesses preferred dissolution properties, co ising: a) preparing an

array of° sanpl esVih 2 pardapdsiiivasigedls andrfluid aspirate gl ¢ pyingelp Pyremeieect i ng
conmponent sour cegifedf rdhBesdepl es of said array, at one or nore
concentrations, 2) formng said array of sanples of the
conpound-of -i nterest, wherein: i) each sanple conprises a different

mxture of @t | efsdmdiNg orédhirk STRARRI che oVRBISLMpIEAG B SRIPAR Y flokeS 1N the
concentration or conposition of at |east one na%erlal, and wherein one of

said at |east twhesnHpelaetillsresnectinat leasbepselind- of - i nt erest, having a known

activityo a)  amount or concentration of the compound-of-interest,
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
15 §)] pH.

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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ii) the array is conprised of at least 96 different sanples, 30 iii) the
array is fornmed by input of the conponents at separate sites fromnultiple
sources under the control of an automated distribution mechddt®¥#04hnd iv)
wherein the array can be connected to or accessed by neans for screening
each sanmple for at |east one variable 35 relating to chem cal or physical
properties, 89 7 July 2004 b) processing the sanples by using processing
nmet hods to generate an array conprising at |east one solid-formof the

conpound- of 73 Nt efieShethdd)of BB ¥e; m&eﬁ%?%%ﬂﬁ%% ﬁ)a,ggﬂérgé tﬂe%rrg}et ect at |east

one solid-form d) adding dissolutio I Umof -1 nterest to sanpl es

conpri sing sol i dwompripgs at lesst ene afet er mi ni ng t he di ssol ution profiles of the
sanpl es, and f) gel egiisigh P OF nore processed sanples having the
solid-formw th optimal dissolution profiles. 56. The nethod of claim 55,
wher ei n X he conpBundadpetingntbrest is a pharmaceutical, 10 agrochenical, or
veterinary produgl. cfustid¥nd¥at dihcRirdbbAb e SompMie & fhekcie
conmpound-of-interest 1s an oligonucleotide, a polynucleotide, an

ol i gonucl eot i de Bonj adipting ampupigir gensehieagon gione eniragad the campanentai n, a
peptide, a peptigonhggkhﬁm or a polysaccharide. 15 58. The nethod of claim
56, wherein the conpound-of-interest is a known pharnaceutical conpound.
59. The nmethod of clmfBRiBBON, Wherein the pharmaceutical is a small nol ecul e
havi ng 20 ol gcul j : @Bqﬁ; 60. The net hod of
clain1é%{ mherei% tHgﬁgﬁgﬂgﬁgg%ﬁﬁﬁg&ggggoun fg%ﬁ@%%%@%@%ﬂ%n each sanple is
| ess than about W00 mXingi grans. 25 61. The nethod of claim56, wherein the
amount of the cq¥poq&gmg&;interest in each sanple is |ess than about 100
m crogranms. 62. The method of claim56, wherein the amount of the
conpound- of - i nt & estheptingeach sanple is | ess than about 100 nanograms. 30
63. The nethod ofy cl@Lmeo6, wherein the total volunme of each sanple is

bet ween 100- 250 ‘ul . 64. The nethod of claim56, conprising at |east about
1, 000 51&7p| es. 3%  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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90 7 July 2004 65. The nethod of claim56, wherein the sanples are
contained in glass sanple tubes in a netal support plate. 66. The nethod
of claim65, wherein the caps of the glass sanple tubes can DdupiZpted 5
with a standard syringe needle and fluid aspirated through the syringe tip
to renove solvent fromthe tube. 67. The nethod of claim56, wherein one
nore sanples differ fromone or nore other sanples with respect to at
I east one of@ 10Tkgmethasimiclabn 56 drrthentomprision amlyzingshadstepted saiddbrm by er est , b)
the physical stapg.Qf sﬁe@t?osn%}:’y! flaf AERQE eEtpc%cfpgnﬂMQp&ftmécBh SRR x- C) he
identity of one or nore of the conp onent amount” or condentration of
one or nore of tﬁ@dé@#ﬁehéﬁmgmdﬁ@ya@ngﬁy@m@QMY§ﬁﬁm@omﬂ%@newnﬁamnre of the
conmponents, or 1 nore of
t he conponents i %cgr)ds}g %/Oer]%ag en%;%ﬁmgég %Aﬁ%{g P%ém&g@}e H]ﬂg%mé%% vgcﬁﬂg?é?é’f fects
particl e or crys?%Wﬂgmﬁﬁmmﬁﬁna@@bﬁﬁve that structurally stabilizes
crystalline or anorphous solid-forns, an additive that 20 di ssol ves
solid-fornms, or an additive that i nhibits crystallization or precipitation.
69. The net fibd ofhecnethosh of glaine Sfyibereinthe pragssssd saremes am Foplypesty aat yifror phs of
the conpound-of zdterest. 25 70. The method of claim 56, conprising two or
nore crystalline forns of the conpound-of-interest, wherein at |east two
of the crystalline fornms have a different crystal habit. 71. The nethod of

claim 5fp wWher ei fipd A8ndiySiambs, Wh%ﬂthé’se?e&reﬁ’?cgﬂ%hﬁ &%e%ﬁhg&ngr ?I ty 30

stability, solubility, dissolution ress

mel ti ng point, omter%@i@fimlt{@yméwm Prgstalod d@wﬂ@ﬁbydmﬁ,ﬂsgkvete 2. The
met hod of cl ai M @BelvbEloRialt, SURRAL ﬁ%ﬁclf?{mﬂ elda oﬁ%ﬁsor hd i n an
array are subjected to processing nethods’ tha are 8 ent romthe

processi ng met hoersticuBscrygaliigbieh ot her sub-arrays or sanples, within the
sane array, are subjected. 91 7 July 2004 73. The nethod of claim 56,
wherein processing nethods to generate the array conprises at |east one

of . a) Wj udki ngharethogef idemifigng sty afsendiiipng pr, copporgifsiibat arsgompasibte with 2
concentration of p4#e.c YRGS f cobBbGli&3hinterest, 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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d) adjusting anbunt or concentration of one or nore of the conponents, e)
nucl eation, f) precipitation, 10 g) controlling the evaporation of one or
nore of the components, h) nmixing, i) agitating, j) heatindf0%oo0ling,
15 1) adjusting the pressure, m adding additional conponents, n)
stirring, o) mlling, p) filtering, 20 q) centrifuging, r) enulsifying,
s) mechanical stimulation, t) ultrasound, u) |aser energy, 25 v) a

t enper at ure gradflent , Sedeting onglor BafemECcEted g bevingghe patictlat eelidsfoeef od of
time at a specified tgERGHAIHA-B infefest ih ARIFBRLANARfe &ksadf@arﬁﬁionwﬁer ein at

| east about 1,000 sanples are processed in parallel. 30 /5. The method of
cl ai m 56, wherein theC%IPRS‘E@%SstB’t‘IW@@lea‘?@‘gﬁawms@hﬂ-@meéﬂhe i nspecti on,
vi deo-optical m croscgpouhd B2l ysis, polarized light analysis, near
field scanning optical mcroscopy, far field scanning optical m croscopy,
atonic- Yorce m croscopy, or mcro-thermal analysis. 35 92 7 July 2004 76.
The nmethod gf. cl @hdn&fod dréfatr 99, wheRRI thSiRPoRMRINAEAS if Dohafel Ll
solid-formby infrared spectroscopy, near infrared spectroscopy, Raman
spect roscopy, NV&roshemicah ordietefipagy Piog#et neutron diffracti on, powder x-ray
diffraction, light mcroscopy, second harnonic generation, electron

m croscopy, differential scanning calorinetry, 5 or thermal gravinetric
anal ysis. 7§ Théhsipethespiskin g '561,th‘%/\ﬁ?é@éﬂ‘?ﬂ'ﬁﬁ@%%%@%@@@@%ﬁﬁ%@ are
anal yzefh by an i polyubletid®Sa@Nigonucleotide conjugate, a polynucleotide corjugate, a protein,

a peptide, a peptidomimetic, or a polysaccharide.

82, The method of claim 80, wherein the compound-of-interest is a known

pharmaceutical compound.

15
&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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10 78. The nmethod of claimb56, wherein the selected solid-forns of the
conpound-of - interest conprise a salt, a hydrate, a co-crystal, a
dehydrated hydrate, a solvate, a desolvated solvate, a cl at H4e004n

i nclusion, or a particular polynorph, or has a particular crystal habit.
15 79. A nethod of identifying sets of conditions or conponents that are
conpatible with a particular solid-formof a conpound-of-interest,
conpri si ng: °%) pr Epemethe ¢fslaim fAyvhsreinshagareef the slas saraplerivbesran bé pictsecer est |

conpri sing: 1) sekgaghing bd1S B iRPashBlicd (ROuSATPL EipOfp 3@ Y,
one or nore concentrations, 202)formng said array of sanples of the
conpound- of - i nt epebeant fropp Hedyhs- | ) 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 material, and wherein one of
said at ?eall twihenapeirisiain O vhswimme eomprsrraries differtfomene or mate ng a known

activity, ii) thgmarhfyet witltRERE s 8deRf oRlor! €ast 96 different sanples, iii)
the array is formed by input of the conponents at separate sites from

nul ti pl e sour ces3und¥rounher cepsenirasion of the pompeuRbAEiREEsdi st ri buti on nechani sm

and 30 iv) wherepn t g pRfsicalstAAst tREofQRMBGE 8 cblpRhd BERES&Ed by means for
screeni ng each sanpl e 1por at |l east one variable "relating to chem cal or

physi cal propert fles, thjdepfity ebensiongorens thegampensnBy usi ng processi ng met hods

to genef@te an agy ayadaf GUIRIch$HE oPbnelof Al 2B coffhdddnd or m of the
conpound-of -i nterest, analyzing the processed sanples to detect at | east

one solid-form &hd 3dBhwpicalsiale o gpeorgnore ef theeampgnastfecor nore processed

sanpl es having the pgiticular solid-formof the conpound-of-interest in
order to identify the sets of conditions or conponents that are conpatible
with the particular solid-formof the conmpound-of-interest. 5 80. The

met hod of cbai m TR muhes FicRir BE wHRRUNE & QbreloPlHe 'E;@rg;gonierﬁs R JRBREABmEUt | cal ,
agrochem cal, or veterinary product. 81. The nethod of claim 79, wherein

the conpbund- of - M9 eradese. psadgiiive Hatyffraie Parbele aecryyel sizg apeddtingchaot i de, an
ol i gonucl eoti de gRijuHAIRRbilifesRALMUITNE beRTlHBuL QN HGRE S BdiRVORA! N,

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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a peptide, a peptidomnetic, or a polysaccharide. 82. The nethod of claim
80, wherein the conpound-of-interest is a known pharnmaceutical conpound.
15 83. The nethod of claim 80, wherein the pharmaceuti cal isH“bfr?Qg?
nol ecul e having a nol ecul ar wei ght |ess than about 1000 g/nmol. 84. The
met hod of cl aim 80, wherein the anount of the conpound-of-interest in each
20 sanple is less than about 100 mlligrans. 85. The nethod of claim 80,
wherein the anoudt ofdesieg gbmpound- of -i nterest in each sanple is |ess than
about 100 m cr ogppnBgigpndpy, The method of claim 80, wherein the anpunt of
the conpound-of-interéest in each sanple is |ess than about 100 nanogramns.
87. The nethod of) cl adivstispameyneercopcentmtion of the cemptoyndolointeessieh sanpl e i s
bet ween 100- 2504y . gtgus%g arﬂlﬁtéﬁoﬂ&gtrﬁffongfﬁfie%&grec@mﬁfn?%ﬂggts,at | east
about 1,000 sanples. 89. ﬁ'he nmet hod of claim80, wherein e sanples are
contained in gl a® sBREOLuUbes in a metal support plate. 35 94 7 July
2004 90. The netpod gcigkaoM 89, Wherein the caps of the glass sanple tubes
can be pierced wth a standard syringe needle and fluid aspirated through
the syringe tip b reboling di§eyaparation ¢fipne premerg pEthe songppnenthe net hod of cl ai m
80, wherein one gy npEgygsanples differ fromone or nore other sanples with
respect to at |east one of., a) anount or concentration of the
conpound- of - i nt ePest 28i¥ing he physi cal state of the solid-formof the
conmpoundp of - i nt efyest peatiffd the identity of one or nore of the conponents, 10
d) anount or concentration of one or nore of the conponents, e) a physical
state of one or Kbrecfinghe conponents, or f) pH 92. The nethod of claim
80, wherein one gr nRyi&Rs ik PRs@AYIPONENtS is a solvent, an 15 acid or a
base, an additive thatjlaf ects particle or crystal size, an additive that
structural |y staB¥| i 2ddineedditional campsnents, anor phous sol i d-forns, an additive
that dissolves gplidnfiggns, or an additive that inhibits crystallization
or precisoitation. o
1 o)  milling,

p) filtering,

g)  centrifuging,

r) emulsifying,

8) mechanical stimulation,
20 t) ultrasound,

u) Iaser energy,

v) a temperature 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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93. The nethod of claim80, conprising two or nore different polynorphs of
the 20 conpound-of-interest. 94. The nethod of claim80, conprising two or
more crystalline forms of the conpound-of-interest, wherein7agyReMst two
of the crystalline forns have a different crystal habit. 25 95. The net hod
of claim 80, wherein the physical property screened is selected from
stability, solubility, dissolution, conpressibility, conmpactibility,

mel ting point, ofeconddgimanipasacrativnadiertrop miagescerfy, diffiential soamiing aatosime8P, 96. The
met hod of claim Q. SlifetSUBALEays or individual sanples within an
array are subjected to processing nethods that are different fromthe
processi ng nethods to which other sub-arrays or sanples, within the sane

array, are ﬁHbJ e'?ﬂe%ﬂetﬁ%%f cﬁ&?%}%@r‘éfl tﬂg prG(le@gems les%%ggﬂggggﬁgﬁﬁt{lﬁ]g

nmet hods to generate the array conprises at I'east on y 2004

a) adjusting a t##¥;, b) adjusting pH c¢) adjusting amount or concentration
of the conpound-of-interest, d) adjusting anmount or concentration of one or
nore of the conponents, 5 e) nucleation, f) precipitation, g) controlling

t he evapor atQ2on Gife mgirodef clatm 80, yhenchndhesslepioh entid Sormsief theicsdprynd-of- agi t at i ng,
10 j) heating, | | ' ' addi ti onal
conponents, n) %%T%ﬁ?%i?ngégfﬂﬁ?ﬁf%%g?m&%?’?%%%%#%ﬁg&ﬁa%?g@gﬂg?ifuging,
r) emul sifying, @polpehwtvateat clathiaipanapélenion, oxpaticulat palyswepingr hage | aser

energy, 1o particular crystal habit.

103. A method of identifying sets of conditions or components that prevent or inhibit
formation of a crystalline-form of a compound-of-interest, comprising;
a) preparing an array of samples of the compound-of-interest, comprising:

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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v) a tenperature gradient, or w allowi ng the sanples to stand for a period
of tinme at a specified tenperature. 25 98. The nethod of claim 80, wherein
at |east about 1,000 sanples are processed in parallel. 99. 7PHE 238t hod of
cl aim 80, wherein the processed sanples are analyzed by visual inspection,
vi deo-optical mcroscopy, image analysis, polarized |ight analysis, near 30
field scanning optical mcroscopy, far field scanning optical mcroscopy,
atom c- force mi & oscefSFlingenedr BPE nrersFsahsampies thasdonot o thepmestattinehod of
claim80, further cONpyn%kif cAFdMdbRfdRLIflERtigGhight dif ReMdAns | N 1 ar ed
spectroscopy, near infrared spectroscopy, Ranman spectroscoPy, NVR, x 35 ray
di ffraction, neutron 6 PmPaeaisdkat PisywYernkibit fomationfof gecrystalling-fogmtof

m croscopy, 96 7 Jul yidQ@Odpsuagengidi@t.noni ¢ generation, electron m croscopy,
differential scanning calorimetry, or thermal gravinetric analysis. 101.
The met tod of claim 80, wherein the processed sanples are anal yzed by an in

vitro 5 ass@y. Tﬂczmeti[&?ofm%‘irﬂ@@,%e&in@ﬁé@o%ouﬂﬁtlﬁfhﬁgr@stq{kﬁpfﬁﬁﬁa%&&ﬁg

solid-forns of the conpound-of- interest conprise a salt, a hydrate, a
co-crystal, a dePSefigmisal pRsFaNEY PRJYS| vate, a desol vated solvate, a
clathrate, an inclusion, or a particular polynorph, or has a 10 particular
crystal habit. 103. A nethod of identifying sets of conditions or

conponent s tvat bhepethed ofclaim kv mheremdhs sompewndort-interest jsonpllizemalestisiens of a

cormpoungt of - i Nt ep@FhuciebREPA SHeBilicledideRbARS:, a?pmc%ﬁ@afcogjﬁl A&ARkRen0f the
conpound- of -i nt er est, conprlsggg; 15 1? sel ecting conponen% sources for the
sanpl es of said aPFRHfje 2peptispmiregticq apsglysgchagfe concentrations, 2) forning
said array of sanples of the compound-of-interest, wherein: i) each sanple
conprises a different mxture of at |east two conponents, wherein each
sanpl e vari 8% i nTheygethednicln Lo wherewihesomporidafonerstt ispknowast one

material, and vWaeHSidRuRAEoRhosAl d at | east two conponents is the
conmpound- of -i nterest, having a known activity, ii) the array is conprised

of at least 96 different sanples,
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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iii) the array is fornmed by input of the conponents at separate sites from
mul tiple sources under the control of an automated distribution nmechanism
and iv) the array can be connected to or accessed by means fdrlulys®feni ng
each sanple for at |east one variable relating to chem cal or physical
properties, b) processing the sanples by using processing nethods to

generate an arrai of processed sanples of the conpound-of-interest, c)
anal yzi ng t i pr dbesetber ofsipim 13, wheginttheqapnef thegless saamde basisanibe pi¢reed

crystal l'i ne-for mygf, a%@ﬁda?@éﬁﬁwé@é add el ﬁﬁﬁatedat%ugy tﬁz sy}ﬁ&%%té;;%(}éng)e

sel ecting one or nore_ processed sanples that do no ave rystalline-
form of the conpdfivfdt Bemihsteheest 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, whet ei Al% he Thompbehef clim lod, ahesin ong opmern smpdeseliffdr éiam one aumersheni cal |

or veterinary pr@t@l&%ﬁmpl@@@ithf@%cﬂ@%ﬂ%t Qe ol @i m 103, wherein the
conpound-of -i nterest is an oligonucleotide, a 10 pol ynucl eotide, an

ol i gonucl eot i de ®onj FBAMEST cangsaiasienof Ge eorapoundpf-igisisse, a protein, a

peptide, a peptigom Bhbhficalfat@oY BBAGGHAUF HlQompRRd-of Heerdiet hod of claim
104, wherein the conmpound-of-interest is a known pharnaceutical conpound.

15 107. The met h®ld otheientitrol ene or meerafithe componshisy naceutical is a snal |

mol ecul gy havi ng @ nah&ﬁ%@ﬁna@%gﬂho%&ﬁ%rh%mf%i%%ﬁlg%%&@ g/mol . 108. The

met hod of claim 104, wherein the anmount of the conp ‘of -interest in each

20 sanple is | es® thhphvaisystaterdonggrnmargpiihecomponentsToie met hod of cl ai m 104,
wherein the anougt ofgthe conpound-of-interest in each sanple is less than
about 100 m crograns. 25 110. The nethod of claim 104, wherein the anount
of the compound-of-interest in each sanple is |less than about 100

. . . b ik Oe o ' L. f h
nanograms. ikl memmd}gg} Fﬁl%ﬂﬂo@?%&%#h Mh&GE eé&?pofl%@lk Ve, of eac

sanple js between 100- 2 e nmet hod of "clarm 104, conpri sing
i

at | east?® about 1&}%@ aé)&ppppxbgi:ditive 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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113. The nethod of claim 104, wherein the sanples are contained in glass
sanple tubes in a netal support plate. 35 98 7 July 2004 114. The met hod
of claim 113, wherein the caps of the glass sanple tubes can7H8lyg0®# ced
with a standard syringe needle and fluid aspirated through the syringe tip
to renmove 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,aa) ahwstingatwe.concentrati on of the compound-of-interest, b)
the physical stagg o;dj,gsgg%ﬁq)’l id-formof the conpound-of-interest, c) the
identity of one or noie of the conponents, 10 d) anopunt or concentration of
one or nore of t®e cuhysipeapant orepnegnisiips pEthp campened-ofinisrest, or nore of the

COMPONeNt S, 0F 1) P kb AR fi0shton F e 1 or SRR OF mor e of

the components is a solvent, an 15 acid or a base, an additiVe that

af fects Particl edor westian size, an additive that structurally stabilizes
crystal line or aﬂorpﬂga?ﬁaﬁglll,i d-forms, an additive that dissolves
solid-forns, or an additive that inhibits crystallization or precipitation.
117. The nethod Bf ctairpllingthe cyapaystionseirmge prgpore of e eenmnefier ent pol ynor phs
of the 20 conpogynd-pfginterest. 118. The nethod of claim 104, conprising
two or more crystalline fornms of the conpound-of-interest, wherein at

| east two of theDcryagitaing ne fornms have a different crystal habit. 25 119.
The met{pd of clﬁi m gdQdns Wherein the physical property screened is sel ected
from stability, sol ub_i%’i ty, dissolution, conpressibility, compactibility,
mel ting point, o® reslisgance to absorption of ambient npoisture. 30 120.
The method of clgim tingi€pekdlresUb-arrays or individual sanples within an
array are subjecCted to processing nethods that are different fromthe
processi ng met howd addingafiditions] ¢psmwosems, arrays or sanples, within the same

array, are subj egy edg; 1. The met hod of claim 104, wherein processing

nmet hods to generate the array 35 conprises at |least one of: 99 7 July 2004
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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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
more of the components, 5 e) nucleation, f) precipitation, ¢)@84olling
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) enul sifying, serondhatramiicgenerstidngelbcinon ovicroscowy, tifferential assoninglcalerimdtrys er

energy, Vv) a tenpgghalif k :0r W) allow ng the sanples to stand for
a period of tine at a s%%‘glirn??egﬁtyglrsrper ature. 25 122. The nethod of claim

104, wherein at |east about 1,000 sanples are processed in parallel. 123.

The method efs cl @hdindifiéh of thGh $64) whbiSinkE @é&%&lfa%%@g'a&sm@g&d%p%ged by

visual inspection, video-optical mcroscopy, anal ysi's; ari zed

i ght andlysis, W&aessap fiel d scanning optical mcroscopy, far field
scanni ng optical mcroscopy, atomc- force m croscopy, or mcro-thermal
anal ysis. 124. The nethod of claim 104, further conprising analyzing the
det ect ed sol3%d- f Shamethod figlapra | @4 whereinttreossleelpy soliddermsiofithe gprappusgrett r oscopy,

Raman spect r oscopy, : r J CLLoN LETr ..on, powder
x-ray diffracti on,er?sig%pnﬁl@ %régs%%&g%g %(%‘8 gt?])l 1’1? ?/&g%%{?@g’é‘g%t% Sﬁ%%tlﬁboanni C

generation, el ecteselvatpd wlvatecoplgthragh, f1f inelovien, af 2 prctiavkic pejymerpbror st y,  or
ther mal @r avi met pj G @Rah¥%simbit 125. The nethod of claim 104, wherein the
processed sanples are analyzed by an in

127. A method of identifying sets of conditions or components that reverse formation of
a solid crystalline-form of a compound-of-interest, comprising:
a) preparing an array of samples of the solid crystalline-form of the

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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5 vitro assay. 126. The nethod of claim 104, wherein the sel ected
solid-fornms of the conpound-of- interest conprise a salt, a hydrate, a
co-crystal, a dehydrated hydrate, a solvate, a desolvated sdlivkf804 a
clathrate, an inclusion, or a particular polynorph, or has a 10 particular
crystal habit. 127. A nmethod of identifying sets of conditions or
conponents that reverse formation of a solid crystalline-formof a
conpound- of - i nt ePlest , anebapehsipnesessad sapplsp b dotrgt A tpastonayitufut & salidifersn, of t he
solid crystalline- forg,Bdof the 15 conpound-of-interest, conprising: 20 25
30 1) selecting conponent sources for the sanples of said array, at one or
more concentrati 8hs, sJectieg gricnymersipgocassechspmples Sahdsl not hayk selfteforms in
conpound- of -i nterest, ordmgftﬁhtﬁ‘y tﬂe)setgg Vﬁnﬁlﬁmlo‘?c LS %r@vegéeffgrﬁ{ag&'f

m xture of at |east two nponent s, erein ea sanple varies In

concent r&tion or corrp@fsthﬁﬂbﬁcﬂﬁta%me fosaof thenempaanéef-mteresand  wher ei n one of
said at | east two conponents is the solid crystalline-formof the
conmpound-of-interest, having a known activity, ii) the array is conprised

of at |east!%6 difhﬁrfeﬂb@f'toffrhrmﬂ%Whﬁfplin)thetqeelpemdai-lritsrea‘t dranbarmiggedtingut  of t he
conponents at sepaidtRicaShiRRrihdPPoathli pl e sources under the control of an
aut omat ed distribution méchanism “and iv) the array can be connected to or
accessed by neans for screening each sanple for at |east one variable
relati nﬂot0129chem&ﬁéthwofeﬂmfﬁuhaeﬂ%& gamd@f RE0E R8I0 nha@otﬁégg)' es by
usi ng processing nmethods to ?enerate an ar nErl sing processed sanpl es
of the conpound- pAlyiuglegtidssan o lﬁwcmmmlcynlma golgucteptidecoingpte. herqimcessed

sanpl es to detec) ,akidd, g?,‘gﬁudgﬂgn%tc]?g?gl csRliid-form and d) sel ecting one
or nore processed sanpl es that do no P{ave solid-forns in

130.  The method of claim 128, wherein the compound-of-interest is a known

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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order to identify the sets of conditions or conponents that reverse
formation of the solid crystalline-formof the conpound-of-interest 128.
The nethod of claim 127, wherein the conpound-of-interest is duly2004
pharmaceutical, agrochem cal, or veterinary product. 10 129. The method of
claim 127, wherein the conpound-of-interest is an oligonucleotide, a

pol ynucl eoti de, an oligonucl eotide conjugate, a polynucl eotide conjugate, a
protein, a peptide, a peptidom netic, or a polysaccharide. 130. The net hod

of cl ai m 12833 wherehahddst cGERPOU R thdHafd e difs Wﬁbs cPbe pierced

phar maceuti cal conpound. 131. The_mnethod of claim wherein 't he

phar maceut i cal | ¥it3a siagdard syppgeagpdie apdifividpspiratedghnongh the syRaegfin toremayet han
about 1000 g/ nol goivBt A3 the R, Met hod of cl aim 128, wherein the anmount of

t he conpound-of-interest in each sanple is |less than about 100 mlligrans.
25 133. “The nethod of claim 128, wherein the anmount of the

conpound- of 1390t eTEShethdd ¥k 150 0MRERBiniofe hiSRste tdhlesNRY FrohQRe B3 H6:QTT NS,
134. The nethod of claim 128, wherein the anpunt of the

conpound- of - i nt ePtBgaPpesHhresneghip pidedskonc@és t han about 100 nanograns. 135.

The met hod of cI@in11§§mmm@Qbﬁkmnhmgof@gahgxghymﬁng&mgach sanple i s between
100- 30 250 pl. 136. The nethod of claim 128, conprising at |east about

1,000 sanpl es. 1%7. THePheiRLEROM the slidnforme! thikempewrd pRBtESHp| es ar e

contai nad in gl ags samplidndityBLsne oBMotdbftheWBindbnegidpport plate. 102 7 July
2004 138, The nethod of clalm 137, wherein the caps of the glass sanple

tubes can be pietlced 2fumhorLortentrigp 9f por AgEs AR degPrPensaiss | ui d aspi r at ed

through the syrigge tiphykRallsBEYf@ne ShHERL S EMPobdies, bube. 5 139. The net hod
of claim 128, wherein gne or nore sanples differ fromone or nore other

sanples with res@ect P at |east one of, a) anmount or concentration of the
conpound-of -interest, b) the physical state of the solid-formof the
conpoun&iof-interest, 10 c) the identity of one or nore of the conponents,
d) amoutt ob¥0conEReipethad BrlaEn L whereingpe @ ragre pHbe eampoBFbYIs & solvesy, a physi cal
state of one or BN & atasd BEadaRRD AL eSts pRficlk br 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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pH. 15 140. The nethod of claim 128, 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 cryst’dnliZie4 or

anor phous solid-forns, an additive that dissolves solid-forns, or an
additive that inhibits crystallization or precipitation. 20 141. The nethod
of claim 128, conprising two or nore different pol ynorphs of the
conpound- of 14t eleswethadgf clairh d2§rphbrgi podcessinginmpthbd8to e thsemey t wo or nore
crystalline for . nd-of -interest, wherein at |east two of the
crystalline for @nﬁjg\%ﬂgbﬁ???ﬁﬁnt 25 crystal habit. 143. The nethod of
clai m 128, wherefn t #busghgaiieal property screened is selected from
stability, sol ubg)| i thjusQ{q@ﬁﬁl ution, conpressibility, conpactibility,

nel ting point, or resistance to absorption of anbient noisture. 30 144.
The met f%d of cl & m aditingeraeuat ¢r condsnmation pEthe porpetindrpldinsresisanpl es wi thin an
array are subj o8 edad;uiRg A66HPMn %Jlf&ﬂ%f&ﬂ%%} nﬁfe%fﬂ'}e%ﬁf:&'[&htﬁf rom t he
processing nethods to which other sub-arrays or sanples, wthin the sanme
array, are subje®t ednuciggtiory July 2004 145. The nmethod of claim 128, wherein
processi ng methogs tg.gengrate the array conprises at |east one of. a)

adj usting a tine, b?r adj usting pH 5 c) adjusting anpbunt or concentration
of the conpound-@f-imnérpibisgt,he@yapa@}i@s@ﬁqngomnnfthepommm@émrati on of one or
nore ofqd he conpgnentgun, €) nucleation, f) precipitation, g) controlling
the evaporation of one of nore of the conponents, 10 h) mixing, i)
agitating, |j) hBati#gfating) cooling, 1) adjusting the pressure, 15 m

addi ng addi ti onaj) CORRARENt s, n) stirring, o) mlling, p) filtering,

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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g) centrifuging, 20 r) emulsifying, s) nmechanical stinmulation, t)

ul trasound, u) | aser energy, v) a tenperature gradient, or 25 al | owi ng
the sanples to stand for a period of time at a specified tengdedtddfe. 146.
The net hod of claim 128, wherein at |east about 1,000 sanples are processed
in parallel. 30 147. The method of claim 128, wherein the processed

sanpl es are_anal yzed by visual inspection, video-optical mcroscopy, inmage
anal ysis, pHtari ¥W$tth05%ﬂ% ftheygomprising ejalyzing Hierdetsefediplif derm by

m croscopy, far fgledl seft\Bbiion@PiGah sﬁ@cﬁ&s@&fj’%é{man%g%&bpim x-

m croscopy, or mcro-thermal "analysis. 104 7 July 2004 148." The nethod of
clai m 128, furt hsY dEbyen.geHEprdifiagtionrpwdee:-uy ddbecign dight raictostony.by
infrared spectr ogeaRharGR gchBhtid, 86LtRRFELbREG0 Biffere RTINS CISRREIPY . NMWR,
x- ray diffraction, neutron diffraction, powdér x-ray diffraction, "Iight

m cr osco’spy, sec@fﬁhﬁrﬁé]rﬂ?ﬁ’h‘i’%m@é‘ﬁé)fs&ti on, electron mcroscopy, differential
scanning calorinetry, 5 or thermal gravinetric analysis. 149. The net hod
of claim 128, wherein the processed sanples are analyzed by an in vitro
assay. 10 150: Thes mehadpd c@fm cF%afieredhe piprepsed proois akcemalyzcddy 8miti d- f or ms of
t he compound- of -viirfhh@ELest conprise a salt, a hydrate, a co-crystal, a
dehydrated hydrate, a solvate, a desolvated solvate, a clathrate, an

i nclusion, or a particular polynorph, or has a particular crystal habit.
15 151.10A nedohodtif mdtRIYriclaith N8, Vhereilthd Befebt0@soBifSmRlor 40 06thidu@Sf-OF
conponents that 20 25 30 pronote dissolution, destruction, or breakup of a
solid-form of a EERPLAPHEIIST saftrh ideds, a co-eryipk & flehydratsy hyskep asplvglean array of
sanpl es of the coapoMafsoBlard NIGEAEL an HOIRNGA, oF Nbrticklar SEYBGHH, M ns&QPONeNt
sources for the sanples of said array, at one or nore concentrations, 2)
form ng said ar refticer appihskitof the conpound-of -interest, wherein:

15 151. 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
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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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 said at |east two conponent’duy20fhe
solid- formof the compound-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 conponents at separate sites fromnmnultiple sources
under the controb) of eracesgpg hasanendesdy 98ing pigcisoing mebpderie generaterad alrey  wher ei n
the array can be connagiink gdbsAGERRREG By confBHICorlifereior cCNI NG each
sanple for at |east one varrable relating to chem cal or physical
properties, 105 @ Jul §pabong the)presessedsagiping tq drécctat Aggbteone withes thegolpk ocessi ng

methods to general e apnfll Y cofRREbEhMERLAFCSSed sampl es of the
conpound-of -interest, c¢) analyzing the processed sanples to detect at |east

one witHout the Fol i dsclsctipgrnsior mpee peesaysodisaenplss thapdanas bave tharglidfagn ofe| ect i ng
one or more processeds aihlditiabiRladPniflr AGIHE S didodpim af | the
conmpound-of-interest 1n order to 1dentify the séts of conditions or
conponent s that inhi bfampoaeehatdrhist formpasion of the sqligripimpe!l thompowsirind- of -
interest. 10 152. Thejmihod of claim 151, wherein the conpound-of-interest
is a pharmaceutical, agrochemcal, or veterinary product. 153. The net hod
of claim 151, wherein the conpound-of-interest is an oligonucleotide, a

pol ynucigeot jgde, ik QLGRS 951, dBecRAhd D Smnd@ofﬁﬁﬁ{k%ﬁ%iﬁﬁﬁhdp@&tﬁﬁm ugate, a
protein, 15 a peptide, a peptidom netic, or a pol ysaccharide. 154. The

met hod of cl ai m asgchemjsels en vsteringy pwapdund- of -i nterest is a known
pharmaceuti cal conmpound. 20 155. The nmethod of claim 152, wherein the
pharmaceutical is a small nolecule having a nolecular weight |ess than
about 1000 Bnol Themaghoddelajrp i Ho wherindhegompegr-ofvigered iiypntoligomaiseiite. of t he
conpound- of - i nt b} : | S L llgrans. 25
157 "The. met hod e e R S EA  pg o oo el el
conmpount® of - i nt e% 2aptids, g periidamingiigysira pplysdcelpgide.han about 100 ni crogr ans.

158. The nethod of claim 152, wherein the anmount of the

conpound-of -interest in each
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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30 sanple is less than about 100 nanograns. 159. The method of claim 152,
wherein the total volune of each sanple is between 100- 250 gl 35 160. The
nmet hod of claim 152, conprising at |east about 1,000 sanpl es. TylygO00A July
2004 161. The nethod of claim 152, wherein the sanples are contained in

gl ass sanple tubes in a netal support plate. 5 162. The nethod of claim
161, wherein the caps of the glass sanple tubes can be pierced with a
standard syringe needle and fluid aspirated through the syringe tip to

renove solpgnt femeda®rs Livhe: 5218 ereil B sﬁfrﬁ%lgpzﬁle anta%ea'lr{rﬁlgs% ZamMPRHE N one or

nore sanples differ fromone or nore ot her sanples with respect to at

| east one of a) BAMHA sWPoEBAEent rati on of the conpound-of-interest, b) the
physi cal state of the solid-formof the corrpound of -interest, c¢) t he
identity of one or nore of the conponents, anount or concentratl on of

one or ror e%3f tHE ehesShelains161, whereip the MF‘@@"‘SN@P@ telfes ganebegiereidr e of

the conponents, ﬁihzf&tarﬁﬂds}.@fkenléa?edﬁ@hﬂﬂqsﬁ}ateﬁalﬂ%ﬁghltﬁ@syn ffbRenRfe Or nore
of the components is a solvent, an acid a base, an’'a d|t|ve t hat

affects particl SObFPIdIoPsPalbei ze, an addi t| ve that 20 structurally
stabilizes crystalline or anorphous solid-forms, an additive that

di ssol ves solid-forns, or an additive that inhibits crystallization or
preci pitatilgh: 18%method ofgleinbtPZowhasin ot agmore wawise diffenFommae o merer e

di fferemt polynyiRbSangfiesthifh reGOIROMNG: Qe bt erest. 25 166_ The met hod of
claim 152, conprising two or nore crystalline forns of the

conpound- of - i nt & estAMAWPIET spneeniratippalidhe sompoptd-efiaicesty st al | i ne forns have a
different crystyl habjdysicalQtak®f the THRI-Hoh BPMe 86mSduRd-BE-ihReest, WheT €I N t he

physical property screened is selected from stability, solubility,
di ssol uti on, d%r edB% Yeatity 9f ong ghaparetof BECPPRONEHBI t i ng poi nt, or resistance

to absorption ofd)an%ﬁ)nﬁtd&reb@wfaﬁonMezr&lwexéf%@%na&éms The nethod of claim
152, vvhereln sub- arraﬁ/@ or individual sanples within an array are

subj ect'@d to prdes i hysieAkEAIE S ORerPAMORE o thii OMBPRSAES. ¥ om t he pr ocessi ng
methods to whigh otdier sub-arrays or sanples, within the sane array, are
subj ect ed.

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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5 169. The nmethod of claim 152, wherein processing nethods to generate the
array conprises at |least one of: a) adjusting a tinme, b) adJ' usting pH, c¢)
adj usting amount or concentration of the compound-of -i nterest,Juh}OZOQ?

adj usting anmount or concentration of one or nore of the conponents, e)

nucl eation, f) precipitation, g) controlling the evaporation of one or nore
of the conponents hg mxing, 15 i) agitating, ) heating, k) cooling,

1) adj ust i n&P& heThi e of claig 1 3% whergingulipmays naindiv sk saepleswithie 8 arjay
stirring, o) mil %%jecj[@)tof;rbééﬁﬁ%ﬂ&hods%at%%Qéff‘ i BbA%he prédkssilfhetiday! N9 25
s) nmechanical stinulation,  t) ultrasound, u aser ené)rgy, a

t enper at ur e gr adioerttich qper gRb-astayHol spgpleh evithiipt wmennas eeesubitaed. a peri od of
time at a specified tenperature. 30 170. The nethod of claim 152, wherein
at | east_about 1,000 sanples are processed in parallel. 171. The nethod of
claim 152, {ffer e‘iﬂfxﬁrpﬁ@%f@@e%é@dwgqﬁwlpweamm&mﬁymmwemeguw 35

i nspection, videgmgpkésetleadibd gSCOPY, image analysis, polarized Iight

anal ysis, near 108 7 July 2004 field scanning optical mcroscopy, far field
scanni ng opti cal i c?%éwysun%\t om c- force mcroscopy, or mcro-thernmnal

analysis. 172. The ngjj‘jm%ﬁﬁ claim 152, further conprising analyzing the
detected solid-formby 5 infrared spectroscopy, near infrared
spect roscopy, Rafan HRg BRWB T congomration piihe epnrfonadef-isisrestaeut r on

di ffractg on, powgler ajdsave Shdubd FCbhRRratibh 8 ne Bk HoRSF Aomponents,

€)  nucleation,
) precipitation,
g)  controlling the evaporation of one or more of the components,
h)  mixing,

15 i) agitating,
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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second harnoni c generation, electron mcroscopy, differential scanning
calorinetry, or thermal gravinetric analysis. 10 173. The nethod of claim
152, wherein the processed sanples are analyzed by an in vithigly284y. 174,
The met hod of claim 152, wherein the selected solid-forns of the
conpound-of - interest conprise a salt, a hydrate, a co-crystal, a
dehydrated hydrate, a solvate, a 15 desolvated solvate, a clathrate, an

i nclusi on, or a Péfesaamingertiselmigereny, fafickissanmingoptical miskeseopyy stabiat  habi t .

175. A net hod of forgemtiobdbpy) Gr Afbr@ el hnAR]si d-form of a
conpound-of -i nterest, conprising: 20 a) preparing an array of sanples of

the conpound-of-interest, conprising: 25 30 1) selecting conponent sources

for the sanpies ke mahdh cﬁrrcraﬁﬁ(;sz@hﬂaecoﬁl;)@?%%ggg@g%%{eag g%ﬂa_i,f?&)egjc orm ng

said array of saglp#rl es of the conpound-o erein: h sanpl e
conprises” a di f f @8t sReEkaseony, wrr afrared spsetrasonpy, RomgponestiosopnhdMRix each

sanpl e vari es i NralRffraciBR SRR AR 0B posRBROSY ileRLkif 183kt hifRSLs ﬁne
material, and wherein one of said at 'l east tWwo conponénts IS thie

conmpound- of - i nt efe6¥d bappppicRgneationodirrtrar micreseyny, fliffrrentin scanping caleringtnypr i sed

of at |east 96 d&;tﬁ@ﬁlg@amégﬁlysjsj i) the array is fornmed by input of the
conponents at separate sites fromnultiple sources under the control of an

automat ed distribution nechanism and 109 7 July 2004 iv) wherein the array
can be WONNEGt edrheindhoddF SRRS B9, QMereiH%ﬁ:{}ﬁocE&E%&ﬁ{p?e@Pfe@galgﬁﬁtﬂ?fﬁﬁlﬂplb)e for at

| east one variable relating to chem cal or physical properties,
processi ng the sHWPP¥E¥-by using processing methods to generate an array 5
conprising at least two different solid-forns of the compound-of-interest,

c) anal yzi n% the processed sanples to detect at |east one solid-form d)
screeni ng t W& softedatlpdipf slaip| s whesein dieseleotettestid-&utms of thd cdrronsd-of- the
conpound- of -1 Nt eh@kk: dtrbAse ¥l WhyBARACRLy SHNAch HMrail RS SBibate f OPET LT €5,
an

15 desolvated solvate, a clathrate, an inclusion, or a particular polymorph, or has a

particular crystal habit.

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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10 e) selecting one or nore processed sanples with new or enhanced chem cal
or physical properties as the optimal solid-forns of the

conpound-of -i nterest. 176. The nethod of claim 175, wherein t/Haly2004
conpound-of -interest is a pharmaceutical, agrochemcal, or veterinary
product. 15 177. The nethod of claim 175, wherein the corrpound of -i nt er est
is an oligonucleotide, a polynucleotide, an oligonucleotide conjugate, a
pol ynucl eoti de conjugate, &) pro‘ﬁ’bﬁrﬁntheaﬁ@e@mbéémnact@etpm@mwm c, or a

pol ysaccharide. 20 178. The netQRods @) sGlLakdp MTI@H eL8k agt? Vanﬁl
conmpound-of -interest is a known pharmaceutica npoun e net hod
of claim 176, wherein the phar nigtesng foch¢mipal opphygigdliprapeitiesul e havi ng a

nol ecul ar wei ght essy hasn claim
176, wherein thebarmunﬂtb of ?ﬁgﬁgngrriﬁgggﬁ -égl?%xl;eﬁt&'ggréégoqsyj élgﬁ{emqn le is |less
than about 100 milli geampsising gtieastitie diffrembeplifiomisaf the po@pouptef-ttarest.he anount
of the conpound-gf -i NERLE tHe r&@s‘%gﬂsaj?h 168 /BBt ot Roalt BRSsolii @ ALOUL 100

m crograns. 182. ‘The netho claim176, wherein the anount of the
conpound- of - i nt efest ?Cﬁfﬁe@aéweS@@nfﬁﬂésqf@lqsé%éet@héﬁﬁlf%fb@bd forge ofthmogr ans. 110
7 July 2004 5 183. Th@on%%w&t.iﬂérealvﬁfhrﬂe%ﬁem%&a@hé}h% Gﬁﬂh%]@ah vol une of
each sanple is between 100- 250 |. 184. The nethod o aim 176, conpri sing
at | east about 1,000 BraPFﬁtllfésaﬂﬂBS The net hod of claim 176, wherein the
sanpl esyar e cont i ned te. 186.
The met hod of clg m 1?3»(3'156!3“l %?gf%%gﬁg&g% S OF ek Qltﬁn{(’gglgénhawp éehre{ntljogie% can be
pierced 10 with a stEfWﬁla%lafoﬁ’WiFsrﬁéhﬂrf@é@F]éOh@r@Hﬁlﬁ fohe %lmolﬂ@d efdntetesiough t he
syringe tip to renove solvent fromthe tube. 187. The nmethod of claim 176,
wherein one or nore s les differ fromone or nore other sanples with
respect to &6 | ejé}é,f{m?ihfglpfﬁ cluizn 535, wheseinthegpmpamd wfrinterest e pharmapeatical,

conpound- of - i Nt efB&hemial (;rh,gtegg%s @it state of the solid-formof the
conpound-of -interest, cj) the i entlty of one or nore of the conmponents, d)
amount Bt concentration of one or more of the conponents, e) a physical

state of ongz7or PRI Reta JrBBint PIEPRRERE $he Bhpound-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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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 additive that affects
particle or crystal size, an additive that structurally staBilPyzZ8
crystalline or anorphous solid-forns, an additive that 25 dissol ves
solid-fornms, or an additive that inhibits crystallization or precipitation.
189. The nmethod of claim 176, conprising two or nore different pol ynorphs
of the conpBundTefmethadafslyim 170 whaein thetetalelumsdf gichstaplpisbrevece 8ifbr i si ng
two or nore crys&gjlh_i ne fornms of the conpound-of-interest, wherein at

| east two of the crystalline fornms have a different crystal habit. 111 7
July 2004 191. The nethod of claim 176, wherein the physical property

sor eencd |5y 1 6RO L ing SAEHPAL Yoo el UL on

conpressi bil1ty, conpactibili ol nt, Or I'stance to

absorpti®n of anbient noisture. 5 192. The nethod of claim 176, wherein

sub-arrays I gl Vi L L : i

processi ng Prrg;esf hogjée l%lﬂg(?d oafrégﬁ%)?%?gﬁ%%l? t%rs%%?lt%zgerg%orn(t)%qeegsl?%‘gis(rgr%rbﬁgg}g % to which

ot her sub- arraysingrmeiaispipes platei t hi n t he sane array, are subjected. 193. The

met hod of claim 176, wherein processing nethods to generate the array 10

conprises at |least one of: a) adjusting a tinme, b) adjusting pH c)

adj usti ng ah@unt Termebyvcd nlaimai §5% wherkinthrecaporfjepiads ssinplattiens est be mrealdj ust i ng

anmount concen i r he. G, :

nucl eatﬁ{)n, f) pgg@% ;ls)tlg‘%hgﬁ Sgﬁ&%gré% gdclz%%td ?lgﬁa}sé%?%dhe e@g;ﬁ)%ﬁﬁeot#ﬁgs gnéor?’g or nore

of the conponent splvenhffomiheitvhg, i) agitating, 20 j) heating, k) cooling,

1) adjusting the pressure, m adding additional conmponents, n) stirring,

25 0) mlling,
187.  The method of claim 176, wherein one or more samples differ from one or more

other 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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p) filtering, q) centrifuging, r) enulsifying, s) nmechanical stinulation,
30 t) ultrasound, u) |laser energy, v) a tenperature gradient, or w
allowing the sanples to stand for a period of tine at a specifulgdo04
tenperature. 112 7 July 2004 194. The nethod of claim 176, wherein at | east
about 1,000 sanples are processed in parallel. 195. The nethod of claim
176, wherein the processed sanples are anal yzed by visual 5 inspection,

vi deo- opt i c&?l. m Thaosahplof clam s, whekipshephypal propaydcieergh is selieated/Boms;, near

field scanni ng oghi-&al. m.6: . f fiald scanni. tical .m croscopy,
atom c- force m %:grlﬂcl)s ’osf))iﬁoﬁ%”l’) agn%@ylgy’tcgép Iﬁ%ﬁ?bﬂ%ﬁ’é‘l%%g?%lg%iygg’.eitf?ggonrlrn?é%ﬁwod of
claim 176, f urt hesistemepr isomgorad ainpenimgoistive. det ect ed solid-formby 10

i nfrared spectroscopy, near infrared spectroscopy, Ranman spectroscopy, NVR
x ray diffraction, neutron diffraction, powder x-ray diffraction, |ight

m cr oscdpy, 192s ecGinétbedad nlain fi@nwhertinouh-arelye ot individwal ssngdesopthin didher ent i al
scanni ng cal ori . I i S, 197, e net hod
of claim 176, vvhngrtf5 éﬁec%eﬁéo %‘?%‘%e rg%fl@él}rﬂpgﬁe:é d%e@eﬂ%%ﬁ%% {f%gsﬁl%gﬁle}h%& vitro
assay. 198. The testthddbtlek sublagaps & 26ppleh eitkinthe shme swedyewt ewbjsli d- f or ns  of

t he conpound-of- interest conprise a salt, a hydrate, a co-crystal, a
dehydrated hydrate, a solvate, a 20 desolvated solvate, a clathrate, an

i ncl usi on, . a Pearmétbed dclapol Ionwhehin porcedsiag mathogrto geretdteathe arayst al  habi t .
25 30 199. Th im175, wherein the optimal solid-fornms have
alar ggﬁ)surface-?og%%%%glﬁg&?gétﬁb. 200. A nethod of identifying a solid-form
of a conpound- of a)i nt ®fusting mfiméy i nproved bioavailability, conprising: a)
preparing an arr@y Oatdi?sﬁﬁﬁp s of the conpound-of-interest, conprising: 1)
sel ecting conponent sources for the sanples of said array, at one or nore
concentrations, ¢ adjusting amount or concentration of the compound-of-interest,

d)  adjusting amount or concentration of one or more of the components,
15 e¢)  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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2) formng said array of sanples of the conpound-of-interest, wherein: i)
each sanple conprises a different mxture of at |east two conponents,
wherein each sanple varies in the concentration or conpositi/ddyg#0hat | east
one material, and 113 7 July 2004 wherein one of said at |east two

conmponents is 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 ii%ut Blie meteodd sl £76: wherein gblgast alout 1,000spmples 4r¢ prevaseedtin pl e

sources under thg.gaptrol of an automated distribution nmechanism and iv)
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, 1650 byndhQefStcRth I REwRaERY r&xssufgagg%e%%ﬁ?ﬁ eﬁgyoﬁ.safﬂods to
generate an array conprising at |east one solid-formof”the
conmpound® of - i nt elnansetiong Yidep-eptigal mHeyoschy, prass esdysis, pasrisedcht analisiserser at | east
one sol 1 d-form g SahERN G nEoSBHP A ek cAhe EhiddflcfRthos hdeils f oM Of
t he conpound-of - interest wth inproved bioavaiFability, and 15 e)
sel ecting one orfomsmEctpicor. ssmigTatmmabanalysish i npr oved bi oavail ability as
the optimal solid-fornms of the conpound-of-interest. 201. The nmet hod of
cl aim 200, wherein the corrgound-of -interest is a pharmaceutical,

£

agr ochemi cal9- or Theanehadpd ekyiny Bl thether compigng anglyeing e Hergotest sobid-&irmbz 00,

wher ei md he compaiRds Qe Rt &yenbr ﬁﬁa@@sﬁékf’r&fﬁgﬁpﬂﬁ&hisg&tmﬁop DRMRYC! eot i de,

an ol i gonucl eoti de conj ugat e, a_fpolynucl eoti de conjugate, a protein, a
peptide, a pept i @paiftipy negrongifgartipsnorter-ge difpstion Jghtpieroserhod of cl ai m
201, wherei n t hescommaunficendritid! @&lroh hidos O itfelRRB SBLEM Lk RinegoMPOUNd.
204. The nethod of claim 201, wherein the pharnmaceutical 1s a sma

mol ecul e havi ng ¥ themsplesayimgtingeialyss- | ess t han about 1000 g/nol. 30 205.

The nmet hod of claim 201, wherein the anount of the conpound-of-interest in

each sanple is |l ess than about 100 mlligrans. 114
15 " 197.  The method of claim 176, wherein the processed samples are analyzed by an in

vitro 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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7 July 2004 206. The nethod of claim 201, wherein the anmpbunt of the
conpound-of-interest in each sanple is | ess than about 100 m crograns.
207. The nmethod of claim 201, wherein the anbunt of the 7 July 2004
conpound-of -interest in each 5 sanple is |less than about 100 nanograns.
208. The nethod of claim 201, wherein the total volune of each sanple is
bet ween 100- 250 |. 10 209. The nethod of claim201, conprising at | east
about 1,000 sanples. 210. The mhdmidomefofcshidiaﬂa@ﬂﬂwomhupmmhtsistthe sanpl es are

contained in glass sanple tubes ) S 15 211. The
met hod of claim 210, wherein th(éom Om% gﬁm%ﬁ'ﬂ hzﬁg gths]g% Iv’ttji'.ibes can be

pierced with a standard sy)rl ng@en@adkeormnHeddfmt masag@dlffaltemamhlmugh t he
syringe tip to renove soI tlls"leo t ube. . 3 in qu%fth'el'Qe et tttsgs | ai m 201,
wherein one or nore sanpl es d|f er r'om one orp “othet ﬁes W th
respect §o at |east one of, a) amﬁmtlmﬂtlpd:smmwmlmdentMmfroltdﬁm

conpound-of -i nterest, b) the ph f sol i,d-form of the
conpound-of -interest, c¢) the |%§1 ]}?a%%dd% %glﬁlgmgéhgﬁﬁr?eangf t he conponents, d)

anount or concentration ofivpbne whercmtheanﬁytdné)ecmmp@ahntosaccesz@te() a physi cal

state of one or nore of the co ne of clalm
201, wherein one or nore of tthgaéﬁg%ﬁ%rﬁt%“‘ %Clpsmgﬁjforaﬁeasone {C) th

base, an additive that affects lwliftltlgml@ermpalorylsflsadilpmpzmes an addi ti ve that

30 strugfur ally t abi {)lljogeggncﬁcﬁ%%;l% és bg%mgé %%Er?%% H\ﬁ/%d% { ch% ner.a rz]llnrrﬁall‘r%)gn

addi tive that |ssol es’ s
crystallization or premlppsmgatlmto@]sdhd fﬁheofr&t:hmbouﬁd cﬂrlaiemsth conpri si ng

diff f 35 115 7
Jur'y 2004 215, The motRaRtBra e iPies SRR ITRE . 2005t (i ne

forms of the codx)pounm@ﬁmg theearasits, tothecrtdﬁmre@whldém of the cahpdunéd-of:r yst al | i ne

fornms have a di fferenﬁlter&{xeﬁﬂ r@v%@ino%va‘riabﬂ]@ an ]he nmet hod of claim 201,
wherein the physical proper’t &ereened 18581 %€Cted from stabili ty,

sol ubi 11%y, dissel uti @iﬂctlmgmtploegtemlprdcmatsgd sagplep avith irlyprbvekl\bjoamaslabititygpspoi nt, or
resistance to absorpt e gpt&ttal @H&'-f%ﬂﬁs omesc%}ﬂg&nd-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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217. The nethod of claim 201, wherein sub-arrays or individual sanples
within an array 10 are subjected to processing nethods that are different
fromthe processing nmethods to which other sub-arrays or sandul2004 t hin
the sane array, are subjected. 218. The nethod of claim 201, wherein
processi ng nethods to generate the array conprises at |east one of: 15 a)
adjusting a tine, b) adjusting pH, c¢) adjusting anobunt or concentration of
t he conpoundlbef - The methet of clijm 20, whtreinghecampuntt of the compamdiof-arttéresh inodfaclone  or

nore of the Conpggﬁﬁgékﬁs£%1QM&H?@%ﬁ9&%M&Q f) precipitation, g) controlling
e

t he evaporation of "'one or nore o onponents, h) mxing, i) agitating,
j) heating, 25 k) cooling, 1) adjusting the pressure, m adding additional

conponentss, o) ifgléﬁr}%tlé fc )r?%l' lv'hE]r nthe%%oﬁ)n fltl'lecgﬁi agld-ofﬂ}tggs%ni({a f ugi ng,

r) enul sifying, ani ca sflnu ation, ul trasound aser
energy, 416 7 Juﬁyxﬁﬂ@hsvmmampédﬁ@namgmemgrad|ent or w) allow ng the
sanples to stand for a period of tine at a specified tenperature. 219. The
met hod of claim 201, wherein at |east about 1,000 sanples are processed in
5 paral | el . 26820. Tithwethed H{gliin £01g iherpin 2@ Ttotaltedues of eedheapplo cdwtenn $8vpl es are
anal yzed by visual, ;inspection, video-optical mcroscopy, inmage analysis,
pol arized Iight andfysis, near field scanning optical mcroscopy, far
field scannlng optlcal m croscopy, atom c 10 force m croscopy, or

m cro- th?r e de fé%lgétgéd (%%l]agn?: ecm]é};[ng%cgia eas? boumg(% hmpl"ért her conpri sing

anal yzing t sol’l

210.  The method of claim 201, wherein the samples are contained in glass sample tubes

in a metal support plate.

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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infrared spectroscopy, near infrared spectroscopy, Raman spectroscopy, NVR
Xx- ray diffraction, neutron diffraction, powder x-ray diffraction, |ight

m croscopy, 15 second harnonic generation, electron nicroscopyuly2004
differential scanning calorimetry, or thermal gravinmetric analysis. 222.
The met hod of claim 201, wherein the processed sanples are anal yzed by an
in vitro assay. 20 25 30 223. The nethod of claim 201, wherein the

sel ect ed soPiY-f Shevetbed efiskaire 30Ms comprisiiztwp ot merestysieBinp firseoftheal t, a

hydrate, a co-cr Xﬁﬁﬁllund-gf-ﬂ%mm ﬁ/ﬁér@g ahl)é%'f RlFof ik LaYifHe ?crnn@ ha WSS

solvate, a clathrat'e, an 1nclusion, or a particular ynor ph, or has a
particul ar crystﬂwﬂﬂdﬁbﬁ 224. A nethod of |dent|fy|ng sets of conditions
or conponents that produce a conpound- of-interest or an enantioneric
derivatlve thereof in enantionerically enriched or conglonerate form

conpri sitg: 2K plbpmethedofaitin 29 hayherindbrmiyeisal pfopemescieomdduseticsd domt er est or
the enant | omer i Qtaﬁl%' %ﬂﬁ)ih\ﬁe disSONTRE! hssiblilityS &ty GHTRRNERE oFOur Ces

for the sanples of said array, at one or nore concentratlons 2) form ng
sai d array of safgsisiscede ahsptiemefisolieat Beistyet er est or the enantioneric
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
sanpl e vari &5-i nThevaethedefclaim Rak whercimrsue-amays of infiyiduelfsampled within amareay

materialg and whel de&téaqulgf:cs§§% HeBibdstBRAS e dimn@ﬁlw%ﬁmc%ssi@ hd¥ods

conpound-of -i nterest "or the enantioneric derivative avin kKnown
activity, ii) théfﬁwﬂhwh¢§mtﬁﬁw$m§@mpb%“@@Hﬂb%%mwgaﬁdﬂﬁﬁdwéﬁﬁ sanpl es,

218.  The method of claim 201, wherein processing methods to generate the array

comprises at least one of:

15 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)  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,

116



iii) the array is fornmed by input of the conponents at separate sites from
mul tiple sources under the control of an automated distribution nmechanism
and iv) wherein the array can be connected to or accessed by7 WEaP& for
screeni ng each sanple for at | east one variable relating to chem cal or
physi cal properties, processing the sanples by using processing nethods to
generate an array conprising at |least one solid-formof the

conpound- of -i nt ev)est a mperhlare gegddast.iooner i ¢ derivative in enantiomerically
enri ched or congl el dhoplc0AkH kY bl RHiREGPPGRAR AR, det oc!

at |l east one solid-form Screehn Ing t les to ct enantionerically
enriched or conglonerate processed sanples, and sel ecting one or nore
enant i omer i $3) | YTRARLENAH Rlm SONGhAHR bALE: HoACERRALn 1§?%P%I%§es§eta iprder to
identify the sets conditions’or conponents t

conpoundﬁof-lnteW@ﬁklor the enantioneric derivative thereof in
enantionerically enriched or conglonerate form 25 225. The nethod of claim
224, wherein the conpound-of-interest or the enantioneric derivative

t her eof is #0phafrrmdhbad of glaim e whereinitheaprocessed spoples prsanalyzsd briviswal 226. The
met hod of claim e oneric
derivative ther e%fgp Z‘El'C téd?gﬁa% &)t%ﬂﬁ%freot% g@@ma‘l)fl}s %&%&e@ﬁ%ﬁ %a)g Ba&g}

ol i gonucl eot i de Bdd é@h@ﬂﬂg@tﬁéﬂ crpEsop fs IﬁeldtSF@elngoﬁ}oabalC@SCanmwa n, a
peptid a pepti EL ﬁﬁﬁ@ ride. 227. The method of claim
225, mﬁg%eln theH@%%pou% %PFP%T%€§§%§or the enantioneric derivative
thereof is a known pharnaceutical conpound. 35 118 7 July 2004 228. The

nmet hod of cdgim &S, e ] e having
a nol ecul a%ﬁwel glﬁ%netess ft% 1ﬁ{§r}]§@bgﬁﬂtﬂé}ff gl%i]}é &?ikz%%%@d%%dgg{lﬁ'fﬁ&%% claim
225, wherein themﬁm@mectmscqpheuewnnﬁ@mh@c@fmmé%m sprctresaepy, BMEhant i omeri ¢
der i vati ve 't her eq( aifly gt fod iRl fadidn B9 Rubap sfPRHD, ngﬂ nfboldogy ans.  230.
The met hod of cl ai m 225, ereint nmount e co P I'nt erest or
the enHntiomneri @c@érhavmmq,@wﬁ@pe@fmmn@a@shomadrﬂbrenuaé sda@sw tahpmimetipout 100
mcrograms. 10 23%nerhRGMRhARdR]ysE! @l m 225, wherein the anbunt of the
conmpound-of -interest or the enag tiomeric derivative thereof in each sanple
is less than about 100 nanograns. 232. The nethod of claim 225, wherein the

total vol umprof LRChSRTLRIn 20108hUEE Ml essePQrdples 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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15 233. The nethod of claim 225, conprising at |east about 1,000 sanples.
234. The nmethod of claim 225, wherein the sanples are contai ned in glass
sanple tubes in a netal support plate. 20 235. The method of’J Eyéig?r‘?234,
wherein the caps of the glass sanple tubes can be pierced wth a standard
syringe needle and fluid aspirated through the syringe tip to renove
solvent fromthe tube. 25 236. The nethod of claim225, wherein one or nore
sanpl es differ from one orDmor ecachsamle comppbess diffarent medweefatieastaro| east one

of ., a) ampunt or concentrati onc@f,chbifs, GREBRAWRG-Rhplk PARE §Sthe OF the
enantionmeric derivative thereof, b) t he physical state of the solid-form

of the compound-of-interest or FOMESHI3EONGs SOFPQSTHER PEt draptiopampigrals amdr eof , c)

the identity of one or nore of {;Vﬁgelggﬁg)&@garafsleasggwoqﬁp@gﬁm@qstﬁpncentratl on
of one or nore of the conponents, e) physi cal state of one or nore of

the conpbnents, or f) pH. 35 11¢Pmpogig- efflzt@@atozﬁrpenmﬁemm%uatm, cl ai m 225,
wherein one or nore of the conpRA&Rtaknbwn &usfRy,vent, an acid or a base, an
additive that affects particle or crystal size, an additive that

structural |y stabilizes cribst al e a@ass commsisphefasleas Po diffesripemplan additi ve

that dissolves solid-forngy orth@gngggygﬂng@bglggh Ofmghahﬁoﬁerﬁgéfgéﬁalté zation
or precipitation. 5 238. The met hod "of claim 2 nprising two or nore

di fferent pol ynorphs of the coﬂ’f?éﬁﬂ’aﬂ%}#uﬂlﬁoéﬁcé%@d@rﬂlﬁt%“@ Ationeric

derivatioe thereof. 239. The ne{liqe:&f diglinhith Aéhans@ MG Si Ng two or nore
crystalline forms of the 10 conpound-of-interest, wherein at |east two of

the crystalline forms havelVi d|Wh“éﬁléﬁ'tea”éﬁ‘%tbﬁlcoqﬁi&ﬁ?c{to02@(9655@1‘19’ nmet hod of

clai m 225, wherein the physi cal nBIQRG stréerdfy B4 \GRhpleIorSeles§ bRty fihne
stability, solubility, dissolution, conpressib |I|F compactibility,

mel ti ng point, or 15 resi st anc® aﬁlég@lfél@?“ﬁﬁll%hhyéﬁalw@ﬁ% noi sture. 241.

The method of clgi m cesmﬁgﬂhegﬁnpmtayaglﬁgyﬁcéagmg ﬁ&h&ds%igéneéérml Lfigy W thin an
array re subj ect ed 0 processing nethods that are erent fromthe

processithg met hods t SPHiFEA adeastenesplid-fopm 89@3 ermpsnpghpligateragiarhen t he sane

array, are subjected. 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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20 242. The nethod of claim 225, wherein processing nethods to generate the
array conprises at |least one of: a) adjusting a tinme, b) ad'ustiqg pH, 25
c) adjusting anount or concentration of the conpound-of -int erddly 284t he
enantionmeric derivative thereof, d) adjusting anount or concentration of
one or nore of the conponents, e) nucleation, f) precipitation, 30 Q)
controlling_the evaporation of one or nore of the conponents, h) mxing,

i) agitating® | Thejagthedef claim$2%; gpicinghe mwrmaceysignlisa oprdf redleculshevisgr e, 120 7
July 2004 m) addimp@casdiddiPrRad thamBenNens smol.N) stirring, o) mlling, p)
filtering, 5 cl) centrifuging, r) enulsifying, s) mechanical stinulation,
t) ultrasound, u) laser energy, 10 v) a tenperature gradient, or w)

al I owi ng t hgpgsanphSsieth@ FRA 239 whareRehd Hthubf oftheTBmPbund-c2REGLS befle
tenperature. 243. The nethod of claim 225, wherein at |east about 1,000
sanpl es Aare pr ocEINGTS derhuting theneof in sach gamplerisdesptham ahpuiokO0 snibligranp 25,

wherein the processed sanples are anal yzed by visual inspection,
vi deo- opti cal nicroscoe%i inage anal ysis, polarized |ight analysis, near
field scannfify ophs Bethodnfclags ébp ywhempimtheamauat of theramaeyngpfinterest i the oscopy,

atom c- force m &aASGRRY daatilR hEofif BIHBAMAOR NS Ihdn B8t 100 micrograms.

10  231.  The method of claim 225, wherein the amount of the cornpound-of-interest or the

enantiomeric derivative thereof in each sample is less than about 100 nanograms.

232.  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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245. The nethod of claim 225, further conprising analyzing the detected
solid-formby infrared spectroscopy, near infrared spectroscopy, Ranman
spectroscopy, NVR x- ray diffraction, neutron diffraction, gdWiéP0%-ray
diffraction, light m croscopy, second harnonic generation, electron

m croscopy, differential scanning calorinetry, 25 or thermal gravinetric
anal ysis. 246. The nmethod of claim 225, wherein the processed sanples are
anal yzed by23dn i Roe msthedef glagm325, wberpin pre qireorpef theepmponeitsis AsA P, apher ei n

the sel ected sol i dQuaR, A adilie GRMMRULHaRER of BY&01 85E, aRbadithe RRaNt i omeri ¢
derivative thereof conprise a salt, a hydrate, a co- crystal, a dehydrated

hydrate, a sol vattectuellysiabjlizes covatalliss oramorpheueolid-fierms.cn agditivd thet| usi on, or a

particul ar pol yngBies Qidids or BREddieliRk inhibits LdbtaliBBbA or phépithtiol! Y 2004
248. The nethod of claim 225, wherein at |east One of the processed sanpl es

conpri sés the conpound-of-interest in enantiomerically enriched form 249.
A met hod of y3gdentiid e o laiin £5, E&xﬂﬂis&g%oﬂﬁm@Bm&ﬂ%ﬁﬁn&ﬁﬁtoff&@d“ce a

conpound- 5 of-interest or a diastereoneric derivative thereof In
stereoneri cal | y @mppenkef-iperesor thesaanympera denvaivathesshpri si ng: a) preparing
an array of sanples of the conmpound-of-interest or the diastereoneric
derivative, conprising: 1) selecting conponent sources for the sanples of
sai d array,?38t ohie regthodipd elaing 3ide evenrigiog ge or mgre eypiplingjfosad of ther r ay  of

sanpl esjoof the compeuitsiQhtelcR! $hdah aQEast 38 of HeRRLGIRO Wb favd & aliefnt Ve,
wherein: i) each sanple conprises a different mxture of at |east two

conmponent's, wher@¥s®lé#ih sanple varies in the 15 concentration or
conposition of at |east one material, and 20 25b) c¢) 30d) e) wherein one of
said at |east two conponents is the conpound-of-interest or the

di ast er eomet¥0c  dEHeinyashadied clainkgas, vibersin kieguwisierd propsrivyserepricyl inslscted oy i s
conprised of at J@aa}, sS@biftlyl fi8doRItbn 28R Ebility, compactibility, melting point, or

15 resistance to absorption 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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iii) the array is fornmed by input of the conponents at separate sites from
mul tiple sources under the control of an automated distribution nmechanism
and iv) wherein the array can be connected to or accessed by 7 Jebad984f or
screeni ng each sanple for at | east one variable relating to chem cal or
physi cal properties, processing the sanples by using processing nethods to
generate an array_ conprising at |east one solid-formof the

conpound- of - i nt ef@st adsingtaditiondl epsmoperssreri ¢ derivative in stereomerically
enriched or conghpne&gﬁﬁ;fornl anal yzi ng the processed sanples to detect
at least one solid-form screening the sanples to detect stereonerically
enriched or congPboremdliee. processed sanples, and sel ecting one or nore
stereonerically ﬁpriﬁmgg or congl onerate processed sanples in order to
identify the sets of conéltions or conponents that produce a

conmpound? of - i nt efdlest caskifegieg, di ast er eonreric derivative thereof in 35
stereonerical ly gnrighqdngf, conglomerate form 122 7 July 2004 250. The

met hod of clain1§49, wherein the compound-of-interest is a pharmaceutical,
agrocheni cal , orSvet Beshagieal siyngatiae . 5 251. The nethod of cl ai m 249,
wherein the conpgundﬁ@%ﬁmgierest is an oligonucleotide, a polynucleotide,
an ol i gonucl eoti de conjugate, a polynucl eoti de conjugate, a protein, a
peptide, a peptitoni EEirereor a pol ysaccharide. 252. The nethod of claim
250, whgyein theyconpeund.RfedMigk@st is a known 10 pharnmaceuti cal
conpound. 253. ThHe nethod of ‘claim 250, wherein the pharnaceutical is a
smal | mol ecul e h#Yi nylowingthe weples to siamiddena nedsdofitivannt albprgified GOPertunm| . 15
254. The nethod of claim 250, wherein the anmount of the

conmpound-of -interest in each sanple is |less than about 100 m|ligranmns.
255. The nme#fod bhe pethednizon 23 ehetein ot Ivest abayti hP0bfamplee are processed in
conpound- of -i nt efeafin each sanple is |ess than about 100 m crograms. 20
256. The nethod of claim 250, wherein the anount of the
compountR of -interest in each sanple is |ess than about 100 nanograns. 257.
The method afs cl fidthaRl orthgh Qﬁﬂwﬁlg%in_ttﬂéﬁ'bcegﬁg g;{r%;l&far%lg%eﬁl fall S between

100- 25 250 |. 258. The nethod of clalm250, r|S|ng ast about
1, 000 sanpl es. 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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259. The nethod of claim250, wherein the sanples are contained in glass
sanple tubes 30 in a netal support plate. 260. The nmethod of claim 259,
wherein the caps of the glass sanple tubes can be pierced wit/HY2%¢ andard
syringe needle and fluid aspirated through the syringe tip to renove
solvent fromthe tube. 35 123 7 July 2004 261. The method of clai m 250,

wherein one_or nmpre sanples differ fromone or nore other sanples with
respect to A ebliamelird ofrlaim $25, whersin ableast errcaf fhorpaedesspd epmples somprises

conpound- of - i nt ehe sémpdahd-biBtepliySichationtfaly Qfichdieose! | d-form of the
conpound-of-interest, 5 c) the identity of" one or nore of the conponents,

d) anmount or concentration of one or nore of the conponents, e) a physical

state of ONE1oOr ABehodfof lBRIFFAFRANGbSitiddE ofcollfoneh® R Brodldre: JABphRE- of

cl ai m 250, wherein one or nore of the c_onPonen_ts is a solvent, an acid or
a base, “an addi t ffraterept4r 2 drstgiepmerisAleiyative thereotinygtoreamexsally enrighederdi t i ve t hat
structurally st %Flb&@ﬁt&ﬁ&%k&hﬂ)ﬂisﬁ}%z or anor phous solid-forns, an additive
that dissolves solid-fornms, or an additive that inhibits crystallization

or precipitation® 15 PERrngpparayiofsannl of fhgcemposnd-obwigsest ¢ith)y two or nore

di fferent polynorphs @hstdréneric abmAER chprisiher est. 264. The nethod of claim
250, conprising two or. nore crystalline forns of the conpound-of-interest,

wherein at |east two Bf th&EHIEACHPPRRESORESENEST g vampies o saidareayt at opgorcr yst al
habit. @65. The nmethod of gbRicBArbtiodderein the physical property screened
is selected from stability, solubility, dissolution, conpressibility,
compactibility, meltifg pofoRRing gid araysf sampkesof the camrangof-Biterest ordhdi ent

noi sture. 25 266. The net hggki@fonttiditiaeR, whltenei N sub- met hods or
i ndi vidual sanples within an array are subjected to processing nethods

that are different fromthe pro@elEmly compriresadiffesenimiee of i dsesidvio- ar r ays

or sanples, within the sanme arr@,yﬂpoggn@,@Hggigggc@lqamegvg,@zim}[@e met hod of
cl ai m 250, wherein processing nethods to generate the nethod conprises at

| east ofe of: a) adjusting a tiSPBCentrpjongsFeranosiign piat 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.

122



c) adjusting anbunt or concentration of the conpound-of-interest, 35 d)

adj usti ng anount or concentration of one or nore of the conponents, 124 7
July 2004 e) nucleation, f) precipitation, g) controlling tHu&\ABbration
of one or nore of the conponents, h) mxing, 5 i) agitating, |) heating,
k) cooling, 1) adjusting the pressure, m adding additional conponents, 10
n) stirring, o) mlling, p) filtering, q) centrifuging, r) enulsifying,
15 s) mechanical stinulation, t) ultrasound, u) |aser energy, v) a

t enper at ur ezl adiRHhethddlof %in@-ﬁ@?%&ginttﬁb%oﬁlﬁmﬂdgﬁliﬁt&eﬁ A hafncedicner i od of
time at a specified tenperature. 20 268. The nmethod of clai m 250, wherein
at | east about I12eptsheraisphfrestepasy progbssed in paral lel . 269. The method of
cl ai m 250, wherein the processed sanples are anal yzed by visual 25

i nspection,_videg-optical mnmcroscopy, image analysis, polarized |ight

anal ysi € n&dr 1 Fereetadof plimy24Sp herain the compaundpy-intersst isaneligonselaetitiersy
optical mcrosc udleQie Gm ofi@bfuBledde S ERY 16t @ I ysi s.
270. The net hodo%z%(ynql ai m 250, Qc]E u_rtdkslﬂed!r;3 cglgnpr i%?ﬁ%"?ﬁg{‘&fzﬁgéﬁépﬁ%@é’ct ed
solid-formby 30PePhfs apefdepEctis.of 8 aplysacehassie.i nfrared spectroscopy, Raman
spectroscopy, NVR, x ray diffraction, neutron diffraction, powder x-ray
diffraction, |ight m croscopy second harnoni c generation, electron

m cr oscopy, 23i f?Etfeé?ﬁﬂﬁoéldglé‘é'h?ﬁon@h‘?fﬁpg}eiCﬁ@P‘P‘V‘ﬁ'Ofﬁ?terF%@raﬂﬁlpwgr avimetric

anal ysi® 125 7 phdin¥acdfAl compound.

253.  The method of claim 250, wherein the pharmaceutical is a small molecule having a

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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271. The nmethod of claim250, wherein the processed sanples are anal yzed by
an in vitro assay. 272. The nethod of claim 250, wherein the sel ected
solid-forns of the conpound-of- interest conprise a salt, a H&ha084 a
co-crystal, a dehydrated hydrate, a solvate, a desolvated solvate, a
clathrate, an inclusion, or a particular polynorph, or has a particular
crystal habit. 273. The nethod of claim 250, wherein at |east one of the
processed sétpl edheBpped delaim 25), whereigions propero savples diferifpat dneer nore

di ast er eoneri cal bifier@Rple'@fh feQfcB to M4ast dhe¥St €M to identify an optimal
solid-formof a compound-of-interest, conprising: a) an automated

di stribution nmechani ¥AFSt preeRsepiEatiop obihe parround-of-istessst, 10, 000 sanpl es, each

sanpl e conprising) a gbhRIEMatdBethdiold Hmaf e BaboniR e GpPoONENt s,
wherein one of said at |'east two conponents Is the conpound- of-interest,

b) a system ef f ebt i videidsntiy sEsor pre of hespmporsytsusi ng processi ng net hods to

generate an array COmﬁlﬁér%n&hrdn%ﬁéfo&%?m%@dfg:fech&ﬁ%&Bts,t he conpound- of -
interest, and 20 c) an an zer. to detect solid-for w thin the sanpl es

al
and screen them Por amcﬁﬁé@rﬁﬁaﬂﬁﬁf@%%m%wnmneﬁ@h%i cal properties. 275.
The system of clgimgy4, wherein the conpound-of-interest is a
phar maceuti cal, agrochem cal, or veterinary product. 25 276. The system of
claim 274, wherein the conpound-of-interest is an oligonucleotide, a

pol ynucigeot a6be, Bt MGVIVRIEDS0 H8erEiARheG3h e o hPQAr%;{]&H&Jt?QEisggeng%gi ugate, a
protein, a peptide, a peptidom netic, or a polysacchari de: . The
system of cl ai m Z¥EOr afay § Hditine thaaisels pertiel of ¢yl sige, ap additiveribann

phar maceut i cal CORBRHNY staitfs cryREIRY StBBLAuCdoRl BrAl 3m MBI SRR the

phar maceuti cal ig, a smal | nol ecul e having a nolecular weight |ess than
about 1000 g/ nol dissglyes;sfd-formg,|ay am arslitive ot inirfbits erysfelbization oxgiredinitad®s, wher ei n
t he anobunt of the conpound-of-interest in each sanple is |ess than about
100 m | 'gré’;\@s. 280. The g%stem of claim 275, wherein the anount of the
conpount- of 283nt eFsdrethad of glam 239, compsisias o eranye diffgrentisbmmornief thecr ogr ans.
281. The syst em @fmpehiidnitdiest. Wherei n the anmount of the
conpound-of-interest in each sanple is |ess than about 100 nanograns.

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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10 282. The system of claim 275, wherein the total volunme of each sanple is
bet ween 100- 250 |. 283. The system of claim 275, conprising at_ |east about
1,000 sanples. 15 284. The system of claim 275, wherein the s7aTH{§’I?@Q4are
contained in glass sanple tubes in a netal 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 20 sofvenBU4sift he tube. 286. The system of claim 275, wherein
one or nore sanphes gitipi@fiohr OM one or nore other sanples with respect to
at | east one of. a) anobunt or concentration of the conmpound-of-interest, 25
b) the physical & at €gpling ke SHPPEISY PG T RoTE OEBAPYMNMIERS- i nt erest, c)
the identity of gpe gixixpre of the conponents, d) anpbunt or concentration
of one aor nore of the _conponents, e) a physical state of one or nore of
the conpbnents, Br 388 H 287. The system of claim 275, wherein one or
nore of the corrpgnenﬁeatijlgg a solvent, an acid or a base, an additive that
affects particle or crystal size, an additive that structurally stabilizes
crystal line or aforpfSli8esolid-forns, an additive that dissol ves
solid-forns, or pn agfistihg/@e pRahrd Nhi bits crystallization or precipitation.
35 127 7 July 2004 288. The system of claim 275, conprising two or nore

di fferent pol ynoPphsaddinepddtionabengpapatsof - i nt erest. 289. The system of claim
275, comprising gwo Qfrikgre crystalline forns of the 5

compound-of -i nterest, wherein at |least two of the crystalline fornms have a
different cryst® nh2BI#& 290. The system of claim 275, wherein the

physi cal property) scfiegmgd is selected from stability, solubility,

di ssol ution, conpressibility, conpactibility, nelting point, or 10
resistance to ab%or ptBREHE anbi ent noi sture. 291. The system of clai m 275,
wher ei n sub-arrays ogmilfighingl dual sanples within an array can be subjected
to procgssing nmethods that are different fromthe processing nethods to
whi ch otther sub-3lr r afpechapical IO, within the same array, are subjected. 15

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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292. The system of claim 275, wherein processing nethods to generate the
array conprises at |least one of: a) adjusting a tinme, b) a9j®§55 pH, 20
c) adjusting anount or concentration of the compound-of-inte d ; @?

adj usting anmount or concentration of one or nore of the conponents, e)

nucl eation, f) precipitation, g) controlling the evaporation of one or nore

of the conpgnents, 25 h 1 Xing, . i), agitating, ) heatin k) cooling,
1) adj usti néﬂt he’ﬁrﬁf@%&% ¢ ag@?-ﬁf WAHHR RIQRATSEY 5T er&ﬁﬁﬂrréﬂbg an inp)

stirring, o) ml{irpgssay.p) filtering, q) centrifuging, 35 r) emulsifying,
128 7 July 2004 s) mechanical stinulation, t) ultrasound, u) |aser energy,
v) a tenperature gradient, or 5w allowng the sanples to stand for a
period of t27e arhém&RRIGftiaRe230cWha Rt sBlectdPlid-TdHs SYht Esmplindbai m 275,

wherein at | east, about 1,000 sanples can be processed in parallel. 10 294.
The syst%em of o1 BiF Pl DR %ﬁ%‘?‘ﬁ@ra%%h%?‘re‘g]é@%éﬁglvﬁﬁ aconduct

visual inspecti @Rolvatedi@Dapi LigBtateAGhASERPYs a paitRERr folphotbh,Sr hfaal ari zed

| i ght anal ysis, near fielqlgcanning optical mcroscopy, far field scanning
optical m croscolculr Gatalhablhr ce nicroscopy, or micro-thermal analysis. 15
295. The system of claim 275, wherein the anal yzer conprises neans to

conduct LA et SRR SoEePY NRSL I Lored pectiosrony. R .
di ffractd on, |i Ofit dibteeaB&ERR¥HVHOEMWhsteBMBTAILE cigRA&T BEh.ON, el ectron
m croscopy, differential scanning calorinmetry, or

274, A system to identify an optimal solid-form of a compound-of-interest, comprising:

a) an automated distribution mechanism effective to prepare at least 10,000
samples, each sample comprising a different mixture of at least two

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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thermal gravinetric analysis. 20 296. The system of claim 275, wherein the
anal yzer conprises neans to conduct an in vitro assay. 297. The s(ia'sstem of
clai m 274, wherein the automated distribution mechanismis effelg2f 25 to
deliver and the detector is effective to detect nanogram quantities of the
conpound-of -i nterest. 129

279.  The system of claim 275, wherein the amount of the compound-of-interest in each

sample is less than about 100 milligrams.

280.  The system of claim 275, wherein the amount of the compound-of-interest in each

5 sample is less than about 100 micrograms.

281.  The system of claim 275, wherein the amount of the compound-of-interest in each

sample is less than about 100 nanograms.

10 282,  Thesystem of claim 275, wherein the total volume of each sample is between 100-
250 pl.

283.  The system of claim 275, comprising at least about 1,000 samples.

156 284.  The system of claim 275, wherein the samples are contained in glass sample tubes

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

fy 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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The system of claim 275, comprising two or more different polymorphs of the

compound-of-interest.

The system of claim 275, comprising two or more crystalline forms of the
compound-of-interest, wherein at least two of the crystalline forms have a different

crystal habit.

The system of claim 275, wherein the physical property screened is selected from:
stability, solubility, dissolution, compressibility, compactibility, melting point, or

resistance to absorption of ambient moisture.

The system of claim 275, wherein sub-arrays or individual samples within an array
can be subjected to processing methods that are different from the processing

methods to which other sub-arrays or samples, within the same array, are subjected.

The system of claim 275, wherein processing methods to generate the array
comprises at least one of:

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,

) precipitation,

g)  controlling the evaporation of one or more of the components,

h)  mixing,

i) agitating,

1)) heating,

k)  cooling,

)] adjusting the pressure,

m) adding additional components,

n)  stiming,

0)  milling,

p)  filtering,

q)  centrifuging,

r) emulsifying,

128



10

15

20

25

293.

294.

205,

296.

297.

7 July 2004

5) mechanical stimulation,
t) ultrasound,

u)  laser energy,

v)  atemperature gradient, or

w)  allowing the samples to stand for a period of time at a specified temperature.

The system of claim 275, wherein at least about 1,000 samples can be processed in

paraliel.

The system of claim 275, wherein the analyzer comprises means 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.

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.

The system of claim 275, wherein the analyzer comprises means to conduct an in

vitro assay.
The system of claim 274, wherein the automated distribution mechanism is effective

to deliver and the detector is effective to detect nanogram quantities of the

compound-of-interest.
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