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FIELD OF THE INVENTION

The present methods relate to searching for
possible forms of a sample and include
solidifying the sample in at least one receptacle
defining a capillary space. The present methods
also relate to screening a sample according to
its forms and include solidifying the sample in a
plurality of receptacles, -and at 1least omne
receptacle defines a capillary space. The form of
the sample refers to its arrangement at the
molecular or atomic level in the solid. The
forms generated by solidification comprise solid
forms and semisolid forms. The generated forms
are analyzed and classified, such as by xX-ray
diffraction pattexrns. The present methods
increase the 1likelihood of generating all or a

high percentage of possible forms.

BACKGROUND OF THE INVENTION

In the chemical field, the unpredictability
and variability of- compounds, mixtures, and
processes are well established. Certain chemical
compounds or mixtures may Thave utility for

numerous different applications, including vital

i ncl udi ng



bi ol ogi cal applications, yet a slight change in those conmpounds or

m xtures, even with respect to a single atom. may reduce or elimnate their
utility for their beneficial purpose. Simlarly, 5 certain chebd JHN 2005
processeswmay/okBNe significantly better or worse perfor maneeraseshssgpon
seemngly mnor differences In the pharmaceutical field, a great deal of
tinme, effort and expense is spent on the 10 identification of particular

conpounds and miﬁlufgeﬁatlhaﬁpwl|i|cah‘_§‘é@1§3,e\r,\‘ﬁéfCiaa| sefibaet .cndngd hepor e,
- exhaustive research nust be done as to whether such conpounds and m xtures
wi Il have har fhgsefdampeund@pceragaritireven eslargifitlls defPeren&es in

chem cal conpositiqQn Qr structur i.eld signifi i f{ferences in
bi ol ogi cal ac |vf?ﬁgﬁfhu%F%ﬁgéegF%ﬂ2¥§épF§qu§ﬁtIﬁﬁéﬁggg%%hygggﬁgferent
conpounds and mivdtidrss for bhelegbeale fiadbilvigwrmogk ot hedmefibeays as wel | as
testing 20 different, processes_and conditions for the, preparation of such
chenical cohpoGFds3dit Rt TR LsPIPRESSESCEEY dtaThoF 68BRTARAPYSYS of

different chemcal. GONpPUPAS. Ll QORPAL Sya Xt UEES A 1B7omP" Seer3agLyO!

structures is commonly referred to as screening. Screening nay a function
of tinme and effigrtr, dsififferndrecemial ity or results of screening being a

function of the number aof anpl es epar ed.and/ or_ anal yze Il as the
30 quality of prepa é’ti‘%he a@a‘}‘%a‘éﬁghg?i gﬁﬁg I‘yianggr'?% s‘ge%j;n%%es.
Screening playgiameVitatff®t€e i mnd expense is spent on the
10 identification of particular compounds and
mixtures that will Thave Dbeneficial effect.
Furthermore, exhaustive research must be done as
to whether such compounds and mixtures will have
harmful effects. Once again, even slight
15 differences in chemical composition or structure
may vyvield sigmnificant differences in biological
activity. Thus, researchers frequently test many
different compounds and mixtures for biological
activity and other effects as well as testing
20 different pfocesses and conditions for the
preparation of such chemical 'compounds and
mixtures.
The process of thorough analysis of
different chemical compounds, elements, mixtures,
25 processes, or structures is commonly referred to
as screening. Screening may be a function of
time and effort, with the quality or results of
screening being a function of the number of
samples prepared and/or analyzed as well as the
30 quality of preparation and/or analysis underlying
those samples. Screening plays a wvital zrole in

the pharmaceutical fielq, as the most
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reliability and efficiency.

Processes have Dbeen used for. screening
chemical compounds according to their form. When
a compound has different solid ox crystalline
forms, the different forms are frequently
referred to as polymorphs of the compound. A
"polymorphic® compound as used hereinm means a
compound ﬁaving more than one solid form. For
example, a _polymorphic compound may have
different formsxof its crystalline structure, or
different forms based upon hydration, or it may
have a crystalline form and an amorphous form.
In the past, screening processes have not
identified with sufficient consistency = and
reliability a high perxcentage of possible solid
and semisolid forms.

The form of a compound or mixture may have
an impact on biological activity. The same
chemical compound may exhibit different

properties depending upon which form (such as

amorphous or - crystalline oxr semisolid) that

compound is in. A "semisolid" form is used herein
to indicate materials 1like waxes, suspensions,
gels, creams , and ointments. The term "solid

form® herein includes semisolid forms.

The same
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ereth s exist Tn fixed con
optimal solid form is important in the

pharmaceutical field, as well as in other fields
including nutraceuticals, agricultural chemicals,
dyes, explosives, polymer additives, Ilubricant
additives, photographic chemicals, and structural
and electronic materials. The new methods
described herein may be useful in any of these
fields as well as others where solid materials
are used.

A chemical compound or mixture may be
amorphous, meaning that it is not characterized
by a regular - arrangement of molecules.
Alternatively (or even to a limited extent within
a hmstly amorphous Zform), a éompound or mixture
may be arranged in a crystalline state, where the
molecules exist in fixed conformations and are
arranged in a regular way. The same compound or
mixture may exhibit different properties
depending upon which solid form that compound or
mixtufe is in.

It is dimportant in the pharmaceutical field
as well as other fields to find the form of a
chemical compound  that exhibits appropriate
physical and chemical properties. One form may

be more stable or have other properties that make

ormati ons and



arranged in a regular way. The same conpound or 25 m xture may exhi bit
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pref erabl e over, other forns. One formof a chem cal conposition may have
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percent age of thg passiBlerpoldd e rBoalt & carmound Oha Al Xbuher Past
attenpts to generate a variety of solid forms involved flash 15
evapor ations, dodlag uh8ePadits fadr ent seveetidnsetind) orltt headddiet i on of

seeds of soli da’@}iesrait?i'de EOVeVErn SO 'I-ﬁ*ﬁ%z%ﬁ StLopgly resist the
generation of new'solid forns. € or nore solli orns may be generated by
chemical compound (or more precisely, different
salt compounds of a given biologically active
10 dom). It "is. freguently desirable within a
screening process to generate, or at least search
for, a high percentage of the possible solid
forms of a compound or mixture. Past attempts to
generate a variety of solid forms involved flash
15 evaporations, cooling under different conditions
and/or the addition of seeds of solid nmterial.
However, some materials strongly ‘resist the
generation of new solid forms.
One or more solid forms may be generated by
20 crystallization of the sample. Among the
phenomena in crystallization are nucleation and
growth. Crystal nucleation is the formation of an
ordered solid phase from liquids, supersaturated
solutions, saturated vapors, or amorphous phases.
25 Nucleation may be achieved by homogeneous or
heterogeneous mechanisms. In heterogeneous
mechanisms, some solid particle 1is present to
provide a catalytic effect and reduce the energy’
barrier to formation of a new phase. Crystals
30 may originate on a minute trace of a foreign
substance (either impurities or container walls)

acting as a nucleation site. Since nucleation may



20 crystallization of the sanple. Anong the phenonena in crystallization
are nucleation and growh. Crystal nucleation is the formation of an
ordered solid phase fromliquids, supersaturated solutions, sat driad@42003
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be considered. @ eWohmentt heaanl BegenBALroEiglystabereausedi1by ogeposition
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sol uti on compri sing, the . spbute. 10 he. GLyst Akl ized iy solan.dvpical Iy by
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Typical ly, a soliefotdtbencryst aldliezeldss on an existing surface.
In homogeneous mechanisms, it has been theorized
10 by others that nucleation - is achieved
spontaneously with the solution comprising the
solute to be crystallized in solvent typically by
evaporation, temperature reduction, or addition
of antisolvent.
15 Typically, a solid to be crystallized is
present in a solution at, above, or below its
saturation point at a given temperature.

Crystallization is initiated or facilitated by

removing solvent, changing temperature, and/or
20 adding an antisolvent. The solvent may be
removed by evaporation‘ or other means.

Eventually. the solution reaches a point where
crystais will grow.

A specific chemical substance may

25 crystallize into different forms or transition

from one polymorph form, pseudopolymorph form, ox

amorphous . form to another form. This

crystallization into a different form or

transition into a different form may  be

30 accompanied by other physical or chemical

changes. For example, novobiocin has at least two

different forms: an amorphous form and a



present in a solution at, above, or belowits saturation point. at a given
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novobi oci n  vary depending: on wWhi-ch forgn.of povobjpeily s adm pistered. In
one study, two hou?% a?ftser the armrpehous Efform of dt?[ﬁle rugr Wa's g%‘?n ni stered,
t he 5 concens r atdooeaf: radviahi oof N mmaebdScd mngkat. 2N 3 cogfwast, Wwhen

crystal line novobi oci n was dm nistered, _there was nqQ drug detectable in

the dog pl asrrac_to\%rﬁéﬁr's af¥ ‘?n_thecﬁi’ﬁba $MCadnitAVSter¥d | n idt her
exanpl e, furoserigdf nas el d, wo i Ad eﬁ@@tn@raghgl lddte drad®  gndcfhdir osem de

solubility in aqueous buffer at pH 3.2 varie

dog plasma two hours after the drug was
administered. In another example, furosemide has
10 two different crystalline forms, and furosemide
solubility in aqueous buffer at pH 3.2 varied
depending on thch polymorph was studied. After
three hours, Form I and Form II had solubilities
of approximately 0.025 mg/mL. Under the same
15 -conditions and dissolution time, the DMF and
dioxane solvates of furosemide had solubilities
of approximately 0.035, and Form III had a

solubility of approximately 0.045 g/mL.
It is known to generate crystalline samples
20 in capillary tubes. For example, U.S. Patent No.
5,997,636 discusses a method for growing crystals
within a caﬁillary tube. As another example, D.
Amaro-Gonzalez et  al., "Gas Antisolvent
Crystallization O©Of Organic Salts From Agueous
25 Solution", Journal Of Supercritical Fluids, 17
(2000) 249-258, discloses results of
crystallization of lobenzarit, = including
crystallizations in capillaries. Lobenzarit is-
an anti-arthritic agent. Amaro-Gonzéalez et al.
30 state that particle size and agglomeration varied
depending on the size of the capillary, that it

is shown that the size distribution and particle
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can he controlled_using different gapillarg dianeters,_and_that it is
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on the nolecular or atomc |eve wer e produced, nor does either reference
suggest a new neehodhfing for possible forms or screening a

saniple according to its form. A different
10 particle size or shape does not necessarily wmean

there.is a different crystal form since a solid

form can crystallize into many different shapes.

For example, snowflakes may comprise a single

crystal form having many different crystal
15 shapes.

It is also known to subject samples within
capillary tubes to various spectroscopic
analyses, including diffraction analysis such as
x-ray diffraction analysis. However, in such

20 instances, 1t has been the common practice to
prepare a solid saﬁple outside the capillary tube
before it 1is placed in the capillary tube for
analysis. _

There are several factors that discourage

25 the wuse of capillary tubes for solidifying
compounds or mixtures. One factor is that
capillary tubes are more difficult to work with
than other containers. Another factor i1is that
there has been no general recognition that the

30 use of capillary spaces may affect reactions or
lead to compositional or chemical differences.

Thus, since it was believed that the same forms
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possible forms of a compound oxr mixture. There

is a need for improved methods of .searching for

10 - the possible forms of a sample.

SUMMARY OF THE INVENTION

As one aspect, an improved wethod of
searching for possible forms of a sample is
15 provided. The mwmethod comprises the steps of
disposing the sample.on one or more receptacles,
where at least one of the réceptacles defines a
capillary space, and the sample 1is disposed
within the capillary space. The method mnext
20 comprises solidifying the sémple in or on the
receptacles to genérate at least one form,
wherein the generated form(s) dis a solid or
semisolid. - The form(s) is then analyzed and
classified, such as by classification according
25 to what form it is.

As another aspect, an improved method of
screening a sample according to its form is
provided. This method is especially useful for’
screening a sample comprising a compound or a

30 wmixture having biological activity in at least
one form of the compound or mixture. The

screening method comprises the steps of disposing
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semisolid. The method further comprises
analyzing at least one form in a manner wherein
10 the analytical result is indicative of the
generated form(s), and classifying the generated
form(s), such as by form type or according to
analytical result.
- The screening method may be particularly
15 useful where the compound or mixture has at least v
one form having bioclogical application and it is
desirable to determine 1f other forms are
possible. The present methods may comprise
generating at least one other form of the
20 compound or mixture.
The sampie may comprise a known polymorphic
compound or comprise at least one material that
is not recognized as a polymorphic compound. The

sample may consist essentially of a solution of

25 one compound, or way comprise a mixture of
compounds.
Preferably, the present methods include

disposing the sample on a plurality of -
receptacles, including at 1least two different
30 types of receptacles. For example, one portion
of a sample may be disposed in a capillary tube

that defines a capillary space and another

10
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one ot her form.oof the

20 conpound or mxture. The sanpl.e may conprise a

known pol ymor phifc TEdfpEdiTd BRUEBRBri se paﬁtqléa@eonBoﬁzﬁ’[lé\qsal fR&t is not

recogni zed as
a solution of

& JQI MR C LeRMPeyRA. Y oé%%ﬂ”i%.”%%e@oﬁép§§1§§§

25 one conpound, or mmy conprise a mXxture o

entially of
mpounds.

Preferably, thé&ubeesand rdtehofsrinncdisgesedi spositige t héidenplay ohea plurality

of receptacle
For exanpl e,
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hncl udin different 30 types of rec
p‘é’rztel%g efsséLﬁarf%Iaél [P B diSposed. in a capil |

A preferred receptacle defining a capillary
space is a capillary tube, and others include a
well plate, a block and a sheet with holes ox
pores of appropriate size and shape.

The present methods may further comprise the
step of comparing the generated form to a known
form. In many cases, the generating step may
produce at least one different form of the
sample.

At least some of the receptacles may be
subjected to substantially constant motion during
the generating step. For example, a capillary
tube may be rotated along its longitudinal axis
during the generating step or subjected to
centrifuging during the generating step.
Centrifuging can be sufficient to concentrate the
solid or semisolid at one end of a capillary tube
and to facilitate in-situ analysis of the
genérated forms. Also, variations in

centrifuging may provide environmental variation,

ept acl es.
ary tube

which is desired in a screening method. -

Centrifuging may move the sample to the bottom of
the receptacle when one end of the receptacle is

closed. Centrifuging may be Aperformed at - a

11



that defines a
PCT/ US0O1/ 50556

capillary space and another 10 Z'8 JUN 1005 WD 02/ 052919

portion of the sanple nmay be di sposed on a glaiﬁ‘gmqu
' S

does not define a capillary space. The sanple nmaybe prepared

batch or - in nmultiple batches.
form di spesgdbPefohe capillary

After the portions have 5 solidified,
t ube and the form di sposed @iridg/s5dskde may

gl e
t he

be analyzed, classified and conpared A preferred receptacle defining a

capillary space is a capillary tube,

and others include a 10 well

pl at e,

bl ock and a shegteWshleho] S5 PT 1P e%8fi BRPT BPLEBLECS] Z6ranthshape. The

present nethods may further conprise the
formto a knownvafvpm. I n nany cases,

step of conparing the generated
the generating step nmay 15 produce at

| east one different Eorn&gf the sanple. ﬁ% %%ast gome of the receptacles
may be subjected tot8ubsPEnt iFAIT  HonsEaNtOHDt i ohPur PATPihe Yher ati ng
step. For exanpkewp@igapi bl abynmg@uindbe JdHmpAS ihet ated algargyidsl1wngi t udi nal

axis during the generating step or subjected to
generating st epact&Eft APfugithgPanCbe TSufs il fdirary contefit P4t dhhe

cORBoRRY Of 2 £aPLLLARN b5 a0 Lordpct LAl gd sl Lu

ugi ng may

or sem solid at

anal ysi s -of the

nerated forns. vari ons in centr

provi de environpenfakmgdri@ti @enerated forms, where the second

10
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30

analyzing step provides data indicative of
bioiogical activity or bioavailability.

In the presént methods, the generated forms
may bé analyzed ‘by any’ suitable means, -such as
methods selected £rom the group consisting of
visual analysis, microscopic analysis, thermal

analysis, diffraction amalysis, and spectroscopic

analysis. Preferred methods of analysis include
Raman spectroscopic analysis and X-ray
diffxaction analysis, - more preferably using

synchrotron radiation as the radiation source for
the analysis. The analysis may determine
differences in arrangement of molecules in the
solid or determine one or more  other
characteristics  that  directly - or indirectly
reflect the form. .

In the present methods, the steb of
analyzing the generated form may comprise
analyzing the form without removing it Zfrom the
receptacle in which it was generated. Thus, the
present methods are useful for in situ analysis
of generated forms. The use of capillary tubes

as receptacles can facilitate such in situ

analysis.

12,

centrifuging during the

solid

e that
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which is desired in a screening nmethod. Centrifuging may nove the sanple to
- the bottom of 30 the receptacle when one end of the receptacle?ifsJuigsed.
Centrifuging may be performed at a 11 2 8 JUN 2005 WO 02/ 052919

PCT/ US01/ ]08300sBf,eSSur e | ower than anbi ent pressure, or qusngﬂgm In
the present ne fods, the sanple may conprise a conpound conprising:
biologically 5 active-ion or one or nore different salts of the conpound. A

second anal yzing step_may be  perforned on geperated fo , Where the second
anal yzi ng step provi ﬁtes“éé’t aF ndi éﬁt\?@eﬁusng& &idH Egg‘l VitTP I

bi oavail abi | ity;n1Qt mihgtpriesent rerethedsa elsheggengi ased fipr b pfay be
anal yzed by any suitable neans, .such as nethods selected fromthe group
consi sting of spPaee$. amalysisathvetvscopi clemsl ysitd tememiackaml ysi s,
di ffraction analysi and _spectroscopi ¢ 15 anal ysis. Prefer.red nethods of
anal ysi s incl ud%eyffg%%% 56&%??1&?30& 2 ahar ysir!gIl and"x- reéf?/"?. di ¥t action
anal ysis, nore pref@pakl yigsigigicaynehr of &0 £ Rdisattisonoas duweerdad ati on
source for the analysis. The analysis may determ ne 20 differences in
arrangenent of fPeEiAEE iFHbRe S6PT d TFRER®r niHE®BNne ort trorZ® Gt her

characteristics.g ﬁilﬂ-&e%%&?r 2R reGlloe v &f | e6t 1bBe gy di, the
present net hods, e step o
tubes), and the different sets are subjected to
different methods or conditions of
10 solidification.

The solidifying step may comprise
crystallizing the sample, or may be selected from
the group consisting of solvent evaporation,
cooling, anti-solvent addition, gel diffusion,

15 and thin-layer deposition.

A supersaturated solution of the sample can
be formed before, during, oxr after the sample is
disposed on the receptacle(s).

The generatihg step preferably comprises

20 cxystallizing the sample, or alternatively 1is
selected from the group of methods consisting of
solvent evaporation, cooling, anti-solvent
Vaddition, gel diffusion, and thin—iayer
deposition (with or without subsequent measures

25 to quickly remove residual solvent, including air
of wvarious temperatures forced through  the
capillaries).

The receptacle that defines a capillary
space can be a capillary tube or appropriately

30 sized multi-well plate. Alternatively, the
receptacle that defines a capillary space may be

a block or a sheet made of polymer, glass, or

13



25 anal yzing the generated formmy conprise analyzing the formw thout
removing it fromthe receptacle in which it was generated. Thus,g tjime 2005
present nmethods are useful for in situ analysis of generated fornms. The use
of capill 30 as receptacles can facilitate such i i < | ysis.
12. 2 fl ‘?%Z%%?V\o 02/ 0-52919 PCTI U501/ 50556 It rmay be Ig%]\s}’g%étﬁ%’g%ﬁs to
pl ace the sanple in at least five receptacles defining capillary spaces,
alternatively agh]east %Oo.riceptacles def'n%ng capillary spaces. In sone
enbodi nent s,  5°5P§&mpPRLFEIplaceP T s&F&r alOLeTs AiTerous® capillary
tubes (for -exagpkeabfikomshabe 2008 &ﬁﬁéﬁé%ﬂsIUbe%@ﬁﬁ@ﬂ{réY$ly 5 to 100
capillary tubes), and the different sets are subjected to different
met hods or coné@Pifeongesfeptapdesol indiefd cawiton defigissola diF3PhylsrEp may
conprise crys lizi ng_t.he .sanple, :qor b ele t he group
consi sting of %gkgght g&&ﬁ%ﬁatrgk, l%odﬁ?%ﬁ?g%ﬁ #-g%ﬁg%%%gg%ait?%n, gel
di f fusi on, 5 15eapdotyhi naliayeredeposkinhan. A Supersadptadedssol ibton of the
sanple can be forned before, during,, or after the sanple Is _disposed on
the recept acl ef8PeX Pk genéPdtlichg Plpr SEELSOY Lorfsties ©B0 2
crystallizing %E%eﬁa”pkgmp95.3|te“ﬁ%di%ﬂ&héf %%é%ﬁ@%kiéQnWtﬁgygroup of
nmet hods consi sting of '

include a glass slide or a conveyer surface in

addition to the receptacle(s) defining capillary

10 spaces.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The use of receptacles that define capillafy

spaces is an improvement over more labor-

15 intensive methods of generating solid forms and
enables one to obtain a high percentage of
possible solid and semisolid forms. Another
advantage of such receptacles is' that smaller
émounts of the compound or mixture are used. A

20 compound is a substance composed of atoms or ions
in chemical combination. A compound usually is
composed of two or more elements, though as used

in accordance with the present wethods, a

compoﬁnd may be composed of one element.

25 A r"polymorph" as used herein means a
compound or mixture having more than one solid or

R semisolid form. The "form" of a compound o
mixture refers to the arrangement of molecules’

in the solid. A "semisolid" form is used herein

30 to ‘indicate materials like waxes, suspensions,
gels, creams, and ointments. The term "solid

form" herein includes semisolid forms.

14



sol vent evaporation, cooling, anti-solvent addition, gel diffusion, and

t hi n-1 ayer

deposition (wth or w thout subsequent neasures 25 t

renove residual solvent, including air of various tenperatures
t hr ough t@l apillaries). The receptacle that defines a capillary space
gﬁpﬁPg% E

can be a
Alternati vel

PCT/ US01/ 50556

shape and di

13 tube or appropriately 30 sized nul ti-we

gl

F/U5P 41083

y, the receptacle that defines a capillary space may be a bl ock
or a sheet made of polyner, glass, or 13 2 8 JUN 2005 WO 02/ 052919

ot héCamitlehdal |, shmeeh Has drficedrhpseds dfo amesnitabl e

me sigg§ :nat i velhy, qgg ept a o] efine a
capillary spa%é; |ﬁﬁ%2%%9§$§ig%§%%sf§§%e t%%ﬁf%#agkgﬁkgﬁggggp?bg- di fferent
ki nds of receptacltes &bbutgereratj ngredeirdband/fxromseabsaki b formm of a
gi ven sanpl e. Additional receptacles na% i.nclude a glass slide

conveyer surfat€ iFP°Hdd?t 'Bn f&5EheY
spaces. DETAI LED DGRGR PRION F, PREFERREDL EMBOMENT SredB€cHSE OA

recept acl es

¥ efE9™d

that define capillary spaces is an inprovenent over

or a

PPHtN P capfl ary 10

nor e | abor

15 i ntensi ve neepdddagly gdndreat iheyisd i df orimeand diamdbies oheomo obtain a

hi gh percent age
of such receptac

10

20

25

30

of . p
angg i§ hat" sial 1%y

sgi e solidand semisglid forms. Another ,advant age

receptacle that defines a capillary space in the

interior of the capillary tube. It is preferred

that "the capillary tubes are circular in their

interior shapes.

As used herein, the generation of solid and

semisolid forms includes any suitable technique

for solidification including but mnot limited to

crystallization. Indeed, the forms which may be

sought or generated may include amorphous forms

mixtures of amorphous forms, eutectic wmixtures

s

s

mixed crystal forms, solid solutions, co-

crystals, and other forms.

In certain -embodiments of the present
methods, solid samples are generated in
receptacles through a suitable means of

solidification. Typically, a solution containing

a compound or mixture to be solidified and a

solvent is placed in a zreceptacle defining

a

capillary space, such as a capillary tube. The

compound or mixture can be present in a solution

below, at or above its saturation point at

a’

given temperature at the time it is placed in a

capillary tube. Through evaporation, the use of

an antisolvent, temperature variation, and/orx

other suitable means, the system reaches a point

i5



anounts of the conpound or m xture are used. A 20 conpound is a substance
~conposed of atons or ions in chem cal conbination. A conpound uaﬁflb¥ﬂ®§

- conmposed of two or nore el enents, though as used in accordance w H

pr esent conpound may be conposed of one el enen e

" pol ynor ph' asaﬁggd herein neans a conpound or m xture hakfﬁéé%ﬁ$gmihan one
solid or semsolid form The "fornf of a conpound or mxture refers to the
arrangenent of npolecules, in,the.solid. A "semsalid" formis used herein 30

to indicate nmat'dets sSPLkeThaxesoSusBeALRdns, & &reShtt2BA8 oi ntnents.

The term "solidndfeimoherehd i Reldidess B 80! isdnfiidiia 14p8e£-dUN 2005 WO
02/ 052919 PCT/ US01/ 50556 "Capillary space" is defined herein to nean a
space havi ng wéles reepeitamnad saynrfireorm abmady0. flor mmabyabsut 30 ; mm

preferably from about 0.5 n 0 about . 5.nm re preferably fromabout 0.5 .
nm5 to about 2.5 }1nsgggkg%§t SHXSEF%gggFgEPHA E%SgPﬁﬁg%y Td%e having an
i nner di anes er tler @mpiahed b5 BtidndbeuErgsbale., il premeré ed

receptacle that defines a capillary space in the interior of the capillary
tube. It is pré&fe¥stédsio PRt the capPFraRrgdt ubearaiehci reaPbtn¥n their

Forms i nci udes Say Eat B g CeRhT due o or Fobl LA Aroatt on et it ng but  not
limted to reactive crystallization, and using supercritical
fluids as solvents. Additionally, melt
10 crystallization techniques mway be -~used to
generate a solid form. Through such techniques,
the use of a solvent can be avoided. In such
techniques, formation of crystalline‘material is
from a melt of the crystallizing species rather
15 than a solution. Additionally, the
crystallization process may be done through
sublimation techniques.

Crystallization may be performed as a seeded

operation or an unseeded operation. In a seeded
20 operation, a selected quantity of seed crystals
~ .is included iﬁ the system. The characteristics
of the seed. crystals typically influence the
characteristics of the crystals genefated £rom
the system. Crystallization may be performed by
25 heterogeneous or homogeneous mechanisms.

In other embodiments of the present nmthods/
the form is generated other than by
crystallization. The sample may be in the form of
a melt that is then added to the capillary tube

30 and =allowed to solidify in an amorphous form.
Alternatively, the mechanism by which

solidification is accomplished may include gel

16



15 crystallization. Indeed, the forns which nmay be sought or generated may
“include anorphous fornms, mxtures of anorphous forns, eutectic m xtures,

m xed crystal forns, solid solutions, co- crystals, and other foyggUN2005!n
certain enbodi nents of the present nethods, solid sanples are generated in
recept acl ewotobwszagh a suitabl e neans of solidification. Typrwasodi%essa
solution containing a conpound or mxture to be solidified and a 25 sol vent
is placed in a receptacle defining a capillary space, such as a capillary
tube. The conpdifidusion xteib@wdgn teliprespat dapassolioen onetlsiow, at or
above its saturation point at a" given tenperature at the tine jt

66?‘%;5?‘?‘%%; :

in a 30 capillaPy tdbRST THIOUGH YA

tHdaise ST M

is placed

ATl vent

tenperature varjpahi ongi and/Oor -eLAgK ;S ab&g%m%@_s, thgisyskemypaches a

point 15 2°0 JUN 2005 WD 02/0-52919 PCT/ USO

[/ 50556 where solidification

begi ns. After assuitabye themoeempotndi we, wherusol i d @okengsolfi r appears,-
the resulti sanpl.e_is .ready. for _-anal ysi.s Any.sui,table cr al lization
t echni que ngg %QEEI%%%Foy§8¥F%%OBbtéFniﬁg g?ééf& s.%ﬁﬁ?ﬁgggﬁﬁQic crystals
may be obtai nedcbhfougbncoohihingaddhieabnngofevapoksatih@ioddit i atheof an
reactive crystallization, and using supercritical , fluids as
sol vents. Addit FORRPII A3 t TABLEFGstER | PRatPEFEIRCRA qEes IR e used to

anti sol vent,

10
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solvent is a typical kinetic condition.

Any material capable of forming a solid or
semisolid may be used in the present methods. In
particular, the present methodé are especially
suited for materials characterized by molecules
which are associated by non-bonded interactions
{e.g. van der Waals forces, hydrogen bonding, and
Columbic interactiomn).

The present methods may be advantageously
used with small organic drug molecules having
solubility of at least 1 mg/mL in etﬁanol at
ambient conditions. The present methods are also
contemplated for use with large organic molecules
and inorganic molecules. Examples of compounds
having more than one solid form include S5-methyl-
2-[{2-nitrophenyl)amino] -3-thiophenecarbonitrile
and 4-methyl-2-nitrcacetanilide, each of which
may be different colors in connection with
different forms, and novobiocin and furosemide,
which are discussed above. This 1list cannot be
exhaustive as the present methods may provide
significant benefits for novel compounds and
mixtures whose idenﬁities, or at 1least whose

possible forms, are not yet identified.
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generate a solid form Through such techni ques, the use of a solvent can be

avoi ded. In such techniques, formation of crystalline material i s‘q‘lu‘N’mm a
melt of the crystallizing species rather 15 than, a sol ution. Ad(gi ionally,

the crys i ion process may be done through sublinmati hni ques.
Crystalliza ‘#Zlé)oé%r%gy be perforned as a seeded operation or@ﬁ"&ﬁ@%"é ed

operation. In a seeded 20 operation, a selected quantity of seed crystals
is included iin the system The characteristics of hg seed crystals
typi cal l'y influence ¥He JEREGFRELEF & c3 Hfartlﬁéycr?/ét PETFentt afEd from the

system Crystaliljzatdon myphecper for med by, 235het ef 0oggpeeys ;@rhomgeneous
mechani sns. I n otther enbodinents of the present nethods, the formis

gener at ed ot hemurtear byf diystakl praciessesThed anpidl nbgyndeshnuibde for m of

a melt that is.then added to_the capillary.tube .30 _and I to solidify .

in an anmor phoud% oFWqu,XlefierFlat i Tef Y™ $he Thch ﬁ%ﬂ\%%}i %ﬁg%so?i di fication

i s acconpl i shedirpy Ef@@d&ﬁa@@ o6 2c@sdHNe20031V@ 026852919 £PCL/ USOL/ 50556
thin

di f fusi on net hods, | -l ayer deposition nethods, or other suitable nmethods. -
O her t her nody @R CandCKIPRERE EBnHRDEsAS cAny Seerdfs oyfle@uid bsolidify the

ComPouTs or M il S8 R 1 Roge Lt Sl o |¢ Rubspiee
conditions.
It is preferable that the generation of

10 solid and/or semisolid forms within fhe
receptacles is carried out under a wide wvariety
of conditions. For example, solids should be
generated in the presence and absence of wvarious
solvents, as the solvent may play a role in the

15 formation of certain forms.

2s another example it is also preferable to
prepare samples under different conditions of
temperature and pressure, as different solid
forms may be favored by different conditions.

20 The various forms generated may be
‘identified by any suitable method, including but
not limited to wvisual analysis (such as when
different forms -exhibit different coloxs),
microscopic analysis including electron

25 microscopy, thermal analysis such as determining

the melting points, conducting diffraction
analysis (such as x-ray diffraction analysis,
electron diffraction analysis, neutron
diffraction analysis, as well as others),

30 conducting an . infrared spectroscopic analysis, or
conducting other spectroscopic analysis. Any

appropriate analytical technique that is used to
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conmpound or m xture to an excess of cold anti- solvent is a typical kinetic
~condition. Any material capable of formng a solid or 10 seniigbiﬂ ?ﬁ% be
used in the present nethods. in particular, the present methods J Q
especially suited for materials characterized by nolecules which are
associ at ed"BY*fonded interactions (e.a. van der Waal s Hdr&¥&50%¢dr ogen
bondi ng, and 15 Colunbic interaction). The present nethods may be

advant ageously used with small organic drug nol ecul es having solubility of
at least 1 ng/nBiffceeRanAsteat aRbFBREUEBACI ti ondiCTHRE bFesent ¥Bt hods are

al so 20 contenp @%ggg%ghcgse %%%Pa @gggsggggni ;ﬁﬁleg%lesusggd i por gani c

nol ecul es. Exanpl conpou aving nore t one solid formincl ude
5-nmet hyl - 2-[ (2ennheoplienytlv) ahi . nble- Prievegpherébadsoni trile and
4-nethy|-2-nitroacet%giIide, each _of, which 25 may be different colors in
connection with diff8Ffent FOPREIEAAESovolfit6& n afi ¥ ur oSEMRIE:S€ whi ch are

di scussed abpvec1Ihisslisy canaotgbgerexBauUstdMe( DS thedresest vwthods may
provide significant benefits for novel conpounds and 30 m xtures whose
identities, or anyl ea9f whbbe pesvsilbtackdr msregidtsot ye@uGhdentdsied. 17 2

P U0 2007 W0 0GL0558L, 5 PRI The genergtl o sfem ity of
processes and cpadtéirans shoul d
In a preferred embodiment, a synchrotron may
10 . be used as the source of radiation for conducting
diffraction analyses. A synchrotron ié.a.type of
- particle accelerator, which emits high enérgy/
focused radiation. Synchrotron radiation is the
byproduct of circulating electrons or positrons
15 at speeds very close to the speed of 1light.
Synchrotron radiation contains ali the
wavelengths of the electromagnetic spectrum and
comprises the most intense source of wavelengths
available in the x-ray and ultraviolet region. .
20 Synchrotron radiation allows analysis of smaller
quantities of sample that would be difficult to
aﬁalyzé using other sources of x-ray radiation.
One location for research using synchrotron
radiation is the Stanford Synchrotron Radiation
25 Laboratory (SSRL), which is funded by the
"Department of Energy as a national user facility.
Another location is Argonne National Laboratoxry,
which is available to outside users on a fee’
basis.
30 Synchrotron radiation may be used to study
structural details of solid samples with a

resolution not  practically attainable using
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be enpl oyed to nmaximze the |likelihood that a 5 high percentage of possible
solid forms of a chem cal conmpound is generated. Sanples should be
gener at ed under various thernodynam ¢ and kinetic conditions. 76 JU§ 2005
preferable that the generation of 10 solid and/or semisolid forns within
the recema@eol/@9ios carried out under a wide variety of cowiigsenssssFor
exanpl e, solids should be generated in the presence and absence of various
solvents, as the solvent nay play a role in the 15 formation of certain

forms. As another gxapheit ./ SA) soiprefenahl &-40n Prepang sanples under

different conditions of tenperature and pressure, as different solid forns
may be favored éyadiléf er entifclondintt ioaisior20 Theetwekous f oiibigesetr at ed may

be identified b 1ané SHLtabgf nmet hod, including but, . not l.imted to visual
anal ysi s (such BRSIVRBAPRACT f r9it® f orfs SOMETES £ £ &P2ht d61 ord§t

M croscopi ¢ anakysh$nbBekudiing ekectr en 2y HEiQSGRRY sdefs@ml anal ysis such -
as determining the nelting Eoints, conducting diffraction analysis (such
as x-ray di Pfracti onPaRARYEP3Y. eltdiet r opreis$RF actEERoaRal YEIERT he@it r on

611 ection, snalp s Sgrellyts SLhLs) e Sopfrcpmen ity el
appropri ate anaiiysteabuteehnbfuéot-hat issobsednkd. 18 20 JUN 2005
However, by generating solid forms in
receptacles defining capillary spaces, one may
10 favor the formation of a variety of solid forms
‘and increase the likelihood of generating all or
é high percentage of possible forms.
The present methods can significantly assist
in the identification of the form of a compound
15 oxr a mixture that is most stable or has other
properties that .make it preferable ovexr other
'forms_ For example, the present methods can be
used as part of a screening method and can
improve the 1likelihood of identifying a form
20 having Dbiological activity such as better,
bioavailability, solubility, or . adsorption
characteristics. In some cases, an identified
form may have better activity as an active agent.
After ‘the sample is placed in a receptacle,
25 the receptacle may be centrifuged.
Centrifugation may be employed for a variety of
reasons. First, centrifuging may  assist
evaporation or concentrate solid or semisolid
material at one end of a capillary space. This
30 has advantages in connection with in-situ
analysis, in that the generated form will be

located at a consistent place in the receptacle.

20



WO 02/ 052919 PCT/ US01/50556 differentiate structural, energetic, or
“performance characteristics nay be used in connection wth-.the present
met hods. The classifying step may conprise 5 classifying the ged&idU%ﬁMS
form(s) aggQrdi to any of the analytical results, such as ear ance,
solubilit§§882h%gF%y diffraction pattern In a preferred emSddi R3¢,
synchrotron may 10 . be used as the source of radiation for conducting
diffraction anal yses. A s¥nchro£[on is a type of _particle_accelerator,
which enits hi g%il%ﬂero@y,a FBEU_RUVRAYY at FTH- T SyHEHEDt MG r BEi d%h is the
byproduct of ciggul gtbpgqel echEPPSoRL1POBRLEORSERLAl SRAEMS: Y, Cl 0se to
the speed of light-" Synchrotron radiation contains all the wavelengths of
the el ectromagnetichspecéeashrande tonpr esesenhognosthiodt.ense source of
wavel engths available in the x-ray and ultraviolet region. 20 Synchrotron
radi ation allows analysis of smaller quantities of sanple that woul d be
difficult te eomedygEeeusi Ng other sources of x-ray radiation. One |ocation
for research using synchrotron radiation is the Stanford Synchrotron

Radi ati on 25 Labor a¥®Fy1PSSRLPE whi ctPa@P¥ndell b§ —t(ReTB&PEPMre@mt of Energy
as a national q§§é {{L t I i i r e '

Laboratory, whic h§gygta%¥%%$29t§§%u#g% gogggr§U§HQ§P?egﬁﬁ%§§$%b.30
Synchrotron radimti oremeyushe weddendsst udpcetone, acetonitrile,

agueous ethanol, ethanol, ethyl acetate,
10 tetrahydrofuran, toluene, benzene, chloroform,

methyl ethyl ketone, methanol, butyl acetate,

methylene chlozride, hexane, agqueous
tetrahydrofuran, aqueous methanol, agqueous
acetone, and agqueous acetonitrile) to make

15 saturated solutions ranging in concentration from
5-50 wmg/ml depending on the solvent. The
solutions were filtered through 0.2 pm nylon
syringe = filters into automatic pipettes.
Aliquots (ranging from 5-25 microliters) of the

20 solutions were introduced into 40 glass
capillaries {thin-walled, both ends open, half
0.7 mwmm inside diameter, half 1.0 mwmm inside
diameter). For some of the capillary tubes, tﬁe
original saturated solution was heated and more

25 g—(G—methoxy—z—naphthyl)—butan—2~one was added

-until the concentration was twice that of the
saturation concentration. This supersaturated
solution was then used.

The capillaries were rotated about theixr

30 center point at room temperature and solvent was
allowed to evaporate wuntil solid or semisolid

material was visible by eye.
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structural details of solid sanples with a resolution not practically
attainable using 19 2 0 JUN 2005 WO 02/ 052919 PCT/ US01/ 50556 tragijuNqms!
Xx-ray instrunmentation. This nay enable differentiation between different

pol ynor phiyGe 9§ or conpounds that is not attainable w't [ _X-ray
radi ati on S%E?é%§9 5 Preferably, the present nethods conpr?gg%ﬂ$éﬁ§?gting

nore than one form such that a distribution of forns i s obtai ned. However,

by generating solid forns in _receptacles definin api |l ary spaces, one- may
10 favor the formatioi offSFWHrI M y Ccﬁpétsalﬁr&efsor ﬁ\%r‘%ﬁ&nﬁ’ﬁ:gr e&8d he

l'i kel i hood of genegahisgl abl makterdahi GelReraant Ages obyPassidil@ ofQr ms. The
present nethods can significantly assist in the identification of the form

of a conpound 5ray aowirfur@ifhwactionpsm sthbl ecawlihbxrot figbesr operties
that mke it preferapl e;qver othero forim, ;Er cXATpl g, theopr esent nethods

can be used as paf?lof a Scréeni ng nethod and can ~i nprove I kel i hood
of identifygng modmor na2br havt bgebieel 0gi calnaasidid t yosucthas hetker,

bi oavai l ability, solubility, or adsorption characteristics. In sonme cases,
an identified Forihamliomyedpbt eFhuedyi theWs ofl hEEFSREagdntaYAfter the

sanpl e is placghydhA LLGARIAG! €, 11D (hE HGEaPt acke By jhe cepthifuged.
Centrifugation " may be énployed for a variéty of ‘
reported: in the 1literature, two new crystalline
powder ©patterns, and one amorphous pattern.
10 These four different x;ray' diffraction patterns
are indicative of four different solid forms. &
comparative study of 4-(6-methoxy-2-naphthyl)-
butan-2-one using 80 traditional screening
conditions (including crystallization din vials,
15 wvarying solvents, varying conditions including
fast evaporation, slow cooling, and crash

cooling) showed only one new diffraction pattern.

Example 2

20 Portions of a sample of sulfathiazole
(compound B) are dissolved in wvarious solvents
{aqueous ethanol, acetonitrile, ethanol,
methanel, agqueous methanol, methylene chloride,
acetone, hexane, dioxane) to make saturated

25 solutions ranging in concentration from 5-50
mg/ml depending on the solvent. The solutions
are filtered through 0.2 pm nylon syringe filters
into automatic pipettes. Aliquots (ranging from
5-25 microliters) of the solutions are introduced

30 into 100 glass capillaries (thin-walled, single
closed end, 0.7 mm inside diameter) and spun in a

centrifuge to move the solution to the bottom of
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reasons.
or rgas
advant ages in connection with in-situ analysis, in that the gez r-ENel805F or m

First, centrifuging may 'assist evaporation or concentrate solid

semsolid material at one end of a capillary space. This 30

wll be

1/50556 Also or alternatively, centrif

I ted a consistent place in the receptacle. 20 2 8 JUN 2005
WO 02/ 0529%’3"15@?%9%%0 E‘gT%‘“r‘PﬁgPGbe used

to provide additional environnental variation, which is desirable in a

screeni ng net hod_ 5 Exanp

le 1 Portions of a sanple of 4-(6-nmethoxy-2-

napht hyl ) - but ant$on€2P Eb#pdlind e wer & AW s§6MFe T i FRfar FBBS $aFVent s
(acetone, acetoRitfdd e, th@qH%@B%nﬁﬁhmurﬁg@ngglugﬁpﬁl acehate.q10

t et rahydr of uran, toluene, benzéne, chloroform nethy
met hanol ,

but yl aadet amere neCoyhenedchl®ri degs hexsied, agonédds

et hyl ket one,

the

t et rahydr of ur an, aquequs .net hanol , _ agueou cet one, . and_agueous -
/ ORGd e tOdtr dfed T | BRE T afi nEFn SOhEERTIZE| on from

acetonitrile) t&
5-50 ng/ n  deperdimre A A0l Vemi s Thipes@lditirans ae ke 1hitliler eds t hr ough
0.2 mnylon syringe filters into autonmatic pipettes. Aliquots (ranging
from 5-25 mi crolttedy 33ss8¥- t he 20 sol utions were introduced into 40 gl ass

1.

0

sone of t api ITary tubes,

capillaries (thin-way%%Lc%éﬁflgpggsogl 3 gfég??oig mmiggyﬁgigﬂggeter, hal f

mm i nside dianete

environments and solvent is allowed to evaporate

until solid or semisolid material is wvisible by

10 eye. Environments include 60°C oven, 4°C freezer,

ambient'temperature,'storage with closed end up,

storage with closed end down, and spinning of the

capillaries.

It is expected that the resulting

15 capillaries containing solid or semisolid

material can be amnalyzed by laboratoxry x-ray

powder diffraction in the capillary tubes without

isoclation of material using an INEL XRG

3000

- diffractometer. - Analysis of the X-ray

20 diffraction data would show whether different

forms were present, including forms in addition

to the known forms. Different x-ray diffraction

patterns are indicative of different forms. 2A

comparative study of sulfathiazole using

60

25 traditional screening conditions (crystallization

in wvials, varying conditions including

fast

evaporation, slow cooling, and crash cooling)

would be expected to identify fewer different x-

ray powder diffraction patterns.

30
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original saturated solution was heated and nore 25

4- ( 6- met hoxy- 2- napht hyl ) - but an- 2- one was added wuntil the conce td gm ﬁ{d was
twice that of the saturation concentration. This supersaturate % on
was then yggq.skbp capillaries were rotated about their 309@1%%&?—0%i nt at
roomtenperature and sol vent was allowed to evaporate until 'so i'd or
semsolid nmaterial was visible by eye. 21 2B JUN 2005 WO 02/0.52919

PCT/ US01/ 50556 Jhe resulting capillaries containing solid or semsolid
material were afafyZed By | aboratory x-ray powder diffraction in the
capillary tubes W theutiosel atdon af mREfcal &i5i ng apdNaho 1 & 3000
diffractoneter. Analysis of the x-ray diffraction data showed four _
di fferent x-raycoppadsf pheewpedndt He) ofirgi ndlsepy¥edl | 1Re YoFUseported in
the .literature, cr, | .l.i.ne r patter and.;one r phous
pattern. 10 Thegéy\?%ﬁr@gdi f(%(‘gﬁ%r?{usx- F&@ggg}ﬁf’r agielttglﬁ-%glaet t gcr- ns g@%’ i ndi cative
of four diffsereathsnbiid fotobuere, conpianathyier atmedyidd, acetone,

4- ( 6- met hoxy- 2- napht hyl ) - but an-2-one using 80 traditional screening :
condi tions (incVabfhg crystaF#Rhtion iMPWL 15 vASRTRP SO VERt s, varyi ng
condi tions inclyging fAs1 xeV¥BRAT al ikarRl OW £00LiNY, apdascr ashhycooling)
showed only one new diffraction pattern. Exanple 2 20 Portions of a sanple
of sul f at hi azol ®cetate) to make solutions ranging in

concentration from 5-50 mg/ml depending on the

10 solvent. The solutions are filtered through 0.2
-pm nylon  syringe  filters into automatic
pipettes. 2liquots (ranging from 5-25

microliters) of the solutions are introduced into
200 glass capillaries (thin-walled, single closed
15 end, 0.7 mm inside diameter) and spun in a
centrifuge to ﬁove the solution to the bottom of
the capillary tube, which facilitates in situ
analysis.
Aliquots (ranging from 5-25 micxoliters) of
20 the solutions are also introduced into 100 double
open-ended glass capillaries (thin-walled, double
open ends, 1.0 mm inside diameter).
The capillaries are placed in a variety of
environments and solvent is allowed to evaporate -
25 until solid or semisolid material it was visible
by eye. Environments include 60°C oven, 4°C
freezexr, ambient temperature, storage with closed
end up, and storage with closed end down. Some

of the capillaries are stored ungex
30 centrifugation at 40°C and ambient pressure while

the solvent evaporation took place. The 100



(conpound B) are dissolved in various solvents (aqueous ethanol,
acetonitrile, ethanol, nethanol, aqueous nethanol, nethylene chloride,
acetone, hexane, dioxane) to nake saturated 25 sol utions rangfggUNroos
concentration from5-50 ng/m depending on the solvent. The solutions are

filtered .2 mnylon syringe filters into autonati ipette
Al'i quot s ?&%ﬁg&%ﬁgfron1 5-25 microliters) of the solutionsbgng?ﬁ#nguced 30

into 100 glass capillaries (thin-walled, single closed end, 0.7 mmi nside
di aneter) and spun in centrj e.to nove th olutiogn to the .bottom of
22 28 JUN 2005 %%ﬁ%@%@lfﬁi%ﬁ?%o%’%@e trr?gtaita%fl |a§°r%}ltt ubd®iEor some of
the capillary dabesr phenoraginay satueat edvspbuki@bni.s heated and nore

Conpound B is added until the concentration is twice that of the saturation
5 concentration. ThiBhsupsesaliiaged SaWHLGH | stubhen ¢o8FaiMiagcapil | aries

are placed in a yarkety of ggghﬁgnqﬁggér%¥g salvept gﬁuéhb8&§d§ép evapor at e

until solid or semsolid nmaterral is VISl by 10 ey Ironnegnts
i ncl ude- 60€ ovempcHotfreezersramnbpentierenfbfArueeiost oragatw tils cl osed end
up, storage with closed end down, and spinning of, the illaries. It is

ca
expected that tHePFestit FRgE 15 Captt| &t Fes388 ?ﬁﬂﬁrﬁfsﬁkgdxﬁFagénisolid
material can beyanalyzed,by dAR0r AN XhdY different patterns

corresponding to different forms, and that more

forms would be observed than if the forms were

10 generated by a traditional screeping method.

Different X-ray diffraction patterns are
indicative of different forms of the compound.

A comparative study using traditional

screening techniques to prepare different forms

15 of the same compound would be expected to

identify fewer  different X-ray diffraction

patterns.

25



powder diffraction in the capillary tubes without isolation of materi al
‘using an I NEL XRG 3000 diffractoneter. Analysis of the x-ray 29 JuNf#lbacti on
data woul d show whether different forns were present, including fornms in
addi tion - nown fornms. Different x-ray diffraction [ps._are
i ndi cat i vﬁ(g?%/gﬁﬁ? erent forms. A conparative study of sul f@ﬁé%ﬁ%‘%@ usi ng
60 25 traditional screening conditions (crystallization in vials, varying
condi tions incl Hdi n lfa t evaporation, slow cooling, and crash cooling)
woul d be expect é8°P8 Fdéntify fewer different x- ray powder diffraction
patterns. 30 23 2 0 3UNu2OORsWO 02/ 052291 2BEHiUSO01/EAEP6 fxasmd e 3
Portions of a sanple of a polynorphic conpound (conpound C) are dissolved
in various sol &%ﬁ’F@OF%}ﬁuégus agthaR6fPakethylené cREBLLEE, Ba¥t ol ,

t ol uene, dineth ' ope, u 0 td]?cfﬁ"
acetonitrile, %%%ﬁérg?h%aﬁ]ﬁée,Qhexaﬁi%ﬁd?toia&g,g g%d@t hy ta?cresi ate) to
make sol uti éns eaaolhl) ngfi thae onzenduat sodutiomss5-a66: nylatedependivig on t he 10

sol vent. The solutions e filtered throu 0.2_ -gmnylop syringe filters
into automat i c_gg?ﬁﬁttegglﬁl‘iw&bgteé (r%ﬁ@?’%glf rélr%a‘%%’z% YﬁLng i'f%ers) of the
slol ut hons are i giiheHYeEHsi B0 a0 e Rsse LAPL| kal ies2(thd nxwal g, single
cl ose

The solutions are evaporated by placing one plate

in a SpeedVac centrifugal evaporator at 30°C and

10 25 mm. Hg vacuum-and one in a S?eedVac centrifugal

evaporator at 50°C aﬁd. 100 wm Hg vacuum. The
different evaporation conditions provide
different evaporation rates and othexr
environmental variations. The resulting solid

15 and semisolid residues are analyzed in situ by
transmission x-ray powder diffraction. Analysis
of the x-ray data would be expected to show
distinct powder patterns for the different forms
generated.

20
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15 end, 0.7 mminside dianeter) and spun in a centrifuge to nove the
solution to the bottomof the capillary tube, which facilitat iJrNgdiu
anal ysis. Aliquots (ranging fromb5-25 mcroliters) of 20 the so ulgl Iq are
also intr it o 100 doubl e open-ended gl ass capill ari Ln-wal | ed,
doubl e o%&z&n%éésl? 1.0 mminsi de dianeter). The capillari eg)%gf[ﬂgbgfoﬁﬁaé\g in a
variety of environnments and solvent is allowed to evaporate 25 until solid
or semsolid nar{%&[‘d lo id was visible by eye. Environnments include 60C oven,
A4C freezer, anbierit tenperature, storage with closed end up, and storage
with cl osed end dowFolSomelndf at perccapiydearh@sing e téteor gamand&ep30
centrifugation at C an amé)ri ent_ pressure while the/é,ls)ol vené gvapor ation

t ook place. ThéSL00**Z4P2°U JUN S0 B5F 059616 TBEFUS01/ 50556 open- ended
capill aries arednitatidat abautcdhe] Targert@esPobnipduatag ol veate
evaporation. The resulting capillary tubes containing_solid or semsolid
materi al cah b&FdE yeed WP Lyhchesidgs  x-ty soRderlany f EBBeBon. It is
expected that this in situ_anal ysi e . X=r -di ftracti dat.a woul d
show di f f er ent %aetstée%sltgcgsr%s%gln |e(r%ngLItﬂ(; %ﬁ#%ﬁr’l%ﬁﬂbf f(‘)crl%s,ﬂl% ?%at nor e
forns woul d be tdlssemesd duean aidid t hehor meusked l8ndenenatigdelly Byt raditi onal
screeni ng net hod. DiefC{ erens x-racy diffraction patterns

re
infrar (IR) spectroscopy. Analysis o% the IR
data would be expected to indicate presence of
10 several different forms, that is, several

" distinguishable IR. patterns. g N Different IR

patterns are indicative of different forms.
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indicative of different forns of the conpound A conparative study using
traditional screening techniques to prepare different forns 15 of the sane
conmpound woul d be expected to identify fewer different x-ray di erqagqN 5
patterns. 25 28 JUN 2005 WO 02/ 052919 PCT/ US01/50556 Exanple 4 Sol utions of
an organic drug sanple (conpound D) are prepared in a simlar way as those
in Exanple 2. Aliquots (15-20 mcroliters 5 each) of the various solutions
are placed in two @lat®s, thin-walled 96-well plates with well dinensions

of approximately 2 X 2. X mm . The_sol utiops _are_ evyaporated by
pl aci ng one pl ate ﬂ\n a é&%a%sﬁreeﬁ?lpw ﬁﬂaﬁlege%oﬂglpg?%ﬁs %fgl%(fgc and 10 25
. Hg vacuum aqghi i fofind! 538 SRUMRCcoaRsirglth@@bps gfvapof at or at 50C and 100 mm

Hg vacuum The different evaporation conditions provide different
evaporation rates atispasirger sample/on onerzmark racaptacies, ovhsre aleastaewft i ng sol i d

i1 ractfon.  ANAFSFEPECIeE Aefice a OIS Gates dIPH - BUPle sBuats VERBHB o ot | nct
powder pat ter ngpfiy iigedi fferent forms generated. 20 26 2'8 JUN 2005
| generating at least one form of the sample in or on said receptacles,
wherein said at Jeast one form is a solid or sermisolid;
analyzing said at least one form in a manner wherein the analytical
result is indicative of the generated form; and

classifying said at least one form.

2. The method of claim 1 wherein the sample consists essentially

of a solution of one compound.

3. The method of claim 1 wherein the sample comprises a mixture
of compounds. | |
4, The method of any of claims 1-3 wherein the sample is

disposed on a plurality of receptacles, including at least two different types of

receptacles.

5. The method of claim 4 wherein said at least one receptacle

includes a receptacle that does not define a capillary space.

6. The method of any of claims 1-5 wherein the sample is placed

in at least five receptacles defining capillary spaces.

7. The method of any of claims 1-6 wherein the compound is

placed in at least 100 receptacles defining capillary spaces.
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WO 02/ 052919 PCT/ USOOL/ SOS56 Exanple 5 Followi ng a procedure having the
sane steps as Exanple 1,: forns are generated. After solutions in
capillary tubes evaporate to |l eave 5 solid or semisolid residue, Z8dUN 2005
capillary tubes are cut to a 2 cmlength containing the bulk of the
residue and then crushed and analyzed by infrared (IR)  spectroscopy.

Anal ysis of the IR dafke wethbd obanyeodsissme d-7 wherpigiteascdidfymgstape of 10
several different forns .thaﬁ1 i s, .several distinguishable IR patterns:
Different | FROMRIseRryStalimng thesalRleve of different forms. 27 28 JUN 2005
Claims 1. A nethod of screening a sanple according to its solid or

sem solid forns, said nethod conprising the steps of disposing a sanple on
one or nore recepd.acl eshe moioé ofiiny cfatdimene ofhercitheselidiftimritesisdef i nes a
capillary space, and the sanple is disposed within the apil lary space;
generating: #lectedazam Shrcerpup pansisting ef sodysst %VﬁPHfaBPn’cﬁ?C’B%B’ée‘l‘tB’cgeﬁ@técl es,
wherein said ) . IS 1 e . solid; analyzing said at

| east one foﬁoﬂﬁnkgigﬁ%%nﬁ%gr&%gﬁéﬁ%gﬁﬁg 14 né?‘@uﬁga " result is indicative of
the generated form and classifying said at |east one form2. Tht nethod of
claim| wherein the sanEI e consists essentially of a solution of one

compound. 3. The Hat hothomethodofany efirdaimis A-6 ferthes pprnprigagribeisepeia mixture

of ConpoundSﬁonﬁingTahﬁxng%tﬁga(Eccf)gol&%o(%tthecsla%'p@ 1-3 wherein the sanple is

11.  The method of any of the preceding claims wherein the disposing

step comprises placing the sample into at least one capillary tube.

12.  The method of any of claims 1-10 wherein the disposing step
comprises placing the sample into a receptacle selected from the group consisting

of a well plate, a block with holes or pores and a shéet with holes or pores.

13.  The method of claim 12 wherein the receptacle is a well plate
which defines capillary spaces, and the sample is placed in the capillary spaces of
the well plate.

14.  The method of any of claims 1-10 wherein the disposing step
camprises placing the s;’iinple in a plurality of wells of a well plate, wherein the

weells have a diamete: of about 0.5 mm to about 5 mm.

15. The miethod of claim 14 wherein the wells have a diameter of about

0.5 mm to about 2.5 mm.

16.  The method of any of claims 14-15 wherein the wells of the well
plate are thin-walled.
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di sposed on a plurality of receptacles, including at | east two different
types of receptacles. 5. The nethod of claim4 wherein said at | east one
receptacle includes a receptacle that does not define a capillal{ Kifalfes. 6.
The nethod of any of clainms 1-5 wherein the sanple is placed in at |east
five receptacles defining capillary spaces. 7. The nethod of any of clains
1-6 wherein the cadffpoufitie nethodl c@ey of ¢laiats ldelowharGif theselacdmprissef i ni ng
capillary spaces. 28 2 8 JUN 2005 8. The nmethod of any of clains 1-7
wherein the &&MPERSRA- st ep conprises crystallizing the sanple. 9. The

met hod of any of clains 1-6 wherein the solidifying step is selected from
the group consisting of solvent evaporation, cooling, heating, anti- sol vent
addi tion, gel diffi8si orhe aitthddhiflany aydbindeldosi whaein thdpladihg stept hod of any of
claims 1-6, further conprising the step of fornmng a supersaturated

sol ution of @ﬁ@PE&ﬁml@!ﬂgl@P}lq&@Z%@ﬁH@abW 12ayngef the sample apthe wglle o ns

wherein the di s i step conprises placing the sanple into at | east one
capillary tu%’e@%@bﬂ%ﬁe met hod of any of clains 1-10 wherein the disposing

step conprises placing the sanple into a receptacle selected fromthe group
consisting of a well plate, a block with holes or pores and a sheet wth
hol es or pores. 139. Theemetispéoflamyfofdhepmeeingwiaimei wherpia theewhizng i s a wel |

plate which defi.nes capillar aces, and the.sanpl.e is placed in the

Capi |1 ary spagasting » pAEodistiold BiHE Seerom s Rurn oo SR ol alne 1 - 10
wherein the diispes ana{ R, theRARh AGSs i Bab idh &I&Srsfs,am Helitbsdopit ural ity of
wells of a well plate, viherein the "wells have a’diametéer of about 0.5 mmto
about 5 mm iBalySihe nmet hod of claim 14 wherein the wells have a di aneter of

about 015 mmto about 2.5 nm 16. The nethod of any of clains 14-15 wherein
the wells of the well

20. Themethod of claim 19, wherein the diffraction analysis is x-ray

diffraction analysis.

21.  The method of claim 19 , wherein the analyzing step comprises
snalyzing said formby X-ray diffraction analysis using synchrotron radiation as

the radiation source for said analysis.

22.  The method of claim 19, wherein the step of analyzing said form

comprnses Raman spectroscopic analysis.

23, The ethod of any of the preceding claims, wherein the step of
analyzing said form coinpn'ses analyzing said form without removing it from said

réceptacle.

24.  The method of any of the preceding claims, wherein a sample is
placed into at least one “‘capilla.ry tube, and the step of analyzing said form
comprises analyzingisaid form without removing it from said at least one capillary

tube.
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plate are thin-walled. 29 2 0 JUN 2005 17. The nethod of any of clains
14-16 wherein the sanple conprises a drug substance. 18. The met?%dﬂ& y
of clainms 14-17 wherein the placing step conprises placing about 0. @ﬁﬂg
to about 1.25 ng of the sanple in the wells of The well plate. 19. The

met hod of any of the preceding clains, wherein the anal yzing step conprises
a met hod sel ect ed2s.r onThémnethod v claiin 34 siherein the analgziag stepadysriges i cr oscopi c
anal ysis, thernmal analysis, diffraction analysis, and spectroscopic

canal ysi s. 2malygirg sad vew R Xepadiiraction apalysds peinpeynghmolpn sadigfiongsal ysis i s
x-ray di ffr@l%tr-ﬁéig'tioan‘:ns%hyc%\ifgfsa%dlana?}lﬁ met hod of claim 19, wherein the

anal yzi ng step conprises "analyzing Said formby X-ray diffraction analysis
usi ng synchrotron radiation as the radiation source for said analysis. 22.
The nethod of claim 19, wherein the step of analyzing said form conprises
Raman spect r oscop?e Theansizodof 223 of Hheepragsding¢laims fhgthafcompasipg dhestémg cl ai s,
wherei n the ep of. anal yzi aid formc ri ses analyzing said form

wi t hout rem)g "f?ﬁ"‘?apng?}beng% -age%if’gﬁg"p‘?g‘lq‘@%%a The met hod of any of the
preceding clains, wherein a sanple is placed into at | east one capillary
tube, and the step of analyzing said form conprises analyzinga said form
wi t hout renovi ng 27. fr The sethddalf ahpeefthe preecdimgpclhinay whertinlsaid gafieratig JUN 2005
25, The nmethod of claim 24 wherein the apal yzing step conprises anal yzi ng
sai d form by#se P’é’g?“ﬁ?sfaﬁn}eéﬁttqnéﬂl ﬁﬁ‘l‘tfgﬂpﬁ‘gf?ﬁ@n@?nchr otron radiation as the
radi ation source for said analysis. ' ’

28.  The method of any of the preceding claims wherein said receptacle

is subjected to substantially constant motion during said generating step.

29. The metnod of any of the preceding claims wherein said receptacle is

rotated along its longitudinal axis during said generating step.

30.  The mcihod of any of the claims 1-28 wherein said receptacle is

subjest t;:: centrifuging during said generating step.

31.  The me‘ghod of claim 30 wherein said centrifuging is sufficient to

concentrate the solidior semisolid at one end of a capillary space.

32.  The method of claim 30 wherein said centrifuging is sufficient to

facilitate in-situ analvsis.

33. The methnd of claim 30 wherein said cenfrifug.ing is sufficient to provide

environmental variation.

34. . The method of claim 30 wherein said ccxii:rifuging is sufficient to move

the sample to the bottern of said receptacle when one end of said receptacle is closed.
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26. The nethod of any of the preceding clains, further conprising the step
of conparing the generated formto a known form 27. The net hodﬁmmmpf
the preceding clainms wherein said generating step produces at |east one
different formof the sanple, 28. The nethod of any of the preceding clains
wherein said receptacle ins subjected to substantially constant notion
during sai d gener @5, ngheinehod 39 anyldTaheeibived -28 ordly3owhirbm spidaeaptaoly cl ai s
wherein said receptacle iis rotated along its |ongitudinal axis during said
generating sti&pubjet o eI MEEHYaP BRI IIEE s Leaeraing:stan- 28 wherein said
receptacle is subject to centrifuging during said generating step. 31. The
nmet hod of claim 30 wherein said centrifuging is sufficient to concentrate

the solid or sem s3¥.i d e @BB0&BH28f ofAXh6 pRIciAF ViaRPA Ferthed Somphsingaichod of
claim 30 wherein said centrifuging is suificient to facilitate In-situ

anal ysis. 33.stphef determodng hetheR0omgiibancing fomp wag gernerdt¢d,fomgaidisgmplet f i ci ent
to provide environnmental variation. 34.. The nethod of claim30 wherein
said centrifuging is sufficient to nove the sanple to the bottom of said

receptacle when ong endrif ;msdid d’f%ﬁglﬁg?g?gxeéeﬂi%@lﬁﬁﬁ, whireir? Said WngR05 35,

The met hod of any of the clains 1-2 -34 wherein said receptacle is
subj ect to ceamhmrsegatorepamdoat indrtuctihitigs bmilakicst activatyiingt Isistpne 86m The

met hod of any of the preceding clains, further: conprising the step of

det er mi ni ng Vi{Epidesompopad SRBRRe f orm was generated from said sanple. 37.
The nethod of any of the preceding clains, wherein said sanple 'conprises a
conpound or a mxture that has biological activity in at |east one form of

said conpound or Mt urthe B8thod A, anyRIfBe ptedifiy chitms, ehepéif ek nivghod ai s,
wherein the method conprjses generating at |east one other formof the
conpound or rAoREIses ewTatE at lopgt one gther foan el Hic comwoprde@iXigec] ai ms, wher ein
the sanple conprises a known' polynorphic material,

39.  The.method of any of the preceding claims, wherein the sample

comprises a known polymorphic material,

40. The ‘method of any of the preceding claims, wherein the sample

comprises at least ane material that is not recognized as being polymorphic,

41.  Themecthod of any of the preceding claims, wherein a plurality of

samples are screened.

42. The,m;:thod of any of the preced’ing claims, wherein a second
analyzing step is performed on said generated form, said second analyzing step

providing data indisative of biological activity or bioavailability.
43.  The ‘method of any of the foregoing claims, further comprising

subjecting a plural#ty of samples to the screening method, wherein at least two

different samples ars sﬁbjected to different conditions during the generating step.
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40. The nethod of any of the preceding clains, wherein the sanple conprises
at |least one material that is not recognized as bei ng pol ynor phi (’Z'BF}QN z@ﬁue
nmet hod of any of the preceding clains, wherein a plurality of sanples e
screened. 42. The nmethod of any of the preceding clains, wherein a second
anal yzing step is perfornmed on said generated form said second anal yzi ng
step providing daga i ritieaagthd®opinyldfahe Gregingelhims| tomprisiig a\sadpl afbi [ i ty.
43. The nethod of any of the foregoing clains, further conprjsing,

subj ecti ng a Siiding|the sargfenimpplaslifyofsauplsqosionsigdrabrding saiaiwrityat | east

two different. samples.:are subjected t ifferent c Ity dur i t he
generati ng s?"gﬁmrﬁgfoﬁmﬂlsjﬁ “SGoE e ewh%rtcwoaé lcggﬂglr?ydl@%%?wgﬁggegoi ng
clai ms, conprir$iutectditioHifitetficofiivibil ABinkR: SapRkiags@p0 a plurality of

sanpl e portions, and subjecting said pluralify of sanple portions to the
screening nethod, wherein at least two different portions are subjected to

different conditions during.the generatin tep 5 A thod .as clained in
claim1 wherein tHe"di s@dgah@ sgéﬁla“@ﬁ‘%‘rﬁi?i hi‘é%@?ﬁgfldﬁ@%%rﬁ@ on a
plurality of ganii ; Hgger? t [ trifuging
~the plurali ty%%&négﬁlﬁ%r / ﬁﬁg‘gﬁefged ﬁiﬁéaliﬁ%%%%ﬁ%w%b%gmmggﬁg eergi n said
centri fugi ng {sitkgr dompaiksed @asifugipg e phiralitydifichpiayabieessol i di fyi ng step. 47.

The net hod of claim45 wherein said centrifuging step is perforned at a
pressure | ower than anbient pressure. 48. The method of claim45 wherein

said centrifuging gtep -h% ng&l%r f'@lgjm g’gn‘gﬁém?%%}q.l{@gmgfggilngs ﬁig]gg\lla%%rcl ai ned

inclaiml for screéning a sa e according ein the

di sposi ng st eyarteORuring SaidissRdsfifgstthie sanple on a plurality of
receptacles, where at | east 'one of the receptacles defines a capillary
space, and the sanple is disposed in the capillary space; the generating

step comprises gengfatifg alyl 884 SRILA Ui el Bl ep is performed

at a pressure lower than ambient pressure,

48.  The method of claim 45 wherein said centrifuging step is performed

under vacuum,.

49, A méthod és claimed in claim 1 for screening a sample according to
#ts solid form, wherein_

the disposing “'step comprises disposing the sample on a plurality of
receptacles, where at least one of the receptacles defines a capillary space, and the
sample is disposed in the capillary space;

the generating step comprises generating at least one semisolid from the
sample in or on saidireéeptacles; and

the classifying step comprises classifying the generated semisolid according

to the indicated form.
50. A method as claimed in claim 1 for screening a sample, wherein

the sample is disposed on a well plate, wherein said well plate defines a

plurality of capillary spacés, and the sample is disposed in the capillary spaces;
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anple in or on said; receptacles; and the classifying step conprises
classifying the generated sem solid according to the indicat edkiﬁr Eﬂg A
method as clained in claim1 for screening a sanple, wherein t ég&ﬁ is
di sposed on a well plate, wherein said well plate defines a plurality of
capillary spaces, and the sanple is disposed in the capillary spaces; 33 20
JUN 2005 the sanphesangplsslsotidified dn sand eapillerg syricks ofithe wphpbde tof t he wel |
plate to generate solids; the sanple ;s analyzed in the well plate; and the
cl assi ficati &M¢ates088%ding to the indicated solid form 51 The method of

cl ai m 50, wherein i . .Qgnerated solids conprises

anal yzi ng wi t hout tfr]é(;m) |1§§ a@@ﬁé@ﬁéﬁ%ﬁg]&%gg’i § from the receptacle in

whi ch the solids wheelgsifesthndsaccording fveheeidiaedgblid fainn 51, wherein the
anal yzing step conprises x-ray diffraction analysis. 53. The nethod of

- claim 52, wherein the anal yzing step conprises analyzing said generated
solids by X-ray dif.fraction. anal ysi.s i ng_sypchrotron, :.ragdiation as the
radi ation source fsf&r s%’%ﬁg‘?‘g@ﬁ@ ﬁ@%‘é@“}v@fﬁ{% ObAIRlYAPEIED,  wherein at

| east some ofgcRah@dGaRdd dodiptises ARKEH duft ARANRhe raed Fgpt 30 Mm
55. The net hdgd of chcsgli%rﬁ ggﬂ%gsr el n atgafliglagt%s%%ne of gg?ed casf)cimlalsary spaces
are from abouhe Becéptaclea it whizhdhe solids were gefierafEle net hod of cl ai m 50, wherein
at | east sonme of said capillary spaces are fromabove 0.5 mmto about 7 mm
57. The nethod of claimb50, wherein at | east sone of said capillary spaces
are from about 0.%,mmt IH, 18 . | al rein at
| east sone of sai 2(':api egﬁét%ds%aces ngghg?glnﬁﬂg or l[gsé&’n%ﬁggga%%s 2.5
tarn. 34 diffraction analysis.

53.  The 'method of claim 52, wherein the analyzing step comprises
analyzing said generated solids by X-ray diffraction analysis using synchrotron

7adiation as the radintion source for said analysis.

54.  The method of claim 50, wherein at least some of said capillary

spaces are from about 01 mm to about 30 mm.

55.  The method of claim 50 wherein at least some of said capillary spaces

dre from about 0.3 mm to about 17 mm.

56.  The meiﬂwd of claim 50, wherein at least some of said capillary

gpaces are from about 0.5 mm to about 7 mm.

57.  The method of claim 50, wherein at least some of said capillary

spaces are from aboat 0.5 mum to about § mm.

58.  The method of claim 50, wherein at least some of said capillary

spaces are from abowt 0.5 mm to about 2.5 mm.
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2'E JUN 2005 59, A nethod as claimed in claim1l wherein the generating step
conprises generating a nelt froma conpound, element, or mxture |n sal

one or nore receptacles defining a capillary space, and the nel t2'§ UN 2005

di sposed in the capillary space; and the solidifying step conprises
solidifying the melt to generate at |east one solid in or on said
receptacles. 60. Jhe réthribodds daimiefirselainphatherein t he conpound, el enent or

i xt th f f f I |
wher oi n t ho. goner E e GRS BT CRERER R, TRl S F ETBOPDr APRNel ¢ 1 1
said one or . Noixenrk GFGRT G R Endie tcBhtidese i o |c%f Ian?%ﬁﬁt?e , Y€ it id he mel t

is disposed in the capillary space; and the"sol I'ng step conprises
formng a cr@aspasbdinmﬁemplﬂmyasban‘egmdthe melt in cat on said receptacles.
62. The method of clajm6l,-wherein the nelt is free of a solvent. 63. The

met hod of cl ai m SHeRBAEIAE sieR camari§es isadiSrRp eyt 1osgrnerats 3t 889 on x-ray

diffraction Qﬁlﬁl IE@ thod of claim20 wherein the anal yzing step
conpri ses transﬁr{n%séll‘l(s)%éiwr g?ffractl on analysis. 65. The nethod of claim

1 wherein said at | east one receptacle that defines said capillary space is
made of polyner or glass. 66. The nethod of claim49 wherein said at |east
one receptacl e thé@ dme@aﬁiéf@a@ﬁ.a‘Vl}ﬂ'@@ﬁ@éOmOMGIWHWIWWG or gl ass.
35 20 JUN 20%& Oﬁ 3 thod of claimb59 wherein said one or nore

& fsnféeeo 250

recept acl es ARk | | ary space is made of polynmer or glass. 68.

The met hod of claim61 wherein said one or nore receptacles defining said
capillary space is made of polymer or glass. 69. The nmethod of claiml
wherei n sai d one 6. npAenethodatdaihed in claim 1 wherein

the generating step comprises melting a sample to form a melt in said one or
rmore recéptﬁclés deﬁning a capillary spﬁce, \-’vhérein the melt is disposed in the
capillary space; and

the solidifying step comprises forming a crystalline material from the melt in

of on said receptacles.
62. The meﬂxod of claim 61, wherein the melt is free of a solvent.

63.  The method of claim 52 wherein the analyzing step comprises

transmission x-ray diffraction analysis.

64.  The method of claim 20 wherein the analyzing step comprises

transmission x-ray diffraction analysis.

65.  The method of claim 1 Where’in said at least one receptacle that

defines said capillary space is made of polymer or glass.

66.  The method of claim 49 wherein said at least one receptacle that

defines said capillary space is made of polymer or glass.
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conprises a well plate. 70. The nethod of claim49 wherein . said plurality
of receptacles conprises a well plate. 71. The nethod of cl aig@Sﬁ %erei n
said one or nore receptacles conprises a well plane. 72 The r JHE 00+
claim 61l wherein said one or nore receptacles conprises is a well plate. 36

67.  The method of claim 59 wherein said one or more receptacles

defining said capillary space is made of polymer or glass.

68.  The method of claim 61 wherein said one or more receptacles

fefining said capillary space is made of polymer or glass.

69.  The methed of claim 1 wherein said one or more receptacles

comprises a well plate.

70.  The -nethod of claim 49 wherein said plurality of receptacles

comprises a well plate,

71.  The method of claim 59 wherein said one or more receptacles

comprises a well plase.

72 The method of claim 61 wherein said one or more receptacles

cemprises is a well piate.
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