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impact on the quality and/or performance of a drug product, including its stability,
dissolution rate, and bioavailability.

[0005] For example, until recently, the original crystalline form of aspirin, known as
Form I, was the only known crystalline form of aspirin and the only form of aspirin that is
stable at room temperature. However, as reported in Chemical & Engineering News,

November 21, 2005, Zaworotko et al., J. Am. Chem. Soc., 2005, 127, 16802, reported the
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A e e e
has @NBweiipotdatifor BdnveNioniemeing f&ith iosanbthedr HoWever, a different
form ?ﬁa?lisksxllff;iciently stable under the predicted storage conditions can be chosen to
enhance the bioavailability of the drug product. The other form may be a metastable
polymorph, i.e., a polymorphic form that is less stable than the most stable form, but
typically does not convert to a different form during normal storage, or a non-crystalline
form. A non-crystalline form lacks the regular molecular organization of a crystalline
form, and does not need to lose crystal structure during dissolution in gastric juices.

Therefore, non-crystalline forms often dissolve more quickly, and have a greater

bioavailability than crystalline forms.
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special expensive safety measures are taken. In addition, contact of the pharmaceutical
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composition with the heated gas can result in degradation of the composition.

[0014]  The form of a solid chemical compound, whether non-crystalline or crystalline,
affects many of the properties of the compound that are important to the formulation of a
pharmaceutical composition. The flowability of a milled solid is particularly important in
the preparation of a pharmaceutical product, as flowability affects the ease with which a
pharmaceutical composition is handled during processing. When a powdered compound
does not flow freely, it may be necessary to use one or more glidants in a tablet or capsule
formulation. Glidants used in pharmaceutical compositions include colloidal silicon
dioxide, talc, starch, or tribasic calcium phosphate.

[0015]  Another important property of a pharmaceutical compound that may depend on
crystallinity is its dissolution rate in an aqueous fluid. The rate of dissolution of an active
ingredient in a patient's stomach fluid can have therapeutic consequences, as the

dissolution rate imposes an upper limit on the rate at which an orally-administered active



hydroxy, C(1-3)alkyl, and C(1-4)alkyl; Zis H F, d4,
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pharmaceutical compositions, and process for the preparation of the compositions of the
invention. Preferably, the non-crystalline composition is a co-amorphous pharmaceutical
composition, comprising a non-crystalline, co-amorphous blend of at least two
pharmaceutical compounds. More preferably, the pharmaceutical compounds are selected
from the group consisting of aspirin, ezetimibe, simvastatin, atorvastatin free acid,
atorvastatin calcium, and rosuvastatin calcium. Most preferably, the co-amorphous
pharmaceutical composition is selected from the group consisting of
ezetimibe/simvastatin, ezetimibe/atorvastatin calcium, ezetimibe/atorvastatin free acid,
ezetimibe/rosuvastatin calcium, ezetimibe/simvastatin/aspirin, ezetimibe/atorvastatin
calciuny/aspirin, ezetimibe/atorvastatin free acid/aspirin, and ezetimibe/rosuvastatin
calcium/aspirin, as well as co-amorphous compositions comprising at least one statin and
aspirin. Co-amorphous statin/aspirin compositions include, but are not limited to,
atorvastatin free acid/aspirin, atorvastatin calcium/aspirin, simvastatin/aspirin, and
rosuvastatin calcium/aspirin. Preferably, the co-amorphous pharmaceutical composition is
homogeneous.

[0018] The invention provides a process for preparing a non-crystalline composition
comprising at least one organic compound. The process comprises applying laser
radiation from at least two different lasers to a solution of the at least one organic
compound in a solvent, and evaporating the solvent. Preferably, the laser radiation is
pulsed, having pulses with an effective average pulse length of no more than about 107
seconds, and the pulses of laser radiation from each laser has a different wavelength.
Preferably, the at least one organic compound is a pharmaceutical composition. More

preferably, the at least one organic compound is selected from the group consisting of
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Figure 1 illustrates the Powder X-ray Diffraction (PXRD) pattern of a crystalline

aspirin sample;

Figure 2 illustrates a Fourier Transform Infrared (FTIR) spectrum of the crystalline
aspirin sample;

Figure 3 illustrates the PXRD pattern of a sample of aspirin treated with the
process of the invention;

Figure 4 illustrates the FTIR spectrum of the non-crystalline aspirin;

Figure 5 illustrates the PXRD pattern of a sample of crystalline aspirin formed in
the process of the invention, with the exception that laser radiation was not applied,

Figure 6 illustrates an FTIR spectrum of the crystalline aspirin sample of Figure 5;

Figure 7 illustrates the PXRD pattern of a sample of crystalline simvastatin;

Figure 8 illustrates the FTIR spectrum of the crystalline simvastatin;
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reveldfior fire hazard. [0013] Spray-drying requires

di SREei36Gldstlated WhiPERDUSake dfTa lasey Gleste® s@hpla o eadtigtbe and

gas sufficient to evaporate the solvent, |eaving

simpastatindn laal0e3) retio bhiaveight wtith therpidenelihe seqygacq of laser treatments
revdr .cally hot air or nitrogen. Spray drying, is

?%ﬁ fcally limted to aqueous sol utions unless speci al

ex g psie\3g iBadtate arapuriam ditee Faliespectrumaddilisentieated sample

contact of the pharnaceutical ¢ osition with the
of epetnibg a@@lgmg;vgﬁtaﬁlé regt tl:lirﬁu(ag@yvgk@ﬂ) e § IR gpectrum of the reference
samg)?émOSi tion. [0014] The formof a solid chem cal

offpound, whether non-crystalline or crystalline,
Figure 38 illustrates a comparison of the FTIR spectrum of a laser treated sample

of ezetimibe and simvastatin in a 10:20 ratio by weight to the FTIR spectrum of the

reference sample;



affects many of the properties of the conpound that
are inportant to the fornul ation of a pharmaceuti cal
W@ eowosi2é on. The flowability of a m Il ed sol i BICT/BS2008/080095
particularly inportant in the preparation of a
phas g _ ¢ Lt ¢
Ca g B R i AP et o i kbt sample
of ebaimtibe dndisinivagtatn oce b0 ptioWyemeightgoiel BR speotpouod the
does not flow freely, it may be necessary to use one
refefnceRAIG i dants in a tablet or capsule fornulation.
G ifant 20 YisRealch a ROAHIBSADIIESF TROSTRESIhi 0¥ A JasePGEHEEsample
colloirdal silicon dioxide, talc, starch, or tribasic
of ezaintibe rmpsiospstatiein § DOIGTatiartot welght taysles ¥ BN spsetopaof (he
fof a %I?a}r,rraceuti cal conpound that may depend on
TeICE G ¢4 Pnity is its dissolution rate in an aqueous

f 1 wighre T etlusahrs @lcoflipaS@nWfiteFDIR gfec@ehiof tastrgifredé®simple
in a patient's stomach fluid can have therapeutic

of epeiineibe artheigyastain bkl diraiiobYiveight Withdhg spauCS of lnsergpriment
| mi erg%ﬁ ' l.J y-adm ni stered
reveééce{a]itég%n%glﬁ%dslpgn C?ﬁth‘@@%ﬁéﬁkﬁ@ﬁé Sodst ream of a
pathigit 42 inestrates kdosipatienfoditie BT Raspeompawid 1y tredtadsample

affect its behavior on _conpactiaon and iits stora
of ezgthpipe PRY SINTVEHTE] 1nrth EV-&Y %@%rvelsht ‘ﬁ’gl_wlﬁéﬁqwg%%gghawne
treafiiht ?Jv%%%@ltd fh@?”[f[ﬁrsﬁ&tﬁfm 8¢ RB & BRGEMdngd;l ¥ useful

conmpound provi des a new opportunity to i nprove the
perHiguredB cdustiates acompagsonay thd FER$pectmaned pilasat treated sample
roduct. It enlarges,the repertaife of .materi al s.that
of A PPRan i Ratt B 1 G0 FE oA e i pERedlebfe i ke
treafr@ént 83154 € thd HIMRIspatRM bL@b réfesasesanglen of a drug

with a targeted release profile or other desired

chdiigue éf ildustretes seampeagsapfofithel TH/meciren of @dase] tragied sample

invention .is directed, - GLY: ' LEi.0ns,
ot SRR T LT P T 0 Samech e
treafn@dént td\@rsed epteRTIRBpedtninhef the Mefoehtd sanplaf t he

i nvention. Preferabl the non-crystalline conposition
is Fagtgeééh%usaﬁ@eéhepl?%?@a@ew i g lasen Hpesd sarpiie of ezetimibe and

ator%’s‘?&%{n‘c%'léﬂ%n%QQF&'&EX%&%J@%F’ co- anor phous bl end of at
[east two p a onpo

har maceut i unds. More preferably,
t heFiplradGalhestibics dhe KRppacidan af e 1aset et eibafmpbrof dzetimibe and
roup consisti Hgler%f. %spi rin, ezetimbe, sinvastatin,
i

g
atorkasiat AP Priee’ Ha by weighly yastatin cal cium and
r osvas Uakiuark PR MIRite R dtfaqhRPtkated Bfnple of ezetimibe and

co- anor phous pharmaceuti'cal conposition is selected
atorfraspatint foee agidnn bomaticshy weight, ezeti mi be/ si nvast atin,

ezet.i m helat orvast atin calciu zetim be/ at orvast at i.n

Fr dusie 8 TSRl MR SRR T p FRELI B SN BB ana
ator®ZR4tin éLRAGINWRS kAld BY weight;i n, ezetimi be/ atorvastatin

cal cium aspirin, ezetimbe/atorvastatin free

acifdgurs gP iilysiraten theel26R Praapemyaf 4 joses trgatpdh sample of ezetimibe and

cal.ci u LN, : .as,. Co- anor phous conposi tions
rosu&’@ﬁ%ﬁ Es]%l‘%g%a alnle'}as 10\(@6\1/%1@“ n and aspirin.

Co-Fagme 5h olisstrated the FHRQpettrurt offp teset freuns] danplaiefezethuibe and

are not limted to, atorvastatin free acid/aspirin,
rosuyegatimealaminddy: Eratiorbyspsighth, sinvastatin/aspirin, and

Figure 51 illustrates the PXRD pattern of a laser treated sample of ezetimibe,
simvastatin, and aspirin in a 2:2:1 ratio by weight;
Figure 52 illustrates FTIR spectra of a laser treated sample of ezetimibe,

simvastatin, and aspirin in a 2:2:1 ratio by weight;



rosuvastatin calciunmfaspirin. Preferably, the
co- anor phous pharmaceutical conposition is
wheomgsneous. [001 8] The invention provides aP@I/OSES080095
for preparing a non-crystalline conposition conprising
at . -
A e N Rl B
atorvasstinscatodura, sdl agpirionn ef2:2: heatat byt waight; one or gani ¢

conpound i.n a solyv and evaporating the solvent. .

pr dRgirant yusFAES ISR D afh GRe e Al i g bomive,
atorPibt AR, A1 a%fiiﬁi%% e a¥RlAgewbighge | ength of no

more than about 10 9 seconds, and the pul ses of |aser

r adiigure 60 ilustratee HeHP XRB@attmsa later freated samplo ef ezeginnbe,

Pr ef er abl the at .l east ,one,. ni.g.conmpound is a
atorﬁ??iﬁl eeeLﬂ)é?dcgpgé%ﬁ%%&#'821.raf\lfgrrbg%vpeﬁ erably, the at

| ea84ure 6 ilRisgark eheCIOTTROPBENIS o & Rt @ehtdd ampldief @etmibe,

consisting ofaspirin, ezetim.be, sinvastatin,

atorsasttinaiEteccih and awiie g 2.3t loliady atgightcal ci um
r : ..
SRS ARL FIn B B85 8B L 00 v,
rosud@sTRtin S@Gumaast aspirirs®i adh2: 1retdo by edighit;t h a Strachan

Devi.ce, where the rachan Devi.ce conprises first .
di 116458 65 dpegeiee g HRCPACISHE Gha AoPT PRl FEW P e igioe
rost¥d&tath Eﬁéigﬁgﬁq%gﬁjir?m:?‘ﬁ%ﬁ& bpneghbet ween the first

and secon raction gratings. Preferably, the .
| adigge §9 éldustvates theRXRDmatbarfoDe vargple af erydiabine atarsastaiin free

aci%%&i iéégg B&rcgq%fﬂ% oifgvérgﬁait }Q/\éﬁ rt]l%)elf é))(gﬁ%t?ogketﬁi?tggsgel{ }/aéi%aéion was not

appg&gani c compound in a solvent, placing the solution of
the at |east one organic conpound in a covered )
corftigira &P jlluspptey Fihﬁgl%fﬁE nagemayfor asaraple of crystatliyg atorvastatin
sol ution, and ev I I 4] f :
catefp S RSB B Rafin, oBtthe B ABlibh B Borliation was
not byliEdNg the non-crystalline conposition. [0021] More
preferably, the process for preparing 2 X
norfigyry §i Mustates desiysR Pragamder & sEpla e RESBHIN onpr i ses
' @%@ﬁ,' [ cal @cth 3binR i egfrl'? B Bof&Viti fhe kbt
eze r%&%&s@%c{% CO%‘%H sfhtgeﬁ ?ersgto J{e?ﬁbgc?i’onl grgtei n on
thatdmdr endstionwdhs aiof fpphietlj on grating and a refractive

el ement positi oned en the first. and d
di fﬁ‘%&@?éﬁuﬁﬁﬁwm ‘ﬁba aIB%lFtoi?Bﬁ’%’%ﬁ%?he | aser
eze&ﬁfﬂeﬁﬁdr%tam fesicidrin¥@id Rt BEdBELaTaRe indBitidd, RstHGhdekception

pul ses of laser radiation by constructive
thatilageerddeation veas nohepplisder radi ati on passed through the

Stracha vice i.S ied to.a solution rising at

I ealgg”rSEfél Wgﬁﬁﬁ&%%mgpa 8%8%???‘8#:1%0 “ gés%o Vent, and
ezefiMfeRBiasthtin Sal@vAPRIAEEE thBptoetssEsied inpérition, with tiveexception

Drawings Figure 1 i]llustrates the Powder X-ray

thatpadef radéationvasPRREIPLSAL t ern of a crystalline aspirin
Bl s B L BT, Uy Pl
ezetimibe/atorvastatin calcium/aspirin formed in the process of the invention, with the
exception that laser radiation was not applied;
Figure 65 illustrates the PXRD pattern for a sample of crystalline
ezetimibe/atorvastatin free acid/aspirin formed in the process of the invention, with the

exception that laser radiation was not applied;



aspirin sanple; Figure 3 illustrates the PXRD pattern

of a sanple of aspirin treated with the process of the
w0 pooefosi2ae; Figure 4 illustrates the FTI R specPeT/usmis/080095

the non-crystalline aspirin; Figure 5 illustrates the

PXi [ {fden fornmed

| CRRe 60 Srales e RD oY £ O p S o
ezetithibe/rbawestatirachl @tindaspinasiornaed iagh¢ prodessiif therigvétion, with the

i |1 ust r?t es an FTIR sBect glugn of the crystalline

exceplig that lasgrasgiatign Was On PEedE gy e 7 illustrates the
PXRR-Rabkt ellikt@fes heSBXRDSH8EmCoY 8 Eahple BE ciSkiaMastedttitibe formed
Figure 8 illustrates the FTIR spectrum of the

in therpreteas bf the inventiontveith the Ekeaption that lasersediatien wan sotrapRribed;

attern of..a sanpl sinvast af | r i th the
or dege B Frat R RRRTTHAGH L b B bER ke 1 ne
ezetiABBsirBRAGEIHPIRH fbitedsinMNasloadss B f tHedAt@tion with tHeesxception

process of the invention; Figure 11 illustrates the
that pesRrragiation fyes &Pt eppdisfipl e of crystal | i ne ezeti ni be;

Fi ! f . 154 :

e B8 AR SRy ST ARESLALE B blon o
atorsasipinecaldfivrezepirimiibe 1t eeaigkdratibt h t he process of the

i nvention; Fi 'Ilustrat?sthe PXRD patter

Fi gure f .
thglg%ét7pﬁ1i1‘l‘§g%feﬁél?a@( PEFHIYR @ I3iehedled grmiptpion atorvastatin
calcgﬂ%{/%ﬁiﬁﬁﬂia’ﬁl%éi?t%ié;' lustrates a conparison of the
XRD ‘pattern of reference sanple of crystalline o
ez dtigure Gé iBustrates sleenXBDafattemyaftazsamipheeoferterv aatatinecalcium/aspirin

. roduc it.h the process of .the inventi.on, where th
in a Rt b e R A ERa BT s udpBPF iR s B Bg T taser
radiMiddwhsotRhpE&Bss of the invention is different from

that of the control crystalline ezetimbe; Figure 15

i | IRigure J2abusingees m)qdb‘iﬁﬁna@m ffa lases Hgpipd coppbination of

crystalline L Vas i .acid; Figure 16
atoriv?%(%g]tatlf%et %EW?%P%%WBQ{E { rt‘rﬁ&%%’ a sanpl e of

at qripas t7atiilistiates €helPX R Dt pagtaitnast avdainipld dfeatqaw ext@ssired acidiespirin
_invention; Figure 17 illustrates the FTl R spectrum of
in ad ‘L weghragp feryeciniths pracest oF hadhwntianisleths Sreeptien Jaat daser

. ' r .the FTIR spectrum a sanpl e of
radléﬁ%drl\ygésjﬁ(gta?&ﬁ?dfee acid treated wth the process of the

i N\Rigdre 0d illistigtes ¢he BXRDI pastematfed agen ere@ERDompbinaeomoidf a

sanpl.e of. crystalline atoryastatin calcium Figure 20
rosyviaptaldy F%?@EV%/SHB“WF%B'})%{@}/ HE‘%&5 a sanpl e of

at qfigl?é%tihﬁhtﬁ?és GhPXRDGREEH O al dAnplteo RbasASEtIPEalE R aspirin
i nventi on;
in a 1:1 weight ratio formed in the process of the invention, with the exception that laser

radiation was not applied;

Figure 76 illustrates the PXRD pattern of a laser treated combination of
simvastatin/aspirin in a 2:1 weight ratio;

Figure 77 illustrates the FTIR spectrum a laser treated combination of
simvastatin/aspirin in a 2:1 weight ratio;

Figure 78 illustrates the PXRD pattern of a sample of simvastatin/aspirin in a 2:1
weight ratio formed in the process of the invention, with the exception that laser radiation
was not applied;

Figure 79 illustrates the PXRD pattern of a sample of simvastatin formed in the

process of the invention, with the exception that laser radiation was not applied;
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Figure 2 1 illustrates the FTER spectrum of a sanple
of crystalline atorvastatin calciunm Figure 22

WO bdouss2aé es the FTER spectrum of a sanpl e of PCT/US2008/080095
atorvastatin calciumtreated with the process of the

in @hé@@auﬁk&é %@@xﬂbﬁ&&%ﬁ%:t heiRXRoRakbRY 4t
conpari ng anorphous atorvastatin calciumForm23 to
ezetimibeisRiTyastatigfomnUinithd pretesapéthetitreension] Witlathglexcoptioaythat laser

.scatterin SAXS) patterns conparing anor phous
radlgtgq;}wg%qoggpyg,h@; ci um Form 23 to Form 27; Figure 25

|| Ips e 81 efustiRs BXRBjaaEMR dfa 132 heldt ﬁdﬂﬁ%aﬁ%lﬂlﬁﬂ% of

rosuvastatin calcium Figure 26 illustrates the PXRD
ezetpaibeimyasfatindeumessindlg proeess of theinyensipadwviih the expeption that laser
d.%r ocess gf th%,i nvention; Figure 27 illustrates the
radighqriVas ot 2pplisdas t he ref erence sanple of rosuvastatin

calmgiuR2 Filgtats 2% PXRDataimes at e welghRrapaatmplanfof
rosuvastatin treated with the process of the ,
ezetimibefsimastatin fgimeas ipdhg progess phthednyombiopydth Bigrexesniiogthaf laser
L ase | e of ezetim be and sinvastatin in a
radl?[t?of ‘?%%’ﬁog%ggﬁ%‘g%@t; Figure 30 illustrates the PXRD
patRigiure 86fillatlates dic PXRBtpattesiantial le8 ofeight ettiorsaingleanfd
sinvastatin in a 10:20 ratio weight; Fiqure 3.1
ezetarmbe@vms@émtfﬂ%nqﬂipﬂgwpfw GE B i erdighy i iy GG laser
of ggﬁ(gpg @nd sinvastatin in a 10:40 ratio by
radl\%fé(l)rgﬁt; =i rle 32 illustrates the PXRD pattern of a

| aser treated i.m ﬁg‘de j qvastatin in a
10:80 ratio bys%@ggqgeﬁéﬁﬁde ﬁ|e usntﬂrogres t he PXRD

[00329t t eXdusell harcirg seth repadtethesalip sateadf agpeatpormdehatedn
simvastatinin a 1:1 ratio wei ght wi th the order.of

“nopr Gl et ankadid Brade e renitane fabrors gopgey Toy

difffgyidé&;g@n?gaﬁa!ﬂfsis??@i&@fatm Qhttéin s ¢4 s%%ﬁﬁtti;ﬁléf S By

e and 'sSinmvastatin in a 10:20 ratio

4 y
PXRiRipghits thittane typecabetePXBD pattersefpemsgeallioé farasefrthe compound.
treatpents reversed: Figure 35 illgstrateﬁ t he PXRD

Norgrpiailine GPmROYISEFe Pisat e ™S A o 8 WP Mbe and

00ZY ) 984 R et DRI gyt v
of t86 o friopsnoTaewstatling cPXRDIsst whera taf coxamembeus blead s@roduced
fror %rsrgllu?loﬁ) fof ﬁl%%\tvlo 'Eir gieorggcgmpounds with the process of the invention. A
co-amorphous composition of three non-crystalline compounds may also be referred to as
“tri-amorphous.” The compounds in a co-amorphous composition are typically intimately
intermixed, and are preferably substantially homogeneous. Co-amorphous compositions
prepared with the process of the invention are preferably considered solid solutions.
[0024]  As discussed above, a non-crystalline form of a compound has a PXRD pattern
that is free of the characteristic peaks of a crystalline form of the compound. As a result,
the characteristic PXRD pattern of the crystalline form cannot be used to confirm the
chemical identity of the non-crystalline form. In some cases the PXRD pattern of the
non-crystalline form is known, and may be used to confirm the chemical identity. The
process of the invention is used to convert a crystalline form of a compound to a

non-crystalline or new crystalline form of the same compound. Thus, a method is

typically required to confirm that the chemical identity of the converted compound

11



simvastatin in a 10: 80 ratio by weight with the order

of the sequence of |aser treatnents reversed; Figure
w@Z009loF2286 r at es a conpari son of the FTI R spectPCIUSI008080095

| aser treated sanple of ezetim be and sinvastatin in a

remaingd [idHaRgdd 'Mﬁ't ght kg of HaFns BRGhitATeRHioh B8curred during
reference"sanple; Figure 38 illustrates a conpari son

the mbceshof BBl iRvaion s tenuiodd. 2A Faseer Treesdom nfrmgs] @ TIR)
ezeti m be and sim/ast%;“i.nina 0:20 ratip b i ght

speqtipSeaRy BHVREOFBBOP GRS CH T P PR AR B B ORI s 0

[0049]] USty BT ES arth] A OTA ohOity Qh11ihE Sol FiTd IR aE tyidnl 9 fredults in an
| aser treated sanple of ezetim be and sinvastatin in a

FTIR @at@nriatihichbie wedogpttontbandhmay v Rrapderadrslightdy cerppared to the

ef erence .sanpl e; Fi . e i llustrat a '
L T S L Al
crys@ARid MhfdflaR Ahisd M ibat sharpen ardl/d:Qi Ger frésoludion)aby@p Bt bands
to the FTER spectrum of the reference sanple; Figure 4

thangthe ppwrstystaléine famme o frpae isBidinge! Rapds mthRideed GRIEGR may also

ve k839%4.35 bSO HARL & Sy SERLTSHS A Bt i 1
nonidi'fﬁdlliﬁmfonme)f elicsetchet contpoand THRws parcthe whargges irhihe FTIR spectra
reference sanple; Figure. 42 illustrates a copparjson
bt GRS e P RS AT TRt &1 SRt IS SN o BUOW
i . . tatindn : : i .
conf B PR D AP s MR B9 i e
FTIREER tsppeche cnystefling laed nerf-erystatlmedarmd. e; Fi gure 43

il.lustrates a conpar.i son,of, t FTER ectrum of Ay
[Ooééals effl}erpé%tiegtdlng ! fas g??cé?%?isﬁq%%eecrgﬁaﬁlg? A renervstalline forms
of otdinftQcdhdidsRioRY, paricahily\Whhimideeti e auapestias, thas@e stable at room
treatment reversed to the FTER sg;act rum of the

tempestiareanskioaegssees 197 nyedusingshe plabisioryta ingandgigsagrysaifine forms
..0f the FT t f
witgpe o ern R ERE e oo B ol R ARRR s
phathddaufidie caapoiias ofthd iasarttiohneastaratt 4 elaive ddmidityt dfeabout 30
FTER spectrum of the reference sanple; Figure 45
to about AYPEFBLAN SRR BRET 1 47° @ 1030 dpr 1Tt TUs 2 peS
L : : _ :
oo BE LTI, 806, 801 BLER KRB ks bl Sy o
prefarabhs éor dt lepat sbdusaxploatisf Sempldswif ben-andtallinerfoass of the

calciumin a 1.1 ratio by weight; Figure.47 )
phafiT4oGut e e GEDR T R TR T terpaba Tl andnprecrygipline o
a reRlivEREhIdHyRE 2BHE 38!0 L¥AR UBeRchf 81 ACmPelafird ofabbut 204 © 30°C
by weight; Figure 48 illustrates the FTER spectrum of

for at leamsahrout fwayeats.sanpl e of ezetini be and atorvastatin

[OOE”]ee gﬁ-grylstglh%e %b&lpgsa}{icl)r% pbrgpa{/rveed %Hﬁ the process of the invention

=

include, but are not limited to, non-crystalline compositions comprising aspirin, ezetimibe,
simvastatin, atorvastatin free acid, atorvastatin calcium, rosuvastatin calcium, and
co-amorphous compositions of those compounds. Non-crystalline co-amorphous
compositions of the invention prepared with the process of the invention include, but are
not limited to, ezetimibe/simvastatin, ezetimibe/atorvastatin calcium,
ezetimibe/atorvastatin free acid, ezetimibe/rosuvastatin calcium,
ezetimibe/simvastatin/aspirin, ezetimibe/atorvastatin calcium/aspirin,
ezetimibe/atorvastatin free acid/aspirin, and ezetimibe/rosuvastatin calcium/aspirin, as

well as co-amorphous compositions comprising at least one statin and aspirin.
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Figure 49 illustrates the PXRD pattern of a | aser
treated sanple of ezetim be and rosuvastatin cal cium

WO 2009/032236 rati o by wei ght; Figure 50 ill ustratBST/URE08/080095
FTER spectrum of a Iaser treated sanpl e of ezetim be

g
o B SPLTR PSP g 0 i
ac1dt/ars§ﬁtne dtosxamahﬁ C@Tﬁ:luﬁ’ﬂﬂﬂpﬂmﬂ ksenvatamméasplam; and ramdvaatgpn rin
rati ur.e 52 ill stra
calclga B ot b iR SE e R S Eompati B e réeled
con@bﬁﬁ@ﬁﬁ%@réf&rab@}'ﬂgdjﬁﬁ&l 10 froVille thededirdd &@Tagé)ott%éch\@héﬂﬂaceutlcal

igure | ustrates the PXRD pattern of a |aser
comppeiabed sanpl e of ezetim be, atorvastatin cal cium and

in,a. 2:.2:1 rat.io by .weight: ur e
roof¥iF uob Paed eBieaonns b BBy uiPe e i K Bpddyghine form of
compBM Basof higR& i d¥ichergydh HeMiaghablebulealagice hanaing o I'i n
ina2:2:1ratio by weight; Figure 55 illustrates the

cryat@kmdpfarm%eﬁheﬁomp@laﬁer ¥ BRRAEd adughst eolgpilisyBryaieide the

at or v t r

wn T A 55 By 2005 R B bR

fornd, W}@éie fhetrroﬁairﬁﬂalhﬂﬂmmcrpitamﬁetf@rmskhave sitdlay p&tl&lf:l snzeﬁ r Seoh an
acid, and_aspirin jn a

t
incregsejip ngbw&t%ffqﬁlélampe@%ﬁﬁw tllag’ 32%?%@@? flégiﬂg al action, as
welf%@;é@g%g@ﬁ,gqepbggvalfagﬁﬁ%{gst atin calcium and aspirin

y welght; Figure 58 illustrates the
[00B9TI R Bpscthe unmmfysallirwspénarrmceaﬁtwdi csmppﬂi‘éormfof @zeeitnivmtb)a ,provide
r os t at I
o mgg e e o e A SR8 B e sy e

con§BERY folRild 3l MbbdidR oRhiahsAntaal BellveRt sad 4 sLBlMRAL, lafd
the process of the invention, with the exception t hat

provide bxghmamhammrranms)awﬂabdﬁw iAsgordigly tee Bo-erystalling at es

attern f
phalgpise GG sp ROt ne P Al HElREH Al K Wjenpd periods of
timé ét\@ﬂéldtlﬁ)ﬁ humvidity dfh@oﬁmﬁbfab@ﬂ 40htcehparlia teagemtiro of fam
not applied; Fi %ure 6 il lustrates the PXRD pattern
S

abopi}0°40 gbw;s P8 evlsiémw elitieal @and other prbantages/ QS Hte Grystalline
f“'ﬁﬁl ciumfornmed in the process of the invention, with

e exception that |aser radiation was not appl i ed;
[00F0]gurlesimrild bé used diaes ghifiearPXRiDelp atol a ratidsaf asplsaltmpktetntsfhave

crystall.ine ezetlmbe/at astatin f for
been ﬁf‘é‘dHV BEEEASF 1T HE ProfFEn el BRIGR AR t‘#(étﬁg‘i@g n&ﬂgﬁheom it

is blelﬁé%%;(ﬁl%ﬁip !teagg g?ﬁgbgugﬁp@b?% ﬂgﬂ; %}Z@I&?‘ﬁ)‘ ethhttbi‘tsfa@hgﬁnhe

co- m@phmsmedtnmnmsxoamomnom of therirfventestptonide e g berntly
mcr%ased reelatllgevaeqrﬁteogsnsolu\%hty otf H]ee S%g%cgpt on

[0031] A crystalline form of a compound has a PXRD pattern with characteristic peaks
at particular reflection angles of the X-ray beam, measured in degrees 20. Typically, the
resolution of a measurement is on the order of + 0.2° 26. The reflections are the result of
the regular arrangement of the molecules in the crystal. In contrast, a partially
non-crystalline sample of a compound has a PXRD pattern with substantially blunted or
reduced peaks, and a sample of a purely non-crystalline compound has a PXRD pattern
that is typically free of any characteristic peaks. The molecules are arranged randomly in

a non-crystalline compound, and, thus, the reflection peaks are not observed in the PXRD
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that laser radiation was not applied; Figure 64
illustrates the PXRD pattern for a sanple of

wa@eyssd2ké ne ezeti m be/ at orvastati n cal ci unl aspCT/U82008/080095
formed in the process of the invention, with the

LA R e L

noniyssdlhd ¢onepoznes alml@e//ltatbaselmsmatsen free acid/aspirin

formed in the proc
1003270 arier Srertmad oI - At iAo RS ! amaliss o e atelipg aspirin
and 88 Adnl §t51"1’ﬁ1§ §sept11[?§ ¥p eéﬁ@d RAH BE BrdcBés & tBAMPERIA demonstrates the

crysta | ne ez be/rosuvastatin cal ciunfaspirin
différemavsd tlnmarrdmgelpemcoé swlefuldshe ciystadme; a@d JDopjcrystalhee forms. A

oG5B SR ARBTG5 o8B} bl

Figufté ¥ S trRk IPTeD Bat@drh BF PRutOT ARG hiinbdi® f BEAE estfrRtcristie of
invention, with the exception that |aser radiation was

Crysmillnempmred Figure 68 illustrates the PXRD pattern

100335, A 2RPisF Euf 2fHisales e PXED pattem of nop-crystalline aspitin
prepafe&l Wwilly eietprédess v thB itviegti@x CEpd Pmﬁmbml af3ke nomchiyatailioe
was not ap glled Figure 69 illustrates the PXRD

aspigans Brinaked gontesielp the RighbrrysHbne Batieah shoraindrigas d £py the
crysl?eﬁ_,n?é &l pfk{e' }ﬁglkﬁlt%s&% ie’():(’%f% % s oﬂHeQ: s’l:dlﬂl’ﬂé' e?sp?rgl are

ustrates the a aser r eat ed
subﬂmiaillyabsi;emn indicaingrthasatanost oy véryshas pinge nrdening islprésent in

e LR S ! LSELE 45 L0 P RALL o

the PRROWatle bOFiERENEE niole IHAR sBF GRS REatérliBarl ¥ QBN of the
w th the exception that laser radiation was not

pattenppllistxhtedrin @ugvee 32 Therefrge.raay of thepeaky@ieysd e the FOfRI pattern

aser, t.reated ti,on of atorv ti
of e 5aling Rlefrn FPEELRS bR gRY b EhRh BBk BB Shitern of the
nonldrydiflih@bpsrid MeFiRXED dfﬂt:ﬁ%lj‘/l h&fe mteﬁﬁffsé o @feater than the baseline
atorvastatin free acid/aspirinin a

noisedn Figyre h This ipelewreyidegee thakthe asrirt @wyzqﬂnbyﬁ’?@ﬁ@ 28 ustrated
L .
i R S, Do A "B By e

in tmmipﬁtﬁﬂhamoﬂﬂ rés0i Gy BXRAY penks i mbsmﬂmm absentin a 1:1

wei ght. rati o; ure 5 illustrates the PXRD pattern
[0034] a Gixppths SHP“% ihicg ?%VQ@P%IQ%F‘PTPHO S,5ugh ¢s aspirin,

to c%%?’ca%% At APt %e' Yerd Qﬁorpfa?igg S8crBfrybtBBink 'fé/ﬁfhttl'oﬁﬁmay be

the exception that” [aser radiation was not
presapipiniacthn-dFygaltive F@npdsiticst, suhes thdwonFxRDalbiae agmrnin dfustrated in

F1gtlgg e\rkgqtvgq%?; ﬁgetr%gn"ﬂ%&%ér'a e %CRﬁ pa e‘?l%s‘rjlotbtar{rlleadS 1%r non- crystaﬂme

compositions prepared with the process of the invention suggests that, at most,

microcrystalline structures, having very short range ordering of not more than a few
molecules, may be scattered randomly throughout the composition. Substantially the
entire sample is made up of a continuous phase of complete randomization typical of a
true glass that may contain a few, random microcrystalline structures, having very short
range ordering. The physical and chemical properties of the non-crystalline composition
prepared with the process of the invention are believed to be substantially the same as

those that would be expected of a pure glass. The arrangement of molecules is
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Figure 77 illustrates the FTER spectrum a | aser
treated conbinati on of sinmvastatin/aspirinina 2:1
wowdoglos22n@t i 0; Figure 78 illustrates the PXRD Per/U82008/080095
of a sanple of si m/astatin/aspirin ina 2:1 weight
Ead i :
subdkBiialy FBRE Lk ly AR BERER SR R ol fBen te
crysﬁ‘aﬂ)lmelﬂouﬁtrat es the PXRD pattern of a sarrpl e of

sinmvastatin fornmed in t ocess. of the.inv
10033 { 1 Atre b e AP B g o] The b AE eris o TR igaperigt of & PXRD

patté}H Pk ?gulﬁérgl%lﬁsf&% A H&T (FAURS sfelBoREFPaRt tRInbaAlls e
1:1 rati o sanple of ezetim be/sinvastatin
typuﬁaiﬂrydndadened icthp amoestofdlic ndreciystabmeifom ofihe hompeund increases

oSSBT AR g e A e

forn® amlaﬁed@fpe&iaeéﬂ Nl AashRttplcAIBr dthii dhafgee oPb@Re s&olved
of the invention, with the exception that |aser

absorpidirelands thaahavean-erygp Hliag form. g¥amae Bands i s infigrsksspepieum may
alsogfgﬁf{gﬁt L er@vh&fb ? LESB %f 1an Q§ mr {’r%l%et%\?eg}fl sf?ﬁh e r{l?]tgnals and the

bl s nvas he proc ss 0

nonicmmﬁmmmwﬂﬁbstahﬁoempﬁd on that |aser radiation was
not applied; and Fi %ure 83 |Ilustrates }he

[003%dt t &oR exgmple, thgregehic i F 1B angl y§%§rﬁ)€| cgysialline and>§10n crystalline
asplﬁﬁ abd ML Aeh& MMasial b and 27 BsLcli 1§/ h?h@ﬁ 665 SanPfled 416 those

nvention, W th the exception t r radiation was
analmrtd l@pleRBdn Fiptred 1 el DeShe atp:brmmn@fsaltslm” theWWEBIR pastern of the

d h t h dtgt |id stat
el e LR
patt@fmbf%l ddd-drPdtaminé a%ﬂ‘ﬁn QRAREMch Eibate 4 pHBOMeAraPANEBS broad

X-ray diffraction (PXRD) analysis, provides a PXRD

absquptiarebands. hétcorrsaagsmls@%h@ FAIR spectra of piystalipe psgron gad kae

;

nont P R e B R TP Pl Buf AR e o

cherhitRi &ity. YHoWe¥er/ibe Brdadénitig of ﬂi&ﬂﬂm{qﬁdﬂcs dfIRLSimpAs agdlg2ed in
used herein, the term "co- anor phous" refers to a

Figusp A ixeapststant pith thg earcrystalling fom abihe compowidy st al | i ne

B

the Jmeagsialliat compositismendfitioninyvénton- 1am90 pbensddo pphasizéd bght
. of three non-crystallin y als
MCWé?@rYr(B&M)&hagonnWﬂm@hﬁ {ﬂ%& nEYS*aTPW?eJ@ h%@gf%f%ms In

pola?ﬁe@ﬂ%it%@fb%e ﬂailir@%oﬁlg%sﬁ%ﬁ’é ﬁi@htllc\é Hn’%ﬁ‘lﬁ?@h@é YBirefringence
I nterm xed “are prefer substantially
appérosTmgREetupic Memmmuh t}wonpl@gllt:a inrike grystphine dom ate

arrartg,gq%, ‘gr gﬁglﬂs ge fagélglz atklg queg{:lal ég&g%%?téﬁmgansm dgred Tesult,
pola&‘i@@d ﬁgmsfu@}dsbwfa/ FRtdtiefoglaphe BPeYyBidiliNe SompbiiRbhbive high

that s free the characteristic peaks of a
degree p§ bi¢fringence dhanionot oheerveshipausrly npg-ceystallingl compositions, which

lacks the ordered arrangement of molecules found in the crystalline form.

[0038]  For example, birefringence is clearly visible throughout a highly crystalline
sample in a polarized light microscopy photomicrograph of the crystalline aspirin,
exhibiting high order white interference colors. In contrast, birefringence is not observed
in polarized light microscopy photomicrographs of pure isotropic non-crystalline aspirin
particles of the invention. The absence of birefringence is evidence of the non-crystalline

compositions of the invention. As noted above, birefringence requires the ordered
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the characteristic PXRD pattern of the crystalline
form cannot be used to confirmthe chem cal identity
wo@bowls22men- crystalline form I n sone cases theCPERID0S/080095
pattern of the non-crystalline formis known, and may
arra%é%n‘l‘éﬁ?gf 81eEQPS fhramstf&ﬁlcﬁﬂqm &35tall 8 R, ut I-Ehl%t PFef&R %8 the
e invention is used to convert a crystalline form
nonnfysmllum"ﬁbnnnd to a non-crystalli ne or new crystalline

1003 T RE O TG R BTTS SHRAL PR G CRameadr faomgiehd By e

solufi& M?&ﬁe&g 1RQERASR R EdFRpPIRE d$HBC BRIAGE tighil @failffbfent @avelengths
confirmati on that no chem cal reaction occurred durin

fromt 4tdeqst BRSBTS, andeevawemg s splyente qiiiedesgr lightmaaj peegpplied

s1mxﬁ gﬁgosl{s ;?rp d}l’lln teﬁrg C s(eFIélﬁ)es S“?ﬁe?%c{} dﬁﬁﬁ%’ %r@?)%ﬂérsa'bﬂ/ ﬁ{arﬁaceutlcal

comp@ﬁﬁd)ﬂsmit ion. [0025] An FTER anal ysis of a
non-crystalline solid conmpound, typicall sults in

[004€T) RPp#@&ab}ynthedaaﬁh ra@rﬁtwnés BBsEt TelAtelH e Rsegpetition rate,
hav&%?@gﬁgﬁ&efp}uﬁ&héﬁ s gf%@{e?%a%ﬂhé g?f I% Rakd efoﬂz to 10

1 ne e comnpou nd
secohd), had achybpérn tiedemfosecopsitrange (36 het 16 T sdcond)ymitbal | y

S L B ESE AEER P
cent%ﬁ%tﬂeﬁo@v&%dlmﬂ tﬁé 3ﬁ1b‘§@ﬁfe€fr&&ﬁ‘ TBYbetk &9 HBuLPREdEDout

as a result of es in form between crystalline
550 mou, ereferhislyamdhe n@r veqlgts{LR )| th hbefrangn, olore prefasalnis, at a

e GRTBB S EUSHT E FRRO Ry ) BB PALA grsin

cent8fl i gHeQippbyhBNEH the VRibM spstreant.é.J hedkedabolit §30and about
identity of the non-crystalline formof the conpound

700 gip, @tﬂfmblqyn@l the eedrty prerdpEated 41R0f moprpTeteyabi v py 3 Wavelength of
e e
wavtlengis,dfe.,awgahore waostpazh lasersstwoplang ivauélengdtl lasers, or two lasers

phar maceuti cal conposition %ﬁf are stapl e at
with R AFPEST Rt SO R BORDE U 13O ePARE TR HQRPien good
resuﬁ M Aeeh 3BtaftR vﬂﬁ{‘ e Ak ﬂkmh?@ c&?cﬁlnﬁa\yéléﬂktﬁ 5@&&5@58&5400 to

e i nvention. e crystalTine and non-crystalline
aboﬁtmﬁﬁmnoanqommcnmt kas@rl hasingeoreptss maivelasgt of fm dbouei( torabout
are stable at a relative hunidity of about 30 to about

680E§1percent and a tenperature of about 20 to 30C for at

[004 1gastwa9&moe§1g bBﬁHc[ By (RS ariabélibved @fat Ble JugRS baghadth of the
nore preferably, for at |east three nonths,

lasezsrigl brqadmedmyeth@ phagist cgffecflm pnlﬁe leagthy Thisofoilows fropbike Aicertainty
f
eringpuSr e P NP bR o oS AR RBE A G

intefi@Nwith Yailapik Ivﬂﬁatﬁinahatfdﬁdraildc%nhwmtﬁl ih yheofroedse of theGntemtion to

about 40 percent and a tenperature of about 20 to 30C
proviide thamopwaysalbpsofprms was paesudl, lapep havingemissiops thaf perprspond to

spec(fﬁgpl%%&ﬂt o%%‘in?sr %gﬁé E‘gat)é\ﬁ H}m?]ot 51%91%? %q{gge&.he

nvention ut are I mte

[0042)N- @ryfetablyl, itlreeulrospas lasergndses argyrodiced basrp)dlfym,g the output of
ezetim be, S|nvastat|n atorvastatin fre

the [atcgp et SRR CIOUR O <oBtRRELY & T IRER G ﬁﬁ%ﬁﬂ%&la@leﬂc (EM)
wav%l\g aQ%(:fblgg]}‘?%' ONTPARN S I@&S 6964500984 68TP8ENESStrachan, the

n-cryst ne co- anor phous
disclosures of which are incorporated herein in their entirety by reference. As used herein,
the term “Strachan Device” refers to a device of the type disclosed by Strachan in those

patents. A Strachan Device, as defined in the *500 and ‘564 patents, and as used herein,
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conpositions of the invention prepared with the
process of the invention include, but are not limted
wWo 000vmzé M be/ si nvastatin, ezetim be/ at or vast PET/NS2008/080095
cal cium ezetimbe/atorvastatin free acid,
con‘gﬁ%&é ﬂﬁﬂ?éirfﬁ’%l\bﬁsgtr?&d M@ a3l seEdHB diffraction %r ttn% and a refractive
eti m be/ S|nvastat|n/asp|r|n ezetl m be/ atorvastatin
elenget qppmtrmmlthetwwp theg 6tst mdsgcanddiffiattinni gnatingse When a laser beam,
irin d ezet | nm be/,rasyvast.at,i . ) )
cithooRtiTPsas PR S5 B feaerall HEP e s T stiffsrion giging, the
refr SR el hhengl aﬂﬂ tlﬁeﬁ@@én@dl@frzﬁ:h@h oPhtidB@f a Strachan Device, at least a
aspi ri n, Co- anor phous statin/aspirin conp03|t|ons
portigicofitie beanuyts substanitally|cengelesdbt strattdie\mt@tfatennﬁe f Flegeinteraction
of l%ﬁt 194 g’fé%tgt rP?SS tg%o%r H?hc'et §t¥ cﬂax? Bleslc? p%sﬁﬁ? ers]tru n%ve mterference that

I mvas I‘OSUV&S 'n ca

substl@iallgicgideld tht beaned astthey pliathegeaciandadvien rfnm*efra@m elldrﬂnent
t he treated conposition is preferabl¥ adjusted to

allopys thg eracelknbion & peaf o g sl lgteresatage 9 Htert&%s:éawr%tather than at a
028] Wt hout being bound by theory, it
Sm%%)&@ﬂ% eveé(] t lgt the non-crystalline formof a
004:13npd{mm\le&ssparsblzgmsroffct)mnee gyerfemertch@ccur between the high and
o e S e e T AP Bh ot S porre.
The%gtuld@ hbdésxbfwnmtzete RSB8Pt YRt whdrk AR cftﬁﬁdf‘otft}ﬁétStrachan
may be about to 8 times higher than that of
Devmstdtsnn nensrmctme lmt:eﬁezaenph et ndiptaneeykoma|the dﬁemmn dF he constructive

ne forns m ar . rt| Suc
imefifpeRed oY DRt P Y §rott o Peri @Rt s im AN
pulsés SR TAB puRBSAE PEiiGRd t@ﬁdze@ffe@hﬁ@ﬂmla@kngﬁs ofifo MBld than
gni ficantly higher bioavailability. [0029] Thus,
abo’t“tﬂé) rﬁ@ﬁm@lsyst al I i ne pharmaceutical conpositions of the
i nvention provide a nore rapi d dissolution rate than
OOLFégyStW kth 12 l?efnrﬁeﬁée HAgiGA Egjiﬁ%hé tv%éergg?ﬂ%f the l?ser or
nditions f oW ng ora |nges on or trans:nucos
relatied amplutjadessufoﬁavakengtthblm the Uasler caameirqplcbtrmmtlbngthtﬂte location of
sol b|||t and Vall ility. Accor.di

thesR SRAES 5% 30 e lep HAF HEE Lo Ess InCBRERED L igfe g fuctuations

in Jlld&ﬁ@ﬁ‘ténﬂﬁrat%'cﬁﬁhﬁg Garshiohs B thelasedeped ﬁ‘éqﬁ@lﬁ%‘)%% aQbsult, a
time at a relative humdity of about 30 to a

coniparogie ﬂﬂserabﬂamals ttlentfenmdﬁmm oftrifig ofiexttrmdly stort djlrathmmulses by

shoul av and ot her. advantages over ..

the SRR SRR FPRD Tl IS OrsB e L RReiRE AR Tl Flpetinae

modul@idnfdfeatel1¥seht MR fmqharcyroarblv@sl BIHZAiS Ml withif tigd il BSthose
have been readily achieved with the process of the

skilleg e Fhei asin. A4 remuflte et vegp s pethyhavingon Juratien ingthe picosecond
ran%earé Fe\éﬁﬂxt/ Ettt ablé1 %{1@ ?&%ﬁ%?&oﬁﬁl 8?8#5' tﬁgh%slépériqd eﬂtﬁseg are attainable

oared

wﬁlf:@px&péﬂpb@pﬁreﬂtsatacmasmdd andeaiiosdetrhedidated diode laser.
I nvention provide a S|gn|f|canfly increased relative
(0044 ue di9% cxaMRIB: With § coptinugus dipdg faser, thg@ylsgrepgtition frequency of the

strirff Sk AbhERRhbR UM Bbn ButLIR AR RS the a%ﬁ%d@ Qﬁdcﬁﬂm oWdeduency

aracterrstic peaks at particul @ reflfection ang es
of tlaf ditdetlajerrdagdebiravinor ﬂ’muuﬂd—opnc degjea@msoR @ mdgydatoad deyjce. The

1nhe€§e|?r§ crg%gl? lﬂy%lu? 0o g ﬂr gcﬁ_ge%gteéert :r%él?ﬂrd[vtvﬁ]?regurhg 1%rmorfe fluctuation

in laser center frequency reducing the period of the coincident pulses while acousto-optic

modulation provides a similar effect if the aperture of the modulated beam is greater than

the diameter of the optimal modulation aperture of the crystal, as the outer radii will be
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the regul ar arrangenent of the nolecules in the

crystal. In contrast, a partially non-crystalline
waamplos22aé a conpound has a PXRD pattern w th PCT/US2008/080095

substantially blunted or reduced peaks, and a sanple

I th

s Hep Py IEaled s BIOASAS AP STRRGRANTS et T g fapotion o
altepeaks. The nol ecul es are arranged randomy in a

non-crystal line und, and, thus, e refl ect.i
1004k i Trisit B arodc RRdbeie R e s SOERATHES. fepid
altebAtiBR S du¥nd FIRLE G BYE HulRES Bl AMAEEWIRN FERNORSAE ¥Rd

i n sone non-crystalline corrpounds al ong with baseline
apphed ®e soloRB2)f tlmomnmeamhevyapmeng thersalyen. f Ay diseusend above,

tisgoshevay BRI Sidocdepfb I B b Red hbionterRl Sy e e longin

Thi$ BelolwR VR tHRNUMSHARIAS! Prat@sie! AE adedulitetiRnEert |p[ilst3§1@f laser light are
arrangenent of nol ecules in crystalflne and

belipvag-te rpy@tl@ﬁ photenstbatrinteraat withineiiplpXAmetinne ardhoregctronic states

onner ci.al |l |
of ﬂ%1 cfomSQosn?) (}X P?o\(/%iegtﬁg ég %F%ﬁaﬁlﬂ{g)f&%ﬁ p%[%?l é‘%éntpto;a%fgs havmg fn
emib&én alaﬂwmepormlfs tPL a;k@;ﬁa:&\ﬁbmbﬁ Ibmsd oﬁhaﬁompgﬁn@i dmelmet
aspirin. [0033] In contrast, 3.ill strates tg )
reqwquoarpﬂatﬂtl@rthe shoifg At lapgrs st pﬂ%caés %PP@ FFsh %b%\Vre&&ew fgined
witlh g R lp@x eﬁeﬁ’tﬁca‘i E‘«ﬁn#&‘ft@d}k'c@g&usggﬁ %d%%ﬂ&l fa@é’rrihﬁferrhﬁ% the
non-c I'ine aspirin is 1n marked rast to
blud?ifigldtjoamif @mfaﬂablynéopamoaombemm ring) dﬁldgidam that emlts hethe red to

nea Rl Sy Rfen b fore ooy ey b Bt s90 SR BRR s bae

lasetd1dA £k icASmichRdtrucfres @Sl thudthy aB’s@F;iﬁo%@Pé&trar@’iﬁ@phannaceutical
ordering is present in t he non crystal line aspirin of

complesitiony @ertedowith the rirgcasarpbihe dmention,fedesorihad herwn, differ
solutlo PRD atter,n .of F .
sigp gl ey Be BERR BT el R bt sh Bl R vericty of
(nmﬁaﬁ @ﬁdmmﬁyﬂ@agated in Figure 3. Therefore, any of the
g s observed in the PXRD pattern of the crystalline
[0048pi rBraferablysithpupreferred piemptne sraUpIcESEMPrPes sPREe pages of
conﬂﬁcttl% tht erg g ori*%ﬂr srl%ﬁtcﬁﬂdoﬁqnﬁw 'an\Jeﬂ:h g{hgrlégﬁ)ng’that are
eftective Jve Thtensitles no greater t
prohasé using aﬂl@hﬁe plait ol:'EIlag;Hfsemd ond bi sotesStedoham Devicee nWéthout being

that the aspirin PXRD, as iJlustrated in
boupd gy theosy: 113 belied B i q&?r%ufl& SHRNGS QfSHUEF-plrqfplaser pulses
mte?a%@s' \f/ftl'i‘ t}ﬁqg%hf@gmefor b ibeatfRRl LthtBs G‘iethg e &si1ds R f tHR&omposition,

at would result 1n PXRD peaks is
dlsrﬂpﬂm mtﬁrmalebylalaimwmtxonﬁ G084thuGpvesentihgcrystabfegmation and/or

dyna dency of some conpounds, such as
dls‘ﬁgtbrf ﬁmisgll §F51 |ize at room tenperature, very

[0054)0T I THeA06R t&hﬁér@@ﬁé@amb hbARr IR doRiposHidis BEhD B&aén are
in a non-crystalline conposition, such as the

prefurablycprpducedibiyribe alsgpating applieation of é@phwdﬁm@ﬁmbﬂt@i sparse
cong%yax b%g,sgfotr%?oleas"t ?wng 8ff§e&é’ ?aspg(Pﬁ%tt '%?e aéa%%éhsthfqgl%ﬁ a@‘gchan

i COMPOST i ORS Prep

DeRée) 666 sppdied th sdloNENbT 18 compgasdBintdwlvenat Pretsdbly, the
n1crocrystalllne structures, having very short range

altegagag ppRjicatonsaue rapedied FsmusatWew nol ecul es, may be

0BT PARRTL R O ORI mpsiionss

least anvideratedy sohﬂha,sthatm’vapmatplaealmwt ecuaho et dtane to wpowt ABOWT, and are

a T .
nontoxic. Preferably, the composition is dissolved in an alcohol, and, more preferably,
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true glass that may contain a few, random

m crocrystalline structures, having very short range
we@e@ensa2ge The physical and chem cal properti eBCDUS100€080095

non-crystalline conposition prepared with the process

£t . .
cirfipl Sy SO b Ao FrBfercBY S0 VR R BRI Bt s e arons
ethﬁbl},mr ﬂé@lgmntorabsahmbemahels [ ssubst anti al I y random

ng the no stalline compaositiol
(0031 e AR o e e R BP e  SB e el (he sk eRbs
subghﬁﬁa@lg%@%ﬁﬂ%d ofided ?re%f@lg@ Ch8kbIstibs 1sr}%§1!e§ Qﬁd’lﬁ@ tlﬁ%bﬁcatlon of
of a tern, the FouUrier Transform Infrared
the {a5aH rR)lanxemtdr wpmpyolabﬁmepoivom b@tmj@’ laﬁ@otleyi;ﬂmmgl the

roadened as unt _of the, nons stIIin formof. ..
evap g SERD G r DL eRor B Sl M Sk ket g e riliation
is fieddpplicanakhEIERACWhee thdS1RHASE B@&r&f wﬁth@ transparent cover that
non-crystalline form Infrared spectra of crystalline
substantéally reventpsivepgrptjoresdithe selveadpe frapipatsat ever isdben yeapved,

sorption I
andgg 3R 1c%t106{1n : nsf%?aardé gﬂ)gl 65&6?6%‘01&3&%1]%65 gﬁle sﬁf\gbt ggggrates
[005 e Vihaterddbey; aluskasal canprgeaslabdr thakemitoet thediue-violet wavelength
crystalline materials and the non-crystallipe form of

andtaHéS‘%ﬁr?ée’@Hﬁﬁb‘@ﬁ ged-pranas 1V ardenad A Moterueierdly. the %%ers

prefelab kY #e$ o%xé&t@ﬂob't@ Ehf le% &ld ﬁﬁ&ﬁé tahBEof about 620 to
aspirin are |1 S rated in Flgures

abone@@emn i regleytivelneMaspihan twe mpds @mltaumg at tidfeecnd mal glzegihs may

be u(s%% ‘F)’VX [t)pé E%{?Fxlftg:]nne%q ]dtrﬁ%lq@ivgef q:e|n| egipw{fl? ﬁ@%a&an%evme and

dlodé st fnat &ditanadd GHRAd 3780 rel atively well defined.
In contrast, the FTIR pattern of the non-crystalline

[00%2pi rAl&lqughmhﬁtmac@el of theﬂnvgqmtlen haqabmusa@\s'n fepgvidgel y
.absor pt i.on mar i s
nongXy Rt R BBy s PR e Spe Al i et e a5 e
perf@$ikd inarOhert BEndsph&@Bs! TEE uféetramsip}ﬁfeaﬁay b@profvhi%dﬁmﬁag nitrogen,
sanples are the sane chemcal entity. However, the

heligmo axgeni Ut IRaTEZaSTIFRY poshkeases, RO EemIspIrelcrpd| Thewseiof the

no PR eSS AL BB B v

the pidcesst ure of prior art crystalline conpositions and
the non-crystalline conpositions of the invention is
al so observed in pol ari ztFAMRIEE i cr oscopy (PLM
Ot Offf LA AGH ARMDNATmERE eSinkFle@hle G e Bustrative of the preferred
[Oo'ﬁjgn-cryest a%?)%e Forms. gIen pl?) | ar |ezede@' gust ar%lv%?osggre e
emhndyxnerab bf the poaseqasy dntionsandrancinatdo be cexdstriund enbmiting the

Bi r ef ence appears i n.ani sotro materials in
inveiog e AR SEbHTs e RS S PR RrT GBSy 1 ar e
[OOM]r?J‘&ﬁﬁirfnﬂhﬁ thé SdH-¥) aﬂﬁ{e%en@a&h&ﬁsrpr&;smd Wwith ARSRYr tleBtment

He non-crystalline form As a result, polarized |ight

of ﬂm mfvolstmp\yerp mot a;mr@fa@gﬁﬁtbh sxpsirinegnye] sefhip; axgerimental procedures

werg gnq%sféd gletflvggcoel\ﬁ’ﬁ rgt}}agﬁc);/ la%%%r %?Lt)}(gx{\x}rg gpreﬁlfeldrg@ﬁl% Sluttlog& That

is sﬁﬂ?@@&f ddefiimShe, VA1 6d) ah@adpsrin, RehatidéinrRilaly beimgembitatioh, were
ecul es found in the cr%/st alline form. [0038] For

dissekvedhn a SOlHPthePlﬁW‘i’gcé’rﬁ:]éOtP@ ednageygred P@ﬁrbqhéh R @G@fﬁ’é{ﬁd a
auowngg! nY s6f 45! o} Oa%?atémsqgaﬂ,fc@m' R b@;ﬁ% }lg cgguussed aboye in the

scopy p m cr’ogr ap the cr I ne asp
examples. A substantial amount of crystalline material was observed in each of the

comparative tests.
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exhi biting high order white interference colors. In
contrast, birefringence is not observed in polarized
WO c@htsateer oscopy phot om crographs of pure i soPCDPBEV08/080095
non-crystalline aspirin particles of the invention.
b : N l:Sn,evi dence of the
E—X%g%?_g'r gge?gﬁ%flgagpiggrﬁ}ﬁ%}ésﬁgﬁggsﬂo the invention. As
[0055t e dNabayetalline refirinng n fenr thgunodynamfreequilibrium at room

or der edar r angenent of_ no] ecul e hat is, found, in the.
temBesp G ot e FURR DY TORE G B ESERt el o o ybiffce
temPAArEEYDb P theDPask @amitib03Rberhfige, MHICIETsWedlBBdldW @oom

conposi tions of the invention are produced bly exposi ng
tempergtire) ipde thefmelh temmeratance Hoveaves Hie repstyognpplicaplonof laser

laser light of different. wavel enagths. f.rom l. t two
radigfF e ety K e S g of e R Ao 6 A Honi AR, | ¢
nonGystAEn@ i ths 1k Budt RO USteyha@t sthtile al fobf@tpBeiture for at least

sequences. The conpounds are preferably pharmaceuti cal

up tehp@<i Xabns. [ 0040] Preferably, the |aser radiation
is pulsed at a relatively high pulse repetition rate,
Examplé by an effective pulse I ength no greater than the

Ex
100 fe PE RBLEBRGCe bhGatP o Pirnedr5 ¥ hu B B il "

waveWRpilerU8ase caokt)r, apgtin(de éiuldhedariota;turédias@flighbfom a
| asers preferably has an em ssion centered in the

StrachyePetiss Vanepplisd t@ p spllian ephwspiriuimabpolute ctinaplyeble
e
on AR R ALl S R PR v

the vawslk angtistahcoof Ziban frodOthe tSoraatizmDevdctOfon h5 mMinatestftvesach of the
| aser preferably has an em ssion centered in the u r
waysleEths Of fa5er Ua; B@naEE ot th Tarcd AP VLM AAnBRjar g Eht
i i ; A0 RioN®Rkiny i i
e n? ?%chééﬁo(n Ig%)‘e g r@&‘%ﬁg{@aﬁ?gﬁﬁ% 6f21hesvvavel ené)t h ol%lyflslr0 gr%plc
dropibewf agfitn tgenedabyiess 8Gnmome Millinmgent (o apenize, Heab ivarg stable at

en ssions centered at.simlar | engt.hs, i.e.. 1w
rooG e RP AR gL MGL e YRR g TR P septef Had pBre of
bire®ingPcry 8RN n¥¥drin] 8Ad _§ﬁhl@?b$is%ﬁ’6&i§fa§ﬁﬁﬁ,eﬁlbu@59 fdwfﬁro?&l/s were

be usefdl in some applications. However, good results
puréizisstiopisn Thitahilinedf thetsotiops meigiae] thzsapishgryatalizatien when

vel ength of fro out t ) -
bl g el A an e BB E e RS pe B Pl o
cryfalné SspaiOot the Befitidn pdAdddd thibipl tiis beihad ohoithd sbiwvent was
theory, it is believed that the output bandw dth of
evappiateflasers i s broadened by the short effective pul se
length. This follows fromthe Uncertainty Principle.
Examplalbiesul t, the short pulses of laser light are

1
oo ¢ FHFEr et oS CRGRED bR RPIRE el o mrpgce

stab} AGE&Sstaflink Aspitin Ye&nltedh the pydavtideofiipao about 80 to about 90
non-crystalline forms. As a result, |asers, having

pereait empresltsatPaEBI NERSBIsERINS aspisie; fireplssdPyte eassy arpierial of
oo L P TR B e A e Bt vic
havbYesrmnfduhd tolge dtitde Gurtupud abbuttaheal @isesms téropayaner: at e

spar se nodes of constructive interference
[00 ect/i\"%ﬁié?}ﬁgtdi @oygmreference stmhard crystall?ne aspg'{n was analyzed by

PXRD. The characteristic pattern of reflection peaks of the reference standard crystalline
aspirin is illustrated in Figure 1. The crystalline aspirin was also analyzed using Fourier

transform infrared spectroscopy, as illustrated in Figure 2. As the PXRD pattern of a

20



waves, as disclosed by U S. Patents Nos. 6,064,500 and
6,81 1,564 to Strachan, the disclosures of which are
WO p@onpr@t ed herein in their entirety by ref eP€nus2008680095
used herein, the term’ "Strachan Device" refers to a
confRHhE, 8L LRSI A GE L3R TR LR epon
peak$ &4 TR apemioscopgredn Asnuieenhduad edentifoatpmi sm'lspmvfdles §itrther

) ffr tion gratjing an secon fractl rat|
ew%@aea e pPRErysiAling Séﬁsﬁf/ab%ns. gﬁ%adife PO pnds that
occ3dn ﬁﬁ%dcr%tmlhél%ﬂaﬁi}e&f@ﬁlb kPRl iRt Iaser beam

ei ther continuous or pul sed, i's passed sequenti al l(i/

ve

[00§Nr oubite higdy nonstystillife sate o6 ASpaT@ Wias groduhfad nefepeate

| ement . and the second.diffracti
appBpEn ahe R dca T erag e Tl O BY sfint foyetength taser
light #REhRRd AllsiusBReaalyadSthachae Deiidet AVIE) mpkanhpRloEAGeystalline
The interaction of |ight beans that pass through the

aspinrraferense pandard wassligselyed i 4R0sme Q€ ahsplute ﬁtﬁléliiqlé’b’éﬁél’élg at 9000
t subst
o Pl LD BB DRSS, e 0

mlnlﬁa&:@ éeh kmbpesd Eﬁleﬁhmeytrr Pvler Thke soimtidn & t&c&i@feﬁ@lé it atddanm x 15
aser_source rather, _than at. a_sin ritica .
e R, UBES iR BT TG Sisp gt diegid o 100°C ona
ho t;?l gstructive interference occur between the high and
ow frequency passes of the cancellation elenent in
[006@| ecTlechspirmesolitonsydsiteatetivathappedted e/ clchod laplanadmnon modified
es of onstruyctive |ﬁterf rence o

Wltl?ﬁg“&?}{aﬁ evige. { wst cyclewasthe apn 10Pté(§ﬁ$f{a§nqqﬁé(de moélﬁated diode

lasef ‘Pi@ﬁtt frotatal H&dd 1382 hh@h 8 A CBntddl vaveleRERNE 674 hAN THe&econd cycle
device. The constructive interference only occurs over

wasthe anplshmn of amplitpde m@dglateémi@pdetlatﬁqghghtémm 2.¢liqdg laser having a

tr Ises el i.eved
conff Vs helt iV o S el ren B W R RSBt o
appﬂ&uﬂaﬁwﬁﬂ%xp&%&%balﬂ%t Jildﬁtaﬁbé atClém Bewi e, Strachan Dev1ce
fractional changes in the wavel ength of the |aser

[006H at Thecd 74ripn laseioligdobeainbad ae}?ﬁ@krp@wemi 480 Fh‘é’é’r‘lﬂ@é}ﬁ%lcs
rgﬁgﬁnxg{}@@gghaa; ot bl 5k Iﬂgarh 40N thd 865N sk e Speak

rac I onal es In current In
povehr oche raimded byt 5D paentn J'Lm;mcg the lShhetmnGDMcwg ﬂlecfﬂlélsamngeam

variatjons in the | ser ce S
wasidgusiach e 0 persen PR e ﬁ%ﬂ S bbare H@ut048
m\;\p{)veq@tg&gg{%ég}q;egmdur ation puI ses by the sinple neans

relatively small | ow frequency anplitude
[OO(ﬁjdul "Bitd 408. 00T hearahpdl apgajepqm off alvmmﬁ Soh Wi ivaidieut adéedr sptlcal
f enc within th
clerinf g G RRPE SROME | RO % ReHE xpliet amth? g Deviee

the BEAKSSOW @ Mtk E‘é?dulﬂéd/biﬁ Qb@ht @ugaltcb@cn Usind the SRERsasane, the 408 nm
range are readil % attai na and fem osecond or
D

beaguyas ashseskte dhriS ppereens phase caneelipfiebleselip ohtain B epedipgpeter
re han Devi ce and anplitude nodul ated di ode
beaﬁ’a()?p Outﬁ% 4gﬁ%For exanple, wth a continuous diode

[0063iS erBoth hearpsivet: dleqi@hidallp Bmbligdy efuelyilatdd dt i@ezssMega:n@rt@tmz).
extrenmely short duration pulses is defjned b

As disgissed ahoveouith o being brelidntgors 1f11€h‘%€1’&r’?<19@@%/ qhsgaﬂvut
banﬁbvgﬁﬁ f'{ He{efllis B&%d%ee 3R %&fe‘&ﬁv@hﬁ%ﬁfgﬁgﬁ%ﬁ{r{)ﬁuﬁec& by the

devi ce rent curre
Strachen Blevlee,tw}hahs &llodhsifioen thetUradrtewintyl Priresplet This poovides interaction

| uct uat.i on
of tLe photons in the laser light with multiple electronic and/or vibrational modes of the

aspirin molecules.
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in |laser center frequency reducing the period of the
coi nci dent pul ses whil e acousto-optic nodul ati on
w@e@wioszge a simlar effect if the aperture of PEOEUS2008/080095
nodul ated beamis greater than the dianeter of the
ti |3
[00@49 ?ﬁ{reaagpﬁjl{ﬁ HU%E \fagglrsegfégg% )?Chg%u? §¥a§%?{st cﬁ§h &/Hﬁ’e on the
hotplmee"br sredhinutzawmish the mhmédﬁrgtlratmnaqhem farrome mntﬂaewnh the 408

tl t [t 004 I th t
nm GORRRIEHING B Horlit Y8t SIomAa "EOHBBLIE P of Beagpipde
mo&h&t@& nad {ARREHEENES c@flﬁgurhﬁaf $hed @&% 4p8h§eEsdr om

least two different |asers are applied to a
conﬁgﬁnﬂtwmfoobnet menucofopesdht lagan sysiern. @\haplurcmqqnglqew&he 674 nm

oo S EOE RS SRS 2 BB 0P .
short pulse length. This foll ows fromthe Uncertainty

[006%]i nCAﬁéthis/érfrcla thegludstcoven@assiablePbseie Dbt disteto permit
l'i'ght are believed t odﬁléow de photons that interact
evapgretiomed the gthaneli Bioatheshuation: i s lagar drepineiie SRARINES BHpre

cycf&lsg,etgg r%eﬂs%gxf P]t étﬁéhotl QOIBL&Y tedGiddd®nag h&%Ya%é ajfﬂé ikt E}%lérbf 674 nm

asers naving an em SsSi
followed B pORAS 1hser aeapreaisiwa fab% oripiteowith aach laéertsmem The next 4

oS TEEE) oy he s R Gl o £ 5.0
the ?@E@y@t‘é f)ltfbdafok oﬁ@ﬁurﬁﬁ@éﬁﬁ%%#c@@' Uﬁ&ﬂ&ﬁﬁﬁl&ﬂl&ﬂ&f the last cycle

scusse e ow usi ng a | aser that emts in the
of lidengeatinehiethe banpue(orﬁﬂaseletmmq/asamusfaw@momd fbwuhe hqtplate to

t o] o]
confiffq 4P BipRen A aHgEhe RSPt e ey P Te SE Bl 45° 10 20°C
andaPRMidRBOL 3RPdrcertuch as diode | asers. As the chenical

structures and, thus, the absorption spectra of the

[00pFar rdicibaend af the daseoieatments nxoﬁfezafttb@SWQrﬁ hadhalrepdy @@g@prated
s figd 1y SR R oD BRPA RS B S it 3 vide

A nhit¥RHm @ﬂc@@tﬁllh@tuﬁxha&m@ﬁded froand theioatey m)sfrgmtdﬁ ¢lie lake in a band
organi ¢ conpounds. [0047] Preferaply,, the pr ef%rred
repl@mnélrnﬁ@ppwgl@%aluéﬁd@r%h%frth% elscumisrentialpsgigetgs Despite the

fon‘@ﬁtgb?ht SHUGLLNE érgggtt@{] 186 G 6ntOf f'él \I/z{s%eﬁhgﬂe g(‘t'érf’ﬁdn%tl'nﬁ‘ front

WO~ wave regi ons t at are produced using at
after eampleaop af theafcleaskths sequenamddaser tremnmentst r achan

S B A e g
moﬁ: f%@esmb&tcﬁ*tﬁe%a?nﬁ% E\Heﬁ Rea BleBGIdnH falBféf@n rather than a

rati onal states of the nol ecules of the
crysi@lﬂtpoﬁrrm degntidined stpragagt 4 roost wenipetaira of pbaus A 8T ta 23§, and about

30 Grmsbenty PR BRI Pl rOAoPPeE ST Mgl gurine o

perfo@BFSN &t dfnBnthb abla€ioNOnitIe piesdradtl ot th‘@Wdemee of ehndpheent
i nvention are prefer abl y produced by the alternating,.

nonawastalélac pemrin £vemstiscenide theodm ofcerstalization. dBasprabsearyatins
ngoglggra Os%ba}flﬁ) ?‘?%{ ! a\gﬁggh%g rfcﬁjﬂ{ 01} zﬁgﬁgl pHi]Lgc d?\é&l athe method

hrou vi ce,
of tB®invkhtidh. Of the conposition in a solvent. Preferably,

1005804 SARELBE GImSSh DTG5 e 9357 B8 Y GNGANEE SOOI SHESCRD.
Thib Battdth oG FRAPOS dehRsthatesthis material to be highly X-ray

non-crystalline, in marked contrast to the highly crystalline pattern shown in Figure 1 for

the control crystalline aspirin. Compared to the high intensity reflection peaks seen for
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| east noderately soluble, that evaporate at about room
tenperature to about 1300C, and are nontoxic.
wee@besabs y, the conposition is dissolved in aPCT/US2008/080095
al cohol, and, nore preferably, ethanol. Solvents are
: I
eryfRLE R, (BN RUB it W, FES o ST SBP R
elinghitadahdicdtB@30dt dPrekesdpyry shbe rireserdaragi rataims in the

applied to the solution until the solvent is
nongiipse e £ i papbicad oo atulian Des Brep, Ooprged in similaly
anfifled RloOf AHIHORS S R10ARRIJFSREARN TBbsd SR ehvaiSE
pre;fag%c}l%ti o%giglr%g@evapor atti on of tohe sol v_e_ngtg, bu% m@f} be °
denpmstrad tiduatablity tofl gheencaparp siellion fpmoefespirinpredused with themethod
; ‘;oom tenperature. Mst preferably, the [ aser radiation
Ol EIMFERIAN. anplied to the sol ution, where the sol ution

[0065 COMES 2FaphdiicstallHeSBFFR RAmBPRYASs théldcasntasisaipt Foley
prevents evaporation of the solvent. The transparent

trangfoymrinfrared KERR) spepmescopanes shawndppiguafi Shcamparigee o the FTIR

r.adi at i LS. r r t Yol Y; .
ool 0BG LA AR S 5k PR vE Bhagrey brom
absb@E6Hh bitiBlaresiidat imthe e rdyl noe-atyahldine vanslbeofdspirae campared

.laser that emts in the red-orange gvel engt h lil?‘]%%
with theanqse deBrahapds phde chstallineAsprigyigisrgnce sifiplen lfraged spectra

o A SNyl e S 8 A

espectively. re than
the hais-erystalinietfoim yeaisco f the reintedieesloengf heveament bEthe sealecules in

e P L O R S R Bl o
becAii8 o BhAREs 1/ Betviddl eRlst it AMeRalk BRd ﬂfe%ﬁ?g?léﬂlliﬁé"ﬁ)rm of

I nvention has been shown to provide non-crystalline
the sonpouipdunds Gompatiag predSdRoweeifa efryisalling aspirimand laser treated

ssplipo EERer i RS e R s i ALt I BB B Rk Bt e

spetted] ipbiRs iR 1@eMNreafdd AbfEYis bhedditiges fedhae cofgitentaagoms,
nit ro%en is preferred. The use of the inert gas wl|

nongqrysipliiae éoraysf aspif@ency of the non-crystalline
conpositions to oxidize during the process. Exanples
Exdn@3638¢: The fol l owi ng non-liniting exanples are nerely
Lllustrative of th
[00)

] referred.enmbodi nents. of the .
e HESHanFEH s R SiFisof B S e TE el Pheliy i the orcer
of 1bhgTrd dhgrttiercicAr @B tdvesedling, she@ ﬁ)@v@lfen%tﬁifﬁlﬂb\i/é‘d siefohged
by the appended cl ai ns. 0054% To confirmthat the
wa gpsted] qumcabhwﬂwW- his paoteepliserpredised yp & 90
ped BT S L S A0 0 AL i e i
stabl€ peabmdempératutd for @xeed®t momths. hdhe Petril dshedontaidhguahra sample of

was applied.to the solutjons. That, is, sanpl es of )
nOngErstA G AP Rt a@,ceda%e%&w RETIQd 4P U, SR P67 AT fowing of

L0 weeBidiadd on, were dissolved in a solvent, placed
theg%mg hot gPatedl n a covered Petri dish, and uncovered,

ComapdretwenExanfyde:sAbpieint t 0 evaporate, in accordance wth

e protocol s di.scussed.abo in the ex s. A .
1008 Jos P HiR HE0CS 06 TR Ioe 1 G117 YR RGLe Wl fltexCeption that
theRRSRMEEPplihtBAGR 1REr taiBtion. The resulting material was visibly crystalline,
which was confirmed by PXRD analysis, which demonstrated that a substantial amount of

crystalline material was present. A PXRD pattern for the aspirin obtained without the

application of the laser radiation is illustrated in Figure 5. The PXRD pattern of Figure 5
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conparative tests. Exanple 1: Preparation of
Non-crystalline Aspirin [0055] Non-crystalline aspirin
WO 300b@s22fi6 om t her nodynam ¢ equi | i bri um at r oonmPCT/US2008/080095
tenperature, and has al ways been found previously to
tur :
has B St A O RS B oAk RO LR PR Mo
of thmnmltmgrpgnm wiae alsol peltfmttdule TﬂEIresuﬂtmmleemun és 1llbstvaecem, Figure
the r etl ive applicati.gn of laser r tion i
6, il o BaREA G hn peas hord Ve 18 et B YRS PriBrctpesly
denﬁineﬁé%mmme ﬂagrwgtmh@bapamsfr@f B bt ct Ba&e@ﬁﬁéﬁlﬁ&umht,

to remain stable at roomtenperature for at least u

insteal, &roditechrepelipf theeanhtation af tHedaw6 Fadiationrig the preepse ngéne
of. long wavel ength (red), 674 nm followed by short

INVefHiPBI engt h 408 nm (viol et) , anplitude modul ated and
structured |.aser a Strachan Devi ce was

Elﬁé}é%@-@egrqpémgogﬁhll@&ﬁys&aflﬂ%% frasfaliy  absol ute et hanol .
[ooﬂe]e %@EB%l@%ﬁieyof%rﬁfﬁlmm%%mﬁﬁ ddaBPe@86 PXRD. The

spective laser was slowy rotated over the sanple at
chamcwmmcahxawat@m cfrpstaiing big1v8static hbﬂalnl@é\ﬁloﬁethﬁ gempless

f or he wave aser Light. An
igielid Briend 7t e R SRYRHRN TR e 8Bt bifns Eatier
tranksfogftinfrhred @Fpm%p&ﬁ@@ [ aidetle FITER @bsoagticisplctrum of the
production of a small faction of tiny isotropic

crygialbps simyagtimisg 1\d$tﬁltedgéﬁéglﬁﬁ By | ess than one

[ t
00 SPE g AR B B S B st
wad dissotiied ph 674 migad’ 180 percentqhbdoiute)f mhm@e niithtiyitgedt VDO
material and a halo of .isotropic a ﬁi n, tho %{gh@few
reveiptipiseics migHe (I Py S mitiropiasioppRE L4y qnmeyer asgpfgllowed by
hea{uz%f o Qb€ %%ddﬂiontapld utds dt @UQ(? f’Hnll | 7R éd?ﬁhcw]\%‘s cooled to
tting ormng ronts crystal I'i zed materi al

appeteximatsly Z°€si.¢. hwost tampleratqre dilterérbusioga syrygbad) tanmeve any
-.@spirin_of the |nven on duce b S met ho
resigl RS def AP MO L o S0 s BBt pd SeyEed ol o
glaskiif@, f requent, repeated sequenced appl i cation of |aser

radi ation to produce stable non-crystalline aspirin
[0074s ul Tr@oﬂlsmlwedealppbdafdaspmemd upvagatibyes fisotreaiediysht

rc t.ransparent ,non t
b e B ol Asef gt R BB el Ry gy B fop 2.5
minfu€sSaridthéd with htpiide ndddRsatef dib@hlasér\iphahdvingea a&mial ivavelength
dozens of millineters wi de have been found to

of 498 am for Loy minptasoWhide tatatipgthe paraple slovhy f@ﬁ‘ffé‘r%?]w Péthe
appio%%ﬁée y“ssc,ﬁleﬁ msﬂemm dlga@cgf %gg Qgﬁggmfgggﬁtgm of the

17 ne a pIrin was ana
res&hﬁﬁeﬁ@ﬁrwhmsnemcp@ttern of refl ection peaks of the

ref erence standar I in spirin ustrat ed
(007 Fi g @/ 40m Yaser @P@%‘% %ﬁg o fik g VARQM RIEFS:
Aﬁé’ﬁﬂa@ﬁn Bl THAHEBE 9% %bérﬂfekl%{n%gr SHAGRE S&‘§&ﬁ9bevﬁ:% the peak
ustrated in Figure 2. he PXRD pattern of
poveeq:mupmdmded by alveit A0 peceyts tlaling the Stracttan Deysagl the 67@4 nm beam
wasdald?flis?&letgrt}?enf?oe pe%en% pﬁgs%%'er?crelllgttiéncle(/eelfto og{am a 3 cm diameter beam of
about 0.48 mW.
[0076]  The 408 nm beam had a peak power of about 0.32 mW without added optical
elements. After passing through a Thorlabs 5x beam expander and the Strachan Device

the peak power was reduced by about 50 percent. Using the Strachan Device, the 408 nm
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peaks, FTER spectroscopy confirns conpound
identification, and provides further evidence of the
Woeoms3edé al | i ne state by showi ng a br oadeni ngPOf/US2008/080095
absorption bands that occurs in the non-crystalline
beatn WA etdq Rﬂ%&é&?&l@gpés@%aﬁgeﬂgﬁon {e%ﬁg gb{gﬂfea E B8N i¥meter
non-cr ine state I rin was uced
beajnweawtd) momlw cBbi}ﬂfwnmﬁNem/elbﬁsoméalls'eammrmnhﬂn@dulatemgt 6.25
mavel&gg%h foll owed by short wavel ength I aser |ight
)-and structured by a Strachan Device. Al Omg
[00FAMP! eqf & i él%@saﬂ’éth ra%shamy rEﬂnBvéaefaﬁdi %%s%bﬁﬁ@ﬁ%ﬁo%@ to dry
di"sso ve my of absolute ethanol by stirring a
thro@@ﬂ@lomeamammhmm st qm@pnmemmmn(rc phybonit § H° @ 208G med hd percent

irr 0 140C for 12 mnutes, in_a
i e M il S Qe vor e Shrbt! SaR s STheé fnfble of
lasek l’r@é’c&ﬁ ﬁfr[v%&ain'i”w@s éxe@@mgdrb%ﬁg Tari il BleASSiredchpy N, and was
covered with a glass |id he Pefri dish was heated

fom@@@ppwr@nnmmsatreplc,[lo@s@]ngrthe mepsqsial wias peelit m%cmﬁgllme The

laseﬁ‘%a? F‘? g’@@\ﬂﬁtstgﬂﬁ %%é treglgs ggft)d{ﬁ?] g[rhflg I?a(?t'[e% 1S strated n
Figlire®, afnpis lsﬁl@dt&r@ﬂll?ﬁreaﬂphmﬁ @lﬂﬁe POORD péake oﬁth&d}@ydteﬂﬁ@d’ SImvastatm
light froma diode |aser having a central wavel engt h
den@ms‘ﬁtk{lgﬁh@t thmlasedeeaied sipasatingiasrg- capAlinat i on of
anpl i tude nodul ated di ode | aser light froma diode
[OO'hgS err ity dalfid ElﬁﬁJast%YF}o%ﬂgédhvf?ﬁ Q80428 ofthE invention was
S l e was rotated sl hrough each "approxi mately 3
themsmbmcprdrtd eo FOgR mnalysia ahsteaml@eg &I IR Spestrufiy ionblustreted in

rinf 0 PR o B PR BT S5 o oA B e
ilufpssl mvlgdié euge aasom%ﬂ wHRds 5ﬁthemg§mﬁ%nﬁa thsbheeated
St rachan Devi ce t he eakﬁ(got r was reduced by about 50
W1

Slm}z)@itittl@rﬂfe relgfively broed Sunpas bélg wach migee dfmed hpnslsphthe
usted £ per cent phase cancel | ation
Cryﬁm%@g? Sljfn a%\%tﬁl?re?eere%ce sgl\%@r "of about 0.48 mWover a 3 cm
di aneter beam [0062] The 408 nm beam had a peak power
Corpparatp@iixafple: rﬂﬂmhsttitﬁut added optical el ement s. After
aSSI ng through _a Thorl abs 5x &Hm eégander and
Ir acﬂl@r?fﬁ@W]c‘éEtXﬁ@P RapEsRettequith taciercaprian, tha 8‘@"5%5“0
appH@a[tﬁ)ﬁg;f lasHSt HﬁtlEH eTR fe@ﬁltﬂiﬁg ng?éﬂa‘? Gras Vidfb14 Ql%fsﬁ[ﬁnlae@'fﬁch was
was adj ust eg the 80 percent phase cancell ation
confisuel by BXBHX zmai‘ysas, Shioin dstmmmd thaamtdafstaabaimcwmﬂ@f ary¥talline

mathgel e b PRRINBUILA T Ine Moo BB S be e,

appmattia)ﬁlbtft}kbqhm r&lﬁé{% lbmdsh@teayn Figrd . beh Fepe dnatlmg ot the

out put bandw d | asers i's broadened by t
resudtiieg simehstatit wes;almm@éorrr@dgqqmﬁpnmdb@mawlat was Strwasﬁhtah The

o BR e Gpot L BB PR AR A5 AEDY L0 e B Gprimens

but, ihbdd, W 4 dirddutdsuPbethelappli¢atioh of amdéser radiidvioatin ﬂféqirocess of the
odes of the aspirin nol ecul es. [ 0064] The aspirin
invegbiont i on was treated in the covered glass Petri dish
whil e on the
Example 3: Preparation of Non-crystalline Ezetimibe

[0080]  Crystalline ezetimibe was subjected to analysis by light microscopy, PXRD, and
FTIR spectroscopy to serve as a reference sample for comparison to ezetimibe treated with
the process of the invention. Optical plane polarized light microscopy confirmed that the

ezetimibe reference sample was entirely birefringent, and, thus, highly crystalline. The



hotplate for one mnute with the 674 nm configuration,
then for one mnute with the 408 nm configuration as

w@bwwms2236i s was foll owed with another cycl e oPCT/082008/080095
anpl i tude nodul ated and structured 674 nm

PXKBS %éc%ﬁqa%f R0 Cr}{g& n%@gtng%eﬁ ftr%%% i @}él.?é ¢{ 1ncludes the peaks that
configurations-for mnute eac aser sy

are aﬂh@adtdﬂstld of ﬂ@lbem:ﬂh@é mhhﬁalG Tlherohataateeistid B’IF]R)pﬂUbrﬂDyf tdmérol

nm | aser treatnent was for 2 m tes \%th each

Cryslt"é]é}é“r e@?%‘@n‘ﬁ ilgsgrgtsy %\Fbteé}PPFW‘%“E%/E gP’f?el | ass cover
S
e
500tmmeaf abaoliss ethmmhrandguﬁedrwnth acsyic bassip atshepparsdibirlenmiepier flask for
et han sol ution rerra t he t
S e 156 SEPRIFTSTIoTba AT RHH RO 2P Y ESTHERL kere then
stirtb@ S/ hi 18 beigHeRidl 86 169°CoLAL ARSI 67 )6hBiltes.T AGteR8¥Sut 40 percent
cycl es of 674 nm foll owed by 408 nm | aser treatnents

oftl@pt;jhan@di ewzamrarﬁ@d, dlze godutiomyad leectinnibh in pibancd eas degantashigto a 60 mm

h i
188 4G5 08 B M %, AP MR CHE| B RO

moddfted diote tlsedraaRfbh FomMas afﬁ]mﬁﬁdvafvél@ﬁgthh&ehw‘aphmﬂtedtfﬁr 2.5
continue the ﬁrocess of sglvent evaporation at a ro

minigfgfetew et amp éamﬂdubsedtdéoctad@emﬁl%wlﬁﬁla.tlt%m&fm@svavelength

. 066] At the end of the | aser treatnent,
lase?rg({c,rt%%%mﬁ% sol vent had al ready evaporated, resul ti ng

[0082] a THeaK@nnobeawh bad a pearmmenr efitband A-4Smy' 8L withomedded optical
aspirin appr.oximtely 3 i A narro [ f .
clergenfs, AP DAIHNBHTANED 7 SHoHATS 3% Seim xR thirgagtm fevice
the% o%de? wal r@uBasl LStk 66 BBERY THRIBY 2N RE®! o Beam had a

ent of the circunferential perineter. Despite the

peak powat ofeh8 Wi Vawitiont apticer hEempassinathirongtf 2 Sherlabsibarbsam

bl £ t ens f this fro
cxpEiep a1 o gp oAk e g s St ebire 2BV b 50 percent. Both
beatns @R%d18BStFonid g@ﬁplwctehhm@aem@w 29PMHA U gN@ e SAtackdh Device,
the systemstabilized with 80 percent or nore of the

botlnﬁwosmm brans anhithe 64 nevlases were pdinstedioribe S%@rapmtmhése

cantfeflof BHfp bR X D P bl SBRY bR LR e

beain®, réépepivélgnt humidity resulted in no change |n
pearance of the_sapple durjng a pe f over 6 .
owﬁm DB eAn Ret o gt RS ORn oF heHeS e odulpied dide

laseP b @ PRSPALE g@dcgre&gghfe Pg@&%‘wlk}n@@%@k LRIE b AuASERE and the

e Fimo I zati on hose observati ons
samibm’ﬂbnaﬁbd atbomit Qh emsﬂrtahltlhe tutpwfof tliweStrewharc Dysica kdriarperiod ofrebout

T BB o A s e
dloﬁiﬁg\%ﬁ%%%‘eﬁﬂeﬂ sﬁﬁghtﬁlﬁv&%&%tlﬁ)(h%@l expah8edBlab8iit™s cm and the

in Figure 3, "denonstrates this nmaterial to be
sanipil@lbbeyced(abcaly 2B om- m:;zslm&surach@l Diewicerfariecieeagoent dagation®f 2.5

oS, e RS B P TR R s e

coveithe Ratideurfadd ;ﬁg;gl on peaks seen forcrystalline
aspirin, for laser treated aspirin these peaks are

[0084)s erifhexglnsp cowerpastrempved andi tha sasaple W@auaklawch@ deplyatgin an
opeg%mtltamer uegrl'lyslé\p 8{/:}poga@8g Gt BALHHA af ETRIAR e 'hﬂm’i&i?y of 31

percent. Before the solvent had fully evaporated, the sample developed a few small areas

(

of apparent crystallization that were surrounded with marker lines. As the evaporation

continued, no significant extension of the crystal fronts was observed. The fronts
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non-crystalline glass form produced. No
crystallization has been observed in simlarly

w@e@pasrds sanpl es fol l owi ng an additional six PONMURR0L80095
storage. Those observations denonstrate the stability

remfine B8 Rr ALY FEALS hRERERNASHD ASRLEARRIAMES bty

e i nvention

1sotfup|ib glagsytnadtériale f dspsamipie tathip lcey stidline heterislc arggesiing$ii grgficant
urier transform | nfrared (FTIR) spectro

C O?
sabif s 1Bt o AE KT CURR TS SRROBS! ORGSR AR oD Homts
[0081ECA ARORkr SkofF Bl o o Aleanf & Wa%tp%HBhH&l W aba DM

shown i ure rel atively broad absorption bands
LP mriceompdeqmppaul witle Spotringigitanla cpserl (nadel $2:0p1 855x0f 0x, 20x, or

d h.th fli band .th
a0xpfctig pan uSATRA fits hedidsia ot fisf el ol BB et e to
v1e\9fsa1ﬁfsné§t eézh,:_ﬂe RofBi8 e Sarbify G@labdd BYMI d@é bisBdraplaesd & a glass

better resol ved absorBtl on bands than the

shdnmnd@oy@ﬁ@wwhrvedrﬁb phvibeqraeib eA@DV@I‘r@aﬂse‘cm@m Hlecsd o e
t of th
BT L R SE M 3 BB L SPE Mt 29

Wirklemgyhat because of changes in form between
crystalline materials and the non-crystalline form of

[008tHe shmrdyoribe Aectindbeperrhyithtee PorRs opdetirgengen demonstrated
thai3h ¥34RY Bfét??éfééﬂt [Heq{éqﬁld%§?cﬁnfb'é%@ats‘?ﬂ tlT%Sthﬁ loPan Isgﬁgﬁc film

npounds e sane chemcal entit
A Pmm&ﬂyngoﬂhe ﬂdo&oplp&zd:tlmibe p&&k&edl anPKB.@epaﬁEnElaivmg a very broad

reﬂefélﬁn(rglpgtg%e ﬁ??}l‘){gg? i I ggb" é@ #ﬁﬁm %F@oﬁ%ﬁ%fﬁleaed is
non-HYSARHENThd BRRD Wifehh dtBe REREASANIMR 2 EXARR! & ilikstidEin

repeated with the order of long and short wavel engths
Figure &y is dbe oif the chagdeteristinBXBDeprgdkcs of ertybtelling epsiinhibag

vel cl ed s uenced er t nent
008 flor Bt HRG SqiPin AL B B5 P RS e M 5T osts i pgpver
porti GH1PENi ghirere, ﬁ/hé{bb(ﬁnllﬁ@m foriyie Fam b}ﬁ&nﬁh&ﬁ&h@&@btﬁlliﬂw ezetimibe is
whi ch renai ned stabl e at roomtenperature for over 23

1llusmmdn§ therloaveppertion 9f Sigueoht eeriirmy thal éhe nonsypgsplbing material is

eSS B0 B B0 898 Wi g s

than/\éhs mtmepmﬂxm @f)ﬂhaabmhry@ellaeaamﬂmbeﬁsm the owd DO kpethre
rotocols of Exanples Ipb . and |lc_were repeated with the
co é}&ﬂtlléﬂﬁqnh‘ﬁb’“?lllfé? gajgel §ezetpibecati on of | aser

[ooézgd 4e%em£% e u'vslkmegfacegg Eewﬁlsvef{taoﬂ DlVvielded a small area
C |

whi ch was co rme PXRD anal §ISI S,
of mihrotsd:b;dcmﬁlyﬂmteﬁa’tgdt mhtetialdhstubstmad Btableafnnmtrabﬁveeks after

soGRLBpReF Py 1BRESieateNe WBLTODIE TSR LaE PITGPe fegted
crydt@BSHionaNERWheRn adiﬁcén't foat Jrgﬁrﬁgmg @r}F ta0) oRt, Suggebbien MM hon-

pattern of Figuré 5has the sane peaks as ‘that of the
crystdling oztetlsahqapledmeldubnonah ﬁmls ngthpilgence desolygtiopPegurs, achieves
the resultin BLLI N was al so perforned.

31gn1-ﬁ(‘éan¥%t§61l11?y S ?JV&S(‘?I}J%% ‘%yﬁ%sll F1'0%rated in Fi gure 6, and
[00893 S Ul BXIR D3Jattyrnt dTe€hSireringent Bakinibé protiteddedith the process of

the mv%rliltgoen grov;hsolgnelﬁrca?nsﬂl;fl c{ltgfer%Lteﬁaérlx}{he crystal pattern of the reference
crystalline ezetimibe. As illustrated in Figure 8, the PXRD pattern of the microscopically
birefringent material from the laser treated ezetimibe has a PXRD pattern with peaks that
are significantly different from that of control crystalline ezetimibe. That indicates the

preparation of a different crystal form of ezetimibe.
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denonstrate that the non-crystalline aspirin is not an
artifact of the experinent, but, instead, is a direct

wo e®wios22046 t he application of the |aser radi at PONUSI008/080095
the process of the invention. Exanple 2: Preparation

00} D38 gl S oL OBk b g lsemminine o

uniquisar watd] €o1ins thfferd?ﬁ(ﬁianpmb tiigtial wfstalrfpst af thememponwdehertged from

obt ai n is jllustrated in Figure 7.
the Stter, G5/ e Hiso e dot ek e Ry oh dpe SRS Byt fh non-
crys”t:ﬂﬁﬁé §hte I RODH s i TeHaqd chs Eléllllf%)e ﬁﬁ‘ﬁQEéa‘ﬂ%ﬂﬁWthataﬂﬂg process of
FTI R absorption spectrum of the crystalline

the Bivemtast mey alsé be nbddus createeapniditioRs @}wt &VSr the@eT@ptidioof new
bta non-crystalline S|nv statin, a 40 sampl e of

pol Ry Bhil Y T Aeptl Fortoao s BubRisede Ao TR shsfiygorm

self ReEHBRY HoabaRl deheitioss 1315361% oﬁﬁmﬁg tHe doftpoahd BOMBO non-crystalline

revol uti ons per m nute mnutes in a

state t b pplesliededahebhapyasess qfab«mvmnqrmw@ewph@a&ou fagpriagparticular
sohé Sc%tor%amzazm)naag%'s{ ?%!e%u]egcé%f]s% ée?otrfé%%gn{godgsoﬂ;gﬁon

a8 61°8d F oXi

(003 1§ PETIRtpto@uctibh bt emslll quksititigs of se trystal fooms sl banseful as seed
residual crystals, decanted into rg 60 nm x 15 mm gl ass
€

crystals {0 SepPEe Sohan e e apaitiss of the geyiterm. | %fcsl?ﬂa]nevrrf@nn is less
therﬁ{oﬁzﬂﬂﬁgﬂfﬁgmeﬁtaﬁﬁ éés@?t%ﬁle ﬁﬁ%g %Pg{ﬂeaéﬁ)z&qgé Ekrﬁ’fﬁﬁtlon of laser

trea It u aser
treatmgi tiufiny tm@racesebﬁfoml orwavieg degpivatioh uidUcammléte may. fermit
de | aser

t dt t dylated di
scaliegiR RGN of REHOY A EHG EFI AGEPTA D Foe2. &
ooginf] Nut @R, neWrbﬁalr@hath&eﬁme%ﬁwh@n 51w § it R Ro@ACHbssibly

t he approxi mately cm eﬁ)anded beans at a di stance
not gfent?&l tora praymus}ye'epnnqddpnmf h]@nalleféb@ slisclosuistindigtiana new

ce he 67 de beam had
metfSGh LS gt b ot PR ERE AR BRI oy BRRS e
différedtiaéd, Akksh this d@ﬁﬂdﬂf@ﬁﬁrpﬁfﬂﬂﬁfquﬁél destlﬂg f@@bﬁbhﬁf/‘ ah¥Wiog eailability to
t he peak power was reduced by about 50 percent. Using

determinesf thgehg Pg@mléleadVW@age@M%/h@rﬁsﬁéﬁFhliAﬁgnad justed to
the 80 percent phase cancellation level to obtain a 3
Congparativgrfisamplé dizatiotbeabout 0. 48 mW [0076] The 408 nm

f abo
oo R raRaRE ERAple. g SRS e P R R R bR Ses no
app &R OX PRBIERH 2666 ThereRilFiag haerlat Wial elsIU?yEc@EtaKuﬂownﬁfch was
was reduced by about 50 percent. Using the Strachan

confienedley PXRD anlystnpaisthdgmensiejtedsthate swhstntalgmayat elesrystalline
mat Hﬁ%&asg)?ghgou tzég?(g{g) h@ge?ﬂgfotrghegé’ieﬁh{‘beaoﬁalﬁgﬁecpﬂ%ttﬁé Rplication

eam o eans were e roni ca

of tl@d’ﬂﬁbdrfmtﬁald]nd tllatre@d ad Figusbo MeDisRXRD Haltkin)of Hif6< 6] has the

d of th I P di sh
sanl\%)gaksslcﬂs lg]?qt o tl% q%aaglip eﬁedlrllystlre?ted in Slglrlr%rﬁyeﬁgn’ Fﬂ%dantaﬁlyesis of the

resulting ezetimibe was also performed, confirming the material was ezetimibe. The
results demonstrate that the non-crystalline ezetimibe is not an artifact of the experiment,
but, instead, is a direct result of the application of the laser radiation in the process of the

invention.

Example 4: Preparation of Non-crystalline Atorvastatin Free Acid
[0094] A reference sample of crystalline atorvastatin free acid was analyzed with

PXRD and FTIR spectroscopy. As illustrated in Figure 15, the PXRD spectrum of
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t hrough sl ow evaporation at a room tenperature of
about 19 to 200C and 4 1 percent humdity. The
wo emulosemé naterial dried to a pure transparenPChUSHSS/080095
state. The sanple of |aser treat ed simvastatin was
crys?%ﬁﬁnqg 4 ?g/ap%tu? gJFQé&?l &PHC?JSE%F% F%la%%alrl?)ﬁgomwémﬁc
pealeat el l:é[TIRV@SCtmﬂl ef the rmoys{adhg/esataxrvlastam fr@dn ecill &siflosttatehingtigure
simvastatin was then studied using PXRD. This pattern
7-is illustrated in Figure 9, and is substantially free

[0084] any 16fnd éﬁ) ﬁ@lh‘lﬁe Qtfor\ta@%tlﬁ 68 ladddl W dRlissolved in 400 mg of
S|rrvastat|n m)ns rating that the | aser treated

absaliimegtsinat with heatingda -169‘3@,&@:1 ftirneg af BPOPEpmThel | minutes. The

non- cr yst al tatin proguced w th the. process .
resunE SN A O RS TN OGUB) Lt Bl Bl Covefet it a
glasdial é[rﬂ}ﬁace-ﬂhﬁ 4 1tplblel A YOFTER spectrumis illustrated

in Figure 10. In conparison to the FTER spectrum

[00Ht ailnest the snplitide moylgha@ﬂleirmesl@ @iﬁﬂa@%‘latm d1qdellasst wag erplied to

t he abs L
e A R TR L R
emiSHdE £408Mrh [iddedadatichs appleddef 1. Be:dmbtamdstaﬁiﬁg thleeample slowly

stalline sinmvastatin reference sanp rative
throeg%ﬁwl apProXgnAglyst e ickPanged bpanyaka 6#8@96%% 25o?1nrr%3@§hi¥1|e§tr2°han
De@s THeREaLEH 1, \f%rtd?oclel'\feaﬁf(&gs%ds% {lﬁéﬁ%h &11296Sx BBam exPander
application of laser radiation esulting materia
and\weitrachai ]bbvylca:: rlyfshgt}ia SteachavhDeviceydbe ¢ bhirn bead vimg aBXiREd to the
anal ysj s 5 strated that a_.subst an i.al nmoynt
50 rgfceat Bk PRI UHAR (79140 SIS S Ot OF HPTBKABISIAP (BIR I over the
3 cxﬁ Qrmﬁéi'@r b AHe A0B AnPhlafi RO MiakRWer bIYE 1@ RDVIaGRE | g@sﬁing

| aser radiation is ill ustrated in Figure 7
throlaglERTémelalyssixsbaafn ¢xpendas snd therﬁgraehmagwa@ i Fhepgiputiof ghe 408 nm

SETRIY ORI RTINS LT ST L —

80 perdBhRfddaétidh dfIranerhitRa pdiviet {14 afwioker ¥ PRk diemkter Bedm. Both
instead, is a direct result of the application of the

beaing sésre elaefronicably amplituds medidaedatdr.23 MHZ nvent i on.
OOﬁoggﬁheeé?d of't B? Eﬁgsalgétrq s?lfw%k}gmggé/ds LA@J{ Her}.gl ﬁ%ﬁ%a@aﬁggle% to dry

sta ne eze tO ana

throgh hlog}névaﬁbmn&s mpmonﬂXﬁiﬁeraaﬁd oF Akt $9‘emtabostczm§/3 and about 36
serve as ref erence sa or corrparl son to

percgmbhumIbY. The s HaRater nfﬁénsﬁl KreBwe sransnagent glashtptgn The laser
treat ta't(ﬁ@ stitlPR& R {4d & H sl!u'd%tusm CF)G@EOQYW PRI Fﬁ?éiin was free

e ezetl m be re erence sa I'e was entire
of tﬂm peeuks Chegauérjstiand crystalisie atoryhstatinchrgesacad, las rihlstrmhé ExRigure 16,
ectrumof the. crystalline ezetimbe illustrated in
andy a5 ks, BQn-FREYR ﬁH’é’s the peaks that are characteristic

[0084] t hﬁqe%&s%r@ét&ulﬁ@ at@Wa@trat@ |free PYC! p%lﬁféﬂ%ﬁl‘i {tetpr6ccbd 8Rhe

pattern of control crysta ine ezetimbe is

inverition stas haachnalyzehwith FéR spentiopenpyofl hsur@u}telgﬂﬂl[sm@m]m

gln n rystal.line. ez
Gl TERas. & Clufeer o eSSy S duB e migwsns vie
that&ff@hesér;yitﬁlﬁﬁe WolVhsutif tfiek abidrillidtratedsih FRpRE €7 dohfighyeyethe
m nutes. The stopper was renoved, and the

treaterletorivasirtinalier acidiIthe e dhernsal watity ag fherprystalline atorvastatin free
acid. The FTIR spectrum of atorvastatin free acid reference exhibits somewhat sharper

peaks than the spectrum of the non-crystalline laser treated atorvastatin free acid.

However, as discussed above, broadening of the FTIR spectroscopic absorption bands is
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stirred while being heated at 1650C for an additional

for 6 mnutes. After about 30 percent of the ethanol
werapos2ied, the solution of ezetim be in etharOl/Usmes/080095

decanted into a 60 mm x 15 nm gl ass Petri dish. A

. e Pk | /44,
typ G AT e TinP ARG AY e e fopl oF U mdAal pccaue of
incré438d lﬁaadomméfrmnghmtloﬁ&mieom nap pdmfmédftco)a cstal hittimgt es,

foll owed anplitude nodul ated di ode | aser radiation
Corhp @t vel T afide: nMiosaseliaFgédhAtidser for 2.5 ninutes.

0082| The 408 nm beam had a peak %ovver of about 0. 48
OOE#R}V "J%IW it

my@toa@déﬁxe@pl%waexe@ﬁ@ﬁ@ withAbg @roepfipnsthaifhere was no
. he. T
ol B9 R TR e D0, SERANASls Bt SRR v

conﬂhﬁe(ﬂﬁArPKRU aiﬁl.@rswdwhﬂbh demmnsthac] thapesibspotidranafuntoB@ystalline
mV wi t hout optlcs After _passing through a_ Tho
e e ERAR FRCEh KR AP OBR AU 1o &b RS haiout he

t;
B ARty SRRt it o o

59 Hak éheStaneqieals dfsehatcrﬁ thebapnkrot $renpl@ 8lustratod antighet 1heABFAIR

0| ted.to t.
sl LT GET g BURISEE? G5t AT oD PELORTEL BT rgung e matera
wasHvad @i WYOMed. BridkdltsaiERioREtr e e therRRRLFtAIURE Ytorvastatin
[0083] First, the Strachan Device nodified em ssion of

freetaisl i8O8t amartitaetipthe @xehrierat) hus.dpstead gua divastreié e thed
t bout 3
apporiBpe R SRl B R B 70k put o

the Strachan Device for a period of about 2.5 m nutes.
Exaftipéns: PrepaiGtioaohonDepstatinadirfasedindialdsmon of the 674

nm nmodul at ed Ia er di ode output _was rect strai
(019 war theipiigl devlopms %&%gwaegtlrt @rétssg?le%ereﬁ&%&ngﬁgmﬁts was
per@ﬁﬁm for ae%s%naa@%fam%%)%m E&ﬁmtate ede§lg'h§t@ﬁ‘ aOFLRY D g 8r

or a treatnent duration of 2.5 mnutés. The ezeti m be
amorphctdséB gWass ttRatrystaltins formes mmwte}lnmaicmuh atae devdlopadg blinical

e.bea 0 _cover tire surface.area. [0084] . The
wialyhad 8y pen e st et o Rith SR g sants abiBpGen
biodhaRalendt Rsiify SHbvRRAMNIFeRhed inSbsdPrion & t8i@prepared with Form
evaporation at about 200C and a relative humdity of 3

23 comperasigntthospatage avithbe soistadine ceaponnd,|the ey of ﬁteétbsomtlon

ol ARG, G ORAY S 0D E lcAIBRS P cin

forrh] Masile Asvhdigtireoaddiomadia Beengaoduded éginomerystallinie ffoie@) the present
extension of the crystal fronts was observed. The

methpdaffers afyantegs §t>‘;§lk}¥l eradyetion psthadead the Ren-chistallingsats o
t
senfIFU3BEIR B SPARFIT DAY e 3P B AT o

solubleggristpidty sisgrbabledammt. stability of the
non-crystalline form even when exposed to

i R —
witlPMRD fHCr m%@@tr(%%ﬁb}ppﬁﬁa PXRD s§@éﬁun|1 BEhe B&sﬁaﬂ’lhﬂy atorvastatin

camera (nodel A 5x, 10x X, or 4 obj ecti ve

calohas s euawtphzaﬂrh)sthe BXJRQ peaks éymm oftheicrystallbrediormy and is
1llu§[ra@dem%aéu% lb.n Tple ?“fﬁ{ spectrum of crystalline atorvastatin calcium is
illustrated in Figure 21.

[0102] A 10 mg sample of crystalline atorvastatin calcium was dissolved in 444 mg of

absolute ethanol by heating to 160°C while stirring at 9000 rpm for 11 minutes. The
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vi ew sanpl es. Sanple coatings were carefully scraped
fromthe dishes, placed on a glass slide, and covered

wowaoh/ose2de op of silicon oil. A cover glass wasPthes2008/080095
pl aced over the sanples. Inmages were acquired at

sol .n‘ﬁé\g . sangf%g(%%ﬁttéj iﬁg :ﬁ% ?gl 53&% lés(ggze ﬁh,éc\é)v?reé v%th déjglass hid,

andildcbd bhe hegaeast@PCt he invention dermnstrat ed that in
excess of 90 percent of the treated ezet| m be was in

the formof an is |cf|I S|soft
(0193 ot rOysi aenrliseds mp swsa@a o 9}@% éY‘ g ASFRTHY wpvelength
of 4’(5?51%{1 \1%\96%11 fv|a§ li%H t&ﬁtrétsgfu%@n Fbr ﬁﬂﬂ’ﬁ@é(' TRdneiTHe 2RpRade

conlrmng e isotropic filmecollected is
moddated BIYlSBE)IIﬂGf taehod'éhaepmﬁhgpattrérarh wafelemgh of 674 nm was applied

or [T BB e SF S B aPPul VB Bk G s o
waelegilAfot i @ﬁn@t%eﬁqutﬁ 671 Q@B hvlBer TdrR mRRed Fallpvald Byhefinal

non- crystalllne ezetimbe, as illustrated in the | ower

cyclemfrinphitusie riodplated fger lightat 4§ mparevclereth for 3omerends, then with

orsSRERREAIA AT BRSPS LTLEN b KBl ot

throﬁlgﬂ eEdhystttaé hpprexifatedy B am dtsmetzze‘expmbei be‘éh‘tsh@u@l‘stztrhe of 25 cm
crystalline ezetimbe has an FTIR spect rumw t

frog g igenec ek Bachan ket 1ves: FMR} e Oeimhad 2 PRk bovwer of 2.44 mW
aﬁepg&fsﬁlrrg%ﬁttoﬁgf? b ARoAZR B é)iplaﬂaér hfd tH’éOStFa-gftﬁt BREEL." Bhe output

m th the non-crystalline material 1s
of tez 404 i heam [v@38@}icallyephazetanaelted usirgztedtradhiah Devese to achieve a

process of the invention al ie a.small area,. of
meweﬂ%@dﬂ&bqeezﬁeﬁwmnﬁgﬁtaﬁ A Pl s S PPl phasmeter
beal ?He%ﬁl%n PEMASifde MRRKSaAfds&d ﬁﬁ’bt\@ﬂi TIEHBBEBRbESAR expander
I ndicating that the isotropic, non-crystalline

andekeBiradhbe Dewigies Usthgahy Stradhan Devicgnthe wéh nmee@rrawpmcttmted to

e Wy RsFARE. oI Bl e HHREER BRI mv over

the ARGLJIHRSRL ¥ednh OBoGCHMS wede Elc@y@Bcadlly B 1|tl§3:@rﬁ10dulated at 6.25
stability over reversion to a crystal form [0089] The

MHRXRD pattern of the birefringent ezetini be produced
with the process of the invention proved significantly
ffe
or8h AR SILAS Y B ghe ANy e L RO AR v
andRREd Iiptadrt Atawedfto thethmughaksopiapatatipn lat a sfom mgmetature of about
material fromt ser_treated ezetim be has a
19 G CrAd A0 PR BRI ok, Th EOUTGATRICN RS Gt FapGHEn Slass
statg gﬂ% Ia@é&%é&fed‘é@%ﬁ&iﬂrp{a}'ﬁ&ﬁ|v!/alsriﬁenes¥@dtédrh§§g PM and found to
Icates the preparation o ferent crystal form
be r[dn eystlline b&h§ DN pwrrplsoﬂmatﬁ@ la Feguab?0.i zed
non-crystall | ne pattern in the desol vating ezetim be,
uni ue cr I rm . di £hLen -
Ol@? lyst 90& %llflﬁ 350 g re]tfltset]ét e #rom;{gﬁé&g&n@ &g with

FTIWH;Je@tr(Sslabﬁy dtt,es:m&ugpecthaﬁ otatamaegmmmrm id Bigor zzhex
ability to Eroduce the non crystalline state of

comparpeuntise FRER spasiym & the yat-alFiele arvaraingaishim stifghe
FTIﬁ{hs? otnoy%aﬁﬁte%t rtv{tt o ER ttuttmte@tn.sfqﬁt}@ gt?@étntrgmes
Ccr a e con tions tch %avor e generatl (0] (0] new

thatx@é Wtﬁd’lﬂtdﬁ aitysalas an‘omanmmf:alsnmh TlenphiRnghsctrim of tiesnon-
case, nor phi ¢ crystal

crystalline ]aser trea ed atgrvastat?n éla?cmm GXglbltS some broadening of the peaks

compared to the spectrum of the crystalline atorvastatin calcium, as expected for the non-

crystalline versus crystalline form of a compound.
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self organized fromthe conditions favoring producing
the conpound in the non-crystalline state. It is
whelmweyrds t hat t he process of the invention caPCh®S2008/080095
applied to favor a particular solid state organization
a ue
[Ol(?@solP\?}ao?rgtéﬁfes%gu ﬁ;'ﬁr tgtfinp?% gﬁltlféggﬂgl?e At i:’t'idrf&g)ﬁ%\veen the non
cryﬁélhmsrvates yﬁﬂhad cohgronsd produtat mmughelﬁﬁﬁérelasnﬁhmtk AWiid¢e Eb1$n 23

ner at. e subst ntlaIIyI r quantities of the new
wastl oy gr Bk & e Poftimorigined Oi’ﬂ@%g%‘&?ﬂ%ﬁ@é‘?%ﬁon crystalline

forrh gf’&lru@éh fﬁr}ghéﬁ%% iskaRlLad M 3N eFl%ﬁl‘egl'Zi%lm}:fa%s Thd PERRD patterns
plication of laser treatment during the process
of Foeh @8 end Fodu 27 ngpdosbewk vat ihwir hrnad bande nﬁteélteetlcrma}te gemaivhat

SEES 1 SRS L B e B e
wit @A Arlle RZQY isBAtREnS (OARS) shovhlinFegie 28, ddnibrsahtiid@HUFbm

possi bldl)é not identical to a previously reported form
23 IMrmrw yedt Hihg PARIR pbthgrsequanaetlasadreated alprigstatigralcium shown

b
i el B R PR MBS ana 7
suggdshifg &lhab tHelMowkdt lleveboficsidudlesystaignityosf S@lafithd fokyts axenined.
I oavai | abi I ity to determne if there are potenti al

o B B G o P s e
dlsslﬁﬁl%oﬁ SRE 2 u%&lﬂbﬂlﬂﬁo@&?ﬁpﬂ WA 3 P& Qﬁ‘éi thaV\BEFdtth 27 was 4.3

appl 1 cati [ aser radiation. The resulting materi al
timasaBatwaf’ sommer@ahxsymllmmaommuanh cglaiing OBy virtme @f ifyrtieXRIuctions

in ST g PP b SR - e St R R HAT PR atn
calcmﬁ 1§ Pedieeatth Bhd¥e a Gtk RReeért HOsBIuBife aa]amlmﬁzaﬂamntyqa‘ver
the laser radiation is illustrated in Figure 67. The

thesp R fprms: Srhis inerepiegtipiéers therpslyantage afpateniehdeseaeduckgn with
ma]‘?—tﬂltﬁ{% ﬁ)gl%;ér{lgntat? %{n@ él%?lé%d %cra?gggcé% Qlcf: ﬂegﬁ'&%n]o} ehéﬂlatlon of
adv@res E@egried, confirmng the material was ezetl m be The
results denonstrate that the non-crystalline ezetim be
s naot an artifact of. the e (gferlmsnt but, inste

(01081 rhaether baniesetofithis mEdHd CArpdsing highty nogLgaysta e et
atory AR dauh by %P&h&rrﬁaﬁéc?s th Rtpwgsmgmerﬁzsm id'in

reparation of Non-crystalline Atorvastatin Free Acid
acoi0 9djonAnaeerith the cestemriplaiuod tmrtgmleatt}l tIOrThel'aIatb degadagionror

. free i d was anal yzed wi.t.h PXRD a

instgi i G eiooutd 3nd A CrettBe e e DF G rorgientally tpsiaparsh, or

exp ér@%tgowaﬂf Rl dolvat RAlRE YARE Rtk %ﬁrde&sa@ssanﬂlaﬂl no health
c haracteri zed by a PXRD havi ng a nunber of specific

nsk;@eeripgredmetlierrscrkvmmtqonmmfnatW@ &ngsdagalyatien occurs, the

atorva tatj ree r
tranf B A blofl D& Ry sableii] e SolsclidhTertibney 1o
recrﬁﬁhl%zm&ﬁl, fHics&einyg ekk pxﬁct{kﬁﬁt}ﬂ@f 18fge 3bi@proidacteinhaidalistidbilition.

eating to 160Q0C and stirring at 9000 rpmfor 11

m nutes. The resulting soI ution was transferred into a
Comppargivedxpmplen gloxestapdiGalcidsn, covered with a gl ass

(016919, BRDHoRGEH FXAmPBI PR AhEat8d wifl@e exception that there was no

application of laser radiation. The resulting material was visibly crystalline, which was

confirmed by PXRD analysis, which demonstrated that a substantial amount of crystalline
material was present. A PXRD pattern for the atorvastatin calcium obtained without the

application of the laser radiation is illustrated in Figure 60. The PXRD pattern of Figure
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[0096] First, the anplitude nodul ated em ssion of a
674 nm di ode | aser was applied to the sol ution of
warawwst@tin free acid for 2.5 mnutes. Then, P€TES2008/080095
- anplitude nodul ated enmi ssion of a 408 nm di ode | aser
i ity e
O T e Bl e Bl P AT TR
analysidio$ ttenesldg &brvastatin calvininew 8t alsepaforbed, cafirmiing tb haterial

nm | aser diode heam was passed through a Thorl|abs 5x .
was B ARG Tarlde S ABHaR T/t Rl Fig e Aorvastatn
calcRit RO RN AL ST tH & pBrithe MITHRXE AR RS s AQirHS 81T thd'8pplication
80 percent phase cancellation | evel to achieve a power
of thf lasgypadyatianeinghe/process offiheonegntiohe 3 cm di anet er beam
The 408 nm beam had a peak power of 2.18 nWafter

T A R A

[0180]SO Qpéitedlshniplehdseezatcahlded singtdineabiunaelaganalyzed with
vice to achieve a nmeasured 80 percent_ reduction

De f
PXRIp apd Fil{R specasenyt dho PARD fpcsiram qhipingl %wmdht‘amréﬁ? had the

brode s Pl AR B lehof SELRE Bl e P RhpHOR rosuvastatin

calcReh,randds Hhustnated mefiguied5. did RTHR spedtuini obtainad fimi thesample of
to dry through slow evaporatjon at a roomtenperature

rOS"tYFSt_ﬁtngﬁﬁlmf@ lfg 2!1‘15[35‘&9{1 112%%&“%#1_ about 36 percent

[(01YmM di i mlHgplEstibbdktalREAEA refirbRE dompBuRdivas dissolved in
transparent glass state. The |laser treate

530 mgeiabsokhitd ¢thdnob by hedtagwa d 60 Wewhie stitriag at20MgpmXRD12.5

. The RD.pattern was free of. the ks charact.efri,stic
ming % P SR hrcifion ol BEF i S8 PR Hvs bafered
with MglabOlid, @nd Blacédén Wastpldieis, 959an- crystal I ine. [0098]

The non-crystalline atorvastatin free acid prepared

(01141t h First apindisusdsgnestulaterbdipAg taser light hergng peentesh siaysleagth of
ot 2T AR B S SR Ry PR ke

ampdipeiztrodulated divde dsedidhn havigy b eerdtthl walvblefifthtof aboit 1664 nm was
crystalline atorvastatin free acid illustrated in

app %tertbe JofutiQRfiTPFUEStElR alfinE ﬁoféﬂléﬂteaﬁg@w i"¥Fré fhe

foll@gddhy sndiike @?%f&ﬁ-@tﬁﬂgﬁ@ oalfatddYiade? 1i tqwf&?kaéﬂ&lgth for 1

atorvastatin'free acid. The FIIR speCtrum o
minatepthen shathencytleed ampiithdeehahudatedlasoright with $Gdmwitaavelength for

Ui Pl B G FURIE SRR PP Bodbield Togh Bafla 3hm "

wavdieREMSBL0 FRONEs, tHeh AAdetionttr @Yclt BartlitRds RRAhRAYNAMRE Gght at
absorption bands istypical of the non-crystalline

674 conpardengtly far3€ seeopds.aPuiing these eicdds, thesamplei vads rhtatespdavly

of. Lnegr ed freed f venent of | ecul es ,not
thropgh ¢t tcAnpryiiately 3 b Pareler copandeihering ob8 difiinge of 25 em
fronf\tHRregstittd Strdch@eDewices. [THR A issIhefipmahe208 n@fdidieAnid Bad a
4 was repeated with the exception that there was no

pealgpeiv erctd mdf aftepapsingibranghanlhorlgbs pebean prrpnder andithg
il . . . .
Stralfiy BLALE! Pl Behcs ity RS oS QAL PR YR Huipe the

StracliancDgd t@dol dachieveraiensiatd 8@ perpere sedictio\o PXRISmnd wower to 0.42

for the atorvastatin free aci d_obtai.ned wi thout the
mWySF P 340} BHRbf l@qq%nusa%%orna Péf’f? s 419361 iaﬁqmas&@%ﬁgithrougha

ThoF1hB%:Ebedth expaRadPSRP1RA R0 BEviEL. 9ULiRg the Strachan Device, the 674

nm beam was adjusted to the 80 percent phase cancellation level to achieve a power of
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59 has the sane peaks as that of the control sanple
illustrated in Figure 15. An FTIR analysis of the
WO e®ulosizng at orvastatin free acid was al so perPOT/DBINNS/080095
confirmng the material was atorvastatin free acid.
at 5 i :
P e PR, L Bl et B BB PEXRR APy amplitude
modnged atnedf MHt, instead, is a direct result of the

01 A b hE Sty Blcot et B e B A ot e glesh BErPHE 858 réfoved, and
the NP ?/mv@édl tF Rey MtAIhasvabldpofationiat Ef}c{di)ﬁ-&?ipeirﬁﬁre of about 20°

initial devel opment of atorvastatin for it
to 2¢ 0 hed elerud BS powentihuguidien eTha reswitent patetiol driedl thartransparent glass

at qr. ati.n .as.gn.ano ous solid state. .designated
sty RUIRD A% 31 A2 1 ARE LA Gl st Rn UG R IARF o i free of
PXRD é)@bl@'dhﬂﬁdcﬂaﬁisﬂc 604 Eystanive Sofhpy e d) PEsirmthg tha€ tiat theilaks

had al ready been conpleted for Form 23 with very
treafegyosuBpatin eajeinmsis naR-CASIAN DI oequi val ence testing

owe C (ol oY . : ,

101 B0 PR W EHEATR BB Oy i} A4 Bl S BEEREE A
illugtrayestt ialHigure 28.0 Apouipdrisdhef thx FEMR spdctritheofahs is@ttiaated

proved sufficjently_ equivalent for regul atory approval
rostypstafie PR wAR thed & B reffiner SRt FINY A0 opYTg Shown in

Figitk Qﬁ\ééﬁfiﬁﬁ% qﬂaﬁﬁé sHdest ASeRaNE AHERG I alcium.

non-crystalline fornms, the present nethod offers
[01 Hgv arf agesingdhtiPXR Dpadidustdf solidetategdsuvastatint eedcium to laser

A M R S R SR
are 5Rhtéd! @ aBslt InARIeH ki¥atBD s PARAIR, EiBdtidgQhQkn AraRRtédbtion of

sanple of the reference crystalline atorvastatin
showg s4ngie\ond arias in aspr/treatedyos Yy aEtaD Addn fipIdRcygreen fosdasepiyeated

The .PXRD.spegtr in tatin., .. .
stork e AL Eharerd e Oal St ol AR ol Bl e gecium.
condpafedab yistredted Reufaetafin calthn predicidihbtlade tehted Mogivastati.

The FTIR spectrum of crystalline atorvastatin cal cium

calcjun wWill g mmoge srjublg apgl Gigpkaileple than gurpently|pregiged sehsl datef
s GANEETLL O, PLA LA uhelsbimuins ofkagab it
suffifiént to bgcliricARGDen ficant oith Tdspetirtatempoliiigsofounaare. was

transferred into a 60 mm x 15 nm gl ass Petri dish,

Exa&f@leT Hrephiation ofCasmoarpitbus daetirplbaSithvastatin hot pl at e at
1000C.. [0103] The anplitude nodul ated em ssion of a
[01 ¥l od dlighlyapteraixes gorrcestdling blgrds of Stig phmere cppzoypls into a

co- R EhSURHLIL ¥ 18 beEprbRuced g e resitucr (il rsont
invdngisar Comparagjva date fidrriaterpwatatdbe nfitebulaf foHhé corameaghous
lied f 1. m nut | th | f
comRioTy e HAEPLEEE s ESRT FhETIR Augis i warek angeHed
refef@ke g’&ﬂf)lf@éé%)fseacﬁ g?ﬂle"&zétt}nﬁ%‘]&n@ %rlY‘@a\éﬁJ[iﬁ Red &pﬁﬁg% damples of

m nut e, lowed by a final cycle of anplitu
ezetiroibelaat euntaaten tieatgh withtthe p®cesmofidveaheengioh. fThe PXRD pattern of

seconds, then. w .674 nm.wayel.ength . for 30.s ds.
the SRR PRI LN (RO urad Sroraie S PERE e ofa
crystdliRdi&imsRen, 9flldshatca RRFRXFdTRE, @hY the FEXR D ipa BT non-crystalline,
expanded beans at a distance of 25 cm
laser treated ezetimibe is illustrated in Figure 13. The PXRD pattern of the reference
sample of crystalline simvastatin is illustrated in Figure 7, and the PXRD pattern of laser

treated non-crystalline simvastatin is illustrated in Figure 9.
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fromthe respective Strachan Devices. The 408 nm beam
had a peak power of 2.44 mWafter passing through a
wQab@plosdzge 5Xx beam expander and the Strachan DeRCT/ES20081@80095
out put of the 408 nm beam was optically phase
nc Grkh
O B e S P e B i
illu@radd! indl¥igure i 2 vith theFdiRx Bmcenntxﬁ”ah@ ndihery6talling rhldeaﬁreated

di qd h T b
ce il Q06 TITH SoHS OB, pLBh A olath SeplOst qaSliie SERAsLR is
111ué?ﬁavé&% Fif 36 86414 tHQF*?ﬂ@HIIBMtHé‘ hetlctyetaliie 1§§ér pesiegnt

p ase cancel ]atl on | evel to achieve a power of
simagntatons nhtstrhtgd tn B@uraVbvds thePXRD pattern @uﬁetcempbe\mn the

nong b E SR YENTs i fSroeRen Ceop APt RS B TR P PRl
spedticdpytal Riwstddpalis Refefi ddtiof lafill pved ok Sitehes Gvidande dfhﬁe non-

solution allowed to dry through slow evaporation at a

crystging stetearshowing ad?rommg quibﬁ@m@@bara‘ﬁ dhag pcqyss wethe non-
cry{ﬂéiﬂhéjégr}{%m%@% tB%HJs'{aﬁPq @%erl al dried to a

ranspar ass e |laser treated

[01B8]or m&mbrpmoaaéa@mplm oazetitir aat sihhedtatia wege ﬁ%B&ed arith the
found to be non-crystallipne. The PXRD pattern is

progess pithe a@v&eatl?lhwvihga?tgn@e sn{lrﬁf@@p wighght 5gies ot y sl 414> il ile and 1:8.

OliSﬁserFJrraﬁ%E&gm@E QY @slagh Wi gk sl 6P M@Szotrﬁgegag@d @zetmbe
wi'th FTI'R spectroscopy. T e FTI R spectru

andi20lroig saraple df cnystellige rsrm@ﬁtatlA vwcrpmsolsmndﬁﬁmoﬁlﬁiaute ethanol

ect f the.non I i pe orv | cj.um
by SPERE 1 D0B ok MG et By B 273 mimits: Biloed By RlpttPe a
90003pi6i foiMan Addititstal B BGmites drl HhEReddlate e m@ rEHeaS utidatwas
the |laser treated material is atorvastatin calcium

coofrddo BFIQR ang demrfilterest usingea pginge rtﬁy g vieiang residpat cryplalst dtpif of

at,or.vast a cal ci,um e bi ts of t.he
the BRI TP bR e e TLRb £47 BT bR 2 ditoliugt W o gtas
lid 1BtpR6¥Mas bproxinaedlE 10ifg c&‘:‘ezah(rﬁﬂfétaﬁd 10 @iig (Bﬂnﬁnﬁmlatm m this sample.

crystalline versus cr%/fst alline formof a conpound.[01
[0128] Frar gn eaetimibesingyastatin tesiahi satie ofd :2d10ang af spnje! grgilline

el B0 R PR A A o

ethanbl, land Eiired &300sprh hethf omagaticgtirad foy 8 meiatites] fbjfowdeby stirring

o e OB RS o SO )
cooﬁ:‘d%I gprg%n%’é'l? 2H&S AhhendETRRPLG SRS DSyrRige E@féf‘i‘lc?v% ) Qesidual

and shows that their broad bands of
crystfdﬁ I Hel:ﬂoﬁ thezpbitioo vasttizen dbcéirfted are a ¢f tim RoSrm3lass Petri dish

appearin re crystalline. This inpression is further
COV@%H am]l(ﬁ smal| angle X-ray scattering (SAXS)

[01 §i]°Werr An bt @iMiBe v QIR el ghf@trétﬁﬂoﬂlhﬁtS 118 At tailme¥RétEnibe
ordered. The PXRD of the sequenced | aser treated

andZ0ong atsfstatlmﬁ spayastatimveio dssalreduingigp engof avaelute gikanodrend

s 3t o880 cp i e RS EoRALS CRESRBR & P8 sk 2} Pl 10

min@ifey Shallehtall batoht 1209C 0Thé bslufied Was €62t to@gprok@d&idlly 20°C, and
Solubility studies with Forns 23 and_ 27_showed that
theryfilterady using a syninge thseRosr anyiresidpal crstals thdf effhe selgtion was then

dec%@éd\;glid él[sgnﬂﬁ x 18T 23503t Bdiéh L4Vt W2 bRl ;@f Form

[0122]  For an ezetimibe:simvastatin weight ratio of 1:8, 2.5 mg of crystalline ezetimibe

and 20 mg crystalline simvastatin were dissolved in 502 mg of absolute ethanol, and



times that of commercial crystalline atorvastatin
calcium By virtue of further reductions in short
wo angesualeri ng, the highly non-crystalline gl BEEUSIINS80095
| aser treated atorvastatin calciumis predicted to
. sh furt s .
s 30 Rl it 07 TR T Il b 000RBA for am adonal 11

minOfek ©h$ Hebted @ﬁweanitt lageC ofThpedlatitr ahs chadel tbe@iplmnmatew 20RC, and
mai nt enance or aug ment ati on OfwgeSI r? Ig tﬁ%
therghereq UsIBR A SYRATAD FORO G AR ERHIVAL I Hal g e solution was then

dec&itd EmtFa 60 ﬁ'&gﬁ]w% ﬁghﬁﬁ P@ﬁl}’ E’ﬁ Bgseith RighstRihod of

produci ng 'y no cryst 't ne glass atorvastatin
[0123! ci Thmsewmtxrmbévrsmvmmtlmm sisnples hedeg ezahimhiye/pignvasiayin vasiops of

1 D A58 RSO B SEREE A SRS B

dlodeﬁ%@wmgx cOhtrdl REVERAPAWIELAN G 70 @bn I IN Bbr LI musiRes, and
environnmental ly toxic, harsh, or expensive

therswith emptudreaidulpaied baﬂrw@athrnﬁ@m@ defde lases hatiag weantenl

e BEFGOFRSTRN B PR LRl b OB O8  Mil oo

the hﬂlﬁoiﬁrﬁfﬁpabﬁiﬂlaﬁbﬁﬁ Sxp&hdécﬁb@ﬂﬁeﬁﬁﬁlélaﬁlcb ef ¥&em fedraltie
wi'th negligible observed tendenc

respegldys Sitaghpn Pavicen, Thefdaus {aser dlﬂ%c brage ¥ acRassed thegugh a
oo 585, 86 OG-tk BLSEE DU 80 o ERIBPLR LY S 74
nm bxanplae a&jumé to thpSatperteni fHase hﬂlcebkatwptlc\ceﬂl tdt drhieve hgrosver of

t f ol t Th | ti
045 pyant yers <3panig pemy dha DS i DepRitied Airak BENPT pHIEH mW
aftepﬁ% gnt | a?lln X@h%rlammagﬁéﬂﬁﬁ(!err%@ﬁle@ﬁl&hﬁl Device. The output

anount of crystalline material was
oftm@@emm beim W@Ippaﬁlbfe]hasﬁf emcelknd wsingrtheStraghian Reaicsitoahieve

obt ed w th t ion
mesPiRgR A TGP LR e 4PBRmt R Gar € 7 o B Blactem expanded
beaRtBdth Bedhs WhidWIREGnRaBy hiiplitdsBodeRleH 226. ZtSMEgathErti (eHz).
control sanple illustrated in Figure 19.

[0124]al yAfter thé saguenqeddager trﬁ@méﬂ@pﬁ&!?tsamtwn%éh%ll@ﬁﬁf\&h% glass Petri
dlsh?ts gv? Ol foQJE d h%%nfultlo%&gre atflgwggﬂ(?ﬁfxgns t low ehvaporaHon ata

eresults d

rooﬁqangém&ﬁ@hﬁduﬂ 6f 20 @ YactaatiabowadOad umpleﬁzeﬂﬂtunaﬂlty The resultant
artitact of the exper iment, but, instead, is a di

mategial {pr alhfour gectingpe/Fiantsighn é%mwlﬁ%dm%@st@ra n%rra%pawnr &lass state.
Theg%@']@fb%%mas?{t [ Aol RO, @as@atmpxraﬁemaf 01, 124,

n-crysta osuva atln Calcium |01
anddogjtwent esmmpbcébppolaﬂﬁlﬁg dmghtam&tmdw PLM» lamés]i a»telrenfound to

cal ci,.um was anal zed RD and FTI.R spectroscopy. :

DD R G OSSN T i N SR R s Fgietrystallne,
db{hQQQ:obﬁﬁ‘(%h&fs reflecti on char acteristic of currently
produced afor phous rosuvastatin calcium and is

[012F] usKigatedd 111ust1ﬁteguh®PXBD ﬂaﬁ@nqu the m‘d@ pllesetireateded

t |
czeli gy TSR] D O e ey S i D 0 Rl
ezefRlel dhi s[rﬁ{fa%fa@lﬁ(iﬁn&flﬁﬂg@tldﬂﬂlem/@f'ﬁglﬂé 36 lueested mema@ém of the
absol ut e et hanol %/w/heatl ng to 1600C while stirring a

san@doof ]amﬁﬁ@fpd ezetanihe/pigpvastaiimiea 3119 by, WRkekt, demonstratmg that
the tg(ér\la}gma on gfj eze&ﬁl%e%nﬁ%nﬁ@sﬁtﬂl% H3h- Qxlygt%ﬁmgeﬂéuréjﬁ Bllustrates the

PXRD pattern of the sample of laser treated ezetimibe/simvastatin in a 1:4 ratio by weight,
demonstrating that the combination of ezetimibe and simvastatin is non-crystalline.

Figure 32 illustrates the PXRD pattern of the sample of laser treated ezetimibe/simvastatin
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with a glass lid, and placed on a hotplate at 950C.
[01 12] First, anplitude nodul ated di ode | aser |ight
whanphgp2as central wavel ength of about 408 nm WeGST/US2008/080095
applied to the solution of rosuvastatin calciumfor 1
[ t
i ay DS oy VAT P R R B SilptiEof AR S simvastatin
is n@rpr)ﬂyisﬁﬁuieo the solution of rosuvastatin calciumfor 1

m._nute. Those cycles were then foll owed by anot her
[0128])c| eltwe. tﬁﬁﬁ’chﬁfc&f hpiiPHonPrrdicet hé’u@h‘fo'é? W%suwﬂmbmaﬂons
of eé\@tn%%:btgﬁgxg\ths{ fl 1r?-al'f”f6ﬂr”o? thel dAERn &N Q14115464 & efdht ratlos of f11 1,

lated laser light"wth 674 nm wavel engt
1:2,flo4, ahdritdut e, foI | oned by a final cycl e of anpl i tude

duI ted | aser J.ight at 408 nm.)
01 Pregsan s DR B oy BTG R IR g eeliinibe and
sm%@ﬁﬂhﬁblﬂgtﬂe%ﬁéd B radiaofdr o inewE @h didteller, 301lowed by the
seconds. Duri ng these cycles, the sanple was rot at ed

mo@ﬁowayertrhdleu@h eache 674 nmh@qﬁdam Hﬁﬂ@g {hese tegisdihgseqoad half
or R AR 0 AL eppaed i e

revetéd i@ dpplicasion ﬁhﬂﬁcoﬁt Phakequendet 1akr Redtrhent\iad¢ Rientical to those
passi ng throu a ThorI abs 5x _beam expander and. the

desazibed @haye, pesepEtat thg WW applicatinn ofdhe A0S pa4iodrlaser was
appl (ﬂ)ﬁ(ﬂj th ¥he®§§ﬁnﬁgﬁg§ dafifh YBiHA% éf‘f?edsérﬁﬁﬁ R0 PRV 78 %ini féser
ac u

eve neasur e percent reduction of transmtted
dioggower to 0.42 mNover a 3 cm beam The emnission from

1013580° o b arouscr P GeRRLA Ridhe BefyIgpes Riphes were
rem&é@%ﬂ@ﬁle%wtl‘éﬁs wkRe1B 64 d RTuBARrBuA SloRdE Ebﬁﬁoﬁ at 4 Renperature

O percent phase cancellation level to achieve a power
of aboum@P o etpraut @23 andigborid toet 7 pereent b TBstrpsulbienimsaterial

] de dul
ror i ) SR PR e R R O M Pl PR 1, e
ezelifietimdsstdiRtsamps S rW@&s dfarmMe] 1 éﬁﬁddﬂf&ewa@eumhﬁi&d by
allowed to dry throu h sl ow evaporatl on at,a raq

polarigirselight serogfopabwis a menecfog@@a@ﬁaeaa @éﬂltelbsléotw?leémwatmg that

sul terlal dried to a
all tp g]ﬁspé%/aémnglsg g%sclds "PXRD anal ysis of the | aser
[Ollﬂeatﬁgmlé@suﬂmﬁa&tslthb PKRDBpatmhﬁmf sample lgset ere28di s free

of PXRD peaks characteristi a cr Ih
eze QRS RS B or ] WGEP oy porfa B4t ng F@gbiggtion czctimibe

and ﬁﬁ}ﬁ%‘éﬁ?ﬁﬁg R aﬁl@bﬁt Eg‘ f %gl%oﬂl Mkl the PRRO é@kt%lﬂl ofser treated

spectrum o er treated rosuvastatin
ezetximﬂxel/mmva;qm&mtm ascdpyighsratib) dmlmtre’@hg thatFihg gembigtionof

coef R ST IR Er TR, FHAAEe 51 HES P erUR Pabgn gt aser

trea?éd%@tnﬁ%%ﬁﬁ%s@éﬂnﬂn @3 £ eiph B RAWNddnibristrtikigethdtth€ edthbingBon of
hat the |l aser treated material is rosuvastatin

ezemaihpu auchsir OastatiBlis Goamarphays. tﬁieulﬁﬂﬁmlp%tat@ﬂhﬁstmﬂtﬁeﬁl of

statin calci a
tose? EhGa PM AT Bia YRt I Birk e bF B lan BB rating oot the
con%hdt%n%tf@k&uﬁleéuﬂcaﬁhﬂtastmtncﬁlcﬁtmm;@lﬁ@sbl unt ed or absent
in |l aser treated rosuvastatin, mgl?estlgg an even

[0130]eat Eie qocaioemheis mbingions phergmaedamy atatimwergdagn analyzed
us1r%%,1§o§1ttn§gtr51%%%?m}édr@e‘ﬁ{ ﬁ)egtp@scgﬁﬁ Cﬁgﬁﬂe%ﬂ, fﬁ%‘ilrﬁl ﬁ%%fgure 39,

and Figure 40 illustrate the FTIR spectra of the laser treated co-amorphous
ezetimibe/simvastatin samples having ratios of 1:1, 1:2, 1:4, and 1:8, respectively.

Figure 41, Figure 42, Figure 43, and Figure 44 illustrate the FTIR spectra of the laser
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atorvastatin calcium the reduced residual

crystallinity of |laser treated rosuvastatin cal ci um
wa@oeompasrde t 0 untreated rosuvastatin cal ci um predi/TER08/080095

that | aser treated rosuvastatin calciumw ||l be nore
treaff %%ﬁo@ﬂ&s@z&%ﬁie&sﬁﬁb@st&ﬁ%ﬁmﬁ% ﬁqﬁﬂhh)‘aﬁ?{s yced.59l4 dnd

state rosuvastatin cal cium though fuFther testing i$s
1:8,rrespgciieady.t thﬂmoeremm@ Oﬁ\mmmdtrmcs ih sachudfithesiespquencese 1:1,

~clinically.si f|c espect nd I
12,0k ke T IR R o PR Re i B PRI sgtpipations
denﬁh@ﬁrdtt%ﬁh@b&hwaﬁhﬂ)@aﬁd E%a@ﬁlm lakegikdent 1t tBE Bb-48@rphous samples,

non-crystalline blends of two of nore conpounds into a

and @ge BREMBhbUBIXGH adBers intammbroadepanarisy iswiridhe sisprbanprlines
con%@t%ﬁ{ %15 S?lhllggwstragl a}éagnnl ’?%rfee%?gélfj ht@éslee%})‘{rp‘i’%h eAcgotﬂP%fo%trésgl%n of

confpouAdraitioh eeks)nmnﬁnre ptddonsnadin gbivaidtied the Paricdl ©ahiRP
. and FTIR anal ysis of separate untreated reference
simyagtasingaecemne gelathveby stiangeisthan those el B g2 imibastsarqud B anticipated

for%%lt%ﬂmé?qn% ; ©5i 09 %e H?OQ% ofidd sinvastatin treated

tthe protess o ention. The PXRD pattern of

[013He r@dertbanceasarpbbes glhsscuoyxﬂiuaadtiomwembdmneﬂehrohglvthngmethod
the characteri st PXRD eaks of a cr Llin
the S eRadD BF Sery Pt 1 Ao B SRR s Lo CamiOh oV it sbserved

tend®@t Y 8 RcSbtaIRBH&T. VEiveh iid@se bASBAudifEMEsL1RY Rbh-BHRAIIIR
enl I I)I,Js,tr(z;l?,eé1 in Fl%re 13. 'Sl'%ep%gRuDlpittg% ﬁf te}ﬁ

co- a«mreh@wderrs ahthlegliiddrentrgiosused trethe wamﬂcanﬁ i hksly that a wide
ran%e olefua?tg%%h% (rj{até?ns c':olu%eeregm gaé]}‘\%dltl h% %Ph er nd €3sg 8?Plﬁ>ducmg

ystal I'ine atn|S|
and Etagﬂfzﬁlggthb Qd-amblphbie cohpRitiGRTerelimibE ahd @m’[v@ﬁt@fne li6@easing
anpl e of crystalline ezetimbe is illustrated in

procll}cgenéo the Igyel of karge seale pagpctirmgisexneried to be relatively

stra f"r"%at alline |aser treated ezetim be. The FTER
rum of the reference sanpl e of crystalline

S|m/ast fin,i |IIu trated. i.n Figure 8, and the FTER
Q%%%%Q—fh%@@p—%%é gés%‘fgaltpne Igaser treated
[0133]nV rbtﬁcm&)flﬂxhﬂ@terﬁtvadrdpeatEd BTe@ehléX thé\s: 1L he, PXREhd 1:8

pattern of a conmpound in the non-crystalline state
Welglégamq ezefimibyy/ sEypaatimsreeplet with Hegxeartionthat thpse vag np on
r

eppREE R of by T IAAG, PRERMAE b SATRE Wby crysgling, which was
confimnedyyBKRID dnabysis) whizhhigmehsivitedthat dsubaidetialraghonht of crystalline

ot S GBS Ch EXBIRRHIEY K63 Gt T{1pd 2 and 18 weight rti
ezetf R/ PLHR sSAPT 86tafled ol ing %F@Mtléh HYﬂétlés‘e} Padf¥Riof are

prepared wth process of vention wt
illustragedi inFpstres 8ﬁ13$183?l, iand 8B rgsnectn\aaﬂy 04n &TIR :afalydis ﬁf edth4f the

resuiih eRmitersymyatatipa sl T Be o RN Y 56 hsgmple

was%@Hi%SedO(ff e%étﬁﬁﬂa@'ahﬂ Bien ik aMAS TR FRuNedenslisaseliyfehd n
mg of absol ute ethanol by stirring at 9000 rpm

co- amqrhh@smgtmfop/@nmastaﬁlens R@ranprisfaeti quhee@(peﬂmenbmu ins{ead, is a

stlrr n OOOr f e AN addi ti.onal utes .on a
dueﬁt result o f% 1c ti %E rradlg 108 1 ntﬁ Os?e%s Oo dmtvsnt%xc

Exapipls 8, ?epfer'ra é&e o Co-signthogs Clgss MGty el o ReS P Lylcium

owchar@cﬁﬂbdrmv@ dt008r IR rprelaioR B HsARS fdPehd do-athshphegyver ed
| ass
combmatlons Was obtained from the PXRD and FTIR analysis of separate untreated

reference samples of each of the ezetimibe and atorvastatin calcium and separate samples
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lid to provide approximately 10 ng of ezetim be and 10

mg of sinvastatin in this sanple. [0120] For an
wez@viopizhe: si nvastatin weight ratio of 1:2, 10p@myusio0s8/080095

control crystalline ezetinmibe and 20 ng of crystalline

of e§étfﬁ{ﬁ§taﬁ& hidry¥Riafin @hl%ﬁl% wesled With W ﬁﬁc&g 02BRahWrion. The
et hanol, and stirred at 9000 rpmw th a nmagnetic

PXRPipattem dof gite ®faneneatcestallin ¢zeWwemebepy ildusirater g Frgureblgdlhe PXRD

panicRe P57 BB o b Rl o B St AL 05 ) B B

pattaiichfichaalfihd dtervactatis talgium is YilishgRd i® FIgRfPVE BIYPXRD pattern of
residual crystals. Half of the solution was then

laseg reatad sen-rrBllmegtorastatimeigwmgs dbistrated i FignsOc over ed

it h ' [
01345} 8 Fhet AR ptdifyn bPAETLCRAbe BReRfifi AL ffibed: Miszhed ]
Figl@ 1a0vids the FAIR ispeztsimafait advh-orysetlemedases akated edenﬁBéE Tige
of absolu% et hanol, and.stirred at 9000. r$n1for

FTIR;spe¢teyn of Derefsreace yvsiallineiatpyvastatgsalyivm is diystraied n Figure 21,
and?ﬂ?FTH@ l:trl,:hg om}fy“ﬁ(f%t cr&aifind %Eﬁgea@daz{t@rvgsttatﬁfl%qgﬁmqge

utio vvas Ccoo o  approxi mately 20Q0C, an
illudtratddenddguis2Bg a syringe to renpbve any resi dual
cryst al s. Half of the solution was then decanted into

o1f5)a | BT0ne ol e Gaeiak bl SR alCL) el &t fghine

ator@hstatiBcalolurh welle Bfssdl1idBinal 008 Mg @E@%blﬂté&haﬂf@ﬂb? Qnrmﬁg at
crystalline simvastatin were dissolved in 502

9008 merp Withea BegRAt6IStTaNtes 2 Sriutes opedwated platopt 13;'69c The

i |
soldﬁgg %a‘f’»gl%eé]l f %‘a\r’%@ g%c??é ée?ﬁoﬂerréfth%éa e%l%}i%) %lglﬁg]? fs%%%% Jgmove any
resigud] Bt yistuls. Weisout Q0 beldel_hta)fahrpsmmmﬁ ther2 Qécant@d dntd A0 mm x 15
g PG S F hgpeed P U0 ey L B 4 o prayide
appﬁxggftgli{?zl)s@] rillgh e PR BhAGS arle 1’}1§Q)'f SRrER) té%h‘%glcmr{‘ th t"ﬁe @e?t%&

e ezetl m imastatin sa havi ng
sameteeienaﬂ)d/\smghtaahtatl n rations of 1:1, 1:2, 1: 4 and

ref rst rea |tu nodul ated | as
0136401 aMfecsmplehas At G Bk ArodliBiok oSl o i ¥im o
dlodfemeér BRELD 2 CEntA) Wil IBA Sth M MG QDS A for DO mmBes MnAth&Sthe
and then With anplitudé nodul ated | aser radiation from

samplegivasdecakeslowith praplifige modulataddhrsencadedtiondiram efdiagigdaser hﬂo&ng a

cenBi Veieh e STl S K P S, BRI Sl o 2R

eaclabf e dprormeeeloB ca5d@mefdr ef(?dnhed he&sRes tal dmarﬁteroagb 3 from the
Devi ces. The 674 nm | aser di ode beam was pass

resneﬁm‘fﬁ@rﬁcaawﬁéwp%sTwoé agsashprdrdeamnlpnd aalaak@ewahof 0.88 mW
aftepgé/sjsﬁ;lg lary?%}p? t5rx6\§egﬁ1r€xgﬁﬁde? find {hté Zﬁanrﬁe\k?@@rf}ly‘?%the

ad) us percent ase cance ation |'eve
Straghdyi Bedcd tlpm%rmnbeﬁn 48 s miljhsteé to the B0qrr@npptrade chnbeltion level

T 408 b h f
to aggs FRFHFSLN % T A7 AR B5 M BiandBF O 2 e tsam was
ass%Hrfl'l\g&a%Py WGBS 53 B@an%’ﬁﬂéﬂﬁer%ldtarfﬁraé% Heibe aﬁﬂé’@ﬁput of the

opt ase cancel I ed using the Strachan Device
674 amin beane was npiamlly ebaﬁ@ap@ilcé nsing douSttacban DEvite tneshieve ad

nded bea
med 10 SRR G BT B EGRES NE A AP iea Agtel Loty m I SV the
3 cilYBeahe Bb#h Ui were electronically amplitude modulated at 6.25 MHz.
[0137]  After the sequenced laser treatment, the lid of the glass Petri dish was removed,

and the solution was allowed to dry through slow evaporation at a temperature of about
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[0124] After the sequenced |laser treatnments of the
solutions, the lids of the glass Petri dishes were

wo eomwwst4s@nd t he sol utions were all owed to dryPehuszg$080095
sl ow evaporation at a roomtenperature about of 20 to

22°@ a%@@él%ﬁeﬁ‘tt}ﬁﬁ‘ﬁldﬂ? TRe ﬂa%u]@ﬁft e2MmiBe/ o dsdatin ER@ple dried to a pure

resultant material for all four ezetim be/si m/astatl n
transjeerp i egdasel stiateel Higra 4p mﬂ@htategﬂmcm&tpa@fbm the s, treted
coeff R R r 2RI § 1P ERPIsE i S A nginghgs g gmbination of
ezetlinfbe N8 B rexsainatiby iPenadriygthMige! i ght m croscopy

%PLI\/D and all were found to appear entirely

[0138ot ridhsice: ammh%stqzwgmthﬁféatoraﬁatatmféﬂqmléépwogaﬁap was then

o e ] FE R ARG Yk e B BRE el R, P IR e

ezemrmYaeoroﬁstdtmﬂcmheﬂhedl arie] damd@ﬁlranrrg/tasﬁlﬂth 8zetifmibe dridl
ratio b%cév\m ght, denonstratinpg that ghe .conbi nat ion of
atoryasiatimalrium 3e Riesaph ahd thoppuskl ynla}%eéf JEET8|1$ poqRe buopdemung of a few
of tﬁ@aﬂsbll gﬁéer lﬁ{egéo J‘ﬁerﬁwgﬁ tﬁ)i@tnBﬁ ﬂ/spaflhﬁehi%nﬁ%[mé&b&fthé @osrﬁf;ounds
treated ezetimbe/sinmvastatini’n a 1:2 ratio
[013i gﬁl’he cxdemmahmtqonﬂpmmn of heeticubdyetoatast@tin ok the 1:1 ratio was
i mvastatin i s non-cr

fourgl 1 Be ety S8 o HET PR ERTE STt copNBoRLI G0 ghtdtieRdency

to @d&%ﬁ@b@ﬁ%ﬁ&hﬁé %bd@tﬂ%&ﬂiubﬁlgltﬂe B Iy‘hdhadryﬂalhﬂe co-amorphous
wel ght, denonstrating that the conbination of

glase ferm o this cambination £ campenrids an@ﬁwmopsm‘itallm@glaﬁ igtmef each
con}%r%léfgjti lr@%}l&lﬁ{ll& tﬁ)shlﬁ(seﬁ){rlji ﬁ JaHg £ ad@qlo%?ﬂ}?i gs gofulé ﬁlly be
prodiee@nBtittahe oBscialtcabdef m@ﬂﬂmm@&mﬁnamﬁzmg ef thmcbemﬁﬁ}p'hous form

simvastatin i s non-crystalline. [0126] Thus, th
of tlyp geraBmatien efromnovEds: .%%%ébt@ereﬁwg&pgpd%tlw terbelevel of

largg %ggfé H@Lﬁﬁ?ﬁﬁl&l{?% is n?gé&ﬁi R)etéesllegy \kﬂé&c@ﬁfnﬁl&l@d%ﬂouéﬁ%&»%%ﬂon of

‘4

the curren use ratios o
applica?ion motiuleaod this Blet}{oﬁ127] The process was them
repeated first treating the solutions of ezetim be and

Coxﬁp_djma&t]mahﬂ)lw EAetibdige/ Mot istath CaAsiam radi ation fromthe
m di ode | aser, followed by the nodified | aser

[0140éld| éEhe@ﬁotpecémf Eamples Was teperied Wik dhe exogptionghatbere was no
appﬁ@a?ltoﬁ 'of Hg?rl &G0 Pl fes s% Eﬁéei‘r&ilwgg'vgrb V\% r&staﬂﬁg whilh was

0 solutions ove repeat e
conﬂtmdfd ihRXRBvanabeis| whieh damphstm&d that psubbtaniidl. am'EIuat of crystalline

sequenced | asge eat nent.s were .identical to thos
matgrgal oY pes el &/E@%ﬁ(ﬂ f%é&e YR limselstoRvasfatin caloium obtained

: | I
BB OR R LRSS LA IR 26T, PR YD pate

of Fegnre 61 bes ks thet G7respond tadBiRId ipetls. fof eefBliberuid| abunvamgatin

t he. uence Iasrtr t he |ids of t | ass
caleji iR SHER BEF RS 50 a8 Pl e st B o lied e
ezet@hibe R vAseatilr cviciuih Kkag R1s6 lpeio BNAD 068 rhRs Blat fhe material was

tenperature of about 20 to about 220C and about 40 to
ezetypibgand atervasighn ¢hicipm. Thiee yeswlts dearomstnate drat Hie crommaphous

t
cro B PO FLELTYER) 3 BT Pl BuC B i e

resubiaTitheegpplitationadfitkxslasdr rddidtionlinZhe grodess @i thelinGenitioh &
exam ned by

Example 9: Preparation of Co-amorphous Ezetimibe/Atorvastatin Free Acid
[0141] Comparative data for interpretation of results for the co-amorphous

combinations was obtained from the PXRD and FTIR analysis of separate untreated
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pol ari zing light mcroscopy, and all were found to
appear entirely isotropic, indicating that all the
wo e@anst4canpl es were co-anor phous. [0129] Fi geeBUSRI08/080095
illustrates the PXRD pattern of sanple |aser treated
[ t
refegél% Efﬂ%q? % St %?ng}fe e%gt'n@%)%g?lcrl] é%o}f’%dﬁﬁl@% efrtre? rerl]'c »and d separate samples
of eg¢timibs bad atorvastatin-fizeecidhcatd vhitghe prd4ss dﬂthlshwammm tHe

PXRD pat t er n f | aser treated etl be/ ast at.i i
XD s bR GInroreric erABa e AP LINSSER s LGRS Hat T PXRD
pan% Tkt Hbszz@d ﬁa}ﬁc@bﬁm@te@étmbe@mmﬁqnﬂ Fiksre E@ 9PhePRRD

| ustrates the PXRD pattern of |aser treated
pattemelf cnyskedlirsd atoryestatin fre¢ acid istillystyaeddgintFigereil, The PXRD pattern

o ISR RRR LT SR alebTshoa2Rb P afons FrHRleg: oot ne

[01@}RD mt P@dtﬁn@ﬁbﬂaﬂx%@ frokf @RFIUR QAR siFobRleStRIMASE Sdrhple bh
i o by weight, dem)nstratln]? that the

cryséajhm w&tm@bﬁ léﬁlheszr@tqdnﬂ Biguse 2 withiaest BER speptgum of the laser treated
ror SR O R TR B PRI SRR e BT PRl R

111u§tfa@d’(ﬂ$1ﬁ @igire 07 raadehe FFR @ecﬁmﬁ@f hos-coyptallifd lgser erediéd atorvastatin
ure 38, Figure 39, and Figure 40 illustrate the
ﬁeeFaquiésélb‘@Eﬁﬁeﬁ %Flﬂuﬁ%lg aser treated co-anorphous
ezetim be/sinvastatin sanples having ratios of 1:1,
(014312, A5¢mPhthple 8 cr&ﬁ§lﬂﬁ§feie‘ﬁ%1¥e atid 850 ﬁ1g4s%mr3|l: té‘lﬁne
F| gure 43, an Figure 44 illustrate the FTIR spec
atomastathlefrd:mai weratissdlved i b2 0f aksobite mhbmléqyrﬁmmgaatu n

h 2, .1:4 d
9007 38R ¢ B gretie st s 1B sdbhegR e it RB st iafec, Fhe
soltiA Wv&ﬁhénﬁ%‘é!%d&@%tﬁﬂ@&ﬁpdr&ur% dnd fllteted dsifg a SNehgk't8 rerf[@x% any
FTIR spectra of all of these ezetimbe/sinvastatin

resigentisrystals. ohzoud 8&@9@@maqféhq sodutigpovas thoredecantsd injp@ 60 mm x 15
t | )
VR B AL 0 gt o P SRR i

sohﬂloﬁ%\ﬁ/apﬁrokmwifbsOm@meﬂlmmmdbsngbﬁﬁbrmthﬂm free acid, ie.,a
non-crystalline_formfor each of these sanples. As the

1:1 pietedi éaé@l B 2 FMibE ARG AieHEY asatn fise Beidomes nor e
[01841890fYe hléb 4 Cegémya%ﬁgh?tﬁr@ee%ﬁf%ﬁéh pﬁ'@éﬁﬁ% Rfth a}nphtude

S|m/astat| me relatively stronger than t
modiigted tasén rmhbeon fremvandibde lasaerénat/mgmp:anted Wamelehgth o;ﬂahmgeﬁM nm

. t
for 2.3 ek Waﬂ ﬁéio‘i@g a@Bﬁ@? ' i&gﬁgira&.[wg i%iﬁg?fer
havfﬁ'&eﬁﬁl@ﬁel&%o%ﬁ@@i@% %rQeS Mhutess Rﬁ@tﬁr% tﬁé s&rRPI@slowly

t enperature storage conditions with no observed
through deshoyf thoappeeriyetely B cmatismoeter Qipaaded hreme ase distance of 25 cm

o RSAEI UF B TR P S RUPLAAP P e

a Thdrle8b ¥x bbah eRpandeieandaiSieachin Devicé.i Usiak theSttRBa Delide abe
readily produced. Wth the observed ease of thdUCI ng

674qmeibeanaiias Rdinsigd tonie 88 paresRtIhesrscaBpHition 9Vsht ashieve a power
of aﬁﬁ%&}n@%}:glﬁ OglP?leW gVé?SAtSa%Jn 'Bearh.n?‘flg 368 e %ﬁﬁ%ﬁt ' ?Iéh&{vgr of

arge scal'e manufacturing I'S expec
0. 88)E1W efiatpagshy tisdugh ghkdribudx dearerpaxat andehESanghan Device.
Ezeti m be/ Si nvastatin
The output of the 408 nm beam was optically phase cancelled using the Strachan Device
to achieve a measured 80 percent reduction of transmitted power to 0.17 mW over a 3 cm

beam. Both beams were electronically amplitude modulated at 6.25 MHz.
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[0132] The protocol of Exanmple 7 was repeated for each
of the 1:1, 1:2, 1:4, and 1:8 weight ratio

wez2@biopizhe/ si nvastatin sanples with the exceptPOnUsivas/080095
there was no application of |aser radiation. The

I t
01595 AR TR\t Bl g KLt i gemove
andtt]litﬂ:tohalcﬁlu.bastzé}owmlto drmlhr[tughfslow gl\eapaialtlom et mreper@hreMSbout

t I f th
220 R i aboodd P et R Ter pnt Al Steghifiing nd
ator%’stté’c &k Wid b totah;ﬁlréﬁﬁxlldpﬁl%hi':zglﬁssosftaté NBiguASET illustrates the

radiation are illustrated’in ures 80, 81, 82, and
PXRB pattagmé tasenataped mtlmeePatawaastytsm ﬁe@améath 1 dfweinht ratio,

resul ti etinm.be/
sge i EETaar af LA ERb Ed w BATBHET GEE BB 1 Bcepvpline.
m%qet | THeR® - ARGt BOUBGRSIpEIHiBN oi’eﬁenhﬁwhﬁcsatd@maﬁﬁ fraé gcid was
t hat the co-anorphous ezetim be/simastatin is not an

anakyred with{F TER sperdrossqpar iFigare 48 Hipstrates dredtldR spectany pf detlaser
treaf eez%t%u%g/s aé&g?s?zﬁﬁ‘l ﬁ‘é:eﬁ%:gcg ?n(g%atl{ngghit zi‘i?aﬁ’ ﬁ)g{hatg)'ng)t g{r}gst ér@ Rresent
andQfe tﬁ@ro@@htyﬂhﬂuﬁ ifdhe<s-anrephots befnﬁbﬂﬁmsTh&re s ﬁaied)ruaiﬁemng of

[0 Conparative data for |nter ation o sults
a fewa-’rf tb%@)SQ@ﬁa‘fﬁﬂl&ﬂ%&GgSlE‘Wlﬁaﬁ Pemei bmﬁtﬁ)ﬁ? HLBaCSrCBPapound m

the w%ngéﬁggu@ggn TRAnal ysis of separate untreated

nce sa es of each of the ezetim be and
[014ft]or v"H&t@tamomhd)m azmuadmwcﬁpmtfatreﬂmml ewuoseivet hanipga 1:1

nd at { I t { th
e B S PR B b eS80 Pk 15 BY B3R o
obs&rvhf@ ¥e%ﬁéﬂc'9'5€o e&eydtdlliRe Giveh tHelate @ﬂlﬁddudihgiﬁhl b &mbkpholige
D pattérn of laser treated non-crystalline

correvpeltuomOBezqtmhﬁmatpwaw@mfrée agd, lméﬂ@byﬁbatpaamdérrﬁngﬁfof
addf-;_s oéa 12 1(1%90%%@%“ X e%t lggdélgral\%tﬁ' FﬂéasoZorsélltvkg g%sre%tfsgodugmg and

stabli@fin€ bthe @biatrfm@p}ﬁiug lfMﬁSbf&hisrcoﬁ@h@ltlumof Sormpouisls riatreshentally
Fi gure 20. [0134] The FTIR spectrum of the reference

increpsyrg pofngiionapdpithg lsueliof 1arpe spale mpmtfagtyring igexpccied (giheryeadily
acc&rggltlﬁl-gh ﬁu&?%#ﬁﬁ%ﬂ%ﬁl otfgglglﬁgﬂoﬁ:{]%ﬁﬁl%g bi (& heHBs. treated

rum o e re erence

crystalline.at rvasé%unclm [lustrated in
Q@%ﬁ?@%@% B AP B rurr%eo he

[0148)N- CTReSHratokd I Hxagle § agtepdatad onithakd a:tdeptldxﬁih@l ﬂhﬂﬂelv&as 1o
i I'lustrated in Figure 22. [0135] A 50, nlg
appleA PPl 1S A REoP oy e Nt T8 1A NSaTsHGy pelaline, which was

I
confiit B PRD BB Vit Snf AU Suflania et Bt rystalline
matetidliva presghetA CXRD patesrn farthd &eimibetatbeastatin aalbieat (Ehiamed
pl ate at_ 1400C.. The sol yution s th ool e
witheufhsrapplisation gf & h]??ecré? 1RF Hisiate .Hfﬁ %2 ﬁﬁo@g& pattern
of FZ%%{'@ k8 phdtR ge&lﬁsytﬁﬁtaéoﬁeﬁtﬁga W5 PRRIPFELS Rr e%tnhfb% and atorvastatm

ution wa deca d into a 60 mnm x mm gl ass
freePeid illustratéd orFiguieedt edd pf.atie FAUR p0dEsis aﬁﬂlecw@n‘@d Wi th

a i de appraoxi ngtel y. 10 of . .
coeBipi e dinBabiay WG <56 Brdarug, sortmme e pierishyes
eze@u"rﬁﬁta%q afAVRERIn freeacid. ATHE résuMBideionstadté that (he t8&imolhidus
le was first treated with anplitude nodul at ed
ezetnagi@r‘atcpra@ht@nn Bee doidinnet an artifact of the experiment, but, instead, is a direct

result of the application of the laser radiation in the process of the invention.
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di ode |l aser having a central wavel ength of about 408
nmfor 2.5 mnutes, and then the sanple was treated

wowdob/osazp | t ude nodul ated | aser radiation fronPer/dsmde080095
| aser having a central wavel ength of about 674 nm for

j. : i - h
Exafots [0 BBt bRt oS PR F et e QiR
[0140]st awepapitiv2iacnfol imnerptdteiones pesults fe tht caaiarphous
Devices. The 408 nm| a di o eam had eak .power
comBnagons ALt el TBSE RYRINPGUERIGRGH olautaen Edfence
samBIRJIPISh Ak LRBM AtNBLVRSMUIS BalciHa] 4 dahple3lotasdRRibe and

vice, the 408 nm beam was adjusted to the 80 percent
rosyplastgién calciosl tretédomith thegirotess altthe aventomeBeaul $B Dywitem of the

f 0.17 . th beam. The 67
ot e e o B8 A S b R A s
trea@dr@ﬁf@fst@ﬁﬂé SRHmIBEisQHEWH in Ploutd . 6k PR DAfMAT the

optically phase cancelled using the Strachan Device to
refezariat eanapla offemeotnheds BOUYRstatiasrlciuss iicilngratesk inthigue gt anddhe

wer, to roxi nat el s .
e T
Figre28. MHz. [0137] After the sequenced | aser treatnent,

the lid of the glass Petri dish was rem,)v]_z}g,, and tlél)qe], i
[012Q1 utTheF MBspastiwettheselgrapcs Aysiage SPenidg apibiugiatehin Figure

12 hﬂletpgfuﬁfsgéétwn?optfhe_ QM 2AS ARde étaﬂﬁE%chi&nigH.ﬁ*r é%"gu%

ere nt ezetinibe/atorvastatin sanple drie
spegitime of thansfprenean sangplasfrostredstatinEnlgume isdfusttatedsinagues 27, and

PXRD pattern of the |aser treated . S
the E3R P Bt She e PR TS B ovesto e i gated
Fig,_q%r;qgnst rating that the conbination of ezetim be and
atorvastatin calciumis non-crystalline. [0138] The .
[01%1d- andd p g empieof eriysielliae gxatmgamc‘na ¢@mg sample of rosuvastatin

e SRR S8 R30S RS BB G A il o

magrefb@eerddes ke, Fo1wedtyastinfing &| 9000 iprh With dindgiedicisbrrer for
denonstrating that both ezetim be and atorvastatin

an aglditionaln Caminugasescrieated platp af oGkl yThaiselation wagdecanted into a 60

ehl.ng. of [ .
ST DR g B OB S g
protie agopiainnds 10 pibldHzetlhbeand d 0mipoiuisrvastati frad acid irothe

ezetim be/atorvastatin in the 1:1 ratio was found to
solybionyig-4a ki 3¥ght 52119 oom t enper at ure st orage conditi ons

1 t h i t . 1
o139t " i é%%t?xﬂ{b‘é?rgsdv%&%%‘ %n;ﬂg W Yol Bkdt WAl dndilitudd i6dulated

e ease produci ng t ghly non-crystalline
laset caddatimnfion s dijdedasef bavimpé cerftias wavelbigiaof aroud 674 nm wavelength

on SRR e RN Eval | Lo sl Lerm et sach
cen?{l}] WHd) b N abb@t 408Sing 3#20 @dfdds) YotfehohO Sl sloWhy Emrough

e observed ease of producing and stabilizing of the
eacly of tirwppriosinsatély Srane fliatsies cxpanded hednonatafdigaipgeladsm from the

respeR e GR B Rt ot 1S Tl b e RNy -

ThkBOFPbéshethanbéramah Stephircbevied) Uing el Ste@hiardDevice, the 674
nodul es of this nethod. Conparative Exa

l e ;
nm o Wb Béiustad & thasPaercaniaiass eanceliption)leve @e%#@tvé AFOwgF of
app%zﬁggt!gﬁl Ba9BSv 06054 68 dMchRed NERE*ARPI0S M bOR Hal @peak power

of 2.15 mW after passing through a Thorlabs 5x beam expander and the Strachan Device.

The output of the 408 nm beam was optically phase cancelled using the Strachan Device
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application of laser radiation. The resulting materi al

was visibly crystalline, which was confirned by PXRD
w@ap@bypsizge whi ch denonstrated that a substant i BET/HRINSI080095

of crystalline material was present. A PXRD pattern
o e P B PRI P B3 Y overa 3 om
dlamétbmlsaarmt&nih |baa1ﬁs geareeel&lronitiaby E’mali)tqdam@miat@f atfei 2puviélz6

t hat d tq PXRD.
101 &0t AR BN FRI a6t ST b o PR o oty 5tatin calcium,
the fill 8¢S épéﬁﬁm@waﬂbnﬁ%ﬁ% Aaahy sd18ti®f whhBloweaub ti@rough

ezetim e/ atorvastatin cal ciumwas al so performed,
slowe ovﬁporanongt 2 beanper #tarerrft16F € ahd ¢ perseuittiumidiay. aFe resultant

tatl The s demonst.r at at._th
a8l o P RnEle 53 afiibe s Ak difec 6 TR Eib-Parbiiadsifee
Fig@eUofiRediratk tidTEXRRQRK tefEsTithe hblér,trda&ﬂt&a@fmble&o@vdmﬁt@ﬁhl al:l
result of the application of the laser radiation jin

weighfgai, demensteting fleat itha eoambipaiionof g reibg angrosyygsiatinggleium is
of . rphous Ezetim be/ Atorvastatin Free Acid

non[%xsi;%l %grrpar ative data for interpretation of results

[0154)r tTe enacph@isaempositbh bétietinsbavas] bt aistagd chlcium was then
the, PXRD and FTIR ana

analyged with EdVR PREENELPYa 'ﬁ%eé% 5@11111@55 : BB smssmmp e laser

trea?erdqez@tthﬂ \éﬁégu%%étgtlri R ofGH fin g%t%S@Pé'z@fu%b%%ﬁﬁlrgﬁvaJtatm calcium
ezet |m atorvastatin free acid treated wth the

conpoondssge pfes¢rtten thwempoemtmn The tlﬁmhbamt@dn Toeretihalso some

broﬁ%&&%} C% C%@% B%c‘te g{elﬁ En%l%?ﬁtflﬂjz 8\/',1 }H,Jlioté{ cgrtasetdlliing form for each
of tROGkpoualial | i ne ezetimbe is shown in Figure 13. The

PXRD attern of crystalline atorvastatin free acid is
0155 1l usthezzetimibe/rrsuyigstatin salcimmecomymsitivatie erlpl weightigkp was found

reated, non cry

e S A e
recriyfrallizd | &@ﬁahe/éass o0pradi€ing efecdocaiférphousotm of the

crystalline ezetimbe is jllustrated in Figure 12 wt
ezetimiberppuRasipiie calgigmptomnesitiog aad ther@&%stﬂaﬁe glegsstozm of ﬁéCh

e:. FT;

conff §hi B FaualiFis IR REFY AR Bhe fORtfionuliitos coudreadily be
prodmﬂdt W& tHhE Bbsypest afaemblﬁrodmng m;dsstaihhzmg of Eheeeo -anicrphed

atorvastatl n free acid i strated i gure 18.
czefl e Ao B RS LS g Diatrta e o.sBe o Tark sople

Lkl 1B RS IRRYRRE Al Tep iR ﬁ‘Gf licati

mmﬁv\g?e cﬁ?gg %cégdltglbfgw lya ofn%absol ute ggt ﬁ[gno ? ﬂop weation
modutles ofithig natthcgboo rpm wit h a magnetic stirrer for 12.5

m nutes on a heated plate at 1400C. The sol ution was
Corhpeebti vedon a@th1¢: OE zedimmibé/Bioperaatatin €alcamd filtered using a

SRR S -
appﬁcagsé)n'm“l&'e 1aP Sﬁ r Thgfe%{i'ltlﬁg n?até}ﬁﬂtﬁg Vf%hﬁ§/ @ry@ttalll}QO&;mCh was

covere lass ITd provi de a sol ution of
conﬁppecbbxy RERE gnalxslwhaﬂl c@msmttxbthamj SImtangalmﬂnount of crystallme
rvastatin ratio

magH ALy o e el ¢ BRI Sfern i Ths e idiipeq S5t rblpsh kB Obtained

witBR R SapPfic B8 Lf ﬂleklﬁée@tré?ﬁé’cﬁ)%t@llhﬂtrﬁt%@ﬁl Biguft 6%RSTHel FXSRD pattern
treat eé) with anplitude nodul ated | aser radiation from

of Fagute 63 das e @eakisdhatrrgrrgspoad te BXRIkpeake fajtoactgnibgsad rosgyaptatin
caldilth illustrated in Figures 11 and 25. An FTIR analysis of the resulting

ezetimibe/rosuvastatin calcium was also performed, confirming the material was ezetimibe
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for 2.5 mnutes, and then with anplitude nodul at ed
| aser radiation froma diode |aser having a central
woanelosazgé h of about 408 nm for 2.5 mnutes, rBCHEUSIG8/080095
the sanple slowy through each of the approximately 3
' exn [ { cmfrom
Sy b ey i
ezetiindeéoboastatiasalpassisdot i atift af thhexpabserBybubdastead, is a direct

res i RGP v i BB RE” S LTesnat £ 80 Bor cent

phase cancellation | evel to achieve a power of

Ex@é PXi PRb&adoR) ofi8o AMYBMEIus EzétitelPelBRhstdiiEAABn M

eam had a peak power of 0.88 nWafter passing through
[0157]Thdrorapasatbye dpéhipr étparietionaafdestis fattha eeramomdpuig e

he .0 f. 0 |G
confaBh B o BB PR AT b i et
sampbafesth FAheesetiatibe, sathistatiaardf aspiransdishtiplds powestiniide,
. 0.17. mMNVover .a 3 cm beam Both ?@gr,rs wer e
simgpsiating g esRIi tregten With dhe nreeRss i g ayengon s ThaPXRE pastern of

el f
R Ly,
treatdd ronextydtalide yzetinibeigishewown Bigapolat TlenP R Dapattern of crystalline

. temper.ature of .ahout 22 to C and out 20 percent }
SR s USPREC LL G TEREID T e S R Benighgon crystllne
imhRAMAS {RlstBtell 118 Pigafd o BRd PRRDOpadtcRUS FerdtANSO p is illustrated
SlmgI ass st atse. eFilgulrgg 47 il lustrat eg t he r%XRD patterlnSlo}‘IS e

in Rigwwed. The RXRD pattarn of legrdregrodawnanrysialiineespasi i 1Hustrated in
Fi 1 é wei ght ratio, denonstrating that conbination of
188%ctinibe and atorvastatin free acid is
[015€IN- CTHESEAR| dpBetrurh 81 4i6ktalllie egetiraibe iPhpbBated It gite 12nvith the
of ezetimbe and atorvastatin free acid was anal yzed

FTIR; sprctruneRf speenypalispsser freajed ezeigripe. | Tha ¥ ERepeetram pf i
RS R AP SR PR A e

of th¢ Rs@nicateddhoaroeystdibnosigivhytatin kaltudtnatddia Fomwmab@r PhoBESIR
conposition, There.is, sone, broadenj few of the

SpeghuD Psmé@ﬂmﬁﬁé@neéﬁﬁhugw?& nfigwes. ﬁgw?g&@@am% e%now

cry{tgg%%ée%&dca@ﬁﬂgﬁ%ﬁlds&at%@ﬁl F@uA/r phous conposi ti on.

The co-ahorphous ezeti mbe/atorvastatin free
[015%)i d &dApossampde of trastailige azdindibeed fhingsample ofimsysfablined
st abl e .at .room t enper.at ure .st?r

simgigine PO 5 s orRlS DEEERE PRRHE NEl HoNsdds 4090 mest

absEhMEMhdndeb P AHeingat mavﬁ*gﬁi Wih b AR AdRFPR MU minutes on a heated
conposi tion of ezetim be and atorvastatin free acid,
platetat {40°Ci. Kileysolutign was Haecopled de rasim teaeilerateisadnd filtqredusing a

sy bl ey R S F g T i B SRR T KGR g x

15 b Slas@eai GRh] H1d BV ered Mg ass lidemestad 80 g of ezetimibe, 10 mg
i ncreasi ng gr oduction up to the level of large scale .
of siryasfatias ¢d hEeiod aaipB én By sppleeofcgeimiby/ supastabniagpay; ie., a

1l :eplication of application nodules of this
22'&3&%%%%@@& ative Exanple : Ezetim be/ Atorvastatin

[0160jee Tied cAmipll diBze Tinbeysirnt axtnin/apirExeaasfiet Bearaiswith amplitude
n

repeated wiith the exceptjon that there was, no
moglies _iaéfli ihegen fawer ‘_?ng?jlaé?r@ BgHnEAHE RISl g rR{iABP 108 nm
for 985Sk Bl tEEYRiRbinbiRde WYdahid@Sser radiation from a diode laser

having a central wavelength of about 674 nm for 2.5 minutes, rotating the sample slowly

through each of the approximately 3 cm diameter expanded beams at a distance of 25 cm



confirmed by PXRD anal ysis, which denonstrated that a
substanti al amount of crystalline material was
w@e@sen246 A PXRD pattern for the ezeti m be/ at OPUBESEDS/080095
cal ci um obt ai ned wi thout the application of the |aser
f PR,
oy S D R T o g BT peplver of
2.6 PRDafieglassihg threu@t a Thdoéabaid basroreypsidat amd the Sea@hamd)evice.

illustr in Figu and 15. TER al
Usingye agh e P e O48 SR Be Bt 148 B FAd fq (5 ShgtPbahase
can@éll%ﬁoﬂ? %E%%ﬂev@é?%%éﬂ@%p?dﬁn%ﬁy@ SR WRSereZBtiniffeter
and atorvastatin free acid. The résults denpnstrate

beatnh &thetdd nuob%aﬂmwphp@seda&lewgm apBcatabs Hrabeam expandercandd d

[ t .an artifact eri nment nst
Straﬁﬁ?ﬂn]sg\%e r %?Lftp%tfc’f%ﬁe ap?ffl g%{ll Vo OBPCH?ﬁ'éjhla%sceana%d sfhg the
StrdcAsH BEVIB&d &EhiRe aRi26@88 80Tpetc: refitiohiof rafenairged 8ov6r to

Preparation of Co-anorphous Ezetirni be/ Rosuvastatin

appradimitaln - 63.99Y oveniphpatdigectapernt dpoth heampreteleieniplly

results r phous conbi nati ons was obt ai ned
aml?hr%%rﬁlf]ﬂdul%rﬁﬁépgzg R anal ysis of untreated reference

[016GnD| £8erafie subneef lideetrearientyiledidordhe glass/Resti dishrvas removed,
cal ci um and sanpl es of ezei_‘éggéé)e and rosuvastatin

anddhg salgfim ¥ essalioaedite At the SVapPTA{iAR 2} fiFEHErETe ofrd C
and%%@rd%ﬁf ltllﬁ'giralltgf ThB Sesifth:R rn?ﬂﬂ{e%l G MBE B etiniBe/SiBRabtHINspisn

Fustrat Figure 11 PXRD pattern of |aser
sanipteedriegido npurcryspailehi glasserbt. i Fighee S1slisstaies thmPKiR@Jpa;tem of

ERTIC. YN
confpo8itibR of ezetibe, siBv AR, ARt dsBirh i9hohbstalgRl (reat ed

non-crystal line rosuvastatin calciumis illustrated in
[0162]gur Bhex®-arhorpBo)s cPmepoFitioR of pestimtibenssnvastasing @?de%smmewas then

tall o] I
ana ot S F R SEThITGPS Flbrd AP PAET nh Ik SpSupoltht
co-8B&phoiseser Tagted Trdinsbe/cinivasiati/aipien cahpositias dsmbndtﬁtmg that
of rosuvastatin calciumis illustrated in Fl%ure 27,

indigpfg thaiell tmerceppends Afeometsnbantoiorughly anixepde heye ds also some
r L&t
o RO AR e e TSy L B B o0
10 ng sanpl e of rosuvast atin cal ciumwere dissolved in
[0163)]8 rﬁgaeocfo aihsnphumseglaﬂsrcanmbsmyn of czetmm}gp/amv%ﬂﬁl/aqpmn ina2:2:1
netic,stirr

follo
weigh{ R HE: JP8008° B SAEI S 20 GHER TR T PEY S vith no
obs@x@g& tdn@BRly td Qe dF/ il S W’i‘thﬂhé‘&?s%ﬁ@d Rht o p2ddubffiGand E®ilizing of

sol ution was decanted into a 60 nmx 15 mm gl ass Petri
the dosmOmhoas fayar eftthisicambination 06mpavads sode af ofinapugcturing is

|.a rovi pproxi mately 10 ng of ezetim be
eXp ﬂ&éé’ob %?y CtCS?lyg@} gtl n free acid in the solution,
1. we t ratio The
%ﬁb@@@%bg P@E’F@ %-Fb Ui eated first with

o1ﬁ£ﬁ5' it of@%gw]ﬁ?){%ﬂaﬂé‘?ﬂvai ?egba%d fithfoMcepitirogst th&%@f]as no

ing a central wavel ength of about 674 nm wavel en
applioatiod. &8 lasenuadiasiont Abarasiitting amatérial wae visddy casellineawdich was

conrﬁ?rg!ec? Ey 9&1{15 annH}%lsdlw ¢h cle?nso%rstraﬂ Y 1132 Substantial amount of crystalline
material was present. A PXRD pattern for the ezetimibe/simvastatin/aspirin obtained
without the application of the laser radiation is illustrated in Figure 68. The PXRD pattern
of Figure 68 has the peaks that correspond to PXRD peaks for ezetimibe, simvastatin, and
aspirin illustrated in Figures 11, 8, and 1. An FTIR analysis of the resulting
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central wavel ength of about 408 nmfor 2.5 m nutes,
rotating the sanple slowy through each of the
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[0168]  The ezetimibe, atorvastatin calcium, and aspirin were first treated with

amplitude modulated laser radiation from a diode laser emitting at a central wavelength of

about 408 nm for 2.5 minutes, and then with amplitude modulated laser radiation from a
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application of laser radiation. The resulting materi al

was visibly crystalline, which was confirned by PXRD
w@ap@bypsizge whi ch denonstrated that a substant i BET/HRINSI080095

of crystalline material was present. A PXRD pattern
dloéeol%%e'i' ré?ut‘?iﬁxgta{ ﬂ%%%{at ; onéﬁﬁbaﬁboﬁgé'& &E{]%t ! gﬁldflog 2.5 minutes,
rotatihg tlﬁtsraaip&dslowlyﬁhgmgb efid. oﬂh@aﬁ%ﬁé@nﬂﬁly 8rcm ditmPBiegexmnded

beaigh at § iPBoR P L DO RSN LA PR i e IOErEs SaeA fode beam had
a peF gH{;V%ISOfﬂd"/ ARAV 2Rer PRsifig 'tlﬁoé‘g}?it Yﬁbﬁab@fSXtﬂaﬁmreﬁﬁM{dek B the

timbe/rosuvastatin cal ciumwas al so perforned
Stracbzm‘ PevicngUsing theeSteachal Dewise,ahe#08niub dgand wasgdmmdao ithe 80

Th trate that th
PerBLRIHT P DR ET AT LR A DR PE gy kAL &F 71 e 1 mm
bealnNPas@aBRMI thRAEh a TUbslas Pt 1RAR exipinder dhd BIStfa8EAH Dedite. The

the application of the |aser radiation in the process

outpytt of the G7Avenbeash waERRHRsllE phase cppeshlad asing theo$trachan Device to
ac Cgé grrrnoefa J}gc!ij §(()j E%r%&#t%&l%{l?h W&%ﬁ gﬁilﬁg({h &g\?ér t!) % 4[8%\)\/5@& a 3 cm

rrpara erpr resul'ts for
diarfi€teBliean hB(btii beafibivest dlevn®nivally abiplitude thddubited 1. HMHZ
and FTIR anal ysis of untreated reference sanple
0168ch Afenthpsceiceriaser tr%qhﬁ‘ﬁ%tsfhﬁtl}drpf th@lagsshst d ié’i‘ﬂf removed,
t
LA Lt e St
abottiz0°rteR&tE@ muxb?»/bpq,tsﬂmhhmnhtye ZEtei rasudeni ezetilnihetitorvageatin n

Fi 11. The .PXRD pattern of |as " tr
calelg SERy S APP RO IR HiasEnT SASRBAT PRt Eiepp Syfpstates
the PXR@ Patetebthe laser sk dZefits yasdtaid thidifmidshiimtinatest
Figure 7. The PXRD pattern of |aser treated

welglairram {osdeatdnisirate shatrihestoathinatios of eraimmibetatervagiats eplgiem, and
9. The PXRD@ﬁBt ern of crystalline aspirinis
AP WSO EF T gure 1. The PXRD pattern of |aser

[0110]eatEé da04in M@Iséﬂzbﬂlrﬁii)e&wlvﬁdtd'tm &ldihihuspiriatceshpbsition was then
Figure 3. {'Rs The FTIR ectrumof crystalline .
anakyzed psimHETIRs speciroseop it Ekgur 4rllystratesithe \R/IT SpaeErofCPPR pattern of

the ﬁaﬁgrctf__e[ﬂé@ e%tl {J a(rfrclgﬁg?stt{ﬁL léda?bz?xjg)% E':llélt (gegﬁé tgfgetﬁniamlpt%ree

confployhdsadre pfti@erﬁlaml asithdionghly niilkediSThere schlsorsoﬁlegubaieamg of a few
The FTIR spectrum of the | aser tgeat ed non-crystalline

of thg 3hrabanes hmfasgonwt@gtw epen-fvgielimedo®. The FTIR
‘éﬁec%ﬁ@ﬁ 90 diskatd éz'éﬁnﬁ‘l?e‘?é1ﬁ1'v95tét§1/é§phﬂ§&fn%o%glo‘nrfound to be

i'gure 2. The FTIR spectrum of non crystalline | aser
very stelale adroaspnempnrarase storagstcoaditidng witking ebeervied EQdeBoy toA |

L e

co- aﬁﬁé&ﬁh@\ls' foRR 0P8N EdnibiMeicd dticemPbinai, indreh81A8 pfidubfion up to the
absol ute ethanol by stirring at 9000 remwth a

levatafegd ssalsthanudactiraig ig exprcigtte Se orrddy lnecomedispechtheough
C.~Th h oled to room
rep]f"@% ?lggt?oé"n% ?‘ﬁFst &rag Iﬁés%Pnég) a syringe to renove

any residual c ta The  sol t|on s .t hen decant ed
C_mayz@t-m AR AR e a1 over o
[01¥9]t h Bhedira®eoll df‘Extaﬁ’lle m/wsereg@atwwﬁﬁ t&zesacemdmhatmerwas no
of si mvastatin, and ny aspirin in the sanple of

appBassioni sttediptisn ol heyeaSing Frsieial was visioly crystalie, which was
confirmed by PXRD analysis, which demonstrated that a substantial amount of crystalline

material was present. A PXRD pattern for the ezetimibe/atorvastatin calcium/aspirin

48



2:2:1 weight ratio. [0160] The sanpl e of
ezetimbe/sinvastatin/aspirin was first treated wth
wa@npbiosazde nodul ated | aser radiation froma di BABUBZSE080095
having a central wavel ength of about 408 nmfor 2.5
oo ANy I AR LA IR PR 2. T
PXMB\pettﬁngif [¥igufre 6dbbast thé pdaksnndt @DrrésplﬁndrthKED paak$ Eiriemgtimibe,

stor I TEATAGP B ISRk 0 8TE b dcHnt. 8 Tt aglysis of
the f(f:glgl dgg %Q&ﬁﬁlb&ﬁto%;arsﬁtﬁﬁ%ﬂlc%’{/héiﬁﬁn W-EE] m/\?@rf&%edaéﬁ[ﬁrmmg the

beam had a peak power after passing
materﬁalmagrezalrfri’me,rataﬂyestam @éamnemphaapmn ahit repidts Semmobtaaie that the

co- A B 2 G PR B A e O e R P S G ent

but, Elﬁsﬂéa%iV% AARLREuIP T AR RPFHdaiBh OF theQadeRrAaMMiON e tHe pPo&d of the
di anef er beam The 674 nm beam was passed through a
invepion] abs 5x beam expander and a Strachan Device. The
out put of the 674 nm beam was optically phase
m@ || Bparsiiogof Ge- AStorpbdrsE 06 mileedA toovastitindree Acid/Aspirin

d 80. t. duct f tted t
o1 Bpr ot F et rrao o b Pl R - EaBMOEE,
conﬁ%ﬁ%n%&@olﬁbﬁ@& Foh tﬁé?bﬂ(ﬁﬂﬂiﬂ FrIdgn ek b faingdatall réferdhce

. [0161] After the sequenced |aser treatnent, the
sampleg oéea thgt epsgmiten anid aprypstyiEsrecrnid anfl asamil arigthe non-

I [
oG R U LAV EREL Y ARG
pattémsdﬂtlﬁeﬂﬂ*;eferéf&ie&rysadllnﬁd)?zetlhﬁbe is 1llustra‘?ed 1r:j Figure 1 1. The PXRD pattern
ezetim be/ si nvastatin/aspirin sanple drje
of lasenfegied e cryptaldipe seefimabe 15 giore s Figure 3¢ %]é? ﬁ@t‘?ﬁ@“em of
ezi(:eit% %n%’a%ﬁn ke 4G id g‘ﬁ@ﬁate& ﬁlaﬁ"lglgre 15. The PXRD pattern of the non-

Imvastatin/aspirinin a 2:2:1 weight ratio,
crystatinniberateateq atdreastaimposs deidis ibistreedtin Kignes 16. The PXRD

S|m/ stat.in, . and.as inis n | 1 162
PattGRDL LB G IHE S ED R ULTE G IR EG & (BRI PR of aser
treafldRORREAiiline ?sgﬁmaﬁmlﬁétﬁte‘ﬁﬁﬁ Figigezanal yzed using FTIR

spect roscopy igure 52 illustrates the FTIR spectrum

[01B4] t HéhedOTIRrepephowsf thageference sareple of crystalline ezetimibe is

R RN R A ——

Thed HRYpEGAR ofind réﬂé%@élﬁﬁhhpk Bf ¥66tallhb@t@vistatial @ ahe
broadeni ng of a few of the absorbance Ii nes consi st ent

illugtfaad in Fm@ﬁe &7y ShaFIThepectprm ofnonenystathee lager dreaicg ménryastatin
ﬁeegacgﬁg q&%féﬁ 1{1?&2{9&.%&4 oun%/ ?ﬁ'\ﬂﬁ%ﬂ}ﬁtﬂef&&%g ls{érhglte orf}

1 0 'was e very sta
cryst4l0fie ﬁspﬁ‘fﬁlefsallmﬂtﬁteﬁtlﬁ) Féagyee 20Mie FTdspestrvn dfmonkusgstalbnk laser
tendency to recrystallize. Wth the observed ease of

Weaﬁﬁd@éﬂﬂélpﬁﬁllglﬁﬁat?,@gb]flg}nﬂ%g of the co-anor phous f or m of
01’@ &@U‘Pﬁ%@&ﬂp‘?@op SOTRO NS ibE G graarﬁ le of orystallin

nufiacturing 1s ex ected to be readi 'y acconpl’i shed.
atorCastyiar fied aced, Brd a5 eng sdarEe oﬁmtyetbﬂinwasnawem d&squlvednn 2400 mg

of b G B AS A 0P S Bt & TAGHE SHTEGRT 09 gkt ot on a

heafea%'legé momoo@ h Q“hé §§1Hh$ﬂ Rds 1HRh @bblall toRSmViedipbiature, and filtered
Crys al 11 ne,

using a syringe to remove any re51dual crystals. 20 percent of this solution was then

decanted into a 60 mm x 15 mm glass Petri dish and covered with a glass lid to provide 10

49



confirmed by PXRD anal ysis, which denonstrated that a
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application of laser radiation. The resulting materi al
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all three compounds are present and are thoroughly mixed. There is also some broadening

of a few of the absorbance lines consistent with a non-crystalline form.



decanted into a 60 mm x 15 nmm gl ass Petri dish and
covered with a glass lid to provide 10ng of ezetim be,
wQaQooagsfie at orvastatin free acid, and 5 ng of BSPUR1N8/080095
in this sanple of ezetim be/atorvastatin free
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Conparative Exanple : Ezetim be/Atorvastatin Free
Aci d/ Aspirin [0180] The protocol of Exanple 13 was
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crystalline material was present. A PXRD pattern for the atorvastatin calcium/aspirin
obtained without the application of the laser radiation is illustrated in Figure 71. An FTIR
analysis of the resulting atorvastatin calcium/aspirin was also performed, confirming the

material was a combination of atorvastatin calcium and aspirin. The results demonstrate
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filtered using a syringe to renove any residual
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acconpl i shed through replication of application
nodul es of this nethod. Conparative Exanple :
waE2@biopizhe/ Rosuvast ati n Cal ci unf Aspi ri n [ 0188] pAtes2008/080095
protocol of Exanple 13 was repeated with the exception
cm ffaffe etrré%g dWﬁea{ﬁQ Tﬂ@h(bfpﬁﬁl'b‘agm%asle?e%%nfcgﬁy% H’tﬁlde F;f?o@ulated
res u ting material was visibly crystallineg,
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the laser radiation is illustrated in Figure 66. The
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the § 8T Rt oted RS R SRRIg o, TBE e ither] QB8R ERH fle sampie
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ezetim be/rosuvastatin calciunfaspirin was al so
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resk{1 QGRS kB BURCHER VIS APLELER 7 Rt il Bpica

for 8&]-crijstalline gbinys ofmompoysdsal | i ne gl ass state of the
conbi nation of atorvastatin calciumand aspirin was

Cor@ﬁ@dmmahmgpmcyvn@tm FEregiendéaspifin | ong wavel engt h

wed by shor th | as i ght ul.at ed and
1028f]) Ll RsBoBgT & e mia W AP Eed SOt ity b 1 cpepton that
ther Wa%@' Hoﬂ&ueh OF VRSE @lifaflof 2T kd MEhaRS nﬁte@fm WAl §@m1>§, ErySfhlline,

crystalftne aspirin were dissolved in
whiakb sk oerefiretel dyAXRE apaliysisi mlgcladergmategﬁhwatsnbﬁantlal amount of

t
cryfftc ateral i Biststs B B HhES b e Atvactily 88 a5id/agpirin
obté/iﬁéd WA et Srpusdilon dMhdlasdrsadifidins Xidkdratemig Famse PRt Ah FTIR

di shes for producing treated and untreated control
analyaxsmfé@ reaﬂ@nméwastan@ fiee vpld/agpivia vead a%pmqrfangq:da@gnﬁmung the

e

thatdhd hdn-EBktallingYator@asghin mcid/&@irﬁdcommhatamae qummlfaﬁt of the
| aser radiation mydified with a Strachan Devi ce,
exppiimght, Bpinsead.ith A dgectapgyltiaf @éreanpbe%ﬂ%afdhedka%éadla%%m the

a di ode | aser having a central

pro\%\é/asggfth GB{lg’)rl;n674 nm The second application of
[02@aipl | Thedﬁolnmimd weight ofi avateadt@mefired dcghisf5i5816va Adthodgh the

| aser hayvin central vel en of, 405
compRREHS S P HEGHOABeVE S SR BDY CHEE e BF SRR aRy vesieof
aspf i3 ERIR in 8XRANISE DEARR R fordhstitaNG& L1d 8. 2am.{rom

e respective Strachan Devi ces. [0191] The 674 nm

A8 d ggwg n4- 80 MA w t hout
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[02@3]14 rMiNeHigldy npassysredlitdglassgintaoflthe combmaton bf@euvastatin

calq%és%g gsrptllﬁlg dWth E?ﬁ%@%ﬁp@ly@gg Ia cr:eepeatua ISQ e%yeeot%ﬂlo% c\:Allqavelength
followed by long wavelength laser light modulated and structured by a Strachan Device.

e

A 60 mg sample of rosuvastatin calcium and a 60 mg sample of crystalline aspirin were

dissolved in 1200 mg of absolute ethanol by stirring at 9000 rpm with a magnetic stirrer,



was adj usted to the 80 percent phase cancell ation

| evel to achieve a power of approximtely 0.48 mNover
w@2@90m2dé anet er expanded beam The 405 nm beapeTras2088/080095

peak power of 11mWw thout optics with about a 50
Whi%@%ﬁﬁ‘%tor RAEELHOTD RimRAVE stdppered BB & fIRRS TheSolution was

through a Thorl abs 5x beam expander and the Strachan
filteDerly nd thel ldevided guwallpinte ot Tenn leda dishessfop praduaink yreated and

hase cancel |l ed using the. Strachan.Dexice .tq achi.eve. a
untiglSQ EprEp  SumplEs ol paCP SamBlS s CQr CEP IS P ERORLH (b7
sarr%[h@ﬁz@fé v dtokodl 1BMbOMeEmPerdtugdn di anet er expanded
eam The 674 nm beam was el ectronically anplitude
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firsCpyptfdbnREbiiplididemddulated Siods Rivérdizhwivial fohea @iéde der having a
configuration, then for 2.5 m nutes with the 405 nm_

cengdivavglength #0p gt Thigseeonrd apptipttionfomnlitideraediateddigde laser

- ech: e

ighf RERGENOHPIREH B RRA b M1 TAIRinple Wfplaced

abos®hn ahproxdatatedyn3 proopenkdd Hegmsit eistargp of 25 confrath tiee $toawhan
tenperature of about 200C. [0193] The sol vent of the

Devicgnpl e evaporated, providing a transparent glass

[026)P e F RS dnb b ARVA pEAkS AR bF €1 BAN R ihoulbgtits SvifiSabout a
I I'Tustrates the PXRD pattern of the conbination of

50 perasny eesltietianrofqminet tnd.&meWeadisr passingrihgugh a Thetlghet 53 eaimo
ol | RS PEERPLIR O + At B oF U8 nf v HBS OBy phase

can€dlietl asing ihesS trzhRe Blesicoto ddheeviendhatsaieadlo0gRrGRatREE:tRhe f
present with broadening of the bands that is typical

. tranpipitted POWEF {psanproximatelnd A8 mol ovenhd giddameishpenaated eeam. The
- GBS AT R R LT B I ooy a5

perdefiereducttmtofpoweh i 2.4 heWe flenpassingalpph gic aThonataf5x teasyexpander
radi ati on. The re,sultin% mat eri al i si

bl .
and ¢ 3fraphpp Revicgn UsieasStaen Dirsige e prkbmdhralny gpsadiusted to
the g@ k/)&fae eRashhadiBHoh MRk @ RHRE 2pbhal o i‘U?ctimQttala/ (%.48 mW over

stall'ine material was present. A PXRD patter or
a 3 tiheliahdevaptmtadrpeaml diheH0aspi bdam b electauhicallly hoplitudee

| i cati f the Laser radiation, is il] ed in
modfilen &85 Va7 s B S7ERpdiedmof e meepdled oy fid M
[02@8]0T VERLBHhitidn GR kSsub AT alditin WAS agdiSe wRs kb RedBOthe covered Petri
confirmng the material was a conbi nati on of

distefood vaigntatwith ha 405 nm condigagpph.ithen fphé miaylgwigh the 674 nm

con BT B B Dy P e TR B

sampW dish. Bl s rdpatad dbr't@etmdre sddnticaifcytlee fappbial atdtMentaduration
the laser radiation in the process of the jinvention.
of oroingsF- The lidwras dhangemaeedyemdhe sanenle and salidiicatipe praseeded by
- 36, LI 2d6. Al though the
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[020Wi ghfhe sohensifethé sample bedpovateds providifig asjnsgarent ghsd dppearance
' nol ar, rati Q of. aspi ,intoao%&%btatinclciumof
pattern

throég}grcilg the entire sample. Figurep74{ illustrates the of the 1:1 weight
ratio combination of rosuvastatin calcium and aspirin to be highly non-crystalline. An
FTIR analysis of this sample demonstrates that the characteristic peaks of the individual
compounds are present with broadening of the bands that is typical for non-crystalline

forms of compounds.



Exanple 16 : Preparation of Atorvastatin Free

Aci d/ Aspirin [0196] The highly non-crystalline gl ass
wGe@vmsnie t he conbi nati on of atorvastatin freeperius20as1t80095

aspirin was produced by applying a sequence of short
Colip & RS f10! ReWRAsthin tglegnm%@hﬁngt h laser I|ight

nodulated and structured by a rachan Device. A 60 ng
[02€&npl Eleqfrrotopqlsqfémamée bt wavmpeaied eorpazativecwidh thedxaept@@ that

f | ved.,i :
thelf D PO HBT HE CURAND T By SR R "abo0 prpyetaline
whidh ts or¥BaTRatbyP ISR Drah &lFsis, Wit ie d i edstiagdttBat BAB&talk @il adBunt of

mnutes in a stoppered Erl enneyer flask. The sol ution
crysigling mategiebwas prseent-hArPXERDipdderndeidie rgsuvastginscalcium/aspirin
obtd] 8?d¥ \ég%f(gug e ﬁ)?)‘ilc%ltloql' o‘ch}l?eslage? ﬁ%t?oqyl%' ﬁ‘lgstlja{eﬁ% %%?@gS An FTIR
co Was “COVere

analkts fmfﬂlmhyﬁﬁg/foan@staud calthen/agpiiph ess mﬁb ®edbingate dortfﬁmmg the
cool to roomtenperature., [0197] The exem%l ary sanp
matémalavaﬁrwbamatwnﬂf é@uaeﬁt%}mafsa&ﬁlwn@nﬂ ASRAT e BﬁfeSFlé% ﬁiqsmmstrate
g
that bR AR il oF R PR Bn el 20 AT PR n atifec
of thd expryihient) det, mzthal ais edliditodsill afsbe applightiomaSthe tagen mdiation in
di ode | aser having a central wavel ength of 405 nm The
theg@(fﬁsﬁd)@}?p‘lm’%“&lopon of anplitude nodul ated di ode | aser
[ozd>9 ghtTHerrﬁmeanQﬂ @é&@hﬂ HIBEuvARN e Gumae 1 061 . 1 X eh&hithe
674 nm The sanple was placed above an
conaa@pn@amhls ebymbRation eepanadeldrabie dnverighi, be smaleaclptivesize of

m.t he racha Devij ce 8]. The eam
TN Y ST e e T ek e e
50 percent reduction of power to 5.5 mA aft er passing

Exduniple ugthPepdiadeh abSinbustagamspxipander and the Strachan
Devi ce. The output of the 405 nm beam was opti.cally

[02HHas elheighly mea-cwssr%nq glassstateelha combinaton ef %@H?Séw apd
aspitmaway" ﬁ?r%l%g? B§ 65@2’51%%65&%(9& éncE ?E‘ﬁdﬂ &/Q@éfer%‘ﬂs(‘gﬁlgmd by

appr oxi er a |arreter expan
long)wamleﬂ'gnle laﬁé'rﬂlgimmmbteMnddﬁudIBMHyaxStmqhmaDeme\eA @¥mg
t hqut optics h abou rcent
samplael G 168 SEARIR EhcS 10 P AaPPls OSBRSS ere lissolved
in 9356 Hd D sohiteReBMOEHPRNHGE amotrgﬁl with é?ri’h%ﬁet%ir&% while

Using the Strachan Device, the 674 nm beam was
heatiay tq>slt4@athor theirgiespe lacs@mpelpﬁ &elenwayerdlaslat Thhsdleiias wapn

e B RO SR BSRThB  B U P a

untr@hteg to@ard] Gahpies aFRdH W@ﬂéﬂv@fsﬂdwﬂiaw&yféﬂé lidathe samples
the 674 nm beam was nodul ated at 46. 2 [0199] The

Wef@@ﬂ@WﬁbW le@tr@pmatgma@r@wrer ree acid and aspirin was

{ :atﬁ% éx@mlﬂk?%?a‘}%@ @S%Ethtughﬁmeﬁ g{ abglﬁﬁt% %k‘ %ﬁi"‘wﬁ?
treatddwiictea rdpastad ﬁ&l{ueﬁceﬁoﬂ’fh%ﬂtaﬂmtmﬁﬂm&ﬁﬁi ‘ﬁiZH ariachan Device. The
TR T

cen@@'@%@%fén&fh‘)@%a Gine i & ﬂkétwnfdﬁ?ll%e%%?@ﬁode laser

vaporation at a room tenper
ligh? #0fi a §i02OBikerTasingal oeetr] veaapogtt et 74 mno vk sagipde was placed

abo%Jl gg%:'h ht%vap?) x1matreflynSS gr%reﬁgetmd%d %eams at a distance of 25 cm from the

Strachan Device.
[0212]  The 405 nm beam had a peak power of 11 mW without optics with about a 50

percent reduction of power to 5.5 mW after passing through a Thorlabs 5x beam expander



appear ance throughout the entire sanple. Figure 72
illustrates the PXRD pattern of the 1:2 weight ratio
wa@eovbioptié on of atorvastatin free acid and aspP€T/nS1008/080095
be highly non-crystalline. An FTIR analysis of this
r r
T e o P A T o e NS Ripoelied
usingfth¢ Reradband¥evidedo aclieveypineadurdddiO paveent redsicadn ofteankmnthesl

f d ti Ex | . A tati F
PO REIGREPAIFYY B30 1 VHE b CTORRCST CERARN 8ot D0 4 om
lasek 8RRBHLESN FANRPEAL poerWf UrBOLAY ﬁﬁﬁ&ﬁ%ﬁﬁﬂs WhBhb&RQr® peasent
no application of |aser radiation. The resulting

redupgioniof oWt 2v4 BiVh pfiecagsing firbugh a Thotddhs va dearpekpanderiand the
by. PXRD anal.vsi;s, «.whi chde t hat ,

seagLDanes o “AeuT R P ELPSETRIR: REt Rl kPRay R aiusted o the 30

per@nefieRt carbe MR 1pad] t@achidvera foweer af apprasinatdln 0f48eBW over a 3

acid/aspirin obtained without the application of the
cm figgster expAnded berm s The fOrendean was escgopisatigampliugemrdulated
at 16.%?}\'9@'&(1 He 4725 B?A:Hl Wl ﬂ}o%f&'i%i% Ll Yyl €€

acid/asprrin was also perforned, confirmng the
[02 16t erTial sohaenaf smndzistagih iand agpirimtvas resttdin the toeeedPétd dish for

and aspirin._ The results dempnsirate that t :
I mipge Wit ey 5@%%@@«9%%3\63? e By ?f%mn configuration
witE@x@Qbﬁgfeh QftibSarP el et oFild 4 BnldiRhetteaftRBY AR He el sample
Instead, Is a direct result of the application of the
dish. a8es wasitkpaated foritwomhare plentiesl Sydes fdre tpial/wertinent. duration of 6

minf @35 2he B A RaamR o hEo Bohp e At T BonbrRaR by stow
evapdrBtidatd rbor tembéaty of@ioght, the smaller relative

size of aspirin results in a nolar ratio of aspirin to
[02k4]or vEhstsabvient inrtbe saenle evrpomtad providipg g dfsngpatent glass appearance

r r.at 1 o syvastat i Ch [ Lol ]
s ARRIRL P e AR B A0 FRL L PAASPLEAR D43 i
rati® EorhbigbV@ss i Mastaincindraspifid t@sp highty n@scrystaliine edigaye 77
- .. applying a repeated sequence.of short wavel ength
g s GAT Y 21e6ies NelbiBISERBIEHo iniliee Tbhe chyatFaseeaktpr the
Y o R P o O I AT 7 e
nonagpstaliine fueme oficespéurdd. i n 1200 ng of absol ute et hanol
by stirring at 9000 rpmwith a nagnetic stirrer,while
ComigahtiveEdatnpld OSiGviastatidDspirimut es i n a st opper ed

Erl ennmeyer flask. The solution was filtered, and then
[02Halvi dey rapfiasdl of Bxamplesl Svsps epsatecheomrarstiveqyidhibis exegption that

i 1 . . .
s e A T T S
whislamab esnfivared byl FXARIB dnalgsis odlich demasimated ripe matibstantial amount of

04] The exenpl ary e of rosuvastatin/aspirip in
cry el MR By TWD PROEAR B eR B asiien obtainkd
witlRRH RSBl oh 3% He 1528 ki AR 1SNk inFilghrer St AR A analysis

Device. " The first application of anplitude nodul ated
of titi wedtih@siorvabtaiiiespivas was alse perdorotkd, ¢endiemingthe mptexrial was a

com{nagi R of P~ T BTt DerlGderorghate AL e BcBurtine
simV &8/ Rpitin19nét meftifasl ofBy BtRAeHeRt, Blit, fristeadMs aldict result of the

sanpl e was placed . _
application of the laser radiation in the process of the invention.




above an approximately 3 cm expanded beam at a
di stance of 25 cmfromthe Strachan Device. [0205] The
wdomonm2beam had a peak power of 11mWV w t hout PEI/USH08/080095
wi th about a 50 percent reduction of power to 5.5 nW
[02 7]t €rTHRARSI %&H&@él?H@TS%JQ%lh@?@l@% bﬁﬂﬂbgﬁﬁﬁ@g@rﬁ p&Bs in this
t he Strac an Devi The output of the 405 nm beam was
combpnatwalatq/mmhlas eatpatncwkight thesimmglet redatSesizelvdasiew resplts m a
achi.ev .measured 90 ercet tion of transmtted
molarigLp o ? BSpé’B’bfooéiPﬂﬁf%W/ §° 8% Fﬁg\jgggﬁ a 3 cmdi aneter
expanded beam The 674 nm | aser di ode beam had a peak

[02 POverTHf abflitBCo sMBilzE Bedtim eipeeBurdl dldvs daus{ @phfh into which
percent reduction of power to 2.4 mWafter passing

singlymelpghlea omsaali alygteepf el prudssran erabedsied offes naprked wﬂwncement

ot LTy BL ORI PERRTD. SRS Rt s A BRI and
of 1@\0 iaqeabes golpbilvey, safrodEidigthisnmihgloynd iM8maitioefetlasa aSpiimof much
i anet er expanded. be The 405 nm be

higher Seb .l FoiF eirliiee HoUaYIDE: 210 Sesomtignof fihdsephobic
con‘g)z)ﬁn@ﬂ? &ﬁg@u‘ﬂaéwﬁ@ﬂy Elﬁ{aﬁgedatﬂfb%rgatwc rd132R&ho1IN8tio of aspirin

'ut 1 on rosuvastatin calciumand aspirin was
andtthelbigbet theinttimsic soleibty debe ¢mbkdslad tompdund, thetgeeatgrtthe likely

he 4 nm confj gurati.on,. then for 1 mnute with the
SOI‘%’gﬁyﬁgﬁ'@&%Wg&s&ﬁn})ﬁWW %Phe sanples stationary as
[0268Ch Af arf B&MDI& DR SDf REREehIikSsiBREIt At 93aRérds di0Sng/ml,
Thi s was repeated for two nore identical cycles for a

wluph)tsalelatwelaiﬂwﬂin eantrast, the sefubdityioherystgllimpiaspirin dn water is 3.33
mg}qu rooale gnﬁa ratt*rgvn\% ei\';lgfog(?a | g%n@lgf §§) k)fo(éilug bg%% snrtnvastatmfand

aspidddt tan 330 }{oﬁa @tﬁﬂe Wh&h&iﬂeﬁ&ﬁﬁreases lhb 8oludilpy ef hydrophobic
evapor at eg) a transparent gl ass appearance,

rqvi

contmp@@ﬁghmfactog ef 8nto| gﬂé angerabedding the Sty astajip spthop @atrix of
ron PO BHTDLRIALR B S Sl 8L S8 AR B ianty
mcmmdcr ystal line. An FTER anal yS| s of this sanple

f th
102 i PRI EEh LA R LSS NP B bS e  RGTarS
cmﬁmtﬂa%%sﬂuhﬁwhsatémtﬁﬁi caﬁ&lﬁmnﬁﬁfvﬁgt)iﬁﬁ abt hag, ;A BFvaltatin

compounds. Conpar ati ve Exanple - Rosuvastatin

calo@iah caspininAspleciles ¢0208Iplertly Sprrgmmba)tiwaﬁuaEmamﬁMernmlbcu\las of the
t ed arative th th eption that t

el REE i, B "o SRR R P LR DGR ghne mets of
aspitil 'Eﬂeadcal\é@ﬁ’" nihdthdbrs, idtEis 3l stk @ouMtbetdesomited @9 AfgldssBepirin

by PXRD anal ysi s, whi ch denbnstrated that a
nangpsketackagingasl drlivery sysigex far ralafey chpless solublggggmpounds. The

esant .

conE B8y i TR RS B SRS PR et v

thistth@hdHSith 4 aaiir@tinoitedts an bhwisinh@hethat conférg greater fongAsrm
FTER anal ysis of the resulting rosuvasta

stabilatly oif d%ﬁwpqw@lh%gtafﬂ of dhe,datiberser WW@PW RGPy soluble

contBbfd biaéo s &%F’g}nlggad Qnh of rosuvastatin cal ciumand
spirin. resu denonstrate that the

[022@Nn- C]’}ws;ﬂmhhaomdaogtw}rbem loﬁme(sfatmsswrasardy iforusad @i 1educing total
St 38 RtirtL. G Fstaihs B

and%ﬂ) esterol. Use of statins has been assomated with the observation of the

reduction of systemic inflammatory markers such as C-reactive protein. Reduced total and

especially LDL cholesterol levels as well as decreased systemic inflammation have been

identified as factors that improve cardiovascular health outcomes. Aspirin has well
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of the experinment, but, instead, is a direct result of

the application of the laser radiation in the process
w@bomwlos22u6ivent i on. [ 0209] The nol ecul ar wei ght POF/US2008/080095

rosuvastatin calciumis 1001.14. Although the
denfb‘i’i%ﬁ&ﬁ‘gﬁ%dt@oﬂ Riaficing MR BAdneP PF RchiBr @otlfolm bt Batly

wel ght, the smaller relative size of aspirin results
indépendentlylassociagtd withimproped cardibvasstilor vatsomes. nl e pastiadirgairing

f 5.577:1.. | 18: j. of ..
of ataip R0 SRR SR 1 £ 62 abrbe B gri o hes Additiye £l Fiele

syn&llgfie beheitefR aldiR MmaRRi@heaef sinvastatin and
aspirin was produced by applying a repeated sequence

[022F] sHrticularieprenginieed icrapaidc phanesigenhisantisingter fpraervastatin.

L R e

grefi@pltial fsofftiea! dlolth@e@edihal dbswtion ¢ &s@hosddthe RuBOkt syBlemic
~of absolute ethanol by stirring at. 9000 rpmwith a .

biogragpatiiycoldRinerent manbe eomBwns g elignagesse I8¢ ahigity to achieve

. s i | . .
conul M6 g SRR AGIIEL b Shce MALBOA B nd
makeaitatsis yeapeabRetora widieshasbdrof pprsociehagay besdfe droan the

untr?ate control sanples. Each sanple was covered

phagpaqRlogy i Isllingr ene 1id. The sanples were allowed to

ol HARE tifetionQd il Forfd) Snigree AR ALYt SHAPERI®
(025230 achfk ilﬁgggﬁiﬁéﬂg fetionZ it korkD® by \/\Elbght s

gentmation eatl seating af sraglleapedicleipes e asfinirinsisally morastide than larger

mdi fied with,a Strachan Devi.ce. .T first applicati.on
e conosdaf it REA heuiR God MRt bl ShaRinshfs A%
co-h&fBolsapabikdeh N Wlidroeetpsdhtiewa] RoTitdle ftaidp stsility Aring

second application of anplitude nodul ated di ode | aser

long feghtstarageravar divodes rangseat terapqrplyreanddmmtdity wWili@peirgpslation
f was pl aced above each of the
techgl.bcbur%g%ena lg%b%gisﬁq'ﬁé Srt)

. cm expanded beans at a di stance of 25
[02231 f rWhedeheeBtimalodan theviates dds6i2ded]in Tie d#Obsureamzesrvadily.
had a peak power_of 11mA w thout optics w.th about a
prodyged it e monCRERRI A S puihadual sompaundsaad pero-gmemhays glass

corrf:lﬁr\glaﬁﬁggg o%z-gﬂﬁﬁﬁeagﬁ ass)fattﬁﬁ gﬁ%éﬁﬁ% G/l Q@detdhs tht E&ﬁpi?\?/tion there

e out put of 5 'nm beam was optica
wagdhaseerntemor threshold abuye twieclSt teaddrey themismizabomettuaee. dVhen

e A S SR RER el 55 Db g BB et o
pro®&RM 1: Theatly éf &@idnﬂ%atﬂi/é%ﬁ&r@ gAY hedis df BBBKINPPBIre®in an
4.80 mWw thout optics with about a 50 percent

otherwigdtansparestt ghassveratnizo nosylikaly sdftestingagasegagon bf oystiallizing

Thorlabs 5x. beam expander and t.h kachan Vi ge.
oDy PP St GOt BEPOTIE BT A LR ae R the
eze@fiHesst B dsPirin @ nifdsiioh CLAAb1P baamoesHvae blagd foan WaMeddilyo
achi eve a power of approximtely 0.48 nmWover a 3 cm
prodicggdetidrthe Ripspsed thraawentipRe Thos Thiapsas aidys method can produce

C i i . 10. 8.
a5 AEARERL L R0 PR BB A0 By L
aspBi@l dah ibead@dd teithevastisihationadnd lagpof uptona deaktr abatie2D percdridy
covered Petri_dish for .. . )
weight to produce a stable highly co-amorphous combination of ezetimibe, a statin, and
plus aspirin.
[0224]  The molecular structures of the compounds treated in the examples of the

invention describe above are significantly different, as shown below.
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1 mnute with the 405 nm configuration, then for 1
mnute with the 674 nmconfiguration with the sanples
wat@biosaasy as each of the 3 cm di anet er beansPCDUS2008/080095
the entire sanple dish. This was repeated for two nore
Aspiglgntical cycles for a total treatnment duration of 6
m nutes. The lid was then renoved fromthe sanple and
solidification proceedéd b{'sl ow evaporation at a room
tenperature of 21C. [0214] The solvent in the sanple
evapor at ed, providi ng atyap$parent gl ass appearance
t hroughout the entire ; . gure 76 illustrates
the PXRD pattern of the 1 wei@ht ratio conbination
of sinvastatin and aspirin to be htghly
SimPatf ystalline. Figure 77 illustrates the FTER
anal y$is of this sanple to indicate that the

characteristic peaks of the“%gf;gfﬂual compounds are

present with broadening of the bgnds that is typica
for non-crystalline fornsf of coffpounds. Conparative
Exanpl e : Sinvastatin7§§gkgin D2 15] The protocol of
Exanpl e 18 was repeate ofparat Lbve with the exception
that there was no applica | aser radiation. The
resulting material was wSik crystalline, which was
confirmed by PXRD anal ysis, which denonstrated that a
Ezegmifst anti al amount of crystalline material was

present. A PXRD pattern for the sinmvastatasn/ aspirin

obtai ned without the appl i cation of | aser
radiation is illustratep in Figure\78. FTIR
anal ysis of the pesw i iy ast g spirin was al so

SO
performed, confi the matefidl was a conbination
of sinvastatip pirin. The—Nesults denonstrate

that the non-crystalline simvastatiFraspirin i s not an
artifact of the experinent, but, iQ\ 7

d, is a direct
result of the application of the | ase

adiation in
the process of the invention.[0216] The ol ecul ar
Wl hmvastatin is 418.56. Although the
zﬁoﬁ%ﬁ%@%ﬁ%ia@ﬁ,this conbination are in a 1.1 ratio by
wei ght, the smaller relatiw i Qf caspirin results
in a nmolar ratio of aspirin astatin free acid
of 1.162:1. [02 17] The abiA o Stabilize a room

nol ecul es or snall cl 3 of \f ecul es are enbedded
of fers marked enhance solubility for the
enbedded conpounds = Jeg{ee a conpound is

hydr ophobi ¢ and ofy, | gw agueus )sol ubility, surrounding
this conmpound in a-watrix of=glass aspirin of much

hi gher solubility, the rate of dissolution,

bi oavail ability, and absorption of the hydrophobic
compound or conpounds wi Il be enhanced. The greater
the relative nolar ratio of aspirin and the higher the
intrinsic solubility of the enbedded conpound, the
greater the likely solubility of the co-anorphous
conmbi nation. [021 8] As an exanple, the solubility of
crystalline sinmvastatin in water is 0.03 ng/m, which
is relatively low 1In contrast, the solubility of
crystalline aspirin in water is 3.33
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ng/mM at roomtenperature, a 111-fold differential. By

produci ng both sinmvastatin and aspirin in an anorphous
wat@b®s22¢hi ch often i ncreases the sol ubility OPCT/US2008/080095

hydr ophobi ¢ conpounds by a factor of 2- to 8-fold and
AtofiB@HALAgiue sinmvastatin with a matrix of

non-crystalline aspirin, it is expected that the

solubility of sinvas n wll be significantly

i ncreased. [02 19] ngzi e icularly high nolar

rati os achi eved with the alror phous conbi nati on of

aspirin with atorvastati | cium atorvastatin free

acid, and rosuvastatin ca aspirin nol ecul es can

conpl etely surround i ndivi a few nol ecul es of

the enmbedded statin. In this manner pockets are forned

within the non-crystalline Mitrix of aspirin at the

scal e of nanoneters, and tRi's system coul d be

descri bed as a gl ass aSpra+ nopocket packagi ng and

delivery systemfor relativ

The conbi nation of aspirim(

greater |ong-term stabi ynof, t he non-crystalline
state of the statin or ydr ophobi ¢ or poorly
sol ubl e conpound or co ils,.t hus enbedded. [0220]
The pharmacol ogi cal ben&fif oj-—the statins is
primarily focused on reducin tal and LDL
cholesterol Use of statins has beemd associ ated with
Ros 2 gbse[vatlon of the reduction of systemc
Pﬁﬁ B markers such as C-reactive protein.
Reduced total and espeC|aIIy LDL chol esterol |evels as
wel | as decreased| systiem c i nfl ammati on have been
identified as facforg tihat inprove cardi ovascul ar
heal t h out cones. pixtn hag wel bdenonstrated effects
on reducing the tpndes P Ve Q&Ja c€l ot formation
that is independently dssoci ated Wi t h i mpr oved
cardi ovascul ar ou dbn@s\]The particular pairing of a
statin and aspirih ¥dgether in a corabsorbed matrix
will offer additive and even synergistic benefits for
[ O I
As G BB RS O hosd Bl uncs AR s GREHY, Bbidiyeg in the
art \%Llﬂﬁ gﬂ;lsdcatheﬂnothdlh‘ aabisad¢ pid Pactedscopit yibs’b@ptnelrbgaﬂi of each of
solubility en ancenent ronot e consj dera
thosg campayndsip glsg) eé@&k@flﬁ%ﬁlf eregt eh He ﬁ@fgr% éﬁser wavelengths

wergi@]ﬂfr% fooiffﬁcﬁh%% &flonahP&. SWWERE, a§\ﬁ?s(:ﬁ>'§écfabove

| oavai Ity o 2 percent may Be conmensurately
nontonystdiiseahd chhanarphbust opntpzosmohs eaiﬁbommwoabdisewme prepared by

r i ni cal efits a r doses can reduce
treaflyeat o abe PREER oG T B PR COPP B0 Lot SETEple fhe
lasePraMia4ieh FOMBRMEe MseR SO at"é'h@erﬂﬁxl’l y IRNQ el twhr Vel dABths was
mO(gﬁarmalcolo gy of statins. !0222 To achi eve | arge scal e

ety transmugsion thrangherStyac odne apd aprltadde tlpaeqomnosltlon

Thaf RORE R Ry PR PR Sioa B e harser plf Fipadtta n
cacltOMRRIE€ dOAE of the diwle 1&%&&@& 10 the ergRpled Emited 1&katadA%ioRin the

ot her conpounds in a
violet range having a wavelength centered at about 408 nm (Examples 1 to 14) or at about

405 nm (Examples 15 to 18). The other diode laser used in the examples emitted laser
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co- anor phous conbi nati on. M croencapsul ation w ||
facilitate retaining stability during long term
wat@vasr4e©ver a W der range of tenperature andPCT/US2008/080095
hum dity. M croencapsul ation techni ques are well known
radlblnoﬂ Hﬁ/ll@é 5 wab 825sth cém&%@ aBatRAEET4hiAe E%E’l‘ij exddp18 AR a
described in this disclosure were readily produced in
nontdrgstaltine ﬁqrymfam tamepasitme despite thi diffdigatesan mpdenntis sameiure.

1028, ¢ A BB P S b gt R e et e e

outfil RIS 6F tERONEEV Y Bbhddned BY ashdbel paheengthi Tilis Pollows from
tendency to crystallization occurre When ezetim be

the Hﬁderéﬁllstb’zi’@‘inﬁlmﬁe r/bs & EavBit.ribelshost pises i daser lght erceligesdyiot

proggg ?c?tﬁfln }H@?ac?%s S?(% {1’1#%{ qli’i;o?%tﬁornéla%rld;ogfe?egcltrgnjt% sltates of the

conpRpiidhed prawaa tietloarom/ssllihe fspalasdrs @M@@mmhfssmn that
nost |ikely reflectlng aggregation of crystallizing

corrggismds 1, spapidis a8EPeHDaRdS OF BIg GeBdOsIHORY BB BP&reaqudo t he

Acc%'rd?rh%lé 1\9@5] Bt tflé) rotBE of I‘Eetﬁl%rﬁﬁ%ﬁﬁké AR5 eﬂeﬂded to
conposition, a sta 0- anor phous gl ass form

othar@bdﬁrﬁe;cem@diamhotgamb hombesmmmc ess of the inventi on.
Thus, it appears that this nethod can produce stable
co- anor phous conbi nati ons of ezetimbe and a statin in
a W de range of ratios and aspirin can be added to the
conbination at a level of up to at |east about 20
percent by weight to produce a stable highly
co- anor phous conbi nati on of ezetim be, a statin, and
plus aspirin. [0224] The nol ecul ar structures of the
conmpounds treated in the exanples of the invention
descri be above are significantly different, as shown
bel ow. Aspirin, Sinvastatin, Ezetim be, Atorvastatin
free acid, Atorvastatin cal cium Rosuvastatin cal cium
As the nol ecul ar structures for those conpounds differ
significantly, those skilled in the art woul d expect
the nol ecul ar orbitals and spectroscopi c absorption
bands of each of those conpounds to al so be
significantly different, such that different |aser
wavel engt hs were required to effect the observed
changes. However, as discl osed above, non-crystalline
and co- anor phous conpositions of those conmpounds were
prepared by treatnment with the process of the
i nvention. For each conposition in each exanple, the
| aser radiation fromdiode |asers emtting at
essentially the sane two wavel engt hs was nodified by
transm ssion through a Strachan Device, and applied to
the conmposition. That is, there was no significant
difference in the em ssion spectra of the |asers used
in each exanple. One of the diode |lasers used in the
exanples emtted |laser radiation in the
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viol et range having a wavel ength centered at about 408
nm (Exanples 1 to 14) or at about 405 nm (Exanples 15
W 2002852240’he ot her di ode | aser used in the exap@l/E52008/080095
emtted | aserradi ati on having a wavel ength centered at
Wwhah9oi.iféd nm Each exanpl e provided a non-crystalline
formof the conposition, despite the differences in
nol ecul ar structure. [0225] As di scussed above,
wi thout bepragondions Phyrmagasiogl canpasyiopetqraiesing hat t he

0 : ' f I i
non gl RO St o PRRN G SR RRERR Ao iRy
Principle. As a result, the short pul ses of | aser
I'i ght  arEhelmelirearphotspharmatiedecd bomposstidhadcordin gtoatdim 1,
with the different vibrational a g/or el ectroni.c, ..
wheggig thep @q:f‘éltxezgrgﬁg@pplp rp&e §eéecr5?<£ pgdhg group consisting of aspirin,
ezemmes:mfﬁxaghﬁﬂ, Rforl AR frdeBRRY, StoR@NINY ERIATI AT rOvhfiRin
corresponds to specific absorption bands of the
calcwmposi tions are not required. Accordingly, it is
submtted that the process of the invention can be

readi |y extended t o other pharmaceuti.cal and.organic

corbost e narphes R AT RS ARG PR S WMhEr or
claiRaramacesdlécied freMNROgioup @bnsifFITiestMBiba/simvastatin,

non-crystal |l i ne, co-anorphous blend of at |east two

ezetyRiberisertatttal GyRprgHEbe/ gtorvastatin Gea apd (fFeliibe/rosuvastatin

r D I, G | . Y . .
Calc&ﬁ@’r el nl% eésglgk&g?ér%r{égagg#ﬁég t@grﬁv'%%%%s agfr? 8%%5}%?’1‘ rom
ezetihibe@taupstanBecsdcidigspain, @sgimibe/rosx adtatin dadgium/aspirin, and
sinmvastatin, atorvastatin free acid, atorvastatin
cO-HBATERQHH CORRYSIHBRLPIRTELE At deAstPrimtata: anfifSPIEB- anor phous
phar maceuti cal conposition according to either of
cl &, s lr}ﬁ:%-%mo E&@%ﬁﬁni&ﬁ’t’i@a‘l B&n?és‘i’t‘i’cﬁl &@Gﬁl‘ir?ét'orbﬂy%ffclaims
ezetim be/sinvastatin, ezetimbe/atorvastatin cal cium
1 toéz etleatedb Bbmtthe groap songistinged atpgvaptatin free acid/aspirin, atorvastatin

ezetim.belrosuvastatin calcium .. . . ‘
calei ety RV AP ALDIPVE aD Sl &R vast at i n
cal cium aspirin, ezetimbe/atorvastatin free
acisl/ aspriel da-anesrphousipheimi sutics tahposittal wicordiras®ianl Bf claims
and co- armrpghous con‘ﬁosi tions conprising at |east one
1 tok, Hthereimihg PhajpRaceyficalcomprsitiqiL is RBWBEHF8Uphar naceut i cal
conmposition according to any of clains 1 to 3,
selgct ed UBEp R £RRSESalhe ShmBb At NASI ALk
freég aci%}goggglsri nI,) t orvast atli%n calecilal?r?as{plﬁrc?lﬁ}?ﬂﬂng at least
one organastaatponhd,ghe pioogssaothprissig\eaplyatg lasec addeatiom fempiat feast two
0. .The co-anorpho rmaceuti cal conposi.tion
iR A BTAIRD AT CHFEOTE LB S CGRBMERn @rglvent, and
evapIRiBHE Wb lveR! whSEROAE lds@valiftibe IRGABRANSpulIRd, Maving pulses
process for preparing a non-crystalline gonposition

witlcamefféctive gveregd pidsstlengik obngmere then spowi A€, setvadprand dlasslaser
.CO isin l.vi nag.J-aser radiation fromat |east two
fadla‘il q?%?lgnela&? %gé;rr%sf’gﬁlgerg%l% Viegeﬁ f the at | east one

organi ¢ conpound in a solvent, and evaporating the
solnent , Thetpeo@k$adcblihgwerlaimaé]iviierein tliesat Gaabi dralrganic
pul sed, having ﬁul ses wi.th an effective average pul se

compappd 1§ agthapBaceBlie] composiBIut 10 9 seconds, and the
| aser
8. The process according to either of claims 6 and 7, wherein the at least one

organic compound is selected from the group consisting of aspirin, ezetimibe, simvastatin,

atorvastatin free acid, atorvastatin calcium, rosuvastatin calcium, and mixtures thereof.



radi ation fromeach |aser has a different wavel ength.

7. The process according to claim®6, wherein the at
WO e@stsnme or gani ¢ compound is a pharnmaceut i caPCT/US2008/080095

conposition. 8. The process according to either of

cl & ms 6rfodess ¥8FEhNS I Alc1diBasto 8NRh&EEBAR [ dast one of the

conpound is sel ected fromthe group consi sting of
lasezgsqunity visibéezlightni be, sinvastatin, atorvastatin free

acid, atorvastatin calcium rosuvastatin calcium and

ure [

ol ’(,J‘Il,toan gni gﬁécee?\g/\%&ord-{ﬂgtooiq eg‘gcfanggg% \Qﬁerle?laoglggas%f emits
radiefiort & thé aeRIBV ko bt rank@, anBhmepases enits sadeaiod iimchetred soyear IR
of clainms 6 to 9, wherein one |aser enmits radiation in

ranghe near WV to blue range, and one |l aser enits
radiation in the red to near IR range. 11. The process
accqr di ngyel o@e@ya&t)rcﬁhgtorrﬁ]y%ftcpauwa G BhdleilBRe ha%éﬁémlts
enmits radi ation having a wavel ength in the range of
radifti@mhaiiogia wa0gengih abibe trangz®{ifrom ahvokt 0(ktd aévget 4’8 sand one

tscl BiE P BB SRR 1 Tk O oBaREucka0dh g ss0 o
to any of clainms 6 to 11, wherein the Iaser radi ati on

i s 1podi fT}Qq)rM\édsba@oﬁlﬁg'lﬁ‘cﬁﬁﬂ' dPRWIRE 6 td ME, VHidréia Migdlaser radiation
Devi ce corrgrl Si ng}? first d| ffraction gratl ng_and, a
g

is moddisdavigh vifeathe miraghwn Revies qoamrising efishditfraction
o SO 654 SO 1468 B

firstdndrsecandtdiffracasepmtiage di ode | asers. 14. The process
according to any of clains 6 to 13, wherein the | aser

radi,ati has an effectjve .average pul.se | engt
o5t hatheBge AGORBNE LTS L2 Feherdp e pss et diode 1iers.
according to any of clainms 6 to 13, wherein the | aser
radigat i orhelsceadabided toVﬁlyQif%[a@ﬁ§6@¢“1§&VIBe$ﬁﬁtﬂ|ib Rbert&diation
nore than about 10 15 seconds. 16. Th e}(flrocess
has g efeativegvessanylsolengthaifme neore shapsbopiuklt heecosdpr i si ng
applying the | aser pul ses fromat |east two different
| as@rs [
an;l%o f ﬁl{agrﬂrrré@egg ?&agcﬁng -fge}r%la%glﬁg ?(? z.? ﬁg}?eg%g tﬁkglagé? radiation
has basffectpvelasexagé pulse kehgﬂheﬁsm rhavo tletinf dbentelir’ Ismds |n
al ternating sequences 18. The process according to
any, of ai ns to 17, wherein, the o ent.is an .. .
2 Shol TiEgTeeaipBtie S A PTLS fo Ly b SofBrisipegpplying
the Iaeerlplnsewﬁﬁ%ﬁﬁmegshevosalf%eﬂt lak&rs @Rmﬁtaﬁ@duat al cohol . 20.
he "‘process according to any of clains to 19,
furt her conprising obtaining a solution of the at
| ealst oﬁléhemrgcm% ecceushipbioranyiod clrims b ye bt fprthericagiprinag applying
| t t e. din a
laseéglil/lgés %Or{:lgn eé%lﬁ‘é“?" dlflf&gﬁyl?s%gs T %ﬁetgﬁ%g{sngg g;er%aﬂpdl? C%F Ton pul ses
to the solution; and
18.  The process according to any of claims 6 to 17, wherein the solvent is an

alcohol.

19.  The process according to any of claims 6 to 17, wherein the solvent is an

absolute alcohol.

20.  The process according to any of claims 6 to 19, further comprising

obtaining a solution of the at least one organic compound in a solvent;
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evaporating at |least a portion of the solvent while
applying the | aser pul ses, thereby formng the

wWor90522d86 al | i ne conposition. 2 1. The processPCT/US2008/080095
according to claim 20, further conprising heating the
S 0|ﬁ¥£di1§%1t_h@fsolﬁlt1§n 8 the QA Rhst NS 0B MR iR HB U o lidéd Ahtainer;
the application of the |aser pulses. 22. The process
acca@pﬁ'nnggth@éasclt riliation pulses totike sadetigy, ked ng heat i ng t he

solution.to .a t erat ure of , abpout. 1000C 23.. Th

or G Runees s B B 4 BusrtoL P RbinG g 57 1o B, tereby
forngia dﬁdm@?@t@mwic&gf)mﬁoﬂ.aser radiation to the

solution of the at |east one organic conpound until

the evapogration of the solvent is conpleted. 24, The i

pr ddess HEdBpPershacconlies 4 ¢lripm20. fyther spmpEsipe heitig the solution
of tl?eoﬁllédgg%ﬁé]&géﬂl: U&ﬁlg&nﬂfd&ﬁ i a p?i@ﬁon%ﬁh@fa%rﬂu‘fses.

conpound to“room tenperatufe as the sol vent

evaporates. 25. The process according to any of clains

20 220 24 hefpuotesgaccontimg tosilaign D, dudhrer icomypesiag beatinigdhe sflution

ol vent for . a Lad of tinme after the application of

toa %f@%eira?lﬁeu‘?fgﬁbf’lﬂﬁﬂosei nitiated, and then evaporating

solvent while the application of |aser pulses is

ComBi NueFhe p#bcesd E&oﬂﬁ@%ﬂﬁ@y@f@&ﬁlﬁb DO td 22, ChrdhdPcamprising

further conprising applying the | aser radiation of the
applying the fseiadiation F%thé\%]ﬁlviﬁ%?f s ableastine gpgapisrionirpund until the

e ss according to any of clains
evmgggggl@%ﬁeﬁﬁg?ﬁgg&ggﬂ%%§3ing appl yi ng the | aser
radiation fromat least two different |asers
si il t arldmysbeess &Bordiletoprlaoed} fatiwo coinpgsing cawlyngahe solution

clainms 20 to 26, further conprising applying |aser
of U L IGHS! PP AFERHC FRRFULID TeRTF PRI e GPasq Tt Svaporates.
alternating sequences. 29. A process for preparing a

NompsCr y stil grodt8s SRBRASS td B of hEmPLOEELIH FGANER cbSipAsin
passing |laser radiation through a Strachan Devi ce, tﬁe
prevanting beaporion o seluenipiss peyicd dfitineg afipr therappliraiongifdaseng
.and a.second. di ' | f t] .
reoi e R e Ao A f SR P o AR Fser putses i
confiifeldr acti on gratings, canceling a portion of thelaser
radi ation by destructive interference, and producing

effective pul ses of ] aser radjation by constructjve
i nt2r f erTé’r?dJé?CﬁébcherA@g aifd Rty FamPBsing aRRl s the laser

radigt?cgrfmhe LGS Eﬁ’lﬁ B JBYia66n bPHR sSREMLS BSmpIRIGAM i Si Ng

east one pharmaceutical conposition in a solvent;
and evaporating the solvent. 30. The process according
t 0 201 ai ritePprosgeeacsordingie quilof ekriro$ 20 tos2, furdledr soinprising

ave.an effect.ive avera ul. I th .of .no nore than
apoliiiin® TSl fe 188 U PErenl BT AR Rl
either of clains 29 and 30, wherein the at | east
28.  The process according to any of claims 20 to 26, further comprising

applying laser pulses from at least two different lasers in alternating sequences.

29. A process for preparing a non-crystalline composition, the process
comprising:

passing laser radiation through a Strachan Device, the Strachan Device comprising
a first diffraction grating and a second diffraction grating and a refractive element

positioned between the first and second diffraction gratings, canceling a portion of the
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one pharmaceutical conposition is selected fromthe

group consisting of aspirin, ezetimbe, sinvastatin,
warawest@tin free acid, atorvastatin cal ci um PCT/US2008/080095

rosuvastatin calcium and m xtures thereof. 32. The

lasePFRFRDA b HiNG idterfaBYceOfnFh RGN ?ffé&ivg %}uls\é@@ft‘ lﬁééﬂ radiation
e

the phariaceutical conposition is selected from
by cgngupstive frgerderemg; of ezeti mi be/ si nvastatin,

ezetim be/atorvastatin calgiu zel i m bel at orvastat.i n
rr aobrihe L e ARk Pl it G Spdi MR ASbAtiLE
comPSin Bt RAsInEYABhBIcbIt S Qmipdyitichda taislvesr, ah@r vast atin
cal crum aspirin, ezetimbe/atorvastatin free
aciciArpiing the selyenti ni be/ rosuvastatin cal ci unf aspirin,
and co-anor phous conpositions conprising at | east one

stafi n aﬂ%g%é%igﬁ %d}jor toTﬂﬁnﬁéé%gﬁ?eiﬁ&% i’éeé‘gf faQerdRdiation

of “cl ai ms relin armaceuti ca
have ampfifisitive anerage pbelengtl of nomdrk éhagrabogt 100 nstetdsng of
atorvastatin free acid/aspirin, atorvastatin

cal cium gspirin, sinyastatin/ i.ri a rosuvast at j.n
Cal3§'r ur AEFgess according to either gfs crfalmsl}9 anﬁ%, wherein the at least
one pharmaceutical composition is selected from the group consisting of aspirin,

ezetimibe, simvastatin, atorvastatin free acid, atorvastatin calcium, rosuvastatin calcium,

and mixtures thereof.

32.  The process according to any of claims 29 to 31, wherein the
pharmaceutical composition is selected from the group consisting of
ezetimibe/simvastatin, ezetimibe/atorvastatin calcium, ezetimibe/atorvastatin free acid,
ezetimibe/rosuvastatin calcium, ezetimibe/simvastatin/aspirin, ezetimibe/atorvastatin
calcium/aspirin, ezetimibe/atorvastatin free acid/aspirin, ezetimibe/rosuvastatin
calcium/aspirin, and co-amorphous compositions comprising at least one statin and

aspirin.

33.  The process according to any of claims 29 to 32, wherein the
pharmaceutical composition is selected from the group consisting of atorvastatin free
acid/aspirin, atorvastatin calcium/aspirin, simvastatin/aspirin, and rosuvastatin

calcium/aspirin.
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