ROOM TEMPERATURE STABLE NON- CRYSTALLI NE ASPI RIN Rel ated Applications
[ 0001] This application clains benefit of U S. Provisional Patent
Applications Nos. 60/999, 445, 60/999, 462, and 60/999, 483, all filed
Oct ober 17, 2007. This application is also related to U S. Patent
Application No. 12/252,458, Attorney Docket Number 14331/30004,
titled PROCESS FOR THE MODI FI CATI ON OF THE SCLI D STATE OF A COVMPOUND
AND CO- AMORPHOUS COVPCSI TI ONS PRODUCED W TH SAME, filed on even date
Field of the | ROOMITBMPEBATURESTAPEENONGREFEAHINEAFFHIB ed to
non-crystalline glass aspirin that is stable at roomtenperature and
to processes for its preparation. Background [0003] Acetylsalicylic
acid (ABA) was first synthesized by Charles Gerhardt in 1853.
However, Crebaddpplibatonrsot pursue his invention. Bayer conmercialized
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possi bly for some microscopic residues, anorphous aspirin has been
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[0002]  The present invention is directed to non-crystalline glass aspirin that is stable at

room temperature and to processes for its preparation.

Background

[0003]  Acetylsalicylic acid (ASA) was first synthesjzed by Charles Gerhardt in 1853,
However, Gerhardt did not pursue his invention. Bayer commercialized crystalline
acetylsalicylic acid in 1899 under the trade name ASPIRTN. U.S. Patent No. 644,077 for
the crystalline acetylsalicylic acid was granted in 1900 to Felix Hoffmann, a Bayer
chemist. Until recently, the original crystailine form, kuown as Form I, was the only
known crystalline form of aspirin and the only form of aspirin that is stable af room
temperature. As reported in Chemical & Engineering News, November 21, 2003,
Zaworotko et al., J. Am. Chem. Soc., 2005, 127, 16802, reported the synthesis of a second
polymorphic form of aspirin. Aspirin Form I is kinetically stable at 100K (-173°C), but

converts back to Form I at ambient conditions

[0004] Amorphous glass aspirin has also been formed. However, except possibly for
some microscopic residues, amorphous aspirin has been produced only at very low

temperatures. Above the glass transition temperature of about 243 Kelvin (-30°C),



anor phous aspirin converts rapidly to the crystalline Forml. Thus,
all prior art fornms of aspirin convert to Form| at room tenperature.
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[0007] The present invention is directed to non-crystalline aspirin. Non-crystalline
aspirin in accordance with the invention does not crystallize during storage for at least
about 30 days, preferably, for at least six months, and more preferably for at least about
one year at a temperature of from about 20° to about 30°C. The non-crystalline aspirin of

the invention may be microencapsulated.

[0008] The present invention is also directed to a process for the preparation of
non-crystalline aspirin. The process comprises applying laser radiation from at least two
different lasers to a solution of aspirin in a solvent, and evaporating the solvent.
Preferably, the laser radiation has pulses with an effective average pulse length of no

more than about 10™ seconds, and the laser radiation from each laser has a different



wavel ength. Preferably, at |east one of the |lasers emts visible
light. More preferably, one |aser emts radiation in the near UV to
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application of laser pulses is initiated. The solvent is then evaporated while the

application of laser pulses is continued.

[0013]  Preferably, the non-crystalline aspirin of the invention is prepared in a process
comprising: passing laser radiation through a Strachan Device, where the Strachan
Device comprises a first diffraction grating and a second diffraction grating and a

refractive element positioned between the first and second diffraction gratings. That



Figure 1 illustrates the powder X-ray diffraction (PXRD) pattern of a

control crystalline aspirin sanple; Figure 2 illustrates the
powder X- V&9 20§24t i on (PXRD) pattern of non-crystal PCR&S9BPI0P% of
t he inventi on; Figure 3 illustrates an infrared spectroscopic
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cryst al | i mecraggpulsedergtinpl ® mbrefhapabents 0”Betoatids.ed Descri ption of the
I nvention [0014] As used herein, the term"non-crystalline aspirin”

refers to m. N at, upon a powder X-ray diffraction
(PXRD) an ¥Dfe,&51 Gl oRE pattern that is substantially free
of any P3CRD peaks that are typical of a PXRD pattern for crystalline
aspirin. WO 209to0biip4isreThesrods XoaeadEaction (PXRD) pattern of a control

crystalline aspirin sample;

Figure 2 illusirates the powder X-ray diffraction (PXRD) pattern of
non-crystalline aspirin of the invention;

Figure 3 illustrates an infrared spectroscopic pattern of the control crystalline
aspirin sample;

Figure 4 illustrates the infrared spectroscopic pattern of non-crystalline aspirin of
the invention, showing broadened absorption bands relative to the reference crystalline

aspirin sample;

Figure 5 illustrates the powder X-ray diffraction (PXRD) pattern of crystalline
aspirin formed in the process similar to that of the invention, but without the application

of laser radiation; and

Figure 6 illustrates an infrared spectroscopic pattern of the crystalline aspirin
sample of Figure 5.

Detailed Description of the Invention

[0014]  As used herein, the term “non-crystalline aspirin” refers to any form of aspirin
that, upon a powder X-ray diffraction (PXRD}) analysis, provides a PXRD pattern that is
substantially free of any PXRD peaks that are typical of a PXRD pattern for crystalline

aspirin.



[ 0015] The present invention is directed to a non-crystalline form of
acetyl sal i Cé| ic acid or aspirin that is stable at roomtenperature
and to pro¥R3¥8ESRHE produci ng the stabl e non-cryst al | PREUSHOHPIPS
aspirin. The non-crystalline aspirin of the invention is stable at a
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bands than the non-crystalline form Some bands in an infrared
spectrum may al so be shifted somewhat because of changes in form

bet ween cWREYPPFAB material s and the non-crystalline PETMSYIS/HIHEI8
same conpound. [0022] The results of FTIR anal yses of crystalline and
non- cr yst &b018he aStpmmier)ﬁ“{Epattdmﬁirica_,tsmﬂiﬂemsﬁﬁg tiHiﬂast&t@lride-gure 1. The
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crystalline aspirin, |IIustrated in Figure 3 are relatively well
defined. I[0010pNt haciniradtBigheR patidarthe PRRDNattanrnf aoy-siyadalling @spaspbf i n
illustrated in Fi e 4 OV|des relativel br oad. gbsorpti on bands. A
conpari soﬁheo‘fwﬁtrﬁ@g F@b@%%g@t deyponaryst %“%Wilﬁméi%%{{? Gonirast to
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sanpl es are the sane chém cal entity. However, 'the broadening of the
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form As 3 diReldy hd® hﬁéﬂs?tﬁ:@ nb 'ggzla{er fHaf HRYESMhe RDBRL BIFighed! amikSis efear
crystalline aspirin shows a hi degree of birefringence that is not

observed ieHidgapedhaj fhmplélwgalm hYeP i 3siiustrgler emFigaesids istsbstartiaBy ed
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Is clearly visib ysta I ne sanp

pol ari zed rbm@MPmmmewtpmudmabsmgr aph of the crystalline
aspirin, exhibiting hi gh order white interference colors. [0024]1n
contrast, (048! ¢ RRANExlche Ml SRRERYAtA: POl ALLASY e 16585 COPY

photonicrégra pure pi-C non-cCr ne as iTin par Pl es
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non-crystalline form [0025] The non-crystalline aspirin
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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 aspirin 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 substantially

random, likely making the non-crystalline aspirin more soluble than the crystalline form.

[0021]  As with the disappearance of the characteristic reflection peaks of a PXRD
pattern, as the amount of the non-crystalline form of a compound increases in a sample,
the Fourier Transform Infrared (FTIR) spectroscopy absorption bands are broadened.
This provides additional evidence of the presence of the non-crystalline form. Infrared

spectra of crystalline materials typically exhibit sharper or better resolved absorption



sources at a relatively high pulse repetition rate, and evaporating
the solvent. The pul ses of laser |light nmay be applied simultaneously
or in alte¥RaPRE28kquences. [0026] The effective | engPETES240HE800MHser
pul ses is preferably no greater than the picosecond range (1042 to
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em SsSi ons | -Sim { . h
sers. " pigflata iy b MUENRISN Mot T Sl B FTHEHELANG!
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I 'engt h.  Thiossiéodt vAtemé hGd/Relike fRhl FHRY dbnffotilei pl €. As a result, the
short pul ses of laser light are believed to provide photons that

interact with nultiple vibrational_ and/or electronic_states of_ the
aspirin tdo®3dvi dee frierenss inthy ivalp] ststuropfprionart srstellipe pspifig aed e
havi ng an 1584 t : : i3f 1 i of
e aap 11 o o SpAPAK ISl AR kR TRy

| aser pul SBEMapkotpmirdegreshsief thesuistalinegnt men-suisillinedormsh dn pelgdred light
IR L R e e e S R T T g

t o St r achamisoepiv srtribRievhichtiremblecutes iSthearpmallinefim ale rehgedintao a

devi ce of .the type .disclased t rachan i lhose patents. A _Strachan
bevi e, *adieliy PR PRlR 85 Bbtenhiy BERR pTalipe Bwhchsaredili AR 1
conpri ses ianf mickdscoivy fHobshicRBrHhasH dgstARcE RpERGALEs dhizh dagts on
grating and a_refractive el ement. positioned between the first and

second  di fieEEERRAs thatdt 7o ghseryadan perelvagarorysialline aspinevhich ckniisus or
pul sed, i s &fﬁ'gan%giﬁ% Qt? E&Tb@ulfeé fouhd ff thé ERghiiRe f&{xﬁtﬁﬁ%m%eﬁ&: is clearéy

refractive el ement,” and second diffraction grating, at |east
portion ofvisible thyeughoirsa lsghly caystallinelsgmplaie @ peldritey lighbmragescome

1 8okt SEASH GRLBh b REFIR LR iRt

subst ant i abloys.cancel s the beans as they exit the Strachan Device. The
refractive elenent allows the cancell ation to occur over a snall

per cent ag t he | aser. sour.ce rather .t han, at single critical
Paver onat o0 00 d% o ey POdSSore 36! oisHaRe fiodaiel Pul ohitrobecs

i nter f er enmetoaEedtrapled ofpare ikdttoph h-oryithilrshiRPIaRlsg op A $eEniin, TR
cancel l ation el epent. in selected directions fromthe aperture. The

spar se nod®&engs otrrdingsees 1§ avidptcs of senstryealbine awigheiheusmiopn Asggtedut

of the StraghanitEMb&Re tQ@pHEd he bRiefaRBhnstldn 6 hOlb&NdsehR REBuAY indhe
di stance fromthe device. The constructive interference only occurs

over ul t r ssrgtadiine imebupismobprssenhivdhe pomuerysteldisefors. i n ul tra-short

pul ses of light. The pulses are believed to have effective pul se

| engt hs ofrof) MOFG. hHAB~RRAME agﬁfi@oﬁtﬁgﬁﬁ%ion[iggéghcemsfl&ﬁosﬁgr AR

Devi ce, fractional changes Iin the wavel ength of the | aser or relative
solution to ultra-short pulses of laser light of different wavelengths from at least two




anplitude nodul ation of diode |asers at a frequency of over 1 MHz is
well within the skill of those skilled in the art. As a result, pulse
| engths having a duration in the picosecond range are readily

attai nabl e, and fentosecond or sub-fenmt osecond pul ses are attai nable
with a properly prepared Strachan Device and anplitude nodul at ed

di ode | asegourdePRt3ktiafrely E¥iapRictepetitibiratt, S@NVEIvOME tiéisolent] THepulsel he
pul se repetitiopn freggenc . of the S'H;J ng%of extrenely short duration
pul ses is oidriehieht By OR PTUSH PR IRRSOHE LI AT IRE EGREKEy of the direct
| aser diode drive or the acousto-optic or electro-optic nodul ation
devi ce. ThoRéiherrpeffedive @afthrmdtha laéd paiseoil ptefieatdy negtatbraberther i ve

method will, result in te flsuctuatiaon in l.ager. center. fre R .
feduci ng t REPSERISEES (I 1o 100 RRor et TRt Redl tp e s s Uy L0
lr:)mdul at on’%&@‘ﬂ&)ﬂiﬁ$ha&uﬁiféﬁtb&boﬁlfrﬁlgét(<E{D"stsbtan@)p?xietafgmfn‘ser_ts beforaptul at ed
eamis greater than the dj ter o e optimal nodu i on rture
of the o1y Bidn o BTN R S I VR et iaiht RGP T A0

t hanI the i %&gﬁggﬁt@db lnmG prdferddly, invBe £dof @ehviviet @PA RS binerange, tleee frefoebiypn
to alter.

I n, the present th of . produci ng the
non- cr yst a3 #ae 65%%58?1 E‘Hi45$Fﬂa autr‘lggf”a‘; FP“S‘PﬁﬁSFPPFQEEEB’J@ﬁE% of
ul t r a- shor bmis@s@enpiddsit SefuppePhalkl of B8 skiblewBedtinful BE. Sittwden SRS 550 Bd
applied to the_aspiri .a@ di scudzsed above, it is believed that the

out put ban@RGUHTYY 159 Proferaplzda fhe redto geay i I meRrPTREhlY 2t se
| engt h.  Thiggyd@lethdFFobd Bnitd20 tdeerdsaintl Wskhig tR6 l4ebie haviis dniksamil t, the

short pulses of_ |laser light are believed t rovi de otons tha
i nteract weEEsAAtsEleEwaY Prdfal i Tr&h]ﬁ?fﬁ %ﬁ‘é‘%vegflgt%lhe

aspi rin to1R&9\ok 6 laktes WderBikdlGisdbtérB®nda®5 50 nrhiSndy be @SR sdn@sSer s
havi ng an em_ssion t hat corresg&ggs to a SEE%I f.ic absorption band of

the aspiri APRECEIONSt BPReHGH Baef 1o avefogen 0 Ot oug lagsr bpyags eenfes not

critical. Gaededp@Sdtitom HRVI008EMIoE7BINARMGUSEAED Pisdraehg 4 Batereni ts in
t he bl ue-violet band (preferably about 400 to about 470 nn) and a

| aser t hat wakglength of HopbaborA0P & #eut470@Ft ar ed wavel engt h band
(preferably about 620 to about 680 nm. [0033] Preferably, the

pref e][red @0m¥ nawffim@:tsﬁiﬁgxmebgmm lgﬁ&&eﬁmﬂﬁﬁtmedﬁlﬁutfbﬁncﬁﬁm*&b_fmeti ve
interference of ultra short duratjon in.t t vel en egi ons
that are pﬁ%ﬁﬁ§éﬁoﬁﬁ§?ﬁ4§1’¥&?§ngﬁV !?‘ET %Fﬁﬁé??ﬁﬁh P %fﬁ@ﬁ%gﬂﬁﬁ%g
bound by t Ipggéipe. Ak aiGulpahd Due gulbdF labdigighl dbeiseliatddnGpHeiae sintens @fat
ultra-short |aser_pul ses interact ith the el & t roni.c,and/.or

Vi br at | onafntecl e Tl DR R FRorSleSReRA TG 5 HCCFRTER I de e

i nteracti oRgp-cARHHing fors, APLeEM 148G heviNSirtdmifedin fRiticOifespdidb & a specific
disrupting the crystal structure. [0Q34] The room tenperature stable

non- cr yst aPsoruion SpdqftheFsPipp &eingt78Me8n i s preferably produced by
the alternating application of anplitude nodul ated sparse

const ruct i yeo28pdeRreferably, tis uli@ahvrt taee pdiséstes goduckdbemsdifiig thaneppassed
through a Strachan Device, and, applied to.an _aspir| olutian, in a
Sol vent . - PRETBFRAT pReAAr B RSP R I AR ae o e E e D
frequent | y waly@)2adiddiédby OOl PaaisNG 6,064/5i0cad b1 Di@anSaachad.vents in
which aspirin is at |east noderately sol uble, that evapo;%te glt about
roomtenperature to about 130C, and are nontoxic. Prefer ﬂf,e t he
aspirin i s neiesS ok Ve “Srachan Beded10bfers ngldevita o the ek a@fselbied by Sthdanin.
Sol vents are preferapl nhydr.ous, . and .t he .pnst preferred sol vent is
anhydr ous é@%gﬂ%ﬁ’ms' [“g%%‘%@rhé?"é?eaﬁ "{?gn%ﬂ'@%eag@r aﬁf?ﬁeﬁtﬁﬁn 2GpHti ed
to the aspincieth, sahgHsbONfiifilactdAGrABE Wi second diffraction grating and a

refractive element positioned between the first and second diffraction gratings. When a

laser beam, either continuous or pulsed, is passed through the first diffraction grating, the



is substantially evaporated. More preferably, the aspirin solution is
heated during the -10- application of the |laser radiation and
evaporatidﬁogwmﬁh@“%olvent Most preferably, the |aser PEAGSHOPBH098s
first applied to the aspirin solution, where the solution is covered
with a tr afsptvedtmedyed thhecomidhitahivn glating, pt leee atpsrtenad dredtehanis of

appl | oat | OIPPLRRLERORBEPE B E bR PG PEa Y R 2ol Dglbeams ot

evapor at egass[tR0dg#] theiSehezaDeyice kdaltd m&iegtﬁ:cﬁoaﬁﬁdr&@eme irasabsth@dlyem ts
in the blue-vjolet wavel en th and %@Paser th emts in the

r ed- or ang&2REPENERRF 2B H15Y | XW&& é?féﬂﬂey, F Féracieeslengt alleyaiey
emt in thedARGR tQBo&?Q%r A808NHercd %goﬂgglakl{r@oﬁegra'tﬂ%r 128 of 2588 OF
about 620 to about 680 nm respectlve More than two | asers

em tting atitichl Magelerath.wavel engt hs may be used with the invention.
Good results have been obtained with a Strachan device and di ode
lasers th R8fati 05 sidift AL bR A LIRUEN IRAREORER Snc
the inven on has een to prov e non-crystalline aspirin“in

t he pr esehoe flefluency paskesaifithe dehesllpliocdeseniay seddosad dnectpms fiormibd apertuam
inert at here The [ b QVi i

ni t r ogen m;i'% F?aﬁ?’ﬂ nodcs of cogsl}ucﬁ{/eﬂﬁ%%f] %élf?ff occ}ﬂr onﬁ&%%erg Otléi 0111'%1% g%ge Strachan
ni trogen iDevizeedsahs mcbonaﬂﬂmwsmteoferehbeaﬂarmancg &®mnhk dewtd. m‘h’ea:bﬁstﬁm&ve

tendency of the aspjrin to OXIdI e during. the process The

fol | owi ng m{eﬁﬁerw%oglyr@cwgm%& st s %qudF’IaPE’s‘ ?Safﬁs%‘éJ %i"fflh%m

pr ef er r ed ,@RBOGH TPBN PheQfulded Bre PERSRA ko haV¥ @FfEdtRA puRS tbnihs oA mb: A
construed as |i g tlng the invention, the scope of which is defined by
t he append@eertdPaperends 0040] As di scussed above, non-crystalline
aspirinis far fromthernodynam c equilibriumat roomtenperature,

and has al U@O? begmh { FRHAaPHENMESD BidkionkPeHRBads Y fHe At dvERER bf £ laser or
crystallize at tenperatures above the glass transitions t enperature,

whi ch is wditiverpmpbinides eﬁwa‘@h@eﬂemhe laseipanss repid tirasletiondnfsrlecation of
However, e, de%ﬁtést folf &a&&&% 'ﬁ%@ﬁdn%ﬁch%{l%és% &LTJ Al Albld ?ﬂmd@ afigCor dance

wth the invent1 on tsS as om nant non-crystalline
gl ass f or diutteatiors s junetbon tbmpﬂdtur@anmmwmaﬂbahheha]asaroemmfmqparcat Wsea

of 25 m Aseust walnup ool il srBaTRC Craayriag o eERTo G GHEa Dy

short wav %hf%&qiﬁhé Vinfl€inpans40 Elaivelyaiallilbw de qredy hap pddemd dghtidic tltheed

laser light froma Strachan Device was applied to a solution of an
aspirin i AREYYr troduletippigfiode lasers at a frequency of over 1 MHz is well within the skill

of those skilled in the art. As a result, pulse lengths having a duration in the picosecond

range are readily attainable, and femtosecond or sub-femtosecond pulses are attainable

with a properly prepared Strachan Device and amplitude modulated diode laser.

[0031] For example, with a continuous diode laser, the pulse repetition frequency of
the string of extremely short duration pulses is defined by the amplitude modulation
frequency of the direct laser diode drive or the acousto-optic or electro-optic modulation
device. The inherent current modulation of the direct laser drive method will result in
more 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



Each of the approximately 3 cm expanded beanms was slowly rotated over
the sanple at a distance of 25 cmfromthe Strachan Device. An

anal ysi s OYO2H&032#at ed aspirin with plane pol ari zed | PERUSHO#PRH8Bopy
denonstrated the occasi onal production of a small fraction of tiny

i Sot r opi c odteopidatvall bé leasieplymodpdatet thhh theliees rddnaaudnpethaefiédtivet er (1
mm in size,  that re.stable at roomtenperature once the sol vent
had evapoﬁﬁwmﬁtﬁf\éﬂﬁmﬁoﬁtﬂ@hﬁﬁopl ets had a core of birefringent
crystalline material and a halo of isotropic aspirin, though a few
dropl et s \&03@] pulethy presait befliod of plrduéibg thetnpnakystdliénc 60k 6DBbRInNBEE, al
to resist grystallization when abuttin ormng fro of

crystal |1 2EGRRE R RiRs TR et P‘ﬁ‘é’gss"{f% A PRy bl et lasers are

non- cryst ahhlicd®o BeRbpitin. Ak dlsh@sédureot, io8 bRRAY et BLOHnRish FEhBOd
once desolvation has occurred. Ex [0042] The frequent,

anple 2
repeat ed $6gEenedlenphby bashohrdse 1&%@ Thia deltewsdrent e plusentaietyst abl e
non- cryst %h&igfe. lega s ie rsft'lé}t é1ﬁ§é§ lof e Eﬁ%bgﬁ&z‘é{i"fé g\%rBﬁdQI)h&anttﬂat
about 80 to about pef cent of nore oF ansparen ass
non- cr yst aitbracievifspillitiple. vitdetiplabarsl/ wfelgotromc glats of/thraspinin tl profidatisut 2

to 3 mmor _nore and . akes of Ss_aspirin dozen f mllijreters w de
hove bown 3Pl RS st oAy Plesdth 8 RABbE Y aRE8H Ruef CorfespassiTEs &5seottl
sy sghuiaa i nipavivada iagmid v T iiaicctes s A
of refl ecPPBW?'an%regﬁtﬁmﬁg}%PQg@ﬁég uging A daserhal patsdp e hBieagipler band; o

i Il ustrat @gtefehibly f40€40b to Th&ut Ay Shofthdd MBs@ Rt binkts Wakie RIS nah A&

usi ng Fourier transform.infrared spectroscopy, as illustrated in

Fi gure 3. wazelengh pogdipiedareldy pbas 620 OabpwLSd Bn- t he non-crystal | i ne
state results in disappearance of characteristic reflection peaks,
FUR spect wﬁ,@?pypf‘e@émﬁ%rzﬁe GRrRRY BRerh A8 &dBad doMpri ?\};ﬂm@é RYded 6P

further evidence of t non-crystalline state by sﬁ ng a broadening
of absor peowstruiedsteritranceod elirashpr dutsiomirihe Fys warddngth regiopsihetire o
the cr yst ﬁl‘ddﬁ@e% e 8£ %glé]ézgﬁ'a-g ﬁé@@sy\ﬁﬁ{&%e\ﬁggﬁ%ﬁ B? ﬂ%l}%ﬁ itid tate
of aspirin was produce y repeated applications cycl es of
sequences belfeved tigt tha wktrestgtgseientondirbyhostiage pulsasahteragishvithather | i ght

nodul at ed and strugtured.b Strachan. Devi ce.. A 10 anple of a
Cryst al |1 FECHRpT PO AR RiamL 8etes o fhe i 1P SO L RASB R IO,
absol ute ehd)ane)| pYyensih EMtﬁgfoﬂhatﬂﬁ%dfo?dﬁNfﬁhg’ﬂﬁ cBRfal Sthittire (rpm
with a magnetic stirrer, while heating to 140C for 12.5 minutes in a
st opper ed Iinmla er flask. The | ution s transferred into a 60
mm x 15 fass P IgREa SRPVEYHALDG pREE 9fi e IYSILOP&R i di sh
was heat e@rdf@ath9 gﬁdﬁ&:d%ﬁﬁé alRIrtifg apS1R48Rdn Jienkewle 'i:ﬂ_ldﬁl_uﬁ@d‘éb%lﬁ@ was

no a

treated with repeated cycles of |aser radiation dified w

St rachan PeRstraeiivenqdestfiqrs at legst fvo giffsrephlaseapibpi wrapisen! throvahp Sirachde

nmodul at ed 1\ | . i e @Mi 1 al

wavel engt Pég]?g’gayggﬁ%ed#]glbésg%gﬁ%l%fglllggggg@'hgreapp lf’g%%l%ﬁﬁ%g

anpl i t ude appldaticiset: Mpents! freguentlyl i ght from a di ode | aser having a

central wavelength of 408 nm The sanple was rotated slowy through

]?3821 ?Let gfbr?,ggE;ﬁé@fr@g}{ts%&%i‘éﬁiﬂﬁd}gﬁﬁc R A bnftnds SR eS 19k 25 cm
moderately soluble, that evaporate at about room temperatore to about 130°C, and are

nontoxic. Preferably, the aspirin is dissolved in an alcohol, and, more preferably, ethanol.

Solvents are preferably anhydrous, and the most preferred solvent is anhydrous ethanol.

[0036] Preferably, the laser radiation is applied to the aspirin solution until the solvent

is substantially evaporated. More preferably, the aspirin solution is heated during the

~]10 -



[ 0046] The 674 run | aser di ode beam had a peak power of 4.80 nW

W thout optics. After passing through a Thorl abs 5x beam expander and
t he Stracl¥eQ 2098452848 t he peak power was reduced by abouPCHUSHEB/EIHTS,
Usi ng the Strachan Device, the 674 nm beam was adjusted to the 80
percent phpsiatansfthd Bidraadibttmehd beapohitiah pf the3olwontd Muosepeferdbeg ieof
about 0.48 nW .[0Q047]. The 408 nm beam had a peak, power aqf about 4.8
MW wi t hout2SEadiatorpiefest ePRljes f e asPiap selntippy eﬁdhg%ﬂ\f‘ﬁt?ﬁﬁs SOVEFG it
5x beam expajpdeht &ver hhesublhRR12BrePars 6RpbRE.R8Rike RAVEE. TRSLRFMER
by about 50 percent. Using the Strachan Device, the 408 nm beam was
adj ust ed rever frdhgoregwived nnd Prsasplicatior of lager raskiatioa yesontipucdiss fiepolvest cm
di anet er Qﬁ%g}ﬁqés about 0.48 nW [0048] Both beans were electronically
anpl i tude ulated at 6.25 Megahertz (MHz). As discussed above,

wi t hout being bound by theory, it is believed that the out put

bandwi dt h [¢37] hePteferahly, thelaparoeatepresd adgscr tet eppitin tediiweviplshyatelength

Pr ot pl e b ger iR RV Gapd S el T, VB RRp ARG Y

l'i ght wi t prefetilyphd ie tleatngenifaband00to atiob 470 rom ahd iiterangd oftabeut 620

aspirin | ecul es. [0049].The gspiyin sqlution was, treated in the

over ed ors R UHER PP, QTR thandv sl e gt G BRE T Rtk
the 674 nmagoRiukaiyka teinvehhie) Gedd et aviticn vhiathed Reh 4GBrabiin device
configuration as_above. This was foll owed with another cycle of the

anpl i t ude 2pdegialasys tatient piAGB IR adT4 1in confi guration, fol | oned by
the 408 nmlaser configurations for one mnute for each |aser
system TigoFshi r AESEHRERS Frofdss blBe BiAniioh ha%8én dhetvh aygdviay t he 408
tun | aser treatnent was for 2 mnutes with each | aser  system [0050]
After t hi sogyersllingasyiagsthe prrsmcaaingrasbiiadhs pracast may pee be perfamed o
permt ev i ] ] b 8 Qi 1

Freat ment oF A4 20k A bnd T A8 Himoshitpe kg 80 ot ided Uiflt B B30
remai ned ergonhe difer insktagae. Faitvestireasons; piftogenis pdefdrred. Thi aké ofitbelidext 5468
rimlaser treatments for m nutes wW.th.each,laser system The
next 4 oy YBEMRA Ay {Gionediof ey 19 gieiaR ANty BRFEs hent s appl i ed
2 mnutes per cycle with the | aser systens applied for one mnute
each per ¢§i89. Upofvliowiny ehildmtiof exangplésast menedyt ilngfativastthe prefatadent
t he sanpl e _of .| aser .t.reated.aspi.rin S r ved from the. hot. plate to
conti nue Fﬁ‘gof}f’{%&*éé@ hf?fpr%g&%\}%‘ﬁ?‘!ﬂ%é’ﬁﬁﬂﬁrgﬁog Coﬁswg]ﬁsl Q@Wﬁ‘gﬁlﬁur e of
about 18 tedfién, #rGedpd Vil iy défined Bykd 49Bhded[cRBBd] At the end of
the | aser treatnent, nost of the solvent had al ready evaporated,
resulting, | "l ake" of . clear transparent, . gl.ass_aspjrin )

appr ox! madtigls AR RpuSed Rof SIS SR 4t B FPRETBHEES of med
around t heq@ub@im BBodnte@berhiife, hitkifisiaRvays BagthofRDie Ry 0®be crystalline
approximat ély 30 percent of the circunferential perinmeter. Despite

t he for mator irerpHallize & sampesatetes BhoxF thezass Hansiinstemperrdyus, whish is well

negl i gi bl i . Stof i g . f
The sequenss Tl e B R R FroR sk R Fepb My P o
evapor at i wéladggadistioni in acqprdroeswith dielinventign, tchavelria sepirin toegirademipatthe
system stabilized. with 80 r.cent or re of .t ss of the sanpl
ctred to aonebARndislels PopatabesR felRG st MRS B bR dDr o
form Contidasugdosbartagearat a room tenperature of about 18 to 22C and
about 30 to 40 percent humidity resulted in no change in appearance
of the sagle Eﬂri ng a period of over 6 nonths duration, with

preservati he wi de expanse of transparent glass aspirin even
adj acent t[((J)Oﬁltlﬁ]e K s%g?g se%&é/n%g %% &lj %nantnlltgsnéach of long wavelength (red), 674 nim,
followed by short wavelength (violet), 408 nm, amplitude modulated and structured Iaser

light from a Strachan Device was applied to a solution of an aspirin in absolute ethanol.
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[ 0053] After the 6 nonths of storage, the |aser treated aspirin was
studied by PXRD. This pattern, shown in Figure 2, denonstrates this
material tWOB¥MPBI y X-ray non-crystalline, in marked PESAERMASPS0PLS
the highly crystalline pattern shown in Figure 1 for the control
crystal | i ieclasfithe approxGuaielr 2dn trpaniied beagl wastskmdy tofateddtee Gteisamplpank s

seen for ¢r stalttzjosne Spifi or.laser,treated I rin these peaks
re essentiBrSOtTiEr E0B ¢ SrrchPhReRE. AR e AP SI TR
very shor poldfgeight Seirbstgpy SeimGateditiedecddDRaigiydicabh bNesnHIBS£etibe 6M
produced. No crystallizat]on has been observed followng an . - 14-
tiny isotropic droplets of aspirin, generally less than one millimeter (1 mrn%1 in size, that
were stable at room temperature once the solvent had evaporated. Most of the droplets
had a core of birefringent crystalline material and a halo of isofropic aspirin, though a few
droplets were purely isotropic. The ability of the isotropic material to resist
crystallization when abufting forming fronts of crystallized material demonstrates the

stability of the non-crystalline aspirin of the invention produced through this method once

desolvation has occurred.

Example 2

[0042]  The frequent, repeated sequenced application of laser radiation to produce
stable non-crystalline glass aspirin resulted in the production of up to about 80 to about
90 percent or more of transparent glass non-crystalline aspirin. Droplets of pure glassy
material of about 2 to 3 mm or more and lakes of glass aspirin dozens of millimeters wide

have been found to be stable for up to about a year at room temperature.

. [0043]  As discussed above, a reference standard crystalline aspirin 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 3. As the PXRD pattern of a
compound in the non-crystalline state results in disappearance of characteristic reflection
peaks, FTIR spectroscopy confirms compound identification, and provides further
evidence of the non-crystalline state by showing a broadening of absorption bands that

occurs in the non-crystalline compared to the crystalline state.

[0044]  The highly non-crystalline glass state of aspirin was produced by repeated
applications of cycles of sequences of long wavelength followed by short wavelength
laser light modulated and structured by a Strachan Device. A 10 mg sample of a

crystalline aspirin reference standard was dissolved in 450 mg of absolute ethanol by
stirring at 9000 revolutions per minute (rpm) with a magnetic stirrer, while heating to

140°C for 12.5 mimutes in a stoppered Erlenmeyer flask. The solution was transferred

-12 -



addi tional six nonths of storage. Those observations denonstrate the
stability of the non-crystalline formof aspirin produced with the
met hod of WH@YPH¥RM i on [ 0054] The X-ray non-crystal | i RETASHO0BPFI098
sanpl e was then scanned using Fourier transforminfrared (FTIR)

spect r osc gy a 68snrs hdwmmunrgldss Petriglisk, cdveredovither glasiidt Tht RetriFdiiRvas
spectrosc f hrin,reference crystalline material shown in

Fi gure 3,%%F‘g‘ﬁ@@%%?}}g@lﬁ‘ﬁgorpti on bands are evident in the X-ray
non-crystalline sanples of aspirin as conpared with the nore defined
bands of {(0@S5¢ryThabdpirnesohsipinivwas tresb@wihcepesiadpldes didseamddtispect r a

of crystalli mat.eral s typi.cal xhi bit sharper. or better resolved
absor pti omogg%&s‘”]%%%%ﬁ?%@nﬁgﬁg’%r%éﬁwﬁ “faérr&?ﬁ %@ﬁ%’gﬁo flmP]Ir‘m ¢ educed
fr eedom ofndimeRIddeQbset ght FRLEL GlbS1akdd h@viﬁ%}i%&zﬁia'l waeelémtl bay4 napMe

bands in an infrared spectrum may al so_be shifted sonmewhat because of

changes i Fhesecendeydipwns b perlieptionef appligide smastulaind diofls larsnlightyfiors? | i ne
formof t *agad%%% &Qiﬂg%% al%pl%ﬁétﬂgﬁﬁm.—r R ﬁa%gﬁé Wik l%f(a[t&f M@%@' l'ine

aspirin and |l aser treated aspirin, ese conpo s are clearly“the
sane chenilratghesach vfjthe Thpobimatedieh emgxpdnded beagpet & dntanpeef@d domfibmdbe
treated agﬁj éﬂaﬂ 'e%%n additional feature consistent with the

non-crystalfine Tormof aspirin. Exanple 3 [0055] Subsequent tests
with the protocol of Exanple 2 were repeated with the order of |ong

and short [0@#6e] efilye 63} melsestdde heam had sipealt povesr of ¢80 1V fvatbloovedichy
I I th | ed t t t . Thi t | al
oy oduced (T etk TPt TR hATT b e LR Stipebed dats Hepeak °

non- cryst abiveineasge@nsd 8¢ pbaut 50 pwbére h UsiigthdSithchinaDéceathe679 fin beam
tenperature fg,r oyer 2§ nont hs, The F??tri difh %ontai ning such a
sanpl e of HSALERGSIoAPP POBrahPRasH otnesligiiondei! orpbiinye 3 raydiamefer hegm off
about si x peRless i@ fl owi ng of the sanple was observed. Conparative
Exanpl e [ 0056] The protocols of Exanple 2 and 3 were repeated with
the exception that there_was_no application of |aser radiation. The

resul ti ng [9R47er i Ahe R beamphad & pgakigiey fabogid- & m Wsrithew pededanticy
PXRD anal ysi A f I LK L :

i thout t ReT SRS (At Piserg o ! fIEabe ol SpBREs kU BAAE Dovice

Fi gure 5. thRpsaPp@Repwstredusedby SoytisepscdrasUsihg thedimachpadleyicastht KO3 npf
the contr I I i . Tl R, ana i S..0f .the
Fesul t1 ng oED SREpBnkied $3b & S osfUlitertuig ekt RBRR Byt
spect r um ibsam bf stsi:t Q8&chWn Figure 6, and is substantially the sane as
that illustrated in Figure 3. Those results clearly denonstrate that

R L S L e T N e

radi at i on (Mriz).h&s pisasesisabote, hithotiBediptioand by theory, it is believed that the output
bandwidth of the lasers is broadened by the short pulse length produced by the Strachan
Device, which follows from the Uncertainty Principle. This provides interaction of the
photons in the laser light with multiple electronic and/or vibrational modes of the aspirin

molecules.

[0049]  The aspirin solution was treated in the covered glass Petri dish while on the hot
plate for one minute with the 674 nm configuration, then for one minute with the 408 nm
configuration as above. This was followed with another cycle of the amplitude

modulated and structured 674 nm configuration, followed by the 408 nm laser
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[ 0057] The stable non-crystalline glass aspirin of the invention
retains the non-crystalline formduring prolonged storage at room

t enper at uﬁ"%‘?z%l%"o%?z%esul t, the use of the non-crystalli BeETAUEE$/P8§098
practical for clinical use or other applications for the first tine.
For exanpbefigastivhefonone minpst &l kichdastosystent. Thedonpmgnehck sf thelc7éumd t o
be nore sol ub than th rystalline form.of, the sane c ound, the
mon- or yst et R Ei bR TOE B s e e IR P ik B e
active at |ower doses. In particular, this formoffers the potenti al
for a fas{00a0li ngfiastisrcyele thraglass ebvee was revhdved Gan By Fpiiatish topeenit
quickly at a | ower .dose wi.th a. reduced ndency to nucosal )
i oRpEneB Pt RS entlo e e dEoeh of B8 RO attets SPranes mem

M cr oencapsdksaiteABiRA i dthfod&IeidlkRARned o SR A MateOTThs B bRdlc BR6I Cl e
sizes that are intrinsically nore stable than Iarger Eartlcles

conposed 8% folewerbhy 408ynan lendrityeatmzesis WwasHor J/menudes v baserastagn) (The

facilitat t ai.ni F i i I . el
ange of TopeRol BEELAR itloha By b Qftn 1ROk S hR09 ks fer G
i nvent i onwithyhalasw syatdnasrappliehfor pnaminutatach yerafycleapipdh yorapistetheiihe last
mucosal or_topical ,deliv t ens. roencapsul atio echni

e el |  RIGER R il eihy sl S1Teer Mt REBRAPT Bl O A SR MM BRre, o
aspirin, whemnehie thberdsess-of kyisdnakvdpoeatian pi 4 lodmie@perante effapsiidalsP kzH°C
during stg{rﬁlgg for a;éal east about 30 days at a tenperature of from
about 20 i@ percent. 5 The non-crystalline aspirin of claim
1, wherein non-crystalline aspirin does not crystallize during
storage fooosal | aasik eadofihe Hse troathdns, radst af the BFlesm had Greafly EvapBrasdaput

20 to about 30C. 3. The non-crystalline aspirin of either of
claims 1 GBS Mk el P clear trgwpas &lass pSPHE ppppmafelys cm wide. A

m cr oencapsl@tiafof crystallizafion AadfoRAEBA kRS tht DReX0SRA! FthORKkOh a band
non-crystalline aspirtin, conprising applying |laser radiation from at

| east t woTaprdsPRifnEAPPIoRRately 88 percew|of theirconiegappkneninietera Desplitedb |  and
evaporat i V. ey Lakion. s ' y
Ui e nigRli SPirEitbe ol IREY B Ve, R el LRI Ak iR BHRORCY
nor e t hanafdraomplddion ofthe opalss ofdinsksetyhencedinesr tieaidieatsi on fr om each | aser

is of a different wavel engt h. 5. The process of claimi4,

wher ei n aEOdSE]aSt wWiik% 8{ hotmh §f Jhggw?fli’p%ra?i% EésoWaﬁ(ian Il)r%cess following the laser

treatment, the system stabilized with 80 percent or more of the mass of the sample cured

to a clear non-crystalline glass rather than a crystalline form. Continued storage at a room
temperature of about 18° to 22°C and about 30 to 40 percent humidity resulted in no
change in appearance of the sample during a period of over 6 months duration, with
preservation of the wide expanse of transparent glass aspirin even adjacent to the rim of

crystallization.

[0053]  After the 6 months of storage, the laser treated aspirin was studied by PXRD.
This pattern, shown in Figure 2, demonstrates this 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
crystalline aspirin, for laser ireated aspirin these peaks are essentiaily completely
eliminated, indicating that at most only very shott range ordering remains in the

non-crystalline glass form produced. No crystallization has been observed following an
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6. The process of either of clains 4 and 5, wherein one |aser emts
radiation in the near UV to blue range, and one |aser enmts radiation
in the red"?3"€34 R range. 7. The process of aR§TEHB2WPEIAE 4
to 6, wherein one |laser enmts radiation having a wavelength in the
range of fddifond)extmatils afstordpeu Thase®badriations derperstrhta sler stabfity ©f the

radi ation V] e n i he r [ out 620 to about
680 aim nBﬁcb@%ﬁ%Wﬁgﬁ%éﬁﬁﬁﬁﬁgpgﬂk%ﬁgwgﬁﬂ%ﬁgﬁﬁ%i%ﬁ@%ﬁg?ﬁﬁmerein t he

| aser radiation is nodified with a Strachan Devi ce. 9. The
process off0@344i mi8s Xwiag nen-orystabink agenis sampde droillen basesdsising Fourierl 0.

The process any. of \ms 4 to 9, erein.the | aser radiafion S
an eft oot roeioma PR Erih PeligtRos A0 Mo P ERE A Shotesegen s BeFIE
seconds. spéefroscopy of aspirin réferenté EryRa DG Sfitedial AN Fighed 3 Beldtively Boad

wherein the | aser rgdl ati_gn has an effective, average pul se | ength of
no nore t 8§ S 5Videt Bhige X-ray non-ciystalling samgplge glaspism a5 sgmpgred

claims 4 tomlde mbi ddRBEd GRAPHS B BYsARRE Y8 }Jfﬁ'el!\cf%%%;i_%g $RRed @gsﬂé t

| east two different |asers sinmultaneously. proce
any of cl &if ssysialling mpterialsiynierdly cxbivpshapergpr dpipiryésalyed asserptivalbsads thasom

at | east ttﬂ%o%'—cfr{zs%lﬁﬁg foh‘ﬂ%gc!aﬁsé &F tﬁ% {eﬁﬁ&atﬁe@@mﬁ GHUGIGSRt of the molecules in

a crystalline lattice. Some bands in an infrared spectrum may also be shifted somewhat

because of changes in form between crystalline materials and the non-crystalline form of
the same compound. Comparing the FTIR spectra of crystalline aspirin and laser freated
aspirin, these compounds are clearly the same chemical entity. The broadening of the
spectral peaks in laser treated aspirin is an additional feature consistent with the

non-crystalline form of aspirin.

Example 3

[0055] Subsequent tests with the protocol of Example 2 were repeated with the order
of long and short wavelengths reversed, i.e., short wavelength followed by long
wavelength cycled sequenced laser treatment. This protocol also produced up to 90
percent yields of room temperature stable non-crystalline glass aspirin, which remained
stable at room temperature for over 23 months. The Petri dish containing such a sample
of non-crystalline aspirin was placed on edge for a period of about six weeks. No flowing

of the sample was observed.

Comparative Example

[0056]  The protocols of Example 2 and 3 were repeated with the exception that there
was no application of laser radiation. The resulting material was visibly crystalline,
which was confirmed by PXRD analysis. A PXRD pattern for crystalline aspirin
obtained without the application of the laser radiation is illustrated in Figure 5. The
PXRD pattern of Figure 5 has the same peaks as that of the control sample illustrated in
Figure 1. An FTIR analysis of the resulting crystalline aspirin was also performed. The
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14. The process of any of clains 4 to 13, wherein the solvent is an
al cohol . 15. The process of any of clains 4 to 13, wherein the
sol vent is an absol ute al cohol. 16. The process of any of
claims 4 to 15, further conprising obtaining a solution of aspirin in
a solvent; placing the aspirin solution in a covered contai ner;

appl yi ng tiesiliny spesruaf is Elhlsm::diad?i@ztd @ angis lsetegntidlytthesass ps thiah

sol ution; an atin I t _a.por of th sol vent

whi e appl SftgeierieRedl ot bR e Pubiity Mol oy Beae okl
aspirin. isnot anja?ufaéfhéthphﬁpbﬁﬁ&ntpﬁutﬁhﬂém ik @ dirkdi réshie of the mplicaiongf the
heat i ng thF éiajn S | ution rJn the application of the |aser

pul ses. aser T °%HHZ%F88@§% H117 further conprising heating
the solution to a tenperature of about 100C. 19. The process of
any of cl aj0os7]16 'ﬂhest‘aﬂpnbmcmwktelim@giaqsrabmﬂmgfth@inwgﬁtingrdtm thaser

radi ation to th rin solution,un

solvent is &%ﬁ%@%"m Qumg p%mgf’%& }alg%%té'g%mg Qﬁ%al m i)ar%? r‘{‘]lﬁuse
conpr|3|ngommﬁhMHgyﬁﬁﬁmﬁﬁpmmm&mﬁmﬂﬁm@hxmﬂmpﬂnaﬁmramhﬁﬂmmghsmbﬁamt
evapor at es

time. For example, as the non-crystalline form of a compound is believed to be more
soluble than the crystalline form of the same compound, the non-~crystaliine aspirin
should dissolve more rapidly and be more active at lower doses. In particular, this form
offers the potential for a fast acting aspirin that relieves clinical symptoms more guickly

at a lower dose with a reduced tendency to mucosal irritation.

[0058]  To achieve large scale production of this form, microencapsulation permits
generation and sealing of smaller paxticle sizes that are infrinsically more stable than
larger particles composed of the non-crystalline aspirin. Microencapsulation will
facilitate retaining stability during long term storage over a wider range of temperature
and humidity. The non-crystalline aspirin of the invention may also enhance the
practicality of rapidly absorbed mucosal or topical delivery systems. Microencapsulation
techniques are well known in the art.
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21. The process of any of clainms 16 to 20, further conprising
preventing evaporation of solvent for a period of tinme after the
application of laser pulses is initiated, and then evaporating
solvent while the application of |aser pulses is continued.

22. The pMdatssclofmed] ai m 21, further conprising applying the |aser
radi ati on of the solution until .t.he .evapqration .the solvent /is
Compreted. 10 5aNeeRRaH R st AR B Hon Rl B gt e,
conpri si ngry@pfiiztidagng hierabafe bt Rast g6t B0 d9ysal a kegrtatineor dofif B6IT0° to

| asers sinultaneously. 24. The process of any of clainms 16 to
22, furthéP%ehprising applying laser pulses fromat |east two
different lasers in alternating sequences. 25. The process of
any of claims 36 toTRAponMi9dtaife sdpail FLBAmAYYEESInHR-IrASShn O SHId0ES
nodi fied with a Strachan Devi ce. 26. A pharnaceutica

conposi t | #At cresiaizeg diring storreedorat daplsabant smonias Aty tgmperakureeifiom about
27. A non-gs ¥shahddpp@, aspirin, having a PXRD pattern substantially as
depicted in Figure 4, wherein the non-crystalline aspirin does not

crystallize during storage for at |east about 30 days at a_
t enper at ure of 3f r omfaeamcrygaliipe aspoin ofzglsr of claims Dand 4 vherdetls f or

preparingngggﬁgggﬁ&qghhgﬁﬂﬁég;h&gmgggﬁ process conpri sing:

passi ng | aser Iat1ron throug trachan Device, the Strachan
Device conprising a first diffraction grating and a second
di ffracti on grétinglaneress joetheprapaasion pewmnirysigdiing sspividchyapissen t he

first and i fEx } i , I orti .0f . t he

| aser radﬁ%@?@ﬁ%g%h%egﬁéﬁ%%ﬂﬁgkgﬁ€gg?g%%%%%g&%ﬁgl%%oﬁﬁéﬁ%ﬁn%%Fg%s of

| aser r adiselverdanid\evemnsingulnd sobent, wtherehethe trser; radiation is optionally pulsed,
having pulses with an effective average pulse length of no more than about 10 seconds,

and the laser radiation from each laser is of a different wavelength.

5. The process of claim 4, wherein at least one of'the lasers ermits visible
light.

6. The process of either of claims 4 and 5, wherein one laser emits radiation

in the near UV to blue range, and one laser emits radiation in the red to near IR range.

7. The process of any of claims 4 to 6, wherein one laser emits radiation
having a wavelength in the range of from about 400 to about 470 mum, and one laser emits

radiation having a wavelength in the range of from about 620 to about 680 mm.

8. The process of any of claims 4 to 7, wherein the laser radiation is modified

with a Strachan Device.
9. The process of claim 8, wherein the lasers are diode lasers.

10.  The process of any of claims 4 to 9, wherein the laser radiation has an

effective average pulse length of no more than about 102 seconds.
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applying the laser radiation passed through the Strachan Device to a
solution of aspirin in a solvent; and evaporating the sol vent.

29. The process of claim 28, wherein the pul ses of |aser radiation
have an effective average pulse Il ength of no nore than about 10-9
seconds. 11.  The process of any of claims 4 to 9, wherein the laser radiation has an

effective average pulse length of no more than about 10" seconds.

12.  The process of any of claims 4 to 11, further comprising applying the laser

pulses from at least two different lasers simultaneously.

13.  Theprocess of any of claims 4 to 11, further comprising applying laser

pulses from at least two different lasers in alternating sequences.
14.  The process of any of claims 4 to 13, wherein the solvent is an alcohol.

15.  The process of any of claims 4 to 13, wherein the solvent is an absolute

alcohol.

16.  The process of any of claims 4 to 15, firther comprising obtaining a
solution of aspirin in a solvent;

placing the aspirin solution in a covered container;

applying the pulses of laser radiation pulses to the aspirin solution; and

evaporating at least a portion of the solvent while applying the laser pulses,

thereby forming non-crystalline aspirin.

17.  The process of claim 16, further comprising heating the aspirin solution

during the application of the laser pulses.

18.  The process of claim 17, further comprising heating the solution to a
temperature of about 100°C.

19.  The process of any of claims 16 to 18, finther comprising applying the

laser radiation to the aspirin solution until the evaporation of the solvent is completed.

20.  The process of claim 19, further comprising cooling the aspirin to room

temperature as the solvent evaporates.

21.  The process of any of claims 16 to 20, further comprising preventing
evaporation of solvent for a period of time after the application of laser pulses is initiated,

and then evaporating solvent while the application of laser pulses is continued.
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22.  The process of claim 21, finther comprising applying the laser radiation of

the solution until the evaporation of the solvent is completed.

23.  The process of any of claims 16 to 22, further comprising applying the

laser pulses from at least two different lasers simultaneously.

24.  The process of any of claims 16 to 22, further comprising applying laser

pulses from at least two different lasers in alternating sequences.

25.  The process of any of claims 16 to 24, wherein the laser pulses are laser

emissions modified with a Strachan Device.

26. A pharmaceutical composition, comprising the non-crystalline aspirin of

claim 1.

27. A non-crystalline aspirin, having a PXRD pattern substantially as depicted
in Figure 4, wherein the non-crystalline aspirin does not crystallize during storage for at

least about 30 days at a temperature of from about 20° to about 30°C.

28. A process for preparing non-crystalline aspirin, the process comprisihg:

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 laser radiation by destructive interference, and producing pulses of laser radiation
by constructive interference;

applying the laser radiation passed through the Strachan Device to a solution of
aspirin in a solvent; and

evaporating the solvent.

29.  The process of claim 28, wherein the pulses of laser radiation have an

effective average pulse length of no more than about 10 seconds.
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