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Thi's appl i catr on cI aims benefit of Appl [ catl on Serl aI No 60/ 328, 375 of
October 9, 200 1, Wich application is incorporated herei ﬁgmdarcleﬂmﬁ‘ence
.Field of the Invention The present invention relates to new anhydrous
'crystal line forms of gabapentin prepared from gabapenﬁl n nonohydrat e.
Background ofydpgesifayention Gabapentl nis a generic name u;gﬁug ‘E&ﬂf?ntl fy
«the chem cal ~conpound (1-am nomethyl)-1-cyclohexaneacetic" aci
CH2-C-CH2-COOH (CH/ . Alt is useful in therapy of certain cerebral

di sorders- such as certain forns of epilepsy, .15 faintness attacks,
hypokinesia, and cranial traumas. U S. Pat. Nos. 4,024,175 and 4,087,544
cover the corrpound and its us es. The al so di scl ose an aC| d salt, i.e.,
gabapent i n hydr ochl oNEXEANHYBROUS, b E FORMS O GABATENTIN sal t of
gabapentin hydrate at a ratio of 2: 1 u. S. Pat No 4 894 47.6 descri bes
gabapentin monohydrate and a process for producing. it. These patents are.
i ncorporated by reference. 20338% Refe o Related Application o pr esent

i nvention proyi des new Crwsaagtvhaﬁoﬁamﬁbateﬁg ﬁgﬁi&tﬁasmmemm’@rm/%
and dehydrate Form B. These crystalline are prepared from
gabapentin rmuohqfcﬁtaolvr9ﬂ0§1gdbdp@mh¢anomsnmmm(bhﬂr@ngﬁr@f@m@t&ed in an
environnent in which the water activity is nmaintained bel ow about 0.8 to
about 0.9, 25 or heat ed at a tenperature from about 50-1750C to formthe
crystalline gabapentin dehydrate Fdfield ghtheInveption||ine formis then

converted on stand ing at

crystalline form of gabaptpa[\r?t1 }e§ H%S@S%ﬂt otg%e%%?zgﬁ@gﬁgo%e pr esent
i nvention provi Maﬁmnnpmparpdﬁomgbapmpmmmtet o provide pure crystalline
forms of the therapeutic agent, gabapentin. The present process elim nates
t'he need of usiing organic solvents such as nethanol described earlier in
met hods of plbduci ng gabapentin aBstkgtandmed doetindetion. The present process
of fers faster manufacturi roce35| n better .saf e | vent

di sposal and | ess |oss of E%P% %E‘BP%?&?%%%E@P%%'&% C%‘“Pfr st aspect
of the present idaupbiumd( anhﬁr@ﬁahyl);mymﬁeﬁﬁﬂa@npaadess for the preparation

of crystalline gabapentin deh rate Form B conpri si n (a) dehydrati ng
gabapentin nonohydrate to for 'y§f ﬁtéi%e hydrate

(CHy)s-
It is useful in therapy of certain cerebral disorders such as certain forms of epilepsy,
15  faintness attacks, hypokinesia, and cranial traumas. U.S. Pat. Nos. 4,024,175 and
_ - 4,087,544 cover the compound and its uses. They also disclose an acid sal, i.e.,
{ ) gabapentin hydrochloride hydrate in a ratio of 4:4:1 and a sodium salt of gabapentin
hydrate at a ratio of 2:1. U.S. Pat. No. 4,894,476 describes gabapentin monohydrate

and a process for producing it. These patents are incorporated by reference.

20 . Summary of the Invention

The present invention provides new crystatline forms of gabapentin,
dehydrate Form A and dehydrate Form B. These new crystalline forms are prepared
from gabapentin monohydrate. The gabapentin monchydrate is dehydrated in an
environment in which the water activity is maintained below about 0.8 to about 0.9,

25 orheated at a temperature from about 50-175°C to form the crystalline gabapentin
. dehydrate Form A. This crystalline form is then converted on standing at ambient

temperatures to a more stable crystailine form of gabapentin, dehydrate Form B.
‘ 1



Form A, and (b) allow ng dehydrate A to stand at ambient tenperatures to
formcrystalline gabapentin dehydrate Form B. In a second28a4sech 2¢06 t he
present invention, there is provided a crystalline gabapentin dehydrate
Form A having an X-ray powder diffraction containing the follow ng 2-theta

val ues neasur i : diation: 6.2 .18 8 and 25 . 1. In a thjrd
aspect of the prepg%éﬁﬁﬁ P‘?}g\é@térgvﬁc!estﬁﬁr&g EaprP%esBFW?‘ﬁ@cfmgt%PV%'F%PTrFﬁQ’SGQB%penti n
dehydr at €fomy ohthe Hgtappigic agent- gabgrentindEre riesent arocsse elivibatesithe megd tof @sing

f ol | owi Ngorgarid@iventy aldes mdRABILIBEHHEE eRlerGH KRthoadbiPhddRBihg Satdpentifl ofld ite?D- 1
i nvention, re i s provided a

and 26.1. Iln.a fourth aspect of e present [ 1 de
crystall irﬁ%noaﬁdﬁaat%:mel pres (ﬁ'gﬁ&?ﬁ?sét%%f—sof?'ﬁia%mﬁ'&{;?%'”%r'i’r%?§5§§” E%é?fe i PP acti on
cont ai ni regivenladisbodal aw less [d5s ofibeld upanl reergstaliimstimur ed usi ng CuKa radi ati on:

6.2, 12.5, 16.1, 18.8, 19.2, 25.1 and 26.1. In a fifth aspect of the
present i nventfi qn there js provided a crystalline gabapentin dehydrate
Form A char act BPFL2EPET o5 P pesent iventiprdhert s soyideria prrspssdorthe prReaeion Rhvi ng

t he f ol |aystalige ghlmpentaldebyurdte Boredpeopgsisidg:i n parts per mllion referenced to
an external yl & : -~ 7.0,
33.7, 36.2, :T?‘E’S f%?‘%’fﬁ’é‘ﬁf’g%b%%af”*‘ﬁ?@‘?&{a‘ﬁ'ﬁ@?ﬁWé@“%%?gﬁﬁ”"'fﬁsﬂVSF%%em

i nvent i o, o Ref® | s provi ded a crystalline gabapentin dehydrate Form B
havi ng an X-r ay) povalewingldéhydra®tA 10 Rtato Bt abrnn@nipb@tural tb nh Bgstdiitdret a val ues

measur ed Jigl o G jatkon: 6.0, 7.7 and 18.0. In a seventh aspect of
t he pr esedr%t ééﬂ\u/ent ?tgnf,%@'to elfb"e is provided a crystalline gabapentin

dehydrate Form B having an X-ray powder diffraction containing the
fol | ow ng 2-t hetaedohll HRct ITBRPHEEAL iMShtRE, thtrk® draideatal B3tallifle Babagerfin 16. 8 and

8.0. 2 0 igh f_th , th
e pr ovi AR ERE PR APt R OB Bl AR ab S kTR AU R oy

powder dintdasered Loy Cuist eadimntiorg 612he8.6 ahd Z8.Ng 2-t heta val ues neasured using
CuKa radiation: 6.0, 7.7, 16.8, 18.0, 20.6 and 24.3. In a ninth aspect of
the present invention, there is provided a crystalline gabapentin

dehydr at e For ria 8third asrect o tHersesehlyinweolidndtheteds proii®O annystalime gatsepaetini c

r €S0Nanc iefaatd Borkt ¥ehavirglah Xa Soviddf BitrizetonTBhthihPg FERSIBRAE 9-thdls RifekS Per
mllion referenced to an external nethyl signal at 17.3 ppmfor

hexanet hyP458¥ee Heing Quegradiaion; 6.2318.§ 264@nd 2637 1, 42.3, 48.2 and 178. 3.
Brief Description of the Drawings Fig. | shows the 13C ssNVR spectra for
the four crystal abapenti n, 2 shows the X-ray powder

ine for of t Fig. . ,
di f fract ogr am'f 8%‘)“3'? %cleﬁtlr‘q? fhﬁé”‘%ﬁrﬁ gpitoPntherR iR AIpYided a crystaltine gabapentin

dehydrate Form A having an X-ray powder diffraction containing the following 2-theta values
measured using CuKdg. radiation: 6.2, 12.5, 16.1, 18.8, 19.2, 25.1 and 26.1.

in a fifth aspect of the present invention, there is provided a crystalline gabapentin
dehydrate Form A characterized by solid state **C nuclear magnetic resonance having the
following chemical shifts expressed in parts per million referenced to an external methyl signat at
17.3 ppm for hexamethylbenzene: 22.1, 27.0, 33.7, 36.2, 37.6, 41.0, 51.0 and 177.4.

In a sixth aspect of the present invention, there is provided a crystalline gabapentin
dehydrate Form B having an X-ray powder diffraction containing the following 2-theta values

measured using CuKa radiation: 6.0, 7.7 and 18.0.

In a seventh aspect of the present invention, there is provided a crystalline gabapentin
dehydrate Form B having an X-ray powder diffraction containing the following 2-theta vatues

measured using CuKa radiation: 6.0, 7.7, 16.8 and 18.0.



Fig. 3 shows the X-ray powder diffractogramfor crystalline gabapentin
monohydrate. Fig. 4 shows the X-ray powder diffractogran?d¥argy3086al |ine
gabapentin dehydrate AL Fig. 5 shows the X-ray powder diffractogram for
crystalline gabapentin dehydrate B. Detail ed Descri pti on of the Preferred

I i T P e

i nvent i orfehydsase Fore B brvingianpi-rey peveder diffiaptiontsentainiep the &allowing 8fthetayedhmpent i n

- monohydr ah&sureli §n @@théé’i fon! 0,10£ 188 e, ¥§b ahd 2426 dehydrate of the present
invention. Initra ga apent| n 'monohydrate was reported in U S. Patent
4,894, 476 as a new crystal line formfor therapeutic purposes and al so as

a means of puri Bﬁln@&sﬁmﬁﬁ&b@éengﬁm&mtﬂefb is %wd@d"ﬁ‘b’r@itﬁlﬂ‘% JaBhgBhtiPY

reconvers h sent” invention is
baseq on Uit EbaTs SRR Bl R P St el R oS GABAB B ' can onl y
be cryst dpllowing ghdmieatshiitd axpressedin pastsipeemilionteidrenced taintexteenalvabibyl sigosliali ty of
ess than sttt Rudndifyihatie: £.92880%:n0apon Bo8DRONYENAR . can onl y be
crystallized fromwater or solvent mxtures wth a water activity of
greater than about 0.8 to about 0.9. Gabapentin nobnohydrate can be prepared
by suspendi ng gabapentin in &rigbb tion oftbé Degwtingd Xt ure having a water

activity of atg j Zi resul ting
nonohydr at e an ggﬁ&ZWQS Mar chg‘i %59%9%5%33%6?9%@%@gﬁ)éﬁ;lfg%%m@ol | ecting the
product on a Sit#PEvsg Xeay posgendiiaciogan {of erystalinelsabrpest) abmdratet hat are

i sci bl e wi t h FaB elowsuisd X-8 palvEaimiractder £ RF arpeltaﬂhr@ damhurﬁh&wnﬁiratsuch as

met hanol ~ or V\/r#; QQI‘?{LWS tI%’BP ?a&ep%{mh& dﬁ*ﬁ;yograarﬁ 1%{ crgsﬁéahme gﬁaappre(r)\{j nt‘l (ﬁ Enydratrﬁ%n the

nonohydr at e e envi raonmen rro ydr at e has
a water acti qutoSémomé%esxﬁymwéwrf@qtmnefoycrmst@@e Qab@enil"‘et@tlyqrﬁta@ bet ween
about 0.8 to about 0.9. (in the vapor phase this means that the relative
humdity is |ess than 8504 . Thi C _achi e l;')Iylngavacuuma
desi ccant, and/or appl yre fe pAgiments” can be produced
fromthe nonoﬁilelpr.gs@t mentlQmptsub@mwdmysmmq)‘bmQilgelmppntwihdedmdme Faenat i ve

hum di ty Alghd |d8§iélrété1led?m@@h'é présert |n(lé4ﬁ51?5!s@ﬁélhdé's‘ir§fprb\?eﬁ1%nfsme Qr ;%?r)atlon of
Typi cal Iy, once the nonoh % rate is formed, -dry nonoh a

t enper at &?%aPS‘P*'"a{B%‘BFY"S%G 1 %*fwb@ﬁwetwv%lnﬁdﬁ@/dﬁ& ?ft‘h%ﬂfe@e&b'a%ﬁi"i howill
f or m dehyriialiy. @afepentindnondheirdieats iegorfedtic 85 Parait 4153k 017plas a@eut dtystalige const ant
wei ght 15orﬂff%rglﬁf'¥\éﬁgplﬁé ferfoQ8d A disd 22 RUNE G pu;li_f)ﬁi% E%Jngmiarb%ﬁgﬂerﬁgn, TRy be

carried out ]
. anhydrous form, by reconversion of the monohydrate to gabapentin.

The present invention is based on a discovery that the known anhydrous form of
gabapentin can only be crystallized from solvents or solvent mixtures with a water activity of less
than about 0.8 to about 0.9 and gabapentin monohydrate can only be crystallized from water or
solvent mixtures with a water activity of greater than about 0.8 to about 0.9. Gabapeniin
monohydrate can be prepared by suspending gabapentin in a solvent or solvent mixture having a
water activity of at least about 0.8 to about 0.9, crystallizing the resulting monohydrate and

2a



about 70 and 100C and, for exarrple at about 80Cfor about three hours.
Gabapentl n dehydrate Form A has been found to convert to 2%arehgfehl e
~crystalline form dehydrate Form B on standing at anbient tenperatures. The
~material may be allowed to.stand, for exanple in an i.nert atnosphere or in

a sealed 20 The Ttate of conversion from.dehydr
directly rel af&ﬁc}‘%?iﬁfhe purity of starting gabapentin dehy@@ﬁz};%ﬁater
content of the reported forms is |ess than 0.5% by weight whereas

gabapentin nono h@k@ﬁl@ thepredichen agistion fte. \A@Rl'é@ﬂt ByXtygss gtﬁlude sHeentsdlat pre
tall f wd
crystal line forng 2};@?‘9 eﬁ!ﬁ@ﬁ Cdﬁc%ﬁélérﬁlgf iahﬁtvér éﬂF%nGPﬁcl? gstndfdnBYorPOVAeEr

diffraction patterns eir aract chem ca ts 1n their
respective sol i dethdnat.e i 3C NWVR spect ra. TabI es 1-4 bel ow conpare the two.

novel crystalline forms of abap deh t nd.dehydrate B, to the
known anhydrous crystal I| é‘b%’SP't‘F 5"5?"*’5‘56%1"68 %dﬁceﬁf&gng gl?yﬁra?e
gg B ohydr at e. PX% ([)) @h&%%ﬁtﬁﬂ?ﬁu&ﬂﬁﬁé@m@ ?f'ﬁ;diisgﬂf{a& g%&gvggérlagtuﬁty po
apentin ta et a it
20. 44. 418 23. 63. %?S‘Sﬂ@nfepfs&@a?iv‘gg ée%&aggeﬁvgmgbog_ g%é%%bﬁé'rf{% ydrat e
A PXRD Dat a 2- ThehatinabdtRMedahy/th& tieldlatvORimidity is less than 85%). This can be
- achieved by applying a vacuum, a desiccant, and/or applying heat.

For example, dehydrate A can be produced from the monohydrate at
10 subambient temperatures provided the relative humidity is less than about 85%
' (water activity less than 0.85).
- S | Typically, once the monohydrate is formed, drying the monohydrate
at a ternperature of about 50-175°C or below the melting point of gabapentin will
form dehydrate Form A. The heating process may take place until a constant weight
15 of dehydrate Form A is obtained. Typically, heating may be carried out between |
~ about 70 and 100°C and, for example, at about 80°C for about three houré.
| Gabapentin dehydrate Form A has been found to convert to a more
stable crystalline form, dehydrate Form B on standing at ambient temperatures. The
material may be allowed to stand, for example in an inert atmosphere or in a sealed
‘20 container. The rate of conversion from dehydrate A to B is directly related to the
-purity of starting. gabapéntin dehydrate A.
Water content of the reported forms is less than 0.5% by weight
) -~ whereas gabapentin monohydrate contains about 9% water by weight.
The novel crystalline forms have been characterized by their unique
25  X-ray powder diffraction patterns and their characteristic chermcal shifts in their
respective solid state '*C NMR spectra.
Tables 1-4 below compare the two novel crystalline forms of
gabapentin, dehydrate A and déhydrate-B, to the known anhydrous crystalline form
_ of gabapentin, and gabapentin monohydrate.
30



12.57.118 16.15.518 18.84. 721 19.24.622 25.13.521 126.1 713.411 Table 2.
Gabapéntin Monohydrate PXRD Data 2- Thetad(A)Intensity 6. 124 Mgn2406 27. 350
. 18.34.823 24.43.610 Table 4. Gabapentin Dehydrate B PXRD Data

2- Thetad(A)Intensity 6.014.853 7.711.427 16.85. 3100 18. 04. 940 20. 64. 317

24. 33. 6513 X; OXRD) data were acquired with a Rigaku U t.ina+. X-Ray 20
Powder Di f'frﬁﬁ%‘ggé equi pped with a copper target operaﬁ#ﬁ@?’sggﬁl 40mMA .
produci ng X-rays of wavel ength 1.542 Angstrons. The divergence slit and
scatter slit were both set _at P__The receiving slit was set at 0.3 mm The
diffractoneter was equi pplf WG2R*PEE gaku ASE—6AmRAmiS Sarger—Speci men
preparation consisted._of pd 43 quanfity )&L d.a?e[’%ﬁﬁl)ﬁi ficignt to

fill a sanple plate and-Thets| §&th Intepsitapi ng {HE ferace s Sipethoand flat.

wi thout, packing the dan@Pe.] Uhder 1®8bi ént chndftrEhs. g@f]”qll_'ﬂgr.e
‘scanned continuously firof0 { 690 2-8hetq at 4 r&éle of [ 344 hutlB0 HAXRD data-
for the four fForns ard preesehi®d [ n 3zbl és 1 {hroldh 4| abdve. Sthe ihunbers
are for peaks of at | qasip4l0Poddiel 1 nignsity of thes.Bost|i%g ense23 peiak and
have been rounded off [fTBIgT|eS. : epresent 24y ani a6 Uy acyp of| about

30 *0..2 with regards fogsEe p=3deta @grd Y(A) varues given.routlne

experinental error. 270 33 73
10 _ |
Table 3. Gabapentin Table 4. Gabapentin
Dehydrate A PXRD Data Dehydrate B PXRD Data C
\ 2-Theta | d(A) | Intensity 3 Theta | d(A) | intensity
6.2 14.2 100 6.0 14.8 53
12.5 7.1 18 7.7 11.4 27
16.1 55 | 18 16.8 5.3 190
15 . 18.8 47 21 18.0 49 40
192 | 46 22 . 206 | 43 17
25.1 3.5 21 243 365 13
26.1 34 11

X-Ray (PXRD) data were acquired with a Rigaku Ultima+ X-Ray
.20 Powder Diffractometer equipped with a copper target operating at 40kV/40mA
producing X-rays of wévelength 1.542 Angstroms. The divergence slit and scatter
slit were both set at 1°. The receiving slit was set at 0.3 mm. The diffractometer
was equipped with a Rigaku ASC-6A sample changer. Specimen preparation 3
consisted of pouring a quantity of the sample sufficient to fill a sample plate and
25  gently scraping the surface smooth and flat without packing the sample. Under
~ ambient conditions, samples were scanned continuously from 4° to-40° 2-theta at a
rate of 5°/minute. PXRD data for the four Forms are presented in Tables 1 through
4 above. The numbers are for peaks of at least 10% the intensity of the most intense
peak and have been rounded off from the raw data representing an accuracy of about
30 0.2 with regards to the 2-theta and d(A) values given routine experimental error.
PXRD diffractograms for the four Forms are shown in Figures 2-5.



PXRD diffractogranms for the four Fornms are shown in Figures 2-5. 29 March
2006 'CVO 03/031391 PCT/ US02/ 31706 Tabl es 5-8 conpare the @diarchR08hifts in
~parts per million (ppm for the various crystalline forns of gabapentin
including the novel crystall 4ne forms of the present jnvention, dehydrate
Form A and. dehydrate Form B  Table 6. Table 7. Table 8 Table 5. TabI e
Chemi cal CheW&%{03%8%ni cal Chemical Shifts(ppm) of Shifts ROk
Shifts(ppm of Shiffis(ppnm) of Gabapentin Gabapentin Gabapenti nGabapentin
Dehydrat e ADehydrate B MoTabigsd-&itempde the ehenial difs B pags peranillion fpronidors

29.835. 733. 735..0, 34.836. 4 44 13.7
39 6178. 551 048 e X@Oﬁ%%&l&%ggnﬁ gy apentm mclgéng &ei@vé@&%ﬁ& Q%S 3
" thepresent invention, dehydrate Form A and dehydrate Form B.

Table 5. Table 6. Table 7. ‘Table 8
- Chemical Chemical Chemical
- Chemical Shifts(ppm) of Shifts(ppm) of | Shifts (ppm) of
Shifts(ppm) of Gabapentin Gabapentin | Gabapentin
| Gabapentin Monohydrate Dehydrate A Dehydrate B
' 224 22.7 22.1 , 23.3
28.2 274 _ 270 : 285
20.8 35.7 33.7 35.0
N _ 34.8 364 - 362 - 36.2
L/ L 355 44.1 - 37.6 37.1
363 | 473 41.0 42.3
396 178.5 510 : 48.2
40.1 , " 177.4 : 178.3
47.7 ' '
179.6-

- All PC-ssNMR épec__tra were acquired with a Varian 400MHz NMR
spectrometer utilizing high power proton decoupling and cross-polarization with
. magic angle spinning at approximately 6 kHz. Chemical shifts were referenced to
, external hexamethylbenzene (methyl signal at 17.3ppm). Each specimen was
10 prepared by packing a sample into a 7mm canister-design silicon nitride rotor using
a packing tool and sealing the rotor with a cap. Spectra were acquired under

) ambient conditions. 13C.ssNMR spectra for the four Forms are shown in Figure 1.

Example
Example 1 - Preparation of gabapentin monohydrate
15 Gabapentin anhydrate, 100 grams, was suspended in 480 mL of water
‘and stirred for one hour with seeds of crystalline monohydrate added. Following
crystallization, the gabapentin monohydréte was isolated by suction filtration.
" Example 2 - Crystalline gabapentin dehydrate Form A and B
Form A: Two batches of gabapentin monohydrate, 200 mg and 100
20  grams were heated at from 70-80°C for three hours to provide gabapentin dehydrate
Form A,



79.6 - 179.6- Al 13CssNMR spectra were acquired with a Varian 400Miz NMR
spectronmeter utilizing high power proton decoupling and c283argfoR@06i zati on
~with magic angle spinning at approximately 6: kHz Chenmical shifts were

. referenced to external hexanethyl benzene (nethyl signal at 17.3ppn). Each
speci nen was _ ared by packing a sanple into. "a 7nm cani st er-desi gn
silicon ni trw&%&{pg{sgf using a packing tool and sealing t REYSE 8 th a
cap. Spectra were acquired under anbient conditions. 13C ssNWVR spectra for

the four Forms are shown Pensity gfithe naw dehydrafs, Bornh awas determinepiocdigds 126 on of

gabapentin rr_pnor]_*gﬁ ga £ i n estaﬁ.‘_@ _ r i ended in
480 nL of water ®an sth}iﬁgﬁgggﬁg%%nﬂgﬁgww tt é%ggtshgg?ﬁ%%s;ap |a§g

monohydr at e - addetbrmPowtreanaigzed by Katl Fischer firivater andhby HRbEfergabapemtimohydr at e
was i-solated by suction fjltration. ~2.- Crystalline gabapentin
dehydrate Form A and B Foﬂ?ﬁ‘if?’yéfmcﬁ’ag@ﬂ%gorg}s%gb‘%gﬁﬁthg%tﬁ hydrate, 200

nmg and 100 - 30 gpevifcatibn £0IP0a/RY armf thé £s9sp specifi€itioh 098.5% 108 50N Sn k@ pr ovi de
gabapentin dehydrate Form A. 5 29 March 2006 WD 03/031391 PCTJUS. 3131706
Density of the daspasis e, ‘Form A, .was determined to be 1.156 granislnl
by hexane di spl acement neippdntI9aMRLieMmdoH NMR SRRARATHE EheHFQY HnioSitibRr M A

were anal yzed by Karl Fischer for water and by HPLC for gabapentin. The

dehydrate cryst &f gshapertindebydrateFeimBAneet the water specification :

(__<0.5%v w and the ass i L.Qr % oAy '%?‘ anhydr ous

basi s). Elenental anal ys%a@gg&h@%@gﬁ&?’?@ﬁﬁo@%ﬁ@#a t%lgor%o’gi tion

of gabapent ild ddhssdroapiek Bpsignificant/apount et pisture(<81584) s 25 Cadt ealtive t hat

gabapentin dehydrate F A 10. does not pick up significant anount of
ujdiysdsth

-

noi st ur e~(<0. 59 relative humdity <85% _ ()
' S Fo_rm B: The two batches of dehydrate Form A obtained above were e

allowed to stand .- Within one month, Form A was found to convert to gabapentin
dehydrate Form B by 20%. Within one year, complete convers‘ion to dehydrate

15 Form B was found. Samples of the batches were monitored by 13C-ssNMR until
conversion was complete as evidenced by the disappearance of dehydrate Form A.

" Both crystalline forms were characterized by their respective solid
state NMR spectra and X-ray powder diffractograms.
The above specification, examples and data provide a complete

20  description of the manufacture and use of the composition of the invention. Since

many embodiments of the invention can be made without departing from the spirit

and scope of the invention, the invention resides in the claims hereinafter appended.

N



ti -Form B: The two batches of dehydrate Form A obtai ned above were all owed
to stand. Wthin one nonth, Form A was found to convert t@%darelp@a®f n
--dehydrate Form B by 20% W.:thin one year, conplete conversion to dehydrate
15 Form B was found.  Sanpl &sf of the batches were nonitored by 13C ssNWVR

until convewsiogmsisms conpl ete as evidenced by the di sappeataeesiak
“dehydrate Form A. Both crystalline forns were characterized by their
respective solid ?L@ MR spectra and X-ray powder diffractograns. The
above specificatiorm, anpl es and data provide a conplete 20 description of
t he manufacture..and use of the conposition of the invention. Since nmany

enbodi nents of the inventj 1.t h ;]ﬂﬁ | e spirit
and scope of the i nvg'nti o)ﬁ,g{%tc%g?olrﬁ% n %gaﬁl%égﬁgges '|%g{b%%éﬁg?g§h&§}a#;rei nafter
appended. 6 29 FermB cafpfisid 03/ 031391 PCT/ US02/ 31706 CLAIMS 1. A process

for the preparation of crystal/line. gahapentin dehydrate Form.B '
~conprising: . (a) dehydra(g’ ngﬁwM'ﬁ%Bmmﬁﬁgcgﬁ%FW@h%t alline
gabapenti n dehydiapéntin@ehydtate Bétth A,(@Bd. al | owi ng dehydrate A to stand at
anbi ent tenperatures to formgcrystalline }gabapenti n dehydrate Form B. . 2.

The process of claim1, Whbrealioyangidehydreta A fstandab apbipnttempesatpicgt® out by

applying a vacugm, | (‘ggg@g r %ﬂ-ﬁt Farm Bhe process of claim1l, wherein
t he gabapentin m)nocﬁ);/ ratee I " eqﬁ ra’?egmlln an environment in which water
activity i's naintained bel ow about 0.8 and about 0.9. 4. The process of

claim2, wherein heat, is PHBRldcRd ofdraifh 1, SFHRR! hé Uetfralifl MBPE) BRGiea R 1 O

about 175C. 5. The process of claim1l, wherein déhydra ormA is allowed
to stand in anbyanplyinga vasuwherdesieganterdiestd cont ai ner. 6. The process of
claim 2, wherein gabapentin nonohydrate is prepared fromthe foll ow ng
steps which conprise: (a) suspending gabapentin in a solvent or solvent
m xture having .a water Haepropess of alaimul vdierei hagahapetimymaniobydrate 8 t o about

0.9; .déhydrated in an environment in which water activity is maintained below about 0.8

and about 0.9.

4, The process of claim 2, wherein heat is applied at a temperature
- between about 50 to about 175°C.

5. The process of claim 1, whereili dehydrate Form A is allowed to

stand in an inert atmosphere or sealed container.

_ 6. 'The process of claim 2, wherein-gabapenﬁn monohydrate is prepared
from the following steps which comprise: |
(@) suspending gabaﬁentin in a solvent or solvent mixture having
:a water activity value of greater than about 0.8 fo about 0.9;
A 7‘ (b) Vcrystallizil-lg and oollectmg ‘gab-apcnt_in monohydrate on a
- filter.

7. The process of claim 6, wherein the solvent is water.

8. Acrystalline gabapentin dehydrate Form A having an X-ray powder diffraction

containing the following 2-theta values measured using CuKa radiation; 6.2, 18.8 and 25.1,



(b) crystallizing and collecting gabapentin rmn_ohydr ate on a filter. 7. The
process of claim®6, wherein the solvent is water.™8. A cr%$Mardh 2086
gabapentl g}aégg ate Form A having an X—ray powd diffraction containing
the follo % heta val ues nmeasured using CuKa radi HEWHEIBHS 18,8 and
25.1. 29 March 2006 WO 03! 031391 PCF1902131706 9. Acrystalline ’
gabapentin dehydr8te FAmrys&mmmghbayeﬁn@&yMeiﬁ‘ommhadinkhnmypawmm ai ni ng
the follow ng_2-theta. yalu g usi n jation 18.%$,25.1
and 26, 10 10MRER BB g R b R S PRk R s Ay an-icray
powder di ff el 20Daga® i ning the follow ng 2- theta val ues neasured using
CuKa radiation: 6.2,12.5,161,18.8,19.2,25.1 and 26.1. 11. A crystalline
gabapentin dehydrate Form A chat ctcnzed by solid state C nuclear | -

rmagnetia resonamge hﬁvmlmaga&béMdﬁw&&%@NﬁﬁAh&hhéhﬁm?W@d in

parts per ml].ion referenced to an external nethyl signal at 17.3 ppm for

hexaret hyl beflifisetion sontaining the following &-fietavaliss mpagiraiusingnko mfiaion:1 2 A
crystalline b@ofa ign B having an X-ray powder diffraction
i ni ﬁ'g’ L Igjg32¥%heta val'u

containing t "ol n €s neasured using CuKa radiation: 6.0,
7.7 and 18.0. 13. A crystal | i ne gabapentin dehydrate Form B havi ng an X-ray

powder diffracti qq cgwlﬂ%a &faglﬁ? t sured using
CuKa radi ati on: 16 Bﬂ%n%h%& aimé?;% I ne a apentin

dehydrate Fmﬁc mmmmmgm&ﬂmgdmmm&smswﬁe

18,0, 20 6 nRE et RE AR Eam S a e A (o B Formp

char act er i z&exdmetindbengenes DAL, 627 03 8317V, 2 37.6) 8001 CanidIFPEaNCe having the J

“ follow ng chem cal shifts expressed in parts per mllion referenced to an

ext ernal net hyI signal at 17.3 ppmfor hexanethyl bennzene :
23.3, 28. 5 35. 3?2 2, SZ cryétfallf?n'e?’gafblesl;ie%tirzlsl Q&y%rg%'l-%i'm B’having an X-ray powder diffraction

ii containing the following 2-theta values measured using CuKo, radiation: 6.0, 7.7 and 18.0.

| 13. A crystalline gabapentin dehydrate Form B having an X-ray powder diffraction

containing the following 2-theta values measured using CuKa radiation: 6.0, 7.7, 16.8 and 18.0.

14. A cr_y;stalline gabapentin dehydrate Form B having an X-ray powder ,
diffraction containing the following 2-theta values measured usmg CuKo. radiation: )
6.0,7.7, 16.8, 18.0, 20.6 and 243, , -

I5. . A orystalline gabdpentin deliydrate Formi B characterized by solid
" state "°C niitlear magnetic resonance having the following chemical shifts expressed
- in parts per million referenced to an external methyl signal at 17.3 ppm for
hexazpethylbcnzenes 23.3,28.5, 35.0; 36.2,37.1,42.3,48.2 and 178.3.

s 4 e d



