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5 The cephalexin hydrochioride monohydrate crystallme form of the invention is useful as an orally
active antibacterial agent, and is particularly well suited for formulation in sustained release formulations
as described previously or in conventional dosage forms such as tablets or capsules. Thus, the compound
can be admixed with conventional carriers and excipients such as sucrose, polyvmylpyrrohdone stearic
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Such pharmaceutical formulations will contain from 10 to 98% by weight of active ingredient, for
exampie from 200 to 1200 mg of active ingredient, and will be administered to a human subject at the rate
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et hanol sdlvate. Yield 53 grans. 4kﬂo4|\l?/R: (ZIE—)DZO) 215 005 81.02 (t, 3H);
'52.02 (s, 1 H): 83.23 (q, 2H): 83.%B (g, 2H): 45 .01
55. 0 (fj, 1H): 55.3 (s, 1H): 55.61 8% 1 H): 87.599s, 5H). 50  X-ray

owder diffraction carried out witdysa diffractonetBr having a
I?\i ckel -fittered copper target tubesmf 1.5405 A. 5§ 60 65 4 EP 0143 658

Bl Rel ative Spacing, d(A) igagsensi ties, [erfk 14.48

1.00 5 -08 10. 04 .01 . 005 9. 16
.01 8.58 .02 7.34 332 | 938095 6. 10 .
.055 10 5 4.02 5. 75 928 -05 5.4
.175 5.08 .01 4.6297 ‘025. 035 4. 32
. 035 15 3.78 4.02 01 . 025 3.97
.025 3.78 .01 3. 7%-72 o 035, 035 3. 68
68 3.43 06 .01 3.36
.06 20 20 _ 43 . .01
.06 3.16 .035 3.04% o6 - 035 2.74
. 0125 3.16 2.54 035 .01 2.52
025 2.45 .01 2.42.04 035. 015 30 Exanple 2
: ) 2.74 .01
25 254 .01
2,52 : .025
245 : .01
242 _ .015
30 Example 2
Cephalexin hydrochloride monohydrate _

To a stirred suspension of 45 kg of cephalexin monohydrate in 168 liters of absolute ethanol were
added portion-wise over thirty minutes 5.7 kg of hydrogen chloride. The reaction mixture was stirred at
25°C for thirty minutes, and then was cooled to 10°C and stirred for an additional two hours. The crystalline

35 precipitate that had formed was collected by filtration and washed with 24 liters of 1:1 {v/v) ethanol-hexane,
and finally with 22 liters of hexane. The filter cake was shown by NMR to be cephalexin hydrochioride
ethanol solvate (NMR consistent with that reported in Example 1).
Elemental Analysis calculated for ethanol solvate:
<0 C13H17N304S * HCI . CH;CH;OH
s Theory:  C, 50.29; H, 5.63; N, 9.77; S, 7.46; Cl, 8.25;
. o Found: C, 50.03; H, 5.45; N, 9.84; S, 7.35; Cl, 8.37.
45 The ethanol solvate filter cake from above was exposed for two weeks to an atmosphere of air of about
35% relative humidity at a temperature of about 26—30°C to provide 31.76 kg of cephalexin hydrochloride
monohydrate. . :
, NMR (D,0): 82.06 (s, 3H)
: 50 83.30 (g, 2H)
: 55.0 (d, 1H)
: 55.32 (s, 1H)
55.68 (d, 1H)
57.61 (s, 5H).
: 55
IR (KBr): 3290 cm™!
% 3120
: 1760
_ 1710
60 1680
1560
! 1490

{ * Karl Fisher water analysis: 4.48% (n=4), consistent with the présence of app'roximat_ely one mole of
65 water. Residual ethanol determined to be 0.68%.
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10. 46; S 798 e B OT ESANEY ore presepwd g Table I 4T go. N 10.27; S. 7.87;

C ~~8.90. Differential thermal anal ysyggiggnonstrated the conpound has a

| arge broad endot her m cRisappeardnecenbli T34 Aappsamsxihomividithad & a | oss of volatile
materi gl s, and a sharp exot her mverioup dumiditigh atc2$°Gippear s to i ndi cate 10
deconposition of the conpound. A therngl .gravinetrjc analysis showed a
wei ght | oss beginning at [err]_which '?E%’ﬂ?’?eamﬁyé%é. 7% wei ght | oss at

[err] At another wei Gikfe | 0ss began and csnti nuedas hr ough gdeconposition. The

conpung denonst ratﬁ—mﬁﬁ*&y—gw@ﬂ—##—r—aeeﬁ—eﬁ—p‘msi stent with o
that reported above ?®&PuBephal Bxynits hydidemitsor i d8 upimohyWrunite. 15 Exanpl e 3.

The effect of hum dipyy on the ,gate of 1(Fh_ange 01‘7 cephal gxi-n hydr ochl ori-de
et hanol sol vate to cephal exi n hydrochl ori de nonohydrat e“was studied by
X-ray gdiffraction o#8sanpl es. ofz the ethanol solyate aftqr storage.at [err]
i.-n- chanmbers of different relative humdities. The change from et hanol
solvate to 'm)hohydr_&?e' was folTowed by ®bservin$ the disappearance of an
X-ray nininum havingga d val'ue_of 20 abput 7.34,

@are presented in Table |. TABLE | Disappearance of 7.34A X-ray maxi mum with
time af’ various huedities at-250C25 2 = 1 - | -
" &8 . - 1 o -
5 Note: “—"" means that no .readin_g- waé taken.
' _ hc;u rl;.sample of the étha'nol solvate held at ?0% relative humidity-wgs totally dissolved within fwenty-four
50 Example 4

Stability of cephalexin hydrochloride ‘monohydrate

) _A sample of cephalexin hydrochloride monohydrate from Example 2 was analyzed by high pressure
liquid chroma_tography and shown to contain 84.6% cephalexin. (This is equivalent to a purity of about
99.2% for the_ cephalexin hydrochloride monohydrate, the remainder being substantially ail ethanol).
Samples of this ma!terial were stored at Various temperatures for a prolonged period of time. The samples
were assayed periodically by high pressure liquid chromatography (HPLC) and by Karl Fischer {KF)
titration. The results of the study are given in the following Table Il:
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A. The results of the studyn' |

Ll




Rel atlve hum d|ty (%9 Tine 0 20 32

30 0 hours 19 units 19 units 19 units
uni:ts 24 : 18 10 7 2 48

8 + 572 - EP 0149658 B1 4 -

- - . 4 2 2, 0 260 -

1 L/, - 888 - 1 0 - Not e}

means that no reading was taken. 45 A sanple of the ethanol solvate held at
70%relative humdity was totally dissolved within twenty-four hours.
Exanple 4 50 Stability of cephal eXin :gdrochlorlde nonohydrate A sanpl e of
cephal exin hydrochloride m)nohydg t® 8 o B ed2 was anal yzed by hi gh
pressure |iquid chronmatography [ang &h&n B 0 Kol aBn 84. 6% cephal exin. (This
is equivalent to a purity of alout] 99. 2% for the cephal exi n hydrochl ori de
nonohydrate, the remai nder bqpngkchSEﬂnmsahlyqalL et hanol ). Sanpl es of
this material were stored at 84r¥qus n@nper utses<f or a prol onged period of
time. The sanples 55 were assayled |[periodically by high pressure liquid
¢chromat ography (HPLC) and by Kard, Equher (KF)ctlgratlon The results of
the study are given in the foll|gM E? . 00365 6 EP 0 143 658 B1
[err] [err] ' [err] EP 0143453 I@ 5 CeﬁhaIeX|n hydr ochl ori de

met hanol sol vate Anhydrous met Hangl (100 nmM) was cooled to 50C and treated
wi th gaseous hydrogen chloride (8 (9. seghakexgn gnng@drate (35.2 g) was
then added at room tenperature.| Sqlgit ighngdf ¢ hg cgphgl2xin 5 nonohydrate
occurred followed (withingd5 mjnuttes) by formation oEMa thick slurry of the.
ti Ne conpound. Yield 18. @&. Jhe X a*dloffractlon pa&dern of this
fraterial, carried out in the Prdserge Df Nothep; I'z°qugr.q with a 114.6 mm
@ebye-Scherrer camera usirg a nickel -filtered copper é?rget tube of 1.5418
A, in a sealed glass capilgary |tube is ghyen belom/ § Eblatlve SpaC|ng
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4.51 ' .03 4.38 .03 4.23

25 4.04 .03 3.78 .66 3.61

3. 48 : .29 30 3.41

.18 3.27 " .04 3. 0gp 0 143 658 B1 .12 2.93

. 06 35':'$'Exa'r;1ple 5 g = ' -2. 86 .18 2.74

'20222' Q»;-Cephale'xin hydrochlo:;lgﬁ ) Qll%n 's%IQlate ; :]3'3 40 '
. Anhydrous metha (;E%ﬁ s cooled to 5°C and treated wi ga%éozug hydrogen hlage {8 g).

.06 2. 15-Cephalexin monchydrate -(35. as then added at room temperature. Solution of the halexin

. 07 1. $92nonohydrate occurred follo@dd (WithikG5 minutes) by formation of.aQficklsiBSDf the title compound.

06 b 50 Yiek:jl'l:e8 g ?;ly diffraction pajternpof this) mategal ?"Z_I.. 7gginetk? ArepAR q:tbqr'ligéprl\ivinflas

.03 1.70 - ; il .

monohydr %g;@,a @f@&é;fygm;meaaeus a w?'dﬁtaffgé bR Ny {250

m ) atsoroomtenperature. The nethanol was anhydrous (Karl Fischer analysis
showed | ess than 0.12% by wei ght of water). @eipthwal exi n nonohydrate (35.2 Q)
in solid formwas then added®reeng dEAir eact i dmensitize he. Di ssol ution occurred.
Crystallization of cephalexim rocnlori de anol sol vate occurred
approxjsmately fifteen mnutes gfjper 60 seedi ngswi t h cephal exin

hydr ochl ori de nonohydrate. Heatgsof crystallizagi on caused the tenperature
torise from22 to [err]. Aftem08 hours at roddh tenperature, the product
was filtered off, and then was®®8 with col d methanol . NMVR studi es showed
the injtial formation of the mgthanol solvate.,The nethanol solvate
prepared above was exposed for 4lggree days to g4 air atnosphere having a
reNative humidity of about 35%s4@md at a tenpergture of [err] to provide
18.1 granms of crystalline ceph#38xin 65 hydrocl ori de nonohydrate having an
NMVR and IR identical with the #?duct of Exanp® 2. 8 EP 0 143 658 Bl
Exanpl 8 7 Cephal exi n hydrochl orj,gde i sopropanol gte Cephal exin '

di et hyl f or mam de di sol vate (3@3gg) .was slurriggd in isopropanol- (2.215 L)
and cooled to [err]. Concentratdsd hydrochl oricadacid (190 m) was added
rapidly, dropwise, to the react348n nixture at -4 5 tenperature between 13 - -
and [e%r]. After addition was (?(ﬁ'rpl ete, a yel I'Bw sol ution was formed. That
solution was warmed to 200C ang,gl oWy stirredy Cephal exi n hydrochl ori de

i sopropanol solvate crystallizeagzout in the foramof a thick slurry which
was stirred at roomtenperaturesBor 2 hours, t@ated w th hexane, 200 m of
i sopro’ﬁanol added and then stir88d for a furth® 3 hours at room
tenperature, cooled and then fi#’fered. The profuct was then washed with 1:1
(by vol une) isopropanol / hexane o(gg x-100 nml ). Ygeel d 254.1 g. 10 The X-ray
diffraction pattern obtained fassthis material13 measurenment obtained with a
‘Debye-®cherrer canera using a i®idkel -filtered -Wopper target tube of 1.5418
A is given bel ow - 231 13

2.22 ' .06
~ : 215, - .04
45 12,06 07
. 1.092 01
1.946 03
1.885 06 b
50 : 1.790 .01
. 1.748 03
1.708 01

Example 6
55 Cepbhalexin hydrochloride monohydrate
Hydrogen chloride gas (7.0 g) was dissolved in methanol (100 ml) at room temperature. The methanol
was anhydrous (Karl Fischer analysis showed less than 0.12% by weight of water). Cephalexin
monohydrate (35.2 g) in solid form was then added to the reaction mixture. Dissolution occurred.
Crystallization of cephalexin hydrochloride methanol solvate occurred approximately fifteen minutes after
60 seeding with cephalexin hydrochloride monohydrate. Heat of crystallization caused the temperature to rise
from 22 to 30°C. After 3 hours at room temperature, the product was filtered off, and then washed with cold
methanol. NMR studies showed the initial formation of the methanol solvate.
The methanol solvate prepared above was exposed for three days to an air atmosphere having a
relative humidity of about 35% and at a temperature of 28°C to provide 18.1 grams of crystalline cephalexin
65 hydrochloride monohydrate having an NMR and IR identical with the product of Example 2.
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R%I ative d(A) intensities, [err] 14.61 1.00 7.44

7 6.15 . .06 5.70 .27 b 20 :
4.68 : 30 4.40 .12 4.29 .12 4.10 N
.09 25 ' : 1%§ .06 3.83 h
333,60 Lo .12 3.53 EP 0 .638351 '
?b£213353§"“-' Cepfcl:aele:ir: f1iy8d:’<§:hl20r5|de isopropanolate ' Og. §b04 . oéog. 2996
03 2.56  13°C. C%nac::t':ate' e Zﬁzmm'de disolvate (300 glywas glyrried in isopropanol (2.215 L) and cooled to

| 5 ic gcid (190 ml) was 3 rapidly, dropwise, to t i ixt

2}_ 43 ;ir::‘:t);r:tvt:;es()ﬁt:feﬂgg and 17°C. After_adxfﬁni« complete,_a yellow so r[g 'OZ‘:)“ 'x?‘:i;le'l?l:aat

403 2.13 ovL In the £ ng 2076 aridi sbiwly stirred. Cephalexin h kg opropa ﬁ e%%stallized

ydrochl or |é§é ”ﬁfﬂﬁg %tza'ﬁ' g’y whichtweasi stitgst 2 paOlembeatpied6H2GHours XRealt with hexane,
af

gk
d ndt 1
anpl e 7 Vikgreh, g then syrrpdhfor ¢ furtaer 3delirg atmorm temdeeature, ackBed EAlthen

'Lab- Li nes andhd-}w%}% iﬁ&ﬁ&?ﬁﬁiﬁt&?ﬁg&gﬁ SEREPapolhearay21s L0 e el 254ty
[err]. Afteemes. ingaurickelMithred obef trdf tibh Bt h biva ap?grﬁﬁg]# IO Reva Schesre
54% of the starting isopropanol ate had been converted to the crystalline
thydrochl ori de nonohydrate. 55 Exapple 9 CephBdiaixe n hydrochl ori de n-propanol
sol vate @ephal exi n monohydrate (3%8V2 g) wa8'8¥gsrled i n anhydrous
in-propanol (150 m) cooled to appsgximately Lggr] and treated with gaseous
hydrogen chloride (6.1 g). The sotaation thus fprmed was seeded with the
i sopropanol ate solvate forned in &®anple 7. Foéther n-propanol 50 m) was
added angh the 60 reaction m'xturé'gti;rred at #bbm tenperature for a further
3 .hours, whereupon the desired n-propanol sol ¥4t e crystallized out as a
sIMry. The slurry was then cool eghef or 2 hours, and the title conpound
isolated, yield 39.1 g. NVR showexkot he materigd to be the n-propanol ate
sol vate. ,The X-ray diffraction pg®Wern of thi@ material, nmeasurenent
‘carried out as with methanol ate, ¥%r the n- pr¥anol ate i s given below 65 9

9
H |
tEP 0143 658 B1 d(A) [err] .92 "T"00 7.58 .41 6.27 .06 5.96
113 - ' 3.69 12 .
: . . 3.53 © .09
30 343 18
3.25 06
3.04 09
) 2.96 .02
35 . . 2.80 _ . 08
2,69 ° .03
256 . 09
2.50 02
40 243 02
2.35 02
227 .08
2.21 o .03
. 2,13 - .02
: 2.05 .03
Exampile 8 N
Ce’pl;_zlexin hydrochloride monohydrate '
50 e isopropanolate product (35 g) of Example 7 was loaded into the flui i '
1€ ropa of uid bed drier sold und
r&mestbz?;.lgfeth:rfl;i a'llowzd ;:: rt\‘umtdt;fy at temperatures ranging between 24 and 27°C. Al:‘?ere‘; 8thsel:;?1dr:
nal product showed that some 54% oft ing i .
to the crystalline hydrochloride monohydrate. " e arting ieopropanciets had been converted
55 Example 9

Ceplz:ale;:ir: hydrochloride n-propanol solvate

. epha exin monohydrate (35.2 g) was slurried in - anhydrous n-pro

approximately 10°C and treated with gaseous hydrogen chlori:i’e (6.1 g). "l)'hepgglot:tié:tstohum;)fo(:?nc:gdw;:
seedgd WIﬂ:I the Isopropanolate solvate formed in Example 7. Further n-propanol 50 mi) was added and the

g0 reaction mixture stirred at room temperature for a further 3 hours, whereupon the desired n-propanol
s9lvat_e crystallized out as a slurry. The slurry was then cooled for 2 hours and the title compound isolated,
yield :?9.1 9. NMR showed the material to be the n-propanolate solvate. The X-ray diffraction pattern of this
material, measurement carried out as with methanolate, for the n-propanolate is given below:




5. 57 .34 4.65 .59 4.38 .41 4.23 .44 4.06

.41 3.78 .59 15 . _ 3.66 . 06
3.50 .13 3.46 .22 3.41 .16 3.23 .06 20 3.08

.11 2.96° " .03 2.81 EPOD 48 658 B1 : o
.2.76 .~~~ - .05 2.67 * . .02 2:60 - . 2.53 .06 2.4 |
.03 30\ | d(A) np. 37 .03 2.33 3
2.25 .02 2.18 117203, - 02 1,986 .03 1.904

1.882 .03 40 7.58 4 1.820 .02 1

.02 1.735 .02 Exanpl e 10 45 €&ephal exi wehydrochl ori de nonohydrat\e The

product of Exanple 9 was allowed tB%iry in dBr at 30 to 350C under a
rel ative humdity of about 35% AfP8F 15 day4, NMVR studies showed that
approxi mately 73% of the n-propanolgie solvgge had transfor rred to the

monohydrate title conpound 50 . 438 a1 Exanpl e
11 Tablet for imedi ate rel ease praetict | ngredi ent

Anmount 55 ‘Cephal exi n hg@ﬁ ochl or 48e nonohydrate of Exanple 2
(850 nctg cephal exi n/ ng) 78 58 617.7 ny

1- Et hetyl - 2- pyrrol i.done honopol ynmeggd =Povi dgge)

12. 6 ng Carboxynet hyl cel | ul ose sodgggn (crosaszlinked) ' - 26.0 ng 60
Stearic acid 3.46 22 : 12.6 nmg Magnhesi um
stearate 3.41 16 6.3 ng The cephalexin

‘hydrochl oride monohydrate was grantfhted wi®® povidone (=1 - ethenyl - 2 -
pyrrolidone honopol yner) in dichl ogggret haneqqAfter drying and sizing, the
grariul es were bl ended to 65 uniforzeéy witheghe remaining ingredients and
conpressed. 10 . EP 0143 658 Bl Egc;&érrpl-e 12.32 :

% | | - 267 02
260 06
253 .06
- 247 .03
%0 : L : 2.37 .03
' ' . 233 . .03
226" 02
' _ 218 1
o % : 203 02
' : ' S 1.986 03
1904 05
e S 1882 03
40 . : . 1820 02
. A R 1 02
o 1736 02
' "Example 10 :

45 Cephalexin hydrochloride monohydrate _ _
. The product of Example 9 was allowed to dry in air at 30 to 35°C under a relative humidity of about
35%. After 16 days, NMR studies showed that approximately 73% of the n-propanolate solvate had
_ transformed to the monohydrate title compound

50 S _ © . Example 11 £
Tablet for immediate release product )’
-Ingredient : - Amount
55 Cephalexin hydrochloride monohydrate of Example 2
(850 mcg cephalexin/mg) - 617.7 mg
1-Ethenyl-2-pyrrolidone homopolymer :
(=Povidone) - . 12.6 mg
— .- Carboxymethylicellulose sodium (cross linked) 26.0 mg
60 Stearic acid : ' 126 mg -
E Magnesium stearate ' _ 6.3 mg.

" “The _oephalexih hydrochiori'de monohydrate was granulated with povidone (=1 -.ethehyl -2 -
‘pyrrolidone homopolymer) in dichloromethane. After drying and sizing, the granules were blended to
65 uniformity with the remaining ingredients and compressed. . '




/ Tabl et formul ati on

| ngr edyent Amount 5 Cephal exin

hydr g€hl ori de nonohydrate (Exanple 2) 617.7 mg Povi done

12. 6" ng Entosoy[err] (excipient dEPV@A4AXE58dBtatted soybeans; Edward

Mexdel-1 Co.. Inc.) . , .24, 0 Stearic aci ’
.6 ng Magnesi um st earate. Tat%:tg;:é]rfu:iion 6.3 nmg The

above ingredients were bl ended as described in Exanple 11 and conpresse

into tablﬁets. 15 - Ingredient ) Exanpimounty

| ngr edi ent X - ' A T Cephakgx

hydr ochl ori de monohyZfPERE™ ﬁ?&%‘?%dez')“°"°hvdm§1(?a7gpr?guﬂ20 Eﬁ?z ﬂg Povi done

12.6 ng Starch Emcosoy® (excipient derived from defatted 26.0 ng

Stearic acid soybeans; Edward Mendell Co., Inc.) 12. 6 OvRgnesi um

stearat e’ Stearic acid 8.3 ng 25 M™gredi ents

were blended by the YRINFIY™ 38881 bed i n Exanple 11. The resultiNYy tablets
were coat ed Wl aydifd¥iRhQRVere BIRhALA! asCdebdrisbd FEEaRipleUR Cana ScomFeRstl ate tablets.
rel ease antibacterial "pharmaceutical form Exanple 14 Capsule fornulation
30 I ngredient Example 13 Amount Cephal exin

hydr ochl ori de nonohydr at e 450 ng Povi done 4. .int '

10 ng Magnesi um st earate ; g5y ng The
ingredi ents were bl efidgglexiPnydirdchidFidd Myndtydrafd! @dbld At 0 an ebmmwmped gel atin
capsul e. 262 ai s f or RowidokONntracting State: GB 40 1. Crystal | 13femgephal exin
hy®ochl ori de nmonohy®ergte. 2. A pharmaceutical formulation c M8sing as

t h&act i ve ingredi er%t“tf‘sg'f’a | i ne cephal exi n hydrochl ori de my‘g)ﬂgdrat e
associ ated with one OF9"OIe *phar maceuti cal | y-acceptabl e carriers. or

exci pi ents t heheingledied® were blendbd Y tidl rhéthddl des@ivad éxExamplpdn OTHel resultitig tablets were
nmonohydr at ecobted with dydrexynrgphiametind eeitulase ffor ude as\inpnesiiatesrolehser antibactesiplj phgrmaceutical
crystal | i nomephal exi n hydrochl ori de nobnohydr at e,--whi ch process conpri ses
hydrating a crystalline hydrochl ori deg‘{'@@?ﬂgbl%anol sol vate by exposing the
sol vate tp an atnosphere having a rel#PGOMUAN ty of from10 to 50% 5. A
process accordi ng to cl ai Qfedidn® Which a crystalline hydrochhmédntle [err]

ingredient

al kanol solvate is 5,
wherein the sol vat e Cephéildn bydueshivride olopeltydrate7. A crystal | i ned al exin _
hydrochl qgi de [err] Bavidep®| sol vate. 8. Crystalline cephal exi® mg

hydr ochl ori de et hanoVe¥8FUR:2*2" %9 ai ns for the Contracting Stafes? ML, SE 55

1. Crystal i ngpg aghalensi werd Bhdath Qnifshmiti @Ra hladddtin®. anleloryafab ajelaie eagisuleal
formul ati on conprising as the active ingredient crystalline cephal exin
hydr ochl qf i demeterothy Gontresting Stats: GBd with one or nore
phar maceuti cal | y-acce tz‘iﬁl ST rJ"i,c%[ S mokt 'Bj[eent s therefor. 60 3.
Crystalli ne C‘%p F%sz? @Exéfﬁ utio eco%ﬂgﬁgisa{he {c@ive irRffedient Erystaliine cephalexin
pHapymaceut i gakochi %ee HoRoHYRFatiC BRoéisted G@th Med of agRe pharimiacdoBeally-adteptaiiial chmriassor
Cep¥rhl exi ghgadip@ahlrﬁsréfdmnohydLat : h65 2. Pharmazeuti sche FortrirucalI | erung,
fyetalling ce i r ide men Pl X
dadurch g‘ kenri.ng pro“gg'gs’fgr.' %‘::lplringg %fygl iz?e cep%ll‘llggée hggrgmg:e el ﬂﬁmﬁ rate, which process
comprises hydrating a crystalline hydrochloride C,_, alkanol solvate by exposing the solvate to an
atmosphere having a relative humidity of from 10 to 50%. )
5. A process according to claim 4, in which a crystalline hydrochloride C, -2 alkanol solvate is hydrated.
50 6. A process according to claim 5, wherein the solvate is the ethanol solvate.
7. A crystalline cephalexin hydrochloride C,_, alkanol solvate.
8. Crystalline cephalexin hydrochloride ethanoi solvate.

e O

55 Claims for -the Contracting States: NL, SE

. 1. Crystalline cephalexin hydrochloride monohydrate. . ) ) ] .
2. A pharmaceutical formulation comprising as the active mgrec_ilent crystalline cep!\alexm
" hydrochloride monohydrate associated with one or more pharmaceutically-acceptable carriers or

i excipients therefor. .
\ 3. Crystalline cephalexin hydrochloride monohydrate for use as a pharmaceutical.

Patentanspriiche fir den Vertragsstaat: GB

1. Kristallines Cephalexinhydrochloridmonohydrat.

65 2. Pharmazeutische Formulierung, dadurch gekennzeichnet, daf} sie kristallines Cephalexinhydro-
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EP§ 0143 658 Bl Exanple 12 Tabl et formnulation Ingredient
Anpunt > 5 Cephal exi n hydrochl ori de nonohydrate (Exanple 2) 617.7 ngy
Pol+i done ' : 12. 6 nmg Entosoy[err]
(e§<ci pi ent derived fromdefatted sgpbga{ys ¢sgvvpqd Mendell Co., Inc.) ..
26.0 ny-10 - Stearic acid . . k
12. 6 ng_Magnesi um st earate _ Example 12 6.3 ng }
above ingredients were bl ended as des'EaHebfé’H“ﬁ"?f"’Exanpl e 11 and conpresse
into tablets. 15 " Ingredient . Exanplagola | ngr edi\ent
Anount Cephal exi n hydrochloride—nonohydrate—{Exanpt-e—2)p———64+++ ny 20N
Pgvi done Cephalexin hydrochloride monohydrate (Example 2) 12. 6612 ™ arch

i i  Povidone . : : -
2 g(r)lersTP u% gta ;;? ata gl d Emcosoy® (excipient N:Ieri(;/_elf cf:ro'n'il-de)fatt_ed . 6.3 T 3%' 6 m:?.h &
I hgr edi entgs were Dbl e@%ﬂé?ﬁa s},Ethgrdrre?%gd %l'egg'ri bed i'n Exanpl e k. m?he_
riesul ting tabl ets wemnagsabhesearaté h hydr oxypropyl nethyl cell @i3ose for use
as immedi ate rel ease antibacterial pharnmaceutical form I;xar’rBI %ﬁé;} Cam%??' e
fiornul ati on 30qurﬂ§ppwﬁn§rﬁglents were blended as described in Example 11 and compre le? efs.
Cephal exi p; hydrochl ori de nonohydrate . gxample 13 - 450 ng Povi done
10 ng Magnesi.um stearate : ' _ ) . 5 nmg The
iingredi ent's were bl ended tigmediedtor mi ty ‘and pl aced .i-nto an elAmryated gel atin

C]iapSU| e. Cains for €0 —EB A0 CrystarTEe_cephal exi n B
fydr ochl og de mnOhy(ﬁegsa@“nTydﬁ%ﬂ%Fma}@'gﬁdfaéea{&?'miﬁﬁ’l ation E%ﬁga ng as

the active ingredientgogystalline cephal exin hydrochloride nasgokydr at e

sSoti ated with one ®eaR®&&d phar maceuti cal | y-accept abl e carrixsmgor
ci pi ents therefor. MdgnesiunBstedtatyst al | i ne cephal exi n-hydr ochléérrge . R
nohydrate for use as a pha ceutjcal ...4. A.proc s%&{gqq_ﬂ‘gergs%[njn Ublets were
ystal || 0 gordiii e b Bosatonr b Rl Bl e
ydrating aggstalline hydrochl'oride [err]alkanol solvate by exposing the .
plvate to an atnosphere having a rel at gygpleuqdi dity of from 10 .to.50% 5. A .~
f ocess according to claim4, in whi capsulecClopidiatibhi ne hydrochl oride [err]
J kanol s@vate is hydrated. 50 6. A process according to'claim5, -~ -
herein the solvate is thelngefiafol solvate. 7. A crystallind®®halexin =~
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