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TRAmITE.- SUSTENTACION DE OPOSIC16N 

JOSt LUIS REYES VILLAMIZAR, mayor de edad, identificado comoaparece al 

pie de mi firma, abogado en ejercicio, titular de la taqeta. profesional n6mero 44655 

del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la 

sociedad TECNOQUIMICAS S.A., dentro del trdmite de la referencia en ejercicio 

de lo dispuesto por el articulo 42 inciso 20 de la Decisi6n 486 de 2000, por medio 

del presente escrito, procedo a sustentar y complementar la oposici6n presentada 

en los siguientes t6rminos: 

1. RATIFICACi6N 

Comedidamente me permito ratificar los argumentos que permitir6n demostrar que 

la solicitud de la referencia, que reivindica un granulado de gabapentina obtenido 

mediante la granulaci6n de gabapentina con polietifeno glicol, que tiene un punto 

de fusibn comprendido entre 500C y 800C, incumple los requisitos de 
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patentabilidad establecidos por los articulos 14 y 18 de la Decisi6n 486 de 2000, y 

que por ello no merece recibir el beneficio patentario: 

4- Primero que todo, el proc eso de granufaci6n que describe la solicitud 

colombiana en tr6mite es ampliamente conocido en el 6stado de la t&cnica como 

99granulaci6n por fusift" (melt granulation) y es un proceso ampliamente usado 

cuyo objetivo es transformar una mezcla de polvos en. una masa o en conjunto 

Compacto y homogdneo a trav6s de la aplicaci6n de calor y agitaci6n a la mezela 

de polvos, en donde al menos uno, de ellos, tiene un punto de fusi6n bajo que 

permite formar. una mezcla o dispersi6n fluida (fundida) que permite la uni6n de las 

particulas de la mezcla en gr6nulos que posteriormente se dejan enfriar, por lo 

menos, a temperatura ambiente. 

Prueba del vasto conocimiento de esta tdcnica es expuesta en patentes como la 

US 3,263,006, US 3,405,208, US 3,601,847, 6 US 3,700,364 que describen, desde 

la d6cada de 1960 tanto el proceso como los equipos a trav6s de los cua les se 

puede llevar cabo la formulaci6n de granulados; asi mismo, existen publicaciones 

de car6cter cientifico que demuestran tanto las condiciones y las variables bajo las 

cuales se realizan dichos, procesos de granulaci6n, as! como la utilidad de la 

misma en la elaboraci6n de diversas formulaciones farmac6uticas con principios 

activos que presentan inconvenientes para la granulaci6n por via hOmeda como 

son: Advantages In Energy, Fuel, And Investment Savings By Melt-TYPe 

Granulation Processes’; Alternative Granulation Technique: Melt Granulation2, 

Melt Granulation In A Laboratory Scale High Shear - Mixer?- Preparation And 

Charecterisation Of lbuprofen-Poloxamer 188 Granules Obtained By Melt 

Granulation 4 1- The Control Of Drug Release From Conventional Melt Granulation 

Matrjces?- y Effect Of Crystallization Behavior Of Polyethylene Glycol 6000 On The 

Properties Of Granules Prepared By Fluidized Hot-Melt Granulation (FHMG)6. 

’ Young, R.D. ; Lee, R.G. Technical conference of International SuPerPhosPhate and Compound 

Manufacturers Association Limited and the Fertilizer Association of India; 8 Dec 1975; New Delhi, India 

Conference). Publication Date 1975 Jan 0 1. 
Alan Royce; Jiwaji Suryawanshi; Udayan Shah; Krishna Vishnupad. Drug Development and industrial 

Pharmacy, Volume 22, Issue 9 & 10 September 1996, pages 917 � 924. 

’ T. Schaefer; P. Holm; H. G. Kristensen. Drug Development. and Industrial Pharmacy, Volume 16, Issue 8 

May 1990, pages 1249 � 1277. 
4 Passerini N, Albertini B, Gotzdlez-Rodriguez ML, Cavallari C, Rodriguez L. Eur J Pbarm Sci. 2002 

Feb;15(1):71-8. 
5 P. Flanders; G. A. Dyer; D. Jordan. Drug Development and Industrial Pharmacy, Volume 13, Issue 6 May 

1987, pages 1001 � 1022, 
’ Motonori KIDOKORO, Kaoru SASAKI, Yasuo HARAMIISHI, and Norio MATAHIRA. Chem. Pharm. 

Bull. 51(5) 487--493 May 2003. 
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En dos de las publicaciones se hace menci6n explicita del uso, de 

polietilenglicoles, que es la clase de pollmeros que reivindiGa la solicitud en tr6mite 

para la elaboraci6n de sus respectivas formas farmac6uticas a trav6s de esta 

t6cnica, si bien es cierto que no.se hace menci6n del uso de pregabalina como 

principio activo, para cualquier persona medianamente versada en la materia 

queda claro que para aplicar esta t6cnica de granulac!6n con cualquier otro 

principio a ctivo, basta con someter los componentes de la formulaci,6n a los 

respectivos, ensayos de formulaci6n y preformulaci6n que aseguren que dichos 

componentes bajo las condiciones del proceso, consigan las caracteristicas finales 

de seguridad, estabilidad, eficacia y eficiencia que debe tener todo medicamento 

de este tipo. 

40 Tambi6n es 6til resaltar que seg6n el "Handbook of Pharmaceutical Excipients 117 

que los Polietilenglicoles son ampliamente usados en distintos tipos de 

formulaci6n entre ellos en formulaciones s6lidas y en la formaci6n de granulados y 

que son sustancias estables quimicamente, lo que significa que son sustancias 

viables y ampliamente usadas en la industria farmac&utica como excipientes 

adecuados de granulaci6n, en consecuencia, su empleo y su inclusi6n en las 

formuiaciones -independientemente del activo- o como las reivindicadas en la 

solicitud colombiana en tr6mite careceria de nivel inventivo. 

La publicaci6n internacional WO 03/035040 WETHODS OF TREATMENT 

USING A GASTRIC RETAINED GABAPENTIN DOSAGE", revela un m6todo de 

tratamient o de la epilepsia que comprende administrar una cantidad 

terapbuticamente efectiva de gabapentina o una sal de la misma, en una forma de 

dosificaci6n de retenci6n g6strica, donde dicha forma de dosificaci6n corresponde 

a tabletas que contienen Gabapentina y que estAn hechas mediante el uso de una 

t6cnica convencional de granulaci6n en donde la formulaci6n comprende 

gabapenting en una cantidad superior al 61% w/w, PEG o- PolyQ y otros 

anentes o aditivos necesarios. Si bien es cierto que en este ejemplo no se 

especifica si [a granulaci6n se hace o no con el PEG, no lo es, menos que, los 

elementos principales revelados en la solicitud colombiana en tramite 

(Gabapentina, PEG, Granulaci6n, otros agentes), son o fueron revelados en la 

anterioridad mencionada, lo que evidentemente desvirt(ja al menos el nivel 

inventivo de la misma. 

7 Arthur H - Kibbe. "Handbook of Pban-naceutical Excipients". Third Edition 2000. Pag 392, 393. 

A I&V 
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La publicaci6n internacional WO 2003/068186 "PHARMACEUTICAL 

FORMULATIONS AND SYSTEMS FOR IMPROVED ABSORPTION AND 

MULTISTAGE RELEASE OF ACTIVE AGENTS" revela el uso de la t6cnica de 

granulado por fusi6ni para la obtenci6n de gr6nulas que posteriormente pueden 

convertirse en tabletas o cApsulas, adernds, se hace menci6n explfcita del uso de 

polietilenglicol durante este proceso de obtenci6n y se menciona la inclusi6n de 

gabapentina corno principio activo de dichas formulaciones’ con lo cual el nivel 

inventivo de la Rv 1 y otras (Rvs 5 a 18) de la solicitud colombiana en tr6mite 

quedan desvirtuados. 

La publicaci6n internacional WO’ 2003/002151 "ORAL PHARMACEUTICAL 

COMPOSITIONS WITH MODIFIED, RELEASE OF THE ACTIVE INGREDIENT" 

revela el uso de la t6cnica de granulado por fusi6n para la obtenci6n de grinulos, 

en donde se hace menci6n explicita del uso de polietilenglicol en el proceso de 

fabricaci6n y adembs se menciona la inclusi6n de gabapentina corno princip io 

activo de dichas formulaciones; con lo cual el nivel inventivo de lo reivindicado por 

la solicitud colombiana en Wimite queda desvirtuado. 

11. COMPLEMENTO DE INFORMACION. 

En relaci6n con los argumentos expuestos anteriormente, existen otros 

documentos que exponen la anterioridad en el uso de esta tbcnica de granulaci6n 

por fusi6n de compuestos farmac6uticamente aceptables distintos a Poliet ileno 

glicol con bajo punto de fusi6n y q ue adem6s permiten la liberaci6h controlada del 

fArmaco, veamos: 

La publicaci6n internacional WO 00/01416 publicada el 13 de Junio de 2000 y 

titulada "PHARMACEUTICAL COMPOSITION CONTAINING LOW-MELTING 

WAXES" revela que este tipo de procesos donde se involucran materiales 

polim6ricos de bajo punto de fusi6n para incluir de manera inmediata el princip io 

activo (en este caso ceras tipo Witepsol que consisten en una mezcla de grasas 

s6lidas de bajo punto de fusi6n que tienen indices de hidroxilo que oscilan entre 

20 � 50, especificamente una mezela de triglicC-ridos, diglic6ridos y manoglic&ridos 

en distint’as proporciones), resulta ser un proceso reconocido con anterioridad en 

el estado de la t6cnica. Tambi&n cabe resaltar que en esta publicaci6n, las 
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matrices obtenidas con ]as ceras tipo Witepsol no se limitan a la obtenci6n de un 

granulado convencional, sino que adem6s, y siendo su fundamento de invenci6n 

ef mismo que el propuesto por la solicitud colombiana en tr6mite, consigue 

composiciones que exhiben una liberaci6n controlada del flArmaco, lo que 

demuestra hasta que punto se ha desarrollado e implementado con anterioridad 

dicha t6-cnica de granulaci6n por fusi6n para obtener matrices monoliticas. 

+*#* La patente americana US 2002/0015730 publicada el 07 de febrero de 2002 

y titulada "PHARMACEUTICAL FORMULATIONS AND METHOD FOR MAKING", 

revela una formulaci6n farmac6utica oral que comprende gr;Anulos de liberaci6n 

extendida de diversos principios activos embebidos dentro de una matriz cerosa 

de uno o m6s 6steres de sucralosa de 6cidos grasos como estear ato de sucralosa 

o behenato de sucralosa (todos excipientes con bajo punto de fusi6n); su 

preparaci6n se hace mediante el calentarniento (fundici6n) de una mezela de el 

ingrediente activo y del 6ster de sucrosa de Acido graso, luego se granula o se 

peletiza dicho material fundido. 

La publicaci6n internacional WO 03/082804 publicada el 29 de Octubre de 

2003 y titulada "VENLAFAXINE BESYLATE"; la patente Americana US 4,443,428 

pu blicada 17 de abril de 1984 y titulada "EXTENDED ACTION CONTROLLED 

RELEASE COMPOSITIONS"; la patente americana US 3,147,187 publicada el 01 

de septiembre de 1964 y titulada "SUSTAINED RELEASE PHARMACEUTICAL" y 

la patente americana US 5,807,574 publicada el 15 de Septiernbre de 1998 y 

titulada "HOMOGENEUS MIXTURES OF LOW TE,MPERATURE-MELTING 

DRUGS AND ADDITIVES FOR CONTROLLED RELEASE", revelan la inclusl6n de 

diversos tipos de fdrmacos en matrices constituidas entre otros compuestos, de 

ceras, explicitamente cera-carnauba y ceras naturales (compuestos de bajo punto 

de fusi6n), para obtener granulados de liberaci6n extendida a trav6s de un 

proceso de previa fusi6n del compuesto que va a formar la matriz (la cera) y una 

posterior adici6n del principio activo. 

Esto revela nuevamente que [a granulaci6n por fusi6n es una t6cnica de 

formulaci6n reconocida y aplicada con anterioddad de una manera vers6til, lo que 

dernuestra las formulaciones de la solicitud colombiana en trAmite carecen de nivel 

inventivo. 
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excipientes que cumplen con la caracterlstica eseribial de toner bajos puntos de 

fusi6n. 

En otras palabras, esta informaci6n evidencia que la inclusi6n de f6rmacos on este 

tipo de matrices, aparte de ser una 

’ 

estrategia reconocida en el estado de la 

t6cnica para procurar una formulaci6n sencilla del f 6rmaco, corresponde 

simplemente a.la aplicaci6n de, los ensayos de preformulaci6n y formulacift 

pertinentes que permitan obtener [as caracteristicas do estabilidad, seguridad, 

eficacia y eficiencia que se espera para este tipo de medicamentos. 

Por su parte, la patente americana US 5,169,645 publicada el 08 de Diciembre de 

1992 y titulada "DIRECTLY. COMPRESSIBLE GRANULES HAVING IMPROVED 

FLOW PROPERTIES" revela el uso de la cera de abejas y la cera carnauba 

(nuevamente excipientes con bajo punto de fusi6n) para [a preparaci6n de 

matrices monoliticas de liberaci6n controlada, y finalmente un m6todo de 

fabricaci6n de tal formulaci6n, que incluye la fusi6n inicial del material ceroso y la 

mezela del ingrediente activo y demft excipientes con el material fundido, y que 

opcionalmente puede ser comprimido. 

En conclusi6n, se evidencia nuevamente que. la solicitud colombiana en trAmite 

carece del requisito fundamental de nivel inveritivo en primer lugar, porque 

reivindica sistemas o matrices obtenidas por granulaci6n en fusi6n, que son 

sistemas reconocidos en el estado de la t6cnica y aplicables a una gran variedad 

de principios activos, y en segundo lugar porque como se ha demostrado con los 

argumentos anteriores, que esta t6cnica de formulaci6n ha avanzado hasta el 

punto de no s6lo obtener granulados convencionales como es el caso de la 

solicitud colombiana, sino que adem6s ya es posible obtener sistemas de entrega 

controlada de f6rmaco con esta misma t6cnica. 

4* -Ahora bien, si el fundamento de invenci6n esti dade porque la formulaci6n 

est6 conformada por un granulado de Gabapentina con Polietilenoglicol que evita 

la d egradaci6n de dicho activo, es importante resaltar no solo la existencia en el 

mercado desde 1993 de formulaciones s6lidas estabilizadas que contienen 

Gabapentina, sino lo revelado en. la publicaci6n internacional WO 99/59572 (25-

" Yasuhiko Miyagawaa, Toshio Okabea, Yukiya Yamaguchia, Masabaru Miyajimaa, Hiroshi Satoa and 

Hisakazu Sunada. Intemational. Journal of Pharmaceutics Volume 138, Issue 2, 26 July 1996, Pages 215-224. 
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11-1999) ’GAMMA-AMINOBUTYRIC ACID DERIVATIVES CONTAINING, SOLID 

COMPOSITIONS AND PROCESS FOR PREPARING THE SAME" (equivalente a 

la solicitud colombiana 99-030-15.9), en donde el solicitante menciona: 

we have made earnest studies to 501vt the prior 

art 7=cblems. as stated above and, aa a result, have now . ...... . .... I....... ...... . ... ... 
"that’ the 

Owing lactam 

bo :7er 

’,FiMr?:n Of Ve Sfdatll by t .. a ry 

x: t i an contaIllIng 

acld derivative 
j 

’Met’ V 49 r f t0r=14t!Vfn hCd5 MPICYOCII-

is et,"ek.?:I-op ............ .. .. . ....... ...... . . .... . ......... 
.. . . ... ...... ........ ... . . ........ .. ........... . . . ...... . . ...... . 

nat dimqrddatior and that a solid Corpomition, conta= 1’?-4 

the 

?Stabjjjzed by said a zol.Ld pharmaceutical 

1preparati*n usihq juch as tablets, granules 

t t-he like’have an stabilitY, on the 

Of this a, 5 been Completed-

The humectant.which may be amplaYed ia the 

invention in cQmbiiiation with a 4-amino-3-substituted-

butanoic acid deri-viative is salected frcm erhytene glycol, 

,nropylene qjycol, butylete glycol, sorbitesi and glycerol and 

al-lphatLc, acid enter thereofp alone -a- iz anY comb-naticr-

0-1 two or rnor-m thereof. 
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The granu lation of the 4 - amino-!- 3ubzti tuted-

butanoic acid (›?r?vative during the process for 

M4I-IUfdCttIr’.ACXI.q P.?Arzftace?4ticel Preparations aa atated above 

gaktapentin may bit tonducted by any granulatiin 

method well-known imr- la, for MXAmPI*, a fluidized 

gra,nulaticn method, a hilh.speed stirring granulotion 

method, a melting granulatiOn method and the like? in order 

preparetion, And, in many cases, a total amou:nt of the 

humectant may be preferably in the range of O.C11 - ZOW by 

weight relative to the 4 - amino- 3-subst i tuted- :,ntdc acid 

derivative, or it may preferably be,in the range of 0.02.-

204 by waight relative to tho total anount of, the 4 amino-3-AR 
4iub’stitutvd-butanoic acid de?:Ivative and in auxiliary ager?z 

when added for manufacturinq’ a. p’harmacautical preparat-Ion. 

Si bien es cierto que la anterioridad citada no hace menci6n del Polietilenglicol, si 

es claro que, desde 1999 -es decir casi 10 ahos-, se han venido planteando 

soluciones a los problemas que puede tener la Gabapentina como materia prima 

dentro de una formulacift y entre ellas nos encontramos frente a la soluci6n de la 

degradaci6n de dicho activo en este caso, mediante la inclusi6n de un 

humectante; como es evidente, no es dificil, en consecuencia, realizar 

experimentos previos orientados a definir los auxiliares de formulacift que deben 

estar presentes en una composici6n farmac6utica, mAxime si en el arte previo ya 

se sabia de los inconvenientes que genera Gabapentina al momento de ser 
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formulada. Por el contrado, esta escogencia es un paso previo y necesario en 

cualquier proceso de formulaci6n farmac6utica, sin que su ejecuci6n suponga nivel 

inventivo. 

.Por todo -lo anterior, ruego se analicen los argumentos expuestos con el rigor y 

detenimiento, habituales y que en consecuencia se decrete, ademAs de la 

negaci6n de la solicitud en comento, el archivo del expediente que I.a contiene. 

Ill. ANEXOS. 

> La patente americana US 2002/0015730 publicada el 07 de febrero de 2002 y 

titulada "PHARMACEUTICAL FORMULATIONS AND METHOD FOR 

MAKING", p6ginas 3, 4, 7, 8 y capitulo reivindicatorio. 

> La publicaci6n internacional WO 03/082804 publicada el 29 de Octubre de 

2003 y titulada "VENLAFAXINE BESYLATE"capftulo reivindicatorio. 

> La patente Americana US 4,443, 428 publicada 17 de abril de 1984 y titulada 

"EXTENDED ACTION CONTROLLED RELEASE COMPOSITIONS" capitulo 

reivindicatorio. 

> La patente americana US 3,147,187 publicada el 01 de septiembre de 1964 y 

titulada "SUSTAINED RELEASE PHARMACEUTICAL". 

La patente americana US 5,*807,574 publicada el 15 de Septiembre de 1998 y 

titulada "HOMOGENEUS MIXTURES OF LOW TEMPERATURE-MELTING 

DRUGS AND ADDITIVES FOR CONTROLLED RELEASE". 

> La publicaci6n internaciorial WO 00/01416 publicada el 13 de Junio de 2000 y 

ti tulada "PHARMACEUTICAL COMPOSITION CONTAINING LOW-MELTING 

WAXES" paginas 1, 7, 8 y 9. 

La patente americana US 5,169,645 publicada el 08 de Diciembre de 1992 y 

titulada "DIRECTLY COMPRESSIBLE GRANULES HAVING IMPROVED 

FLOW.PROPERTIES". 

Abstracts de todas las publicaciones cientfficas mencionadas en el aca’ pite de 

Complemento de Informaci6n. 

> La publicaci6n internacional WO 99/59572- "GAMMA-AMINOBUTYRIC ACID 

DERIVATIVES CONTAIN IN G,SOLID COMPOSITIONS AND PROCESS FOR 

PREPARING THE SAME" portada, pAginas 1 a 9 y 41 a 43. 
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fOO431 $?-prisingly, supro$e esters of fatty aoi& aro able 

-the 
1xing 

sod
 to kapruvc, the punetratiou t?rougb thr sl6a. 

to CofAral the? relea? of ioue5,ats in red _Coeo sucrOW rici" afe, s=MI;f-Preferably, "crAW’ ate, 4 
le 

manner arid, morcovcr? to Improve"be, techr’014cal PTOp- lawate and stlerow %warata art for- that purpo-’4" 
Oaks- during the -Pwparatiorl ’of thc fkmubtipb? of the 
inveation by rnalt ffanulatiou or Melt pellotization,. s2l Sucrm estm of,fatly aelds- 111 par coo- are also ticu? 

larly, fa cos=6, products (French -paWnt No, ?il,605, 
100441, Sucrose estars of f4fty Acids as-, also. suitable for and japa ts Nos, 8,12034 3nd nese paten 
VauMdting tht- active isigredient without The, Admon -of 
Other iucrt Materials, B - wearis, a gross reductioD y these [0031 In 

r 
Germau patent Noi 4,W3,844, pharmccutical 

ible in comparison m othet rqt*o&, in which Weight is possl 
I ? .6 

duscribod whi?34, in addition to, the active WIPFO& Ous A10 
,several Risiblo retard* agonts or binders, bave to, be- rsod. 

rug"k 

-rose as At the sam., time, sac osto , of fany acids, particularly 

’a y I., 
st earates with a low HLB value, such as f6om 

- 
about I to, 

t abota 16 <;a?n bf,? suitably usod as lubricants and as -Tuohl 
release ia uwesirab,le si&efFcM. As sucrm at;?,aoester of a fatty 
- - acid, _Onmstels of Co-, fattki acids are 4 pd Cs-18 
[0045) - sucrose esters of fatty acids are mnionic Sulfac- July suitablo for that purpow. 
tants, which are Mono-, di- tfi-and polyest4suf ?;ucfose_ as? 
the hydrnphihcx)mpanenz and sat"ated unsafaraledfioty [00541 Ila WO ZAW9?, a i?_-w co=olled rekasc, fomn_ 

r g 4-eof latioll fm Diltimm iiathe form Of sphuroids is disclqstd? 

o?ae_rifioation and the. nature ofthe htt WrO$_ y acids, cSters which is composed of thea active ingreTlent, a wttfiko- agtut 

of fatty acidsvan be, produced with di?oo W-B values, 
hAV can.effect o? the t0pharmacwtical 

a PolYmOz COattng for coatr0aing the re1CaS,-. 911creS". 

Q?W-_ of fatty 46X are used as a wetfittg agent. The a4?14a! pro ? jtutier,, 
?’speeially the TtAea5oof acwe ingredimt, the stability of 1ht 

- 
retardation of activk’ Wix"aw’ takes ’a polymer. 

pharmaccutical formulaticut pr(duced aud its tccfto1q gical Morwvcr? the Weniag agent is proct’??d with thc? ac&t 

t*-havior, ney am -aojitoxic, biodcgrudatR, tasU:Iess and ingr"die;’Its bY C, MtsiOn Or bY groulatiOn with organdc 

oqotloss and have a Ion, sh&lffe. ne Sucrose f’sters Of solvents; The Ciff udaws are coawd with conventional poly-
fatty acids with a it?"Itiag- P0 b*baj?,thau 3W C. arL -,Dlid 

f 
Wers. SucrOse WL XYJW-C?ters fatty aci& 

01 

Ito 1()’ tX-V1&‘ are DAMC(f as Watifig- agpn[4. 

SUM*e4a?.tQrlsottaftyaCiC?;,VealSOSOI,&Uotl4?Tibo? JW61 lu 6,Qanan patent No. 19,&A152 ,, a rttard fofml?-

nam’ej for examplt, of ’?Zi -esters or sucrose. esters by gar ration i? Jiscksed? which coutaiuscalcium valproke, at least 

Mitsubishi (under the 6ade trame-of kyoto), GaWWsse, or one, actyiic go4yrner-and at least one sugar eski, wbereiri the, 

5torna and other%. de-sirod retard’ offitot being achieve4 by ft acrylk, poly- - 

[W471 Sumse, evers a fat acids lwown il?om ,he W- 
Tugr that i?:Drwd. It is shown that the sugar ego’rl by -itself? - 
-do"’nol have any zaaniagful -release retarA 

’(?ratuxc are, forexarnple, those of US. Pit S& 4,W07 
uwd to improve Iftosurfaw of -Ak fibm, and thos? of WO [Wb] 
9?,11’7067 as tasto- improwm in pharmaceutical przparatiorts? - the so4d wleaso-controlli]29 apM in, the pharm-amulkeal 
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viih stirriag at a heater lackel iommalam of 52‘C At tt: - Th? pr4 fi)ZroulaflOL elf qlaim 101 - 
proOct temperataro of 30?r C, *i* swarat- S- Pp i? fatty- 4-,id -Ls om -o?r mre of stcadc7 ac?4 
ailded and- gtxm]aW for :a fiirfb?.r 7, minuttg witti tfie p6mitic a6d, louric "I h0emic acid, and oWc a6d-

chupper switobed-on (Uo rixp? thc vaboa wandate was 
- 

›12. T& oral fountagion - ot Claim 1, 

romlovai and S.Creebm thr6pgb,"A Inm Mesh -screen, wh,-,r,,in said swros-- Gsler bas al) 14" VaTuc of h7oua abo vl-
I to ibua 16. 

13, Tfw oW kIrmulstion of clam 1, 

whmiti ?ia? sacrov, 
Sim atrift6ola 300 C. to 4? 2W, C 

(fim) 14-? Tho’,oral of Claim 13, 
-w-, wr o wherew said reeltinj, point is from about Ar C. to about 

-14A is. ihe oral *arma?xuftcal tormulatioa Of vJaim 11 
bavi mg a dosag4 form of a gramilaw, said granwate Coutaill---4M 
ing fr6ift about I to about:Y5% VVI, of mid sacrosoester 

>50 3.4 oral phamwz*-kal fx?mnujation -of -claka- 1, 
vho rt in ft, concentration of said sucrose ositr is from-about 

Zia- is -V 64 IW 4?O? 501YO to koat - *t, 
Ra?s? in 1/0 in 23?&, 43.6 ??A 94,4 "11’a oral ptarmq:6014ical foTmulatoa -of ?Wrd 8, 

23.2 -47,4 
?5?4",3_j 4.? whereia tb? wnwatratiOn of, said tster Jai ??aid 

’I seO ,m tbe Coatilla is 15?jm Ooijt 1% to abmt W% wi.".WL 
’Maw fornialation. 

Autiv, inr&nt T?vi,?ase il?iOAN Ra. Sze via. I-ml I’s. The orat phumacputke txwatwiou of 61aim 17 
Flo- Ll? ti, coacentratiov ?of said Fuc"e "Wr in S?, k4 

is ut to ??t 2M ’i?t, bawd 60 th,? =jt?ja to
 

19. Tber O’p4 ldhim 
-1. AA -6ral pharmacrutical,formalatibn with variably, bqther-c=p6-,ing om or i)?Ore ineft materials-
"able rel rate wbieb;comprlses oni? ?or more ac ivc ad’ 20 Olaf phama<Z6val famid atiou of Clafin 10, ia?rejieftt?, "Mt - 

or 
I 
mm sumse pgfr of a fatty acld? as ein said inert materW is one- of mort of a phm=c?-

tbe "C ?ek"?›QUtrowag ap?v for Fold aCtM ingrediout- tjc?,Jry ac,,?rptable jMq4 fbible binder, -disinlog"4: RoW 
2, Tlw.-oral fpvjoation of clailn 1, rtWatii?g agent, mold and film tomwr. 

Wherein sttid 17AAst raw T?JJWS ft?? imMe&’W?rele tO 21, Ab oral?phatmapouti(?al ftwiriulalion W1 V4 
y 

predetermifKA co4trolled wleas,?%- We re rate, WE& lwos’one -or IbbrC Relive a z tusta elca? wnw 
I ’Me, -oral , pharmacentical formulgion, of 111ain? I , I I -- IngroSmts, 00-I’Dr-MON, fatty atio, and a 

WhIlreia 40 r,*m aw A controllcd by thzltyprl or typs aw: pm kRvmg *mt e-mww in Qidlomiatim dumg the 
;fet, Conm1watiou of said ?suqow fatty’ azjd-?-; Pf? farming of a 4os?ggo f6hp,tb mof. 

detzrqiiaed - proom pwamptors of ft -At auufaQtivivg s9d -22, !lie oral, pharmac"tical form-ulatioO-Pf Claith I 
-formilla. tion- r v m rar soluble-WN, oin ,aidactiv iq? pgos frora a watet 

4, - Th-, oral formt1latiola -of tlaiin 1, mawfial to Practically Water iasolutdo mamdall-, 

gle whcrOA said formlabon mT sin unit, or a mAiple un?it 23; L Th? oral pharMa ’ f6romb4op Of Claira it 
›aosa rm. ’v fo -At’ or more of a anakptic whopmwidactivompedk Isone P 

S. The,oral pharmaooilimJ formulation of dshm 1, 
baving A ?osne form of grIanuics, pel-las, tabk%, f1hIn antiallcrgic a4idernOirk 3-witt, 
tablets, mimtablets, sugar coated tablets, capsulo,?, OT SN? avttidi bttld, ami6mofic ap--W, ar6iverd of M -awat, %?Wus W 
Cllai therap??6 tio dfrsap forms, mti?pj mi, aatihypc-TCvmj*., aVnt, a h? M Hepdc a - WM pg, 

6? ?Ovd T&aiuiaCwtiw› krMalwon of claim 1, agent, brow-hplyiie Wnt, antiasthoatic agent? dam-tic, eir-
NVITzroin id R’dift- is embedded in 6 Matrix of i i ag6at;, sedat vo,,cardm?; ageA 

*)Istid sucrpso? 
;aid 

lwcpageester fatty acid, or is pqawdr a ipaildon, bw lipid-lowering r?, -gebt, ? witimigodne pF 
mm against oxtfapyra.?iidaf dis"demi aafiPar-

T. Tht- oral phavalac"maJ lormution aftlaim 1, having longon Ver[L arm 
a dosage, form of grmul"j?iiets; 000taining a mixturd of ZC.The oral pharmwNutiz forWuMon of claini I which 
said active ipgtedieni or aew› , C& with SaW t4z? ON Cootains as acfiw, m edi4b mw or mm of -gr ut 

’d 66’ edeed -Oith swrose, eger or eskrl?, r?lal wixture Ing tfl i0c, n OE P? n 1? id _-no, 

Tbo oral phamiamitkal f0mulatim of Clailn I hav* valproaw, qmm J$opy 
iont, - amia piia 

V 
, 

=4 XaRtino 
pQIWs being cmtAwith said sjic-toso c, d y 

9’,rTW orat pharmaq64ijcal fionpalation of elaiO f? I?atel v??Wicakid, calcium valproat ay, 

Aorm ??aidl a fatty is a njpno?, &ate? raltigAhim-- lalwqol ftinopni, "doxam-An Moto 
sucf-I’Isc wis 4Af-anfule 

fatty mid of maum to 
xx 10. The of 61aira 9-1, -semido, d, PIqvtQ*’YjUWI _piretabi e, bufbiudg, 

wheran- &-dd faftvai?id ts ar-Q,, to C,, fattyuU trwtIx4i3,CeriuJsoswbjde mown*ate? isusori?irmitmtc, 
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29, 111t, it-mlllodofdaiw N, \x?biobt4mpris?,,, li,?--ati figs-? ij?: 
bulm;la? idu i 

30. I’hu 3?it;thcxl of OAi?A 2?%? %Nhcii?iL. -§04 46?T 

gi ,6ti ab ?4 W,’lb ?it havino ffii.? dosa- Coi m of Ic of n?LiL? -)m 
951,/,,, ?ti 31 Tix’? locthad of Vk 27, W?,Cf??n S?L I LITMiatl, t?) aboul of .aidsucrow k?s%,r s;tki gfiin 

26, ’oc orat Torawl-alior. fo? c7a?m 2 3, 
ul of sa:id ’wQrc%&? 051cr is froi-4 a ?Kal 32. ’Dw, rmAlwd of A?lalal 21), whc?r?;’fl "ai?l f6rjlaliq?albT 

WN1 cuw?pad" -’es I 

ic 17, A pjrcL?Lss for pr?Ljvring tLi? oTal pli,?nmocul L?) r?. ’ 1 aicl is 33. Dv,; mfTliod of ?Aa4L M, wlwc n s, 
is a ol Ifiethy’l citratc, tTiao??’ 

al fel I , ’i , I wbich wlllp?llls lylt.lTin?" O.lz Lit, 711 111 on 4? 4 44d Iiibllivl ’AJmc?l 
or jy?Llcti;?lng tho melt, 

28, Ac fm?fln I ul’ 27’ ". ’d tlle’l(?Ig colffpris aim 32, m4ac-in ’?iid 

bl:ating..aid for -1111lati, ml vcil?7 SliTrilig OT. ill a nuidizO bcci to or molc 4 lykthyl c1mil actlyl trictilyl ckratu, lriu’?Odli 

-Xiflots, coU3? 
or t;rmlplooly Ille’ll’s, fumliTtf’ 

r nd CoDling 111QC11, 

r 
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’06 ilaira 

d?* 

"6? varlataxinG lDesvlatc compal nd. 

2’. Tho venlafaxii -,syla -a compound a c i 1 -?e bF t -1g, l’-.0 c 1 ??t in. 

I w?, cli is crystall I ine. ven afaxlne i)esylatel 

3. Tho venlafaxirle besylatc- -?IPOLI arcording t o cL a, ol mQ 

I or 2, wherein said verlafax----rie iu 

velalaf axine. 

4, lDesylatc- co?xipoij, TlIc -vc-mlRf avin?, -id a c-c o d i n q t c) c7 

1-3, wl-iich 1 s ?-,rVstallj-ne -v Ti I a a x I n e, bbsyl,?tc-

The be,.gyla -e comp-Our-& accord n c I aim, 

-?i i-s crystalline 10 b??,sy a Le 

monohydra te. 

-1’e venla-faxipe besyla t d ac-Porcling. tc? claim 

2 or 3 wh ch is c:?.ystAAl 7 be"3y- A(, 

anhydr-??: t e-. 

7. The bc-,sylate compound accc):?-di,?g -1 T L C-) Cl F. 

whe’?cin s.aid n 1 a:? a Y, i is or 

ubstantially pOre nlaf axine 

210 enanticiner. 

8. A pliarmaceuti.cal COMP05 4?0a? C(?InL s n q -a P 

\7 T) ?i f- a -,5; in e t)esyluLe ca a d of cla-im l7t’l r- d at 

least otie. nh<-,4rma,ueutic’al. -c-n -abl? y P? e’xcipicl 

T r 8 compcsiti,)n acco- ding to c’ sa id 

25 a t Jeast Qne excip!-ent. is sclecLed frata. the group 

I c clul-I i. 5 t i I--, q Df P a 1 yme s wa x E, s, c a J ufcL ptos’pl -,t s, 

and sugars, 



WO 

My 

FROM’,’ 10. The composit?,on according, to cla-,;,m 8 o r 9, whered-n 

said at least cne.amipient is ’selacted from th??-0", 
MA VAN gro-up consistil of HPMC, microcrystalliri--’?? 

callulose, ?Wd calcilb"IMPhatsm" 

I The composition accord*W,- to c:? 1?10, 

1-2. according t c) c 1. 10-IL Amain 

ROD-

’?aid at lea??’t one yxajP*O#t is 3 he 

group codst#Ping of hydrogenated castcr 611, 

z"t-irated Polyglycolyze’d qlyc’cirata-

13- T?’e C’Qmpositicn according ’?o claim 8-12i 

said composition is i?n t4e ?ff c) f -,g r a n4 ?-s 

Peueta, or a PowdenjQ, ktv 

v 

14. the composiU,on accc, to cla?m 8-13, whercin 

Said w?mmosltion ?is I?In’tte form 60 a MO. 

15. The -:,amp-csiiicn ’?ccw-ding to B-14, wherein 

said mmposition is n unftjosa?je form,4nd 

besylate is contained in 

2K betwyen 30 yj and 300 mg 

16 The. compcFdt-i-cn Fc.,cording to OW wh ar o, j. n 

Said conNOOSAW; i S ZU3 ph MWI A 

aCccrding- said 

?WW composition has -a prof ile, suc?-i that loss 

2 than 0% of said ve--niafaxine Oesylate is released 

said colqsm:?ition i r- 2 ho usin?7 oither 

Purified (--)x SG? at - F 3 a t. n, 

xN.M.. in a ba s -t apparawR,. 
As 

ivy 
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that satisfactory blood levels were maintained over a a hydrated hydroxyalkyleellulow and hydrophobic 10 
period of 7 hours thus confinmdug that extended bi- to 18 carbon atom higher aliphatic alcohol or paraffin 
oavallahility follows dissolution time. wax balanced matrix melt granulation pharmaceutically 

EXAMPLE 5 
- acceptable controlled release core or matrix for the oral 

5 administration of pharmaceutically active agents, said-
In place of the hydroxyethy1cellulose as used above, conttolled release core or matrix providing upon oral 

there may be substituted in equal amounts, hydroxyme- ingestion thereof slow release in the body of pharma-
thylcellulosc, hydroxypropylceRulose and matures of ceutically active agents distributed therein, the im-
these. provement wherein said composition comprises said, 

In place of the fatty alcohol used as described above, 10 controlled release core or matrix for oral admintstration 
there may be substituted in oquivalent wnounts any one having distributed therethrough a pharmaceutically 
of the higher allphatic alcohols having from 10 to 18 e5wtive amount of a pharmacologically active suh? 
carbon atoms in chain length and matures of these. stance in salt form thereof and in the &ee base form 
Such aliphatic alcohols such as cetostearyl a1cOhO1 MaY thereof, said pharmaceutically effective amount com-
be substituted in equal quantities for the cetyl alcohol as 15 prisi-g between about 75% and 25% by weight of a 
described above. pharmaceuticaHy acceptable Wt form of said pharrn-
Lauryl alcohol, myristyl alcohol and stearyl alcohol cojogically active substance and between about 25% 

am preferred alternate alcohols to the cetyl alr-ohol and 75,0/,o by weight of the free base form of said phar-
used as described above- In each and every mstance macologically active substance, the amounts being 
wherein a fatty alcohol is used? an equivalent amount of 20- based on the pharmacologically active moiety of said 
paraffim wax may be substituted. pharmacologically active substance. 
When these, alternate hydrophilic and hydrophobic 2- Extended action controlled release composition 

components are utilized in a slow release formulation, according to claim 1 wherein said composition is in the manufacturing procedures described for the particu- tablet form. 
lar tablet remains the same and the resulting tablet - 25 3. Extended action controlled release pbarmac-eutical 
behave in essentially the same manner as descrnib composition according to chdm 1 wherein said compo-above. 

46on is in capsule form. 

40 
EXAMPLE6 

Th, for the 

4. Extended action controlled release pharmaceutical 

30 ’-Omposition according to claim 1 wherein the pharma-present method providing use of a phar- 
macologically active combination of a salt and base as cologically active substance is amitryptaline, atropine, 

an active ingredient to extend the dissolution time of uhlorpheniraminc, eblorpromizine, codeine, dexbrom-

slow release tablets provides a wide degree of flexibility p 
. 
heniramine, dipheny1hydramine, doxilamine, ephed-

in the therapeutic regimen for patients reqairimg ex- rm; hyoscyanune, morphine, oxycodone, papavarine, 

tended bioavailability of a therapeutic agent nus, 35 phenylpropanolamine, propranolol, quinidine, scopola-

improved blood levels for exunded perio& of time mine, theophylline or thioridazine. 

results when the tablet compositions described in Exam- S. Composition according to claim 1 in tablet form. 

ples 1-5 above are administered to a lunnan or animal 6. Composition according to claim 5 in capsule form. 
from I to 4 times daily after appropriate selection of the 7? Composition according to claim I wherein the 
desired ratio of active base moiety to active pharmaco- ectiv amoun sai armaco-40 Pharmaceutically eff c t of d ph 

. 
salt as the active ingredient logically active substance comprises between about 

When the ratio of active base to salt is up to equal 6Wo and 4M, by weight of the salt form 2md about 
parts of each, the dissolution time extension is of a lesser 401110--60% by weight of the ft= base form. 
magnitude than that obtained when the proportion of S. Extended acgon controlled release pharmaccutical 
salt to base is greater than 5060. The exact ratio to use 45 composition according to chdrn I wherein said con-
to obtain a particuhw extension in dissolution time de- trolled release core or matrix for oral administration has 
pends upon the particular active ingredient as well as distributed therethrough quinidine base and quinidine 
the patienis therapeutic need& polygalacturonate or propranolol base and propranolol 
While the invention has been described with respect hydrochloride or theophyllme and amm phylline or 

to the production of-certain specific empositions, it is 50 codeme base and codeine phosphate. 
apparent that variations and modifications of the inven- 9. Extended action controlled release pharmaceuticai 
tion can be made without departing from the spirit or composition according to claim I wherein said con-
scopeof the inventiom 
What is claimed is: 

trolled release core or matrix for oral administration has 
distributed tberethrough codeine base and codeine 

1. On an extended action controlled release pharma- 55 phosphate. 
ccutical composition for oral administration comprising 

60 

65-
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beesway. camauba wax. baybmy wax, palm wax, liquid 
3,147,187 and solid mineral oils, ai?d othem 

SUSTANM RUXASE PHARMAC"CAL Also incorporated in tbp, emposition of this iimmtion 
Malcolm J? PWfair, florgand, Oreg., assignor to Don 
H* Luhoratmie-?, Purfland, Oreg., a carpom6on, of is a -swelling agent comprising one or more swelling gum, 

-5 ’ 
Wagor. 

orsweffingpr otemac em materials? or combinations there-

No Drawing. -FRed Sept. 14, 1962, Sm No. 223,704 of. These inawrials function, upon digegfion of the fatty 

2 Ckbm QCL 167�S-2) inaterial, to swell in &e presence of body fluids or e3azymes, 
- thuscausing the composition to disinte?rate, and to expose 

This invention pertains to pharmaceuticals, and relates more surface area to digestion, thereiipon -releasing more 
particularly to a composition which affoT& controlled 10 drug to the systm. Examples of swelling gums aTe such 
release of one or inore drugs ever a predetermined period fibrous cellulose derivatives- as mothyl cellulose, carboxy 
or time? mothyl ccllulosc? hydroxy ethyl cellulose, and ft sodium 

Thi? application is a continuation-in-part of my parent and other Tton-toxic metal salts thereof, and other fibrous 
application Serial No. 845,077, filed October 8, 1959, and gams- Examples of proteinaceons materiah which are 
now abandoned- 15 characterized by swelling in the presence of body enzymes 
Whereas sustained release have been arc gluten, casain, and others. 

prepared heretufore by the selective coating of drug par- A homogeneous mixture of the drug, fatty material md 
ticks with -slowly soluble materials, it is a principal object swelling agent may be prepared simply by healing the 
of the present invention to provide a drug-containing ingredients W form a meh. Alternatively, for example 
composition in which all of the components are, int�, 20 wlien the drug is thermolabilo? me or more organicsol-
grated, by a ano step process, into a homGgrncous mixture vents may be employed to form a solution of the ingredi-
by Means Of an ilaitial solution or melt ents, Examples. of ?nch organic solvents arc jirWor-
Another important object of this invention is tha pro- ethyle? tritbloTcthylenc, carbon tetrachlo-

vision aff a 4rug-c,=taining composition which may be ride, ethyl alwhol, isopropyl alcohol, and others. It also 
formulated into compressed tablets or capsules by means 
of conventional Nuipment and procedures, to provide a 

25 way be found 4esfrable to incorporate- orranic, acids or 
basus for the purpose of overcoming incompatabilitics of 

pharmaceutical product of the sustained release type- ingredi?,Ota-
The foregoing and other objects W advantagns of this in so= i"ances a of the ingredients may be liquified 

invention will appear from the following detailed de- by heating or by solubili7ation, while in other instances 

scription. 30 w= of -the ingredients may remain as a homogeneous 

In its basic concept, the present invention involves the suspension ofsolids in the liqnified portion of ingredients. 
formation, by solution or by melting, of a homogencous In both instances there is prod-aced a homogeneous nft-

mixWro of drug, digestible fat or fat-soluble material, ture of the, ingredients, 

›a swelling gnm or S�Iling proteinaceous mat"rial. The foregoing basic composition may be employed m 

This JiqWd �Y be aniployod per so as a coating conl- 35 the liquid form as a coating composition.- These coatings - 
position. Alternatively it may be solidiGed, by evapora- became solid either upon coQNng or upon cvaporaLlon of 

tion cvf the solvent or by coolingof the inolt, and proc,=e-d - the volatile solvent at a temperature below ft decoinvosl= 
into tabletsor capsules. tion temperature of the drug component 

T’he foregoing basic composition may be modilied by The foregoing basic composition elso may ba em-

-the inclusion of fats or- fat-solnble materials which are 
40 

pli)yed in tha production of compressed tablets ar cap,-ffllus, 

resistant to digestion, for purposes of varying the rato as desired. in the production ofcompressed tablets, for 

of drug release, As explained more fuMy ?hcrcinafter, txample, the solidified compositionmay be, processed by 

the proportions of ingre&P-nts may be varied over a con- gramilation, preforming? ele., in ?accorJance with well 

sideraIlle mng,-, to achieve tha des? rate of drug relem, 
. 

known practices. The g7amiles may be compressed 0 
45 

the pxopordons being dependent in part upon well Yma- - tabkt form and sugar coated and colored. FM,-rsDr ex-

bles as the size of granuk or lablet, the solubility and ciplents, such as I-aolin, dicalcium phosphate, sugar, starch, 

iiature of thhe drug, the rate of digestion of the fat or and others may be incorporated in the solid mixture as is’ 

fat-soluble material, the characti-rh6cs of the crystalline well kown. Alternatively7 the granules May be coated and 

stracturo of the composition, and other facto.. -0 colored to form. gramiles for encapsulation. As a further 

5 The oamposition- of this invention may include drugs aitcruative, fba Vwules or tablets may be coated with 

Of various typvs for varlou& purpows where sustaiiied 

release is desirablv- In this respect, tLerefore, ffie type 
oft or more successive layersof the liqWfied composition 

Containing the same drug or different drug. Each succes-

of drug employed in the composition does not form a sive laye may be formul"d to provide the same or differ-

part oi7lbis invention. 55 ent release rate. 

The drug is incorporated in one or more digestible fats A still further alternative construction -is to prepare a -

or fat-soluble materials, or combinations thereof- ’Iliese pluralityof granuleq of the same drug lint having different 

fatty mferiaU -function upon digestion in the body to release rates, or of preparing a plurality of granules of 

ralease the drug to the Mwml and the rate of r6lease is differcut ?&mgs and having the saino or diftrent release 

dependant in part upon the rate of dig?,stion of the fatty Go rates. These granules nizy be intermixed in desii?ed pro-

matorials. Examples of digestible fats are steaT?n- stenric - portions and compressed to tablet form, or encapsulated, 

glycQryl mono stearate, diglycolstearate, oki, ,id,- as d&red’ 
As stated hercinbefore, the proportions of 

and others. Examples of digestible fat-soluble inatmials 
_Ingredients 

may be varied over ?a considerable range to 1"vide the 
are glyceryl-mono-oleate, glyceryl-trioleate, magnesium 

65 
desired rel?ase rate of drug. For axzmple, for a given 

st,,-ara4-,, calcium stemte, and other-- 

TW rate of digesdon of the digjDstiblo fatty materials 
release ratz the proportion of fatty material is greater 

may be rctazded by ffic incorporation of varying-propor- 
when used with a highly water soluble drug than when 

used with a relatively ins-oluble dreg, and the proportion 
tions of those t)Ws of fats and fat-soluble matcrials? or swelling agent is the inverse. The release rate also 
combinations thurcof, whielt aro resistant to digestion. 

--of 

TO i, depouant upon thc crystalline cliaracteristics of thc? 
Examples of smeh fats arccet)4 alcohol, jnyri?tyl alcohol, comPositim and this is influenced Pumarily by the type 
and otham Rxamliles uf such fat-sohiblL? materials are. of fatty material, For example, faster rele,.iw rates are 



4 
wit4 gl-Vcery! MOAQ stearate, a’s empacd With it$ to th Mparison Wi starob substift6ons for the cellulose 

an cqpQ propordoa of stcane acid, because of the -mom gum, as in Exanvie I, are iflustraw by the foljowjAg 
Porous structure regnItiog from th"n a? ft former. test ?data: 
The ultimate 

I 
syz e of the,,9raauJe or t’lblef also may TOM- 11 

&tarmitc &c-›l_ropCXOOns of tavediew.- For, example, 
a- tablet of relatiwly -high -potency but small sfzt? 

I 
M 

I 
ay 

larger PrO&Won of fatty mate-tial hicluding in- 4-teud of? 

digest - fatty material and le Viellin 
agent than a tablet of larger 

Xo 
2&0 2D? 0 n I inay vary -vith dKerent release tates, drug wlrb=? M L;d a6 M7 27.9 

and other fhctom 4thboi?r__ ----- 
417 
3.4 

MO 
13C 1 

Us 
0-6 

The faowhig examples are illustrative, the? propwdons Auk D017 ------ - --- 2I.ei I 43-Ij 4,5,0 
a Ingredients being ’04ressed in parts by w.ci&-. 

----------

EXAMME I J’T The ?-?roblcnas of tabletffig and the Unproijietability of 
D-ampheitAmine hydrochloride - --------- 4 dr ug rele2sc rate of diNrent samplm as discussed -ju coa-
Stearic acid ----- - -8 Ikeetion V" - Axejuple 1, tlj& abqvn-
Magnesi-am stearate ---- ---- - -------- 4 slluuple??_ wm starch. The; samples usmz Using IM 22% 
Getyl alcohol ---------- - - --------------- 4 rn starch somewhat lesg difficult to fabjet? al-

waj? ---------- 4 20 thO ugh 6tiff SuTicientLy difficult to render the Manu?adurp’ 
PhOsPhaW__ -- - ---------- c6momicaHy unfeasible. - Even with -the highest degree 

AID-thyl 0011W 3& -of process control the dru g releasg› rate varied with dif-
no _above,? ingredients were mixed together wd heated feftt sampl-% by more than plus or tninus 25 petcerft, 

at about 205’ T. toclobtain a, homogeneom? melt; uNr- EXAMPLE M 
which it *?as c6okd ?61d granulated by conventional pro? 
codure- Tablots? were prepared of 9* granWagon and 

Sfea.ric acid ’27 coated by . aoual procedura. Alternafively, the conven- 
- - 

------------ 
Sodi - b6xymetilyl -effulose Um ?-tr c 23 granules Wated and-,mcapsalatc& Sa huthez, the _ ----- 

Vanules were MIttd or- &SWIVW in appropTiate solvents The coglptwtion of Exa-ppIg W was pnopared in the 
and employed -a coating for tables containing Other 30 same inaimer as Examiges I and fL and utilized hL the 

f- 11-T MU srate tbe effectiveness the- 
Production of tablets and capsules. Alternatively, tablets 

ExapVle 11 of composition o of were coaW witli the meft of Example, IH 
Example L it was tableted on ’W’ standard puncbes,?md to provide a cohVos’ft tablet in w Ir h h- amobarbital is first 
the taWtU7 Were teWA for drug releau, I)aftcm in accord- released to the system owT4 Period of t4ft, after Which 
ance WW the -1400ed - TUSX. Plunging- Basket Methott 35 The amlph?tamlne is released for a further extejaded period 
desm cribpd-in Drug Standar4 volume 27, No. ?4, fuly- - of tizw? I 
ARV?t ISM- Compa M-&e tests also - -’W= made on, ne following test data Wnwme the Off’?Wvmss’ of the 
-tablets in which the collulose,__ replaced by varying xample IM coraposit0a -of E - -in comparison v?ft starch 
pmeotagos? of?Wrrt $well. In these instances -the, Parts sulAtitutions, as in the preceding cxam?les-
by 4vight Of active, Arug remained constaht’and -the balt? 
ance of the evvipients were adju?tcd to total M541. lh?’ III 
reswts of these tests am set fortht the foRuwffi 9 table 
-in the, tercentages of drug rekaft represent tile - 1W. 
=11m!’11094 tolat’dius released -at the indicated time kk Md of- jl?’M eom- Cora-, 074 WMW?*: 

Table I 

2tud 44.1- -74A 
4LI 
47 

U04 in lem Than 

I 115? M Aar’6, 
W lit= 

63.4 
Ot__Ub 

Stareb 
6th hpnr ------ 
SO hour 

as 
146 

dua 

2nd 4.g ?L4 SLS The sam)-diffikukits of tablibfing zrd UAPredictallifity &d hour- 
4th lw?_ 

I 
6Z 3 

U of drak release rate of different samples of the starch 
d st’bsfttO OMPGSWM were OVe?? in this example 

55 Uin the pravious examplm-
Mort-over? it is to be obkr?ed by ’Panog the- resu’lts 

of the three exM*s that tbc,drug rcje?" rate f6r the The composition L0104 lor-Percent on? starch had I* be 
hand fed to ? Oe tablet dio, a4d was tableted vMv con- on$ Containing,10 Percent starch varied fToij as 
44er4ble difficulty since it tended to.oxWude aud sticL 

-release 
- low a& 20 perc?,nt in j& h ours in Y_X49VIC I to 100 per-morcover, drug rate? vatizd unpredictubly with 0- cent in three hours in pxample UL The -cowposltj - On 

d?ifforca §amples by As much, as plus Minns 50% fr6a or Of Example IT containing 22 M?ccnt gt=h e’xhit’hw as 
ft average rate. tabuk" above, as coinogred’vVith maxi- re w J?q e law as 4? perceEt dnf lea * igbt hours, -while the laurn-variatfonqf 15 paroent injha sampks o? EkaWlo L composiWn of txample-14 c’ontafning 2-3 percept s 

I 
t=11 

Ufrobted 1W jwcertt Micasi,›iXt fttlo hom. The$ it if 
hydroeblaride A5 evident that starch is mt a satisfactory substitute for 

21 cepulose in the WinpDSMons- (if the present iuvea? 
tion. 
From thd foregoiug it is bQlbeved to be appartig thg 

Cafniuba’wax - - � ------ - 
5 

thr, present itwention provides a t6mposition Which may ---- 
Metlayl, MUM --------- ------- 22- 70 incorporate any desired dru orpeorabbaations of drugs and 

wMch ma _y be emplo yed effeOvely production of 
The- carnpositiowof Rxampk 11 was prepared MiAhe tAbIcts and cawies which chaiacterind by yieldine, -same manner as the composition of ?3xample L uti- _p and 

-ate 
susWned and rolled -n accurately contr release, of the er lized t1je Of I-ablotS 4W caPsules. Pmpatafion Component over prodoterviined ’of tima, The ’Perfeds 

The eff ectivezess of the compw?of Example If and tr, c*E?posffion further enables this pmdueticif, to be earried 
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i" ooz,o I abd "’U’?oMilTg it) CO ntiona Qq�w S , stances wmCh ub are re-siqznZ 8T?t3s -?y the hum!an 
fi-dal pxoc4?durcs. L&dy. 
-Aww ?’O, ?.Ppxrorll. to SR flit"d i’l t Le, -z rt I flat Various Cited ia the fik of this pafenL 

LI Ow, typos, uld prvrG?Linn? C’f ihsw??dietqls ex- IIS IIATT-,,NiTS 
?,P? T. Cd hnreirbefore may b,?, mida wi’ihom. clt?puUflg 2.793-9-79 SvAT-,?? et al. May 29, 19,57 
RIM51 ftC ’ V-?Mlf, Of -&S iTWTItiQI[ Ltad th?’ SVOP,? Of ft 1805,977 Robizia)ii 4??t -A ------------ SQpt, 14, 49-57 

?2.653,420 ey Low - ----- 23, 195S 
In ;t, vfavigg-)?t M.-46vji?)td ray invc-utioll md IC manl$*’ -1?7i 130 -S ot al Gras Feb. 24, 1959 

--,usr 7hjc,?j t ,J, WL?,jt ok-im as Ai;w = 2,8 7 9,2-6 1 f i ii Afar. 24, 195? 
4-2?i;:C?to sc,,Tjrk? is: 2,883?327 ApT, 21, 19.59 

Phamla??- tkv.1 comr"o?-,NGR con- 2,9877439 Coop?,r 1-9, 1959 

si?,tm, cs?svnairfl?y of a of dyug, 19 J 9 5 
4;, 6’j?cstiltv, fatty materi,?i sel"Wd frcO Oi-tjass consjstin!? 2,895,88.1 I-Iamada- ---------------- h2ly 21: 0,59 

of -2?(?51.792 sabst"Laecs JOI: art?- ftoslible ’-Y Swintoslt7v 8,?,p?. (),, 1960 
A swe-flia a acat !Q?q f?o ?ft lluniaj.L ?Ody, aL TTT tbA I (3rUill 1.g4L I I ttpr. IS, 1961 

cla"is of ttow celtulfj&, 
cb-,Iractki?zed by ?.Ivmft 141* Irma 

cr.f"? of sub??kvli?u sokGa --d 
th 

9,195? 
bb-d 

T"It Compositioll 0? da? I i?lzluil2e, fat4y ?Owo*l F J 

elcct?d from Ole chiss coqiistiug of and fat-S 
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HOMOGIENF)MS MUCRAMS OF LOW over the years, considmble effort has been ftemd 

TEMMRATUIRE-MEUNG W09 A" toward the? preparation of siwh controlled-releaso forqu(la_ 

AMWrIVES FOR CONTRO ?,rEf) kELEA$E -tiods in -the pharmaccrtical indusfi›Y??-SprcifcaL ly, 

This application U a continvatio)X-of US. patent appli- itho fragruca-s a,controlle-ddfugiv?k-A--ovcru olig MRCW__ -Ut 

-Cation Ser, No. 08/415,*01, filed App S, 1W5,,acw aban- tation of the composition 111-VIVO. 

doacd, -Lambert Corporatioa ttachcs a Iwo ?= 145 to ward" 
favor delivery s?%tem by combining a flavarst.sin and a 

FIFILDOFTIIE*Vt?_ polyalkylene wax ia a liquid ivsk add the wax 

1TV_ present inveftuoir and 10 ?wteet, _h? and mm& the aroma of 1he flavor component, 

methods qU in;amfAc 
, 
turing cmftllcd?roloasc theta -is unclear what tiTcot Qfmbdag &-, wax witli the r b If. esin - as. 

comprising drugs wh" melt at low-tediperaturgs and at ft retentim of the knoma of The fl?vor component-

additive, such that t1te homogenopus com"tte contaim -11 teaches a chowi U_S? Pat:No? 4,W,175 i4a Zibe 
- 

ng ?pz 

92-91% drug, WA?ight/Weigtft ?WJW)_ with delayed to ease w wm?rises m4croscqpic llx?orer 
IS ’or sw"tvner mixed with’a molten wax to prodii’m -a? damp 

BACKOACYUND 6F T[M PRFSENT wax weight of tbe damp mix. mix. -ac ompi?&,? 10-SW, 
INVENTTON 446 APS 

WO go to Rtsear?_ _d dis 

we?l poudifion$ are best troate d by- administra-., cation ?of a gubcoat of a drug migr tr fin affni oi g 

-fi f L phazmaccutical Arhich is to in ated to allow the 304 0 rmul (DMCA) to drug grantiles. !he DMCA is a wax or wax-likc - 
a? quUdy as possible. active substarice or? ingredient to act -a 6j typi a Ion-, hainalcohol acidorestor, 

Sudb a: formulation may, compry? au in*Uble solutiog of paraffin wax, or a silicone war- 7U INCA applied as a 

a re?fly-4issovable tahtet r)T pap.,Rdc. TbN type of fortnir- sWace-t-Matment on macrosevie &,ug gra?, 
latk4is use_fujj,?r jnstanco?? for tro4jilgacuto ’ suchas U.S. Pat. No. 4,483,847- to Aigart toiclies asjiig a- high-

Aatcd?with sudden ttuma resufftg headachc?s, or Paia-assoc d low-molliuglipidorUpoiO ffiaterialtopr6duce inching an a 

from an zpcident. 4. retarded liberatioa of active mauiial. The soW active 

Other mdicat condi tions-ar6 tu-,st jrcatod-by administra- -material ?and thc? bigh-welling lipid are embedded in the 

T1011 of a pharmacouri"Im such a way as-to Sustai"
 it,, 

action low-melting lipid at a tomperature sufficient to molt the 
low -malting lipid but not the high-nielting lipid, The mbxtum over an time. It, type o extended- period of - f administruion - - - - 

is useful, for txwplo?, for tro-ating chronic pain, such at, that aftar cooling is ground to PVC a grativlate which is th= 

associated with rhournatic brartWtiocwdit 
I 
lons offor the prcss?d into a tblot. 

treatment of a chronic cardiovaitular comlition. it can be PhartDweinical coinpositions I COWN jow? acbk-ved by repeated administration of an immediatc- drug& are me $11ch ex wherein controlled-rel 
release tablet: or capwit at frt4uent for instauco, -intervair hr?nulatims are alread?y kq4wji? but there is no owi?djy 

every-fbox to six hours. However, this is generally applicablo ?methOd by which sucti formu - lation? can 
be 

inconvenient, espeAally during ft night, when -it is Oftf,-q desigoo. 
necessary to awak-m a patient to administer the tablet or In U-S. Pat. No, 5,017,613 to Au bert et at-, Rquid valproc 
eapsule. In- addition such multiple dosing may lead to acid (VPA) 4nd solid 61hyl eellwost; are added w a 

ut1dosiable f hicrua-was, in the plasma cow- Clitration Of tht Powdere-d SOMIA valproatc to form a gr4nujir agglomem? 

active substance. tion. -Procipita.ed Oka is added to tho. gTarinlate and com? 40 
It has previously been proposed to pr? a forbulaAion pre? to fablcts? The tablet- are Won la?cqtien-,? 

which %All -rojease the- active? substan?X thercin at a C611- The use of addidves? particularly waxest withlow-melting 
tTolled rate, sucit tbat-the amfirtrut available in, thc body to drugs bas hM limited smccov;- in producing controlled-

ismamtaineditz -lativoly constant level treat tbi,. condition ro releW formulatiom, ofal W il;? & An cxamp e o -irieftirig drag 

-over an extended period- of timo. Particularly suitable jued- 4._5 sodium byOrogin divalproox, an active ingredient in anti’ 

ods are twelve- bours and twetity-four hour!??.-sincc Wcb epileptic dnigs. 
ffxmul?ations now only be lakon 03011- -or twico a day to la forrau ations, VVA is A liquid at room temperatura 
maintain an effectivc trcatweSt of ’the cojiditidn. Such for- thereby maXing it d 11to fotmailate a tablet -Oue way to 
mutations, are generally katown as for- tablet a fonn (A WA is to mix VPA with an equirnodar 
mulations." so -amount of sodium to form sodium valproato. Howtv’", 
Mau controlled--roloaso formulations are already known, -Y 

but there is no gedtially-applicable wthod by Which such 

soeium valproato i?; difficult to work witli due to its hygro-

ScOpic Phaxacterisfics. 
-b -formulations can e de,%igma. Each fqmj tip s &ptn- 

fric 
U.,& -Pat No?:4?91:?.906 to an 

’d. aL, djS.?1,5S" 

dt-’rit on tile pard?uw awye Substance contFolled-wle-w f0mulations of VPA _mbiried 4ith an 

M designing a formulati*131 it is generally 1100ossary to 51,- additive; such as carboxymulthy1cellulose, cthyl6olluloso or 

take into’ 3"ontit W40Y faCtoSl -ifteludingL the rates of waxes, such as puaflirm ‘MV, _a&ufive? are added as solids 

absorption ?uud clearance of the activc? substance by the and aro used to granulate ther VPA which is then pressed to 

pationt, the interwdbu? PC the active substavoo with the a tzbIcC The activc ingfedient tx?mpriso& 1"Wo w of clishi - 
CIPleatS atdW coatings to be und in the formulation, the the dosage form. The -additives with VPA as 

solubi]Ay of the active su? and of the exciplents ’60 SOM15-
and/or co,atings, aw-the effccwon the bioavailability of j1he - What the prior art fa N to teach tk formulations of thera-
active Substance whicti may b-? VdffWd by the Pxcip1oJJL5- potitRz Where. a liquid activv ingedie-at is combined wak a 

I 
r, and/or coatings- It is, howe notreadily-possi tapredict - liquid addiriv-, to provido a honiopneous mi x1urc which 

?whothcr wy particular formulation Will provide, thodeslmd priyOdes controlfed-rt?"se of the The 
contf6lied-rolease and it is gi=ralty found necessary to 65 pres.Ut invention relall-S t(> dMg;Witive coMpositions 
_ca?ry out to produce a which Sivc? of drug over a long time 
controlled-releaso fbrmulation having the*_s? p1ropettios. period aft-,Toral dosing. 





5,807,574, R-

maintain i%- structural integrity wtiilz the- molten drug- thi? pipots. were shortened to, iiierca? the flow ofthe molten 
‘1; tha additive miVurc liardew It is also necc, t caosule, rnixtbrt% The mofteir mixtum was allowed to- soi4dify-, by 

dkSQ1VcS after it is admiu? in Nivo thereby facilitating cooling, for appmxiiiiately 30 sccond& ’nccapill- 1"za-p-
drug re-kase from the drag-addltive? composite. st? vwre then capped and ?6" with a 207o cftuwl M’ 

several advantages rMit from tile present inventrof, 5 water sol-ation. fridivi’dual (:?Ipsulcs were twed ? in USP 

Firs4 complicated coatihgf? of the drug--additivewmposite : ’ r1"(1 - - I 
’ ’ 

- Tolating paddle (VanKel IN - lation Apparatus H with a 
-to are not - needed for a wirtrolled-releaw, of drug. molten, 

Industries, M NJ. OWO - -r four hoursin-simula ted L"on, - 

homogeneous drug-additive mixfure caa be added to a gastric fluid without pepsin and then ln?sinrulatcdjntestinal 

capsule and allowed to harden by cooling- Tk Capsule Wdwitlmt pancrg;atiri, P14 of 7,5 Tlx?’gastric fluid without 

-oontai? the drug-additiya comp 
I 
osite may twn ha capped. 10 PePsin was made by &Ssolving 2.0 m of sudium chlaride 7 

Ahoftr advantage- is them is W need for e-Vensive - 
(Signna Cfiemic?d, Co., St? Louis, M; 63179) in 1.0 millili-
tcrs (ml) of hydrochloric acid (Sigma) and adding water to 

tablettiag equipment becausotbe mofteu, homogert;ms 

may be-addoddirecilyf6apreformW 
1000 mt. The simulated intest?nal fluidwilhout paua-Will. 
was ma.& by, dissolving 6.8 gm of Wombasic potassbam-

1-5 
’14 

phosphate in 250 TnJ of water and mixed- AMed to the, 
Yet another advantage of the present ibvc4i0n, IfUrt the *Aution w-uN 190 ful (YED.2 N sodium hydroxide to a pff or 

We compositc- allows diffusio If -dr-ag=add1i’ slow, T›01"lar 0 73- Tbr, sohidon was dilated with water to 1000 ml, 
drug, out of the dmg-addidw-emposite -du tothe. solid - 

&4111011?s (2 DID were rtfaoved at predetermined times and 
matrix from which diffusion of drug can occur over tune. ouncentrations of VFA measur,6d on the ’lDxS AaalyZ4-T 

9till yet another advahtaj?c of th,; pment inwritiort is-that N, -600 ? Re 61% (Abbon Laboratories, Abbott Park, Ill. 64 - s al?V 
*lAc6 both the drug and additivc are- miXc4 as -ETdds tc’fofm sho. in Thbl. 1. Percwtagt,?; in Table I r?-,floct the, Porocut 
A-homogenous mixture, 1b,, drug and additivo molecules are 
’in 

sodium hydrogen divalproex rclv? from tw Compositz 
a more iptimale, 

I 
uniform contact With-tach other, as based on VPA memnementsw FIG. 1 is a graphic -reprcscn? 

opposed to where relatively lamt macroscopic drug Putiel’s tation of I& data showing over 24 bours, 
are merely disporsed in a lkpid adcWive- Macrosoopio drug 

- 
7ho capsales showed coafrolled relose of s-odi’ttm hydro-

paaiclts are ?aativdy’ lug particks which 11ave 9P - - , 
’ 

the i - 
gen divalpioqx such that only approximately 6(YYo of the 

oatod with liquid additive, Tly, mo intitciaft surfaces c re-

nature of the’?Luolten’ hoinspeneotis drug-adaive, Luixlwe 
sodium hydrogen divalproex in the sodium hydrogen 
divalmoux--wax ciagmitz was role-asvd over 24 fiours? 

Otisures a mom unifor-m matrix upon c6c)lirig-floru which 
dw-liorl Of drug e1w occur. ?30 TABLE I 
SO yet another advantage of ft #rosont-invention is that 

Jfv PTMRT Wwrtflon "WS tor higw4pg loading wfth thV Mme ?ho="? le, 2 o 3 

- additive, Drug loading of the drug-addifiv.p. composita? can - 
0?5 -180 4M% 

?Comprise W?97% drug (w/w? 1 ’00? 

Wolien additive art mixed it 1 J? Once the molten drug and is 
-added- to a capsule, moK or other vitabk’whkle. The 
bomogQmous inixtum cart be added by pipet, pouro or 

awed ?y more sophisticated -instmineirtatioa- Once the r114TX4 

homi?genoous mi?-,turt, Itas hatdci3c? it can b&cappod-and 7 L 0,? 

s*ed as the ftal product. (?apping and sealing the float 
Z4 

produa -may include usin-splvents such as ethanol. 

The additive, iis,,4 in the method of the present invention 
are gpmially polyalkylom wax’ts?’ Preferably, pdvplfjykm Exainple 2 
wax ?% used in ft dmg-wax 

4 A dissolution test-was done as in Ekainplo 25- UP 
The UlowitagFNaluples are W’ed 10 Mastrate thcv0pe-of ?5am le- of sodium hydrogen divalptoex t p (Abbot 

the prosent inventioa and is not ifitendod to 6- lisaited to the Laboratories) 

’ 

whicb, wt?w coimbiaed with 0,875 gm -aad 

1.75 gm polyethylene wax "’Shainr6* nchnam-

-Uxarnple I 
gies inc).jIle Wdlam hydToggeh Oivalpr6ex’aud polyethyl-

-wax Wel, MOlte4i iff a hCA4er 69 a 40t p[afo ;?t a one ’r-

A dissolEtion test -was carried out to determine tbt quan- 

fjtyc? sodium hydrogen ›div4roex which went into solution 

temporztur6 of 4pproximately 115’ C. The resulta4 sodit= 
hydrogen divalproex-wax molt was mixed to form a hom-

in Aq arfficw medium wfth a phosphate buffer at -5. pH 7 -ous sodium hydrogen divalpruox-wax MIXIAIM I geao The 

jU -quaOilly of VPA -was dettrmined by measuring VPA molton "Itim hydrogen diValproex›wax dompmte was 

fiQus in sample? taken from the- disso luti6h- 5s,M td intoC4pill› Th olttn ri?ixture wwi tram. 

mtdiuni- fe’rred to the c4pill’St capsales using Ow Pasteur pij)tL5 

A gram (Vm) sample of sodiufix hydro, divalproax whi4-?? had been shorttitod at the tip end to incre ase 11 Q: _QW f 

?Abbott lAboratpries, Abbtott Park, Ill. contaij?in the Moltm Mixture. Tht? Oapill�  capstilts wore, their catvpk?d 

sodium hydrogen divalproax was melted inz beaker on a hot - And- 
scaled with ? a 20%, effianoI in water sofu W*k 

-plate, with 1.2i’gw & polyethylene, wa?i,(S-390 C Shaniwc-k ?6o ids wtre p Tie dissolWioji liqu reparcd as de-scribed M - 

Tpelmologios Inc,, ?Qwark, NJ. 07114) at -approximately EXample I and tk pr000duro -of txamplo I was followed, 

C. lbe-rosultitig sodium hydro ?divalp?x-w" melt 

S 
lc4i (2 n"D *M renjoved at pr’?;detqmniried times 05, 

*as _Tnixod to 3brrn a 1;? h?ogen $Odiu 17, 4, 5.1, 6? 7;-9,8, ai-A 24 bonrs) ;md con?cpnfratioirs of 

cornposltc? S* 00 ?,Capill-M capsulek Corp., VPA tneastired on the Tl)x?&Analyzelr (Abbott Laboratories, 

(Imertwood, -&C. 29W), ›tmt? filled 1=1 ?ofwlja 6S Abbott- Park, M 6,M64) R-,,%Rls m shown in- Table, 2 and 

"ram hydrogen divalpr�x›WW rmat"O by transferring -Tablo 3, Porpentagcs iu Table 2 and Tablo, a -roftzet t.h,, 

tbo Molten mixwe us* glass Pftkour of pipets- Tbe tip end percentsodium hydTogen divalproex r4eased from -the cm-



L 

507574, 

_sw o mp,?zments. FIG. I is A riphie pow 6a VPA AboratOties;Abbm Padc, M esWw-6OK4V The, T 
-,reprcwntation of1he data showipg controlled-release oviT 
2-4 houts. am the mtagp ?of 9imm 6L As,?howji smwen 

1116, c4psid? showed cofitrolled r4ease of hydra- sodium VAProate -solution peaks’diro?tly after’Admini§t 

gondivalpfoexsach that pp? 5,5% <)f,tk- sodb?m li?n, tion and ftn shows a rapid dooliwot plasma VPA?dvortiine-
divalprmx-wax wm? jvv’alprok in the sodium hydrovaa - wbile the, sodium hydrogen divalproox--wax Ompo?? 

Ifi 18a&d Capsaa posite, was rekasedin t?93%w/wdMi mula showed -a delayed peak between 2-3 houm and-dom 
over 24 houtg witik o* -10% of the,sojAft h ?YdroWL -7.tntl higWr plasma VPA 1pvtW th A-, sodiiiw Cotsyst Y_ a the 
divalpfi5ex m’ Ille sodium, hyanen d’WAT’ valpfoato solution aftr 3 h6l"; 

for th?san’ x? awe perip 
- 
I , apsulesw"e niukby tizing IS gm sarupl?sof s6&M 

h we bydiogen diva4wox (Abbo ft 

TADU 2 
5 go and L’ -WAX combined with 0.87 15 gj?: 

(S -39U C? Shamrock Tb?logjes IW)- T4e "inm hydio-
gm div*roex and - NI*hikao wax Werc moltod- in a 
?eakef on a hot Plaw at a te"t, of approximAtely 1W 

j c4vwe I t! Th gen divalwoex›waX melt was C re4lAtalu sol&UM bydrog 
-to form a liqwog?wovs sadiam hydrog?a 4diVa4MX_ - 

1.4% -wax mixtum The niolum sodium hyaogen div alptu?-Vlax 
5.21/b 46% o5wposite’ was fit into CapilITM Capsults. The molt= 

-A4% 13.5% 1EA* 
? 

-w- 
mixtue was, wansfefod to tk Capitl-,caps using P’Lass - 4n 2I.M. � 9%, 

3A 269% 24-.W, _14.6% shmened at the -ti Pasumir pipets which had beeas -P evd to - 
rmis 

tin 
tano? to Row. AfIvr tht? llom gcmfi?? mm re 

A40 ’34W* 
- - ’ 

haq hardened, the CIViNTM car’Wes Wom-A%d aok with 45.205 44,9% J459% - - 
689% 7)51??’ 

r ex ruQwof the hQmogon"sqdium hy*ogcid’iv*-Q -wo 
Mixture? to a total of,goroximatety 596 rag of ?"i&m 

vavrocl CaPSU hydrogen di X-wax cwuposh4. ’MO ("apiIII14 p, les 
woro ftn ca of ppW and soalod with’a 2M othanol, WlWa_ 

TAB" "OhoiOP; 
WO, Jairn: 
I.A eontriawd4el"se formulation Cauprisifq_’ in’? epm-

A bid4oi a tberqvufieaIIy-cff4xEve dosage o, & g wh?ch 
Mits at low and a, olytt4ylei6 WAX, - that P 

r 
-’ell 

tli-t wax? aiadt?? form a hoigog,&66?dmgLadditive cod-
POSA’?’ W ith a 92 9, weightivm4t of said drug?: 

119% 2. ’IU formulationofcigirn I where said dFig is sel"W 4.0 jqq%?’ 
iro t116_ g’roup’’Cousist f sodium hydrogen Aivajvroex, _M _MQ 

6.0- 23.4% ‘ 14-tat r ip dlteW?YIIM, Oryltlifityl t-WaAftRIC, 

_1?0 oibi(jq dinitrate, Mffio5uxiaai&, kdopr? 0, gewpgma’ 
9.8 39.2% 36. 
24.0 54.f4 

paraxetim bydroch1wide, "d’tr malotc, 

f mdation eomprisingT in cobibination: 

Exam plo 3 %)ju(AtL a-d nafttiVe, 
at a 

Nine, di)gs-vvere Ovei? aud f?d prior to 
Cqhti?&, mixiDg s&W drug. aad said addWw to 

dosing ’t4ch? g was t?sted with a a 
W/W of’said said hoffiqgvlf?ls mixmT;?,›0 

--W/WI sodiurn’hydrppp ?ivaiproelx?W_ax ’?c??site 

(*PPwxIMt4y 5 15 a;?aws (mg) of VPA vqt& 
b ad&g Said botdogtaoijs tawtiro to a Capsok-, 

905,% wjvv..;6dium hydrQge4 Myalpro?x-wax composk al lowmg, si? hOP199MCoas Mixture, to harku to 

(appr6fimattly 534 mg VPA cquival,_at?)? --and A? soaium: [Rce a dmfi-additive cbrnpositvn Md 

valprogll?? solution (?pproximately it)G_mg?of VPA capping said ?capsulc_ 

ivalimis)_ Va.,+ oqa rooqlv,?d oach of Ifie ft? fp?mula- 4. 11w, method of ?Iai r iq sdd drug is soIOcted IM -31 vVile 4 

L40M ?VOM a- qn?-k NtftO6 dwDgls for Ibl- drug to ckax? ’-g of sod’un-hydropa djv4lp?x am onsistin 

Blood samplos wGrq drawn for" ?O ibuPrO&P, Orytbrityl t6fitnitrato, isps-

5 st mg- DTA, xiinkle kwtp?,Mf6 -’g=Abrozil, 

waq? used as an attkoagulant ia* blood ftil? The plasma paroxotim liydro&ofide, -and trimipramim majea?-_ 

-wag isolaW-and ftnnj)#or to Plasma VEN 

wf,,ry neasured vAth: tho TDkO Analyxr 
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4ONS CONTKIISlM P11AR-MAC AL C4DWOSJU 

LOW-NMTING WAXES 

FMLD OF THE D?MX 

Pr,-_wqt invention rekti* to mmmbeal cbmposifiong for oral TbeL -Pha 

la(hinkfistration OnOW* my active iWedient and any low-meltmg wax 

ge a 300. to 400. The novel cotapositions- exhi, 0 f Melting- PDint M’ the ran - -bit 

unexpectedly enha=d drug absorptim *us, are Useu to enhance gastri 

intenstinal absorption aad PrOVII. g__= effective audeasy mode of delimy for-

-high drug-loaded system. The said compositions exhibit Controlled dnig 

relem whemin the control -of the rele= Tate i& achieved by use of waxes with 

Sl*htly 
ermt Mellimg 

The said composmoa ?n also usefW, for 

molecules in the gastric? fluid, or or prote PrOtteting low pH-se_ cting 
4#0 

proteins and pepokdrugs from be* degraded by the proteolytic enzymes in 

f abl tied as, the intestinal lumen, _Tbe said novel Compositions are pre en y app 

or ruicropartiqulaft,systerus?. 

BACKGROUND OF THE INVE?MON 

The present invention- relates to phMaceutical compositions for oral 

cowolled delivery and mstained drug release. T hese wmpoitions can be, Vty 

systms co=ininz my in veeptod, a6tive gredient and 

such waxe chwacterized by a low-melting wax, at combination -of S, as 

-excipients. More particularly? tese tompositiow can be compressed tablet-, or

particulate systms that:assist in binding oT coating -the-active material, -and 

facilitate its pengtra#qn-ibrough the lipophilia- strata of the intestinal taocosa -at 

physiological temperaftwe, 

The term "zontrolled rdease,: ie., the releaseof an acfive ageat in a controlled’ 

way -over -a preddermined -period of timt,’ --has been the subject for 

oondderable restweh am ffie-past 30 yem? nie-ulfiniate goal of controlled 
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EUMOW 1: in-Vitro Studies with Cgrbamazepme Epaxide ?CBZ-E) IX 

IA MAterials _and ?Let_hods 

0 CBZ-8 described m the liferaffe was synthesized according to a procedure 

?Cx. Biiffucci et al. J Med Chem. 3a, 768?.773?1 (19871.? by epoxidatio R- of 

CBZ with w-chloroperoxybenzoic aci& The yield of the process was about 

W16 -(which was very -,close -to the highest yield reported mi Tef 8 for this 

-proc edure), Purified CRZ-F is -a white orystdlline poopond with -the-

empirical formula, C15HL?N202, a molecular weight of 252.27-and a melting 

pbintwith dewwposition at 2WC to- 105T. The final product (about 200g) 

obtained in our syndmis"
 Was -identified and analyzed- -by elemental 

icroanalysis, IR spcettvn, TLC, - DPLC and melting p oint. TUe product 

100 in’t nalysis), the appeared to’be pure- (mass balance .0-50/o he microa 

melting point (with decomposition) was about 205T.-

(b) Five Witepgol wax types (H5, H15, H37, H175 and W3 1, see page 9 for 

details) were chosen for ft study. of them had flip. melting =F close 

to the Wy tempei-atat and all of thm represented conventional’ 

suppository bases, approved for, ?climcql? use- Wj?l is described in 

phmmacopoeia as hard fat. based on glycefides of sahwWd C12-Cig, Wty 

acids. It is che6ca& and phy4cally -stable, broadly compatible- with nearly 

an arItiV‘e,ew"imA* neutzal towards ’mucous rambrartes and has favorable 

processing properties. 

(rc,) The dissolution -rates wem- det by a conventional USP dissolution -

apparatus (Cdeva?. The standard dissolution oonditions were as fbllows? 

1000ml-d &AW and degasged water, stirred with paddles at 50rpm, The 

temperature?of the dissolutim-medium wa’s 37-C, unless otherwise Wcified 

in text. Ah"(ft W M- t*en Manualbf in specifie4--time interwk and &e, 

was CRZ-E conceafratiM determinedby DPLC. 

7 
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z(7 for More explicit eyahtgfion of *000oces between -the,VIM4e.1,3,, with res1pica--to 

--their influence on-a ideate rate- -and also helping to deterinim the Mechanism of 

release, 

The expeaftnts showed that -in 0 cases the release me Was relatively Slow 

dissolved thm was’, no 
siiii??cant 

50% after. tWelve houp) and 

-difference between tablets c9lltafillngarlDund 90% (75%45%) of C13M. In 

light of these resul% it was a decided to so the W20 ratio (Wlw? between- C5Z?E 

and- a wax as a standard kir further prqyarafions-

1.2b WnX"" OF A WAX T" RELEAS9 P E -TYMON-

At stage ed out in -order- to detenifine the influ m-e? this7 a series of tests wa.s card 

of -a wax Indting, ran ge on a relme rate. As bas been ooted? five wax qpes 

wer6 used-, 

Wax type Melting range 

Witepsoll H37 -3 &38 

W31 35-37 

w4psol-RI75 34-5?-36.5 
Witeinol 

34-36 

Witepsot H15 -33.6-35.5, 

TWO MM Of eneriments -were carried out one with molds (C)3Z-E wax 

50/50 w/W) prepared as ’be -d earlier and the other with CBZ-E’ -descri 

80120 wlvv-) compre"ed tablets. 

In both cases there was a dramatic -dif f4mve, in the- release- rates for eTen 

wax types:(Figs. :2 and-3).’Waxe$. with higbtr paelting, i? range caused m 

slower Jeleage rates than those wid., lower nielting 

The two W-Portmt conclusions drawn ftom, ffiei? -expe-menawere’. 

(a) It was possible- to control the rel U-M TM Of CBZ-E bV am&g the w4x 

t"e. 

91 
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into a compressed drug-containing 
DIRECTLY COMPRESSMLE GRANULES HAVING ma 

IMPROVM FLOW PROPERTIES US, -Pat. No, 4,$90?062 to Jang; entitled "Dryl3irect 
Compression Compositkus for Controlled Release 

FIELD OF THE INVENTION 5 Dosage Forjns?’ discloses combinations of waxes and 

The present invention reUtts to methods and formu-
 

certain additional dilitents which can be direct com-
pressed with an wove agent to prepare a controlled 

lations for improving the flow properties of particulate release tablet. The waxes and additional diluents may be 
waxes., including pharmaceutical waxes. slugged tWther and granulated. and flow aid materials 

BACKGROUND OF THE INVENTION 10 such as finely divided silica or Wc, in amounts between 

Before the 195&s, most pharmaceutical tablets were 
0. 5 and 217o by weight, may be ’included to improve the 
flow properties of the resulting wax granules- The dilu-

manuf4eturcd by granulating the active ingredients and ent wax-containing granules axe disclosed by, Jang as 
diluents together with suitable bisidem The purpose

 
of suitable for combination with a wide range of biological 

doing so was to produce free flowing compressible 15 and pharmaccutical active ageuts? 
granules well suited for tabletting in -a tabletting press. 
For many new formulations, this cumbersome and losig SUMMARY OF THE INVENTION 

traditional process of granulation is now being replaoW It has been identified that wax-containing granules 
by direct compression. having improved flow properues are obtained when 
Euly in the development of direct compression pre-p- 20 one or snore pharmaceutically-acceeptable waxes are 

aration of pharmaceutical dowgc forms, only a few admixed in the melt with one or more flew ImprovM9 
chemicals (NaCl, NaBr, K.Br and methanazine) pos- additivm with cooling and graitulation of the admix-
sessed the necessary flow, cohesion and lubricating ture. In some isistance% only the wax portion of the 
pTopertics to form tablets. Direct compression later admixture actually melm, in other cases the wax(es) and 

evolved, however, to becoshe a process by which tab- 25 the flow improving additive(s) both melt. In eithercase, 

lets are compressed directly from a raixture of a wide the melt combination of the wax(es) with the additive(s) 

variety of specially processed fillers, Inbrimts, and yields, upon cooling and granulation, a wax-containing 

disintegmts which can flow uniformly into a die cav- particulate diluent having improved and unexpected 

ity, flow properties over wax diluent particles known in the . 
Some of the knawn direm coutpression diluents, -n- 3D art. The wax-containing granules can be compressed 

biologically clude sugars such as fructose, maltose, dextrose and into matices containing active agents at 

other polysacch"es, calcium glucotiate, calcium car- relatively low compression pressures, with minimal 

bonate, powdered oyster shtlls, calcium phosphate, and reqijirement for added lubricants. 

polymers such as microcrystalline cellulose and other 
cellulose derivatives, Although most of these dilueuts 3$ 

DETAILED DWRIPTION OF THE - 
RqVENTION 

are chemically isim many of them have certain draw- 
backs? The sugar-based diluents are bygmscopir and The present invention is a particulate (granular) wax-

their compression property is significantly dependent 
containing compositim suitable for incorporation in 
oral and other dosage forms including pharmao-utical 

on the amount of moisture present in the diluents. The 
40 

calcium salts are alkaline and may cause unwanted 
do-sage form, in which the particles demonstratt unex-

chemictal reactions with certain types of acidic drugr. 
pectdly good flow propemes "t?.-thst-.ding the 
presence of wax(es) therein- The granulax composkion 

Other direct compression diluents, including waxes, 
are also known. Several wax formulations have been 

is prepared by the mell addition of one or more waxes 

-widely acc,-pted for use in drug dosage forms. These 45 
and one or more additives, with subsequent cooling and 
granulation of the admixture. Although the wax(es) 

waxes include, for example, carnauba wax, beeswax, always melt during melt admixture, not all the suitable 
glyceride esters, hydrogenated vegetable as well as additive(s) necessarily melt, as discussed in greater de-
animal oils, stearyl alcohols and their derivatives, poly- tail below. 
ethylene Slyccd,?-. and their derivatives, esters of fa" The waxes suitable for inclusion in the granular wax-
acW such as palmitic acid, stearic acid, o1cic a6d, 1?a- 50 cmtaining composition are mauba wax, bees-wax, 
oleic acid? linolenic acid, etc- These waxes are usually if glyoeyl esters, hydrogenated vegetable oils, ’hydroge-
not always 2chemically inert? can imj= sustained re- nated animal fats, stearyl alcohols and their derivatives, 
lease characteristics when required and, as drug di)u. polyethylene glycols and their derivativm microcrys-
ents, provitle a level, of coliesion which approaches the 
ideal when active agents are combined with them and 55 

talline wax, and esters of fatty acids incloiding palmitic 
behenic Imc4eic 

coinpressed into doRge, forms. 
acid, stearic acK oleic acid, acid, acid 
and linolenic acid, Utable waxe;? bearing the trade. 

77he disadvantage with waxes isiberes m their flow mar-ks Gelucires (g), Precirol (g) and Compritol (g) are 
properties, however. Although melted waxes have sat- available from C-,attefosse Corporation, Elmsford, N.y.; 
nfwwry flow properties under some circumstan? these waxes are all esters of fatty acids and are suitable 
most waxes tend to clump, not flow, and as such are 60 for incorporation in the present gratoules Precirol@ 
generally inappropriate for use in tabletting presses and ATO-5 is glyCeryl pahnito-stearate; C4Dmpfitol (8) 899 is 
similar production machinery even wben attempts are glyceryl behenate-, and Gelucires (2) 64JID2 is p?yeeryj 
made tograte or divide them In fact, they are difficult stearatic", as examplem 
to transfer, -ship, store and dispense for this reawn, also. Added to the wax, in the twit, are ?irty of the follow-
In addition, of course, certain drugs should not be ex- 65 inr. pdyethyleae glycol (preferably PEG 4000 and/or 
posed even to the relatively low "melt heat" of a way, PEG 8000), polyvinyl alcohol, polyvinyl pyrrolidone. 
for dmg stability or other reason& A free-flowing gran- polyvinyl acetate, ethylene vinyl acetate copolyrnet? 
ulated wax is therefore the theoretical ideal as a Ruent acrylic polymers such as polymethyl methacrylato, 
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4 
polyethyl methacrylac, polymethacrylic acid and its presence of the one or more cores in the granule imPaM 
esters and acrylic polymers and copolymers such as a variable density throughout the sranule, which van*-
›Eudragits" and "End isperts", cellulose derivatives able density promotes flow due to rotational instability 
such as rnethyj cellulose, ethyl oeRulose, cellulose ace- (tombling effVc4 of the granules If the additive does 
tam- cellulose a"tatt propionale, cellulose acetate bu- 5 met, it is believed that ft admixed additive aligns and 
tyrate, cellulose acetate phthalate, cellulose nitratc, binds at the molecular level with some (but again not 
hydroxypropyl oellulose, hydroxy propyhriethyle-0- all) of the tackifYiag moeities; of the wax, reduciing-tack 
lulos,a, sodium carboxymethylaellulose, micro-crystal. - and improviny, the flow properties of the granular prod-
line "Hulp-se ("Avicel"), polyethyle-rie oxide, poVrac- uct The modified wax gmaks demonstrate good cohe-
thylvinyl ether/malcic acid), Carbomers, Poly(metilyl lo sive st=gth upon compression, bat typically do not 
vinyl ether/majoic ?anhydride) (-Cutrez"), and vinyl ? adhere to each otheT under their own weight. An addi-
chloride vinyl acetate polymers. Also suitable are the tional benefit afforded by the present wax modification 
more common constituents such as 

I 
finely divided silica, is the improvement, due to the presence of the wax, of 

salt (NaCl, NaBr, KCI, KBr) and particulate sugars the compression cohesion cha=ttriStiVs of the additive 
including suaose, dextrose, and calcium gluconate, is- in at least sorne cases.-kegardless of theory, of courset, 
calcium phosphate and calciam carbonatc particlm the granules of the present invention contain wax(cs) 
Pawdered 

I OySter OCUS 
and ground bone meaL The- and additiveM combined in adheietce patterns charae-

ratio ofwax(es) to additive(s) m range from 14 to 3.1; teristic of the melt combination of the wax(cs) and -ad-
the constituents are melt combined, owled and-granw- ditive(s). - 

lated. Ratiosof 1-4 to 3.1 am prefefre4_ Additives which 20 - When active agents are added to the? melt admixture 
do not melt am generally added in particle sizes ranging of wax(es) aad additive(s). naturally the active- agent 
frora submicrorneter diameters fou the order of 0.5 must be stable to the heat used to melt the wax_ HOW_ 
micrometers) to 500 micrometer diametem - ever, under the low melting heats (50*-85* C. prefera-
Wax granules thus prepared are suitable for incorpo- bly, or 50’-Iff C.) of most waxes? many active agents 

ration within a widt variety of phwmiaccuticals -and 25 are suitable. Suitable active agents include but arc-not 
other Matrices? They may be used toprepare pral dos- limited to heat -stable antibiotics, ctrWn heat stable 
age forms, suppositories or implants-. They may be used , protems and peptides, and any-other pharmceatical, 
as drectlycorapressible diluents or may be revielted for household (including or marine 
any reason, including reformulatim or granulation to a - active agcnts which retain at least some chemical activ-
different partide Sim They may be combined with 3o ity underL the melt heat or die selected wax(ts). Those 
vitamms, analgesics, antunflaminatory drugs, scdatives skilled in the art appreciate that waxes having lower 
or trAnquilizers, other neurologically active agents, melting points should Ne selected fbr admixture with 
hormones, diuretics, decongestants, cough and cold active a is having lesseT heat stability. By contrast, gen 
formulations and antiltistarnines, antineoplasm agents, when the active agentis direcly compressed with the 
motion sickness and antinausmt -drugs, drugs’ WEch 35 granules orthe Present invention after the Smules have 
comW migraiut? and malaria, antiasthm and antibel- been cooled and formed, all types and varittjes?of active 
mintic drujjs? antibacterials, antibiotics, antimicrobials - agents may be combined wO the granulm 
and other antiseptics? vinticoagulant!?, anticonvulsants, The invention will be understood with greater partic-_ 
antideprmants and antkhabetic, antihingal and antigout ulanty in view of the following examples-
drugs. The modifledvaxes may also be used to form 40 

Ex"PLE I 
matricm for tM release of household, agricuttural and-
lor marine active -agents- Wax encapsulation of the one hundred parts by weight of Orlucires; (8) g)yc-
additive mults in particles which arc inert even to eryl stearate (product code 064/02) were melted in a 
dnigs and active agents which would otherwise cause beAer Pontained within an oil bath held between 
an unwanted reaction, because the active agetit and 45 65’-70* C. Fifty parts by weight Of IODQW me*k SIZC 
-additive are- -at least predominan*Jy if not completely ceRulost acewe’partioles were added to the molten 
separated in the’ An4l drug fomblation by the inert wax. - wax with stir&& and the mixture was COQW to roam 

Under certain ??rumstancm the wax and Additive temperature? The cooled man was ttiturated to a pow-

and active agent may all be combined in themelt, with der in a glass mortar and pestle and the triturate was 

cooung and granulation of the admixture? The dimt) -50 sieved into fractiws? All fractions demonstrated good ’Y 

compressible, acti-c-age-t containing granules ha-c _ flow properties up= observation of Mechanical trans? 

multiple uses becam they have good ftw properties. fer between glass, metal and pam receptacles. One 

They may be compressed directly into dosage fotms, ftwtion contained Geluoires @/cellulose acetate gran-

tbty may be stored and sbipped-for use elsewhere; they ules having a mean diamew of 637.5 micrometm, 

can be remelted for reformulation, at the same or a dif- s3 

’fererit location 
EXAMPLE2 

; -they way be dry admixed with other 

diready compressible diluents; they may be encap? Exan?ple t was repeat4 except 33 parts by weight 

sulated/filled in hard gelatin capsulas and they may be cellulose acetate particles were used and the oil bath 

used it other applications along thew 
lines. L 

temperature was 154-W C. 

It is belivved, although there is no intent- to, be bound 60 

by t 
- 
bis theory, that the Melt AdditlOn of the and EXAMPLE3 

additive(s) i?? good flow properties in ono of two - Exampl:* I and 2 were mpoeted, separately, with a 
diffemt wxys. if the additive does not mdt?(finely 75’-85’ C. ed batb and with addition of M parts by 

divided silica, for example)? it is believed that the silica weight of procainamick hydrochloride (to the -molteri 
particles form- one or more cores vathin, each wax gmu- 65 Gelucires&MIulose acetate admixture) 

lulecluste to 

ule, wbich core(s) adhesively reaot with and thus deac- yield a cooled mass containing a standard concentration 

Ovate some (but aot 4 ofthe tackifying mdetics of the ofprocainaraide hydrochloride- for direct prepamtiov of 

wax molecules freedin the molten state. In addition, the oral dosage forms. 
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---4?Fe I Y increase’d UtJlity j:;ap---nti n a ?S e thetapeTu t: i C. 

agent-L5 fvr those disei5se-s or cundittari-s as 

adCJit4-Orl tv cerelr dl-?Zea.5es suc,-

a a vezy 

e i;?.r "k, ’-s i?i c: h as epilep$y_?4cj the i kLo,,,, 

low te.rj? -a r c and t ha:?? a r, x t- 0 x i i t Y rder td-

aintaar. tne ef fter zk*?Opect-ed, Lt has t)?? 

adul.t.3 UZUF---,Iy, at a ;r?i VIC dail dose Qf -.44ZOO mg 0, Y 
A 

cases a- -6aily dose of up t 41DO-ift -ee di ded 

ThLIS. a dose W?11 ?,?ftqt 300 es. 5ingle 

-#(I --in some - c, a s P-s ?p 

U n t1lia’ t gabapentliri has e f:?iqu 
e 

-64 aiLs-p a v a lzi:?Ilcj 5trongly bitter tast a ery :)Oor 

.-,aidity and 1--hat an extremely high do$010--, 00"116 be 

ion in -clle dl?? rm 0 

VL*ry -d?:fffic"Ilz cc cf,a,?:, 

--rtsta 11ity, F. psu; "a 4;10P.-t 2.-1 til’a 
_t L 

tti t?-ix - Od A?oksea narkp- imple dry 

I?Iipndiaq of gabapent m with 

ting I n,? bzmquent. to#,Ap-suid har 6o$-0-e6:,-

Howev Single Close :4?? ?;11 as 3DO 00 

t 
e,.s )Jp? 0 s a - 8 t -070,? ?wh 
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u .5 f i r-1 y t 

example, 4-amJ_no-. 

by t hE? ?ollQw-lnq str.?;Ctu:;a’ 

cr.11iad b ar-.1c) f en n. a e, 

H 
? 
N - H C-CR-C? C DOH 

and -hs?’al?cic acid 

?:epvqsenred- by the fvllawing O=rula and :7aueci 

preqal?al4n" in a -gene??"?c name, 

re a 1 :.i u a u 7, 1 c. h a 5 r y poor currp-,e!F s a on -?Tic -2, 

4nd f u i’d ify i-ke qabarentjj-.,. s 4 ?,in or 

cit,’Al5ed for bf? Zjtij ?z_, 

*hould b0! 1?=-Proved witl? the aid of ph 

?Ikowever, auxiliar?Les.:.. ma-.Y: o:? thin auxi 1;?. a r i- ey, !:?s appliez? 

to colrpres5tan Maid?nq tiand tc reia?; t with gabc?kpentir: with 

1’apt?e of i:rLe to for-m 4-cyz:!uhexy1pyrro1 dorie (the 
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tati-q 7??h e dehydration 

’-d the iz?xyl group reaction between the atitin-9totp az--

th, inulecule of the c;OmPC?d - 

teaction would’.bc faz :1, 0 x: e accelerated 0 -ie pourid s 

r?’p ’r t r n- -o ress -e I er oe-L-g ed amd WQUId 1, 

-dlver?t in accelera-ed bv ?he use -?f watsr ::7r an, 0--Clania7 -15 

ma n u f a c t u:::..-?q a pharmaceut?-cal preparation, ??!6 is the ca5e 0-

gabapentin. It may I)e said that thle pf 

degradatic-, by t?,e auto cpnde"za??iO2- is PecUlizLr t?? tli-

V e 5 a V I n g a 

11 y !:-?ulky rM?ihg Z-tusnt at 

--fIo the contrat7yf in au 

a le5s bulky de,?-va’ive?s havi o r fttp ituent at the 3-

P05?-tl-on z1lereof’ Such as or 4?am‘ 

?Iydroxy-bi;tanc;’c aci the 

b s t i t c- E’a c?h a s 

or Over the formatl??:l 

rAa ?6f Cyr-- I c?hex Y 1pyr-rc --1-i don e e, c C r f-orm) 

I-lot tb5erved,- n 

7-0 acid ddrlvat?_v’- t-"Le 

?5trL;cr’4re, t the 3 ?herecf has a bulky the -pos tilon 

ehydraticn. rea--tiori could ea:3i!y be brc?ught between 

-rl-ie E.-.rLj-nQ group and the carbuxyl ’7Q1"4j ’Wi t h i?n Molecule. 
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View Ot tl-?e -a f:uresaid hackqjzuurld? r dr U Cj 

tuted which arl? nc- 3 - sub zi i _4mic aqid de!P.J?.? e5f 

-urall,4 bulky ncj,,Ldjnq ga- apen-_in, laavj.i-?q q 5truc7 

t i t"Ient at tlle 3-ppsitiot t1lereof, there 1"aVe been des r ed 

phmrnaceUt_?C new contal-ning said dru 

be u-I Zorn U Ch 

add; may have- a compai??Ie storag 

’per C?? lable., piaarmace’u ical. 

p 77ep a ra t? incl?ldin4 Y 

lo proclass for M, an ?ar_t Ur i%g ths s ame, 

I NVENT I ON 

We .11,3,v to solve the pric)?_ e MaC14 

OVL" a re r as sta?to i and -jult, have now 

-found t of 4 --su, he (iegro#t 

-t in c t Z?m d iiva-,zives n’CL Ti g g b ap e rl IP?ing the I 

_Uriftg 
’t-oiage be pre74rente 

by l3lucking the evapor alZion movemel?t 0 a -very .5mmll 

Wat er Ln a 
5 
0 1 "to tzp U.5 C 0, 1 t Ing 

4-aminc-3-.,s- 5t id de v ive lb jtuteci-butanoi? 

fact"Ired’ ?rresp?act4 of f Manu _’Ve 

that 4 t iS ef":e›ilre t?o acid a -ia b i I 11 7- e I-

aga a, a 5 degradation aiid that c:?. soli It or, Culltaln? 
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acid ??er-vative 

5taI-,)iliz1pd by z? a d h=nectant and a 5011d p1lar;w.meut-’r-al 

t i n us in; as tablet,5, granul 

-Y- C? n the or --?Ie ’Like’ heve an excellent, stcragp, ’StElDil-4-

5 basis 0. -aich this invention h U:3 

WE LED 

T-hk*" Present r e 1 t4?? :t v el;tabilized 

J.d coTpc,,:? -?Iozn cnni?.air4z-ng a 41---

a-no 

dezivatIve h-a irq tho? qeneral 5ubstituted?butanoic- -scic! 

formula 

?S a nydrogen atvm, a ?iydrcx??I_ lgrcl.?Jl -a 1-aethyl 6.r 

--up; 

R? a :,iono up 5el-ected fr=? valent gro 

2 a straig t qz branciied alkyl q rpup o f 3 S arbon 

a zt--aigjit c7 z? -D.r a n r- h e c i al ky of, 3?? c:arbon ?Iw 



PCT/(JS9()/1018() 

T he pre5ent lnverl’- Z-02-. -01 idez a n extrernely 

:5 t ab i ]?-.L zanrj means in tldnuf 

azid derive_ r- 9 ?K bull ky 

theralcf as exFiair?ed above, 
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-in a I i p h t Ic a c i f .110, ’an na t Y 
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chain aliPhatic acid polyllycerol estCr 5uch as monolauric 

acid polyglyceride or Monomyristir; -acid polyglyrneride and 

the like. 

The 5olid pharmaceutical preparation of the 

present invention can be obtained in a U54al dosage forM, 

typically, in the dosage form of po-ders, granules, surface -

coated granules, cap,5ules, tablets or surtoace--,oated tablets 

by conducting in turn the granulatiOn StGP in which a 

humectant as a stabilizer and, if necessary, an auxiliary 

10 aqent for manUf4cLuring a pharmaceutical preparation are 

added to bulk powders of a 4-amino-3-subst’?---uted-butarioic 

acid d6rivativc, 5uch as gabapentiD, pregabalin, baclofen 

and the like and the resulting MiXtU’--e is granulated by means 

of A granulator. the encapsulation stop in which the 

15 resulting granular powders ar?. encapsulated under 

corftpreb:?ioz-j by means of a capsule filler or the tabletintj 

step _?m Which the resulting granuiar pQwdcrz ate comprerseed 

by means of a tablet machine and, if nece5sary, the coating 

step in. which th-e granular powders, tablets a-- grani.1les 

20 obtained in the preceding steps ate surface-coated. 

The granulation of the 4-aiminc-3-substituted-

butanoic- acid derivative during the process for 

=nufacturing pharmace%?tical preparation:? a5 3tated aboVe 
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4-3-

such’’as Cabapentin n1lay be c?tnducted- by any, granulation -

method we I known V4.r Ag, for example, a fluidized 

-qranulativn ’,mtthod,,_ a high speed stirring, grarvalation 

maltin-g granqlation ?method, anO the -like, In z rder 

to-effectivelY adhere a. stab?lizer_ to bulk powders of tht,- 4-

amilio-3-,aui;?,?itituted-b?itanuit acid derivative, there may be 

Prefera-bly empzvyed a f luidized granulation -method- in wh c h 

bul?k powdv-rs of the -:E?aid c=pound are f lu;Ldi_7_-ed and then a 

??Zluid?zed powders- In stab_41?ize_r is sprayed onto th4i -this 

fluid L granulation step, 11 -i z -d -stabilizer is added in the 

foz-m’ of ’its- dis?;qlyed irt water o-r an iorganl’4Q. 

-solvent such ?as A-Icohols o?r the 1 i kp?, Who-reby, a smal I antaunt 

Of the, may be, Suf fI;q_ient__for -Unifomly adheririq 

to -the s-artace o-f b?il,k powcjers of the 4-amino-3-subsitut_ed 

Aputarlo-in- acid derlvative? 

I n th_lp granillation ?step qsing ?;aid fiuldtzed 

granulataon? -method, rmAy b,.- carried oi?xt lay addLng 

to b%,? 1 k powders- of the 4-4mino-3-substi,,t?itecL-butanoic: acid 

derivat,i-Ve tht* atabiI3,zear sol,,itton as dezcazib?ed above ’and 

20 ?Lf 27104i?ssary? binder s=h -46 corn 5tarah, r. cellulvse 

darivativo (e_g., hydroxypropyI6eIlu-Ib:sm)t,P 13?vinyl 

alcoho 1 a polly inyl pyrtolidOne Ko?,Iidon-K30 or YV 


