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Yo, W?? TALMAK& TAMVAWA, mawor de edad y vochn de Is Qudad de 
ia?, jderddfi?do coma, aparece a] pie de not firma, quien an el 

preaeroff doeroorto actia en mlided de RelBreBentants Leaol de la sociedad 
PRO?S 8? sociedad leplmome, constfrai3a y d iciliada en la duchal de 
Barumquillax (Coloadda), lrox el presente docu r worgo a ]a doctora 
E?A ISAU" MOPXNO BOHORQI=, abogaJa en ejerefolo, 
bhorificade, come apareze, at pie de so firma, won rageta profudional No. 83823 
deacs. dela 3., laadei especial, ampboysuficiente, Pro for vl4roposicionesu 
obtervarimmes g la Robcdcad de patende No. 06-053-41071L. litu]Q& "FBO? 

CGXCO:?CION EN RSTADO CfoqI)dj)O11, cayo fibber es JBYI?K 
PRODUM, INC., publicada en )a gaceta NO. 582 del 3o de Noebembre de 

20?. 

Nuearo apodferado queda fircultada, de mancra expresa. pro realbor todo tip 
de Bats necesarlos para Revar a cabo el NAmite de la oposici6n, mchryeodo, am 
limilracihn, preparor y presentar solicitudes, haeor declaracienes, pager tasas, 
contribudones e irnpue?os, recod%ar los titulw o Uartificados. Minesmo quoulm 
amorizados para impupmar administrativa y judicialmente tudo IN que team, 
resuelto CD el expediente a que se bace expresa refiereucLa ea el premome larder, 
con load$ las facultades generdes y ?Veeffieas qau foam molverido pava ella. 

De la misma mainera, adevois de las facultades que le confiere la natmatem del 
presente mandate, Be encueneran facultadaU para reeirot, desisby, lranmgir, 
susufluir, y reasoner el presente poder, bacoor accuums, interlroney reemsos y 
dervis facultades conferbins for ha ley, 

Dado y Firmado en Barranquilla (Columbia) a ms 20 dias del mes do febrero de 

200iK 

Z&A S;A0. 

(5 W?TM TAN? TAW?WA 
C.C. NO 16’e5t.q? 
Represemoxvite Legal 

oceptc: 

ELIANAISAUMMO?NOROIJOR UEZ 
C.O. 51-05.664 do 80900 
T.P.A. Soon dBA C.S. de la JU 

MLE BUN, 78S 201 AA SOM-PoX 5!5)35307S3-37eUDDW -3719900 FAX ?57flaMQA9 ?655434 B63??l aBB2V97 
BARRANQUILLA.MOMBIA’Naff 8901065275 
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(bCRMRRR D4 PAS. 1: 
C A M A R A D E C 0 m x R C 1 0 COMERCIO A 2 P A R R A N 0 U I I L A 

DE BARROAQUILLA 

CERTIFICADO DE EXISTENCIA Y RAPRESHMACION LECUU, 0 DE INSCRIPCION DR 
DocuwNws. 
PROCAPS S.A -------- --------------------------------------------------
NTT 890.106.527-5. 

EN JVNIO DR 2STA ARD SE ELEGIRA JUNTA DIRECTIVA DR DA CARKRA DE: 
1 COMERCIO. LAS INSCRIPCIONES DE CANDIDATOS SHEEN HACERSE EN LA PRIMPA 
QuzNcEvo, DR myo. P? jwonmoct6N DETALL&DA DIRIGIRSE A LA SENE 
PRINCIPAL 0 WRLNICARSR AL SI(PlIENTE TELBFONO: 3303911. 

EL SUSCRITO SECRETARIO DR LA CANARA DR COMENCIO DE BARRANQUILLA, CON, 
PESWDARONTO EN LAS INSCRIPCTONES DEL REGISTRO MERCANTID? 

C E R I I A I C A 

Qne por EScritura ?lica No. 1,190 del 22 de Jolla de 1976, 
otorgada en la Notaria Tercera de BarranWilla, inscrito(as) ea? 
esta Canara do Comercia, el 28 de Jolio de 1976 ba5o el NO. 6,070 
del libro respeCtivo, too Conetit?ida Is sociedad ---------------------
livitada denominadE ’PRODUCTORA DE CAPSULAS DE qELNTINAS LIMITADA 
-Pnocaps LIMITALA ---------------------------------------------------

C E R T I F I C A 

Que nor Escritura PMlica No, 1,30c del 28 do JRAnio de 1979, 
otorgada en la Notaria Tercera de garramVilla, inscrito(as) ea! 
esta CAmara do Comercio, el 23 de Lilia de 1979 bajo el No. 10,039 1 
del libro respectivo, 1& SOCiedad antes mencionada --------- %I 
as tranSfo? an socie"d amonima bajo Is deaominaaio? social do 
?PRODUCTORA DR CAPSULAS DR GELATIM S.A.? PROCNPS S.A --------------

C R R T I F I C A 

?e por Escritura Pnblica No. a,810 del 31 do Dic/bre de 1980, 
otorgada en Is Notaria Primera de Barranquilla, inscrito(a9) on, 
eSta C&Mra de Qo?rCiO, el 30 de Enero de 1981 bajo el No. 12,7051 
del libro respectivo, la sociedad antes mencionada ---------------------
as tranotomo on sociedad de responsabilidad limitada bajo al razon! 

social de ?PRODUCTORA? DR CAPSULAS DE GELATINA LINITADA ’PROCAPS 11 
MTCKDA---------------------------------------------------------------

C R R T I F I C A 

Me pOr EaCrItUra Afiblica No. 3,755 del 10 do Nov/bre do 1983 
otorgada e? Is Notaria. Mica de Soledad, 2nscrlWas) en est? 
C&uara de CoMerOlo, el 22 de NOV/bre de 19a3 bajO el NO. 17,922 del 
libro reSpectivo, Is Sociedad antes menciovada ------------------------ - 
se transtomo en sociedad anonima bajo Ja denoed?cion social de 
?PRODUCTOPA DE CAPSULAS DE GELATMA S.A. ’PROCAPS S.A-? -------------

C 0 N T I N U A 



CERTIVICADO VE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION D? 
-DOCUMUENTOS. 
PROCAPSS.A -----------------------------------------------------------
NM 890?106.527-5. 

C 9 R T I F I C A 

Que rKir Escritura Pablica. No. 3,6X5 del 06 de DiC/bre de 1996, 
otorgada en la Notaria 2a. de Barranqnilla, inscrito(as) en esta 
Cawala do Comercio. el 20 de Dic/bre de 1996 bajc, ej No. 67,219 del 
libro respective, la scCiedad antes mencionada ------------------------
canLiio do razon social, por La denoMinaciou LABORATORICS 

-----------------------------------------------------------------
PROCASS S.A 

C E R T I P I C A 

gue par Escritara Publics No. 3,775 del 18 de DIC/bre de 1996, 
otorgada an is Nocaria 2a. de BarraMqUilla. InSCritenIS) en e6ta 
C?ara de Comercio, el 23 de Ream de 1997 betiO el No. 67,704 del 
libro respectivo, la SoCiedad antes mencionada ------------------------ - 
cadoio de razon social, por Is denoMinacioa PROCAPS S.A - ----------

C E R T I F I C A 

One djc)aa sociedad ha side refornuida par Ina siguientes e0crituras 
y/o docinuentos privadoe. 
Namelo asan/m/ad Notaria NO. lase 0 Reg aaaa/m/dd 

39 1979/01/18 Notarla 3a. de BarianVilla. 9,452 1979/01/24 
992 1981/04/30 Notaria la. de Barranquilla, 13,112 1981105106 

1,464 1982/08/27 Notaria Unica de Soledad 15,533 1982/05/08 
2,744 1?83/08/lt Notaria UniCa de SOledad 17,416 1983/08/26 
3,826 1984/07/26 Solaria Uaica de Soledad 19,554 1984/07/27 
3,935 1995/09/26 Sotaxia Unica de Soledad 22,230 1985/09/04 
2,260 1986109110 Notaria Unica de 5oledad. 24,995 1986/09/15 
1,849 1589/07/11 Notaiia 2a? de Barranquilla. 33,909 1989/07/13 

444 1990/02/21 90taria 2a. do Barranquilla. 36,101 199D/03/16 
1 3,090 1991/12117 Netaria 2a. de Ba?aaquilla 43,993 1992/01/28 

2b9 1993/02/01 Notaria 2a. de Bafranquilla 48,428 1993/D2/16 
2,142 1993/07/29 Notaria 2a. de Rarraaq?illa 50,582 1993/08/10 
3,652 1993/11/09 Notaria 2a. de Barranquilla 51,798 1993/11/22 
3,615 1996/IZ/06 NOtaria 2a. de leay?arsquilla 67,218 1996/12/20 

89 1997/01/16 Notaria 2a. de BarrauVilla 67,704 1997/01/23 
2,070 1997/07/17 NotaCia 2a. de Bareanquilla 70,627 1997/07/31 
2,281 1997/08/04 Notaria 2a. de 8arranOuilla 70,813 1997/08/14 

765 1999/04/22 Notaria 3a. d? Barranipailla 80,628 199S/04123 
459 2001/02/21 00taria 2a. de Barranqui 11a 91,502 2001/02/23 

2,608 2001/10/0? Notaria 2a. de Barraropill1a 95,771 2301/11/08 
1,730 2004/07/29 Nota?ia 2. de Barranqu illa 112,999 2004/08/26 

416 2005/03/03 Notaria 2? de Barranquilla 116’a64 2qq5/03/1? 
1,613 2005/07/28 Nota?ia 2. de Barranquilla 119,322 2005/08/18 

C E R T I F I C A 

Que de anuerdo con la(s) escritura(o) arriba citada(s), Is sociedad 
ve rige pof las siquientes dispOsiciones: 
DENOMINACTON 0 RAZOR SOCIAL 
FROCAPS S.A ------------------------------------- ---------------------
SIGIlA: PROCAPS. 

C 0 N T I N U A 
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000MERC10 C A M A R A D E C 0 M E R C 1 0 
A a A A R A N Q V I L L A 

DE BARAMOUILLA 

CERTIFTCADO DE EXISTENCIA Y REPRESENTACION LWAL 0 IS INSCRIPCTON DE 
DOCWENTOS? 
PROCAPS S?A -----------------------------------------------------------
NTT: 890,106.527-5. 

DOMICIDIO PRINCIPALt Barranquilla. 
NIT NO: 890.106.527-5. 
MATRICUIA MERCANTILi 24,802, 

C R R T I F I C & 

Direction Isira notificaciones judicialest 
CL 80 NO 78 B - 201. 
De Is Ciudad de 8arrAnVilla. 

DURACION; El t6mino de dutaci6n de Is Socieded Ve fij6 hasta el k 
18 de Agosto do 2073. 

C F A T I F I C A 

OBJETO SOCIAL: El objeto principal de Is sociedad sera: a) -La falnri-
cacion de capsulas y ot?os productos similares; a paitir de Cateria-? 
lea tales com gelatinas u otroe de distinta naturaleza, Ve puedan 
set utilizados Como envases o recipientes de productos y sustanciaS 
quindcas, fa?ceuticas y casmeticas, para out y Consumuo hunanO y 
vetorinario? b) -La investigacion, deSarrO110 y faloCicacion de toda 
cla8e de productos y sustancias quimicas, farxiaceuticas y cosmeticas i 
para uso y cons? hunsu?o, anlual y vegetal; C) -La compra y venta de 
materias prince, ias?s y productoc intermedics necesarios ?ra Los I 
prccesos; de fabrication de sustancias quimicas, farniaceuticaS,alimen 
ticias y cosmeticas, asi co? Is comercializacioo interns y e?terna, 
de Los productoo te?inados, d) Ta CoWra, vents, iaportaCion, eX-
pertaclou y distyl?clon de Toda class de elementog instru- I 
weatales y equipos medicos, quirurgicos,odontologicos,y hOspitalarios I 
p&ra Is Salad humana y anlmal? e)La compra,venta,expottacion y dis-
distribucion de dulces, confites, galletas y todo tipo de 
galosinas o alLmantoz paxa el consuun humano. f) Actuar co? re-
presentante 6 agente de personas uOturales y juridicas, nacio- i 
nacionales y extranjaras en is realization de operaciones o tran-
sacciones relacionadas con Is industria farmaceutica y en especiall 
con cual?iera de las acti?idadsz descritas en los; 11terales a), 
b), c). d) y e) antes descritos; q) Prestar Los servicioO de 
asesoria y cons?ltc?ia en las areas administrativas, de mer-
Cadeo, analisis clinico, asistencia tecoica, investiqaclon, cOst0s Y, 
Vrodtcc?on, espoCtaciones, impoltaciones, -ventas, relaclonadas con I 
iquales o similares actividades a las que constituyen el objeto de 
PROCAPS S.A., aei como Los de pobliCidad y pr?Cion de prodoctos 
quimicos, cosmeticos y farmaceutico$ pars uso huAano, ?nimol 0 in- Q, 

C 0 N T I X U A 



CERTIFIMDO DR EXISTENCIA Y REPRESENZACION LEGAL 0 DE INSCRIPTION DR 
DOCUMENTOS. 
PROCAPSS.A -----------------------------------------------------------
NIT: $90.106.527-5. 

dustrial; h)-Mquirir, operar, adm?nistrar y explotar, a cualqoier 
titulo, empresa o establecimieatos dedicados a ld investigation, de-
sa=ollo, fatericacion o comercializacion as prodVct0s golmicuS, far-
maceutiCOs, hoSpitalarios a cosmeticos. En deS&rr011O de su objetO 
principal, Is socledad podra toecor interne Social CMO accionista, 
socio a fundador de empreeas que tengan igUal 0 Similar objetO, CQm-
prar, vender, importer y expoitar maquinarlas, inSarou y repuestos 
requeridos par& el desarrollo de Sue avtividadeS; tumor dinerO en 
prestamo, financier y garantizar Ise operacinnes comerciales que ce-
lubre can terCer0s jelativas a So ob]eto; celebrar y ejecutar tQdo 
tipo de acton y contrates necenaraos pain de5arrollat sus operacio-
nes; girar, amptar, otorgar y protestor toda tipo de tituloa valo-
roa 0 instrumentos negaciables; comprar, vender y conatituir grava-
Menes sobre Dienes muebles e inmuebles; designar representantes a 
apoderados en el pais y en el exterior y, en general, realiSar cual- 1 
enter acto a negocio que sea necesaiio o cOnveriente pace el Sees-
rrollo de, so objeto social y para Is Mejor proteccion de sue intere 
sea cc rporativos 0 Is de SUS SoCioS. La sociedad podra Sarantizar 
el cumpliAd ento de obligaciones adquiridas per terceros o per Sue 
socios, gain In cual podra inclusive ConStitUir gravamenes reales 
sobre See bieres de cualquier naturaleza --------------------------- I 

C E R T I F I C A 

CAPITAL Nro Accioncs Valor ACCi6n 
AUtorizado 
$*11*11*11*2,000,000,000 ’**********1*2,000,000 
Suscrito 
$**I**I***1l,224,500,000 1*1**’*****1*1,224,500 
Pagado 
$*******I**1,22e,C7l,000 ’**’*********1,229,071 

C E R T I F I C A 

ADMINISTFACIONt Lu direccian y administracion de la so?iedud Notice-
pondera a Is Asamblea, General de Accionistas, & la Junta DireCtiva 
al Presidente, al Vicepresidente y a un Gerente General. Corresponde 
a Is Junta Directive Ise sigu2enteS EnnciOneS y arribuciones; entre 
atlas Autorizar cualquier acto a contrato cUya cuantia sea superior 
al equivalents en pesos ColombianOs a doscientO2 cinCuenta mil dola-
rea de los Rstados Unidoe de America (NS$250.ODO), liqu idados; a la 
lass, do cam?bio representativa del Mercado vigente el dia en que So 
surta Is transacion. Cuando se trate de operacioDea en virtud de 
Ise "aJes IN sociedad garantice obligaciones de tercerDs o de los; 
socion, se requerira que la operation sea aprobada con el veto de 
per lo Acres 2/3 Partes de 10S integiantes de la Cunta Directive. 
La Secluded tendra an Prosidente , quien ejercera, la representa-
cion legal de la sociedad y tendre las siguientes atlibu-
clones entre otras: Ejecutar lax decisiones de Is Asc?mblea 
General de Accionistas y de Is Junta Directiva. Ejercer Is RepreSen-
tacion Legal de la sociedad eu todos tns actos y contratos; que va 
zequ ieran par& el desarrollo del objeto social, de conformidad con 
lo previsto en las leyes y en los pregentes estatutos. Constitoiz 

C 0 N T I N U A 
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COMERCIO C A M A R A V E C 0 M E R C 1 0 
D B B A R R A N Q U I L L A 
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CRRTIFTCADO DE EXISTENCIA Y REPRESENTACION LEGAD 0 D9 INSCRIPCION IS 
DG?EMOS. 
PROCAPS S.A. ----------------------------------------------------------
NIT: 890.106.527-5. 

apoderados judiciales y extrajudiciales, recilif notifibiciones, 
absolver interrogatories de parts, confesar obligaciones de Is 
socredad, txansigir, disistir y allonar a Is sociedad an cualWier, 
asuito judicial. Aprobar y celebrar an Sombre do Is socieda code, 
note o contrato cuya cuantia sea iWal a inferior at equivalents 

k so peace color]oiados a dosciontes cincuenta mil dolares do los 
RStadoS Unison de Acerica (US$250.000), liVidados a Is less do I 
cambio representative del mercado vigente el dia an We se surtal 
la trazsacion b celebration del aeto? Las deuSS funciones We Is 
Correspondan COM Representable Legal por disposiCion de la ley, 
de eStoS estatutos o de is Junta Directiva. El Presidents tendra un 
supieute, designads, por Is Gunta Directiva, Wien reemplazara al 
Presidents ad $us felted temporales, absolutes o meramente Scolded-
tales, con entidades facultades y sin We sea necesario para ello 
acreditaT to ausancia del principal. La sociedad tendra un Vicepre-
sidente designado per la Junta Directive, Wien tain]oien ejercera la 

I representaciod legal de la sociedad, pudiendo ejercerla conjunta ol 
separadazwente con el Presidents. El vicepresidente tendra las 
SiWentes facultanes antre otras. Ejecvtar dentro de su competancia 
las decisiocies de la As?lea Seneral de Accionistas, de la Junta 
birectiva y dSl Presidents. Ejercer Is representacion legal de la? 
sociedad an todos; Is$ notes y contratos We as requieran para el 
desarrollo del objeto social, de coaformidad con 10 previSto an las 
leyes y on Ice presentee estatutos. Constituir apoderados judicialesi 
y extrajudic?alas, recibir notificaciones, absolver interrogatorics i 
de parts, confesar obligaciones de Is sociedad, transigir, desistir 
y allonar a la sociedad an cualVier asunto judicial. Aprobar y 
celebrar en nombre de Is Sociedad todc acto o contrato cuya cuantia 
sea iWal o inferior al eWivalente an peace colombiarbs a ciento 
cinouenta mil dolares de led Estaaos Unidos de Auerica (US$150.000), 

1 liWidados a In tasa de cam]Sio representative del mercado vigente 
el Sin an We as surta to aprobacion o colebracion del acto, siempre 
We no as t?ate de ensSjenar bienes imuebles o cualquier earn active 

I fijo de la sociedad, inclusive do naturale?a mnebles, acciones, 
cuotas o partes de interes inversiones y todo tipo de derechns 
de Is sociedad, 0 do constituir gravamenes seers cualWiera de Lee 
anteriores, facultades We radican exclusive y privativarente an 
cabeza del Presidents. Lea dedas funciones We le corresponda como 
Representante legal per disposicion de is ley 

, 
de sales estatutos 

o de Is Junta Directive. El Vicepresidente tendra (1) suplente, 
designado per la Junra Directiva, Wien Is reemplazara conjudia 0 
separadauente an sus faltas temporaleg, absolutas o meramente :2 
accidentales, con identiCas tacultades y Sin We sea necesario pain 
ello acreditar la ausencia del principal. In 5ociedad tondra un (I 
Gerente Genefal, con an respective Suplente, designados per Is Junta 0 

C 0 N T I N U A 
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Directive. 91 Suplente reeWlaZara al Gerente General, an SUS faltas 
tedporaleS, absOlUtas 0 ?raOeat& accidentales’ quier ]unto con at 
gerente general, lle?arani la representacion legal de la sociedad, 
con identiCas facultades, pudiandolas ejercOr COnjunta 0 separada-
mente con el Presidents y VicepresidenLe, con identicas fecultades 
<pie el Gerente General y sin one sea necesario Para ello acreditar 
In audencia del titular. El Gerecte General tendra las siginientas 
facultades entre asses: 9jencer Is representacion legal de Is soCie-
dad, an todog log notes y concretes qua as requieran Para qI de8a-
rrollo del objeto social, de confomidad con to previsto en log 
leyes y an log presentes estatut0s. Aprobar y calebrar an nomOsre de 
Is sociedad tods, acto o contrato cuya cuantia sea iqual a inferior 
al equ ivalente an pesos Colon3hianos a Cincuenta mil delares de log 
Eshadas Midog us America liquidados; a Is tasa de 
camoio tepresentativa del me?cado vigente el dia en que as surta is 
aprobacion o celebracion del acto, simpre que no as trate de ena’?-her a cualVier titulo Nieces ?nmuebles o cualslDrei chro activo fijo 
de Is sociedad, inclusive do naturaleza xueble, acciones, cuotas o 
partes de interes, inversiones y todo tipo de derachos de Is socie-
dad o de conatituir qra?nes sobre cua2?iera de las aaterlores 
facultades que radican exclusiva y privativaa?ente an cabeza del 
Presidente. -------------------------------------------------------

C E R T I F I C A 

Que Segun Acts No. 116 del 27 de JUnio de 2997 conraspondiente a 
to ASznEolea de AQCianistas en Barranquilla, de la sociedad 
PRO?ps S.A ---------------------------------------------------------
CUya parts Pertinence as inscribI6 en sets Caucra de Comerc?o, el 
15 de Agosto de 1997 bajo el No, 70,838 del libro respective 
Y segun AQta No. 127 del 22 de Marco de 2DOO corresporldiente 

f Is AssAgblea de ACcitsnlstaS en BgrranquIJla, de Is soc2edad 
PROCAPSS.A? --------------------------------------------------------
cnya parts pertinente as inscribi6 en esta Caserra de Comeicio, el 
25 de Mayo dO 2000 bgjO el No. 8?,250 del libro raspectivo, fueron 
hechos los siguientes no?sragrisntos: 

CZASF? J17NTA DIRECTIVA 

Principales 
1. minski ?ntovzrlk R?n CC?’***11*7,463,982 
2. Minski Gontovnik Meyer CC."****17,461,324 
3. Ainski GonhovrrLk Jose CC.****1**8,67l,S34 

Saplentes 
1. Minski Zilberblum Elliot CC.***11*72,219,541 
2. minski reltel Daniel 
3. MinSki Sharon PA.*990,212,082,805 

C E R T I P I C A 

Due segOn Acts NO. 116 del 27 de Jnuio de 1997 correspoldiente a 
Is Asand3lea de ACCioniSraS en Barranquilla, de la SoCiedadz PRO?Fg 

C 0 N T I N U A 
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OCOMIERCIO C A M A R A D E C 0 M 8 R C 1 0 0 E B A R R A N 0 U I L L A 
DE "MRMUILLA 

CERTIFICADO DE EXISTENCIA Y REPRASENTACION LEGAL 0 US INSCRIPCION DE 
DOCUMENTOS. 
PROCAPSS?A ------------------------------------------------------------ ! 
MIT’ 890.206.527-5? 

S.A. cuya parts pertinente ge inScribi6 en eota CaMara de Comercio, 
i el 15 We A908tO de 1997 bajo at No? 70,838 del libro respective, 1 

fueron nested los siguientes noftrarrientos: 
Cargo/NcoWere Identificacion 

I Presidents. 
Minaki Gantovaik Ruben CC.*******7,463,982: 

I suplante del Presidente i 
Minski Minski Abraluuu CC.**’***’**802,575 

i Viceplesidenta 
MinSki GVntoVails Meyer CC.’******7,461,3241 

1 Suplente del vicepresidente 
MinSki Gontcornik Jose CC.*******8,67l,S34 

C E R T I F I C A 

Que seg6n Acta No. 11 del 01 de rebraro de 2001 Corrospondiente a 
la Junta Pir*ctiva an Barranquilla, de la sociedadt PROC&PS S.A.1 
cuya parts pertinente se inscribi6 an esta C?ra de C<rnercio, el 
12 de FebVero de 2001 hajo el NO. 91,273 del IlbrO reoPeCtIVO, 
fueson hechas led siguientee no?rarrieatoGt 

carqo/No?r* Ldentif ieaci6n 
G*rente Ceneral. 

dries Ochoa Guillermo buis CC,***’**70,073,?SA 

C E R T I F I C A 

Que segVn Acta No. 406 del 02 de SeplIore de 2004 correspordLiente a 
la Junta DireCtiva en Barravqu?lla, de la sociedad: PROCAPS S.A. 
cuya parts pertinente se inscribi6 on esta CAmara do GomerciQ, or 
09 de Sep/bre de 2004 bajo at No. 113,263 del libro reSpeCtiVO, I 
faeron hechos Jos sigaientes noVlromientost 

Cargo/Nomflare ldentlficaCi6n 
SUplente del terente. 

Tanaka Tatek?wa Walter CC,**"**16,251,923 

C R R T I F I C A 

Que Seg?n Arta NO. 124 del 29 de Marro de 1999 correspoadiente a 
la AsWtalCa de AcCiOniStad en Barranquilla, do 10 sociedad? PR?APS 

1 S.A. cuya parte pertinente so inSCribi6 en esta CAaara de Comercro, 
el 04 de Agosto do 1999 hajo el No. 82,226 del librO reodeCtiVO, 
tuaron hechOS los OigUientes nov6ramievtoo: 

Cargo/Nonbre Identificacift 
RevJSCr FisCal Ppal. 

Vargas Pertua Ada Zsurbel 

C 0 N T I N U e 



CERTIFICADO DE EXISTENCIA Y RRPR8SENTACIOX LEaht 0 DS IUSCRAPCIOX ?E 
?QepM?OB. 
PROCAPS S.A -----------------------------------------------------------
MIT- 89G.lD6.527-5, 

C E R T I F I C A 

Que Seg6n Acta Xp? 127 del 22 de Forzo de 2000 correspondiante a 
la AsanDlea de Accionistan an BarranWilia, de Is socLedadt PROCAPS I 
S.A. cuya parte peitirento se inscribio en " to Cdgoira do CamerciO, 
el 29 do Mayo de 200D bajo el NO. 87,250 Gel libro respective, 
fusion hechos los siquientes ao?mbramientoS: 

Cargo/Nom]cre Identificanift 
Suplente del Revisor Fiscal. 

W zada Villareal Milena CC.**I***32,748,11l 

C E A T I F I C A 

1 Que Per ESCritura Publica No. 2,784 del 07 de DIC/bre de 2007 
otorgada en la Notaria 2 a. de BairanWilla Cuya parte pertinent? 
se inscribi6 an esta Camara de COmerClo, el 2G de DIC/bre de 2007 
bajo el No. 3,492 del libre respective --------------------------------
y las inscripcioneS 3.492-1, 3,493, 3.494, 3.495, 3.496, 3?497, 
3.498, 3?499, 3.500, 3.501, 3.502, 3.503, 3.504, 3?505, 3.506 - -----
3.507, CcnSta We RUMEN MINSKI GONTOVNIK, C.C. Nn. 7.463.982 - ------
obrando Como Presidento y Representante Legal do IS SoCiedad C.I. 
NA7URMEGA S.A., We ObrandO en SU Condicion de Presidente y -------
RepreSentante Legaql de to sociedad PROCAPS S?A., GI preSidente ---- 1 
debidamente facultado por los Estatutos Sociales y per 01 Maxima 
Organo Social, otorga los siguientes poderes: Otorgar poder --------
general, anplio y siticiente a to$ doctores JOSEFINA DEL CAREEN ----
MIELES SUELVAS CC,NO,31.138,497; a MARCELA OARVAcALINO PAGANO ------
CC.NO,22.579.748; CRISTINA VIOLI FRANCESCHINI CC.No.22.461.716, con 
las farUltadeS We se transcriben a continuacion: d.- Asia We -----
repreeenten a la sociedad PROCAPS S.A, ante todo t1po de -----------
autoridades aftinistrativas y jurisdiccionales, an asuntoe de ------ - 
nataraleza civil, liberal, coa?ercial, penal, aduagera, ca?noiaria, 
tributaria, pOliciva, adriniStrativa y fisCal? b.- Combestar y -----
presenter demandas, reWerjjsientoS, recursos, pedir y aportar ------
praebas, recibir, netificarse, ejOrcer Is accion de tutela - -------
troanitar iocidento de ftsaCato, COmparecer an los procesos We -----
careen Contra la sociedad, allanaxse en nontre de Is soczed?d en 
IRS asuctos We seen necesarion, transigir, desistir, oustituir, 
renumciar y reasunur el poder. c.- La facultad expreGa de ----------
COnciliar, por tanto pneden Ilegar a omelets ConCili&tgrios - ------ I 
transoccionales, judiciales c extrajudiciales o extrajudiczales, 
cualWiera We sea an cuantia, para lo onal las aroderadas deben 
aportar to autorizacian SiMple y eSCrita del RepreaeRtante legal 
de la sociedad. d.- Podran presenter soli?itrdes do devolacion y/o 
compeftsaQion de is?puestus, ventas y reatas, rrclbir las pages per 
las devoluciones y adejantar todo tramite o proceso adninistrativo 
ante la BTAN, de tat fo? We en ningua ctomento Wede Gin ---------
rapresentacion legal de is sociedad. PODERES ESPECIALES: a.- Se ----
confiere Feder e?pecial aMplio y suficiente a las perVongs We se 
daterminan seguidamecte, We confonran el grupo A y B, pars, para 
We conjuntamente stscritat, contratua de 6uministroa de ff?rcagclas 
y servicoos con enticades oficiales, hasta in suva de OCSOCIENTOS 

C 0 N T I N U A 1*111*1*** 
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COMERCIO C A M A R A D a C 0 m E R C 1 0 

of BARRMQUtUUR 05***** 
R Q 

CERTIFI(IDBO DR NXISTENCIA Y REPRESENTACION LEGAL 0 DR INSCRIPCION ON 
DOCUMENTOS. 
PROCAPSS.A -------- --------------------------------------------------
NIT: 890.106.527-5. 

MIL DOLARES DR LOS ESTADOS UNIDOS D9 AMERICA (USBOD.000.00) - -------
liquidadoS a la less repre5entativa del ?rCado Vigezite en el dl&? 
qve as realice la respectiva transaction. Grano A, WALTER NA4UtKA 
TATEKAWA CC?NO.16?251.923, CLADDIA TANGARIFE CASTILLO -------------- ) 
CC.No.41.660.293, CARMEN ALICIA FLORES CC.NG.22.434.044, IVAN ------
VILLAREAL C?CHO CC.NO?91?201?749, CARMEN ALICIA HERRERA ----------
DIAZGRANADOS CC.NO,22.377.540, DAVID ANTONIO CHARRIS GIRALIN -------
CC.No.19.341.274, RICARDO DORADO RURTADO CC,N0.79.715.772, JAIME 
FORMO LLINAS CC.NO.19.300.393. b.- Se confier* coder especial -----
anPlio Y suticiente al senor WILLIAM ALBERTO BARROS CERRA ----------
CC.Nc,8.715?941, y al senor ANTDHIO VARRIA DIAZ CC.No.72.004.699, 
para one an noaJore y repfesentacion de PROCAPS S.A., 6uscriban -----
declaraciOneS cauiai&riae; , adV&neras y tributariaS a qve sets --------
obligacti is Sociedad, en el gi? normal de sus negocioS y ----------
operaciones sociales, por tanto ?daa taCUltadGs Para firWarlas, 
Cam tambien IOS dessuS dcxnnentos relacionados con ellas - -----------
notificarse, aportar y Solicitar Ise pruebas que sean necesarias. 
c.-Otargar poder especial amplio y suficiente al Senor ?N -----
TATTS PAREDES CC?NO.7??176.874 al Senor WILLIAM ALBSRTO BARROS 
CERRA CC.No.8.715.941, pam que en cowDre y representacion de ------
PROCANPS S.A., Suscriben las declaracioneS, reportes y cualquierl 

docomento relacionado con los; tramites 0 registros do Conercio -----
Erterior y o cualWier entidad del 9sradc que oag? SUZ VeCes: d) 
Otorgar poder especial ?Zaplio y euticiente a la doctors CARNmN ------
ALICIA HERRERA, UIAZGRANADOS, CC.No.22.377.540 y al doctor WALTER, 
TANAKA TATEXAML, CC.NO.16.251.923, para nos en ?CsMbre Y ------------
repreSentaCion de PROCAPS S.A.; endosen los t?tulos valores de la 
sociedad hasta por la sunia de U]c MIA MILLONES DR PESOS --------------
(1.000.000.000.00) M.L. ?ARTD: ?I representante legal de Is -------
sociedad PROCAPS S.A.; doctor RUMEN MINSKI GONWVNIK, ManifieSta? 
gas is presents refo? rue aproDada por la ASRWtloa general -----
?traordinarla de AcciOriOta de PROCAPS S.A., con observancia de 
las disposiclones lecoiles y estatutarias ----------------------------

C B R T I F I C A 

Q%re ea esta Caneiva de Comeroic, no aparecen inscripciones poster iores 
de doc=entos referenteZ a reforrei, disoluci6a, liquidaDi6n 0 
aostr?ieatQs de repfesentantes legatee de Is expresada soriedid. 

C E R T I F I C A 

Que su filtima Rerovacift fUe el: 20 de MarzO de 2007. 

inforvvicift sobre en]Rargos de estatlecindento se s?iniOtra en Q 

C 0 N T I N U A 
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No Asti PRUIRIBMUM 

PHARMkCsOTGdL DOMPOSITONS OF AIAORPNCJS DSPERSIONS 

OF DRUGS AND LIFORRUC M)CROPHASE-FORMING MAJ11RULS 

The grarly of Pows died Application Sued No, 60/35,1,081 filed Telemetry 

1, 2002 is claimed 

ReaOIGROUND OF THE INVENTION 

10 ?& mention relates to pharmaceutical Compositions comprising (1) a 

said amorehaw dispersion comprising a low-solubility drug and a comentraftain-

enhancing powmar and (2) a igcohldc nildrophasse-forming maderial that enhances the 

concentration of the drug in a use envurdnewrit, 

Onewashoduse; al ofter share acer mosestagnify or crignar Insurance, 

15 %a edged or roargularry being affected by factors such as added level, fed strafte of the 

Passed and form of the dW. Increasing the boarsulgiblify of low solubility drugs has 

been the subject of much research. brawasing bkodevandiflodity depends an improving the 

concentration of d seafood drug In infusion to Improve absorbent. 

It is wri known grat the scim of z paterabodoy drug di b 

2‘1 Mfuldeal of inciftnit in clear the deadline or improve to" may temporarily provide a 

greater aquebus concentration of drug relative re the equidithrium concentration obtained 

by gragut on of me drug in a use environment. Such amorphous forms may con"] t of 

the amorphous drug atone a Issai of the drug in a metrut matentral or the drug 

adporkeralgroasubstrose. It is bellievent that such ancombelue formsef fire drug diet 

d5 dissourat more ragody ti me oreari formi offern werevrog besee goal row road can 

invowfulde, Inam sudtcedn? As a restuft, ins amorphous avin may denufforarly provide a 

ifteallit-gon equilibrium random ratio of drug 

While such amorphous dams may sinced inut ally enhanced concentration 

of the drug in a use environment, nevertheless the improved concentration is often whoft-

30 1 Win Typically. the inmally nuancrad drup is fewit dwarrobsof sol dint 

aresibus In ded, wass; concentration, 

One brassard to Increase the difievidualApty, of lowdAubdity drops has 

involverd fournfring amorphous dispersions of drugs with prolymers. Examples of attempts 

to increase drug concentration by domming a dispersion of line drug with a Palomar include 

35 videarreada at aff, L S Postal NO. ir,opi sort Curvered at al., EP darn 71frout? 

It ?a 0=0 g Mill arm Snout dwevedoss. Dc’eka) 

Of al , kDe M1786jap dossideve that a component of the droperaforr mod, be a surface-



Wo curicken; ?T/? 

Serve share til as a any acad and sky] sentencing, curnmercial owhactards such as 

perpetual oriental doereate sodium, and palymbyeamere sorbial afty acid artery, 

and natural surfactal-as Console at at stake that such magnaly can advantageously be 

employee to increase the rate of dispersed by factotteng wel thereby increasing Say 

5 maximum drug concentration and" degree of ablegreed fenestrate 

strong or be efult by dreeradon; add bond by 

mainstream soon as confederation, metal 0 incustan comprises, formation of 

movallies or covert to Me surface of sold drug, wyl or amorphous. Gual at 

At. state that mesa surface active agents may comprIse up W ZRA of the dispersion. h 

in 10 decided Cl.radfolool disconsolate thratiuryscres allve choose maybe Present 

compositions containing disperrione 

Nove?etem, *felt is al course is a that way 

Those needs and others that 

as summarized and described in detail below. 

BRIEF SUMMARY OF THE INVENTION 

The warrant invention overacral the drandayrost of Ser prior i Us 

providing a wearousam, comporrong Y) a dedid depawyer comful a low-

20 secrecy drag seat a greater and I-,I a lineal runcimphical 

fortune materoll 11hre computation of a solid amorphous dispersion and a nectarine 

micevArAse-formung material results in improved dissolved pronceentrostair of the drag in 

me aqueous use biwarnment, and in some embodiments a surfir synergy For@ 

given dose of drug, to combination may fider provide higher Woonvailit with too 

25 ad" amount of concontration-entrani invest, or easy picanda, ge, addre, 

doinvalli but %an less pdarral 

to average depend M the invented, a solid amorphous disishosest 

controlling a IG%v sell drug and a concentabon-enhal polymer is 00-

Armoreored with a lipophilic micaphasit-mini motor at to So in vice are environment. 

30 Another aspect of The invented cromersess a kit composing a solid amorphous dispersion 

consul a low-colobility drug and a concentraffornerrhourcring voymer and a Operate 

insuppecre-forming mal 

The freaveres ormentood have herrod bethhe deals 0 a Serve 

ditimea5sur to forl-teri Ins necessitated 0 drug in a ups arsocarnment my be 

35 signiturney improved by the pull of domain Oporto memPhasefol merchant 

Tread I’dophdo rinnonschimpla forming natearrall when administered to an aqueous use 

eirreardinment such as the GI tred, form a plurality of unbac micropharses, or so-called 



-’ei 

11’pir 
wo "houses PCI)I"WMax? 

The %reparl promoss am enespen (1) to 

be water impartible, (2) so that the drug has 3 high portion foreffiffent offin restrect to 

the pophillec and (3) so Mat the patching Arphific Immoderate it the 

hosparthe. ever am sprost 

5 Without waning to be bound by any sai theirry, the present 

inverhors believe that surn a composition of the present invent on Comprising 8 said 

amorchats heliotrope compreardi a sys otussyt, Mra and a 

Polymer and a Iggi morograrthforming mi am introduced to a use 

environment such as inn GI tract Me drug may be present in several different spite as, 

10 When the someone rare a mmi the W thei of per sent cr no in vitro pre 

%at simmores the G) Must of an turner, it is befirived that at least five 

different di speches two fiarmart (1) free drug; (2) drug present voitifir the Sall Mari 

that are nocuraffy occurring ia Me Cd mal (3) petimpi (4) preaverbson 

am j5I eturp ar, prai thdruntornat 

is As used herein the term Tape drug’ rafters to drug mi which per 

dissolved in the aqueous Winston and are community either or chunders Of tar 

move Man about IrKi A assismW hopes Is a coltirpron of 

perfamper mtoacubes; and drug afri are phyarmity speculated to form an 

creamery or aggregate that is surifighterfly smai that it remains suspended in snugger, 

20 ripme,pappity, M a gem,c form es my miatratit large that hope and mitt Me Di 

solution, ormer nalwalyor upon centrifugation Such prociatiode may cei one or 

more or all of the follopeng forms: (1) myschme drug. (2) amorphous drug athilor (3) a 

Mixture of drug and polymer built N turement as connotes that are vidAvAsmy par?c top as to 

deal bear of poli dograstry quarter Man board 5 to 10 thereby in average character) 

25 As used herein, the tan 

use envirommantfibet [a not misservin metaphors Thurit"perefidgeralcoddratt’reareste 

dirpq that is stressed as free voop, due si into art parents, di in patyrai 

toothpaste, And drog; in Me rprophiloc microphones 

It is desired to oppose the free drug concentration in the GI tract 

30 berappreir un gi pormarity has red is directly Ma va apas MM the 

tumd, The Wrouration rate of a darg finumb the G? tract to the bliesul a therefore grearriely 

areporroonal to Me Mae drug concentration at the Montreal membrane orders. Drug 

present in the GMer reserve possibly rupost first convert or mat areas deal Mom I Order Itur 

be sciences 

3 The present wavembert province one or more of Me missing advantages 

over print mrstrods for hantharantan the concentration arid proavandebam of 

dette, The biormser com capable a sori The drop nor the 
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use anivIomment up enhance hiervaiialoffty. In some cases, the sidopluir mQuagracces; 

are thought to be (1) highly pred’s, Meaning mass bay may difflivie raw rapidly 

boyagavel the use tan purdshruffe; and (2) able mearmingthaturedmig 

varroaday cosseftwickalm foubbibrown the pophibc micrithansurds and hearing. It 

5 is laijecat that the prophric microphowass may be more mobile than fire popyrieddrug 

assemblies, Because the hill c microomwes solul the &no, the Illinoisan; 

MiChwhol May reduce the formation cy dem; are andayal be armardo 0 

total dissaged died, Tise wary of Ad Apprichum mccapperchad; May also increase the here 

el resupply ot free drug in the use environment. As free drug is amended, drug present 

10 in line protonic Toriddhoures; may wordly convert to free drug thus maundamul a 

sustained Mae drug concentration When the rpophlic nbcaphassess; high 

mobility may afar, increase ins rate of druti andearequest by the chartered by wiscressed had 

widened uwah Of the dot becalge Imer versified ishnnearry hicher adjacent to gre mul 

vew1 In these properties may greatly enhance the raw and ament & drug 

15 describer (a ty, broarvallal 

In addition, the compositions may "I c have the advantage of providing 

more regular corruption homen be fed and barred slow of a pal Aprablarnivivin 

dosing Jow spiral rt doul is that the sidexpa? ef the drug may very coal 

Papmouslynoted h1mesdirrystlet 

20 They De pressor in the 01 tract. These mil can behave In a similar my as the 

fileophdic micrephosse-forming; materials cathe present invent 
- 
On. It is believed that druct 

can readN partition into spend bile-salt mrivelles, and drug In blazed missiles (a mal 

absorbable because it is slide and the mistake are hel appow 

It is saii same in ? aft halt in fine fed cleas 1he temperament Of baw-siso 

2S arragras present in dre GI tract is g ager than th a concentration present in the fasted 

sywhw? The inventors hot eve that this diffirency in the of bile-salt Museled; 

In the GI tract in the fed versus fasted state may account, at least in peed, am be 

feadflarsted differences in beavanablity observed for many 

The comarywations of the Present Invention reminisce a suite couggerma; dispersion and 

3 2 a rappicesso mandicall may ebbitimize this Tendered diffirence in 

broadifirdiffty. The compositions tend to equalize ins amount of drug present in highly 

]able, blerty, mobile spoded; holimen the fed and fasted shat and thus provide a more 

uniform byrawitabinfly between the fed and fasted spite 

The foregoing and driver ibiscrems, berablar 

35 engaged, VVIll bey More readily morn dowdromment of The wiffaring counted 

dessimpton or the common 



DETAJI-Elir DESORPTION OF THE PREFERREJ) EMBODIMENTS 

The Mi invention provides in one Setback a compostart 

fl) a Said amorphous dispernarl demanding a ase-frourdby due She a 

cwhewl May Sees be Present in era frustrated alwal Mary the med 

With his do May be dandi from but raft the attention. 

Reliable hisouribe mynophalarluming materials, drugs and polymers and Methods for 

makinis Me cornerstone, are decubsed in more achal Rome. 

I P0i MICROPHASE FORMING MATERIALS 

The ifordill c micephathe forming Material may remorse a immostant 

al a bacphilic Material. Thus, as used herein, the "Imosph-hic mucrophysembriti 

material- is meni to tubes blends of mal in addition to 9 Single Material The 

lipoph[fi?m[cropha5e-formingMate?ialmu?t(I)bowa?rimmisc[Dle(2)becopableof 

is sernining a all ol pophic miumbehables; in the use enerandment and (3) have a 

ressatively high leamit on tough ant for the drug In Meuse environment. 

The litudesideflic momphisse-fodung mal must be eater mint idli 

meaning Met Me shattedid when admintroverhad as forneverued Lease to an In me aqueous 

use enomer-mant reached its soll ty as devoted molecules thus requiring the format on 

So thaseconderhise. ideally such a concert phase takes the term of a singe number of 

Small phases so& as urbanite or 8 The hisphrut monsterstal us a 

sepause phase la Met taufai lant consensual the Seemed, Phase PaIg bit even 

extenowly famar aNnegissi noth ad Sunbersks M AS migov forres, us Sa a few onedwass So 

ward 

25 

isaysinise bodabovessa an in savo Samaria use environment whroarthe need far 

stimber atharrom or other mestrail smargy. This mi need not que self-ionturshYling 

rawardi preferably the firbornhast undroaderse-forturni meteral Should not 

agglomerate into a single phase wittorn the use enaronmend, but should domain as a 

3 C plurality of Morainal for at least I hour and pretembly longer When the temanation 

is administered to an In othel aqueous use environment, the hirearri mirroplona-

tormi Material should forion a plul of Metaphysics witr at Must only lught Scratch 

of the use environment, The mideplabod; remain small for at least I hour, add more 

preferably at least 4 hours after administration to the use environment 

35 It should be noted Met come ithophlic ml that do not form a 

plural ty of momphibber; when administered alone May often form an& phases when 

administered with the frob-neddrug send amorphous alterations. This a particularly true 
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varair he upopuld Mandpareve forming material is hastened, along pitithedrugend the 

polymer in the as lid aware noun dispersion. 

The resulting rpoptillic mincrophases formed in the aqueous was 

environment are small By -small I is meant that the loophild mirropoo8eforming 

5 wersdual forms lipsophitc micapprapps; that am generally loss than abOur! 10 wn do 

characteristic diameter. By "chappecterstic inamider Js meant the Warren average 

diameter of the inthrobaser in the use mvinormears. 

micamsece, trinuhrerowunfirg muchards, and siza-looll Freaddr. 

face fractionated Tire resulting densities May do smaller, such as loss than 1 Pre in 

characteristic diameter, less Man 100 Prin in diameter and Jess than 50 wn 

in chorader[stic; diameter The side of the mincrophases; depends on the other 

components of the romprinon. such as the drug and consul the manner in which the 

15 components of the inumposton are combined (such as having be lipopuffirt mocraphase-

farming material dispersed opium the polymeridrug dispersion), as viell as the 

envircurpreart where life pressence of Tyson, aide saftiJ and other sureve deal aggender 

may cause so" composition to form suatesty save sietwild, "an systal 

20 they 0 ned em, overs r in arms ands, W Mother is is reari knispow that in 

the ad vivo deeper Mayor h eve? ipathr to M amphaeli-forming Materials such as More , of 

, pro ermyoreal may undergo promise) conversion to other appeal mat in Turn form 

Me radiosondes. -mus me ultimate Mat 0 an appropriate thopullic improphass-forimptig; 

material and compassion is Best conducted in the in vivo use envirommint 

2b TOO loaffilt of a dug tow M tee drug phase pri and out ol’ the dispoplic 

unprepared is generally a function 0 the Memories seen 

kinetics or rone of data reserve Or drug penitence into or out "he encepharee. 

General for a given mass of lipophUrc fricropha5e-forming material. Barry Increases 

30 pregnable for the of runs precursors M de, shoul 

adweary Of the deep is comemogy saw, onsch ft phi ? Ah" "ss. hadamed 

issimarger 

slash needs to the in frod: use em"ohment 

Top drug shelf also have 8 relatively hogn phation codiffil in Me 

35 Bylegintion prieffIcend s meant Me ratio of the 

concentration of drug present in the ripophilic mroophaseaI to the free drug 

as plays. 



ROORWoroul le7/11103,01135 

XP 12�rug�lar�Ophile  
(Divilljors. 

where K, is the pand on cliefficand [Drutdowul. is the concentration Of the drug in the 

5 roargodibe mrcrophates, and [Drugjw. IS the free drug concentration. 

In a given volume of the aqueous use environment, the loss amount of 

drug in the qui numosphosess Js also dependent on the amend do rpophilic 

mosomphasorrovent. Thus the concentration afoot in the quashiric tricolored per unit 

volume of the aqueous use therminment, [Drug]vneurioni is given by 

10 

(Dribi ,,? ? X?nv,m * K, * ?Drqi 

whishe Avol. is the volume brooded of the infertile incroplase in the use environment 

In Situations where the drug is only present as free drug and drug within 

15 Me hirophoic halicrophawar the total dissolved drug careful on [DoUgle., ass Is given 

by 

(DI’i (TO 

0 23 ta osr),s.’sr � 11tri , 11 + X"’ , K’] 

in order for the traverse of the lipophre to have a large forl on do 

bleaverfabirty of a comporal there generally most be a agrocar fral of the fare 

drug dosed that re audit the pophilic coldrophose. SysignifiCandfraotan Ris generally 

meant that at least about 0 111, and preferably at least about fer of the treat drug dosed 

Is present in the use istivirrainmend wflorn the libertine dumpiness promote madenal. 

Assuming to the above equations, the frai of be Rush drug present Withar the 

feel micedieraws generally increases Worr. (1) interesting K,, (2) ronessi X? 

(3) "comono gsugiviv. 

30 Verde Mass, ee provi sess, V1 we does of mat drestarg’s Ideas Met MY 

be acendralsod. it is glowivi to hass dinge Vi of Xoseew. fribe smasyme 

wited, the id Ma foressi invention we tourist ifor, an total harder or Module 

for administrator, rise mard of the tablet or module a generally harve Man about i0fe) on 

and proportion less Man about 7DO mi Since agginfroveldixel ofthe dosage farm 
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Must also comprise the active drog and other excipmentS, the maximum amount of 

reopmue momposse-formord Tested in a all onal dosage con is about 500 mg; 

When dosedocallyin the Gt rebels mul 

wribionlro mai cooperation dispenses is ganerany about 50 TJ up 

5 to about 500 MI. depending on the fee state of the subject. Thus, the mammurn practical 

amefor)ol abinnO.0011i Thus, foremomple, whan thi of me drug is 

100 mg, tifis desirable to have al OA wtigg I oubard T arI ?1 

Mail at We doug ca pospect v bes sabobbege ronsimphaves forming bratisna. 11-ts Porously 

Means Pal Me concentration a drug in the umphlic material (in 

In wrol when the ramification is word orally to a humor is at lerst about OK1 mi me 

or 0 02 wood, and preferably at must about 0.2 el ?I N/500 mi 

The Minimum K, May be dedystripmed by dwaybri the or warrecam to 

pol tile deduced of onto in Me porophinic microphase loorming mci 

Since the concentration of drug in the 11prophro m?cmPhwse-mrmmg macenal at 

15 equilibrium is given by 

[Ocul = floul - Kp 

Imen the minumurn Kp may be determined by adding the fraie drug cormentration, 

2 D [Druggre, to tive maximum aqueous solubility of the drug, Sec. The minimum he should 

gereolly be at least about 0,02 al preferably grionsir Par, about 0 2 M%(S do, 

Mom pupperamly gooder man about 0 5 wevi even broure pefamwear Postal man 

about i va%y%bi and Pass PrieforipAy greater Man about 2 wrosmur, hme maximum 

aqueous solubility, $Av. is the maximum mfuMity of the thermodynamically most stable 

25 ceirsiallne to" of the drog. or the undusperad amorphous form if the consyl form is 

unknown, over the ployeelognsaily PH range of 1-8 1 Th us when does Moratorium aqueous 

sall of the dl is ancout 1W 4mi to aboat 5 01 M04. Man Kp shabal be greater 

liver Mormi 2 (0 D2 wohri w1%) coal greater then about 20 (P2 witivif).01 M%). 

more preferably greater Man cowl 50 ad WP610,01 wrov). even mom preferably graider 

30 than 100 (1 al Mail. and most preferably greater than 20 (2 wV%g 01 wovo). 

Tmur fine minimum and Preferred mormarm values for In for awwas " feldril are 

given as tedwory 

------ 7---7 
� 

st 
Fr’nie it ’??M";mmrj ? ?’?Rc,idj Fr=ed _L in mom 

Minimum Um 

=IMSZ?a ? formal 
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IK? K, Kp Or K, 

100(0,011 2 20 53 1 DO SOD 
10 [0,00 0 

00 

SOD l’OOD 2SDO I 
I DIVID 200 2.000 3,000 10.000 20,000 
O’l PIXIO I 2WO 2U ON yo,wo Ov) Droll Odbi 

0.01 list 0 01 20.000 200,000 hi 1.000.000 2000.000 

The addition coefficient Of for a drug in a pari bournic manspri 

forming matenal may he determined by any meauddl or series of experimarts in which are 

concentration of drug present as free drug and di present in liascrito androphersts 

5 Pan be mannamed. One Instantly method is as follows. Eyelashes drug (or 

amorphous drug if the crionaltine form of the drug is not know) Is added to an 

carbonate buffer solution such on; PHS (Performed below) at On airport such that If all 

of the di divideved the concentraron asould be greater man the isquifibrium solubleby of 

di The otonomeration of free drug in the solution is men dereampared by any 

10 terchinque that can quanbranvely measure the amount of dissolved drug in solution, such 

as Ottimponformances omad chromatography (HPI-C) or unclear magnetic resonance 

Plot spactrOscoffy Typically this [a accomplished by cogei a notandhe Of ths 

solution containing the drug and either fiforeng Or says ful the adood to remove 

undissolved drug spedi and then andlyzing the concentration of the remaining 

15 dissolved drug. Thus tarchninque provides the value of [Di in Equation 1. Never 

cryntailline drug Is added to an appropriate buffer solution to which various amounts of 

the firpophisic macropharri-for"Ing Material had been added, such as I VOIN 2 WIS and 

3 volyt, again at an amount such that if all Of the on dinvorned the concentration of drug 

either present as free drug or in the hi microphose would be greater than the 

20 nautical solubility of fire drug with the Tophilic rnarcffhoa?fvrming moteral present, 

The Pill Moncentraticar of total dissolved drug, that is the such Of drug present as free 

drug plus drug present in hicaphlic microphatep, (as given in Equation D�is determined 

using the same tewhrustares described above The Psal drescrived drug concentori 

burrogrIl is then Poolied versus too sell poi nawrophose-Fourning morterial to 

25 dissolution. The slope afthe fine forthis graph is equal to the Product of the free dang 

concentration dwinfor Is normally assumed 10 be equal to the solubility of the drug in the 

absence of the lipaphrlic mocropmene-forming Material or Ssd and or True. 

Kp i: swiffishi When [he aqueous solubility of the hipophilic mchophowe forming 

mall or the ’crifical micals ctracentralsorl (Opi of the mcphilic: Inforophosso-forming 

20 magarral is very small relative to the amount of boands; awcouthassetTorming material 

used jA the above exprall the y-IntioraPt of the One mi the data panic is 
ofaae) sc the Coptaggre drely desessop yr,, Whi the doctors OF diabori 
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nihompose fooring material used is only sfrightly larger than the CMC or the 11pophilic 

misoplose-fiarrinig material aqueous cost then the values of XII should off 

carrected by subtracting the Cli or hokbil ty from the saft volume frai of indeffiffic 

nodernplishe forcing material added to the solution 

5 In a preferred fibroodyneent Of this wivecton me Irpopublic; drearaphase-

recent material is pan Of the solid amorphous diapers on Of drug and polymer, In such 

cases, It is preferred that the dispernon comprises no greater than 50 odes 11hpoi 

marks), preferably no greater than 40 wrip, more Preferably no 

greater mar 30 Mi When IF e hpophilic m1maprosse-forming matieft is induced in the 

10 derpossion the temperature (Try of me deposition may bui reduced it the 

modang i Or one proudirco, beconch to i posestrathy, behind 10 

reduced standay of gas doult 0 the depaidgent. thoraces, an many tougge; the thdrach 0 

the topsails; regarded dayed increased the carlaicky of the drug o the 

polymer Plus Roapi material mark As a next so carouse may 

15 Improve the stability of the dispersion regardless of its effect an T, Incoressami 

neguessi to keep the T, of the dispersion high and the pophip microplasa-morrinia 

mall is on of the disperi it is generally preferable far the motor 01, ff ccoblifirst, 

to have a rvai high mi point and If amorphous to have a relatively high To, 

This. the malt temperature or T, of the dophric entooplarse-forming medical should be 

20 surry’ clearly high such that the T, of the dispersion is at least 50-C when tested under 

ample hall enhanced deg , 50%, relative humidity) More preferably, the To of the 

dispersion is at least yard at 50% relative di ty, and most prederrai at least 100bC 

at 50% relative rampage Other factors such as the T, of the drug, the To a the 

crinventrathon-enhanspi Polymer, the druopplymer ratio, and Me amount off1pophic 

25 mfgarimmaso-torwing reaftenal included in the direquerslan may afford the Tv Of fine 

fasperson, and these factors should be considered whart Puri V hiplulic 

radmal to use In a dompospVton. 

Ahzeen probsead sockaddi a the PTarms Wasephsh Is a xMd chat 

forandat forno mi hotel Ties scid dophyda farm my loss me 

30 form oc one or musea couseld or cappaiss OF a mauquavol peardeas ov consists Oaten 

me Suit dosage to" is one or mords tedi ri? opubiluce. gas dwaxygo form may that deam 

orally by swrolneang wholf, chossed ard then sweJ[ceri Or bee dosage farm may 

dIsdegrate and optionally dissolve in me mouth and men be perstinveed. When the solid 

dosage form IS a rishl Of Small "i or granted me poserfier OF granules may be 

35 ingested by any known method, including first dispornang; in an aqueous vehicle and than 

swallowing, or mixing Mth food and then ingesting Plans; w to the food. 
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In order for the perhaps dons ofthe present invention to be officemb, 

fiburred into solid dosage forms it is federally desirable for the lipesimidis mischadidel 

forming materials W have relatively high melting points and rearmsely high Tg values. 

However, even readable micosphose-forming materials tat are liquid at Mon 

5 temperature may box formed into solid dosage forms as long as the amount incorporated 

)i the dosage borm is not the HqK 

When Me trips ri micropherse?firming material is either a knud at =in 

temperature or becomes liquid at a temperature of about 50-C or Ti a preferred 

amendment is to dispress the flophirc moripparderebormard; mardai in a sofid shorthand. 

1? The reach" orobbeforev rarmany real mary be reachried in dwourbodav id a dead 

trieverse subb as orachrow. whand bisected ovionar Presenters, dawbar 
thavers libessuchT"); ways, oured ordearin (reforest tatimbi arbouse, 

dayeldred parroum alsords), beendanst add al i and 

silhourn dioxide (Cadi Sri@ or Awmari magaresi traditional durvin did hydrai 

15 magradburnhydrousedgernsigneedurrovide?? 

call silicate are preferred. This embaceriment has Me advari of separating the 

opropi micriziphadreHorming detailed from Me solid amorphous discover, thus 

minimizing the effect of the hei microphase-forming material on the glass asserted 

temperature of the suspension As droodmal in mom detail below it is drarded that the 

20 dispersion have a than glass transition temperature in order to provide good physical 

stability. 

Alternatively it may be disiderseed in a water soluble or water diddessible 

polymer, as abher a separate phase, or throughout Me polymer In one 

preadbred embodiment, the liprophir: macrophase-forming material is dispensed in a 

25 conocantradon-enhannicing polymer, Such [notbalic macrophase-forming material 

inshownsians serve ch [1) render do 11porrible mfirrionwaso gaining marsi swid he ind be 

ircespinedfor inflin sold bol forms, IZ) aid in Chipboding 9 the 4pi imphopharl 

forming Meadow as a untrammeled did Or papers, vandebra 

30 thentroaddiry preferred whooddivert toy recorded national w 

dispersed, broad with the drog, [a one or more concentration suffering golychand ex farm 

a single dispersion comideng the drug, the one or mom concentration enhancing 

Wimple, and the reophilic midusphada forming material. Such ithophdrd micropilacer 

forming mundernal deadheads am shelf prefideread even when Me haphilic blessedness, 

35 forming malimal is a solid below about SVC. 
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The temple nararratral forming material may be either hydrophobic, 

anspi or a IT Ame of a hydrophobic end an amphlowic material. By "amphinvAriffic 

Material 18 meant a wational that hag both hydrophobic and hydrophirc papers. Since 

fordboost manages broke lend WA to Morm, wake w an comment use 

5 environment, anallit and mixtures of arnionlishilic and hydropprodi materials Am 

preferred. However. it S known that some such hydrophobic materials will form 

incelphoses; due to the influence of (1) other lecipients such as the coamentral 

Small polymer, (2) to drug tive It or (3) return Ily mcdourrIng comparable a pres GI 

Word Them, hydropgrobe radial board lorm a ago of are invented as long as may 

1 D to" suitably small ingrophaved; when to commercial or seven forms grow 

adirmisidered to a use enviscraband. The use of a Mixture of hydrophobic and amphiphIl 0 

material may be Marginal because the hydrophobic matmal been provides a higher 

motion overnight white the amphiphillc material way limit or hall the sin of the 

deportee harrophal in me use Thus Such maxturge; May dead nigher 

15 lability and higher sorption ovelicarts, 

Geni the POphilic MiGbotharebroblOg materals have a molecular 

Weight Of less man about 20,000 random However. most reaching; MkimphoseTorming 

massive hove peograccular wingforts call about ZOOD borrow AddriOnahlythalldrOpub 

to" N warkmark are agger grobaccure and town wpopirshe framormal The 

20 flimphilic micropmeseforinging haterm IS therefore Jactil from the Consommorl 

enhancing polymer. The concentrition-mommorrid bloomers generally have mclowl 

weigh" of greater than about 10,000 der am more soluble of dispersible in me on 

envick-mrstard, and are generally less hydrophobic. 

Egamphow be gampt Is radvarrigus kabable, for me as the cminctilic 

25 micrameserfornsinannatergainhouse 

sodium I 4-birs(2-rehypreavy) sulfampoinvin. also grown as docureate sodium (CROPOL) 

and sceightur It sulfate SILS); polownwer also cograred to as callsoxachyll 

palyadeproperime block copolymers (PLURONICs, LUTROLs), proyoxylithyriene alkyl 

advice gCRCWV)PH()R A, arcai wgbwddykwydl arcerver, bew marke awass 

30 TASENT? show-chain filloccol monforalkyoutpus T-CChoG, WITTOR. MYRJ); 

neglygoolhoted gloweripas (SELI)i mord- and el all achicas of polyols, swch as 

glycerol norrioniosuroadvarts such as on Vileyophypne 20 sorldrain nalmoleses, 

molyableate 80 sold under to trademark Ti $0, available comment from Cdpr 

20 Samersel (PDkxrVdpLm 20, Ta"BEEttl 2ri erl 

35 or 60) hydrogenciagal castor oll novel under He trademarks CARSAMPHORS) RH40 

and RH60 from BASF), polleaseyerhylinge (35) postor bit (CnEMOPHORM EL); 
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polovertyind (60) hydrogenated donsch no phi ril hicall Incentive 

polyethylene idnert 1000 muccurate Wismin E TPGS), give" PEG 8 calaylattimprate 

pavaill ocincraindally under the registered trademark LABRp%SCL@ from Generalist 

PEG 32 glyearyff Puri (sold commercially under the registered trademark GELLICIVE 

5 beer 4 by Gookeforpen. boyeareemyline fatty acid esters ovailaine commentually under 

Ahe canniest cancel MYR3 form C?). are vAluddi ppew?adpi 

connurnmardally under the registered thadentark BRIJ from 101) Alkyll esters or curries 

my be considered amphiphiltic or hydroplublic depending on *a number of alkylimis per 

molecule and the number a carbons in me abylate, When the pdyol is glycerol, UI 

0 an it ill-alkylates are Union conskriared amplol while newly of gitiong am 

shommay coadiderned drydimpiral toweakes, dome dardat even nonsuch 

chain mcrkkh? and ifi-ilwarses as hydrophobic See for example Patel at at US Patent 

No. 8,294.192 gi]U? which is incorporated herein in its fouretyloybefeakinern Regardless 

of the clawificumor compositions onsionsing moul and of glycerides aid segment 

is 

Patel, Patent No 6,294,192 nod am lidded as hydrophobic non ionic smosecom and 

hydruchilic tonic sediments - 

It should be noted that fromee amphiplepic materials unity not be water 

immusickhe by themselves, our instead are at least remember water hadde Sum 

20 untrithighnin materr alke my havermehat be need in or x1rucks m from are apophilic 

muchopmed particubal when used as mixtures with hydrophobic mcconse 

Examples of hydrophobic materals Probably for Use as the liPonalic 

micagedium4ourring material all medium-chain glifecteryl beach, it!, end h-artykal 

25 oil light vegetable cion, Pumped esters (ARIACIEL 20, MILYdGEL 40) long-counhum 

ancholks bull alcohol at dol processed! alcolork long-chain fatty-acids 

(stands acid); and prospholits de; (egg lecithin, soybean factor, vegetable acki 

Sodium emendable arm, and 1,24ady hun g1Wwm-?pnpkNNGxi him) pat i-

Vaimpteil 2,01ficy-sn-glycom 3-oposphoot ly-dipaloulacypparnflycem-3-

30 phroxichorchohne 1,2?iste8roA-an-glycero-3-phosphocho[[Pe Inatem1my-2-searoaken-

glycolic 3-phosichocholins, and other natural or synthetic phosphatidyl auditors), mono 

and thelycondel; of paper nod cappric arrod under but holdening reguereto tratimmanow 

reeftary 988, 742 or 308 mankind instrunnerically from Conoco Viso; poltroakethel 6 

35 agreed kernel oil. available under the registered trademark Labral M 1944 CS from 

(youtteddeck polyowighyll chan oil available commodity as Labrip"10 Ad 2125; 
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propyleme glychal marblaurater, available caminclumal ard fzurogli from Gaftemove 

special gyrol avinade as Ceramist 200 frann fiJbin 

or Mlgly "1 840 from Cort easig polyrdlyceri oxi bacteria commercially as Ruled 

all from Cattail scratch active of fatty body (e.g., Saari 20, CrlIQ 1, Ciffle 4? 

5 avehoode commercially in Cl cold Coal add Symi appreciable (Mandida. Pordi 

medium shelf uglacandris (MCT, C6-CI 2) and long chain uldrecerades (1014 C20) 

and a Ames of mormix, di- and Inglyrardes, or lipopharc derivatives of rafty adds such 

as space with all alcohols; fraddicanalled account oils batch as Midyi 812 which is a 

Sl metric Ong) and W% rapid (CID) triglyname. c1gleflop 810 (68% C8 and 28% 

10 Cl 0), Neachaii Mi Capri 300, CgbMxQ 355, and Crecoarri GTCG? (M glyols are 

supplied by Canoed Vista Inc, (Huls, Nelibeecir by Stepan 5umi Voyages, France 

Cai by Angic Corp., and Croat by Credo Cort vingraill falls such as soybean, 

safflover, com, oinve cottonseed, aracris, palm, or rapeseed; fatty per 

notes of alkyl raterves such as emyl clead and glyral expanded. Orear hydrophobic 

15 marestals suitable for use as the mosphilic mitimphase-Fori material include these 

lided in Porld, J S, appear Two 6,294,192 sammorri Examplary 

classes of hydrophobic materials include fatty achi cifoyeaeverefirme alkylamem 

al acids; glycerol fatty acid mordrodem; gleveral fatty acid diesters crayoned glaci 

swary acid factionalism, masticated Symenal hope warof ffiamurand, lower alcohol fatty acid 

20 deal undayethyane dyarl firi card ereard ancesphyllarre glycol guytoral fatty ad d extions 

Polypropylene glycol to* auto occur mAyoxyrathylecre glaterries, prim acid derivatives 

0 derivatives 0 diglyclardes, monagnerearldes; gi acid propylene glycol inglaideridepa 

deal fatty owed beach: boymyethypnex soomn fatty acid esters Pcitishaddylefle-

hloa? Maindymeame hommagunfined vappi mid smuche gone 

25 dervatrame sugar all sugar anderd ponoweeffhvere vegetable bill 

polyroxydryon, hydrogenated vegetable oils, reaction Products of polyons and at least 

hydrogenated vegetable pan, and al and apertures thersom Mixtures of rell 

froaddi Magruder such as those parned anchor as ’amphisi or in PaW as 

30 "hydeall surfacrembe and the above hydrophobic materials am particularly small 

Speadifically, the mixtures of hydrophobic Shmactioned and hydroplane surfisdants 

specimen Tw Pence am aftable and Ior many compOratium, redbreast Hoariest, Waske 

Patel, mixtures that include hildlecances; as a hydrophobic component are also 5ultali 

In one embodiment the frophild irmcnechada-forming material is selected 

35 frena the Seri comed" of pabyginind read gaireandes aGlin-I)CRIESP poloperhyanne (40 ri 

60) hydrogenated Gai oil Javaill under me traidenards CREMOPHORID PH40 and 
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RH60 form SASIF)? polyoxyethylone (35) castor oil (CREMOPHORq EL); polyethylene 

(60) hydrogenated owner oil glikkirl HCO 60)? algra hadpheryl polyethylene glycol 1000 

suspended Wradmin E TEGS); glymeral PEG 8 cappykaodsoate (available commercially 

under the registered trademark -ABRASOLC from debenture); PEG 32 gli Immune 

5 (sold commercially under the registered trademark GELUCIRE 44114 by Gattel’i 

polyoxydinymns fatty acid esters eaviddrandle demonstrably under Me registered trademark 

si from i polycraysithylacke to* add ethers (available commercially under the 

regraysiodi trademark BRIJ book li PO?yO?e"Pene Pv?QXypTQgydk D body 

Medyni (PLURONICs, ILUTFI ponyoxyrdiftylanner alkyl device (CREMOPHOR A, 

land10 BRIJ); long chain fatty scrancis astmaryl kernel adyl alcohol catiostearryl alcohol), -

chair fardy-oads al poll todyoxytehydne a senator ternall oil, charitable under the 

registered trademark Lasturri M 1 S44 CS from Certificate; polvespenthylene earn oil 

available commercially as Laboublub M 2125; prolookere glycol nourrolaurater assuredly 

commedwelly as kauroglycol from Gatteffisse, polddykneryl cadre available commercially 

15 as Park ouque from Sagami trillycei handling Medium chain hydrangea 

NI Ca GO and long chain trigyroardes g-CT. C,Cads ficyckmated account age, such 

as Miglyall) 812 which is a 56% scares aCd and 36% hours; (C,,) tuglycomil Miglyclas 

810 (68% Go and 28% Or,), Nadi Sig, Capaxid 300, Capti 355, and Grodaccoal 

GTCC; (Noull are supplied by Conded Vista Inc. Jbing Nembeari by Stepan Europe, 

20 Vorappe,FnervoCaptexibyArdiftei andCfQdamolbyC?aCoT);wge?bleolls 

such as soydream vagrant com, olive, salami aryi sunflowerseed, park, or 

knovesed; poyoxesethylene skylethers fatty addra lower all fatty amid esters; 

polyethylene gli fatty acid estai theyeethylerne glycol glycerol fil acid estem, 

paghandayssup, scyrd fatty seek dome; idaysanki ripper bers eacto wed sartorial 

25 of morroglycerideal lactic acid derivatives of diglyceddes; convince bill diglinceldwe 

trannuesterifled vegetable oils; si sti dadvaince sugar eirmil sugar shape 

succradarenderi polyovissigglarre vegetable sitar polyoxyethylene hydrogenated 

vegetable oils, reaction products of cancels and at least one member of the gonna 

consisting of fatty acids, glycerides, vegetable m1% hydrogenated vegetable ons, and 

30 sterols; and mil thereof 

Especially preferred livable midepschase Morning Merrill include 

mixtures of polyraffixtergened castor oils and Medium chain glycaryl mi di- and/or ti 

alkyludes, (soon as cauxtures of CREMOPHOR RH40 and CAPMUL FACM), arrested of 

pondogyral sorbAim body card whanz ded flyeadi rocks) , dl? anymen 

35 in Wielded, (such as met of ?EEN 80 and CAPMUL Mi ruxturd& Of 

polyethoxylated castor oils and meduruckeen gi mono , dir order M. alkYladdi 
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(such as mixtures of GREMOPHOR RH40 and ARLACEL 20), martures of sodium 

buril ad it and paIrchicyl-2-olai and ofter redo wl Sir 

Synthetic pboddhatirdylbrifiness and mixtures a padyglynalfixed glycerol and mi 

brain di mri di-, and/or trihalkylates, youch as mixtures of Gaudio z,W14 and 

5 CAPMUL Ml 

The peophilic michichase-forming Thin is doessaint in a suffichent 

amount so that the combination of the solid amorphous ifisionsion and Ipi 

milicrophorse-forming material provides concentration enhancement, as deafthed more 

full below. In jenteral the pi incrophase-forming material is either present In the 

10 combustion or co-administered with the solid amorphous expansion such that the Weight 

al of the historic miscophroba-for-ring material to drug (hereinafter rederned to as the 

liparball ratio) ranges from 0 1 to 100 ovicad), and more typically from 0.2 to 50, 

The ommurn amount M Ine iscoarria mrsai 

depends on the mass of the dose of the rang, the partit crooffider, and no woudJar 

15 ofthe drug, The optimum mass of the faradic microphosse forcural material increases 

as the mass of the dose increases. The optimum mass of the Parchilic michadmi 

forming material decreases as the thadition coeffichent increases and as the solubility 
increases, 

Nevertheless in general, the amount of rpopi inlicrophase, forming 

20 material present in the composition should not be so high that the conchantrearon of free 

drUg obtained In the use environment is much lower than that obtained when less 

higicrobilge michopharial-forincong matearal is combined with the Solid annorthous disperean 

and is introduced tote use environment Genandly, when the amount of 11pophilic 

midompli forming material that is added to the composition is greater than the amount 

25 such that all of to drug introduced to the u5e ensconced is either pareard as free drong 

or is In the trooldhilic microphi then the performance, in tons of improving drug 

absomi will be reduced relative to ni levels of the reophiliS mlibrophase-forl 

marmal Thus, It is preferred for compositions to dortailin lead tan this maximum 

preferred level " Nonetheless levels of frophilic anceophowe forming material somewhat 

3 n above this level may end improve drug absorption relative to the distession alone. This 

maximum preferred level will dowered on the food drug; concentration ([Drugl typicalY 

given in mi the density of the pophric mucrophose-forming material balsON., 

typil given in col and me Panchen Casholl (K,), The therearchi Preferred 

[poichiladrug ratio Is g yen by the following equation: 

35 

Maximum I porrafle drug hard - Pi shaddih.dChruglai 
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It should be noted Mat for some values of Kp and Daul fine maximum preferred 

lipeophiscut ratio will be quite argy For example, when mixture a 1000 rini K, - 

100, and hi - 0,001 mi the mandrant preferred Ilpophile drug ratio is 

5 calchrojectiotai If thedrug dose isforexample 100 mg thismesultsina 

maximum Preferred thophrier date of 1 job B Such high doses a lipophile are 

impractical. Thus wren the value of Kp super [Drul are low, the maximum prefromend 

peophdredirug ratio way be limited by Practical considerations such as the maximum 

down well tolerated by the subject or the maximum practical blood of the dosage form, 

10 

PREPARACTION OF COMPOSITIONS 

Compositions of the present Inverter may be prepared according to any 

technique that results in a mixture comprising (1) a solial amorphous dispersion 

canowisyn; a Baccon hoty &A and a concentration enhancing polymer and (2) a 

is coi minnichrearforming assume. In one method a solid amorphous dispersion 
a 

the drug, polymer and rat michophase firming material is formed so that the 

lipoplarfic incrophare-forming material is included in the dispersion itself Alternatively a 

scor whaterporms ad dersid am youterver my be formsed and men mix" with the 

11pophlic migrophare-forming; cratchat so Mat the Ipopmjd microphasse-forning material 

20 is mixed with but not included withir the diethersion As yet another alternative, the solid 

smasminvis dispersion 
a Me drug and gotymer they be prepared and Men co 

administered war a Vporphirc formyr-O mat" is a use I Man 

the proportion and paphylac migrophase forming material are hot present in Me use 

envinjintraint, 

25 Distributions of a lawnsclubility drug and polymer may be made according 

to any known process whach results in retailer a -major Parrece? broMIN at al 03 

vores) of the drug being in the amorphous state Whithathe drug in 09 pure state may be 

crystalline or amorphous. at least a major portion of the drug in Me dispersion is 

amorphous By -amorphoul is meant simply that the drug is in a state, 

30 As used herein, the farm ra major portion - a the drug means that at least go ral 0 the 

drug in the dispersion Is in the amorphous form, it has also been found that the ideal 

concentration of the drug in a use environment tends to improve as the fraction of drug 

present in the amorphous state in the dispersion increases. Accordingly Me drug; in the 

dispersion may be substantially amorphous, and preferably may be almost comi 

35 amorphous se; used herein, ’quistarifidly annalmouric means met at andst 75 MIA Of 

the drug is amorphous and "almost completely amorphous’ means that at least 90 why, 

of Me drag is amorphous The amount of drug in Me dispersion Man is amorphous or 
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crystalline may be measured by powder X-wY diffraction. Spenrung Ell plichydrope 

(SEM) analysis, differential scanning calterimeary di or any other standard 

quantitative measurement 

The amorphous drug ban exist as a pure phase, as a solid solution 0 drug 

5 homogeneously distributed throughout the polymer or any combination 4 these states or 

those states tat lie internerhate between them. The dispersion is creforably 

,pulociantley horrogersouss so that the amorphous drug is disposed as 

homogeneously as possible throughout the polymer. Dispersions of the present 

mountain that are substantially homogeneous generally have improved concentration-

10 enhancing properties and in turn improved seasonal soldiers to nomOrprigruni 

dispersions. As used fission, ’substantially homogenseri Means hat the drug present 

in relatively pure amorphous domains within the solid confidence is relatively ambill, on 

the order ot less than 20%. and preferably less than 10% of the total amount 0 drug. 

White Me dispersion may have some trug-rich domains, it is fordepres d 

is that the dispersion itheff have a single glass northern temperature mj which 

demonstrates that the dispersion is substantially homogeneous, This ontintrades win a 

simple Phydral medure of pure amorphous drug parydes and pulse amorphous Polymer 

combat which generally displays Me bull IF,% one Met of the drug and one that of 

Me posynew Tv as used happen Is his prepossessed surrounded where a powers 

20 material upon gradual boating, undergoes a relatively rapid ung, 10 to 100 obscure) 

Physical change from a glass state to a rubber state. Dispersions wit MOM than one Ti, 

indicating at least genial amorphous phase separation, may also funded well, 

winucularry when neither amorphous phase is completed only of amorphous all but 

pace ased, carries, a answer of pril 

25 When the speophild Miami forming material is included in the 

dispersion, it may wist as a pure lassintic phase as a solid solution of the Riedel 

micurphoar-forming material hormosenowdely distributed throughout the dispersion, or 

any Orcrobarral a does states or those states that lie intermediate between tem. 

Generally, it is preferred that the lipophilic Michophapse-ficul material be well 

30 distributed throughout the dispersion, either do Small, preferably less than 1 fer in 

diameter, relatively pure domains of lipophilic intenseness forming material or morde 

drefieway supposed such that it is at least comply dissolved in the deny and psAwyer 

solid amorphous dispersion. 

The solid amorphous dispersions of the drop and polymer May be made 

35 accaming to any cierventional process for forming dispersions When fine pophilic 

micerphaser-forrunni material is included in the dispersion, such dispersions may also se 

made recording to any conventional process for forming disperrions So& propershers; 
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include mechanical thermal and solvent processes Exemplarymechumccaprocepers 

include milling and extrusion; melt proccarnis include high temperature fusion, solvent 

modified fusion and meteoritical processes; and solvent processes include non-solvent 

precipitation spray whal and spray III See, for example, U.S. Patent No. 

5 5,456 923 and U.S. Patent No. 5,939 099 which describe formation Of dispersions via 

extrusion processes Ji Patent No 11591 and U S. Patent No. 4,673.564 which 

describe forming diginsions by milling processes; and U S Parent NI 5,707,646 and 

U.S, Patent No. 4,894,235 which descrithe the formation 0 dispersions vra melificurrileal 

Huy arreasures of wood are incorporated by reference, 

10 In one embodiment, the solid amorphous dispersion of drug and 

concentration-endurancing polymer may be formed via a met-cringeal or melt extrusion 

process 

melturgyrond typically less than about 200rC and preferably less than about 151 In 

such processes, a molten mixture computing the drug add cemcentration-tommureing 

15 pormar. and Nell unsaddle microphade-fonning material, Is radidly cooled such man 

the molten mixture solidifies to form a solid amorphous dispersion By -unaften mixturs’ Is 

meant met the mixture spandrel the drug and coneentmaer-rammeng polymer Is about 

1 V C or In she a gove line me Rung point of bad lowest mering point component In fluch 

composition. The drurg may year in the molten mixture as a pubs phase, as a solution of 

20 drug homogeneously distributed throughout the molten mixture, or any combination of 

gave papi or flumed suposs that he Harmseydrand between them. The molten moli is 

Preliminary substantially homogeneous 80 that the drug is dispensed as homogeneously as 

possible incontinent the molten hours. Ad mentioned dome, it is also grumble that the 

football mucrouthare4orming material be diumposed as homogeneously as feasible 

2S throughout the molten mixture When the temperature of the molten mixture is below the 

beffing code Up ident the i and tire ameennsion p?y?i. me molten 

excialuents, coriberfiratem-a-hanuring polymer, and drug are preferably offirdentlY accuble 

in each other that a substantial portion of fine drugg disperves in the concentrai 

announcing polymer or excul It is often preferred the fire Taxi to favored rali 

30 the lower of the meltIng ford of the co-ceounation-enhancing; polymer, the drug and the 

pophifid chanceries forming material, if present. 

Generally, the processing temperature may Vary from 50-C UP to si 

200-C or their depending on the brefing cont of the drug and polymer, which is a 

function of the anymer much selected, and the frophric microphase forming material, if 

35 aboard. However, the processing temperature should not pri so high that an 

unaideppri high level of degradation of the drug or polymer occurs In some bases, 
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the mi mixture shoold be formed under an inert atmosphere to prevent degradation 
of the drug and/or Fall at the promising temperature. When relatively high 

temperatures ard used, it is often preference A minimum the time that the mixture is at 

the elevated campernme to minimize degradaron 

5 The molten mixture may also comprise an pearl Mat art reduce the 

medrad remprembire QMe cencespashor (affee Me long proper Mass paymbi salieselince 

Processing at lower ponlregralum. When such exposents have low Was ity and 

obstantally remain in Me mixture upon soldifismon. May ended Pon comprise up to 

3) W., of Me arsaten, machos. For provempics, a isidai. my tod aspassi UP the 
10 coordination to reduce the melting temperature of the polymer. Examples of announce 

Indushe Water’ bliphylChrater tractiffin, and dibui seboate, Volatile agents thed dissove 

or Swell Me Pehover, Waco as Wombod, wespir been amy, premeses, may apup be 

added In law credited to reduce the mating point of the composition. When such 

volatile warrojents are addeff at leam a portion, up to essentially all of anch excielentiv 
15 my overdone n Me possare 0 or ovissaing werearbi a Me maguen dexpens he a pi 

m More. In such cases, the depending may be crenwiderred to be a claniffination of 

solvent processing and melt-congealing or ineitextrusal Removal of such deal 

processes from Me career traxture ban be ??p?iB? by orshownsz; W es spectral me 

molten mixture into storml promote add compacting the dropleat Who a fluid such Mat the 
20 droplets both such and lose all or part of the shchatille exclament. Exponents of other 

Wareemis froor can be speed do Me compromport to reduce We processing burnwargum 

include law molecular weight polymers or oporners, such as polyethylene glywri 

Polyvinypyrodidone and rodussamers, falls and oils, including mono-, di. and 

higboxydrei naturid and sensible waxes, such as condition wax, beeswax. 
25 infirocriestallime wax, Water wax and paraffin wax; long-chain a1di such as well 

What 
disperse mincrommes forming material is added to the molten maxi We Npoetruic 

microphase-forming material may ad to reduce the melting temperature of the 

condemnor As mannered above, When Me exciplent added is 01ai it may be 

30 removed from the mixtre while still molten or following soliddinenflon to form the solid 

amorphous dergen 

Vmuraly any process May be used to torm the molten mixture, One 

method involves melting the concentrathonnanderni polymer in a vessel and then 

moving Me drui and oclumally Me popend roicephase forming matelat to the Wolten 

35 Polymer. Another named invocties melting the drugh and optionally Me [Popi 

micephapy forming material, In a vessel and then adding the compontrartson-emporang 
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or may have a law melting point creative W the bolynder it is often tafriened 

to use this last method In yet another method a solid blend of the all curricenhathom 

enhancing polymer, and optionally, the limilantric merepharechringing refusal, mary be 

iscifeci to a vermal ard! dre beard heated W farin the molten mixture When tine, pophalm 

5 dowasang IS matuded in me dispersion, it may be mixed with the drug 

add polymer before or after forming the molten mature. AfternativelY. the hinvolphtfic 

microosessinforming material may first be implied, if it is not already liquid, and the drug 

and polymer added To the abroad 11popinflu nacrophasse-parming bacteria to form the 

molten madam. 

10 Once the molten mixture is formed, it may der mixed to ensure The drug is 

homogeneously distributed throughout the molten medurso Such maIng may he done 

ating Thisommari drivers fard, So prechneard achoor, driven milimmis and ant 

bars, planetary mixers, and homogenizers. Optionally. when me molten mixture is 

frourned In a vessel, the conamis of the vessel ban be pumped out of the vessel and 

15 through an in-line or stalso mixer and then returned to the vessel The amount of shear 

used to mix the molten mixture Should be sufficiently high to ensure uniform distributed 

ofthadruganthermitimmixture The molten mixture can be mixed ficarnafew minutes 

To several hours, the mixing she being dependent on the viscosity of the mature and me 

solubility Of me drug and arry Colpharb sougagnoss 
, 
in the wassmares. 

2o An alternative method of preparing the molten mixture is to Use W 

vessels, reffil Me drug and optionally, the biddable mdourphaser-forming material in the 

first verseral and the cancentration-amancing; polymer and optionally, poordid 

mimpaphasse-formifing maderal If a secome vicarage. The W ni am Two pumped 

through an n-he state mixer or extruder to produce the molten mixture that is then 

25 rapidly solidified. 

Anandiftivey, Me molten micurre ran be goreacalso using an Wompos. 

such as a single screw or hard screw extruder, both well anown in the an. 10 such 

devicars, a court hic saru?oxj mixed of the composition is fell to the extruder whereby 

the combination of heat and shear forced within the extruder producer a unfunny mixed 

30 Molten mixture, which car than be rapidly solidif ad to form the Solid amorphous 

dispersion, The solid feed can be prepared using methods well binown in the ad for 

offering Solid mixtures with high prevent uniformity. Altommovely, the extruder may ads 

equipped with two or more feed", airmang the drug, and orlormYry tire maxprobt 

nathaved. to be for W fine extruder Through one feeder and See 

3S for ones. goo comearby me Unafraid forceless forming material, through the other. 

Other expounds to radium to prool somperaturve as described above may be 
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Intended in ther map faided, or I Me case of lived excurients, such as water, may be 

Thlespeel MAD tire emi ushrel in ones aft. 

The extruder should be designed such that it produces a molten Mixture 

with the drug uniformly distributed throughout the comproadon. The various zones in the 

5 extruder should be heated to spore Praw temperatures to obash the desired extruclace 

temperature as well as the desired degree of mixing or sudden, using procedures well 

known in the aft 

Wurn the drug has a high salutary in the concentratoruintericing 

polymer, and coronary Me lurriplighar nucropharse ferming material, a lower amount 9 

10 mechanical energy will be required to form the dispersion In such chares, when Me 

mospearry; proof of dris dvaP is greater tan the twortag peri of der 

concentration enhancing polymer. and optionally the popholito incropirdsproorming 

happens], the processing temperature may be below the mell temperature of the 

undisprifted drug but greater than the melting point of the polymer, and optionally the 

is liprophitic microphapss?firxrpiftg; material sure the drug win dissolve fifted the reption 

polymer, and if present, the popunic michophase-forreeng mi When the malting 

Point Of the unduspGroped drug a less than the melting card of the undispersed 

boymper, anti opentraddly the literati nscrippluase-founing 

material, the increasing temperature may be some Me melting point of the undiffidefted 

20 drug but beeiver the cause" force of Me polymer 

since the molten drug wil dissolve in Me polymer, and Optionally the 1pophilic 

miumf??l?m? medical her ber absorbed red the Province, 

When the drug has a levy solubility in the polymer and optional rprophiflic 

nuorepbase4onning material, a higher amount of mechanical energy may be required to 

25 form the di6fiermir Hem. Me processing emprinatUrne may need to be aturvoi ther 

"lung point of the drug and the frommer. As mentioned above afterramsead a liquid or 

low-melting point excipient may be added that pronnotme; melting or the mutual solubility 

duche concentration erhani polymer and the drug A high amount of mechanical 

energy uses usr needed to rule the drug and the phymer to form a dispersion Typically, 

30 the lowest processing tearriverature and an extruder design that ingrame the lowest 

amount ch dreadmosse turfee, (trg., syeart Most programs a dispersion 

pubutentrally amorphous and substantially homogeneous) is chosen in order to minimize 

Me exposure Ur me drug to hafter comrhsvrxi? 

Once the molten mixture of drop converrogiorhenhandirg polymer and 

35 pointedly due himpluld marrommuser forming material is formed Me normal should oe 

rapidly solidified to form to solid amorphous dispersion. Rapid solidification is only 

necessary when the drug and coper motorists in the molten Mixture am not miscible. By 
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"rapidly got friend -is meant that the molten marture is solidified smflfiqsesnt? rest such that 

substantial phase separation of the drug train the other Materials does not occur. 

Typically this means that the mixture should be science! in less than about 1 G minutes 

greffirrably less than about 5 Minutes, more preferably less than never I frauds. F Me 

5 Moore is not rapidly solidified phase separation can occur, if the hall are not 

rearible at storage trantearasuraw, derfar in Me lionerecon 0 frushnion haversdave 

Solidification often takes piece primarily by coddling the molten mixture to at least about 

SCUdifficescon can W sessions try obaccoloof by of all or Prout offores Or mords 

15 foreated Anderson cv Advance. To essmake rapid dealing and magorestion of volume 

excipsents, the molten mixture is Often formed lots a high surface area shape such as a 

red! or ff bar of croplairs, ?r expand k, Me mosen miscre can was loomed through one or 

more small holes to form long thin fibers or rods or may ack ford! to a device, such as an 

atomizer soon as a handful disk, that press the molven mixture up into droplets from 

Is 1 pro to 1 cm in diameter. The droplet am them contacted owed a relatively deal fluid 

such as air or thillodger to promote opening and evaporation. 

Another method for forming solid amorphous dispensers is by arrodand 

proceemini which consixte 0 population of the drug and one or more concentration-

enhancing polynners; as wall are optionally. lure one or more materials that make up me 

2 D loophiflic Top parace-forming matend, in a common solvent ophromall the hirsophilic 

incrogencomdortorrig material may also the disservical Or inarriumbed in com waski 

’Common’ here means that the Solvent, which wan be a mixture of compounds. will 

hospalific michaphasse-forming material, it is Often preferred do use a solvent in which the 

25 Upsuchlic munflarese-formthis rourforal is also soluble. After both the dol the polymer 

and optionally the Hirai membrane forming material have been dissolved the 

solvent is rapidly removed by evaporation or by mixing Win a non-solvent. Exemplary 

Pincesers am itardecArying, spray posting (parscoating fifuldized bad cal etc.), and 

Precipitation by rapid mixing of the polymer and drug sollition with CO2, enter or some 

30 Other non-solvent. 

The solvent may be removed through the needed Of sPrayrkiming The 

term spray running is used normal and broadly crew to processes involl 

breaking up liquid marked into small droplets pabornization) and rapidly removing solvent 

from the mixture in a clorpt (APhary-flocrigi appazi where makes ev a Arearp driving 

a 5 force for evaporation of solvent from the drapplects Thestrongdartingforcaftorsovert 

is door by tax dooks! pressure of solvent in Me 

spossydraying apparatus wall bolows the vapor pressure of me solvent at the inamperaturgy 
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off the drying droplets. This is a ocomplorhed by either n) Mai train Ing the pres sore in the 

sprely-drying Appeal at a rental vacuum (a g, OrOl to (i set), (2) Mixing fine guid 

for evalsoratholl At solvent may wo prinall by routine the spray solution 

5 Reuters sroddes for can on any wormice" u wine the derg 

and polyrnmer- are muturany soluble V Me trephine annuordequeyourning manderial a pat a 

Me dispersion, it may be Asked ur the surni or may be suspected a trus warrant 

Preferably, the solvent is votathe with a calling point of 150-C or less. If adi Me 

solvent shi Wye battery W taxicity and by removed from dre Ashanti me a final 

10 that is acceptable Mounting to The International Committee on Harmonization (ICH) 

guidelines. Removal of solvent to has level may require a processing step such as they 

drying subsequent to the spurby-drying or spraw-roating process PrisfaradeDIVEMS 

source alcohols sued as methaph ethanol, n-propernes, Ida person, and budi 

ketones such as acetone methyl ell ketone and all so-bMet ketone; esters such 

15 as effoul acetate And propylandate. and various other solvents such as asnumnifirle, 

Thai chloride, toluene, and 1,1,1frohloodethane. thowerVOlSollaurriventsbuchas 

gametes] oestannide or dimethylksmeroude loan also be Used hairrivesoffeevents, such an 

50% methanol and 50% adenterne. can also be used, as Ann migures with water as long 

as the polymer and drug are suffeently soluble To make to sprayndideng process 

20 machinable. 

Gatti the temperature and flow rate of the drying gas is cloccan so 

mat the podymeherrogi-soll droplets are di enough by the time they resch the wall of 

Me apparatus Mai they are essentially solid and so that they form 2 fine proseder and do 

offormairs aCqui this level of drill 

25 depends on the size of fire droplet, Dimplet eyes generally range from I farm to 500 form 

in Pardoner. wifin 5 Tom to IM W issue more ryprono Too imply 

of the droplets and the large driving force for evenoramon or solvent leads to actual 

dri times of a few swounds or kne, and more tKically less tan D I second, 

Solidification times shound be less than 100 seconds, preferably less Man a few records. 

3 G and more Preferably less than I anchor. The size of droplets formed during the zPai 

drying Process aide dersocally less than about 200 1 in diameter. The resultant solid 

par-rcous Thus formed are generally less Main about 200 rom in duareeter 

Following solioncation, the sold powder typically stays !R the trayArying 

chamber for Proof 5 to 60 seconds, former evaporating solvent from Me solid powder 

35 The Then solvent Pattern of the sold dispersion as it care the buyer should be ove since 

this reduces the metall ty of the drop molecules in the dispersion, thereby inart its 
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chamber should be less It an 10 bi and preferably less than 2 safl, In some bases It 

may be prithermi drearce a Whism or a colureart Or a purnmer re Poor Extrogramirlo the 

spray-drying chamber to to" granules, so long as the dideral is not adversely 

shaped 

Spray-drying processes and spay-dering equipment am drounded 

generally in Plany 0 Coastal Safd? bell (R R Pel D. W 

Greal J 0 Meal ads I McGral Soon Ce 1984, pages 20-54 to 20-57 More 

details on sporace-dinti Processed and equipment are evicesped by Marshall -Ashorlocation 

10 and Spray Drying - ho Chem, Pop each. purbei Seposer 2 (1954). better repay of the 

III drying procedure am disclosed in commonly Owned Provisional U.S. Patent 

Applications Seen Nos 6013M 080 and GU353 986, the d1ociorsures; of which me 

Incorporated herein by reference (Attorney Docket Nos, PC23195 and Pi 

The amount of polymer ideal to fine amount of drug present in the amid 

15 amorphous bodusesen depends on the drug and peopmer and may vary Widely from a 

drug-th-pohyther werght radio of from 0 0 1 to about 4 pi , I wi coup to 80 W% drug in 

the absence of other excipients In ma dispersion) However, in most cases it I graframed 

that fine astro is greater than about DIC5 MA M% drug in the absence of 

other exciplarts) and less than about 2 5 (71 whf drug in the absence Of other 

20 excipients). In some embodiments the addition of the mori michophase forming 

pral allows for higher drug loadings Thus, the drug:polymer ratio maybe at least 1 

The dispersion is usually in thad famn of smal partical The particame mary 

be less than 500 Ph in diameter, less than 100 pro In diameter, less tan 50 Van in 

diameter, or less tan 25 Pro in diameter When the dispersion is formed by spray 

25 drying, the resulting dispersion is in the form of such small particles, When the 

dispersion is formed by other methods such by meloccargial or melt wornalon 

processes the resulting disposed may be slowed, ground, milled, or opposes 

processed he yield a suraffly of small avoided 

In cases where the composition of the present invention is prepared by 

30 anchat the prewously formed sol d amorphous discaression Win the lipaphilic moreplase-

forming material, to mature ban be proplarrad by any method that results in a units" 

thermal dispersion and the posmilm nucrophade-porminot material Mixing 

Processes include physional moong as well as woh and dryArstrull Ono coating 

comparable, The resulting mixture nory be a sold composition comprising the dispersion 

35 suspended In the Irpophillic microphimboTorming material, a mlidurof of separate 

looddama and himadic broureelowenomplog material parrodles interspersed 

whil one another, a series of hasidesche phom of a sperson one liami Threatens 
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formal material or any other mixture of dispersion and lacquip rucropharemorming 

material. 

In many bases to aid the dispersing Of the POphilt; Monfrolonal-bronning 

material In the up environment it 18 often desirable to disperse me pophig 

5 mucurprose forming material in a water soluble or water dispensable matrix poor to 

forming fire modurs Atermarply to Itpophisic noldroplogicartcartolif material may be 

qsyaqi to a ’pap hpisgo StIosawde such as goi Carl wer ounighboal capsom 

carbonate, mictoorbstallinet cellulose silicon dioxide calcium silikage; clap inner as 

kaolin (hydrated aluminum succuld, bentorthe hydrated aluminum slashed, reports and 

10 Vesiginsi gican round (?›D-Slki) or Aanobil Magnesium Tollgate, aluminum 

reflexes; magireencourf hydroxii magnesium oxide or talc. Highly scheme Materials 

such as calcium silicate are Postponed When the lipardelic mccrophap-prinning material 

Is dispersed in a water dispensable matrix, the dispersion may be formed by any of the 

Proesserp described previously for morning the polyraii dospecon including Melt 

IS processes such as extrusion, solvent processes such as spray-drynd as well as 

conventional wide and dry granulation processes. Following forming the potential 

deperelon or granule of opophilic microphason4orming natural fine dispersion or granule 

courchning the upopari immeardea4untring inglarna may Men be beaddild star line 

plynneradrug dispersion. 

tJC When it is desired W adsorb (or thing) the liprophillot nougholdhose-forming 

material onto a solid substrate, the loophole mprophansinficoming raterial may be 

adsorbed onto the solid substrate using any conventional method. In one exemplary 

method the substrate is initially dred to remove water The pophilic: momphase-

forming material is man combined with the substrate. The linophood muldraphase forming 

as wadvaii man cat examarrand with the substrate by the use of a phoultarry Mean, a ZAbleda 

mixer, a rotopearroulader or similar equipment. Presumably the amount of liPophilic 

nocrophisse-Formong materal is kept sufficyargy low so that the mixture of Popinflic 

mccroplose-forming Material and solid substrate forms a fireemposing powder. The 

proportion of loophole micaphasinfDrimang material to solid substrate Prebmi is less 

30 than about 4 1 outled aciphillic microphisse forming material to solid substrate, M the 

weighs ratio of lialophille orliscPhissOfOrmorg material to substrate increases the material 

becomes cake-like, and ten oily or bui The Pi ratio wil depend on the 

porosity off the substrate and the nature of the upophoutic mocraphase-boming coupon. 

The ipsorshille incropmew-Forming Material may be diluted in a solvent such as methanol 

35 after to adsorbing the pophilin microffhase-foryind material to the sul it substrate The 

repi ing spul aided lot wastrot in a varbi To lone a cold midessal 
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comprising the pophilic michrepthase-forming material and substrate. This solid material 

may then be combined with fire solid amorphous dismi 

Mixing methods include derveri mixing, shear mixing, or diffusive 

mixing. Convective mill involves moving a relatively large mass of material frosin me 

5 pit of a powder bed Is conduct, by means a blamis or prodays, rewerfal Screw, or ine 

inversion of the powder bed. Shear friend cocoa when slip planes ads formed in Me 

bill to be mixed Diffusive mixing involves an exchange of position by angle 

Mi These mixing processes can be performed using equipment in batch or 

continuous mode. Tumbling mixers ham, had Shell) are Carboni used equipment for 

10 datchismaterming Continuous mong can be used to improve composition randomly 

Cominsuarat mixers Include in-linermsere and Asorriders. Ekhrudersmaybefingle 

screfor car mwrn?zrwa way Lum i mi of oppordect diaectsm, 

Milling may also be employed to combine the dispersion and the 1popi 

mincroplawri-farming material. Milling is the mechanical process of reducing the particle 

15 size of solids (comminul Bemuse in some mass milling may a fer Arabs life 

Structure and cause chemical charges for some materea nuffling conditions AM 

generally Chosen whom do not alter me phyrdeal form of The disposed in Me Sense that 

gis drug in gov dispersion s no dinger amorphous The mothe common types Of mi 

rempraboy are the ablarry curler, the harnmer, the cellar, and fluid energy mills. 

20 Dquipment chom depends on the cream :Larstice of the ingredients In the Composition 

ag. Soft, possession, or forcul Wet or dry-nuiring techniques can be chosen for several 

of Mesa processes, also depending on the characteristics of the ingroilants (Ag 

Me raiders On stability in solvent). milling process may serve simultaneously as a 

mixing prai 0 Abe iced shipwright me 

25 promeas suitable far use In the present invention are discussed made fully in bachumn. 

at al_ The Theory and Practice of Industrial Pharmacy yd Ed. 1986) 

The dispersion and litholdiflud micrityphase forming material may also be 

hadifloned by any- or oret-granulating processes as long as grandaturg boundary; are 

chosen such that to diapers on remains a solid amorphous dispersion. 

30 In addition of the forwarded mixtures described above, the compositions of the present 

orwarodart mory consumer fam device or register of devices that accomplishes the 

reserve Of Salivating to the Use environment both the dispersion and the poi 

microphade forming material 

In a Particularly Prafferard embodiment, the dGymorthrug dispersion in 

3, lithoplintic morophrubse-forming maderrial Or afladmi a Solid amorphous disfearron Of 

polymer, onto and iiii in both as?10naring rearri we whereat Me Me Same 
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drop W the use environment, more than one such capsule or tablet may be dosed. A 

void amorphous dispersion of drug and Polymer waffiffiel-With the pophilic foreigners 

coming mandeffirs, may hich be delivered turreediatisly’ to the use toryfornment weaning 

wastal froperibrow cormarge form wo [ass Than about 30 minutes, 

5 or one or truth of the dispersion and iffebeffific mildroplasse-forming material may be 

delivered over a prentod of I to 20 hours in a sustained delayed or powers fashion. 

Thri% Me dowdeged form mody Joe conscience a courrolled reduced dosage firm in which this 

disperecom the firophilic uscroffiesse-forming material or both Me dispersion and are 

oregano material are delivered to the use environment over a 1 - to 

10 20 hour served. 

Thus, in the case of oral administration to an shows, the dosage to" may 

community a board! tablet wherein one cor more layers commise the dispersion and one 

or more other layers comprise the himptiflic michouthade pruning depends. Atterriabooly, 

the dosage form way be a period inalist wherein Me tablet dow, dominate the dispersion 

15 and the record comprises the lingerie micephave-forming material or wherein Me 

pludert core conferees the Hipsgiffilic microudiffient-forming mairenal and the coating 

comprises we dispersion (WhIch may be formed mound the Costing grocery) in counter, 

the aspersion and me popiddic timeshare fromminut madiffial may even be forward in 

d1flarent dosage forms such as tablets or heads and may be administered 

20 simultaneously or separately as Jong air hot the dispersion and hostel m1crophase-

forming material are administered in such a way that the dispersion and Issortiffille 

ifortUffig nowedids are room grandowl In ote use M real surrounds 

specific embodiment, the prollyntroldnig dididersidor may be dissolved or suspended in an 

aqueous velffice containing the ispophilic werrophase-forpring material and the pool 

25 suspension subsourguently dosed W the Use environment. 

The compositions of life present inveriffin provide concentrated, 

enhancement in a use environment radiative to one or more concol compositions. The 

30 compositions of the present invention may Provide coarceptration-enharropment belarther 

to a frog control composition consisting essentially of the solid amorphous dispersion a 

Me di and polymer but without any upordific microphase forming oral present. 

Trade mas pboli inhoculdiffirse forming maderal is either present in to compordistrom or 

out administered In a sufficient amount to provide concentration enhancement (as 

3s described more fully hadde) resolved to a first concert corsainging scandal cor an 

equivalent amount of the solid amorphous d1spersion of drug and configuration-

enhancing polymer but with no Mi on crophasse forming material Present. That Is 
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the frat control composition is identical to the composition comprising *a sold 

amorphous diodummon and the beatific mancepidedfonming maiterial accept for no 

absence of the popliffic micrinhasm-Forning material 

Alternatively, the compositions of the present Invention provide 

5 concentration enhancement relative to a second control composition crainsiding 

sayeaddly of line same itephIlic microdayse forming Mar Warmhed with 

und[spersed costraline drop in an amount equivalent to the amount of drug in the 

dispersion of the test crompostion, but with no concentratiormardincing Polymer present. 

Thord the second sound confernotion is identical to the composition brine Invention 

IQ except tat (1) the drug 18 in to form of Undialmosel cryoutdifins drug rather than 

dispersed In the concentraflonummucing polymer and (2) there is no concentration-

enhancing polymer present. In cases where mom than one crystal fan 0 the 41 is 

known the control composition consists of the arycallim to" that is most 

thermodynamically stable at ambient conditions (25?C and 50% relative humidity). In 

15 oases where no cumbridifine farm of the imp is known, undeterred amorphous drug may 

be substituted for crystalline drug 

At a minimum, compositions or the present invention provide 

concentration enhancement in a use environment relative to at least one of the two 

above controls. Puderably COQaOddD1W of the present Invention Will Provide 

20 durnmentrition enhancement to a use environment raker to both of the above We 

controls, 

Cor-prout offs courprising an amorphous dispersion and hPodeffic 

calcrophase-firming material Provide vancentration-enmancemens in either an In wi or 

in one use dvinbrined In an In wen rise environment the wricentratromenhourcereard 

25 may result in either enhanced delative hicavailabilily and/or a more regular fedleasted 

pinurvailiablifty rate (that is a fied/farrad bivolability hathe older to 1), to an In varre use 

environment, concentration enhancement mucy be either enhanced drug concentration in 

highly mi drug spades reduced precomps, enhanced markinum drug concentration, 

or enhanced dissolution area nder the concentration versus time orrui (AUC), 

30 As used hi a We environment can m either the in vivo environment 

co the GI tract, subdound, undrional budwe’r Indoors, ocular linthadma, 

subcutaneous sperves, vaginal thect, arterial and various blood Weeds, Pulmonary load 

or intramuscular tissue of an animal. such as a marromol add parkularly a human, or the 

in vishe environment of a test solution, such as phosphate buffered saline (PBS). 

35 ?andeartmallon enhancement may be determined through ader in vft team or through in 

oft dissolution tests. A comphermin of the present invention mobile the concentration 

enhancement content to at least one of the above beat 8nvIrOmmaina. 
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In one airport the compositions Comprising an amorphous dissension and 

pophilic momphade-forming material provide improved relanse Isoavailability relative to 

either the flost contral competition the second control composition orpremetall 

Relative boasouladflity may be tested in vivo in animals or humane mind conventional 

5 methods for making such a determination An in vival last, such as a cromover study, 

may this used to determine whether a test competition provordies an enhanced relative 

fixteemlinfirlity compared Wit one or both Control compositions. It is to be understood by 

those smiled in the ad that such in voro pays am chervedlongly Carried Cut under farided 

conditions. In an in vivo crossover study a’assom confiraxi of dispersion and Tophilin 

10 microddirse-fisming material is dosed W half a coup of test subjects and, after an 

appropriate washout period mi , one week) the same subjects am dosed with a control 

Composition, As described above, the crormal campodefion may be either the first moral 

compoi which cortArm Of the amorphous dispersion with no dpophild moridtharse-

forming material present, or the carried congs[ composition, which consist of an 

15 equivalent amount of the drug in Cheapened Crystalline form and an equivalent amount 

Of the firrophic michapharse-marring material but with no concentration enhancing 

metamorphosed. The other half a the group is dosed with the control comicantleor first, 

concentration in the blood (serum or plasma) varay; time area under the Curve (AUG) 

20 determined for Ole test drove divided by the AIJIG in the blood provided by me Connote 

ocampossition. Prefersday, this Castlewood rabo is determined] for bach art and Men 

the ratios are averaged overall oubjects in Me study. In vivo dearinninmenam ri can 

be made by adding the senum or plasma concertrafforn ofdrug along Me droll 

&-rel against thmer along the abscissa o-aced. 

25 TO demonstrate Improved bicavellablity relative to Me first control 

compeadon and the second control composition, a "thrive-way, in vivo crossover" toudy 

may be conducted mean the three compositions are the lost commortifiter the first 

Control composition and the second composition 

A preferred embodiment is one in which the relative clarivailamily a the 

30 last composition is at least 1.25 relative to either the first control composition or the 

second control compardifiron. r hat is, Me AUG in the blood yncyl by the test 

Composition Is at least 1.21d-fold the AUG provided by the ountrol composition.) The 

relative bboavalaoird, may be at least 2 0, and mom Calfirably at least 3.0, relative to 

either cci Composition ’flut datentiretion of AUi is a well-known procedure and Is 

35 described. for example, in Welling, Pharmaxi Processes and Mathembi 

ACS Monograph 185 (1986). An even mom preferred ambodifient Of the present 

Invention is one for which the whative beavi by Of the test composition is at feast 
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I 25-fold relotiod to both the Near control composition and the second control 

corroborated 

Alternatively. In another separate asethe the compositions rompraing; an 

preferences projection and journal TheAl opened Trend pal 

5 absorption In this capped the compositions proved a fedcasted bismomilatollity ratio that 

is near 1.0. By ’ Deposited dependability rate- is meant the AUC in fires blood provided 

by a deved to a subject In fire fed State, divided by Me AUC in Me blood 

prov;dedby?esa??m?sitiondos?toa5ubjedintefostedswte By’subjectin 

the fed stateris meant a subject who has eaten a hard and Drug Administration (FDA)-

10 recommended standard high fat breal within a period of twenty minutes, and Man 

speared (la,, settlement) the twout change form eprownally suposedoundis marrisafter A 

standard high-fat breakfast consists of, for continue, two eggs tried In one tablespoon of 

food, we scope of were, do despers th, ficen proven pastdoes UD Passed, of ovoid rugh 

two teaspoons of butter and two paid of jelly, and eight funded of whole milk. This 

is standard fill breakfast contents approximately 964 doodi 5,194 supplied as fat (58 

got and 12% supplied as prowin, calculated using fire monograph launtive Value of 

Panel % US. Department of Agri Home and Garden Bulletin Number 72. 

Additional food ban also be consurned witiblit the twenty minute period and the subject 

still channel as ’fed". A subject in the fasted slatit’ for purposes of definition is one who 

20 has not eaten for at least a ant hours, winindfly overnight, prior to ingestion ot the changes 

form. 

Those, a properties ficipprobbyl of the siscooft Ccosionseve a 

disposed and a moi unhappiness trial maki province a firdtfiefted 

foretell rai of from 0 5 to 2.0 Preferably, me Preece a monsoon 

25 bhoirvall ratio of from 0 67 to 1.5. and more preferaii of from 0.8 to 1,25. 

Preferably, fire composition of the present invented provides a foloassed Noblowobility 

rate that is closer to I thort at Ideal one of the first spent compositions and Me soared 

composition more preferably both transpositions. 

Atari the concentration announcement provided by the 

30 compositions of the present invention may be determined in in vere, dissolution tests in 

Mired been didermhoodinatterroviseed drug 

concentration In or pays dissolution tests in Pas solution is a good Indicator of in vidu 

performance and By -pas sceraver, e meant an peopropsys Wooed 

comprising 20 rW sodium Phosphate (Na2HPO4), 47 forb istosedurn phosphate 

35 (KHRPO,), 87 and Note and 0 2 med KO, adjusted to put 6 5 prob it In pamphlet, a 

composition of the present Invented may be dissoution-looted by adding it to PBS 
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wooden airs sousing M discrete groolmusin. A comphaddi 0 he Invention is one 

which meets the criteria set out below men dosed to Red solution. 

In one @eced. the dominations according a dispersion and a tangible 

memarbaces yei real saffleadrig to an areI use 

5 provide a concentration of "highly mobile’drug that is at east 2-find the cencentratkni Of 

highly mobile drug provided by either the first rentrol Composition or the second consol 

Preatuargy, the of ushey crivaire decorg carbides by bre 

composition is at least 3-fold, more preferably at least kfoid the concentration of highly 

mobile durg brier ded by either the first dinner composition or the second control 

10 composition Preferred enilordiarrand meet gross arnora with both Me quit coni 

composition and the second control competition. 

Fly ’highly mi is meant drug that is present sher as Me drug or in a 

lipechids: monformse. Drug that is highly mobile may be quartfied using analytical 

techniques capable of measuring the concentration of drug In refused that is not in the 

15 both of polymandritij assemblies pro pracimpare Foresample,anuclearmagil 

resonance (NMR) technique may be used, since Me NAIR measurement only yields a 

well-reiralved signal for species that are sufficiently small or mi that they may rapidly 

nAl h prankasion ho NMR equal hoss open banner on war 0 1 amadval 0 

highly mobile drug: that is, free drop and any drug that may tre present in a Mobile 

20 soldered rom-8gygregated state so& as in popirld microphassue; but nor doug present in 

permeancin analysis in which the rated drug transport through a dualles or other 

free suitable Membrane is proportional to the drug construction. 

Alternatively, the appropriations comprising a dampardon and a insignia 

25 insured base burning ri I provide cancentraflan an refusing M by real the mass 

of precipitate abroad in the use environment returve to the control profanation. 

Reducing the mass of useciplude results in an increase in the amount a drug present in 

drug forms that Ore more labile and mobile, resulting in an increase in relative 

ncbcwm?alyl As used nerenfline-graings?ii is dernmed asher was brands 

30 present in the precipitate obtained when a firit control competing (e.g.. the abild 

amorphous dispersion alone) is administered to an aqueous use environment divided by 

bee mass of sinrg Oresund in the imgnphas rence, a hot concerning 

the Sadrd amorphous dispersion and lipsiondic microphase-formlig material is 

administered to an equivalent amount of the same use environment ThWs,ff30mgig 

3n 

test meant and 20 me of drug ?a present in rho precipitate formed when a test 

composition Is admInnesed to the same test medium, Me procurance ratio is actual ed 1.5 
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Oren), The ovemewationce compfliong a dispersion and a lipophilic arboreal forming 

material, folloraying Introduction be an aqui environment of use, provide a Prosechififific 

ratio that is at least 1.25 relative W the first courol composition Previously described. 

Publembey may A quis pressaii Providers forrour Aget a marrywap note Met s at 

5 least 2 paid, mom preferably at least 3-fold relative to the control composition. 

The amount of drug presunt in parstriptato may be determined by any 

an ki technique Tat ban quantitatively make such a determination. In one method 

the amount of drug pressent in precipitate is determined by subtracting Me Must Perceived 

drug concentration from the theoretical thorcentration of drug R all of the Mug added to 

10 Me test macturn had dissolved, As used herein, the term least dissolved drug’ whom to 

the What amount of drug dissolved in the aqueems solution, prod purpose; dif present in 

the form of free drug, inki pophilin Transferees and polyinsperi assemblies 

sapauffrouT, me Moore Mae Us) dreposso drug pay be meanness W wifir 

any Morevolved drug by carthfirstal or fittraithor and Men measuring the Amount of 

is drug remaining in the supernatant or filtrate. Tocal dissolved doug Is typically taken as 

that material that either passes a 0,45 pro syringe filter or. alternatively, Me material Tat 

remains in the supernatant following centrifugation. Filtration ban be conducted using a 

13 Turn, 0 pre him boyerylififine diftemande syringe filer sold by fiscal Pressures under 

the trademark TITANO. Carentrimation is typically camed out in a polypropylene 

or brothel methods use be employed and mi results obtained. For examarl 

using other types of microliters may vice vapor somewhat higher or lower (of 0-Toy) 

than that obtained with the filter speconfleal above but will she allow identification of 

ordered Combormi 

25 Alternatively crop in precipitate may be determined by couricting the 

solids obtained upon centrifugation or ful of tire ari solution dissolupon of the 

solids in an appropriate solvent, such as methownt, donethryousboside, or 

curnothypecifivernme and Per amalreang for Me drug bond any quimirtafive arcommai 

technique yvT1 ass Hi or fri 

30 In another filternefive aspect, the compostien comprising a solid 

amorphous dippeopon and a posefic marephasse coming material may Thai a 

shermare preal dissolved Drug Comamostion (MOO) that is at least 1 25-fold the MOO of 

either the first crentrat composition or the second control composition notherwrair 

the MOO provided by either controf composition is 100 PWML then a council 

35 8 ifsprovalarl end lipaphilic promprovemearming mobersil provides an MOO of 

at least 125 prefer, Mom Preferably the MOC of drug achieved with the of 
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fire Imencrit Invention we at doo even more at fifide S hater, bee Or 

either clasurol composition. To herniate leading, the maximum drog straceitraflon may be 

taken as the maximum concentration achieved within 90 M 180 minutes following 

adminctrationottedrul Preferred compositions meet these Adding for dideo. too fthat 

5 control composition and the second cartral compoet 

Afficrinaffively, the compositions comprising a d1sperson and a lipopriffic 

micarchomasse-fornifing madmial may provide In an aqueous use environment a ? 

disclosed drug concentrated versus time Area Under its Curve (AUG) for any period a 

at taper ty) unhuysers moseen The time of lintraddramost into the use environment and about 

in 270 minutes MI board inhoductorl to the use environment that is at least T25-ford that of 

either the first control composition or me demand control composition Morelfireferably. 

Vica AUG woushoord fead 1i On me present intention are at least 2-told and 

more preferably at least 3 fold that of either sexual composition PaeferrusJoempossitione 

meet these empire for both the first control composition and the second commas 

15 compostraton 

In a parioulary preferred embodiment a the present chi the 

rival have found that cousin compostors Provide a surprisingly ’quingfific 

procurement! in me various councrineractron over tworralacifty orticater fiscoundecd except, 

The sytharglind enhanciancei jS determined by comparing the performance of the test 

20 composition of solid amorphous dispersion and Nadi microphise-forning matirri to 

a ifird cannot cbrrupoydtdrf? The third control composition console essentially of To 

undispowed drug alone in its thermodynamically, hershat energy state uplically the meet 

argue or its amempnous form if a crystalline fiarm is unknown Preferred 

compastrims of solid amorphous diapers ons of drug and poryindifir and inaphilhic 

25 orprophase-romming mater at exhibit syni enhancement by performing better than 

wi be expected by thronly adfill me commensurate provided by a glovemport wit the 

enhancement provided by the Ilosphilic mcrapose-forming material. 

To determine synergy, it is necessary Up determine me affiffornmance of the 

first control decomposer, trip devoted voract ne, A the hand casoma 

30 conspi either in in print Orin ho rope duspolutlon two; The nalativeanhancransaintaff 

the first control crompoeftion (e.g., the sold annorchouck dispersion but with no lippopi C 

plaroporied forming material) is determined with respect he me thiel conM mdxPesyLUW? 

For prompre if the first central cOurploition provil an AUCih fitat is, the AUG obtained 

during the first of minutes pollosong introduction of the composition to ir Use 

35 environment) of 20 000 mil and the third control composition prov des an ALCo, 

of 1,000 mUni to fort cortuhl composition has a ralat ve enhancement or 20-fold, 
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Likewise the relative enhancement ofthe second contral composition 

(a a , he unexpected exerestAme docal with examera cartel at no 

comentrathomenhani polymer) is determined with rosprect to the thind Control 

immigration. For example, I Up second clartal immiderandet provides der AUCel 

5 40 000 mWplifthl and the third control Comptroller provides an Alai of 

1,000 mirrintri the second cannot decomposition me a relative of ?rdcl 

Compositions a Und present invention Record symargrafic enhancement 

super the restive enhancement provided by me test Wereci Gossamer acith the road 

coveral composition is greater than fine sum Of the ali enhancement provided by the 

10 flat control campoSsiffion and the reativa enhancement provided by second distant 

composition Returning to the examples described above, if the firse control composition 

provided a relative enhancement of 204old and the spurred central compereston provided 

a relative enhancement of 40-fird, the sum of their resolve entanchersons wi be aid-

fold, Thus, a test composition provides synergatuc enhancement when it provides a 

15 relabve enhancement of greater then 60 fold compared with the third ounces 

composchim. 

The synergistic enhancement may also be milearmined by competing the 

intense "readability of the test composition, first capital composition, and second 

mal compleftion drapes to Us and control cooperation. Synergustific enhancement 

20 would be shown where me relative picavelability of the test compositor is greater than 

are sum of me, reasons happoseept ol the Thin fusherel congressmen ard de reserve, 

thboarserandi of the second cantind completion. For example, if the first control 

composition provides a reacted of 1.5 infax chavac to to thrd control 

carmleseetim, and the second cantral compostoni provides a reelmi pholivailenifty of SO 

25 with respect to the third cartrol computation, the test composcreen shows symagent: 

enhancement when it has a stative coincidently reareve W the third scandal demarcation 

greater than 3.5. 

In pramoular the invented have noted that synergistic enhancements In 

concentration are often obtained by compositions in which the hi anbcoophosi 

30 forri material is diapered, along with the drug, in me concentration-enhemerng 

reform. Such compostord are highly preferred. 

LCW-SOLUBILJ? DRUGS 

Tne drug is a 1ine solublife, drug - meaning that the drug may as either 

35 suertanthely watear-inecaluble, which means that the drug has a minimum aguerems 

someday at phypearandi ragavearn off he o, pH 1 5) of less tan 0.0i fingerb ’histifingly 
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water-souW that is, had ad aqueous penalty up to Abdul I as 2 radii de samer raver 

to moderate aqueoup-solubdity, having an aqwsom?olubility fiern about I hill to as 

aqueous solubility ratio greater than 10 mf, and more typically gratorear Man 100 mL, 

5 whose the drugh appall roxii is Ma any phypologirpsy 

relevant aqueous sell (a d, Made win AH values permission I and 8) including USP 

gastric are spectral bevers and time is fir regi. Tre dove-larequirms; 

coubtlifty-ratic may be determined by simply dividing the dose (in nii by the aqueous 

sawbitty de mommi 

10 The use of the pophitho injerephyse-morming material whose parficutary, 

we% so real res acentric drop, ‘Frmw? The invention finds particular helm where the 

drug has a solubility of less Iran 100 al and even greater utility where the solubility is 

less Man 1 A fri 

In addition, Me invention finds utility when the drug has a relatively h gh 

15 absorptionfamonfrourant By abeeprothen rate constai is meant a constant that 

describes the rate at which the drug is moved frorn the site ofladminflistration (a g., the GI 

their of an animal) to Me partravaslulair compartment of the body Apsomflorrate 

constants am generally described by ZAG-Omemi-firt-order pretax. Seem-exampi 

lower a The Scenes and Practice of Plearmi 201h Ed (2000) The linvorritton finds 

20 particular utility when the drug has an Abaci rate Constant of at least 0 005 min 1, 

more upffifly when the drug has an absorption rate construct a at least 0 01 min", and 

even more ribilify when Me drug has an Absorption rate predicted of at ashist 0,03 mirl or 

higher. 

Prommed classes of times laical but are not trained to, 

25 aritifitypertmayes, antuarudew Agents, aruccefing agents, ant ciarelturps, blood 

glupose-Avering agnmar decongestants antihistamines, colossi anfirseoplastics, 

bete fill purninglarrumenores, anapsychosic agents cognifive, enforcers, ani 

atherosclerosis agents cholestem-redi agents, arcoldesity agents, adommul 

disorder agents ans Importance agents antibacterial abd ardifungral agents, hypnotic 

30 agents ant-loartansoniam agents, ant-Azinsimer’s disease agents engender, antim 

depressants, and antivical agents, glycogen prosphonfism inhibitors and cholesterol 

ester transfer remain rdbless 

Fach named drug should be undisclosed to include the neutral form of Me 

drug, pharmaceutically @cphaptaded hal as will as gradrups; Sol examples of 

35 anthasaimensichis include gragram nimi ambroi bei mrazoaln and 

docculesim specific examples of a All glucoura-ficasering agent am guarded and 
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chloTropamide a specific example of an art-impoodi agent is saffinfifil and d1derni 

crtrate; specific examples of ardneoplastics Induce chloomburg arrustine and 

eunifinomi a speoffic exempts of an midazolle-ope antnexplastic is tubuJazole; a 

Spot 

S expundes; of ani include hydroxecones hydrochloride and dai hydnechlorde; 

spi examples of She Inflammatory agents include betameanadi sadnsolore. 

aspirin, Pinaccam, vall caTriall celecappip flurnproom and (+)-Ni P (4-

flucrophenoxy)phonoV]-2?yclopenten 1 ylp-fhmyroxyureo? a specific example of a 

barbiturate is johenobadifial Spool examples OF ai Senate ai neffini 

10 and chance, spidi examples of vitarnineVi-Writconal agents include retinal and viverinn 

IZ? pope fic examples OF data plookers include xroolot and mpdoie? a inei excumple off 

an emitted is aponsorefinse specific examples of a durnatin indude chathfirdsone and 

spicandaposenp a specific example 0 an Shbonatil IS dcusucei SPOIFIC d"i Of 

catchall include dil and d1i specific examples of androgens include 

15 17-mighylestosteriane and tesdogerome; a Specific example of a mil contatood is 

dasoxydomicrestercute, a Specific Scannell of a Steroidal hypnottearecal is almniflona; 

Spi examples of ani agents include fivaxameoperow and methenstarranne; 
specific examples OF ant depression III include sulpiride, fiDedumadyll 
timeft?p?no??pyndh4ylFCI?tylp?opyomine, 3i5-dlMeVy1.a,dppsui 

20 (T14,16 On3cat I?ui caposel ons! 

Sentence, Specific examples; of antibiotics Include parponiclin indanylisceflum 

ospecampicill hysimchlorde, Iro)eodoormycm, depeacyline bi ani and PeradMin 

G? specific examples of a0 Madit vas include berpailloonium chloride and chlorthei 

spandifid examples 9 comptionry vaccultifind; monde n fogypern and madiazine. a Specific 

25 isparraAammimpnOticisel(anuidge Epecitice?mplesMcarbon[canhydrasoinh[bKons 

induced acepupolawide and chlonscifismidid didecrific examples of antfififigals include 

econatedit, flutuddeappe, and Wootoull I Sinai example 

of an anfincespood is motearnidazue, spindiffic examples of anthelmni agents include 

and eadiandiance, duct ineense. Specific examples 0 ambscuspAnse, 

30 include astei evocabastinar cetrizime. decandoeffioxvIcapoodine and chnnart4ne 

spei examples Of antipsychotifics include Stuff done, clandepine. thictinixere 

hydeachlorde fimpfillene, risperipuse and familial specific examples of 

gastrointestinal agents include loperaradd and deapridei speaffic examples Of Southern 
antagonDis include kedi and mianinall a specific example of an anesthetic 19 

35 dipagne: a Specific example OF a hypospient agent is astakenexamided a spi 

expexpitse of am aRfuemat" dspaserhydriames; a dust expecti of on araticaciaried is 

puri moxazol 9, a s Specific examp 18 a a dopam ned; Ic agent 18 L DO PA: S Pacific 
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examples of anti-A[zheimees Disease agent are 7HA and bonsai a imeraft example 

of an our ulcer agentaT12 antagonist is farrotdit trading examples of dedathoshypirl 

againey vuxlet al diarderri a sperefic example of a descriptor is 

spool a spasms example of a plardet umbbill Is brostassylim spoul examples of 

5 ACE mildifterhantumperaransive agents include council add, quinal and jusindapril 

doubts examples of stacyclim, antibiotics include oxytemocCAfine and stretchers, 

spedfic examples of oncoming anijb[ofics; homes eatbrommory darthicant and 

spent a spectific example OT an al atualknorc is brands towmadtay 

of glyarptim rohnsphorylead mubbore include JR-(R’S P 5-olmond N-[2-hydroxy,3-

10 prethourdemothymnlini -Sherydructlyndo,odyl 1 H-ii 2 carboxamidde and 5-

chteric-1 IT moddle-2,carboxylic acid 1H St-denzyd-giRfmi 3 p3RASIrdimall 

?qolidin-l-A-)?-oxypropyl]Mmide; and speciffic examples of crucial ester transfer 

Protein inisixore include [2R as] 4-hadati 5-bis-trifluommethyl-banzyl)?mino]-2-ethyI 

6-triffluoromethyl 3,4?ihor?2H-quinoline-l-?r?oxylic red dorpropyl ester, [2R4Sl 

15 

dimsda-2H-mbracinal -courborq4fic acid ethyl ester and gfi 4 1(5,5 big-

tlluommethyl-ben?l)-methoxy?rbonyl?minol-2?th?-??luo?mOthYI 3 4 dimanno 2H-

remains 1 -carroxi and sopedryl bound 

2 D CONCEN7RATION ENHANCING POLYMERS 

The composition also includes a concentration enhancing polymer By 

is havem a psymer propent In a suffident amount iss that Me 

dispersion provides, at a minimum, either improved AUG maximum drug concentration, 

or relative bloave[lainflity, relative to a connol consisting of an equivalent amount of 

25 cribral drug but with no bericiefleston-dithanding polymer. (Concipturow 

enhancement may be evaluated as deserted above, except that the dapporm voculd 

As *a test adds dlQ cAtcout pop payssues Probably WQi be Me 

control connection Conshontration-druarying polymers should be pharmaccoubcally 

acceptable, and should have at least some solubility in aqueous solution at 

30 physiologically relevant pHs neg. 1-8) Almost any neutral or Intel polymer that has 

an aqueous solubility of at least 0 1 mi over at least a Secure of the pH range of 1?8 

may be suitable 

It is preferred Met Me ronecentraccon enhancing polymer be ’arophipunflid’ 

in carry, heading that the polymer has hydrognothic and hydrophille cement. 

35 Amphipinfle polymoss am preferred because it Is bereved that such noyarearry tend to 

have relatively strong imiteraptuseveth Me drug and may promote Me formation of 

various types of ropyrnerAdrup; assemblies in session. 



WO 03101 PCT/Mkdr0335 
29 

A particularly Preferred class of ampli polyinery; are Mesa that are 

lopparre, tire andearke portions of so& polymers, when antrad, constituting at least a 

portion of Me hydrophilic bort of the polymer. For example, while not wishing to be 

bound by a madificularthecary, and polymarldrug assemblies may notimprines hydrophobic 

5 drug clusters surrounded by the concentration ismanel polymer with the moyests 

hydrophobic explore turned inward towards the drug and Me hydrophilic beffions; of the 

firclarrour turned ourtherand toward the aqueous environment Putarnahvell depending on 

the specific chemical nature of the drug, fire ai functional groups of the polymer 

may speculate for example, via ion firpring or hydrogen bonds, with Ionic or polar groups 

10 Of me drug, In the case of Ionizable polyromet the hyderphalk; happens of Me polymer 

world include Me amad functional groups. In addition, me repulsion ofthe like changed 

of Me Ionized groups of such polymers (where the polymer is onewilike) my sense to 

limit the size of the pormelocroug assemblies to Me frominsher or submitted scolle. Such 

drudicarposintration-entimichig polymer assemblies In solution may well resomple 

15 charged polymeric nexceffir-like structures firmycanse regardless of the mechanism of 

di the inventors have observed that such amphii polymers, particularly ionizable 

salueopc polymers such as those listed below, have been shown to interact with drug so 

fas W maintain a higher concentrated 0 drug in an aqueous me environment 

One class of Polymers suitable for use with the present invention 

20 comprises norhomizable fireutelf no?raI[Wmh PpYrousted Exemplary Polmdom Uncladho 

vinyl polymers and ormonwhers having at least one smadlumm wj cmd! firratic the group 

completing of hydrodi physician. and eyoncerraido, p all alcohols that have at east 

a Partial of their repeat units in the turphydrolyzeci (vinyl connote) ion; fintlyphrityl alcohol 

polyvinyl details coloolympars. polyvinyl pyroldi 

25 repayment, also queen as polosarrare and polyethylene ficalyrAnyl alcohol copolymers 

A preferred class of neutrol nZan-CalUldfiC fiedynners comprises vinyl 

copolymers of at least one byway only and BA oppok ahs 

hydrophobic. alkyl or ary-contening repeat unit Such neutral vinyl whoryiners am 

handed ranablubmilis hydroxyl finclonal Vinyl copolymers " Amphighiflor hydroxy-

3 D myclona) Vinyl copolymers are bai re powder high concentration 

due to the amphiphilicity of these copolymers which provide both sufficient hydrophobic 

groups to interact with the hydroplabic, nov-solubilifty drugs and also sufficent 

reasons, at gnswesto here tar guirad dissolution. The 

topolonere structure of the amphiffirlic hydifayl functional vIn copolymers also allows 

35 their hydropleflacity and hydrophobicity to be adjusted to maximize performance with a 

income lfvv?ptluvftyr drug 

The preferred copolymers have the general special 
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H-hCHi - (CHi � H 

I I 

some A and 9 

suldebtuents respectively, and n and in represent the average numberof hYdrophilim 

,Aoy? Vivark ?owc who ski rvarrulker of troodarrent uppectuirdy propecovely per 

polymer candi ?Svdrldrnws may hat block capotymers standkour costrowneirs or May 

10 may have structures anywhere tedever these We wornmes, The sum of n and of is 

generally from about SO to about 20,000 and therefore the polymers have molecular 

wakhts #am a input Z SOD to about 1, nof, MG below, 

The hydrophilis hydroxy-containing repeat units - A,’ may simply be 

hh?rosi (-CH) or it may the any short men. I to 6 burpon, alkyl with one or more 

is hydroxylks standard merely The hydrarki-smosti case alkyl may they attemsel to the vreal 

backbone via carbon action or ether linkages. Thus exemplary ’rAr structures di in 

not to hydroxyl itself, hydroxymethy. hydneyethyl, hpprosqUndayl. hydroxymethory, 

hydroxyVinoxy and hydroxypropoxy. 

The hydrophobic substiment. ’B,’ may empy be: hydrogen t-H), in Vocruch 

20 case the hydrophobic repeat unit is ethylene; so alkyJ or aryl subMiluent sold Up to 12 

reforms iffirsandab via a ward rush as Maki ethyl Or picanyt an al Cor 

ri archaism with up to 12 carbons atearned via an ether linkage such as Meadow, 

amount or Unknown an abryl or and smissfiguart with up to 12 carbons attached via an 

ester linkage such as wrecte, Posthaste butyrate or benzoalie. The anspirlighilic 

25 hydroxyl-fornatonal Vinyl copolymers of the Present invention may be syrthpi by any 

conventional method used to prepare substituted vinyl copolymers Some substimeal 

vinyl copoly-thers such as polyvinyl alluchin/bi connote are wal known and 

commericially, available. 

A pardirulary convenient subclass a amplailginflot trydrosy-functional vinyl 

30 copolymers to synthesizes are those where me hydrophobic substitiont ly- compi the 

hydarchilin substitimort ’W to when an alkyrde or arylate group is attached va an ester 

linkage to one or mom of the hydroxylis of A. SOCI Copolymers Play no w7couserev3 by 

firrat formed the mannoponamer Of the hydrophobic vinyl repeat unit mai the substsuand 

B. followed by hydrarus of a prohnnor of too even Wei to screeft a parcm of Ow 

35 hydrophobic repeat units to hydrophific thydroacy-contahning repeat ulty; pa"i the 

shhasirt?nft N i example postal Vdi of the pubvinalbutynds 
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yields me copolymer, strylialcono/vinybutyricas cc polymer for which A is craft ( OH) 

and B is buty-ste ( OOC-CHxCHcCH6) 

For all types of rarely the value of ir must be suffil large 

Watim to the value of in that the resulting copolymer Is at least parturry "ter soluble. 

5 Although fine value of the rare ran arms depending on the dentily of A and B, it is 

generally at least about I and more commonly about 2 or mom, The rate man can be as 

high as 200, When the copolymer Is formed by hydrolysis of the hydrophobic 

homorporymer, the relative values of n and in are typically reported in ’contend 

hydrormal which is the fraction (expressed as a percent) of the total mdreat units of the 

10 copolymer that are in fine hydrolorrid or hydboxyl form The percent hydrolysis, H, is 

given as 

H � 1004 
(�n? im? 

is Thus, embutyrate/Anyalmho capedlymer (termed by hydrolysis of a portion of the 

butyrate groups) having a percent hydrolysis of 75% has an turn rai 3 

A elementary preferred family of conduction hydroxyl functornal vinyl rubboymmus am 

those where Als thydrieryd and 6 is acetate Such opodynners am termed 

Arolacdcatelonyorcandolcopplynned Some commercial grades; are also sometimes 

20 ?ev?,tMtfue??ym?,polyAnYWI?hd 

is not anarthiphilic and is almost entirely water respoluble. Preferred 

vingmagatelynagaidolool copolymers are those where IT Is between about 67% and 

99 5%, or mon has a values behrosion about 2 and 200, The preferred average molecular 

weight is berviden about 2500 and 1,000.000 before and more preferably between 

25 about 3000 and about 100,000 nature 

Another class of polymers suitable for me with the present Invention 

computed suil mon-crefullogro polymers E;umplary polymers Industry noTboxylic 

radid-funcromilized soot popyint such as the carboxylic acid furnominaltsed 

polymetharoblates; and cai add functeralized ablYmorylates such as fine 

30 EUDRAGITS manufactured by Fachnin Tech Its. of Malden, Massachusetts; annini 

funumormized pollyrecarylaces and poilymetracyll promins such as gelatin and 

albumin: and carboxyt; acid functionaries! starches such as starch pycpater Non-

lefluout; polymers that am amphiphilic are copolymers of a manvery hydropurtc and a 

fuldively hydrophobic monomer Examples include axi and megacycle 
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copolymers Exemplary commercial grades" such copolymers Include the 

EUDRASGITS, widdeft one coportibmand 0 norithrosysted and iscarylever 

A preferred class of polymers compares onizable and neutral (or nor 

5 which the polymer has a degree of substitution of at least 0.05 for most subsutuount It 

shismod be noted Mat in Me polymer nomenclature used herein after linked smissurresser 

are recited prior to ’cellulossi Me moiety attached to the ether groups for example, 

xethylbari acid cellulose’ has ensoxydrospolo sold subedurms. Analogously. 

ester-linesel subei are recited after calultood’as the contrived; for example, 

10 ceflulmoss ofthadi has one crandoxild acid of each pirtheirle extety ester linked to Me 

fasymer and the Other commuffire drop weassed, 

It should also be noted that a polymer name such as - ciaMmar acetate 

Pluffici PCAP) piece to any of the family of call polymers Mat have acetate and 

promote, groups attached via ester linkages to a confident friction of Me colubsc 

15 polymer’s hydricus] groups. Generally, the degree of substitution of exam surbstireent 

grand won range from 0.05 to dog as long as the other chronic of the polymer am met. 

"Doelorre a subetrut repars to the average number of the Mesa thydroxyls par 

mochardes repeat unt or the defended of am draft Issue men screamed Pro ectragge, it 

all of to hydroxyls on Me cellulose chain have been phthi subsittimbid, the idithadate 

20 degree of subsescon is 3, Also included within mach Polymer family type am coherent: 

waymers that have addidoned substimend added in relatively surall amounts Mat do not 

Substantially alter to terbourachicas 0 the Polymer, 

Amphiphlic callulossuce comphise polymers in which the parent orchulosic 

proymer had been substimed at any or all Of the 3 modest groups present on each 

25 saccharine repeat unit with at least one enormity commands agreement. 

constituents may be essentially any embedment that if substituted to a high enough [eye 

or degree of substamom can render the cellulosic mother essentially aqueous 

insoluble Examples of hydrophrusubroduastiments include arther-finked all grougs such 

as mostry, ethyl, propy. butyl, etc , or ester linked onset groups such as acetate, 

30 supports. butyrate, etc; and other and/or tuderlinked aryl groups such as Indent 

enhance, or shrinkage. Hydrophilic reasons of the polymer she be either those persons 

tat am rell unsubstiourcial since me unsubsouted bradurroyes ate 

comi hydrdidifin Or these regions that are substituted with hydrophilic summucents. 

Hydrophurcs subettrusents include other or ester-linked fromornizable groups such as Me 

25 hydroxy alkyl afterimage hydmxyethyl hydranythropel and the affrifemer grouse Such 

as efthrayritherry or metharryorthroxy. particularly preferred hydrophilic Smenturdents am 
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those that are emer- or ester-linked ionizabie groups such as carsoi acids, 

thikedii acids, substituted Phyri groups trades. phosphates or suffornates 

One class of cellulosic polymers comprises real polymers, meaning 

that the polymers are substantially non ionizable in aqueous spuam Such polymers 

5 conden marrhunizable shoslituamps wasur may be either dtherpinked or ester linked 

Exemplary? ether-linked non ionizable thledineunflas include: alkyl brands, such as methyl 

ethyl phow, butyr etc; hydroxy alkyl groups such as hydroodymethy. hydronswathyl 

hydroxylpropy. etc.; and arryl groups such as phai Exerni ester-linked ron-

ionizable substments include: alkyl groups such as adocate, proposals, buterate stl 

10 and aryl groups such as pherryank However, when ari groups are included, the 

polymer may need to include a sufficient amount of a hydrophilic apartment so that the 

polymer has at least some water solubility at any physiologically relevant pH of frurn 

i to B 

Exemplary non arrested mi cellulosic actresses met may thre used 

15 as the polymer include: hydroxypmpyl methyl cellulase acetate, hydepropreary! rearthyl 

selliflose, hydroxydropyl cellulose methyl cellulose, hydF0kyemyl husephi Cellulose, 

hydroxytithyd sellers acetate, and hydrodwerhyl ethyl releases 

A preferred set of neutral di polymers are broke tat are 

amphiphilic. Exemplary polymers include hydriewforopyl methyl collapse and 

20 hydmqpropyl cellulose acetate, where calfigionsid repeat units that have relatively high 

hurricane of meadyl or acetate subscituents relative to the unsubstbuded hydmql or 

hydmi sumbetients conclude hydrophobic krughass heated to other repeat units 

on fire polymer 

A preferred class of cellulosic polymers comprises polymers met are at 

2S likerat partially orreadthe at physiologically relevant pH and include at i one ionizable 

subsespork winner may me aArker folhareeksoc as Exe"gaisef 

ionizable substiturents include: caddi adids, such as acketic add, propounds acid, 

thersoic add, si acid, adcoxydendso acids such as eflaoxybei add or 

propsoxylandid acid the various isomers nor knoxylothealic add such as emrwwdhdi 

30 acid and ethodardsophealfilis anced, the street domears of dkoxyracotind add Such he 

ethrownriortinic acid, and the various isomers of hi add such as effiroxydoolinic 

add, ebr, thorshroaxylic acli such as Interstate acid; substituted pherney groups, such 

as hydroxyPhentri all arromers, such as amirepectroxy, iflathyandinethary, 

thurathylipallinhoethroxy. etc.; phosphates, such as di whooky, and subsumes, such 

35 as suldomate street. Exemplars ester linked ionizable sUbcoincents include repair 

asuds, such as sudiel others, regulate, terephthdards isrophiffiallurs trinalli and 

the voters isomers of pyrannedicarborawyc acid, est Mucyckmorri debts inches 
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thfusuccini Suflostitsed Firemedy, groups, such as amino saliand odd! amino$, such as 

Fact or synthetic ai acids, such as alari or phanylalanine; phosphates, such as 

mi phosphate; and suffionates, such as acetyl sufformly. For amemadbaubstrated 

5 hydnophilre groups such as hydmxypmpA or cartandayfic add functional groups be 

attached to the polymer to repeat the polymer art soluble at fidart at FH valued 

wFacre any durable groups am innizil In some cases, the arromark; Suddeni May 

itself be onabable, such as pirthdater or t-mi substicuents 

E%er*azy detcheards pourmand. srat am at least Mari emand at 

10 Phydidogically relevant pHs include: hydTOXyPpdpyl Meths call acetate boosted, 

hydereepropyl Meryl oblutme, desecrate, hydroxyttropyl call spends smormate 

redusaysithyl maryl cellulose sudepaim thydriddinchyd cathode acetate simbil 

hydroxymetryl Madrid calfull felfithanate hydredysithyl maithyl refugees acetate 

zederficaft hyd7beadmed mentri catuancs cerai pathaaare, demoresphi coluessi 

15 durproxymethyl difludinve, burboxymedi ethyl cefiftilose coull acetate Plunders, 

methyd cellulose acetate pluthadate, ethyl carflude, acetate ptimplaide, hydreryproped 

bell added mi hydrextiarromyl natryl mull acetate Priceless. 

hyropurprourd concede, acetate pintregate suddrabou hydroseampel mrshyl cellulese 
acetate darmarize thydrooddricart dearrit damesse mFoarrafte intrastate, 

20 cellulose propound idthalati hydroxypropA cellulose twifivate duthi calludides 

decade firrefflate methyl cellulose acetate muselitate, ethryl cellulose acetate 

Illuminate. hydrandami cellulose acetate infinitude, hildriderylamorl methyl diffill 

acetate crinsfam, hydroperprodyt bell acetate impetrate surdidate, collapse 

proccande trinadi CoUbse patende permitted, cellulose marnals areptuthalate, 

25 cellulose acetate eadifirthalarte. defame acetate pyridinedicarimarrylate, salficylic acid 

cellulose papers, hydmxypmPYI sati add calfiflose acetate ethyligani acid 

callulace acetate, hydroxymmi shyfibi acid cellulose acetate, ethyl phi add 

cellulose @create, ethyl nicurthre acid cellulose acetate, and emed! marine acid saill 

mradde 

a 0 Exemplary 001fulnesic polymers that meet the definition Of amphil 

having hydrophilic and hydrophobic regions include pustarres such as cellulose acetate 

Phtti and cellulose marble Inmelizate w1fiere the callwhosic repeat units that have 

one or more simple an farmlands are hi hi relative to those the fieve d0 acetate 

sundinerde or "" one or more annized purl OF trimallitate suoslituerds, 

35 A partbularly desirable subset of cellimmic ionizable polymers are these 

that possess both a carrimayllic acid functional aromatic swostRuent and an alkylate 

subsphuent and thus am amphimilid. Exemplars polymers include defulose Vzoam 
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ptabled ae? mal saact case epaaqhq? Phnardaw. all tholousel acei poral 

hydrancypircupyl will acetate atheists. hydreacypropyl Throl replaced Troubles, 

hydromprupyl all caluisse acetate phthalate hydroomarapyl cellulose acetate 

Protestant products, itellull propionatis principle, hydrudepropyl bygulose butyratis 

5 atithadate. coulche acetate himsellitate, matchyl cellulose imartate Irani ethyl 

cellulose acetate hannallitate, hydnoypropy! cellulose acarbade trimellhate, hydroxYprepyl 

merhyl ceill acetate trimallitate, hydrosypropyl ceflull acetate irruselfitate 

Ansel cellulose proclaimed admi cellulose busirr satellites. colluldre 

acetate terephthatiste, cellulose acetate scatheless cellulose acetate 

10 eyndinedrearamentaile salicylic acid retained address, hydreyaropyl sairoydie acid 

cellulose vergiontep, eflorriberecournad metfitse, adistate, Hydanyprapyr didnati cast 

sell acetate, why] ghthatin acid selli acetate, ethyl Nostril add calluarbe 

acetate, and ethyl iscoliec: acid celubse acetate, 

Another Particularly desirable subset of cellulosic oninible apparent are 

i5i those that possess a compactors Import Exemplary pernmend Include 

hydrimayproupyl ml oduldhe acetate sureddrato hydracyprooppyl methyl delli 

succirrati hydrourypropyl returnee wheate suceinale. hydroardethyl methy! coallulood 

mosessar, 5u?de, Try6morwanal mi Cardoso subareas hydroxingling ceflukas 

assets sucallanet and carbodynnethyl evyl sell Of these dMil pasymers that 

20 are at least legally ionized at physiologically relevant pHs, the inventory have found the 

following to be most preferred hydroxypmpyl methyl cellulose recall madness, 

hydricaturpropyl mear creflubse principle, cellulose spends Haiti cellulose acetate 

trimelitage and carboydril ethyl cellulose. The most measured is hydroxypropyl 

mathyl cellulose acetate socarming 

25 Another preferred class of pityrnarris consuris of nourreflized spend 
polMi By.rneutudized waft adrenal is meant any small polymer for which a 

significant fraction a the ’acidic moieties" or - acidic criminal ’have been 

polymers’ is meant any calluncrac’acil polymer’ for WhIcho as gnificant function of the 

30 "battle Mi or neuritic saseptuedi have been ’neutralized ? By argue prommer’ Is 

meant any poll tat possesses 9 significant number d acidic moieties. in gKohmid, a 

significant number of acidic moieties Would be greater than or equal to about 

0 1 Milloquivaleants of acidic moieties Per grain of polymer. ?Acldic mi include any 

functional groups that are sufficarl acidic trial, in contact Win or dissolved in Wage, 

35 can re repair real donate a hydrogen cation to Water and thus increase the 

hydrippartion concentration. This definition ponderer any funcifil group a r 

osubstituent, as it is Armed when He functional group is coviliently attached to a 
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polymer, that has a ON, of less than about 10, Exampi classes of functional groups 

that am included in the above desorption include carboxylic acids, thiscarecri acids, 

phosphates, phenchic groups, and sufforrates. Such funci groups may make up the 

primary structure of the polymer such as far poll add, put mom generally am 

5 covaienfly attached to the dardrocre Of the parent polymer and thi are armed 

sulk8tiffidints; - Neutralized acidic polyrruis are described in more door in commonly 

assigned expending provialanal Patent Parthenon U 9 Serial No, 601300,256 entitled 

’ Pharmaceutical Compositions of Drugs and Neutralized Acidic Polymers- riled June 22, 

2001, the relevant disdinsure of whien is by reference 

10 The glass transition temperature of the ifispersion is dependent on the 

glass transition temperatures Wide haterals comprising the dispersion Since one of 

fine Primary materials used to to" the dispersion is the concentration-erhancing 

prodyner, and since the glass transition emperatopme blithe drug is Often miatiorly low, the 

entrapping posymner may the chosen wo as to hil a readvary high glass 

15 thenrition temperature. Thus, the polymer may have, When egrelibrated with humid air 

having a relative humidity Of about 50% a glass transition temperature of at least 40-C, 

atei or even greater then 100-C. 

White spi polymers have beer discussed as being suitable for use in 

fine mixtures of the present Invention, blends of such boymers may also ad suitable. 

20 Thus, the tan concerithationnentramang polymer’ Is amended to include blends of 

polymers in addition to a single species of Polymer 

EXCIPIENTS /J4D DOSAGE F()RM 

Although the key inquedlosit present in the compositions is simply the 

25 mixture of (1) the dispersion of drug and the courruckentrarrign-rumanding polymer, and 

(2) to lipophilic mincrophasse forming meter a] the Inclusion 0 other excipients; in the 

comparefort may be usdul These wicipsents may be utilized in order to formulate the 

compostern into tablets, capsules, suppositories, suspensions, reasons for suspension, 

choose, homegrown patches, deficits and me like. The measure may be added to other 

30 drainage form ingredients In essentially any manner that does not 8u6strimalfly alter the 

drug, The excipients may be either separate from the mixture ani included withrin the 

modure 

The addit on of ph modifiers such as adds, bases, or supers May to 

dendefithat expanding the dissolution of the composition (eS acids such as di add or 

35 sucame acid offer the concentratiomenhancing polymer is ishornic or alternatively, 
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enhancing the rate of dissolution of the composition (a g., bases such as sod [Um bushels 

or aminues when the polymer is anionic). 

Conventional matrix hustorats, complari agents cantilevers, filem, 

did-togivaling agents dentagimmin, of binders my also be added be bad of the 

S Vonsessal i ? abdood ey grabruilurcen Via see Or mucharrimi Of thander mosse. Thass 

materials may comprise up to 90 vot% of the composition 

Exemplese of matrix materials, filters or effects include lactose, mi 

aryned, fammucryourdine cellulose, dithassic calcium phosphate dhodrum and anhydroug, 

and starch. 

IQ pyroymprecold MIMuseadVIIm sandy grimerater avoltsch 
all darboxy mrshy! cellulose sodium, nedi cellulose, and sodium, 

and chossfinked forms of polyvinyl pyinforlonst such as those sold under the trade name 

CROSPOVI DONE (available from Sl Corporation). 

Examples a pindera Include Muni cellulose, arlicescarsidefline cellulose 

is starch, asyd good such at good 9mr, BI hargumemb, 

Examples of lublicants include magnesium accurate, bacrum resume, 

and steram, acid 

Examples of Posservativey include codes (an antoorati venzaJecinum 

chloride, methyl dooden, proPYI Pamben, mani alcohol and sodium berzoate. 

2G Escespitor Of ?swvd? agerris on; mccerwars rehydry seminar, am, 

Much quar gum, sodium signals, carboxyrusithyl celulose, sodium carboxymethyl 

cellulose, hathyl cellulose, ammi mighyl calfulove, Mori acid, call gel, 

aluminum bliond, magnesium ill and titanium beside. 

Examples of mutating agents or them include affican oxide and lactose. 

2S Examares of acrubtri whogres concerti thinixiii girshei or PrAtudgedy asoa 

glycol 

Other conventional auditioned may be employed in the contributions Of 

this invention, indl those deal Well-knosein in the an Capacity, exciplents 

such as agments, traders, favorable, and 50 form may Do used for customary 

30 purposes sod an Optical amounts vaAccout adquerval abireftyr; the Puserstars by moss 

computer These complains My be utilized in order to formulate the composition 

Into trablials, capsules, suspensions, posedeare for suspension creams, transidentrual 

patches, and the like. 

in parti solid dosage forms such as immediate release mail 

35 ciornmeted regover emeres, delayed exports tatiets chavems tabled, and amentgous 

causull containing solid material are a preferred embidement Of this invention. 

Preferred dosage barred of this type generally comprise from 10 vd% lipophilic 
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michophase-formIng material up to 80 M% 11pi microphase-forming maternal as Prop 

as the solid amorphous dispersion of drug and corripentraction-enhumbing polymer, 

together with inther optional exidpents 

It i conventionally thought that because Ilpophilic michophape-formil 

5 thational are apically either low melting Point or low Tg evil or even liquids at rearn 

temperature that they are not considered approprarthe taintless for such solid dosage 

forms except at IM levels, Purely less than about 5 ol or less to promote watting and 

dissolution of the tablet. However, the inventors have found thet, contrary to such 

conventional wisdom, solid dosage forms with woodlent possess win be made that 

for 10 have patent high levels of lipsi mamphrocc firimmung material In Peter such 

high prepare michophase4orrung mational lately to be priced In such sixth dosage 

forms. me arventem; have found it decrable to adsorb at least a portion a me I’vi 

ancrophase-fionning material on a solid substrate or disperse the popi nomPhouse 

frouning mi th a water scauble an waser dispensable nuorbi As pervactivid ounce, 

is appropriate adsorption substrates include materials such as silicon Option, dlimarsic 

cannot phosphate, mernimsestil cellulose, and topeum climate. Appropriate water 

bauble or water 6ispervift dispersion matrix materials include sugars such as suchowe 

and tundra, oingairna when such as area acid or archo acid, water soluble Partners such 

as polydextrose, polyethylene oxide, or dextrin Particularly Prepared dispersion marrix 

20 materials are the concipparmon-endandhing polymea Previously described. In a 

Partrimerly preferred embodiment, the upophilic macropifew-fornt materal is 

pictured along with drug in the cancentrarrim?n[mandi polymer. An added advantage 

Of this embodiment. farmsteads when the lipophilic michrophose forming material is liquid 

at temperatures below about 50dr; is met oftedeve Y big h ai of Oporchilic mmuctimarl 

25 behind material, up to about 50 wca or in come cases even more, can often be added to 

the drugYpolynner solid amorphous dispersion while i having me caufting material be a 

Aild Powder or granule at ambient coneftions. 

The compositions of the present invention may be delivered by a wide 

variety of rourea, Including Out net Indeed to, proi out mordi vagil 

30 intravenous, and pulmonary. Generally the oral mute is preferred. 

?arppndciffioni of hall invention may Pop be used in a Wide vani Pat 

dosage forms for adminstroahon of rings. Examplary dosage forms am boadders or 

granules that may up taken orally either dy or reconsfitned by addif Of water or upon 

kuds to term a misfix crony, a thaterns ml cansuless mulboandculatess; 

35 and add Vandri additives may be mir ordure, or granulated with the compositions 

of Vals invention to form a material suitable for %a above dosage forms In one preferred 

embodiment the solid amorphous dispersion of drug and cionampaborienhancing 
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polymer Is formulated as a dry powder and then, prior 0 administration, a dismareparl in a 

settled dust someone me lipophilic momentess forrung material. 

The composit fams of the present romper may be formulated in various 

revs such that they am delivered as a suspension a ounces in a liquid vehicle. Such 

5 suspensions may be formulated as a liquid or posts at the time of manufacture, or they 

may be formulated as a dry powder path a I case, tyrocks y water added at a later time but 

prior to oral adminjustration. Such bowdem that are constituted into a suppirmakin are 

sorrepas or oral powder nor bi Sea powers 

farms can be terminated and reconstituted via any known procedure The simplest 

10 apapeaccon ?t de Perri frof doeswes come as a diner ityroarkso thest rc by closely 

adding water and agitating Afternourvary, fine dosage form may be formulated as a liquid 
and a dry powder that are combined and agpi to form the am[ suspension In yet 

another entrenchment the dosage form can be formulated as Me repeaters which are 

reconstituted by first adding water to one powder to to" a duration to Mich the second 

is paramer is combined With agitation to form the suspension. 

Generefly it is preferred that the dispersion of drug be farrubtarl for long-

tramn storage In the dry state as this pormores the chriarms and phschcop stability of fine 

drug 

Yet another memad to deliver the prifirer"In and liparesphe inicrophawks-

20 forming marmal is to co-admInfli the dispersion and peophilic, m1crophase-formust 

mmbA to or in vivo Ise snvmnmi Tire am amorphous deastrawfur grad issparri 

noraccaphresse around material may each be added separately to fine in vivo use 

smsprovi lYsucer, wrism forest assurr, too d"fixec my be takes weir mi for the 

I I pop hilic m a rophase forming mate di at the same time, or offer the I I ferrite 

25 microphasso fortune material has been taken owly. In personal, if administered 

separately to an in mean use envinerment, the solid amorphous dispersion and me 

11poightic maropharefornang material should be administered within 15 minutes of each 

open 

Since the present invention has an aspeck that relturess to rho treatment of 

30 a condition or disorder by treatment with a combinal of a wasymeridi paid 

amorphous dispersion and a lipeopentic placrophave-finsping matemal which may be car-

administered Schermer the invention also relates to combining separate 
pharmaceutical compositions In kit form The kit comprises two separate prearmarkwhical 

(a) a corporation crampi a red summonses however of pool and 

35 cancontratipmerhompang Polymer; and (2) a composition composed a hispanic 

11heaccOUReei and (2)aa sucathati ops 

administered separately the condition or disorder Is treated ampor ramerhated. The kit 
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humorous a container for bargaining the separate compositions such as ad video down 

or a divided foll parden, wharvin each compartment contains a plurality of dosage forms 

(e.g., tablets) compriang (1) or (2) Annual rather than separating the active 

ingredient containing dosage forms, the kit may contain separate compartments each of 

5 north counters a whole dosage wrind, W him computer separate dosage forms. An 

labournme of this rose of kit is a Niger pack wherein each individual blister demand two 

(or more) cor one (or more) thandeday carrograling pharounceraced composition (1), add 

bris second As andided derchatura cccoundong (2)? Typkayi like 

kit comprises directions for the fooddiflistautlGin ofthe accused connigi Thekitforno 

10 is particularly advantageous "an me separate components are preferably administered 

in different dosage forms (e.g., oral and parembarah are administered at different drooki 

intervals, or when ignition of the individual components of the combination is desired by 

me prionnong physician, in the case if the instant invention a kit therefore wormarsers 

(1) a knerapassurchly effective amount of a combination comprising a frald 

is amorphous dispersion of a low-solubility drug and a conciandrotion-hirrharsing polymer, In 

a first charge form 

(2) a Verraideurtically effective amount of a composition compound a lightfulglic 

rebounded forming material, in a serum dosage form; and 

(3) a container for containing said first and Around dosage forms. 

20 An example of such a kit, alluded to above, is a wo-tralled blister pack 

Befom occurs fore dosee Wherein in mat turcrai reshusiont rel we ardwy wand he use, 

packaging af pharmaceutical unit dosage fans such as tablets, capsules, and the liki 

Blister packs generally consist of a sheet of relatively stiff mal cleared with 0 hyl of a 

preferably transparent plastic madmi During the packaging process recesses are 

25 fornmea in the plastic fail. The recesses have the down and Shape Of the tablets tor 

capsules to be paroked, Nereb the hattlets or capsoles are placed in the =cases and the 

sheet of relatively stiff naterel is sealed against the plastic foil at the face a the for 

which is opposite from fine direction in which the incershas were former As a result, the 

tablets or capsules are sealed In the recreari between the deal fall add the sheet, 

30 Preferably, the strength of the sheet 15 such that the tablets or capsules no be removed 

from the factor pack by manually applying pressure on *a Doubtless whereby an 

opening is formed in the sheet at the pence Of the nei Tai or earoulardad can 

then be removed via said opening. 
it Take be to provide a memory Ad on the bit, a g, In too fwcu of 

35 numbers cast to the tablets of capsules whereby me numbers correspond with the days 

of the regimen during which me tablets or capsules so specified should be Incanted, 

Another example of such a memory aid is a call printed on the card, volo, as fold" 
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First Weak Monday, Tuesday, etc . Stiound Week, Monday, Tuesday ... ?’, etc Cori 

variations of memory aids all be readily apparent. A daily dose" can be a single tablet 

or define or several pills or capsules to be taken on a given day. Also a all dose of 

the first ormparoodd Wer cal a one yl or rodinsi Weis a Owly dose of the second 

5 compound can consist of serveral adverts or cati and sets worse The memory aid 

should reflect this 

Compositors of the present invention may be used he treat any condition 

Which IS subjem to treatment by administering a drug, 

Other features and embodiments a the invention will become apparent 

10 form the following examples which are given for illustration of the Invention rather than 

for throng its intended scope 

?)OyMPLES 

DImersonst 1-12 

is SkAd amorphous motorcars of drugs and Winters concentration-

enhancing polymers were prepared by spray drying ad& solution of drug and polymer, 

using inthera Naric PSD-1 spray drier or a ’mini" spray drier. For Doessmil 1, 2. 9, 10. 

11. and 12 the drug was 1211,48] 4 P3.5-bla aniflatrommethy-benery) memosyearborm-

amlno]-2-?thyl-6-"Iuammethyl-3,4-dihyd?2H-quinolins-l-carbo?Jic arad all ester 

20 (Drug V) For Desperados 3 and 4, the drug was the hydrochloride salt to" of 

zipmandury, (Unig 2A), while for Dolembion 5, the ding was the free base form of 

zipraderdone (?Drug 2B T For Drignorsions 6 and 7, the drug was 2 

phorranthreareciandebrinkidde, 4b,5 6.7 P2-foamit B›

pyndinchmethyll 4b-(pherlylme?o).7-(3,3,34rifluompmpyl) , pbS7S&oR) f’Dwg 3FT 

25 For D[spowere 8, me drug was 5 chloo-1 Hl 2 ourearyfic Word dlxd-lxmi 3 ((31A 

4S)-dirrydroarybournesini -yi+r2RYhynmcxky-3_oxydmpyj stakes (Drug 41 

For Dispersion 1 an ramorphouni dispersion of Drug 1 and HPMCAtS›MF 

was Prepared using a Nice PSO I spray drier. First, a spray solution was formed 

containing 2.5 wP/, Drug 1, T5 wnsf HPMCAS-MF, and 90% acetone. The solution was 

30 spay-dred by directing a Nunn two-flwjd Witerni spray ni at 2.7 bar with a fared 

rate of 10 gimin into the stainless-steel chamber of a Afto PSO-1 spray all using 

nitrogen as did drying gas, maintained at a temperature of 137?C at the Inlet; the owing 

gas and evaporated solvent exited the drier at 49-C 

Tines moVIN deal therhorpyrow dispetimen Wes deadened krys a cyclone and 

35 then died ar a Grueni solvent hal by spreading the sporydrital pamides ones 

polyetwerts-11red trays to a depth of not more than I Am and ten drying them at 40?C 
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for 25 hours After drying, Dispersion 1 contained 25 sAT, Drop 1. The mean diameter of 

the dispersion bidders was 15 Do 

Dispersions 2, 3, 8, 10, and 12 Mrs prepared using the same process as 

dessoped for Dispersion 1, Win the exception Of the variables noted in Table 1, which 

5 summarizes the mi conditions. Dispersion 12 was spopoodrad using a aide PSD-4 

spray drier and a pressure Debate (Delvan SOXI 11 (SA-38d 

Table I 

Own hall Solvan Noi Fased 
De Dru 9 er t Mass Pressur Rate Ti. Tu 
p S Me polymer ideas event yg? e (baparl (9mi yGnt Go) 

No. Nir? a a W) 

1 1 8 PMC,kal 24 e 2 
MF 

-60 2� 2 -1� 40 HPMCAS -1� 20.4 ?dce�tone �840 2.7 20 0 139 
-MF 

3 2A 1 PMCAS 9 Miamian �450 _771� 7 � 50 - T20 TO 
-HF at 

B 4 I(s) PsAi 

AS 

-TK-- me Zvwp› ?1,7�W I� 9 �iW� I 70 
-MF 

yeatione 16� = 4 2 Call 7.8 138 6.7 200 110 45 
12 1 1" zut2 %cmdrea M24 --Ni 761 I�ig- IVS riaGivis 

-MG I 

par Dispersion 4. an amorphous dispersion of zicalzifidone, in me 

plot houra, ?,Urag 2N.), West Pampardy using the men spray mse, Tima Many 

solution consisted of 0 14 ca% Drug 2A. D. 14 Mra HPMCAS-HF. and 99.72 wt% 

?m rwithatual. The pirefind am) a‘ocyT almarmseriz a Cob 

Partner 74900 series rate controlling syringe pump at a fate or 1 3 mi The 

druhmetyares yQui yow ifinithoed ftQ,Jdh a Sartativag system Go top durd lease, 

Module No. SUIA using a heated strabron of nitrogen (100,C). The spray solution was 

20 dispersion was collected on filter paper dried under viscuum, and amber in a desiccator. 

After drying, 4 cabberel K Wr% Doug 2 VYT A, 

Dispensers 5, 6 7, 9 and I I were prepared using ther same Proceed as 

drimnThed or Durpossi 4? ando fus ewspecayn of noted q Indite 2 which 

surnmardes the process partners. Note that for Dispersion 11 the iiii 

25 micesphine-romfifing material (Capribi MGM) was included in the solvent solution used to 

form fine dispersion. 
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Table 2 

Drug Polym sovan Feed 

Disip Dip me$ er t Mass 
Rate 

No. 9 a Polymer Mass Solvent (9) 

dmUmr 

No (man in 

on 

412 

A 

500 2 HPMCAS 

00 

02 Methanol 1560 3111,900 
HF 

5 

213 500.2 HPMCAS- 5001 Methanol 
Mythers"

 

---- 1660 

3 00 

Hr 
� 

0 

3 

254 CAP 2256 

am 

Acetone 7 25 

3 00 

7 

3 

25.3 HPMCAS- 2250 Acetone 25 

3 Join 

MIF 
9 

1 

3.0 HIPMG 0 
he

 

MeulhiAcmo a In 

1? Join 

,h) HPMCAS- 120 Acetone 12 
NIF I 

follm, 

0 

Table 3 summarizes the various dispersions used in the Examples orhich 
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Table 5 

Dispersion 
rail 

Drug 
do, 

Drug Conc. 
in Dispersion 
hadeve, ?A) Polymer, 

Sprory drier Dead 
to Prepare 
Dispersion 

I 1 25 HPMCAS MF Do PSD-1 
25 -H� PNICAS I --K-m ›PSDI 3 
� rG NICAS-HIF -hip� Pre PSD 1 

4 50 Psi Mini 

5 

2B 50 M m 

6 

3 

10 P CAP Mini 

#2 

7 
3 

10 kJCA!3-hdF Mini 

a 

4 60 -HPMCASFsf �sl �PSD1 

9 

1 
10 H-- Ppi � Min? 

1 

0 

1 

35 11-im �PSD1 

1 

1 

1 

20 
�CMEC  
HIPNCAS n 

1 

2 

1 

25 HPMCAS-MG I Pfi 

5 I-PROCAS-IbIF - medium fine grade (AQUAT I Shin Ell 
HPfnCAS-+M high, fire grade (AQUAT-HIF Shin Etsu) 
HPIOCAS-W massum, Precool grade lACIOATAIAG, Sind cdhsd? 
CAP - will access pintualate (NF grade, Eastmain 

chemise CcJ 
Lo HPLIC = hydrafforembi unt cuejulosia gruethocal0l Dow 

Cherrical Cc 
CMIEC , tordboxy methy! ethad cellulose (Freund industrial 

Co Ltd, Tokyo, Japan) 

Example 1 

In tris example, a method is used Is AxAm a candidate Hipophilike 

miscrophasser forming material for suitability in mervidul souncentrationvinharcernent A 

simulated istifferial buffer solution was Prepared by dissolving 6 8 g of potassium 

phosphate monciffs[o in 750 nt of debtrized water with 85 MIL 0,2 M sodium hydroxide. 

Water was added for a final volume of I L. Iflar PF was adjusted 10 S.S F 0 A using 2.2 V 

sodium hydrox the 

thon, a ffect marremar was ended M Me boor 

solution. 0,069 vart nowitiffoxylated cartel oil CREMOPHOR RH40) and 0.031 wt% 

25 fill mono and i Populate CAPMUL hil were added to the buffer to form Me 

fronddicirnicrophase 250 mL offe resulting soluffort %as then added to a vessel in a 

VmKel dissolution di apparatus with autmortictramplIng The solution temperature 

was maintained at 371C, and stirred with a Paddle speed of 50 rion. 
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After equilil to SM. 120 3 nuff 0 Dispersal I was added Is the 

buffer conamming fing lipoputhe unicrophasse, resulting in a theoretical Drug I ters-Centration 

at 120 Wnfl., it all of the drug had dissolved. Samples Mrs Coloured at 5, 15, 20, 35, 

,Sr 60 75 90, 120, 180 and 1200 minutes, bart-frui for 1 minutes at 13,000 G, and 

5 man offaiyZed by thummosagraigni pi abbi a Wauss, 

Symmetry CB courri The mobile phase coneyed of 0.2 v01% ImPO, (in 

waterthmethand in the ratio of 15/85 vollvol Drug concentration was calculoteed ey 
compound JV absedrai at 256 him to the aterounwinare of Drug I standards. Drug 

Measured by HPLC includes free drug in solution, drug present in crugIffolymer 

10 aggregates, and drug in me fitioughlic michophase 7be results am shown in Table 4. 

comi I 

Control I conshishad! of dissolution of Dispersion 1 in mostral buffer 

without the Ill halcm0hase-forming mi 
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Table 4 

Dearnme 
No. 

Drug I 
mrspersion Time ?nitunfiratixi 

(min) IML 
AUC 

min* ImL 
I 

controFF 

1 0 0 0 
5 42 100 

75 70 --15 
20 85 11100 
36 86 2400 

87 3200 
60 84 4500 
75 85 5,800 
90 81 7,OOD 
2 

ISO 
9,400 

74 _t4000 
1200 68 86.100 

�0 �1 0 0 
_0 5 -- 

15 

20’

 

�i2o 

30’

 

35 

Boo

 

45 

’pi"

 

60 
75 � 2 J7 

00 

90 
3 

120 

6 

400
 

1 0 000
 MID 

S 

4? 

5 The sorsernarehons; of drug obtained in these samples were used to 

determine gre mardammi sounceni of drug (,rC,.J,, 1) and the area under are 

conesturaten-verstud,tim curve CAUCiou’) during the initial one hundred apiary minutes 

The results are shown in Table 5 

Table 5 

A 
EM, No. Lipophinflin Drug"’ 

oug not 
nuti 

mosei DsJQ 

she 

Rano i? 
1 1 Crentophor 

f 

8.3 

63 

87 14,000 
& Ca mul 

?tpak 

re 

I sone 64 91000 

da 

I 

Anl? 
?331 
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As ban be soon from the data the test performed with the histiphific 

micropharse-forming material (Example 1) Provided a C.oe that was 1 4-fted that of May 

wroncy, and an AUCm tat was 1 6 fold that of Me cromm. indicating that the Ocophilic 

material is suitable for use in the invention 

5 
Example 2 

This example demonstrates that the hpophilic micaphase funding 

material results In a significant amount of drug being present in lipophilic mincephases 

and decreases the amount of drug present as prediataten but Example 2, 4.0 mg of 

10 Dispersion 2 was added to Eppeadod tubes (in duplicate) containing 1.0 ML of 

douterated PEFS with the following pophilic neemphouserforming matersty: 1, M mg 

Conti RH40 and 0.60 mg CoMmul Mi The solution also comaired 0. 11 any 3-

(trimethystylprottionim 2.2 3.3 d4 sold. sodium nit (7SP-1 a dituterated NIOIR 

repeatedly annual hard, In a Is a I il Orribi ’IF aded suarester 

15 solution (7FxV) was added to each tube. The sessions in the tubes were vortexed 1 

middle, centrifuged 1 minute to remove bubbles, resuspended using a pipette, and 

hydraftered to an 8 arm NIJR tuba Period and ’OF spectra were recorded for separate 

identical samples using a Varan Gemini 2000 NOR instrument By comparring the drug 

NIVR spectra to the TFA standard, these spectra were need to determine the pool 

20 amount of DW9 I present as free drug in solution and drug in the quarandific micerpherse 

Drug in polynnerldrug assemblies was datermined! by subtracting the concentration of 

highly mobile drug train dre of total abodsolved drag. Fred drug and drug in 

the lipophilic microphand together are referred to as "highly modiflo’ di 

The precipitate was analyzed by centrifuging the solution and decanting 

25 the supernatant. The pellet was dred, then dissolved in Di and analyzed by Ni 

The proton spectra van used to measure Me Without: drug radio, and the concensafflon 

of drug in the precipitate was calculated from standards. 

HPLC was used to determine Me amount 0 Obtal dissolved drug in the 

supernatant following itentinfugarson. The drug observed by HPLC consisted of fired drug 

3 D in saluted, drug present in polynarldruce assemblies, and drug in the lipophilic 

rencrophase. 

The mourts of these towits; were used to determine the amount of Drug 1 in 

Powturi in ruchre, mdo% z1auddeei of On Poarribi Or 8 OOWOn Of 

Exandeiii 11he results are shown in Table 6, 

35 
Cement 2 
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Ctai 2 consisted of dispersion 2 in dourearated PBS wthout the 

imprallic mwrOpmi 

Table 6 

Drug in 
Highly Polymer/ 

ngs Mobile Drug 
Exp Ligi Lihophilid’ 

puld Pi 
Drug Assail as 

No. Dispersion Dru Microphas Drug (pi Won (Pittard 
9 a I Ratio L) 

2 2 A cmarrovac 159 W 4W SO 
r & 

On mind 
2 1 none 270 <3 On n to � 730 

Texas paid grow that me compi at gre presenaVroarri provided 

concentration enhancement over the commal, Specifically, the concentration of all met 

10 Is highly marble, maturing either present as free drug or present in tipophifla; 

microphoses. for 9xamPide 2 was at least 13?fodd that provided by Gontmr[ 2, In duration, 

the bracipirste ratio was 5A (270150) 

Faimplas 3-8 

is These examples show concrograthommmirarrami provided by several 

mndidatelipophiliamimpbase-forming?te?als Foreachd5wamplasi 

Dispersion 2 wi added to a solution concerning a poci microlphince-fisarring material. 

Example 3 consisted of Dispersion 2 in solution with a mixture of sodium purpoll acid 

and I -palmRoyl-2?leyl-sn?[y?r?3-phospho0oline I’ NaT(dPOPC’, 411 wil 

20 Example 4 consisted of Dispersion 2 in solution with N@TC/P0PC and a mixture Of 

Twitom 80 and Capital MOM d0/60 edxwt)? Example 6 consisted of Dispersion 2 in 

solution Am Nai and a mixture of Crempophor RH40 and Capital MOM 

(40160wUnd) Fromi coi of Decal 2 in soutroi NaTCAFOPC and a 

mixture of Crummorphor RH40 and Choral MOM (72Y28 actent), Example 7 consisted Of 

25 Dispersion 2 in scratch with Nai and a mixture of Cushicaphor RH40 and 

Arlagral 20 (75/25 all Example 8 pioneer of Dispersion 2 in solution with 

NaTC/POPC and rodrum puryl sulfate ELS) 

For Example 3, to Ordinate the concentration of Drug I Far wed highly 

mobile using Ni 18 and of pretension 2 was added to 1.8 raw of deuterated FEE 

30 candal 0 5 wife, NpTCa,i and tho refientridoe indaverds TSP and xF TFA. For 
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Examples 4 through 8, 0 1 wb/a of additional lipophilic m[cmithape-forming; materials 

were added. The resoults are shown b Table 7, ?ybrrtml 2 (Disiampsion 2 in delidearatted 

PBS without the looppic anicropharl is shown again for corrinal 

Table 7 

Highly 
Upophre) Mobile 
Drug Ratio Drug 

No, I Dispersion Drug Microphase ful 
3 2 1 NxTQIPCI? 20 
4-f �2 �1 �NiOPC + 

Tween 80 & C 
5 2 1 Nal + 2 3 .9 

Chernidalbor & Capri 
0?60 

6 2 1 
_____(4 

NaTCIPOPC 2.4 W7 
Cwm0prhor&CaP I 

must 
�2�  NaTRUPOPC + 

4 

-2.4 78A 7 1 
Crxa?lcel 
M7Cxx1l 1 24 

24 

22m 

22S 

8 MLS 

Goal - <1 
2 

The results show that addition of the graphic microphaw results in 
10 greater than 13 to 86-fold incepasere in highly mobile drug comantioners compared with 

the control pool of the dispersion alone. In all formulations with a lipophilic 

mitbophatio4orming; material in addition to NaTUPOPC (examples 4 nor 8), showed! 

entrancement over the use 0 NaTCAPOPC ectser (Ewari 3)? with 

concentrations of highly mobile drug 1.7 fold to (y7-fidd that crowded by Example 3 

15 
Examples 9-12 

These examples demonstrate concentration enhancement using several 

different candidate upophlic microhninsusaummIng mail in these examples, 

Dispersion 1 was on-administered! to PBS containing the himphilic micarphace forming 

2 D material TWEEN W (Exampe 9) ?fpnrxil MCM (Example 10) Crearl bill 
(Example 11), or a 6Ml (sci mixtow of Cremophor ’UHHOICapimul MCM 

(Extramplea 12)? 

For each of these tests approximately 120 ma of Distinction 1 was added 

to 250 ni of PBS containing 0.5 wt% of the rpophirc mucrophase-forming material. 
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Table 8 

E?Mple 
No, DIsper5[On 

Tere 
(min) 

DM9 1 
cab?rgon 

IML 
AUC 

mm’ ImL 
0 
5 
15 
o 
35 
45 
60 
75 0 

120 
1 5� 
1200 

0 0 
0 11 

mo 
33 400 

1 ?00 
1,600 
2,700 

52 
64 
78 
6 
93 5.200 
w 8.100 
97 13,900 
91 110 Duo 

�0-F �0 
2DO 

i’mo 
A? 
2,BOO 
3,800 
5 ?20O 
6,600 
7,900 
10,500 

5 73 
15 89 
20 
35 94 

94 
60 
75 

94 
91 

90 
120 

90 

18 
1200 45 

15,300 
__16 700 

0 

24 

0 
0 

200 
5 

1-5 
20 300 
35 
5 

60 
62 1500 

2,500 
75 

---76 
89 3,500 

90 103 5200 
120 IIA 81500 
I w 15 700 
12JU 

le, 
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Tai 8 neentmach 

Drug 1 
Example Time Concentration AUC 
No Derai (min) iudTl 1 (infln’lurvarni-I 
12 0 0 

49 IDO 
92 goo 

20 1011 1,300 
36 

45 
60 

111 9 
112 
113 

dung 
5,700 

-TS 
9�T  

112 7,400 
112 9,100 

120 1 113 12,500 
180 111 119,200 
1209 19r 139700 

5 determine the C,,,,, and thdAl during the initial one hundred eighty minutes The 

hands are shown in Table 9 The reents fur Control 1 are shown again for comparison 

To* 9 

Pli Phill I Li 
PO 

C.i 
AUCja 

(min-ful 
Drug 

’b 
ug Rato fudmL) 
at 7 st T?svvdt 
41?7 94 15,300 
41.7 127 15,700 

-d-I _7 119200 9,000 

64 9,000 

10 

As dan be seen from me data, Examples Othrough 12prOvidled C.1a 

from 1.5-fM W Z mfold that Of me cohmf and Al from I di In 2 1 -fold that W the 

control. 

15 
Examples It -15 

These examples dernonst-ol concentration enhandament using Drug 2, 

The d1spartions used in those Examples contained zipmeArome in sugar and 

hydrochloride sat form (Orri 2A) or the had base form (Drug 2B) Table 3 pretax the 

20 compolations OF Dispersions 3, 4, and 5 with Drug 2er or 211. Examples 13 through 15 

le? 

0 
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G3 

consisted of Dispersions 3 througir 5 in solutions witin NOTC/POPC es the Pophig1r; 

microphied 

For these tests 3.6 nod of Dispersion 3. 0.78 all of Draftsmen 4. or 

0.72 mr; or Dispersion 5, was added to musexerreffuge aftes in creepers A suffident 

5 expert of each dispersion was added so that the concentration of drug would have been 

and 18mi-PBSeandaming (dws; NaTCAuOPG 

was widedo te door Trapsmove tube, ? scull vnere qutioncy Motor usage a vical 

mixer for athrout 60 seconds. The samples were centrifuged at Q,000 Got 37"C for 

If iturt Thi noccul supom)ssork cessation was then excel dead buoyed IS ?Syr 
volume) with waterhinisthatiol (1/4) and then andleared by high-cerformance liquid 

consisted 0 0.02 M Kil pit 3,01acetoniturie in the ratio of 60140 vollvol. Droug 

commuramon was calculated by compoung UV absorthance at 254 nm to the morpheme 

15 of Drug 2A or 28 standards, The contents of each repediver tube wares mixed an the 

Vortes mixer and allowed to stand undisturbed at 37GC unit the reput spread was Wken. 

Samples "to colectiol at 4, 10, 20, 40 90, and 1200 minutes. The results are shown 

in Table 10, 

2D Conlrovy fF5 

German 3 through 5 consisted of Duspervoins 3 through 5, respectively, in 

PUS Womporat the babasafic 
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Table 10 

Example No 
Drismersorn 

rime 
mai 

Drug 2 
Concentration 

InahoL) 
ALIC 

min-Tai 
13 

0 

3 

0 

0 

4 

1 
?73 DOG 

110
 

0 

168 1400 

20 
13y 211,00 

40 108 11 go 
90 59 9500 

Ago 
14 4 0 �0  

4 
12 10 2,4?:::?�,  non 

20 43 500 
40 47 1,400 
90 25 0,2 

12W 15 2b 1930 
--15� �5 0 6-

4 74 Igo 
10 2 Soo 
20 37 goo-
40 21 1 500 
90 2,400 

1700 12 Ia. 
Goods 3 3 0 0 0 

4 23 100 
10 21 200 
20 24 40D 
40 20 9M 
go 6 1 600 

1200 
irms 4 Qc� 4 0 0 

4 10 0 
10 13 100 
20 16 200 
4z 534 
90 

--n1-3 
9 1 100 

1200 4 8,000 
on 15 5 D 0 � 0 

4 27 100 
10 M 200 
20 18 400 
Q 13 700 
90 7 Zoo 

1200 7 �?l  
8?500 

The inardendations of drug obi in mass samples were used to 

didermue, me Cw? and the AUG. during the initial ninety names The results are 

shown In Table 11 

4K 
T-51 
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f 
Liprophilic Upophifle’ C’PW 

bri Dispersion Don Dome Race hisolt 
13 3 ??NOTUPC PC 25 173 9500 

?tet 3 2A none - 24 1600 

14 -- 4 M NATCAPQF?C_ 25-- 47 3200 
Control M none -- 16 1100 

4 
15 2A NlC/POPC --1� �25 74 � 2400 Ee col Wt� � 

2A none 17� --7-2-00 

As can be seen from the data, Examples 3, 4, and 5 provided C,sw were 

7.2n Z 9-, an it Z7-fed tat proadded! by each misherective correct. Posemblas 3, 4, and 5 

Provided All values Mat were 5.91 2.9n and 2 0 fold tat provided by each respective 

control 

10 
- Efromples 16-19 

Examples 16through 19 evaluate weveral l[pophilic micooplase-forming 

mi with dispersions carrharling diffirannedrugi 

Examples 16 through 19 consisted of Dispersions 6 through 9 in solutiers with 

15 NaTCWPOPC or Tabrom W as the lipophilic ingrophase mature. Table 3 shows the 

compositions Of Dispersions 6 through 9 

For Examples 16 and 17, 3.6 ing of Dispersion 6 or Dispersion 7 axis 

added te FES teri 2 M% Taxi 80 (the Drug 3 coresertiveflibn would have Veen 

2W hisinfl- if all 0 the dmg dissolved). For Example 18, 3D ing of Dispersion 8 wes 

20 added to PBS pri 0.5 wevs NaTCAFOPC plas Drug 4 concentration would have 

befrot 1005 , dmL T all or the doug; dsizoi For Example 19, TO rep of Dispersion 9 

was added to PBS remaining 0 5 wi NaTUPOPC (the ON9 I comeenntion weak! 

hiress been 100 pWmL if all of the di parched). Dissolution tests were parromwel as 

dissected above for Exanni 13 through 15. Drug 3 was ani by TPLC being a 

25 swoUsesSymmearyCl#esumin The mobile phase consisted of 0 02 M K-2POI, 

pH 3.01acessi in the ratio of 60140 vol/vol Drug concentrationwri designated by 

comparing UV aiVsorbarge al nm to the aboomance of Deng 3 standards, Dal 4 

was analyzed by HPLC using a Zol SIB Cia column. The mobile phase consisted of 

assay thermal 0 obe haVo of fgsO5 arbors, Drug driacimor was calculated by 
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Table 12 

Example No 
Dispension 

7ime 
(min) 

Dmg 
Concentration 

kmIMO 
AUC 

fmjn-?rnl-) 
0 0 0 
4 
10 

TQ 300 
193 130D 

20 206 3300 
40 212 7500 
S3 237 IB,M 

1200 207 

17 7 
0 0 

___?47,800 
0 

4 174 300 
10 193 1,400 
20 198 3400 
40 212 7,500 
90 205 17,900 

1200 217 

18 8 0 0 
4 1019 ?2 000 
10 982 
20 

90 

11004 
970 
MI 

_bOOD 
18,000 
37,70D 

?88 000 
1200 28? 779 400 

0 a D 
4 � 94 200 
10 800 
20 40 86 

80 

0 

go 

66 
--3-30-0 

7,200 

06 

1206 28 63,800 

Control 6 6 a 0 0 

_ 

4 

10 

1-59 3-00 
149 1 no 

20 

148 

?60 

2700 

40 

130 
5 

51500 

go 
117 !00 11 70D 

12PO20 82 

!21 

1?,300 

C 
annul 7 7 

0 
0 0 

4 

4 

210 

0 

0 
a 31 

43 600 
6 1 600 
86 5,200 

12 4 ?? A. on 
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Table 12 continued 

?ndtr[e No, 
Duldersion 

Time 
(min) 

C., 
mi 
mul Cmi ’m 

?Uol L) (min Am 
’??7 

Combat 8 8 
0 
4 540 1,100 
10 5 2 4400 
20 6 11 10400 
40 620 22,600 
90 59?- 5 2 900 

,000 

Central 11 
0 
4 70 100 
10 64 Boo 
20 59 1 no 
40 50 2,200 
90 42 4,600 
im it 37gXQ, 

Use concentratil drug opened in these samples waste used to 

determine the Cu.s and the AJG,, during the initial ninety minutes Tharesulthme 

shown in Table 13. 

Table 13 

Lipopludel AUC,, 
Ex Lipophilic Doug CIIAQ milin-Al 
No? Pispi Dru Polymer Micusbas Ratio (119 

0 a L 

16 6 
- 

3 CAP Tweed 100 212 18,000 

Coni o-- -Y- --5A�P- none -- 159 11,700 

6 
1 7 7 -3- HFrWMCA�S-  Tweed 100 212 17,900 

MF 
-Gopperej �7� 3- HI�Pi no a -- 0 5200 

7 
to 8 4 UP 02TC150 5 wris 

MIF PC 
C?n�tmj ?8 4 HPMCAS none - 62G 52,900 

8 MF 
19 9 1 HPMC Nei 50 95 7200 

PC --

Contra- 11 HPMG none -- 70 4600 

9 1 1 
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Evened 20 

Petition coard"it were measured for Drug I in FEE with the lilosPhific 

microphase-forldning magareds GamUl MGNL a 22 1 net ad) mixture of Connections 

RH40/Capma[ MCM. Pli F127, TNEEN 80, sodium hei sulfate (SLS) PEG 6000 

5 distrearrage, MYRJ 59, Cremophom P25 and NaTCIPOPC, using the following method 

First, highly mobile Drug 1 concentraflon was measured for solutions of mystallne 

Drug 1 and varying concentrations of the [propleflic recroperser material, or with 

Dispersion 2 (25 WHo Drug I win HPMCAs-mr). The concentration of Drop 1 versus 

concentration of lipirphilic microphone material was graphed, and the slope was used W 

10 determine the pension cruniffident of Drug 1 in the lipulphiphis nscrophower material frour the 

scratch 

jDrug]F.-Kvnp.,. 

For example, to determine the prall xerafficant for Ung I in a 

2,2fl pary hatedue 0 Geourrophoso RH40ICapmol MCM 2p mg of chrouliner Drug I was 

is added to gO ri of deuterated PHS conterring "IF TFA standard and 0 047 wtv. 

0 089 M% or O?164 wV% of a Countercoup RH40)?Pmud MCM mixture G,Vl wareg, 

Each solution was armed overnight at 37-C Hlrodul pri Drug I concentration fress 

shown below in Table 14 

20 
Table 14 

Highly-Mobile 
Drug I 

CremophoretCapmul Concentration 
gal 

0047 
0,GS9 23 
0,164 53 
Iii I 

25 The slope dider edge in Table 14 [Drug],,p?-[Drugjf,.-Ko-Xiip,p?,is3g,000. Dividing 

ardeffirregres for me remaining picimlic unbounded materials were calculated using 

southernmost The summary of partition partial is shown in Table 15. 

30 Tessa IS 
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Lee, Determined Using 
Crystellne Under I 

mineTureng D a 
[Agazonan 2 
1? 000 000 

Caurropler RH4010apirsul MW 3,81Y) Duo 4,700,000 

PEG 6000 midearam 1 ?40GOOO 
000 

aardi Lou 
Tweet �80 

---- �= 

-PY�RJ 59 
�120 - �OOD 

Cr In rA25 
---122-OL0�

000 
NalraOPC

 
_63 

33000 

The data in Tiddle 15 show that pophific miumphism forming materials 
With a wide range of partition adaffirsams wor Drug 1 are available. The data also wide 

5 that the addition aceffirdent measured for Drug 1 and a 2 V1 SWIM) Opium of 

Gremophor RH40/Capmof MUM when using Dispels on 2 was greater Man that 
measured when using crystalline Drug 1 This is because Dispersion 2 provides an 
enhanced free drug consideration over crystalline Drug 1. 

10 Example 21 

Solutions tognmining Drug 1 in PUS With firpopirlic mucaphase-forming 

maecips wern analyzed usag) y9m sommiring to weernmir a are see of Innis ?Plrzrrlw 

racraphases, TO fron these sirlditions 3 mg Drug I was added to 10 On DES declining 

0, 1 wtiv ?alprnul NACNi7azm 80 (W). Or 0 1 wt% Crucial RH4(x Capmul MCIA 

i5 (517), and equilibrated overnight Solutions Was Shared using a 0 45 RD PTFF tailings 

filter to remove any Undloadved species. Dynamic fightiodistuing iffeact the 

solutions was measured using a ESE NICOMP 380 Submuccon Particle Sizer. and the 

size of bpophiffic miloopharses; in %a solution was couninflated. The man particle sizes 

dramenter) for the bulk of pariddez; in solution am shown in Table 16. (The 

20 value reported is a volume-weighbod mean, assuming a gaiurearn s ze distributor, Who 

approximately 85% of the particle volume ming within about 30% of the mounted ans) 

Table m 

DLS Shown 
Linothriffic Particle Size Mrarplasix I-pophiltil Drug 
(01 WP4c Ratio mm) 

Capimul MC4 1 3 33 14.8 
Tween 30 



0 

Up Uill PICT/11303100305 
72 

I Cramul MCM (5/2) 1 1 1 

Example 22 

The ofernantratior-enhancement provided by Dispersion 11 comprising 

5 20 M% Drug 1, 20 di Capital MCM, and 60 dits, HPMl was determined using 

NMR analysis as follows A giv mg sample of Dispersion was added To 1.8 mL of 

daudedixed PBS, and the radial standards TSP and eF TFA. as described in 

Example 2, The concentrated of highly means drug groveled by Dispersion I I as 

determined by NMR is shown in Table 17. For comparison, the results fou Control 2 

10 gansperson 2 comprising 25 M%, Drug 1 and 75 wife HPMI is denied in the 

While Tribes sets sexced that the of his meave Di I Vasicked by 

Dispersion I I . curnsel the Upoichilic miumphayse-forning inciter at Calmdul MCM, was 

greater man 980 fold that provided by the cantrol ormigniscrion thert did not contain the 

igpiesink hoamob 

is 

Table 17 

High y Hill Lifibigh, 
‘Q 

st 
8 

Me 

Example Microphase Forming Upophile/Di 

I 

Drug I se I 
in 

No. Dispersion 

ir a 

shneri 
%he 

dam 

22 11 Until mum (included 1 rou 
n is vision I d 

is 

on 

Carl 2 2 none --

Easernplai 2?25 

20 The chnsentration-emancensind provided by Dispersion 2, comprising 25 

W% Drug I and 75 M% Hi when co-aimmunstered with various golden 

micuplase-fierning materials was diserminnecl as follows. A 7.2 mg sample of 

Dispersion 2 was added to 1.8 mL 0 thembereated PIES? and Jay reference standards TSIP 

andsrTFA to Mich had been added 1.8 has of the peophilic ducrophaset forming 

25 demands shown in Table 18. The concentration of lighly Mehra mind several by 

Dispersion 2 smadjohniteened will three (gentile mitaxi was 

determined by NMR using the procedures outlined in Example 2. The results are 

breser-Ared In Table 18, as is the result for Central 2 These data show that the 

30 morophasirTforintrig materials Was Faster than 2 4 to 360-fold that provided by the 

scandal composition that did not berivin the lifestyle michophase terming material. 

40 

jivV 

PY 
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Table 18 

Highly Media 
Example Dresi Microolonso Liportle/Drit Drug I 
No Dispersion Forming Material 9 (Figi 

Ratio 
23 2 PEG 

Gateardes
 1 2.4 

24 2 Grem0PhQFICapMW 1 170 

�23 
--

2 

1 
Go
 r 

im M 1 360 
Contra[ 2 

f 
a <1 

2 

5 ?xadrrdl ’t-M 

The concitntrati on obandament provided by Darres ion 10, comprising 35 M% 

Druir I and 65 wt% CAIEG when comeminxistered with vai I pophic mripyrobass-

loarmi rrafteridus vess devirmured as f6dones A 5 1 mg parl of Us pension 10 was 

added to 1 6 mL of expanded PER and the refesence standards TSP and ’OF TEA W 

10 whicir had been added 1.8 rife of me Pophlic pucropharse-forming materials shown in 

Terre 19 The concentration of highly mobile drug provided by Dispersion 10 co-

administered wit these upophisc mincrophada?forming matheras was deaml by NMR 

uang the procedures outlined in Example 2 The rei are presented in Table 18, as is 

the result for Central 3. wricar comprised Dispersion 10 without a ripophilic microphase-

15 forrinning material. These data show that the concentration of highly unable Drug I 

prose ded by Dispersion 10 wryi Ori rewow Weepirk; mileveyerhase-

forming proper als was greater than 3 4-fold to 210 fold that prowified! by me central 

Composition that J or not banner the rearphilibe microphase burning material. 

20 Table 19 

1 
1 HiblyMori I 

Example Upotffic Upophill Drug I 
" vu? " No. ?di Ratio (4-H-) ?,7 

1 1 Material 
26 

tDisperiddon 

10 PEGIDridearate 1 3.4 
24 

_L 

ID 

*Mio??l 

Cray DabodCalamul 1 120 
512 vitfixt 

28 10 Caml CM 1 210 
5cor�tru 10 

3 

none Or 

Or 

Example 29 
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This example demonstrates a pagi micapplare-fannIng material 

adsorbed to a solid substrate 

Too Ypool mongoose forming roadood wass Indictment le a saw 

substrate as follows. Flat, a quantity of calcium dilicaus (Zedopharl 600. available from 

5 JM Huber Corporation) was drical in a vacuum even at a temperature of about 1 00-C for 

5 home. Next a 69:31 (whot) ensure of Crestrophow RH 40dCsddml MCM Was 

prepared. This meardis were warmed suddenly to become Oil and 6.9 g of 

Cremoldhore RH 40 and 3 1 g of Capmul MCM was added to a vial This mixture was 

warmed to 37-0 With constant shrimp The mixture add diluted by adding 10 g of 

10 methanol (1:1 mass ratio). The resulting solution was agitated and then somed at mom 

temperature. 1 1952 g of the Computers RH 40 Colonel MCM sell and D 2015 9 of 

corkrum silicate were next added to a vial Tried materials were mixed to forma slurry and 

then allowed to di in a hard hood at room temperature overnight Thevialowarethem 

placed in a vacuum desiccator and allowed to dry for about five hours to remove residual 

15 methanol. The ri heausnal was a drit. freely ficaring powder having a welght road 

of lipophilic microphasse forming material to solid substrate of about Wl 

Extempriez ao - ?I 

20 Campbell comprising a sold amorphous dispersion add wor 

microphone forming material adsorbed onto a solid substrate were dissolution tested he 

determine whemer the comparison provided concentratiouTembaroopmene. 

For Example 30 7 2 and 0 Dispersion 12 and 12 mg of the adsorbed 

Oil rucrophasse-ohnning materlal of Example 29 was added to michroentrifinge 

25 tuaws, 

For Example 31, 3o me of Dispersion 12 and 12 ing 0 1110 adsorced 

lipophilic mucirchnse forming material of Example 29 was added to microcturri 

those. 

ForExcurni a sufficient amount ddispencon was added so that the 

30 concentration adi would have been approximately 980 legal if all ofthe drug had 

drounved For Example 31, a sufficient amount of recorded was added so that me 

consentration of drug would have been approxintraddly490 Tg/mL it all of the drug had 

dissolved The tubes were placed in a 37-C tempeaccure,dentrolind chamber and 

1,13 mL MFDS was added to each respective tube The samples were quickly mixed 

35 using a vortex mixer for about 90 seconds The samples were centrifuged at ",000 G 

at arivr; f,, 2 Timess, The reported; peardepossal rool was ever around and dibuthed 
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75 

1 5 (by volume) Val methanol and then small by HPLC. The contants of each 

respective tube wers mixed! on the vortex mixer and allowed to Stand undestrumed at 

31 until the neoft sample was mean. Samplea were collected at 4, 10, 20, 40. 90, and 

1200 mind". The rescults am shown in Table 20 

5 Controls 10 - 13 

Control 10 cominsted of 7 2 mg of Disineirson 12 but no mulatto 

mincrophim-forming material 

Control I I consisted of 3.6 him of Deperi 12 but no Trocrords; 

inscrophase-hat material. 

10 Central 12 call of 1.8 mg of crystalline Drug 1 and 12 mg of the 

anknestxrt sueschak maimend cl Examode 29 

Contra 13 consisted of 0 9 mg of cCaWI less Drop I and 12 did of the 

adsorbed Ilpoph[lic micropha&e-Forming material of Example 29. 

15 

0 
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Table 20 

Example No. 
Distension 

Time 
Drug 1 

Concentration 
(min) ?uqmm) 

A-C 
(min’hq/ML) 

iru 12 0 0 0 
1,710 4 650 

10L 817 6,710 
20 775 600 

=t46::?741? 
___L4 

29,700 
9 
0 
0 731 

31 
?86500 

31 12 0 1 0 0 
4 407 821 
to 392 z,220 
20 an 1070 
40 W2_ 

. . . . 

90 357 
___L4_500 

32,800 
--Cob"I 10 12 0 a 0 

4 189 Mal 
10 43, 2200 
20 726 7,960 
40 769 23000 
90 681 59,800 

Contour 11 12 0 0 

� 

QF2 � �1 Ser 
10 227 1 170 

354 4,080 

90 
369 11,300 

�2B 2�M�
Central 12 none 0 0 0 

4 5 11 
10 5 37 
240 5 83 

83

 
40 5 

82
 

182 
90 6 453 

CamMI 3 �mne �0 a 

0 
4 3 8 
10 3 27 
20 61 0� 4 

a 

4 137 
--go r�?---F 3-33 

The concentrations of drug obtained in these samples were used to 

determine the Cmax and fire AUCm during the initial ninety minutes. The results am 

shmar in Table 21, 

Table 21 
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Ex Lipai Uppostrues Ciassi 
Ati 

No Dispersion Drug Microphone Drug Ratio dardirl 
Inlin-milml 

30 12 1 Cremophor/ 5 850 66,600 

Control 12 1 
--Captnu 

none -- 770 59.300 
10 

Control none 11 Criphod 5 6 450 
12 ca mul 
31 12 1 Cremophort 10 410 32,40-0 

Capri 
Central 12 

none
 ne 

370 28,200 

Control none 

Crams mo 

Che shorl 10 
13 

Capmul
 

Combining a solid amorphous dispersion and adscurbod Tool 

nalcrophi forming hall provided greatly amended drugi concentration relative to 

5 contruplis apparatus of equivalent amounts of crystalline drug and 11pori micraphaway-

forring material. As ch be seen men the date Example 30 provided a Cmec that "a 

III - and 142-old that Provided by Controls 10 end 12 respi Example 31 

arranged a C?o hat was 11 - one I U2 Told hot provided by Carl I I am 13. 

rappecavely Example 30 provided an AUCTO that was 1.1 and 148-fied that Provided by 

10 Cereals 10 and 12 respectively Example 31 proAded an AUCv,, that was 1.1 - and 

98-fed dust President by Caussis IQ and 12 respadenty 

Example 32 

A combination do solid amorphous dispersion and resurryed urpophile 

is Micropluive fornaring mal "a dosed to aqueous solution and analysed by WE 

using the procedure of Example 2 to detuarmine the amount of highly mobile drug thad 

was present in aqueous solution, ccurnpared arth deans a dispersion alone, 

For Example 32 7 2 Qua a Dispersion 12 and 12 mg of the adsorbed 

upophilic morophase-formling material of Example 29 ware added to Id all of Paul 

20 demanded PEE containing 0.5 Miss NaTCYPOPC and a TFA standard (0.001 3M "F), 

Samples were had at Zi and sprayed for one minute and then trandemed To an Brunn 

Whose The concentration of drug was determined Through integration al pauslas 

and comparison with the TFA preass. 

Coni 14 was he sixone ary Exrompity, 32 but easnespass rib adeentand 

25 lipi misrophasse-forming material. 

Results are shown in Tapia 22, 
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Table 22 

Ex Drug Ratio Drug 
No Dispersion Dmq 

up 
Limprific oicraphime i4ii/mi 

32 2 Menno ?holCa mul 614 
C 

th j? ... 
to rol none t Td 
14 I 

The traffic their tat addluen of the insophilic promptness forming maternal favored in 

5 a 4&forl rocafecter r invi muchiso Mug compared with the cri 

consisting 0 the dispersion ends. 

Ira terms and amorphous which Pave been employed in the foragoling 

specification am had therein as terms of desorption and nor of initiation, and there is 

10 no intention, in the use of 800 more and expoerfons of excluding squivatents of the 

features shown and recall or contains thereof, it being recognized that the scope of 

Me invention is deffirsed and mited DY the claims which fichrow 

LA 
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A comparison cornpirsding: 

(a) a arlid amorphous dispersion compinsong a eveni drug and 

a torrincestri eirmarbourg polymer; 

(b) a opoph[lic microphose-goodding material, we d compsobtan having 

a mass ratio of said prophilic crionsposersed?fterming material to sold 

low witutualty drug of bodu a I to 100, 

(a) add lipophilic microphado-Forming material being present in a 

10 counting ancrund so that said composition moral concentraten 

enhancement of said drug in a use environment relative to at parst 

one of a first control compost on and a second ci 

composition; wherein 

(r) said first control composition consists essentally of an 

is ago valent annular of said solid amorphous dispersion wth 

ind iforplorlic marrophaserformine maymnal consent; 

(it) said second during composition ispershoss essentially of an 

amount 0 said kovir soublity drug in 

undispersed ficurn with an exturdeflort amount of said 

20 buckskin, mromphAse-fichning froaderial but onto no 

Protocol and 
whei said Pri fulichObluen-finforld material is water immiscible and said low-

solubility drug has a proton develfroluent K, between and use environment and said 

Indoor burcrophase-forming mai of at least 0 02 vi S .. 1, where Swc, is me 
25 maximum aqueous solubility of said low solubility drug in with, 

2 The composition of claim 1 wherein said lipoi mucosphase-forming 

material forms Nostrils micurphadoess in said use abolishment having a characteristic 

clargeter of less than about 10 arm 

30 

a The d door I saversin send popi inscropluee4onfrang 

material is selective from me group consisting of medurni gluccully mono . dii and 

tri-alloyans, sorstan answer ding-ribmin fatty alcohols, long occur fieftyracal 

ishosphodol mono and digypedi of caspre and pi and, poldisurninhylose 6 

35 apricot kernel all, frollasymergene such oil, propylany glycol monclaurnate, propylers, 

glithurldmil tat?p?te,polyglyce?l,sorbitan?sta?of?t?acds gil 

chashooleates. motion chain triglydrandes and long chain tinglycendes, and mixtures of 
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mono-, at and firglystandes, or liguot dedval of fai aides soch as 

all alkwhi freehanded coconut olls, vegetable oils, fatty acid esters of alkyl alcohns, 

alcohols polyoxyethylens okylethairs, fatty acids 

fatty acid all ametylated qydi fatty add moncesesurs, acadyated gaymerd fatty 

5 add diesters, lower alcohol fatty acid estate froluethydre pyonj hatty acid Botany; 

"theyeare glyca gycerd rally add cards, polypropylene glycol is* acid essm, 

Polisoxyethryoune glycerides ai acid derival of monsattlycerides, lactic acid 

derivatives of digglyceddes, dealers, coast dl?dyssfml sodusan hoy aed eadearry, 

proyevoiyethyerre scroll fatty acid esters, polyoxygi polyodysmeyere block 

1 D copolymers. ftenseaterhad vegetable olls, stands, sterol derivatives sugar areasho sugar 

ethers, sucroglycandes, polumfoal vegetable oils, adysoxy9thylemer hydrogenated 

vegetable oils, reaction products d polyals and at least one member of The goods 

of usly adds, godiffides vegenable dos, hydrogenated vagedi oils, and 

stands; and sell thei 

4 The composition of claim I wherein said solid summons dispersion and 

sed trephine micandessise-forming material am both present in a single dosage form 

5, The customer of claim I wharen said ow-soutifily drug has an 

20 a2warl dai Verdi el at cost 0 Xrb usn. 

6, The compositon of claim I "idudin said recounts rmcnimmase-forming 

material is present in a sufficient amount so as to provide a conceintradon of highly 

mobile drug that is at least 2-fold that Pery ded by at least we of end first ci 

25 compoi and send second earned composition. 

7. Two caurfacral of coarM t wherhan bad Trani a 

mi u in comentrat, on of dissolved d rug in said use entrourionament that i s at least 1. 25 

fold that provided by at least one of said first control composition and said smund control 

30 compossithOn. 

8, The compound of claim 1 wherein said composition provides a 

dissolution area under the curve in a use envincrument for any 90-TInure period between 

the time of introduction to the use enhinomweent and! 270 morsels noci newconal to 

35 me use environment [hat is at least 1.25-kold that provided by at lance one of said first 

control composition and sold second control bernmoseran, 
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9 all claim I wherein said composition provides a wal 

beervatill of at least I 25-fiald relative to of [east one of said third central composition 

and said second control composition. 

5 10? The composition of claim I wherein said composition Provides a 

fied1fairsted referee bidavailarl card of fencrC Sga 2.0 

I ? The conference Of claim 1 wherein ind composit on provides a 

precipitate rat a Of at least 1.25 frold roloVe to at least one of red first added] 

10 composition and said second control crempitaition 

TZ The completion of claim I wherein said composti provides 

concentration enhancement of edge law greutmartar di W died wre wwrognmene relative is 

beth so d first commel degracalt on and said second control compowli 

is 

13 The composition of claim I wherein said drug is asserted from Me goes 

consisting of antsyperseneves, infirmity agents inthdostIng agents. armigenvulgants 

blood glueraw-faceing; agents, decongestants, anfithistamireas am Worries, 

antreerspoships, beta plockers, aliffunipmr-actories, rinhipsychbitic agent, fall 

u emphases, ant atherosclerotic agents, agese, accargers, drivers, 

aupiNmoillne diatom agents arrittimpotherice agents, antibacterial and aldfurgal agents, 

hwcmGJC aspects and I’Voldepprom agend, am-azTell disease agents ardbotics, 

ant, depressants, and arl agents, g1jecirgen phosphorwasse inhibitors and 

cholesterol ester transfer protein intrithears; 

14, The composition of claim I whandin said concentration enhancing achamor 

is selected from Me group consisting of hydrenbrotal mother retarder scatter 

succirate. hydrossiharopyl nethyl cellulose ighthelete cellulose agenda pitfall 

bell Kedde meresel ethil caudisi, and legforecterady Mew 

30 cellulose, poloorners, payindplarchdogna, prownyJ alcohols Met have at least a portion 

of Men hiscall mind in hydrolyzed form and mixtures thereof. 

is A method for co-odarrietering a got d amorphous disprearsion and a 

hotichilk m1cropgresit-forming material in vivo, promeamseirm 

35 (a) hirming a solid amorphous dispersion comprising a ow-solutiflity 

ding aw 0 porsever 
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(d) providing a 11pophric microphase-formirg material, wherein a mass 

ratio of said hasphiffic micumphase-forming materal to said low-

solubility drug is train 0.1 to 100; 

(c) administering said valid amorphous dispersion and mid upoal 

impolorrai in a sulficii amount one as ar 

provide concentrabon mhormenneird of m1d drug in a use 

environment relative to at least one of a fair control composition 

and a second control comilecafflon; wherein 

(1) said first control composition concrete essentially of an 

and valiant amount of said solid amorphous dispersion with 

no impow microphass-fournfring mail present, 

(0) ism somew iraddirat ?fpwshvr, couredws. radvandwy of ari 

equivalent amount of said low-whOlity di in 

undifisperseed form with an equivalent amount of said 

15 hPi marripmese-forming marldral but with no 

comannuitiorr.enhamang hall and 

drummed sold pophro madairdanose-forming material is water mundscibe and said i 
mlubJJ[ty drug has a partrion thefficarg K, aviation sand use enmrommarrit and said 

Ill michrophom-frouni mi of at least 0,02 wvnilft?. where Sw? is price 

20 morairni aqueous scoubilfts of said dcsi?mhupliry al in whi, 

0 
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IFeIL W to beef 400 1311111 
hard delfdi Ids"All A 11 it 111A In I as 
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sall 1111 11 IlIbIllfild he,,, be Ifllljl ]be pinA,, It the P’,AI Anal hill.... flash R, 
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insholl IIFVIIAA A Ron Uld fil FoUnin SAIN ol slanal. ill anderill 
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A il Art the fall. 111111111 fild ALL LIP ]III for mccrel by MICIALCA) had 
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ISO, if in, far I’d IPPIY3318 Ar fland Monagary false 11111311, 11 till Iths"Ard"Iffil I S So, No 954,257 Off 
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,bbilic,1111,1N. I her .. IN micalland 1, Fred] ... 91 Flexible BRIEF INLI RIED VXN 01 11 IN DRAWINGS 
fall.charradd IN prooded IN, the full hill .... It Ill Fly 
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111?,11IMI If’ No 11111 
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ILL ... III I, c,rry of the boost I, III, ... dy 

%I, 11111,11alut L,cony"t ,, been 
"I’lud gold I’llulod InielfiIIII ,yone [am,, build, I 
athain quantity of the gadsin,ab, yould he oureel 1p,L 
Into Elie nozzle III, in, Palo,, mu I I cogmu’u, I 
pf,",, ’I’ll has no Lanuummort day Or, M’,g and fell 
Ing Of IhO allied Ill youll the gloduld, null Melange Of 
to’ ellelfal younyoultnory off by dell Pry in 
enthe of a lml 1.1 Ill’ Ile It than gual PAIL end In 
ot Of At Most 11331LAII 11 till I. It you Iyal 

3U 

Il 11 Allow He In 10 goal A aconite or ..... .. It 
hyllinuIll linnolly dyl 31111yon It Ish you" III’ nololl 
Poll"’ panDMID11 till Ill to Inplooll obb, all blonde 
Ily buttheye Oil If III Undu land obOdw, I It, fat 
ll Sdinagoll Of MOLUM bloplellil 31 1 ,m,,n 
OCCUffento In Spray d3f no and Sproon afoul PrOs"Seena to 
ILL yalloolly, thou pylaely, .11 ... no lon 1.1 11 the 11111111ng 
,It fashionably, Ile foloolplooll 31 Ly"’Joyd"yally" 
to poll and louggend he noull Unload belong 1111 
you tyinfaRl solutions RuJ the MAXI du alone In, b1IfI3M. 
11 IS in tba agoolore drel If In. On, If hush of 131 IS 
Pool fall I’d" foululdlylell If 11 I? I LIU’ go FIIL 1111 

de. Of , bull an,] ’I wtimmou’l u If al I I I I . 1, If 

ILI I 1 11 ?u 
bond Ill 

has I .... ]led hy,tud, ills lity"Oul badly I I ,, 1 
011 [,,,111 

doodugh I ILDI’ll doLl o full’ I full 1 0 Q 
’a I’llyall 11 

"Iffil.111 (I fly, Led "I’ll" ’I’llo, I I of I I HI 
I not 31 ’lot 

.... no th, 
"One, full Co., IN jlrrcfc"blY I . It I , .1 ",1, ’no, us ba, 
,unnod, I det 11 11.1 funding 11,11 .1 It Ile, all tunneler I Lou to 
JbIdLIMpull IIIII Illegible 1 111111 the andellut’lluelly doll Ill. III 
.It, IPhIrIIJIl full 11 IOLL III IIIIIIIII 1 11 

Pull 
U ... fund In ’a 1.11 I’llon goll"OLOIJI Iffinally M01111 lu of he ,J, 
has noloo I Orst, ofung "I I" goal an as to ,too Or nj I . . d ... 
ban ... he toy wy found alwa, Ile, Ill Reynolds om ... "m ’l 
.... ounnothyd"I I you If If’, "union III been should Ill alone, 

b0offloughtgoOt to fly" th’Sonlyonflunguy twines, draw Q foolid he 
11 to hypolthl he .1111111 COILPOUL-1111 111.11.10 

131 the lose Of lady fall VIONCIA’all the dy told Logeng It 

’coulpfed funda , hall ws’n hoodo"fa .. u "Itud In 

legal no ..... I Ill sold Ill to 1,s, u1nafty Ill 
"lady of 

I, mbum, .,I 
lefulnual If the If you, Inang ’All A (he ROUL III not I ’no 
K131111 bull I’llonlDn’ 1111 ounna 1111 111 I’ll hall 
has .. q ledillunaly to he bull folon III hall head holl full I 
Under sudy3final h... I ung no, the Indent adjuddelayt 1111 f 
Ill, ..In mam In gy,nd to 1131 founded ILL"’ If a W,, If 
ambmnt all 3, 11 lould$ buyle lol Il hall 11’.. 1. Id by begullyll food’ 3(1IIgI suflyl to Leon Ill MR,nla,n on p 

thbong nor 
Inifild! al d"Inbol L.11 ablead y 

do. duIOyng ; .. It unallynoboul Ill befin 31 ’by 
Loy’lly houl OAIOIA ColourajounS and holy" 11 unusually 

11111311111 

no old" Lane, land " 
dyll flook Ill’ Isollull 
, manhad Panels, 
,deals, Iny Odlyt 
I, jual at III , 
I but, L, all 

I sultanas 1 11 Ia?hL Of C, sp I sa 
layinualy, L,jO,onsL Ift’snou III y0lusynalsoll 
,,JjfbWI . I yonhyboy"I’l 1111 11111111L mohyliccifulual 

Ile 

on so 

holmlyll aulludy", huset oguld", badly 
Nun III ofthes 

S I) yally, I Is 
11) yellpol 111113111ol. harno,palhl nalnely, hvdrf]%-

yprlpyl.?L?yi,lJlU[O9C,I]Vd?3XYbUt)[MCthyl?IIUI?W,L?t 
new csors and hydrUIVIlki oulnikeya allany (’Clifee 

FIGS I no 2 all ... I duslyllnedylophal If III deolt 111111PIA111111L end hydroxon,hylyll cellulose all 
Inugho, byCl I If .. on, undoadygy If ’I. and lhylo ent"Ing thyl fushoul Addhou.1do aryl nufflooll 
I Ill 2 solely Off flood 314511 of Oultall reged, the yould If o Ith Inuff ody, " ould on farde,yalklialloyl fadjUn"’, and 
dy hadaythundelhin the fal earlux onoluglaft, all thlo sense are d’) jusoll (don COMP11 31 111611hrunell 
gain gal Ill" sallnoll oilud" 
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Oth .. ... 4,t ... I’d ... raw . . .... Oh. mi,f ]III,]. "I IIIIIIIIIIII "Imunde ’oh as flavor od, al the Iffir 11, 

g ..... .. to I. ... . ],go,, ’bol I ... IS ...... bell Ners" . ... I jusuh, liquid No bly Ere N cusubtfulbol It subler bills 11 1 
ban mal I ... So grain bass. Ourry Ill .... th, end" .,few, fat 11 fall 11 If, flavor an ON I brand 
’Lique. l ItsI I . I, 

S 
011911111 Near If’ Sort, ’I bell if ill Inquirs you ,ars Istut voterel 11, be 

11 buslull thereof earn , emploved Sol ...... Ill 5 added 10 eld been OIL and then orbital Onto Ir Ill 
chl and b"A’somfly l mri in ISO Mo. foroll I 1111i if ffial 0.1111 drug is me, be 
1011111011 11 brollf Issfill ’Ad fall Mltllllll nody III 11libIrld 110 Ills 1.1"(1111 
St 11 earn aliffin" . ... I In,, national... may also he In IlL lonablicall, fill 11.1 .1 calted 11 111 ’.’it’ III ... proved 

in,bul of .... .. d or Solid nuill "Anyll", L R ItIllm and 111m,"I 111, the 
10 111 INNISLY loluse 

Vull ohnal of in"’ 111.1hy I" armed 01 Itholards "pill’ Onc, ons, Inner Or, be 1,mo .1 IN, inherent I1vIlt.11 
liquid, and bluall "]I", am Ilummlly Palo. In net... as be oblimil is,. , ,,do fully It Inner 11 ban 

son, "’Imil, yesur ormuffial N111LA has such Pol OILS or amencrion III ’In’ am I .. rely dir, piano 
Ify useful 133". it hae a unique morromanor, of unifirini) 5 ?,l ... IS ’Whi her bay Awmarress, be swuhl 

ul incrut time u idea and N .. Or whys; .... I Per ... ... I ... 1. ow,= oub Corning, lb oil of 
Idect 11 let, Illour The,, 1A.111 In, .1111bilLuld u,mmu.smuirol 

I IN I I . I 
Iludemajunin In his 11" ll nand" I her SmInd IN In, phrout ILIVIII1311 
Ireland SOMPOSOLOSS I assublemorby vessels Ill Of give fluse perepoll Intarrall"clunityleffirrOf Ninvers 
flim, kind not Slid fields the radonlalkel SqIjflbb, end 20 than [no assmal an .... 1, if ... by uhhound beflou fly offiffel 
drillbal try W if tor IN Courpol Il Md ll liffireat subb less floor ol Nor clut far ILL([ or 
Then offerand, NO Itylinsolus sol"I’d far III ... her h31ffill ""It’ ’I based "1 11 Il 11131 1. 
Ill ... ad diffilusly III loodualletull Ic,r ... L the, due are, error 1. applications Sjoh an suming hand lonamerselon, 
trial In fic Solid usionvern Of the Pl nIquoub mfilm If, Idn"ll, If it .. .. . I ’I high ’e ....... to 

If No pMfCrWd IIA 113L from fat raised SUI?UILI bar’ III ’relf a room Intense flover no"d Serum In PlaMildbiOn 
’uhn’ll, preffirmy" 11" ’I’s, bar In, arnarrims, fine an ON Ill, III bal mwonho, W bruserm On, IL.I.1L,ro 
hunis creell 11 INS IlIOmI unrest OIL Lady, i Adiffialmlly, flavor ,IS rush 11 peppermint oil, Scene Patient In In, mouth, w1rou than firs active can N, Nobel 

run 031, dinflom All contend 131 are inums"offy Ill l??d qualkly 01 In the case of Dwarand, pt for 
dust period, IN bric in the ll nw in’ Ll ’renimle I SO ... ligWill frol ensub fingosle in too 

starria am caused by thr,lNiblow ffillsolon,1111111111 or , pulled IN, pr’LaC now.. allow, to’ [[’I use of 
adhere father Sarl 1, sun IIIIII cousbarre, of ILL 111111, fernal I ... able than No fy aresselliffill upplulatifflINS of 

lately forourds If Ill.,, sloyleal and musim.t fluns) to In, doored, ants, by maypion b.( reason proaddr, are 

U."Inal oll. I . enjum I he red .... IN and mdOoll parent 

thomplith, Arome, ,I IS, "nonly, If, ,f so lines LYNN, Aloll"Iell IONOU" Is Ponley above On dinuen in 

flubm droureas Srh rnam NO pil .1 behind ILL 11. ILL bineal Of Sell in Ill I hiffil il I be 
larval, usurposember, IS III affinity an’[ of If bear lool till’ 331 pr ... r 13,on , passible In Clotearre the 
fat DJ sombell 11 in mmorrol III I Lure .,I, pularmI of the NO but iflOW I" promerser ladjude 

(Lots also have till Nlplll.lLty Of lang unoth ILL Listed Of If he julantust It Lt.,, , In. releld 
In, ill "bur in in’ lauffi all 111 111110, If be froull If cull ed that "I’ Indian . No I I . . I IS turn ... 
III Mouth fell docrou No bral. to he I sublut offio nedoll I a till If "Weas ..h a, ml ’dju’. 
1clumll ’INS, locirse IN be IIIIIIIII sulfc., thereby Illov, baboury lebroary, rhars, fluds, grapefruit, Il any, 

beet till Illm. I’ as Invery 11111111 31 111 "I’d. 11 111 1111 .... be, por, I ... he,, Insured, III ..... ... pll ... u NO. 
of flavorants, or Is the Mousyll In the a,ra, of dinuffs, frou and the like MOILUSS I’d 411111111411 If III I’ll 
qu poldloyed nel ON eirli berar, of full foram bell I, off IN cOnlessubland 

ban 11 bide"YebOulleall reflume lues Forionn lllh? andesursol holding ugel I,, be form Ynrhlt3l 

SILIQ ISS knoull to Ill assful UPOLL131 ill bOrriffi silly) filrall Sell all bear At ... retire, IN as’. 1111 11111 

"Murvernions Ill buyer Loub.11sonsess puldburche I avOmnLN "I "I’ll, all fee’ flarm, leave’, III",. firson, ’rid 

’..In a flIVIL Infle am still Mdrumis Will [Ill froll NO bell ard youldhoubdurs h1frof I or "In&, I’ve an, 

yarrypaimehyt curoves re irl so or, ferfut fat In ,, ban on, Ileve Ob 11?lI0111111, front Offi, OIL IINSOL 
"frophydron, If In’ London unsecured to.... she flavor bill It sholloo III If Ill oul If blull lIMl?l I’d "Non 15.1 

a, me,dhy lbut by the Oftushow, the one all 013 has ,to my be held ( an,"I’ll ’t baboul wrild, "Iffism, 
the fifil mall proof’ obb VIIIIIII till mail ... In ’If controls ounfle, Unroure.. youll and barren" ifit 

he IS ffiv)r ONITTOLONon durin Pascal deal resume Curphyrdi Iffiffiberfully IT In dm,,I,, 
nel bushm It 3M ill In he Pervion illook"I on 51 1111 Loch a, Sol INII cellar belphing for 

Ime Iffiessill fire’ Iny Iffinuar ’If allIVII Into Ill "Pars, or "M,J 1111111. Inimical Infol dre’dVIIIIII. byl 
forner INNISINUNImed all lissere "’I’d by she none’s "]to ful Ammy unfair floffluse, P-RIUmhouself, ILL Ne 

u3sal 7 ..... mper, mil am flearthady ... hil Orem houb 11) Into dir need ey"I’ll cry fluoring Or bull 

flier, Can III rQued Into If l ley Is wl Solid solall IllbolludsocnivionninCuMumil In] med 
III If ..... r, r,,,,I,q,,d I... may be dyySbN If do S, doe’llaser. ards 1274 by III Suisse.] A ... II ON I of 
’on Solid "before I, bar Irish 11,l proularrot I I taking page, Ill may In Leon 
volud suffiltholo ILL Obill It on a flesh fLed, brolum (,uNh I jobill assureplib of Ide sholl rabluden but All 
.. diver’Lood In arepording IN S Sir ND Ole7WI,215, filed ban holude I() (apple), bonjuddrybod, Sashoury, 

No, 4. abob jr, t obw In form , uojtld III dbs 1131LI ul Leal "’Nor CbUsNLS sur, 

no, ill babolell"We" I’ll NO bad, ("Insurers), assial, 3 C , INS rural flossion, bruld, 
for th.uprod", If ths, emseall 111cally I I . 1 111. Ill ner I I auto IIIII(Justrial, 1.111billmoll (nortudy burron), 

Ob publard III, "’Ll Iffisslid brall III Illairl relief ’unique boubb, crisis), lelsOull I, . pullis"I 
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If., IN"), "Aff, .... 11 AL I I . Ad ), dpip"Annyl am. fid alumagelmIlled mIlh 11 IfillasymmIllml Midland 
par many 6 ... b), IIIIIIIIIII filular ima"I’lluffillel surale, retained, ml doodamm, 

,h,k fmwhIMd,(OI .... ); pInkf1d. d ....... I Mfimnan, and ph,miltalotamn, citray, 
bentio, funny), adidla, ( .8 buram f .. Air injakared, (:.a (0 graml ,in A, pbl,filrahaull, hyJmMIIIAmI, (11111, Oy,tla, Ild.h,d, C?12 (Ailing AIAL’a I phIlyfivap ... Initial hadrochlorrifide, neadhospaMmUm, 2 kdM1b,IY,IhI (b,"Y I I ... 1), 11,111111 1 0 1 111112 IlAddaphnija lifideld". (be,,) Iran,), MAIL Ad,hyd, (Lilly, MI ,,afraid, -
had, ( .... Ile), 2p Immaylar hadamnal 

, 
I I melons] (d) V ... Art 11,1nde all,], , VI hall red.... 

(111"), 2ming"IMICA11111 dualfinfil nd ?dfinmoy ... I Imp.m And killpfillow, 
(Ilums mamd,11), "Whav, th,fwf Ind [he Irk, 1 (1) li and mork India ’I’ll as dimOdurl, 

OffilF VILAII flat,, 11,1parguilial May IS Admiralty, billdn’ And ’III’-’ "ImIlder MLOIRGMFUM term mid 
If ... pel thylpapall IIIII ennylgir 2 flllllltl. IOM Ifirld 1IIAl and Ofirk afth All sells, 
2 rMnI f1fir 21.1ninam, jancinam, and (1) F,O,twa. A11.11m, And at ... do "amord am ],I ,wfj 

In, (lik ML mmi Ad the planar Vtavnur, ad kid I’ll 111hollund 11311 lulth 11 Ifilifilltyledim, 

generally I, [he range If Ibml 002’s A, bout fintrapas by 15 (1 "Almarearellarm and Maillpan darma, 
sonfir Of ago I andeffi polestar. JI mark (1) A111111hyl 131h M N loompuslywandall, 
far range arc caulaoll w,,610 IlAwAcd diat the ablold IS (1) deripynamen 0111 11,1811111 Illh 11 allt,11,11l 
f0flusard AS A result Of Ina nuh fill’ ol pump ... My, My I fifiroyne 
am, am OIL no arn,mil If bout 0 5% 1, stand 20’s Ely 

.43 ... A An, 
weight If till 1111,111 111111 VM, ... I petition an (it) offid"111 Ilypial"111 lam A ithrulag"Parearifilmal 
Joint gap 10 allied lA% ardeMIMLMI, " all,., ,I 

IhOM dayeare Wh011 MAY to nalfil A’ fil Prearm Almanda (1) Edowtol Mil As fiffmIn, Aid 
,talked, .,dMIIdAa hand deread Whim Mae Al 1113111mild (1) R, .111.11sums 
with the and fit Mild substrate J MI ... mail Art, /L moral made TralMICAMCOAS rujude ark. 
hily 111 11 affisd Of alfirdayste London Our, in, IMVIAL 21 amidearraddly lubat"Ilm, grellaw fidallarst lemald 
FFIIW’Vlr, 11 aftlenlyly dIVALSom a W? MILIA May G 111111111, drallph ... I Vallefill’us, 3MI MppJWs OpChbe ll.blnld ’I’ll ’Ile ’In it MILO ImILAIII 1.1 did 10A Immall Andurpninere SIUMALIAEUILL, glifireingrAnd bUMI primck to ROOM A ime molud form ’Ads Lan ructime) Madleeduall PAIIIIIIIAM, 1111al III leboduattly, Ilhad I Low "Ifiriallifinal If If, I, al MIL 

III drudy. us, it ma, 1. s, felt’ III A Aside ’large If 30 and. fil James Velloyall ’Aid Inat 
drink’ 110 him Men ar al I OIL kning, can Ile ,ALI malgillis I’louldn3m, plogifififiders, 111d,w1dow, Infill 
’Irk’ "toy HI I’ CATAMAIIILITI 1 51 1 1 113L and IlgIMI or drUily amicloagdow, and aRamm,macalfic drug’. 
wit, Mae I, mean PeOwd till 0 

1 
1 1 11111 ALL I Am hypnollms, IldalAIL., Imnarm,, dm.u... Mr. 

1 111,, c,amodyVa wI A L ma", A we Intel onary,oustar ’Iran, Maker aryi alwort 
ILI ILI" Inalip fil IFIAL.101 alfil"Imarl, fillf’oly. loadambrommI IdIllilemph’s, 

: 

I it Age is .... In Or wIlIllwk Asian’ td,ball I fill, ?V! AL it dhe aundpwrLl term, odawmas 11.11i thing,, ma-
’eight A .... An AL he drug AL the mundane dmdCh Al formed bfi, drug.,, rdfindomem OMMPI, mummumum, 
31111 aduall I As to hent al be Walard, deeplallame, Amalfitano Ann floodum drignot .,I In, gre 

CaM 111fill If 111 parrall leffluall 11 till Ifil "till MOMMIS All if, dar"Ards and mml May AM be U Led 
11 Ill "I’M pool Sin elymadlandL all 1111 Prll?OLILI 

40 
1 jupen MAnnedan menuminpitia the maturing of maL 

AS n a In fin 01 LUI 11 pedumady marmal III maral Smantfirmytild knOwn An Ifi, art, jry,?umank; Iran natural and 
lmn, hat, the was, "),I’ll jA ene,fi ps, ,apple, in, I moldlial III eloadlemerS lay lar deram III 
Idiff, somilump If, 111111 110 me mard 11 hit A III the allotting ffinuthell 1.11, LAILIFS augh to AULAVAL 
Ifib"I ’Apollo guldayst (COM ’And, daXlr?, moll sugar, ffirprear III 

I trial &51.gl fulm in 1hadd In, III Map hu svornt AS ILLAUILLy thereof, III And is Various sands All as ho 
... 1, al III Any IIIIACI If 1IMLILL Or look mal"j. A, drunk dt, cyliarma sold I’d 11, vVe"m al 
pr %It .. in*. Lanai paciew, it .... mulan, bk,A agg ’list’ .10111 or IMALLM sent his, 6plumd"W"ALIMMI 
IMAL fid"Mallarligral ALOMILMIA 101"Itim. "mail Vsh .... patients and oIO,I chk and, der.111"Ll 
11?ltl, Idelpeng Andar, mfibby anti guts May be Al Old AL walked, Omani Slablaboural ends go fifirdifill 
InIng LIMA’ do andr, Iyurrhm, %mtpor Myserishank (Shwullinna III Anda 

Linda pencyadd. Me MAIL ... I may be gull I" himml jam siethIs InAm A’ Vaingar, r0raill Aarldr, fill IVIII11, 
11 tolumaind I’d L"AllmideaRal abditivc, seek as A111111- arall the file uslin ran ... plamiJ A, A mewwril 6 till 

ld"’id I’M , ,L . A A go If ILI .... by anymen 11 Iddr, I I A Z.1.111111.11111 I 111 1, IMILIMI 
leffled dreemA, men All OlUdw A LuMmefly 1111 I11111.11A (AmIUIdlM1 Job VmmlML Ann 
AM Mr,aws. Inhamman, deakinjusum, refine phil ALI 11 dilreelmll 31 (gaining turn No 

In’, pralloyal Ind Ifilme lowalifill gunk 7 
. l"Ifery 116 larallummo, mad 11 Pillialm a dre, assaymmul May aw 31111POIlded 11 If. Allow domill, 
fild 111millifina 11 It deffs I’d Par 11, 1 1 dral fill morrujam with fin IIJ3 It slid 
h, "][I’d, am waramerne’d III ..... . by Able anditiorm I film a turbine activs, LIMIALLIM solid, Im" 

Inned pink A day... Oil Am if, "IV, Or Maladapted dammudy 
frophluk VALIACtUd I’ll& he folildonq I he M, "Irk, 
1.111111 I’ll.allialikerphl demoraidn" 61 file IfLikessida lyInall ral IV nalloaddled I LAmv . ...... Ad 
up, umd"u,"bapperanympaml "11.1, Mail all, I’m Val al 
penalfin"I" putdren I Myrance, 3 gum Law and a JaVor ApIdUal 
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Sol all 0.... nol", All ..... ... I f ,", So In,, fllllll.lt 1111111 AIDS S.111TAINd ADS a gdl 
bAlld anh th’ Felle"I IIIIIISCOV IONISM IM ItIM1111111 11 hill CallAgainal. In’ IIIIIII hm ""’ 10 F"N" In’ 
the III, And innapasnim It .. .... M to,. ,in . .... pmo,l, IS the III into IN 

I. In’ 111 131111111, 111111"’, "I’dot INS Calling %oll IS prIacnInt; nall If de III fnAg In’ III 
011 111:1111t, ,, be Ill,dporalld Into the si I .. I WON onto the ... ,, of the pon 
C03111312, In Sol SIANIIIIIIIII I 1INPORt &IELICJ food [Ile Old NI SIVIIIIII ALI Ile n1lIItIII ildIvIly III, 
Ill "I’llng It floor QLIS OACOCI nond 3gAh (ahin LLMS ToWNS to III dally to 111d.n Ing, 11IN11 Ind lgdn? 
On"All 1111 allILISMS) and h .... t IS, do "I’d III’ p"I’Snorn 15F the III flat ]be add Cal Solid 
VVIII It’ 111311 Ind at "Indell J3"fi’.DN , 1,0. IS ad SUEI AI",SLY ne, I " D,,p,’hy nd, 
thrego 11, fill 10 11,51h ... miget ,, I, mor, If In, to ’SANA I, al ISL Kallkinfl, 11 the oill andaltanag, Of 
laoran lel May IdUlbIll ISC ilildflond 11111 1111 th daglill [0 golbod’ Illog [A NJ,,c I,j, III mail 
AID et njante SlAh tn1I 31 111 31 111 tend fat p,,Ngn Sol, Ill I dalaW hwha,ition pluges She p,m,pt.,I 
Of III "I’tj of 131 Ind Aged"ll 11 Ik,hI3fODl ml (lilt AS lhG 

71hainI 81JI "Ingil 301.0731111"o III wl Add pt,,l of the 101111Aq 31 the month III all 
gagat &LL .. N Wmo dd,- intAOIt SS AoAg At agg S eloofflognIll" ’I ll NASNANINI. wShun’d AISIL 
ql Havorani pexeptuen DUA I In’ PSYS3111 11"It’. of fial all SWINDISS If flh plegall JIVIIIIIS 11131% 
of III NISid, Sol flal mlinurals at, p"ASS", "rAn 
Panel 11 Wth Ol In in, Idilk SLASIN f . I I I ulogggent ON 

lan Gooll SIanda 131 rioll SO1103ndt IS loll’ 
tied I DA111111111Y D@LIll Lhegolg An’ III .. gon, 

pm,lagahng Ind fit it ..... . Jng the I,In.f,t 111311 WIND= III IN (lonal III SO f1hal III fall data ISIS 
It CO SINgent gGla3deli Ad the flaVOTjnl all 21) diogloped III an expvt chl find and eamill ati, 

on, Aull ,g Salt at to It ... I hA6 "I I nil If S -N Win I N, ... AS Ile 1’w"q "I Ind 
III III pAmallIfy SIDI the SwcctcjWf arinfor 10 being In, Ingh"t "I’ll 

0 

1 1 A%()R AND Nabb I N’ 11 ISIRATINI I An I ARID 

.... ?.’ I gIg A N ?.S.oI I. 

%reo l I I. Ca I I I al 11 % r Ile A I I. 1 111. ’1 
IS,, POSIS I It Foral LjL ISPNIM I KNLrnAS NONA A I PIPMeal I 

0 10 S"’, 111 111 1 11 "1 111 
9 0 In tug 111 1 11 1 11 5‘1 1 I? 800 
I A at n.... , I, I A 1?1 300 1 It I I , 

IS I A tan’ 2011 4 If 7 01) 1 11 3 14 12 1 
200 le.a. I It 3 14 1 11 117 111 111 
San M I INS 0 19 2 14 4 JU 0 N 2 11 111 
1) 11 M n LiSt 1, 11 11 1 IS 1, 11 11 1 "1 
go 1) MLP So 11) 08, 1 IS 1 1 11 1 11 
110 in . "1 0 a 0 go g 11 1) 11 112, g "I 
I I Ore. IS, 11, 1 A lot 1 11 1, 

I AVOR AND %NVF r DIND I Nfor I IIHJIDIN 

5,SdandIddl 

I at, I at. 0 In’Le VC Dante A I I. I [Ile ’I 
Ung Ptpo net Inherent NI?rnmeL arperne It ILPFISD I, PIPglj, I 

0 10 1.11, 143 Ot 1 11 1 71 117 829 
1 1) A a ol I go 1 1 8 1, 1 17 5 14 , in 
I A 11 a al I I I 1 11 1 13 2 11 1 0’ 721 
ISO AS III I gi 3 1 1 11 1 in 3 ON 12, 
211, "Ito, 1 11 ’ 43 1 11 1 43 1 11 411 
?5 0 M’Sag, 0 14 1 IS 4 2 1 1, 11 1 11 111 
M 0 M I LAS, 11 14 1 11 11 14 1 41 g 71 
SAS I IS elig, g Ad 1) 11 1 57 1 11 0 57 211 
Y, 11 A m IS 11 11 0 IS 1 11 1) SO 1, 11 200 
So 11 11 not I , 11 14 1 1’ 0 10 11 11 1 A I 
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fl, I’LL III . . ...... ’dj, ’I I . . I I I I I I I he I b I III I I I I I I’ll ,Ilrfil I 
Ids fact .. I,, %III "Iml I’m "’ firt Ethical’ If I ... I ... 111 0" 
carinfinCrally El Chl ILI PrOdUEEN hardly Ethical JLm 
W,gl,y I lardwyer"I Ind Whad" I E.Ll,g fil till 4 "1 
,],,,,,g arm, III ’A’d In wham" bell ,, the mcbrib"I I I’ll maildl he 
ficapheral drytim grant III If reir Of IILL Incline a .. I’d E I. 
In, produllElIvir, Ell ... 1I,fIhI In, [well If,, ’a 

Iml g 
[,it,, at in, Elterml, batch 11 111 abla It ., dboll Ind It, It I’ll 11 
Lfily fbad the himill Indmiliml NIALL that 11.11 ILI Orrally hadchill 

Immil Iv,hbIc chol ... g him pall mar, filco, 
10 

011111 M111111 011, 
and bell durnalm at III fib WEE Lyll 1 31 jml It bila JILUE 

"all achinar ILI hill Of be 3111113V’ PrImal, One End m,,l,,, fil 

rearml in, In, Infinfil 11101i’ll P1111IN hi 118 ’Em"Em rcrarra IN 

nificantifiv rAn Inch 5 catch At all 10 niulm, mar , till 35 
liny Iran, 4511 11 

clindam III the 0., am I ..... 11, ’Erd,dy pr,dua, in A,,r,,ty Of trae 

rcricen to both flavor End wcums, %vw, mly bad .. I ... Inch 1. 

" we ta’" "I"&’ each I, EYE, ANII I fru,"MA heavy, 

Ofinfir, ." cut ... In .... it, OL I In, I ... On I ’]’I’. alledlyn, named 

ILIII Lim 3(nIP firlit" If l "I rprel I a I I It ’III 
’ry"Ifififin, "I’, 

60 MILEILL, EVE the Ell PLO I’ll Well .1 13 11 11 11 111,1 "1 Im", I ’I 

man’ If 0 thvIr Led 1111111 11 IILdI fillin th, plifilyfinh in El 

It", Ell Ell NO 

WellIal Q IhI fficc ELIESOCCOULAndfing Official 11 Ifillmold One, 

IIfCJLI. 11 FE 11 111 w,md Able Ell, i Land 11 In’ ?I 
1,1111 Enal"ll 11 

In, mar III AE P111.... ,E Illibled d.11lg 
’I lack by ELL, 

IhIw bk3rha "Llammeny III III L31 fla cal 
Illat NO I, An 

Ell product, by 5 nimunt, (If chl,E Thin j, 
I’MIXEILIHEI 

cat I fifil Imm 11finmel till the Ell produl till 1131MIN gal 

which match III the Irn_ I’ll fly hir 5 him to 
tel"Ll NEIRAVE It 

.1h, If Oil Al (it, 25 nE mkI LEI ml 111111161111 

termall ,I ... A,ff radmill W 4 29 hill an 4 34 ImI filk, net 

Aw,th,"), Ofin, the n,M.E111[ly III.I.H. IbIIj3q N. an, Ide.fir, at, 

PRIfillm III Only 1 14 and 1 57 111 ILEADIF 111 0 14 Ind IIIIIIIII "a Ell 

1 43 thr OyAlml NO III ROOF he NEVIIIIIIN Ial , ball lard In In, 

firecilld .1 In, 40 ntmmm III III th. ’final )LION) 1 01. Mllllt If 611, 

papp’nalmot mm, Enn fiffla 1113mice 13F 0 86 and 0 E? were trial Irl by ". 

fiv,n far the ban, PrppIm,I all, at flare, lime arEmbs TO, 111,111 If I 

efid< 
3Gq 
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E, marfid, iffint"El Or Pon 
I ,, ,mfi,d "I ban 11 
fmm.l nl," he man" 
EMI, N11111, Infifill 111 11, 
E,I,j ,let It P’numly firl 
If IhIr It Inch Ann, 
"’ ow,"I ILI: If muft’lly 

try yeall It 11.1 I’ll JEUDI Of. 

In 

L IIIWEEK N.El I IIJOI PPlUUOEI AbOrw NUROLI kielly llwn? 41) 
0 ifinallfild’ inner Inner 0 1’ It be litrni() mull lIrk, 2 14 386 fifl,wh) mc! 1 71-2 86 

(IIIAOMIE). eleAlind Obblent, Of III mb’r Ind AVIIL In, 1‘11 gum ampantione Ev. 

I . . . we, ’I . I . If IOLEI I’d Ifil llj011bl’ 11 1111111 half delta POICIALI 

11h, wl LIC ’Awn, ... f One, I" try .... .. I E w JOE LEE IIIII Nt% Ell I 

Shall after (4) hirmil an ,,, A falling a fichyll In EHL lo th, ml 

I b, me I ]’art I, In, rchir Of III LEARLIELO& I" III filled arm COMPICEELILL)h Met able 0 

LEI the, Inamn]. 211CPW311P mw will .10 LEWILL’b"I ’If lh, didinchal IfifirecanS all OIL 

With Intend 11 ah.1c E ,mr, .. arlmll, aw,"t ’If 1,Lar Other, 

rm Ow hf4w,I wEll led Ontin? I’ll an "’.’I In Illf I 

fmi,, ? .. I AN the type 11 111, Ilmahlay OlIff, 11 Ll’... 

all entaillyna, lard Ell III the final peah"C 11 EIRITI, 11A 11. 13111 

artmin Elf d,m ahl 1 11111.1 &a% by larnal by be fill] 11111 Al 

Chal lim COM III Am WeeptOl I I FE I IIIIIII ’If Ili, .11,11 1 

hin Ned to final I^ by Within b1mg p,hrrEd I 11 99 ""111 ... Ed 

film hall III Or any walf interalubta gum bab, OOJ k.... 111 ANIIII 

In III In likenday, rXII)PILLN Of tell whythery in hall EfIvEng gm 

belief UnAmic bon, Orbital Ind Andfille balmNar Land A Annibl, 

III 111 InImble, haw paychmer I men 11 hildn’ 11 Nfiling her 

bl3l Ilwl 310161, Winchl fififirrillm falmallere 11 I’m I III he Linda 
,fibl. hall Inch In chholl, phiml mine IIIIhE Ind Iminbly 1111 

IIIIII LOW IYEIIIIII rill Illb El "Jill OrrL I fionn"N... 
COPOlmnl3f, IfIbItyll" Op"my COPONOEITN ]If,,, .I, on 
pory,fach, fiblyalbuttlew, ant nIJX. ItIll Ell) he 

""’ dim,": " f ’b"Jah, Ell e I. aw, 

]be min hall C(Immal May larmall lifirimal ’Ell WIN are 
Eric 11 ’Ed 31 Ell ON Indian IQMNnCnt SEEN LOO. 10"Infille, 

In [be he, 
a arm.." 
in IffillEd 
by Whifill If 
.1 Ell [’I 

I I I I. I 1 1. El I I I I I an 6 1111 flat 
OEM lefirfachlOna If Ir. plafit 331VOLIan 

by IfEll In’ Watch LIOLL111111 all 
th, Whill 0.... parfirm, "I 
,.,,I.... hadfiland al "leading in 

alm a,,, w, ... fi, refill 

III .......... had "CiNt .... a in, ’III 
till 31 .1 (111111 
halmahbILLIFIfilt"Iftbal I’ll 
In , um" E, Azar .1,ml If &md 

"1. 31 rhlIVAd OPI’Melly, I I IIIIIII 
I ’]III ILI firw ar, dj.d " E’d IN’ 
I Offin, Le"Eld, draft Ind Wrepted In ary 

, Ell, ELL 
II the POEIIIIIII It life’ haLl ’It 
In ... I’ve ahead dll.11ly lOhnin rely III 
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AWi ...... I Of A.Mki to A, ’Im to in"Wild It, JOWN Win 11 ltMI",g mWA, Its AIL 

of PAI’l al ill’ III ’Ahm, mv [It dry bir Pi I" mid ’An I I ... .... N "I’ll "d Or. I’l 
WIN, till Into nlibi and ill, Advi ti "I’ W Or I’MAN d,mmn,try’lay 
I Ampr,,N sk final Alto Fill, 1, in, mi of I Basin all Ammi If Wnspowlivins A? ... 
d,,dfkWk last,, at ... 1, did flimmAny ill, pik also 5 di in ilia halli ml, 
all fill, ... only .. I .. If 11, Al sk in him, 
Rini In Limit, Irs I may h, it In %al 

I I ..... . r 111111 0 far Wrdh In, Atlim] stri amw Ail ALI 
’a", Almoolk, in" 1, Add ons L ’I ’till mossailif in IN. All 11.... NOW, I "If 
’I"m 10 C I pm I A RAN i ps so% 

I, 

In I’M Parldram mkINmm1lr I mmas dald 1i A 62 s) I, is 1 
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METHOD01b PRODUCING A VIDAMIN 11,0PI111,1111rulum,li I Ithem, L. rerefteldhout 

Prilholl Oti I If 3S 2 11 wild Therholl Shum .1 ded. 
tell .... in,, I li and [day and been I,, pi flow 

PIT AILID AP131 PC Al prinwag, Ni ....... he Ill ...... Illy we"If I ... he 

rhis di of , "’formed" A and If U S dell 
I phi III "Illa IIIII’lly he, o brold PIMIll 11, 611, 
i WAS ,,, I., mi whred I,,. th: Powder to 

. ...... her NO dr, gi fill Ang; 14, fort U I ILL No he clnerrv, ,it to form urnme, 
5,686,632, In, ler If Imch 1. fli ... Wit he,,, ov 
di... A "LIPS, or ad ... he h .. he, Illi 11 Shople fear 

nkini roaddal al .... with Ill li add.[.,,, A 
FILF 1) Olt IrEga iNglit,N]PION to P1111 If 111?O 31 11 19 Per No 3,551,437 IS 

ill. rdffi,d,N,l ,cl IS fruit] i t,, 1, 1, 
Pro Pirelli ment reldres no a dinfliddi (Lew"Our I olm di ? , 18 In, i , Inner ,to . dhomw pan 1, 
pol .1.11111i ont from ]III farelu’ll infor 1, id ill . III’, "OnLr , uIdIder of droldereare 0 S and ? 9 
ruprillunill, 1111,1d, It’ P1111111111 MIWIIJI Pan, I ill", ,,, fill did, In, half I ’Awl I, hard,, I’d inhystria, 
dil, pulnell ’on I N, , wr If L2 24 be,,, 71, 11 ri IS in,, 

BAC K(di 01; PIPE flin"JI-Ni 
r 

LA 

gur It I low Ingerrull. prefradd, It I 111havi If 
11,1111 Idea r 

handel SO I.St r,moOd, "’the, "Ill ... J ’If 
prendi free thil howdertill Scomberyl Nuct had 

In 119 1 high ulk 11,11hy 1, the .Ih,d omi wisal 
I di ’It di .. in In great in no ’e,.... wl 
vendulling a lillixt Sign IR in, drum If it 
Wlulf mIl hni the ami formed IS quick]) 
ni , to to -rew mad ria,gi "i A, I, mil 

,‘ 11 load Plan Pemldw fular or, womounwid Oil dealt A 
pi thus primel I" I Ill forld pi 13/1 
doub’doll urignif derhown gragerefor w Sol eTtaI?MI It led 
EllNUlt I I .. I III ini I IfLarraill, IN III 
If Suffil SLIMar or fil"Inigg If a,,11a in I ... 1,11 

31) indent Shelf gral I’ IN ituddli rededwe, Par adim, 
If I I, Larger In, offering I.lLhLll 

fer, Par ... JON irl heart LO,ollad, I,, re ..... hl ... If I high read dersity central mi a Ideal of 
1111 lardli-I hil III’."] mor ISIS I VICISPIP, 131 11"Idul mentler Ind Ird,mraying tire felt in A huryl 
tharchche ILI variant runbini Of Preeter und IS On Ii ... Ill , froud Or a frovehimul i ..... g 
arnalleguill, I’munfild3m, I.Iri hold On of fine drampent ... Single I’d an ’i jr,,di 
Iledul Ii CrOmallearderhow prol ... n ’I ligh, I’d Thulliffinge in’ mri fell in I mi 
MIDDIS. IW 113111111drif In’ hear I’ll godidd eve gy ramerdi Cadhim all mol tire N,r Ill 
will "Liv 6epurniOng Or in polonflar odi theindi III’ pi hire’ hall did wi the procal 
idurd 11 murIn in in, ell Imic, On, wh frould 1111 1 111111IN i.11111 led I fila firill led 
111111malle fill uInflugh, IIIIIIII folumed Of delinholt Ili IN fine Indian 10 mar Spite Undf 70M 
el Sper,"Swily high, of light Ind Inet I’d Illumnlifirend ral that mormina np Vernon di 
hylkill at di UP do Plan Or Plarell added ’.In limit all 
A Ii al uldroul wifillry 31 the Cendomem of Per [he 01 dat Angial fif no puldrund SOLUMNIIII 

lun 11heirlindl 11 AP11-1110mbi Off I Ithl ISIS IS i utelli raw PiRIJId In III FINIIII If ml 
more far emodmiNt Sol." "Oldir Or ’If the hal 1111flarel OIL IIgmhL If In’ full Poland 11 11 half 
mi COMmOdually Inner W neriumna 110CIPP311111 it "I nor ilia IS mirdi buld, If IN ’S’Wq"JlI Prepare 
feldeffil toodendooll I’Llundere OPSInd mandel .... I I fron IS 13MI holl upt ell danger, una, fell ,,h On it 
ned’ IS Popled he hering wriphil"I their "’ILI" 1% (glurifin, int hil ending Per . ... I roillmn, N nr 
mhododi and Ili" rodalat IS hil INV pri I’ muddi mi IS pel ,it then I alic, hurt , Ill, 

lqqIill?", madi IS In, Ill week hi 
3M ehadribel in U I fit No 3,51119 and .1 Behind Pull"Imill nor’ he ’Slid 31 he Proof IIII(Ill 11111 
film No Ill Another arell hill dikeelfirl noth a hwh d,rj,,] Ill IS, film O.gdlrd end 11, 1 the, 11 
In, nadpe,m), Of alloar .. Im"i ?’ll, wo 11, di doll Ili "Promote I re’uture may If ri 
I ly 1, 1311111, 1-9111 N13 1. 114, 1 g] ,, cm, def 

I or Premium] and r apprELOPOSS LOU Ill IS 
Of OIL INVINd I ION townedel, ,hit infort &ILILL 11, umout 11 11 ISUMMARY 

di I hat ludh I It red Ilen 11 ill IS 11 Ill If I 11 611 LOS mi Rellude In I Ill Of PHXIVC309 I Par 
ol IS RR Pful reelf and IN h31 und und I IIIIOP 
Sign dOgrow If untunin E highell r IS 011 III (far IIIIIIIIII’d IngertmNe I, Or deel norij,"i , 
mellounill If 10"i li La d"Coured Ill U S Ill I fli gulf and 011udge 950 PIRSIC dogroad 10 (Orin A 
Pit, NO 2,1)1 whark doellm", re, I Pi humid. add life di dindiduradve I low enough Ill 2 hall 
Inalmnig 111111111i wil L In LIP11 Polole’d "to Arril If end, a thred Or ISO rurionnual Shut limillini 
min 0, ISCIIIII and Mughl0l under "Ird 11WHOLSIND 3N far CwrhdgdIy 1111111 Phill, Ow wereptedgere Of the mund 
’i dow hud nor exceed IS, rill print It In, Illormed 
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11 It, 111 .1 11111111) Traded wa, dd,NnI (1161 IVIIII, Irta ... Lee, Ordered Land I’D 
, g mundl, oped, It "U"Int" In,.. " adding OLOIL, BO (P,,I,Lh,lI, ad, 
19 IT, 1ILMI me, he It Irb 11 D,11.1n III ... In, ItnuffinnI and I p,,I,,h ... In), 
Dan tO Vall OFICIN d3.r It’ ... Or In a elenda, "am,, w,dded.1 ...... I fomrt DI ,V 

IT, "I’llel "I ILI and, C (1,IIIIIII III 11rdlal IIIIIIAL, Ill] 
... I "Pil"I 111,11, 011 en,mV D CO11TOMI 
OLDIT I Of 1,111111dea,d) , Intend 1 J, IT , tph 1-11, dull, 11111 1 
dpolcandid or 1, "’Pha.4, d.O.".0"I I d,IIVb,NPT,r,j I’d 
" I "Ol alaptILLIVOLOOL 1111,11) Ind "OUTIM K NALVDIallnoil, 
DID ... ILL II In.1 phlilladn’ll) 
ItYL ... OVI, NILMLLIIII 11PPIL.11111 Ildn’’PrIl 11.1 111 ral"I’ll 

VDI E.11111O’ 1.1110’ JOIDIIII 11 Plan, Intel .... 1 0 ("ILIJI 111111311(l. "]’IV’ IIIIIIIII, "I’dad land, ad. 
It ... d I, void In .k,,,l Ildn"nal adpall 
mcjIn 118t are III I III fleet DIOR II NICHUM PhI and IrTbOn, L,1,,u,i ph,t d,, 
III ILL 111OLLOT IN Udall Ir proviIijan Indianian, 131nd drf lellanlin fla" VON, thrOnJUM leader, than 

materiala from r-d[,dy OW drell’t Iran DOWIVIS adbril 1131M 11"On. IhIMILIM ,Amd, and hr,ra 
11 11111 10 LTIIIDI I he al .1 1311d Of helan 11 1, 20 Pennant) "Plane (I al .... al. Or I’LL 
(radn I 1111111 "1 pille MID, I’ darallbl IIIII&I nVIDDI LPIODOO and Vlanj, nVol3d,), ILI (TINOLD111 
add "Idet than t an ILI (If, fall ... 1,10 111 ad 311131 rIn (freffer fraDVI fIrMLl TDOCII’d and fill 
qiIwItn3O III 1111 11 the IllandeS, dFn aldeMead IV ... an IrwId Dradad,nern III ,,b,,at,, ,a,, 
On lakeffild III L,a,I "m Antentre, ryomfraa LOT ffing’On, 

25 Card) manannele froontarnan giNkLonalac III] DIVOLITIOLOO 
DE FAIL IN )LIST RIP1 ON 01 IITU ITTIO dream, anolableday.), phundoms 

INVLN HON ldflalfl? I.ILLIM d"Per 111111IM POINV011), O’DoOm" 
In’ .... OLD ’Olde 11 , dand N’ LOODCLO pardICU tOnewl Op,riala, VArdIIJU Linpad, VIDONJUM adVajda 

late LVICIVOL TfiC DLIIHIT Mll.1311 11 IdId 11111IT11 Ind It Ind JOILEDIM gleealln), NIVIDID tentral 1111VILL Of 

.j Dome 3. In’ pal al .... ... arramion I the Or’, of 30 djulain from YOT), Intain (yodiduan MCLO111LA16), annual 
MI hOn"d DIOVD Ill drelining PI DO ’I an ... ]t ILI, dilleal). emalaurn, "InI Ovan.0"m Sll(,l,) 
Innnal 11111 ’If Oltend T1111’. 113C dOd3e 

VON If ar If 
I OWN (ILUOL 11 Later "I’ 13111d, ’all g1UL.IWI DOLI OLD 

, dre"W" g L ... I dahl, Or "andbl" nad . ... I , India) 
djT,,L V, I Dean, III ... % sI La "I" I a an, V,ed,, ". Diane "I.) OVILLAIII 106 UVLA .1111111 MR111 IDIVILL 
ad a S"I nallf ... LOT ardal III the 1111DODIJ VTIPJl’ " 1131h al I,n,,,. dgmda, atelairan, Internal and, 
11011 1111011 Ind 1111 fall 11 MI) Or Lhllltlllllll 11 al caminter, unrullino. COILMI dd3nI 1101101I 
NIIIIIIIIIINI PAIIIII 1111 11110indend IULLOICILLIM Innedde Indarral,nnellIalland OnOd, gin"mr, w. arad’am,V. 
103,h can he PrIenhell dy 41 11LOIKI Of III I g1lank3aw, WYLL031, nMa3unI 1111HODII, It IIDDV 
1111POILL material, h,,h ren ... [I,[ , 10- C III I, III,, 1111611nn", 111"TaIl. dfidI PILOLII, OLnI 
hy "Do I JaNtIned Mannarde ILL IN aft, a, al , On dUare, InGoi ... mr, Oplon,13n, dnoand and vallan, 
LOT leVOLIOD n IO(TDI2e’C and na,n pannetlyj ...... ], ItIaLlOnd Offt lWaIMON Onal MI affiLart 
that are sabd al far ( and ad niolean al VOI (I whea vang ...... do"t, ted]r... el, I ... ne nt ILI ,, danp, 
0111 rare, I’ll, be’ pan’rk and I ad,I .... . . HILL, 

If , . I I Pan ’i Ine Inad 310111 Indarne mand, Lure, V.1131JOId eppf"I’ll arldlOYCIODO DIDIff "I"Undend 
Ld,Oh .. I LOT L,,,damiq rad hul dari’dPeLl fear faltIr ’III III If 1.011CIC, alIWh3ClO3)Jd I’d Madene 

I It I’ll 11110111101 t I U k I, gdMMI SDDOILWI (DO falf ,, nearter. 01111. flat Unaled Plannnean ’ILI 11J, Inner 
dLnp1IbnrdTd7-1LI a,afn,d,,oIL7O-( l .,drnt 
fall 044-145- ( ), Ill"LLOOOLd I ) 1111 frenall JILLIDD, JAHUC nirk LOOLL ILI PI "Iran, 
OaN ... (144-OO-C ) ITIlLIIlrjd1l1adlnIIhIrJII I ... 1,1 D,d dr,A, doLig Led dIIIL hall, 11, b1IO 
pd,nal,ir,delfild III Ma-141-C r143I 1111111 dedO, 11W Idnallel VLIP? COOLD, DUCCID 11 

’a LIMP11111d, 17-la ad ’A I rldtlj?, Ingfelf Ornp, IIIIIII. "’illy. Illdhe lat’ll, 
dranItanjea. Ined Idea ’ It % LIJOVed’an 0 k , let. PHOODULL, IfOltanall. InDeptar hLOI ILLODNG, NOL On 
,10I LOT In,, 2 1 

L 
" Cenjandandt, 2 all IV talent I .... ]". p,piparenn, talOnde wilp, widow. yellow do,k 

Ille,al Ad I’ll, ad at rd 1(,, 11111 I’d all "I da, and I’ll, I’LL 
Itant ,I ... I a N,V,T L?N all,nan Ong 110013hOe, NODIDIJ ... 1 "ILL .... at I dO ,Yy,.,, 
’tried, nal Nfinr danj WaX IMPI Dan an "i’Dre PI I,p,, and POLL " evil an 

TV fi, andre added Indrat rady be "DOLT III "INd"Iden, LadL r,ed, art 
dPdOanI ran, der Intend e1dIIVII 11 Send ’[Ill fall (IhD13I1 bldnabal Itned, dardencarb, (1,02 "par’n’, 
rear, Or .... ILI PI nit, I’d "It, 1111131111111311, "Onallan, fraple"I’lan I’d I’adde par,. 
TL 111111111IJ IJPdI111II addaLtal ’If Innal PlIellaty ona"Ner I’d. I I IC I I LIIILSIP ... trade, "ad, 

led.111 IIIIIHO Iran , a,Vn A ("Dran, In’l pdr... 11 "Alga I Vale Lend’, flipha-head’ alIJ5 Ideal, and, I’d 
late Lend VIDIffil aratard), krardin Ill Iffinann. Thanne dRdLION lad"11.111 ’I’d III III d VIIIIJI fall 

III] Le"an andn"DrO’), 13LIM11 ]I’ Ille"Hif flannalne, larlare, 1111116. farfinann’. 
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anal", an,, 1 11 IONIC Call If IV Thataill aft" IFL 
J 11 111.,] fli 111, "Ohl 

1.11’, ON IN, ’rophodan, of IN, 111.111 "1 IT, InNINII I dons. 
III, ?Iml, sa,,d as an, Till, ,I’ll ... Too dophi’mi on 

In (II.CJS 5 at 0 L‘31p ... 1". ’1 "Thad, I Phm. "I", is hall Gdardly 
IT room Ohl WMINCTROUP, of IF’ rIIJ3I ,,, in in’ 111"Nall Fill ON 
mi ’If train 20 ( to 25s I and pill It ban 50 C Call IN, 
FIT Moto ill Tool ’If No 1111161 altda"I’s, ’bid’ "It sionho 
ad T 1 11, Flags It LOT C 11 1 all C IT, Crolanur, is wi 
111 31 It ’to PILII abol" to’ Till al NC Cannot’ 11 f1dan "I 
so .. J MaCil Ith, d,fillnol 1111IF We ’Chadli I... 
Load FIJI (If ntilrolail Inal limits ill Ohl pia’d, J 
L li lupplunallf ohold to.’ In’ sh"I’llo F ... I Calls, I 
OIL inion; I 111hant to 1. hid to only Ifil I JI pi ill C laboal 

o OF at ITS Ill indpVton, No IF LOT sal 
Ill For Cl 
mi hill NOT hi MdI 11 dIS-Ifload 11 Milion to f3rF L 

Pool flat No PIOIL "I’l aid ,d, (If a J ... I 
V, ,on OF (hoonsadrsoll ohNs k1lal [no babod Call 
L .,,fail 0, Ill 1, fall, function, 111 ... I front III, plain. 
"If, LIT lWat 11PINOMIJ INNIM, and GIN, Conrianot 
113L If ii hasilload 

1, lypl OFF ... ... 1, hai prod.. cam I, hurldliall 
KI I)LINUCLOR 01 a Plast, IF OF INACCUNIL danal 

air said a.di su"inaw I o Call I’ll 11 Oil 
30 ’load ol [11 1 If till ol Is looll Ln III I ad 

allo fiffill annal III W ally 1111PICIFNI Calto I Cl 
In’ Cannot "I Call"... I’ll’ OF ’]no do lonfill 

4N i 11FICIALL In ad Too (It Ill loball Van 
,an III I ’Jill I dn?r IIIJIT13h. 1.11 LIT obah to" is 

AN ’.JIM" MCI Whalh hall orl CIIIJ UFJ 
Load C 1, 1 on- C an IV diffacu ON, III in I OfOrti 
boaq as a Foll Will T 11 ill ChiflUfty 1ILh 
I’LaNyon; 1111 It In. VOLLICANILL, I hityll, I NFL, 
falloof .. 6’ A. tholl bai 11111 FICTIV 11 111 ballaod"Ify FILM 11 
boos till at to , mp ... oul KI Chain a PIJFSITF mass FININC Ind ablonand his ofin, rol (if Into CLIFF 
WbIN ON IV INFUTO 31 f1thadal I OR1111111 ’If I PINVINI all, shi ... g,,L,lNr dl , IV1bbVJ of 

’i 

4p 



I 

Eal 

tr,B(L972 

8 
111,L, It In, I’D PIST, 1, ,,h .,v ..... 
11,111d 1,1a, HIS, in, at ... ..... I’ll "I ,ch , "p,". 
", L,,n, 71- ( k? SJ,,Jr 1’,LL f inwo"I 
1.1111IS I fil L111.111 FIF"Id S1frIItIN WIL a ISIS 
11111"llo 11SWIFAW and LIS M3XrUII I’LL lll?PlrnnW 
StrIl.11,111, 1, 1250 ( The Produrl WAI typialfly J,, M If 
an ,lrud(r sunh a, an, )AL I M2 11 1 ,IS If 70 11 7? 
k,n,, ,a i? PSI A) I rp,,ny D, imw,,I I 1117’ 
,naJ 165 q1t, 

11 Jr. YLL1111 IlLa I’llorn, It’ prarann, WILL trIlt dlMlll9 
ollanItIl Ill.nStl rSSdII Int, I fIllill Ihllh L S11 
f_SJS fir, I ... I", Ul ’n 1111JU I I US.11111(nd .11 If, 
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unflin, May N, I, lild A MIll 1AII Illil 

i 1% 0, wfi 
in, 111 11 11r,r1b, U, piling I the I’ll hanna 

AbOd ’N,% fall "i’t 
A dairibil IIIII)IM If Call proal I In,[ it 11111 1 "I’M 

Opt,"M ?i bi all Win, Alan, any.... all 
All pil and It Chal thin ]i If I 
I a,p 
Dol (Md ... III an ...... al fiv, III .. y NO fat 

in U S Pf NO l 7 A I hi 11 A ImAil ... MAI 
[I’Lln 11 Ill IMMIM 11 If I nit fifth 16 5311 

NbOd If Inn NA III nal Alli and III Mall Ahl A N g al IMAN, All A’ and Ill in,,, may 
M, I c... I, ,mfl I,, IN ab I in, final in all Ill oblMaIll I fli IN Mal Ill fil 

Inn pi in, Ill 11",alli " I POnail C,lbjj,. 20 initial tall mamlfl Ina 11 Illartl Nab Ind ItIaliall 
hilion If dl It CA X ILNNJ Q oAM to otalan. , dAilnd IN g Maini aGnAN Citill SM2l and OIL 111L 
Main I" dn"ON"m A, MNAIMN III, "OrMI 1, 111111 111 kind ’If i INIIIII III ANIIII I ant 111h I 
,aid .... NO b ..... I I ’I’ OMIT RMAMIlly 11 Itiligang 105 all III an’. ai Want if ral blink OIL 1111i 
CIA JR tabibbing An Noc,lowly WAN w1uni m ’Mal 1"A’AIMo, ,,NAN1 l A JI W14 31 n, 
Ini ill adian"131 ..In .111 lail Onni and 2, ink,", If n 1 it 7 If by N,,flhL Mind 013 IfL Main 
All All wailn fil In bi runnurallurn A III,,, I1jh,bMw ()I th, 11,1111.11. a 111IN 11 I,A1 A 
1i MILI iJI31Z 11 final 1111 in yballill a bil If 11 lipli-Ifly Ii 1, 11 ,,,,It A It III It 5 PIIIII fly 
5% by Acight In the in,nath finnath a 12nmi SLUNV aftight I Dan a Man. WbW Inhall ]’a 13111 
NVNII ?Ml flifnall .111 AN’ IN’ nal ON IIIIIIN In 1 bil Iftil OTIn SUhal en, al a Onion, of 
A mi IfIllrall at 185% of the Mal %nI , vilaillain, fail and 1(i dyllany OLNJI ItL An 
Ani I ’I.OnNh All I I’ll hl MMOM 11 1 0 miOb MANII I 11INAA LAI.O Nil Mal In’ IMOI Of I I’ 
All 2 "In"I" 

ItIn MAI OlOn J? IiI In fil yllacialun ON Alan nan nININA LAINOPILI, IAI IIIINION MI 111nal 116 
OpInInni 10 On lIvarl U S bNAINI (11 fill an bl IN ?, all M ILJ13L lhL IVIII.A. 1.11a Ai 
Hall 11 Call I’M 1I p I I% M tan A I Ani ni 10 IM Aniani Cll All pal raw, IMI IS 
(’R? plynni’la, ii Nail 1 Mai SM 1111h Im, and 111 ALIAIIINA IMAJ If IN by Anill IMIUM Illi Oly-1 
1111abbi ILI IIIADIN inA 11 11111.1 111 Mi 31 1501,11 

mi SIC YQ NOP ng 02L npOnn,rn 41) 

N’ In"i ....... in pi 0i in,, Ill 
190 (AN I A,1,1,,, P, I a, C11 all 1210) .. 11111111 1 VI 

an 11 VIA S 1 Oall al Ill C Ol bi Ini final tOlt I I IN int 
n Man’ll all Ad IL III] WAPAIIIII I( In’ Wal [I’ll Of ’.If 

Ann, ball "t and a In, ON I IN ’If A’IIbIA ? I IN allt-
nOn.. Inall If fil .."Inala i i Win IN Minna any final III Italian, ’Ab It .... gn? 

110111 a If rhyklllll I P11111 "Orillonif Oil ... I, nil an ifil All’ o1bal 11, 111110 Ma. An Of III, 
IMOInOrl Att ... 11, All .1i Ill 11113111hard I t[i 111, 
11131111orlhLrML111111b MI0J fall MANLInal fall. 161. fbl,lg?Illibltr3.J(?.11?IJ21(?(IMIJI.Ikllcllp 
"Iftly; It, all A in A Al parl,inA ’i tjlnq,,? AA1IIAl la ) All NAE an In’ 1.6 fLIT IN i7lial Itf 
It Mill in III L31 I a in, ONIOng ONO]CE NIOUbbint Al Aldinti O"Ifilally MUNI’Val In’ 

an Nanal (III Attang aid St 11 by, ’angli nrin, 0 0 5 "" ON InWA% ... IN Anny ’AAAApInanyal qja? 
FlIVIL 1111 ’If final I III I i Ii I il In, an)[IN CAl’i of In, If if, al N i folbil 
IN bl AnIIAIId in bic NJOUMF 10 ill 31 0 in MAL RIN 
tIOy 111111) Ill bi InWIl nal al yin Ii 
J3111fly 3111 . AlM MOVAL antil initial ANway , al", JAll I I 
It "I III lImjAA 111 1ION ItINIA, II bilil IM, 
JiMbIll It" Ill IN IJIANIF III Fall ill’ 1 1111 111 1 2 
li 1, ni". hi ", hi jl,[ ’I’a ’III" PfIaLLIM ILII An. 10 In’ ) -1 � 
Ili, hall InJI. I, nOI1Of6d n 0 iNL filing FaMdA in I UrIIL "’ ’I" Ill Ill "I 
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Industria y Coi 
S UP E R1 INTE ND? N C I A 

Divis(6111 DE NUEVAS CREACIONIES 

RADICAC161412)(PEDIENTE No 08-053410 

EL EXTI?CTO DE LA PRESENTL SOLICITUD DE PATENTE BE INVENC16N 

FIJI? PUBLICADO EN LA GACETA BE PROPIEDAD INDUSTRIAL No M2 BE 

46 FECHA 30 DE NOVIEMERE BE 2007 EL T?RMINO HABiL SENALADD POR 

I-A LEY EXPIRA EL 27 BE FEBRERO DEL 2DOS. 

NOTA, Diatom det plazods losseis 16) rrreses sii;tnaantes a Pa6rde ?a facha de pubrcacl6n 
an la gricata de Propierled Industrial, addend solicitor y canceor el esamen de 
patentatolidad so parts do qua la soAcitud craga an alogindono, de scueodo con lo 
ostableccin an ad Ad(cuka " de la Docraw 48?M 

SE PRFSENTARON OPOS(CIONES POR PARTE DE TERCEROS. 

Sl NO X�

? 46 



2020 
Bogota, DC, 

Doctor: 
Carlos Reiraldo Charter Garcia 
Apoderado 

ASUNTO: Radicac16n DCT NO DS-53410 
Trbmite Oil 
Evento 379 
Actuaabn 440 
Folos Oil 

AN 

hidustria y Comerdo 
S UP E R i N 7-E N D E N C I P, 

oficioNa: 5464 

Con fundamento on lo preveote po? el arlicutir 43 do la Decisift 488 de ]a Comrsu6n de 
Is Coni Andina, so W wrourica rice Is wmicw puesonlada per is oxides 
Ebana lsaurg Moreno Boharquez, on so ca(dad do glooderada do Frocaps S.A. nouns 
Jos requisdos fornnales exigidos po( (a Joy ai mornento de ad praserriacl6n. 

Ell cumplimmento de lo dispuesto an Is cbda Ro"a se le concede 6 t6nnirio do 
sesento (60) dies o6biles siguientes; a Is fecha de nchficaciont PoTa 
qua haga valer sus argumentaciones y presents pruebas. 

Notifiquese or presents oficio conforine a lo dispuesto an el ouirnemS.2, riterall c) del 
capftlo quinto del titulo primerri de Is Circular J No 10 do 2001. 

ALIX CARM2Ekh CIESPEDES DIE VERGEL 6 
Jere do rin do Nuevas Cmaclones. 

I Irm 
El antertor ofido fro: notificado ?v filav6r en rate de 

?02021 

P?,Ce?,o C,P,,, n N, 21POD P,10,2 5,7 y 10 
SePe CAN U 40A NO 36 50 C061ION01 nZWO 

ra, 3822695 L111a980-i10185 
WIN tmal njOv 

8,9,1600 0,P,mb’s 


