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fi ANEXOS t 5+ 
D Comprobante do pago do la tasa. 

Poderes, si fuere el caso. 
0 Pruebas do los fundamentos de la oposickn. 
D Documentos quo acrediten el legitimo inters, si there el caso. 

Documento quo acredita la existencia y representackn legal do las partes, cuando sean 
personas juridicas. 

V 
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FlPMA  

C.C. 51.940.252 TR 82701 

( lnsruccionsparaeIdilige9ciamento del prsentefofrnuIario,verrnversodeesta pgna. 
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TOptimurn 

Seæora Jefe, 

DIVISION DE NOEVAS CREACIONES 

Superintendencia de Indusria y Comercio 

E. S. D. 

Derecho de la Competencia, Propiedad 
Industrial y Comercio Exterior 

Referenda Expediente N° : 08 88449 

Asunto 
: 

Oposición a la solicitud de patente de [nvención titulada 

"FORM(JLACIONES DEL MODIFICADOR DE 

1NMUNORESPUESTA QUE CONTIENEN ACIDO 

OLEICO Y METODOS" 

Solicitante :3M INNOVATIVE PROPERTIES COMPANY 

Opositora : PROCAPS S.A. 

Publicada en la GacytF de lit Propiedad InduiÆ1 

I0612I29deenerode2010 , 

/ 

Yo, CIELO ANGELA PEA RODRIGUEZ, abogada en eJercyio ideætfflcada como 

aparece al pie de su firma, con tarjeta profesional No, 82701 del Consejo Superior de 

la Judicatura, en mi condiciOn de apoderada de la sociedad PROCAPS S.A. 

conforrnda bajo las leyes de la Repüblica de Colombia y domiciiada en la ciudad de 

Barranquilla, Colombia, atentamente manifiesto que estando dentro del tØrmino de ley 

y por orden expresa de mi representada, presento oposición a la concesiOn del registro 

de la Patente de InvenciOn titulada "FORMULACIONES DEL MODIFICADOR DE 

INMUNORESPUESTA QUE CONTIENEN ACIDO OLEICO Y METODOS’ 

cuyo titular es 3M INNOVATIVE PROPERTIES COMPANY, y pido a Usted 

Carrera 13N° 119-95, Of. lO4 Tel. (571)2 131213 -6205021 -Fax. (571)6 1219 79 
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una cantidad terapeuticarnente eficaz de un contpuesto modificador de la 

inmunorespuesta (IRM) seleccionado del gnipo que consiste ei aminas de 

imidazoquinolina, arninas de tetrahidrohnidazoquinolina, aminas de 

imidazopiridina, aminas de cicloalquilimidazopiridina 6,7-fundidas, aminas de 

imidazoquinolina 1,2-en, puente, aminas de imidazonaftiridina,: aminas de 

tetrahidroimidazonaftiridina, aminas de oxazoloquinolina, aminas de 

tiazoloquinolina, aminas de oxazolopiridina, aminas de tiazolopiridina, aminas de 

oxazolonaftiridina, aminas de tiazolonaftiridina, 1H-imidazo dimeros fundido a 

las aminas de piridina, aminas de quinolina, aminas de tetrahidroquinolina, 

aminas de naftiridina, o aminas de tetrahidronaftiridina, 
y 

combinaciones de las 

mimas; 
y 

un vehiculo farmacuticamente aceptable incluyendo un componente 

de Æcido oleico, en donde la formulaciOn estÆ substancialmente libre de 

impurezas polares introducido por ci coinponente de Æcido oleico, - 

2.3. Con base en ci articulo 14 de la. DecisiOn 486 de la CAN que consagra to 

siguiente: "Los paIses rn.iemlros otorgarÆn patentes Para las invenciones, sean de prod ucto 

� 

0 procedimiento, en tods Los cam pos de La tecnalogIa, siempre que sean nuevas, tengan 

nivet inventivo y sean susceptibles de apl:cacion industrial" Asi las cosa, Las 

invenciones objeto de patente deben sŁr nuevas y tener nivel inventivo. Bien, 

pues antes de la fecha de prioridad de esta solicitud se encuentran los siguientes 

W-W 11 docurnentos que afectan Ia patentabilidad de La presente solicitud: 

� Dl: US2003 199538 publicada el 23 de octubre de 2003. 

� D2: US2004089855 publicada ci 13 de mayo de 1999. 

Carra 13N11995,Of. 1O4 Tel. (571)2 131213 -620502l - Fax (571)61219 79 
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2.4.Ahora bien, el documento Dl, particularmente en la en su descripciOti se refiere 

a una formulacion farmaceutica que comprende un modificador de la respuesta 

inmune (JRM) compuesto seleccionado de entre aminas de imidazoiuinOliæa, 

aminas de irnidazotetrahidroquinolina, aminas de imidazopiridina, aminas 6,7-

fusionadas de cicloalquiimidazopiridina, arninas puenteadas de I , 2-

imidazoquinolina, aminas de tiazoloquinolinarnina, aminas de 

� 
oxazoloquinolina, arninas de tiazolopiridina, aminas de oxazolopiridina, aminas 

denimidazonaftiridina, arninas de imidazotetrahidronaftiridin, y aminas de 

tiazolonaftiridina, un acido graso, y un componente hidrofObico aprôtico 

mezclable con el acido graso comprendiendo un grupo hidrocarbilo de 7 o mas 

Ætomos de carbono incluyeudo Æcido oleico, córno es posible ver en la 

reivindicaciôn 1 de dicho documento Dl. Segün el mismo documento Dl, en 

cuanto a la formulaciOn, esta es practicamente libre de impurezas polares gracias 

a la presencia del Æcido oleico y dicho documento Dl revela ademÆs que el 

componente hidrofObico aprótico puede aumentar el volurnen de la fase oleosa 

de la forrnulacion tOpica par proporcionar cualidades deseables, como la 

extensibilidad y la sensaciOn, mientras que no altera de forma sensible la 

saturaciOn de la actividad terrnodiniiniica del IRM. 

2.5.Adicionahnente el documento D2, particularmente en la pagiria 3, pärrafo 0037, 

revela la eliminaciOn de impurezas polares del aceite en una alta compoiciOn de 

aceite de Æcido oleico. 

2.6.Tomando los docurnentós Dl y D2, como el estado rnÆs cercano de la tØcnica, no 

es posible reconocer altara inventiva, ya que semis obvio pam un experto en la 
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materia a partir del documento Dl, apoyado en el librarse de las impurezas 

polares para proporcionar estabilidad a una formula mejorada para compensar el 

cotnponente de Æcido oleico come, to revela el docurnento D2, concebir una 

formulaciOn farmaceutica que comprende una cantidad terapØuticamente eficaz 

de un compuesto :modificador de Ia inmunorespuesta (IRM) seleccionado del 

grupo que consiste en aminas de imidazoquinolina, aminas de 

tetrahidroimidazoquinolina, aminas de imidazopiridina, aminas de 

cicloalquilimidazopiridina 6,7,fundidas, aminas de mu azoqurno ma 1,2-en 

puente, aminas de imidazonaftiridina, aminas de tetrahidroimidazonaftiridina, 

aminas de oxazoloquinolina, aminas de tiazoloquinolina aminas de 
MW 

oxazolopiridu-ia, aminas de tiazolopiridina, aminas de oxazolonaftiridina, aminas 

de tiazolonaftiridina, 1144niidazo dimeros fundido a las aminas de piridina, 

aminas de quinolina, aminas de tetrahidroquinolina, aminas de naftiridina, o 

aminas de tetrahidronaftiridina, y combinaciones de las mismas; y un vehiculo 

farrnaceuticamente aceptable incluyendo un componente de Æcido oleico, en 

donde la formulaciOn estÆ substancialmente libre de impurezas polares gracias at 

coinponente de Æcido oleico. Asi entonces las reivindicaciones I a 28 de la 

� 
solicitud objeto de la presente oposición, carecen de altura 

2.7. En consecuencia y de acuerdo a to descrito anteriormente, se deriva que la 

solicitud colombiana 08 88449 no puede pretender un monopolio por patente 

toda vez que to que pretende no cumple con uno de los tres requisitos necesarios 

para su protecciOn. 

2.8.Que por consiguiente, respecto a la solicitud pretendida se tiene que: 

Carrera 13 No, i19.95, Of. 104 TeL (571)2 131213-6205021 -Fac.(571)6 1219 79 
E-mail: negccios@optimurnco.eom - www.optlrnurn-co.com 
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2.8.1. CARENCIA DE ALTURA INVENTIVA. Segun La DecisiOn 486 de la 

Cornunidad Andiria de NacionŁs, Articulo 18.- "Se considerar4 que una invención 

tiene nivel itwentivo, si pcLra una persona del oficio normalrnente vrsada en La materia 

tØcnica correspondient.e, esa invención no kubiese resulta4o obvia ni se kubiese derivado 

de manera evidente del estado de La tØcnica. ". A la fecha de prioridad, 29 de 

diciembre de 2006, a partir del documento Dl por si solo, o por la 

combinación de Los docurnentos Dl y D2, puede Ilegar de manera evidente a 

una formulaciOn farmacØutica que comprende una cantidad terapØuticamente 

eficaz de un compuesto modificador de la inmunorespuesta (IRM) seleccionado 

del grupo que consiste en aminas de imidazoquinolina, aminas de 

tetrahidroimidazoquinolina, aminas de irnidazopiridira, aminas de 

cicloalquilimidazopiridina 6,7-fundidas, aminas de imidazoquinolina 1,2-en 

puente, aminas de imidazonaftiridina, aminas de tetrahidroimidazonaftiridina, 

aminas de oxazoloquinolina, aminas de tiazoloquinolina, aminas de 

oxazolopiridina, aminas de tiazolopiridina, aminas de oxazolonaftiridina, 

aminas de tiazolonaftiridina, 1H-imidazo dimeros fundido a las aminas de 

piridina, aminas de quinolina, aminas de tetrahidroquinolina, aminas de 

naftiridina, o arninas de tetrahidronaftiridina, y combinaciones de las mismas; y 

un vehiculo färmaceuticamente aceptable incluyendo un componente de Æcido 

oleico, en donde la formulaciOn estÆ substancialmente libre de impurezas 

polares pot el componerite de ªcido oleico, sobre las cuales busca proteccion en 

ci capitulo reivindicatorio. 

2.9. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es 

objeto de patentabilidad pues es contrario a lo que dicta la DcisiOn 486 de la 

Comunidad Andina de Naciones, ArtIculo 14. "Los Paises Miembros otorgardn 

patentes para las iwenciories, sean de prod ucto o de procedirniento, en tbdos los campos de 

Carrera 13N0.ti995,Of. lO4 Tel. (571)2 1312 13 - 6 20 50 21 - Fax. (571) 6 12 1979 
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la tecndogIa, 
siempre que sean nuevas, tengan nivel inVentVo y scan susceptibles de 

aplicaciOn industrial.". La solicitud pretendida no cumpie con uno de los tres 

requisitos de patentabilidad. 

2.10. Por todo lo anterior, atentamente solicito a usred que se sirva declarar fundada 

la presente oposiciôn y en consecuencia negar ci registro a la solicitud de patente 

. titulada "FORMULACTONES DEL MODIFICADOR DE 

INMUNORESPUESTA QUE CONTIENEN ACIDO OLEICO Y 

MET000S ’ cuyo titular es 3M iNNOVATIVE PROPERTIES COMPANY, 

solicitud Colombiana que aparecio publicada en La Gaceta de la Propiedad 

Industrial N° 612 del 29 de enero de 2010. 

3. PRUEBAS 

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener 

como prueba en este asunto los siguientes: 

� Dl: US2003 199538 publicada ci 23 de octubre de 2003. 

D2: US2004089855 publicada ci 13 de mayo de 1999. 

Carrera 13N 119-95, Of. lO4 Tel. (571)213 12 13 -6205021 - Fax. (57fl612 1979 
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PODER ESPJCL4L 

Yo, WALTER TANAKA TATEKAWA,ayor de edad y vecino de la ciudad de 
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el 
presente documento actüa en calidad de Representante Legal de la sociedad PROCAPS 
S.A sociedad legalmente constituida y domiciliada en la ciudad de Barranqu3a-’ 
(Colombia), por el pre)ente documento otorgo a la octora CIELO ANGELA PENA 
RODRIGUEZ, ałada en ejercicio, identificad6mo aparece al pie de su firma, con 
taijeta profeslonal No. 82701 del C.S. de la J.,4der especial, amplio y suficiente, para 
formular oposiciones u observaciones a la solicitud de patente No. O8}8.449, titulada 
’TORMULACIONES DEL MODIFICADOR DE INMUNO.RESPIJESTA QUE 
CONTIENEN Acmo OLEICO Y METODOS", cuyo titular es SM 

H INNOVATIVE PROPERTIES COMPANY, publicada en la gaceta No, gaceta No. 
H 6i2 del 29deenerode2olO. 

Nuestro apoderado queda facultado, de manera expresa, para realiar todo tipo de actos 
necesarios para Ilevar a cabo el trÆmite de la oposición, incluyendo, sin liinitaciOn, 
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciónes e 
impuestos, recabar los tftulos o certificados. Asimismo queclan autorizados para 
impugnar administrativa todo lo que fuere resuelto en el expediente a que se hace 
expresa referencia en el presente poder, con todas las facultades generales y especIficas 
que fuera requerido para ella. 

De la misma manera, ademÆs de las facultades que le confiere la naturaleza del presente 
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir 
el presente poder, incoar acciones, interponer recursos y demÆs facultades conferidas 
por la ley. 

Dado y Firmado en Barranquilla (Colombia) a los 12 dfas del mes de abril de 2010. 

C9 
SA. 

C.C. NO 16’21.928 

NIT: 890.IO6.27-5 

Representante Legal 

Acepto: 

CIELO ANGELA HENA RODRIGUEZ 
C.C. 51’940.252 de Bogota 
T.P.A. 8701 del C.S. de la J. 

80 No. 780-201 � A.A. 50330 P.B.X.:(575) 3530783 - 3789000 - 3719900 - 3507900’ FAX:(575) 3730815 - 3730813 -3730247 - 3730818 
BARRANQUILLA - COLoMBIA’ NIT.: 890.106.527-5 
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03-12009291 024802 PROCAPS S.A. No. 14606542 1 Baranqui11a,14deAbri1de2010Hr14:4324 

************************************ Pag.-1 
CAMARA DE COMERCIO e,,CAMAR4DE DR BARRANQUIL.LA ?MER

RRANQUILLA 
CERTIFICADO DR EXISTENCIA Y REPRESENTACION LEGAL 0-DE INSCRIPCION DR 
DOCUNENTOS. 
PROCAPSS.A. ----------------------------------------------------------
NIT: 890.106.527-5. 

EN JUN10 DR ESTE Mo SE ELEGIRA JUNTA DIRECTIVA DR LA CfiNARA DR 
COMERCIO. LAS INSCRIPCIONES DR CANDIDATOS DEBEN HACERSE EN LA PRIMERA 
QtJINCENA DE MAYO. PARA INFORMACION DETALLADA DIRIGIRSE A LA BRIDE 

PRINCIPAL 
0 COMUNICARSE AL SIGTJIENTE TELEFONO: 3303718-3303716. 

EL SUSCRITO SECRETARIO DR LA CAMA.RA DR COMERCIO DE BARRANQUILLA, CON 
F1JM)AMENTO EN LAS INSCRIPCIONES DEL R.EGISTRO MERCANTIL: 

CERTI?ICA. 

Que por Escritura PiThilca No. 1,190 del 22 de Julio de 1976, 
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en 
esta CÆinara de Comercio, e1 28 de Julio, de 1976 bajo el No. 6,070 
del libro respectivo, fuep6’nstituida la-sociedad - -------------------- 
limitada denominada "PDUCTORA DR CAPSULAS IDE GELATINAS LIMITADA 
"PROCAPS LIMIT.ADA".--.y---------------------------------------------- 

CERTIFICA 

Que por Escritura Püblica No. 1,307� del 28 de Junio de 1979, 
otorgada en 1a Notaria Tercera de Barranquilla, inscrito(as) en 
esta CÆmara de Comercio, el 23 de Julio de 1979 bajo el N 101039 
del libro respectivo, la sociedad antes mencionada-----------/---------
se transformo en sociedad anonima bajo la denominacipfi social de 
"PRODUCTORA DR CAPSULAS DE GELATINA S .A." PROCAPS S .A. "K------------

I : 
CERTIFICA 

ue por Escritura Püblica No. 3,810 del 31 de Dic/bre de 1980, 
torgada en la Notaria Primera de Barranquilla, inscrito(as) en 
sta Cmara de Comercio, el 30 de Enero de 1981 bajo ci No. .12,705 
el libro respectivo, la sociedad antes mencionada. --------------------

e transformo en sociedad de responsabilidad limitada bajo al razon 
ocial de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI - 

ITADA". 

CERTIFICA 

e por Escritura Püblica No. 3,755 del 10 de Nov/bre de 1983, 
corgada en lä Notaria Unica de Soledad, inscrito(as) en esta 
Cmara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del 
lbro respectivo, la sociedad antes mencionada ------- -----------------

transformo en sociedad anonima bajo la denominacion social de 
RODUCTORA DR CAPSULAS DE GELATINA S.A.  "PROCAPS S .A." -------------

**********.0 

------------

********** C 0 N T I N U A ********** 



CERTIFICDO DE EXISTENCIA jf R.EPRE ENTACION INSCRIPWON DE 

PROCA.PS S A.--------------------------------------- 
NIT: 890.106.527-5. . 

C E� R T I F I C A 

Que por Escritra PtbiEca No/. 3,615 del 
otorgada en la Notaria 2a.. 1e arranqui 
Cmara de Comercio, el 20 de ie/bre de 19 
libro respectivo, la socidad anjtes mencionad 
cmbio de razon social,il por 1 denominacion 

C E R(T I F I C A 

Que .por Escritura Püblica N. 3,775 de 
otorgada en la Notari 2a. [de Barranqu 
CÆmara de Coxnercio, el 23 1e Enero de 1 
libro reepectivo, la .sociedad afrites menciona 
cpmbio de �..razon social, por lJa denominacio 

CE1TIFICA 

Que dicha sociedad hq sido reformada poi 
Y/o docuxnentos privados: 
Nuxnerö aaaa/mm/dd JNotaria 

39 1979/01/18 Notria 3a1. de Barranqt 
992 1981/04/30 Not�ria Ia(. de Barranq 

.1,464 1982./08/27 Notaria Urica de Scled. 
2,744 1983108/18 Notria Uiica d SoledÆ 
3,826 1984/07/16 Notatia UricÆ. de Soleda’ 
3,835 .1985/08/28 Nótaria� Urica de.So1eda 
2,260 1986/09/10 Nótaria U*ica �d SOI.iØda 
1,84.9 1989/07/lI Noaria $. de Barzn 

444. 1990/02.121 Notaria �2. de Barrant 
3,090. 1991/12/17 Notaria 2. de Barranqi4i 

269 1993/02/01 Notaria 2. de Barranq4i 
.2,342 1993/07/28 Notaria 2ja. dearranqi 

:3.,652 1993J11/09 Notaria a. de.Barranq 
3,615 1996/12/06 Notaria a. de-Barranq 

89 1997/01/16 Nptaria a. de Barrangi 
2,070 1997/07/17 Nqtaria a. de ,Barran  
21281 199.7/08/04 Ntaria a. de Barran 

765 1999/04/2.2 Notaria  a. de Barran 
459 2001/02/21 NQtaria a. de Barran 

2,608 2001/10/05 Notaria a. de Barran 
.1,730 2004/07/29 Notaria J 2. deBarran 

416 200.5/03/03 Nbtariaj 2. de. .Barran 
1,613 2005/07/28 Notaria / 2. de Barran 

710 2009/05/05 Notaria /3 a. de Barra 
1,054 2009/06/25 Notaria /3 a. de Barra 

C.[ERTIFI 

Que de acuerdo con la(s)/escritura(s) a 
Se rige par las sigunentes 1isposiciones 
DENOMINACIONHO RAZON SOCIAL/: 

6e Dic/br . 1996, 
4nscrito(a n esta 

baj/o el No. 7, 18 del 

8J, i,de Dic/b 
/nscrito( 

bjoe1 No. 

DAPS 

e 1996,, 
en.estÆ 

67,704 de 

iguiente1/ ecritur 

. Tnsc o Reg 
ija.I 9,452 
iLa./ 13,112 

5,533. 
17,4 

1_6_

19,554 
22,230 

.4’
 

995 
/1La/. 33,909 

36,101 

Ia 
43,993 

a 48,428 
50,582.. 
51,798 

l.a 67,218 
67,704’ 

1L
 

a/ 70,62 
lLa 70,81 
l’la .80,62 
Ida! 91,50 
11 95,77 
11. 112,99 
ha 116,36 
i. 119,32 

il 
150,13 

a 150,13 

1 79/01/$ 
1 81/05/Q6 
1982/09/08 
1983/0?/ 11 6 
984 / 07 7 
985/09/04 
986/09/15  1  
9:89/07/13 
9.90/03416 
992/01 28 
993/02/16 
993/08 10 

1993/11/22 
1996/12/20 
1997/011/23 
1997/07/31   
19,97/0 /14 
1999/0/23 
2001/0/23 
2001/1/08 
2004/0/26 
2005/0110 
2005/0/18 
2009/0/30 
2009/01/30    

iJa citada( ), la soci[edad 

** * * * 



-12009291 02.4802 PROCAPS S.A. 
rranauilla. 14 de 2\bril de 2C 

1ic-�  1O 
fNo. 14606543 I 

Pag..2 
C A M A R A DE COMERCIO 
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OCAPSS.A. ----------------------------------------------------------
GL: PROCAPS. 
)MICILIO PRINCIPAL: Barranquilla. 
T No 890.106.527-5. 
.TRICULA MERCANTIL: 24,802. 

.� D reccion para notificaciones judiciales 
CIA 80N078B- 201. 

la ciudad de Barranquilla. 

CERTIFICA I 

D RACION: . El tØrmino d/ duración de la sociedad Be fijó hasta el 
de Agosto de 2073. ’ 

CE R TI F I CA 

0, JETO SOCIAL El obj eta principal de la sociedad sera a) La 
,bicacion, importacion y comerciaiia.cibn dØ Æiimentos procesados 

suplementos dietarios b)La fabricacion de capsulas y otros 
oductos similares a partir de materiales tales coma gelàtinas U 

ros de distinta naturaleza, que puedan ser utilizados como 
rases o recipientes de productos y sustancias quimicas, 
maceuticas, alimenticias y cosmeticas, para usa y consumo humano 

�f
 
yveterinario c) La investigacion, desarrollo y fabricacion de toda 

� c ase de productos y sustancias quimicas, farmaceuticas, 
A! :mentiCiaS y cosmeticas para usa y consumo hurnano, animal y 
v getal. d) La compra y yenta de materias primas, insumos 

y 

p’] oductos intermeclios necesarios para los procesos de fabricacion 
’v de sustancias quimicas, farmaceuticas, alimen ticias y cosmeticas, 

a I coma la comercializacion interna y externa de los productos 
b rminados. e) La compra, yenta, importacion, exportacion y 
dstribucion de toda clase de elementos instrumentales y eguipos 
medicos, quirurgicos, odontologicos y hospitalarios para la salud 
hmana y animal. f) La compra, yenta, exportacion, fabricacion, 
iæportacion, distribucion de dulces, confites, galletas y todo 
tjpo de golosinas a alimentos para el consumo humano. g) Actuar 

ömo representante a agente de personas naturales y juridicas, 

nciona1es y extranj eras en la realizacion de operaciones . a 

tansacciones relacionadas con la industria farniaceutica y en 

especial con cualquiera de las actividades descritas en los 

lterales a), b), c), d) y e) antes descritos. h) Prestar los 

servicios de asesorias y consultoria en las areas adnu.nistrativas, 
__ �=- 

********** C 0 N T I N U A ********** 
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de mercadeó, analiis ci nico, asiste 
costos y produdcion, exportacio. 
relacionadas con igua es o similar 
constituyen el bbjto de PROCAPS S.A., 
promocion de ptoductos quimicos, 
farmaceuticos para uso h ano, animal 
operar, adutinistra y. e plotar, a cu 
establecimientos dedicad s a la 
fabricacion ocorner ializacion 
farmaceuticos, àiimentic os, hospi a 
desarrollo de su bjeto principal, le. 
social como accionista, ocio a fun a 
igual o similar lobjeto comprar, e 
maquinarias, insumo y rpuestos recRe 
sue actividades.; tomar dnero en prrzs 
las operaciones coerc.ial s qUe :Celeb e 
objeto; :celebrar y. ej cutar.todo t 
necesarios para desar ollar sus op 
otorgar y protestar todo tipo de tit 
negociabies, comprar, yen er y constt 
muebles e inmue&le.s,l desgnar repres ri 

ea y er.el exteriOry, en general, rea I 
que sea-necesarjo o con eniente par. 
social y para la mej or proteccion d 
la; de sue socios La: s Dciedad podra g 
sus ob1igaiones adquirid s par terc r 
cual podra inciusire con stitui gravam 
de cualquier natuthieza ------- ----

C.ERTIFI: 

CAPITAL Nro Accione 
Autorizado 
$.**********2,000,000!000 *********.*.***2, 
$1icrito 
$**********1,229,071000 
Pagado 
$**********1,229,071,000 ************l, 

E R T I F I. 

ADMINISTRACION: La direc ion y adminis 
pondera a la Asamblea G neral de. Acci 
,at Presidente, al lVicepr sidente .y a u 

a la 

Junta Direct va1 s siguientes 
otras: Autorizar cialqui r acto 0 cont 
al equivalente en pesos oloinbianos a 
res de los Estado tJni OS de America 
tasadØ canthio.represen ativa del me 
surta la transacioi. Cu ndo se trat 
las cuales la sociedad. garantice obi 
socios, se reuerira qu la operaci 
por lo menos 2./3 partesde los integrant 

S 

S 

1 

0 

r 

1 

tecnica, nestigaion, 
importaci4ns, yentas, 
ctividadd a las ciue 
omo los ubliciad 

y 

nticios, cosmetic s  y 
industrial Adqurir, 
ter titul empre a .o 
stigaciar desarr 110, 
productc quimcos, 

be a c s eticos. En 
edad podrz t mar in eres 
de empr a que . t ngan 

import y exp rtar 
s para e d sarrol o de 

financi y garan izar 
terceros e ativas a su 
de acto cont atoS 
iones; g a , ace tar, 
valores nstrum ntos 
gravamen obre b enØs 

es ap.oder o en -el pais 
cualquier co o ne ocio 
desarrol 1e su o jeto 
intereses oporatios o 
tiz.ar el q Plimien*o d 
par sue jgdtos, paaIO 
reales sr sue bieries 

a1r Accin 

oco 

****************.,000 

01 ****************L, 000 

Oil *******I**l*******L.,000 

I n de la s ciedad co res-
t s, a la J nta Direc iva, 
r rite Gener I Corres onde 
I nec y atrb clones ntre 
uya cuant’a sea sup nor 

I ntas cinc e ta mu ala-
$ 50.000), – uidados a la 
a vigente e ia en e se 
eoperacion s en virt d de 
i4rnes de te c roe o d los 
e aprobada c n el vo a de 
ella Junta iectiva. 

********** C 0 N T I N t 
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L sociedad tendra un Presidente , quien ejercera la representa-
legal de la sociedad y tendra las siguientes atribu-

nes entre otras: Ejecutar las decisiones de la Asamblea 
eral de Accionistas y de la Junta Directiva. Ejercer la Represen-
ion Legal de la sociedad en todos los actos y contratós que  Se 

r:uieran para el desarrollo del objeto social, de conformidad con 
l previsto en las leyes y en los presentes estatutos. Constituir 

� 
a’ derados judiciales y extrajudiciales, recibir 
a;olver interrogatorios de parte, confesar obligaciones de la 
sciedad, transigir, disistir y allanar a la sociedad en cualquier 

. ainto judicial. Aprobar y celebrar on nombrede la socieda todo 
ac:o o contrato cuya cuantia sea igial o inferior al equivalente 
ei pesos colonthianos a doscientos cincuenta mil dolares de los 
E :ados� Unidos de America (tJS$250.000), liquidados a la tasa de 
cL thio representativa del mercado vigente el dia en que se surta 
l transacion o celebracion del acto. Las demas funciones que le 
ccrrespondan como Representante Legal par disposicion de la ley, 
dI estos estatutos a de la Junta IDirectiva.. El �Presidente tendra un 
slente, designado por la Junta Directiva, quien reemplazara al 
Pesidente en sus faltas temporales, �absolutas o meramente acciden-
t les, con entidades facultades y sin que sea necesario para silo 
a reditar la ausencia del principal. La sociedad tendra un Vicepre-
s’dente designado pox’ la Junta Directiva, quien tambien ejercera la 
r presentacion legal de la sociedad, pudiendo ejercerla conjunta o 
$ paradamente con el Presidente. El vicepresidente tendra las 
s’j uentes facultades entre otras. Ejecutar dentro de su. competencia 

decisiones de la Asaxnblea General de Accionistas, de la Junta 
D rectiva y del Presidente. EjØrcer la representacion legal de la 
a ciedad en todos los actos y contratos que se requieran para el 
d sarrollo del objeto social, de conformidad. con lo previsto en las 
liyes y en los presentes estatutos. Constituir apoderados judiciales 
y extrajudiciales., recibir notificaciones, absolver interrogatorios 
dE parts, confesar obligaciones de la sociedad, transigir, desistir 

allanar a la sociedad en cualquier asunto judicial. Aprobar y 
a’ lebrar en nombre de la sociedad todo acto o contrato cuya cuantia 

a igual a inferior al equivalents en pesos colonthianos a ciento 
, ncuenta nil dolares de los Estadös Unidos de America (US$150.000), 

1 quidados a la tasa de caznbio representativa del mercado vigente 
P’. dia en que se surta la aprobacion o celebracion del acto, siempre 
que no se trate de enajenar bienes ininuebles o cualquier otro activo 
tjo de la sociedad, inclusive de naturaleza muebles, acciones, 
ciiotas a partes de interes inversiones y todo tipo de derechos 

la sociedad, o de constituir gravarnenes sobre cualquiera de los 
aiteriores, facultades pie radican exciusiva y privativa.mente en 

c.beza del Presidente. Las demas tunciones pie le corresponda coma 

It C 0 N T I N U A 
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Representante legal por disposicion 
o de la Junta Directiv. El Vicep 
designado por la Junra Directiva, 
separÆdamente en SU altas tempo 
accidentales, con identi as facultad s 
el].o acreditar la ausen ia del princf p 
GØrente General, ori.an -espectivo Suji 
birectiva. :] Sup1eite r emplazara. al 
temporales, .alsolutpas o meramente a C 
gerente general, IlØvara L la repres n 
con identicas factltades pud.iendola 
mente con el ?reidente y Vicepresu e 
que el Gerente Gfrleral y Slfl:que se 
la ausencia del itular, El GerentE 
facultades entre 4tras: jercer la re   
dad, en todos los acto y contratos 
z-rollo del objeto socia , de ConfoL a 
leyes y en los pesente estatutos. ? 
la sociedad todo acto contrato cuyi 
al equivalente en pesos Coloüihianos 
Estados Unidos de meri a (US$50 000)i 
cantbio repres.entatJva de: mercado vi 
aprobacion o celebracion del acto, sie i 
nar a cualquier titulo b enes inmueble 
de la sociedad, inclusive de natural’ 
partes deititeres inve siones y todo 
dad o de constituir gr vamenes sobr 
facultades que radican xc1uswa y 
Presidente---------------- -------- -

 (ERTIFl 

Que segün Acta No. 116 del 27 de J 
Ia. Asainblea de Accioiistas en Barranquil 
PROCAPS S.A------- -L -------
cuya parte pertine1tŁ se inscribió 
15 de Agosto de tl.997 bajo el No. 
y segün Acta No. 127 d   22 de M 
la Asainblea de Ac. ic9iistas rn Barranq-uil 
PROCAPS S.A.-  -r--------
cuya parte pertinente se inscribió 
29 de Mayo de 2000 bajo el No. 87,25 
hechos los siguientes nombrunientos: 

CLASE: TUNTA D’XRECTII, 

PrinciDales 

a ley, de 
dEnte tend 
n 10 reempi 
S, absolut 

in que se 
La socied 

t , :designa 
ei te Genera 
eitales, qu 
cion legal 
jercer conji 
e, con idØni 
cesario par 
ne al tendr 
n:acion le 
a requier 

con lo 
)a y celeb: 
ia Ltia sea 
n uenta Mi] 
1.quidados 

e l di a--: en 
e ue no se 

c: taiquier a 
m Leble, ace 

PO de derech 
ua mera de 
va  rnerite 

1e 1997 Co 
dl. --..la socie 

S a CÆmara 
8 8 del ii 

e 2000 cc 
d la socie 

a a Cmara 
1 libro res 

stos esttutos 
(1) sup ente, 

a a c.njiinta 0 
o merjnente 

n cesari para 
:endra in (1) 

S,-por la Junta 
n sus : aitas 

n junta on el 
e la sociedad, 
to sep rada-
c a facu: tades 
e lo Æcr ditar 
1 a sigu:entes 
1 de la ocie-

ara el desa-
r visto �n las 
r en no re de 
u 1 o interior 
d lares ce los 
a1atasa de 
u sesurta la 
rte de eiaje-
r activo fijo 
oies, cuoaso 
$ de la a cie-
1  anter.ores 
ei cÆbez u. del 

espondiete a 

omerci ,Øl 
0 respec ivo, 
e pondie .te a 
ci: 

omerci , el 
c:ivo, f .eron 

1. Minski Gontovxik Ri.th n 
I 

�cc* * 

�**7,46:  ,982 
27.1.:Minski Gontomik Mey r CC.* * **1,46 ,324 
3. Minski Gontovrik Jose CC.* 1 * ’**8,67: ,834 

Suplentes 
1 Minski Zirberlum El iot CC.* * *72,21541 

0 N T I N U 
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2. Minski Deitel Daniel 
3. Minski Sharon PA.*990,212,082,805 

C E R T I F I C A 

Que segün Acta No. 116 del 27 de Junio de 1997 correspondiente a 
la Asarnblea de Accionistas en Barranquilla, de la sociedad: PROCAPS 
S.A. cuya parte pertinente se inscribió en esta Cniara de Comercio., 
el 15 deAgosto de 1997 bajo el No 70,838 del libro respectwo, 
fueron hechos los siguientes nombraniientos: 

Cargo/Nombre Identificaeión 
Presidente. 

Minski Gontovnik Ruben CC. *******7,.463,982 
Suplente del Presidente 

Minski Minski Abraham CC.*********802,575 i 

Vicepresidente 
Minek]. Gontovnik Meyer CC *******7,461,324 

Suplente del vicepresidente 
Minski Gontovnik Jose  

CERTIFICA 

Que segün Acta No. 11 del 01 de Febrero de 2001 correspondiente 
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S .A 
cuya parte pertinente se inscribió en esta Cmara de Comereio, e 

de Febrero de 2001 bajo el No. 91,273 del libro.respectiv&, 
�12

 
fueron hechos los siguentes nombramientos 

Cargo/Nombre Identificación I 
Gerente General. 

Uribe Ochoa Guillermo Luis CC. ******70,073,7 4 

C E. R T I F 1,C A 

Que segün Acta No. 406 del 02 de Sep/bre de 2004 correspondient a 

la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.. 
cuya parte pertinente se inscribió en esta CÆmara de Comercio, Ol 
09 de Sep/bre de 2004 bajo ,el No. 113,263 del libro respecti 0, 

fueron hechos los siguientes no)bramientos: 
Cargo/Nombre / identificaciô 

Suplente del Gerente. 1 
Tanaka Tatekawa Walter CC.******16,251,923 

C E R T I F I C A 

Que segn Acta No. 124 del 29 de Marzo de 1999 correspondien ,Ł a 



CERTI’IDO DE Y REPRESEN ACION LEGAL 0 DE INSCRIPCION DE 

ME 

la 

Ajhhos

ea de 
S.A.  parte. 
el 04  Agosto. 
fueron  los 

Revi 

A. ô 
1 30 
ueron h 
Cargo 

u1ente 

Le par 

scal Ppal\. 
s .Pertuz 

Acta N. 
a de Ac   
parte pr 

\\ Julio do 
os los siu 

Revisor 
ØDiaz David 

se inscrJ 
bao el N. 
y. las ir 
3. 98, 3.\4 
3. 07, Con 

damen 

11 

\critüra üi 
la Not r 

S en esta 
\,492 delLi 
cipciones . 

9, 3.500 ,.\3 
sa queRU1E 
o \\President 
S4., que cb 
t\\ Legaqi 

acultado 
ia, otorga 
mpio y suf 
VS CC.No. 

Cc
 

o.22.57  CRIS 
las facu1t4d que se 
reprsenten\ \\ la socie 
autoUdades \ axninistrat 
natua1eza \ciii, labo 
tribi.taria, \ pliciva, 
presntar dOm*idas, re 

; 
curse  cont 
los 4suntos 
renun!iar y 
conci34iar, p 
transacc ional 
cua1quiera 
aporta la. 
de la\ sociec 
compenaciofl;� 

S 

nte de. 
la sot 

istas en Barr nquilla, de la sociedad:.PROCAPS 
nente se insc ibiô en esta Cmara de Comercio, 
1999. bajo el82,226 del librorespectivo, 
rites nombrami ntos: 

Identificación 

sean 
Laumir el 
tanto pu 

judici 
sea su 

itorizaci 

Pa 

bel . CC.******32,696,645 

C E R T I F CA 

del 31 de Marzo de 2009 correspondiente a 
tas en Barra quilla, de ia sociedad: ROAPS 
ntØ se inscribló en esta CÆmara de Comercio, 
9 bajo el No. 151,129 del libro respectivo, 
es nornbamien OS: 

Identificación 
1. . 
\ 

CC.******73,1l5,965 

ERTIFICA 

ca No. 2,794 del 07 de Dic/brede 2007, 
A. de Barr nquilla cuya parte pertinente 

Ænàra de Come cio, el 20 de Dic/bre de 2007 
o respect.ivo,-

\-1, %453,13.494, 3.495,3.496  3.497,,302
 3.50 3.504, 3.505, 3.506, ----- 

NSKI GQZTOVNI C.C.;No. 7.463.982, ------ 
tpresentante L aLde.lasociedad.C.I. 

en su cônd cion de P.residente y--------- 
aociedad PRO APS s.A., el presidente 

los Ed $ Soca1es y por el Maximo 
iguientes pod res: Otorgar poder --------

te a los docto es JOSEFINA DEL CARMEN 
.497;. a MARCE CARVAJALINO PAGANO ---.- - 

STIOLL FRANCE CHINI CC.No..22.463.716, con 
ariben a cont nuacion: a.- Para que -----

d P OCAPS S.A, te todd tipo de ----------- 
.y jurisdicci ales, en asuntos de 
comercial, p nal, aduanera, cambiaria, 

zdistratIva y fi cal. b.- Contestar y -----
t4 ientos, recur os, peclir y aportar ------
das , ejercer la accionde tutela, --------
saa o, coinparece en los procesos que - - - 

a\ allanarse e nombre de Ta sociedad en 
rios, trans i ir, desistir, sustituir, 

c.- La facu tad epresa de ----------
d?0.4 legar a acp uer Os coni1iatorios, . 

l\ o extrajudic ales : extrajudiciales, 
cuata, para lo cual las apoderadas debØn 

\i pie y escri a del Representante legal 
esentar solicitude de devolucion. yb 
ntas y rents, redibir.Ios pagos por 

------------
******** T I N U A 
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las devoluciones y adelantar todo tramite o proceso administrativo 
ante la DIAN, de tal forma que en ningun momento quede sin ---------
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se 
confiere poder especial amplio y suficiente a las personae que se 
deterrninan seguidamente, que conforman el grupo A y B, para, para 
que conjuntamente suscriban contratos de suministros de mercancias 
y servicios con entidades oficiales, hasta la suxna de OCHOCIENTOS 
MIL DOLARES DE LOS ESTADOS UNIDOS DE AMERICA (US800. 000.00), ------
liquidados a la tasa representativa del mercado vigen.te en el cia 
que se realice la respectiva transaccion. Grupo A. WALTER NANAKA 
TATEKAWA CC. No.16.251.923, CLAUDIA T.ANGARIFE CASTILLO -------------
CC.No.41.660.293, CARMEN ALICIA FLOREZ CC.No..22.434.044, IVAN 
VILLARE1L CAMACHO CC.No.91.201.749, CARMEN ALICIA HERRERA ----------
DIAZGRANADOS CC.No.22.377.540, DAVID ANTONIO CHARRIS GIR.ALDO --------
CC.No.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME 
FORERO LLINAS CC.No.1.9.300.593. b.- Se conflere poder especial -----
amplio y suficiente al senor WILLIAM ALBERTO BARR0S CERRA 
CC.No.8.715.941, para que ennombre y.representacion de PROCAPS 
S.A., suscriban declaraciones canibiarias, aduaneras y tributarias a 
que este obligada la sociedad, en el giro normal de sue negocios y 
operaciones sociales, por tanto quedan facultados para firmarlas, 
como tanthien los.demas docutnentos relacionados con. ellas, -----------
notificarse, aportar y solicitar las pruebas que sean necesarias. 
c. -Otorgar poder especial amplio y suficiente al senor MARLON 
TATIS PAREDES CC.No.72.176.874 y al senor WILLIAM ALBERTO BARROS 
CERRA CC.No.8.715. 941, para que en nombre y representacion de ------
PROCANPS S.A., suscriban las declaraciones, reportes y cualquier 
documento relacionado con los tramites o registros de Comercio -----
Exterior y o cualquier entidad del Estado que haga sue veces: ci) 
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----
ALICIA HERRERA DIAZGRNADOS, CC.No.22.377.540 y al doctor WALTER 
TANAKA TATEKAWA, CC..No. 16.251.923, para que en nornbre y --------------
representacion de PROCAPS S.A.; endosen los titulos valores de la 
sociedad hasta por la suma de UN MIL MILLONES DE PESOS -------------
(1.000.000.000.00) M.L. CUARTO: El representante legal de la -------
sociedad PROCAPS S.A.; doctor RUBEN MINSKI GONTOVNIK, manifiesta 

que la presente reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de 
las disposiciones legales y estatutarias. ---------------------------

CERTIFICA 

Que por Escritura Püblica No. 1,933 del 16 de Sep/bre de 2008, 
otorgada en la Notaria 2 a. de Barranquilla cuya parte pertinente 
se inscribió en esta CÆmara de Comercio, el 06 de Octubre de 2008 

********** C 0 N T I N U A ********** 
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ILPROCAPS S.A.--------------------------------------------
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bajo �1 No. 3,748 del libro resectivo, ------------
Consta q-ue el seilor RtBN 

MI 
SKI GONTOVNIICC. No. 7.4. 82, qu 

comparee en au condicUondePrŁsidente y reentante Ig I de la 
Sociedad PROCAPS S.A., confiexte por medio d instrumet 
publico Poder especial .nplio \y Suficiente a octora MIE 
ESCAFFI PARDO, C.C. No. 32.758\.420, para qu r rombre 

y - --- ------

representacio de PROCAPS SA\., ...� :suscriba e J.azaciones c4nb’arias., 
aduaneras y tributarias a qu este obliga a 

la 

\sociedad i 1 giro 
normal de sus negocios y  opera 4ionea sociales tanto q4d-------
facultada para firmar, ciomo taxibien los dema ccmientos 
relacionados  con .ellas, notificarse, aportar \oieitar 1a ------- 
pruebas que seanTnecesarLas.-----------. -- 

C E R T I F I C A 

Qzie en esta Cmara de. comercio o .aparecen is \rpiones p0’ e ioe rs 
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PHARMACEUTICAL FORMUlATION 
COMPRISING AN IMMUNE RESPONSE 

MODIFIER 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to Provisional 
Patent Application Serial No. 60/340,605, filed Nov. 29, 
2001 and Provisional Patent Application Serial No. 60/378, 
452, filed May 6. 2002. 

FIELD OF THE INVENTION 

[0002] The present invention is directed to pharmaceutical 
formulations comprising at least one immune response 
modifier chosen from imidazoquinoline amines, imidazopy-
ridine amines, 6,7-fused cycloalkylimidazopyridine amines, 
1,2-bridged imidazoquinoline amines, thiazoloquinoline 
amines, oxazoloquinoline amines, thiazolopyridine amines, 
oxazolopyridine amines, imidazonaphthyridine amines, imi-
dazotetrahydronaphthyridine amines, and thiazolonaphthy-
ridine amines. Embodiments of the present invention are 
directed to topical formulations for application to the skin of 
a mammal. Other embodiments of the present invention are 
directed to methods for treating dermal diseases. 

BACKGROUND 

[0003] Many imidazoquinoline amine, imidazopyridine 
amine, 6,7-fused cycloalkylimidazopyridine amine, 1,2-
bridged imidazoquinoline amine, thiazoloquinoline amine, 
oxazoloquinolinc amine, thiazolopyridinc amine, oxazol-
opyridine amine, imidazonaphtbyridine amine, imidazotet-
rahydronaphthyridine amine, and thiazolonaphthyridine 
amine compounds have demonstrated potent immunostimu-
lating, antiviral and antitumor (including anticancer) activ-
ity, and have also been shown to be useful as vaccine 
adjuvants. These compounds are hereinafter collectively 
referred to as "IRM" (immune response modifier) com-
pounds. One of these IRM compounds, known as ixniqui-
mod, has been commercialized in a topical formulation, 
AldararM, for the treatment of anogenital warts associated 
with human papillomavirus. 

[0004] The mechanism for the antiviral and antitumor 
activity of these IRM compounds is thought to be due in 
substantial part to enhancement of the immune response by 
induction of various important cytokines (e.g., interferons, 
interleukins, tumor necrosis factor, etc.). Such compounds 
have been shown to stimulate a rapid release of certain 
monocyte/macrophage-derived cytokines and are also 
capable of stimulating B cells to secrete antibodies which 
play an important role in these IRM compounds’ antiviral 
and antitumor activities. One of the predominant immuno-
stimulating responses to these compounds is the induction of 
interferon (IFN)-cz production, which is believed to he very 
important in the acute antiviral and antitumor activities seen. 
Moreover, up regulation of other cytokines such as, for 
example, tumor necrosis factor (TNF), Interleukin-1 (IL-1) 
and IL-6 also have potentially beneficial activities and are 
believed to contribute to the antiviral and antitumor prop-
erties of these compounds. 

[0005] Although some of the beneficial effects of IRMs 
are known, the ability to provide therapeutic benefit via 
topical application of an IRM compound for treatment of a 
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particular condition at a particular location may be hindered 
by a variety of factors. l’hese factors include irritation of the 
skin to which the formulation is applied, formulation wash 
away, insolubility and/or degradation of the IRM compound 
in the formulation, physical instability of the formulation 
(e.g., separation of components, thickening, precipitation/ 
agglornerization of active ingredient, and the like), poor 
permeation, and undesired systemic delivery of the topically 
applied IRM compound. Accordingly, there is a continuing 
need for new methods and formulations to provide the 
greatest therapeutic benefit from this class of compounds. 

SUMMARY OF THE INVENTION 

[0006] At several locations throughout the specification, 
guidance is provided through lists of examples. In each 
instance, the recited list serves only as a representative 
group; it is not meant that the list is exclusive. 

[0007] In one aspect, the present invention is directed to a 
pharmaceutical formulation comprising an immune 
response modifier selected from imidazoquinoline amines, 
imidazotetrahydroquinoline amines, imidazopyridine 
amines, 6,7-fused cycloalkylimidazopyridine amines, 1,2-
bridged imidazoquinoline amines, thiazoloquinoline 
amines, oxazoloquinoline amines, thiazolopyridine amines, 
oxazolopyridine amines, imidazonaphthyridine amities, imi-
dazotetrahydronapbthyridine amities, and thiazolonaphthy-
ridine amines; a fatty acid; a hydrophobic, aprotic compo-
nent miscible with the fatty acid and comprising a 
hydrocarbyl group of 7 or more carbon atoms; and a 
hydrophilic viscosity enhancing agent selected from cellu-
lose ethers and carbomers. 

[0008] In one embodiment, the pharmaceutical formula-
tion comprises an immune response modifier selected from 
imidazonapbthyridine amines, imidazotetrahydronaphthyri-
dine amities, and thiazolonaphthyridine amines; a fatty acid; 
and a hydrophobic, aprotic component miscible with the 
fatty acid and comprising a hydrocarbyl group of 7 or more 
carbon atoms. 

[0009] The formulation can further comprise one or more 
of a preservative system, an emulsifier, and water. 

[0010] In another aspect, the present invention is directed 
to a method of treatment of a dermal associated condition 
comprising applying to skin a topical formulation compris-
ing an immune response modifier selected from imidazo-
quinoline amines, imidazotetrahydmquinoline amines, imi-
dazopyridine amities, 6,7-fused cycloalkylimidazopyridine 
amines, 1,2-bridged imidazoquinoline amines, thiazolo-
quinoline amines, oxazoloquinoline amines, thiazolopyri-
dine amines, oxazolopyridine amities, iniidazonaphthyridine 
amities, imidazotetrahydronaplithyridine amines, and thiaz-
olonaphthyridine amines; a fatty acid; a hydrophobic, apro-
tic component miscible with the fatty acid and comprising a 
hydrocarbyl group of 7 or more carbon atoms; and a 
hydrophilic viscosity enhancing agent selected from cellu-
lose ethers and carbomers. 

[0011] In one embodiment, the method of treatment of a 
dermal associated condition comprises applying to skin a 
formulation comprising an immune response modifier 
selected from imidazonapbthyridine amities, imidazotet-
rahydronaphthyridine amities, and thiazolonaphthyridine 
amines; a fatty acid; and a hydrophobic, aprotic component 
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miscible with the fatty acid and comprising a hydrocarbyl 
group of 7 or more carbon atoms. 

[0012) In other embodiments, the, method of treatment of 
a dermal associated condition comprises applying to skin a 
formulation comprising an immune response modifier 
selected from imidazonaphthyridine amines, ixnidazotet-
rabydronaphthyridine amines, and thiazolonapbthyridine 
amines; a fatty acid; a hydrophobic, aprotic component 
miscible with the fatty acid and comprising a hydrocarbyl 
group of 7 or more carbon atoms; and further comprising 
one or more of a preservative system, an emulsifier, and 
water. 

[0013] In one embodiment, the dermal associated condi-
tion is selected from actinic keratosis, postsurgical scars, 
basal cell carcinoma, atopic dermatitis, and warts. 

[0014] In another aspect, the present invention is directed 
to a method for delivering an immune response modifier to 
a dermal surface, the method comprising the steps of select-
ing a formulation comprising a compound selected from 
imidazoquinoline amines, imidazotetrahydroquinoline 
amines, imidazopyridine amines, 6,7-fused cycloalkylimi-
dazopyridine amines, 1,2-bridged imidazoquinoline amines, 
thiazoloquinoline amines, oxazolo-quinoline amines, tbiaz-
olopyridine amines, oxazolopyridine amines, imidazonaph-
thyridine amines, imidazotetrahydronaphthyridine amines, 
and thiazolonaphthyridine amines; a fatty acid; a hydropho-
bic, aprotic component miscible with the fatty acid and 
comprising a hydrocarbyl group of 7 or more carbon atoms; 
and a hydrophilic viscosity enhancing agent selected from 
cellulose ethers and carbomers; and applying the selected 
formulation to the dermal surface for a time sufficient to 
allow the formulation to deliver the IRM to the dermal 
surface. 

[0015] In one embodiment, the selected formulation com-
prises an immune response modifier selected from imida-
zonaphthyridine amines, imidazotetrahydronaphthyridine 
amines, and thiazolonapbthyridine amines; a fatty acid; and 
a hydrophobic, aprotic component miscible with the fatty 
acid and comprising a hydrocarbyl group of 7 or more 
carbon atoms. 

[0016] Unless otherwise indicated, all numbers expressing 
quantities, ratios, and numerical properties of ingredients, 
reaction conditions, and so forth used in the specification 
and claims are to he understood as being modified in all 
instances by the term "about". 

:00171 As used herein, "a" or "an" or "the" are used 
interchangeably with "at least one", to mean "one or more" 
of the element being modified. 

DETAILED DESCRIPTION 

[0018] In one aspect, the present invention is directed to a 
formulation comprising an immune response modifier com-
pound selected from imidazoquinoline amines, imidazotet-
ahydroquinoline amines, imidazopyridine amines, 6,7-
used cycloalkylimidazopyridine amines, 1,2-bridged 
midazoquinoline amines, thiazoloquinoline amines, 
xazoloquinoline amines, thiazolopyridine amines, oxazol-
pyridine amines, imidazonapbthyridine amines, imida-
otetrahydronaphthyridine amines, and thiazolonaphihyri-
ine amines; a fatty acid; a hydrophobic, aprotic component 

4iiscible with the fatty acid and comprising a hydrocarbyl 
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group of 7 or more carbon atoms, and a hydrophilic viscosity 
enhancing agent selected from cellulose ethers and car-
homers. 
[0019] These immune response modifier compounds, 
methods of making them, methods of using them and 
compositions containing them are disclosed in U.S. Pat. 
Nos. 4,689,338; 4,929,624; 4,988,815; 5,037,986; 5,175, 
296; 5,2.38,944; 5,266,575; 5,268,376; 5,346,905; 5352, 
784; 5,367,076; 5,389,640; 5,395,937; 5,446,153; 5,482, 
936; 5,693,811; 5,741,908; 5,756,747; 5,939,090; 6,039, 
969; 6,083,505; 5,110,929; 6,194,425; 6,245,776; 6,331, 
539; 6,376,669; and 6,451,810; European Patent 0 394 026; 
US Publication 2002/0055517; and PCT Publications WO 
00/47719; WO 00/76518; WO 01/74343; WO 02/46188; 
WO 02/46189; WO 02/46190; WO 02/46191; WO 
02/46192; WO 02/46193; WO 02/46194; and WO 02/46749 
the disclosures of which are incorporated by reference 
herein. 
[0020] As noted above, many of the IRM compounds 
useful in the present invention have demonstrated significant 
immunomodulating activity. In certain embodiments of the 
present invention, the IRM compound can be chosen from 
imidazoquinoline amines, for example, 1H-imidazo[4,5-c} 
quinolin-4-amines defined by one of Formulas I-V below: 

(R 

[0021] wherein 
[0022] R11 is chosen from alkyl of one to ten carbon 

atoms, hydroxyalkyl of one to six carbon atoms, 
acyloxyalkyl wherein the acyloxy moiety is alkanoy-
loxy of two to four carbon atoms or benzoyloxy, and 
the alkyl moiety contains one to six carbon atoms, 
benzyl, (phenyl)cthyl and phenyl, said benzyl, (phe-
nyl)ethyl or phenyl substituent being optionally sub-
stituted on the benzene ring by one or two moieties 
independently chosen from alkyl of one to four 
carbon atoms, alkoxy of one to four carbon atoms 
and halogen, with the proviso that if said benzene 
ring is substituted by two of said moieties, then said 
moieties together contain no more than six carbon 
atoms; 

[0023] R. is chosen from hydrogen, aikyl of one to 
eight carbon atoms, benzyl, (phenyl)ethyl and phe-
nyl, the benzyl, (phenyl)ethyl or phenyl substituent 
being optionally substituted on the benzene ring by 
one or two moieties independently chosen from alkyl 
of one to four carbon atoms, alkoxy of one to tour 
carbon atoms and halogen, with the proviso that 
when the benzene ring is substituted by two of said 
moieties, then the moieties together contain no more 
than six carbon atoms; and 

[0024] each R, is independently chosen from alkoxy 
of one to four carbon atoms, halogen, and alkyl of 
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one to four carbon atoms, and n is an integer from 0 
to 2, with the proviso that if n is 2, then said R 
groups together contain no more than six carbon 
atoms; 

[0025] wherein 

[0026] R is chosen from straight chain or branched 
chain alkenyl containing two to ten carbon atoms and 
substituted straight chain or branched chain alkenyl 
containing two to ten carbon atoms, wherein the 
substituent is chosen from straight chain or branched 
chain alkyl containing one to four carbon atoms and 
cycloalkyl containing three to six carbon atoms; and 
cycloalkyl containing three to six carbon atoms 
substituted by straight chain or branched chain alkyl 
containing one to four carbon atoms; and 

[0027] R2, is chosen from hydrogen, straight chain or 
branched chain alkyl containing one to eight carbon 
atoms, benayl, (phenyl)ethyl and phenyl, the benzyl, 
(phenyl)ethyl or phenyl substituent being optionally 
substituted on the benzene ring by one or two 
moieties independently chosen from straight chain or 
branched chain alkyl containing one to four carbon 
atoms, straight chain or branched chain alkoxy con-
taining one to four carbon atoms, and halogen, with 
the proviso that when the benzene ring is substituted 
by two such moieties, then the moieties together 
contain no more than six carbon atoms; and 

H [0028] each R is independently chosen from straight 
chain or branched chain alkoxy containing one to 
four carbon atoms, halogen, and straight chain or 
branched chain alkyl containing one to four carbon 
atoms, and n is an integer from zero to 2, with the 
proviso that if n is 2, then said R2 groups together 
contain no more than six carbon atoms; 

nil 

(Ri). 

[0029] wherein 

[0030] R is chosen from hydrogen, straight chain or 
branched chain alkyl of one to eight carbon atoms, 
benzyl, (phenyl)ethyl and phenyl, the benzyl, (phe-
nyl)ethyl or phenyl substituent being optionally sub-
stituted on the benzene ring by one or two moieties 
independently chosen from straight chain or 
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branched chain alkyl of one to four carbon atoms, 
straight chain or branched chain alkoxy of one to 
four carbon atoms, and halogen, with the proviso that 
when the benzene ring is substituted by two such 
moieties, then the moieties together contain no more 
than six carbon atoms; and 

[0031] each R3 is independently chosen from straight 
chain or branched chain alkoxy of one to four carbon 
atoms, halogen, and straight chain or branched chain 
alkyl of one to four carbon atoms, and n is an integer 
from zero to 2, with the proviso that if n is 2, then 
said R3 groups together contain no more than six 
carbon atoms; 

tv 

[0032] wherein 

[0033] R14 is �CHRR wherein RY is hydrogen or a 
carbon-carbon bond, with the proviso that when R 
is hydrogen R is alkoxy of one to four carbon atoms, 
hydroxyalkoxy of one to four carbon atoms, 1-alky-
nyl of two to ten carbon atoms, tetrahydropyranyl, 
alkoxyalkyl wherein the alkoxy moiety contains one 
to four carbon atoms and the alkyl moiety contains 
one to four carbon atoms, or 2-, 3-, or 4-pyridyl, and 
with the further proviso that when RY is a carbon-
carbon bond R and R together form a tetrahydro-
furanyl group optionally substituted with one or 
more substituents independently chosen from 
hydroxy and bydroxyalkyl of one to four carbon 
atoms; 

[0034] R24 is chosen from hydrogen, alkyl of one to 
four carbon atoms, phenyl, and substituted phenyl 
wherein the substituent is chosen from alkyl of one 
to four carbon atoms, alkoxy of one to four carbon 
atoms, and halogen; and 

[0035] R4 is chosen from hydrogen, straight chain or 
branched chain alkoxy containing one to four carbon 
atoms, halogen, and straight chain or branched chain 
alkyl containing one to four carbon atoms; 
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[0036] wherein 

[0037] R15 is chosen from: hydrogen; straight chain 
or branched chain alkyl containing one to ten carbon 
atoms and substituted straight chain or branched 
chain alkyl containing one to ten carbon atoms, 
wherein the substituent is chosen from cycloalkyl 
containing three to six carbon atoms and cycloalkyl 
containing three to six carbon atoms substituted by 
straight chain or branched chain alkyl containing one 
to four carbon atoms; straight chain or branched 
chain alkenyl containing two to ten carbon atoms and 
substituted straight chain or branched chain alkenyl 
containing two to ten carbon atoms, wherein the 
substituent is chosen from cycloalkyl containing 
three to six carbon atoms and cycloalkyl containing 
three to six carbon atoms substituted by straight 
chain or branched chain alkyl containing one to four 
carbon atoms; hydroxyalkyl of one to six carbon 
atoms; alkoxyalkyl wherein the alkoxy moiety con-
tains one to four carbon atoms and the alkyl moiety 
contains one to six carbon atoms; acyloxyalkyl 
wherein the acyloxy moiety is alkanoyloxy of two to 
four carbon atoms or bcnaoyloxy, and the alkyl 
moiety contains one to six carbon atoms; benzyl; 
(phenyl)ethyl and phenyl; said benzyl, (phenyl-
)ethyl or phenyl substituent being optionally substi-
tuted on the benzene ring by one or two moieties 
independently chosen from alkyl of one to four 
carbon atoms, alkoxy of one to four carbon atoms, 
and halogen, with the proviso that when said ben-
zene ring is substituted by two of said moieties, then 
the moieties together contain no more than six car-
boa atoms; 

[0038] R5 is 

1RT 
RS 

[0039] wherein 

[0040] R5 and RT are independently chosen from 
hydrogen, alkyl of one to four carbon atoms, phenyl, 
and substituted phenyl wherein the substituent is 
chosen from alkyl of one to four carbon atoms, 
alkoxy of one to four carbon atoms, and halogen; 

[0041] X is chosen from alkoxy containing one to 
four carbon atoms, alkoxyalkyl wherein the alkoxy 
moiety contains one to four carbon atoms and the 
alkyl moiety contains one to four carbon atoms, 
bydroxyalkyl of one to four carbon atoms, baloalkyl 
of one to four carbon atoms, alkylaniido wherein the 
alkyl group contains one to four carbon atoms, 
amino, substituted amino wherein the substituent is 
alkyl or hydroxyalkyl of one to four carbon atoms, 
azido, chloro, liydroxy, 1-morpholino, 1-pyrrolidino, 
alkylthio of one to four carbon atoms; and 

[0042] R5 is chosen from hydrogen, straight chain or 
branched chain alkoxy containing one to four carbon 
atoms, halogen, and straight chain or branched chain 
alkyl containing one to four carbon atoms; 

2"q 
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[0043] and a pharmaceutically acceptable salt of any 
of the foregoing. 

[0044] The IRM compound can also be chosen from 6,7 
fused cycloalkylirnidazopyridine amines defined by For-
mula VI below: 

VI 
Nil2 

N# 
R26 

r 

>_ 

[0045] wherein m is 1, 2, or 3; 

[00461 R is chosen from hydrogen; cyclic alkyl of 
three, four, or five carbon atoms; straight chain or 
branched chain alkyl containing one to ten carbon 
atoms and substituted straight chain or branched 
chain alkyl containing one to ten carbon atoms, 
wherein the substituent is chosen from cycloalkyl 
containing three to six carbon atoms and cycloalkyl 
containing three to six carbon atoms substituted by 
straight chain or branched chain alkyl containing one 
to four carbon atoms; fluoro- or chioroalkyl contain-
ing from one to ten carbon atoms and one or more 
fluorine or chlorine atoms; straight chain or branched 
chain alkenyl containing two to ten carbon atoms and 
substituted straight chain or branched chain alkenyl 
containing two to ten carbon atoms, wherein the 
substituent is chosen from cycloalkyl containing 
three to six carbon atoms and cycloalkyl containing 
three to six carbon atoms substituted by straight 
chain or branched chain alkyl containing one to four 
carbon atoms; bydroxyalkyl of one to six carbon 
atoms; alkoxyalkyl wherein the alkoxy moiety con-
tains one to four carbon atoms and the alkyl moiety 
contains one to six carbon atoms; acyloxyalkyl 
wherein the acyloxy moiety is alkanoyloxy of two to 
four carbon atoms or benzoyloxy, and the alkyl 
moiety contains one to six carbon atoms, with the 
proviso that any such alkyl, substituted alkyl, alk-
enyl, substituted alkenyl, hydruxyalkyl, alkoxyalkyl, 
or acyloxyalkyl group does not have a fully carbon 
substituted carbon atom bonded directly to the nitro-
gen atom; benzyl; (phenyl)ethyl; and phenyl said 
benzyl, (phenyl)ethyl or phenyl substituent being 
optionally substituted on the benzene ring by one or 
two moieties independently chosen from alkyl of one 
to four carbon atoms, alkoxy of one to four carbon 
atoms, and halogen, with the proviso that when said 
benzene ring is substituted by two of said moieties, 
then the moieties together contain no more than six 
carbon atoms; 

[0047] and .�CHRR 

[004$] wherein 

[0049] R7 is hydrogen or a carbon-carbon bond, with 
the proviso that when L, is hydrogen R. is alkoxy of 
one to four carbon atoms, hydroxyalkoxy of one to 



US 2003/0199538 Al 
5 

four carbon atoms, 1-alkynyl of two to ten catbon 
atoms, tetrahydropyranyl, alkoxyalkyl wherein the 
alkoxy moiety contains one to four carbon atoms and 
the alkyl moiety contains one to four carbon atoms, 
or 2-, 3-, or 4-pyridyl, and with the further proviso 
that when R.  is a carbon-carbon bond Ry and R 
together form a tetrahydrofuranyl group optionally 
substituted with one or more substituents indepen-
dently chosen from hydroxy and hydroxyalkyl of 
one to four carbon atoms, 

[0050] R6 is chosen from hydrogen, straight chain or 
branched chain alkyl containing one to eight carbon 
atoms, straight chain or branched chain hydroxyalkyl 
containing one to six carbon atoms, morpholi-
noalkyl, benzyl, (phenyl)ethyl and phenyl, the ben 
zyl, (phenyl)ethyl or phenyl substituent being 
optionally substituted on the benzene ring by a 
moiety chosen from methyl, methoxy, and halogen; 
and 

[0051] �C(Rs)(RT)(X) wherein R and RT are inde-
pendently chosen from hydrogen, alkyl of one to 
four carbon atoms, phenyl, and substituted phenyl 
wherein the substituent is chosen from alkyl of one 
to four carbon atoms, alkoxy of one to four carbon 
atoms, and halogen; 

[0052] X is chosen from alkoxy containing one to 
four carbon atoms, alkoxyalkyl wherein the alkoxy 
moiety contains one to four carbon atoms and the 
alkyl moiety contains one to four carbon atoms, 
haloalkyl of one to four carbon atoms, aikylamido 
wherein the alkyl group contains one to four carbon 
atoms, amino, substituted amino wherein the sub-
stituent is alkyl or hydroxyalkyl of one to four 
carbon atoms, azido, alkylthio of one to four carbon 
atoms, and morpholinoalkyl wherein the alkyl moi-
ety contains one to four carbon atoms, and 

[0053] Rj is chosen from hydrogen, fluoro, chioro, 
straight chain or branched chain alkyl containing one 
to four carbon atoms, and straight chain or branched 
chain fluoro- or chioroalkyl containing one to four 
carbon atoms and at least one fluorine or chlorine 
atom; and pharmaceutically acceptable salts thereof. 

[0054] In other embodiments of the present invention, the 
IRM compound can be chosen from imidazopyridine amines 
defined by Formula VII below: 

VII 

[0055] wherein 

[0056] R27 is chosen from hydrogen; �CH2R 
wherein Rw is chosen from straight chain, branched 
chain, or cyclic alkyl containing one to ten carbon 
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atoms, straight chain or branched chain alkenyl 
containing two to ten carbon atoms, straight chain or 
branched chain hydroxyalkyl containing one to six 
carbon atoms, alkoxyalkyl wherein the alkoxy moi-
ety contains one to four carbon atoms and the alkyl 
moiety contains one to six carbon atoms, and phe-
nylethyl; and �CH�CRzRz wherein each Rz is 
independently straight chain, branched chain, or 
cyclic alkyl of one to six carbon atoms; 

[00571 R27 is chosen from hydrogen; straight chain or 
branched chain alkyl containing one to eight carbon 
atoms; straight chain or branched chain hydroxy-
alkyl containing one to six carbon atoms; alkoxy-
alkyl wherein the alkoxy moiety contains one to four 
carbon atoms and the alkyl moiety contains one to 
six carbon atoms; bcuzyl, (phenyl)ethyl and phenyl, 
the benzyl, (phenyl)ethyl oand phenyl being option-
ally substituted on the benzene ring by a moiety 
chosen from methyl, methoxy, and halogen; and 
morpholinoalkyl wherein the alkyl moiety contains 
one to four carbon atoms; 

[0058] R6, and R77 are independently chosen from 
hydrogen and alkyl of one to five carbon atoms, with 
the proviso that R57 and R7 taken together contain 
no more than six carbon atoms, and with the further 
proviso that when R.77 is hydrogen then R7 is other 
than hydrogen and R is other than hydrogen or 
morpholinoalkyl, and with the further proviso that 
when R67 is hydrogen then R77 and l7 are other than 
hydrogen; 

[0059] and pharmaceutically acceptable suits thereof. 

[0060] In yet another embodiment of the present inven-
tion, the IRM compound can he chosen from 1,2-bridged 
imidazoquinoline amines defined by Formula VIII below: 

[0061] wherein 
[0062] Z is chosen from: 

[0063] �(CH,).,,--- wherein p is 1 to 4; 
[0064] �(CH C(R0R)(CH2),,�, wherein a 

and bare integers and a+b is   to 3, R0 is hydrogen 
or alkyl of one to four carbon atoms, and RR is 
chosen from alkyl of one to four carbon atoms, 
hydroxy, �OR,, wherein R,, is alkyl of one to four 
carbon atoms, and �NRR’0 wherein R0 and R 
are independently hydrogen or alkyl of one to four 
carbon atoms; and 

[0065] �(CH--(Y)�(CH� wherein a and 
b are integers and a+b is 0 to 3, and Y is 0, S. or 
�NR,-- wherein R is hydrogen or alkyl of one 
to four carbon atoms; 





I--
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[0185] .�S(0)..-Ca1ky1 [02173 wherein Y is �N--- or �CR--; 
- [01.86) �-S(0)o2.(Ca,a]kyl)o_ary1;�..� [02181 R211 is chosen from: 

� . EO*87 -S(0)(C.20aikI)lietemaxy) [0219] -hydrogen; 

[0188] [0220] --CaaIkyl; 

[0189]. �N(R)2; . . [0221] --C10alkenyl 

� �.. �. �: t01901. 
. .. . [0222] -aryl 

� .... . .... [0191] oxo; [0223] -C10a1kyl --O--C110-alkyl 

[0*92]. -halogen- [0224] -C.10aikyO--.00alkenyl; and 

[0*93] �No . . [0225] -_C1Ia1k3?lor C.alkenyl substituted by 
[0194] �OH; and one or more sbsthuents chosen from: 

� . . 

[0195] --SH; and . . . . . . [0226] -01-1; 

:� [0196] or [0227] . ..halogen; 
oa1keny1-14R-Q-X+R4 wherein.Q is�ó--. 
or �SO2--; X is. a thmd, -O-- or �NR-- 

?.J1R 2’ 

and R41 is aryl; heterdaryl h ocyclyl or�.CI-[0229) �00�N(R311)2; 

. analkyl or C0a1ken$r1 that is u substituted: or 
substituted by łæó o more substituents chisón 

0230 �CO�C 
[ . ’° ’’ 

from: �. . . . . . [0231) �Ne; 

� . 

[0197] -aryl; 
. [0232] -aryl 

� : [019$] :heterOaryl; 
. [0233] -heteroaryl; 

[0199] -hetecyey1 [0234] -heterocyclyl 
[0200]  [0235] 0-aryl; and 

� � 

0201] �-O-C200y1).ary1 [0236] �CO-heteroaryl; 
[0202) --(Ci.m4kyl)oibeteroary1; [0237] each R is independently chosen from 
[0203] ’-O---(Coaky1)o.1-hcterocycly1; hydrogei and C1a&y1 and 

� [0204] -CO--O---CL.0aiky1 [0238] each R is independently chosen from 
� nan � � .� (0)o.� 

hydrogez, Ca1kyI, 
C110alkoxy, 

halogen and 
� . . . � � � trffluoroethy1, 

� �� . � � � . (0206) S(0)0.20y1)0ary1 [0207] � 0)o.(C041kY1).het6maryl [0239] 

and pharmaceutically acceptable salts 
thereof. 

(020$] [0240) In a furthr embodiment, the MM compound can � [209] �.IL � 2 
be chosen from imidazoquinoliæe amines, and hæidazötet-

� �� � hydroqwe amnes, for example,. 
114d4-c] � � � � f0210j 

–NR�CO.-0---C12oalky1; 
� � � 1J LVJ quinoliæ-4-amines and 

teraiiydro-1H-irnidaio[4,5-c]quino-
lin-4-axnines defined by Formulas 

XU,.XUJ and XIVbelow � - � [0212] oxo;: � �. �� [0213), -halogen; � �. NH2 X11� [0214] NO2;�.. N ’r � [0215] --OH; 

and:.. 
>_Rzlz . � (0216] or R � -. PS112 � . --C>-iK - [0241) 

wherein 

1. � [02423 R, is -alkyl-NR, 2--CO----R412 or -alkenyl 

N(R311)2 NR r-CO---Ri 

wherein 
R422 is aryl, heteroaryl. a1kl 

or alkenyl, each 
of which may be unsubstituted 

or substituted 
by 

one or more substituents chosen 
from: 
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low] 

-alkyl; (0279] wherein R512 is an aryl, (substituted aryl), het-

[0244] -anenyi croaryl, (substituted beteroaryl), heterocyclyl or(substitüt4 
� . . . . . . heterocyclyl) group; 

� (0245] 
. . 

-alkynyl; . . 

[02463 (a&yl) aryl, [0280] R2,2 is chosen from 

(0247] (a&yl) suhsttued ayJ) [0281] hydrogen; 

[0.248] (a]kyl)( bteraar$, [0282] aThyl 

(02493 aUl)1-(substhuted aryl);. (253] alki, 
1 

: 

-ary1 
(02513 �.04alkyl)04ary1;  . . 
2(0283 .(subptitnted aryl); 

�. 
[0253] . (02863 -heteoaryl; 

[0254] �-0..(a1kyl)-(snbstituted hetâroryl); [02873 -(substituted beteroaryl); 

� 1 
[02553 

(0256] 

--00aryl; 

--CO-(substituted aryl); 

[0288] -heterocyclyl; 

[0289] (substituted heterocyclyl); 

� 

[02573 �00-heteroaryl 
-aikyl-O-alkyl 

102583 �00-(substhutàd bteroary1); 

02S9]�000H; . 
(0291] .-alkyl-O-alkenyl; and 

. 

(0.2603 0J..alky; [0292] -A71 or alkenyl substituted by one or more 
substituents chosen from 

(02613 --00aikyl 

� . : 

(02623 
. �S(0) -alkyl;. 

0293�OH, 

[0263] .�S(0)0.2*(a1kyl)- 4 [0294] -halogen; 

(0264] �(0)0-(akyI)1-(ubstituted aryl); [0295] �N(R312)2 

[0265] L [0296] 

(0266] S(0)(akyl),1-(sibstituted bet- 
. [0297) --CG�C1alkyl; 

eroaryl). 
. .1 

[0298] �CO--0�C110a1ky1; 

[0299] �N3; (4)269] _.NR31-.-l0._0_alkk4; 
[0269] �N3; . . . [0300] -aryl 

102703 .ha1ogep;. [0301] -(substituted aryl); 

[0271] NO2 [0302] -beteroaryl 

[0272] �CN; . [0303] -(substituted heteroaryl); 
[0273] -baioalkyl;... 

[0304] -heterocyclyl; 
(0274] �0-haloalkyl; 

[0275] �CO-baloai kyl; 
[03051 -(substituted heterocyclyl); 

[02761 
’.  . . .. .. 

[0306] ---CO-aryl; and 

[0277] --SH; ano, in the case o alkyl, alkenyl, or {0]� --CO-heteroaryl; 

heterocyclyl. oxo;. . . . each R912 is independently cbosn from 
[0278] or.R is. . bydren; C a 1-heteroaryl; C0aJkyi-(substi-

tuted hcteroaryl) C1alkyl.aryl; C0alky1-(substi-
tuted 1) and C140a1ky1 

[0309] vis0 4; 
-r 

--Cja1ky1)---N3i2�(Ci_i0a1ky1)---R512 
-to [03103 and 

each R present is independently chosen 
from C1alkyl, C110alkoxy, halogen and trffluo-
romethyl; 
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[0343) -(a1ky1)1-NR3--00-a1ky; 
� . . [0344] -(akyl)-NR�CO-aryI; . � : . . 

[0345] 41kyl)01-NR313---CO-substitutedaryI . � � . . . . . 

I �. �73 
[(346] Ikyi)NR�CO-hetemaryJ;: 

[0341) kyl)oNR313’CO-subStituted bet-

. 

[034$] �N3; 

[0349) -halogen; 

[0350] -haloalkyl 
[0311] Wherein� �. . 

[0351] -haloalkoxy; 
113 __Xor [0352] �CO-haloaikyl 

[0313) X is a bond or3. [0353] �CO-haloalkoxy; 

(0314] g aryl, hàteroayt, heteroyclyl, alkyl 
[0354] --NO2; 

aJkenyl, each Of Y: be uvsubstitutcd or. [0355] �CN; 

I 

1W.�  . . substituted by QUO or mere ubstitucatS chosen from;[0356] �011 
[0315] . ..aflyI; . . . . . . 

[0357] ’--H; and in the case that R413 is alkyl, 
J%16] a&enyl; 

��. neeyl,. oi heterocyclyl, oxo; 

[0317] aryl, [0358] is chosen from 

[031$] heteroaryl, [0389] -bydrogep 

[0319] -heterocyclyl . � [93601 -alkyl; 

[0320] "Icd cycloIkyi; [0361) -alkenyl; 

� . . [0321] -substituted aryl; ... [0362] -aryl; 

[0322] -substituted heterory1, [03631 substituted aryl 
[03] 

-subtiuted hóroycl1; [0364) -heteml; 

[0324] �Oa1ky1; .. . ... 
. [0365] -substituted hetcroaryl 

[0325) �04a1kyI)04-ary1 [0366] -alkyl-0-alkyl; 

(0326] �O.’(aikyl)0 -slibtttuted&ryl, [0367) a1kr1.O alkenyl and 

W (0327.] �O-(alky1)01-betroaryl [0368] or a1keny substituted by one or more 

[032$] r�O-(a&yl)2-subtituted heteroaryl; 
bstituent-ai*I chosen from: 

(0329] [0369] 

[0330] O.(alky1)r1-subtituted heterocyclyl; [0370] -halogen; 
. 

[9331] [0371 �N(R,)2; 

[0332] �CQ---o-alky1; [0372] --CO--N(R313)2; 

(0333] �CO-AA �CO�00alky1; [03 34] .. 

�S(Ô)-aJkyl; . [0374] �CO---O--C1a1kyl; 

(0335] O)o.z*(alkY1)oaryl 

[0375] _1 [0336] 

-LS(0).(a1kyl)4substituxed aryl- [03763 -aryl, 

[0337) �S(0)0<alk3u1)0hetCroary1; [0377] -substituted aryl; 

[0338] O)o2<a1ky1) substituted heteroaryl; 
[0378] -beteroaryl; 

[0339] �S(0)2-(a1kyl)eterocyc1yl; 
[0379] 

-substituted beteroaryl; 

[0340] -S(0)2<alli)1substituted heterocy- [0380] 
-heterocyclyl; 

� � � � � 

[0381] -substituted heterocyclyl; 

� � [0341] -(aJky1)-NR33R1. [0382) �CO-aryl; 

� � � � � [0342] 

-(a1kyl)1Naa3--4X)-_O-a1ky1 
[0383] -.---CO-(substitiited aryl); 
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[0384] -CO-heteroaryl; and 

[0385] -CO-(substituted hetcroaryi); 

[0386) each R33 is independently chosen from 
hydrogen, C110a1ky1, and when Xis a bond R3,, and 
R43 can combine to form a 3 to 7 membered 
heterocyclic or substituted heterocyclic ring; 

[0387) R5 is chosen from hydrogen, C,-,,alkyl, and 
R413 and RS.13 can combine to form a 3 to 7 mem-
bered heterocyclic or substituted heterocyclic ring; 

[0388) v is 0 to 4 and each R13 present is indepen-
dently chosen from C0aikyl C10aIkoxy, halogen 
and trifluoromethyl; 

xtv 

[0389] wherein 

[0390] R14 isa1ky1NR14CY--NR514�XR414 
or -aikenyl-NR4--CY---NR4�X�R44 

[0391] wherein 

[0392] Y is =O or ’S; 

[0393) X is a bond, �CO---. or �SO2---.-; 

[03941 R414 is aryl, beteroaryl, heterocyclyl, alkyl or 
alkenyl, each of which may be unsubstituted or 
substituted by one or more substituents chosen from: 

[0395] -alkyl; 

[0396] -alkenyl; 

[0397) -aryl 

[0398] -heteroaryl; 

[0399] -heterocyclyl 

[0400] -substituted aryl; 

[0401] -substituted beteroaryl; 

[0402) -substituted heterocycyl; 

[04031 �0-alkyl;-

[0404] �O-(alkyl) -aryl; 

[0405] �O-(alkyl)01-substituted aryl; 

[0406] �0-(a1kyl)1-beteroaryI 

[0407] �0-(alkyl)1-substituted beteroaryl; 

(0408) -0-(alkyl)1-hcterocyclyl 

[0409] �O-(alkyl), -substituted heterocyclyl 

[0410] �COOH; 

[0411] �CO---O-alkyl; 

11 
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[0412] �CO-alkyl; 

104131 �S(0)-aJkyl; 

[0414) �S(0)2-(alkyl)-ary1; 

[0415] �S(0)-(alkyI)1-substituted aryl; 

[0416) �S(0)2-(aikyl)-heteroary1 

[0417] ---S(0)2-(alkyl)1-substituted beteroaryl; 

[0418) �S(0)27(alkyl)1-beterocycly1; 

[0419) �S(0)2 -(alkyl) -substituted heterocy-
clyl; 

[0420) -(a1ky1)-NR314R314; 

[0421] -(aIkyI)-NR34---CO--O-aIkyl; 

[0422] -(alkyl)1-NR.4�CO-alkyl 

[0423] -(alky1)0.-NR314---CO-ary1 

[0424] -(a1kyI)-NR314----CO-substituted aryl 

[0423] -(alkyJ)1-NR34--CO-heteroary1; 

[0426) -(alkyl)04-NR14----CO-substituted bet-
eroaryl; 

[0427] �Na; 

[0428] -halogen; 

[0429) -haloalkyl 

[0430] -baloalkoxy; 

[0431] �CO-haloalkoxy; 

[0432) �NO2; 

[0433] ---CN; 

[0434]  

[0435) �Sri; and, in the case that R44 is alkyl, 
alkenyl or heterocyclyl, oxo; with the proviso that 
when X is a bond R414 can additionally be hydro-
gen; 

[0436) R4 is chosen from: 

[0437] -hydrogen; 

[0438] -alkyl; 

[0439) -alkenyl; 

[0440] -aryl;-
aryl;[0441)

 (04411 -substituted aryl; 

[0442] -heteroaryl; 

[0443) -substituted bet eroaxyl 

[0444] -alkyl-O-alkyl; 

[0445] -alkyl-0-alkenyl; and 

[0446) -alkyl or alkenyl substituted by one or more 
substituents chosen from: 

[0447] �01-1; 

[0448] -halogen; 

[0449) �N(R314)2;, 

[0450) �CO--N(R314)2;  

3L1 
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[0451] �00---00alkyl; 

[0452] �CO---0----C110aJkyl; 

[0453] �N3; 

[0454] -aryl; 

[0455) -substituted aryl; 

[0456) -heteroaryl; 

[04571 -substituted lieteroaryl; 

[0458] -beterocyclyl; 

[0459] -substituted heterocyclyl 

[0460) �CO-aryl; 
[0461] �00-(substituted aryl); 

[0462] �CO-beteroaryl; and 

[0463] �00-(substituted beteroaryl); 

[0464] each R314 is independently chosen from 
hydrogen and C140a1ky1; 

[0465] R-114 is chosen from hydrogen, C1,0alkyl, and 
R414 and R can combine to form a 3 to 7 mem-
bered heterocyclic or substituted heterocyclic ring; 

[0466) v is 0 to 4 and each R present is indepen-
dently chosen from C110a1ky1, C10alkoxy, halogen 
and trifluoromethyl, 

[0467] and pharmaceutically acceptable salts thereof. 

[0468] In yet another embodiment,. the IRM compound 
can be chosen from imidazoquinoline amines and huida-
zotctrahydroquinoline arnines, for example, 1U-imidazo[4, 
5-c)quinolin-4-amines and tetrahydro-1H-imidazo{4,5-c] 
quinolin-4-amines defined by Formulas XV, XVI, XVII, 
XVII!, XIX, XX, XXI, XXII, xxm, XXIV, XXV, and 
XXVI below 

[0469) wherein; 

[0470] X i CHR515, 
�CHR515-alkenyl-; 

[0471) R,15 is chosen from; 

xv 

15 

�CHR515-alkyl-, or 

�R415-CR35Z..R1.aIkyl; 

�R41---4’-R315-Z-R63-alkenyl; 

�R415----CR315-Z-R6-aryl; 

�R4-CR3-7-Re3-heteroaryl; 

�R4--CR-Z-R15-heterocyclyJ 

? 1 -’31 
1.34-

Oct. 23, 2003 

[04783 --R415--Nit--CR315--R515-alkyl; 

[0479) �g415�NR715---CR--R615-alkcnyl; 

[0480] --R41---NR715---CR315�R615-aryI; 

[0481) �R415�NR715-CR51%7--R615-het-
eroaryl; 

[0482] �R4�NR715--CR5--R-beterocy-
clyl; and 

[0483] �R415---NR715---CR35---R315, 

(0484) Z is �NR----, �0--, or �S--; 

[0485] R is chosen from: 

[0486] -hydrogen; 

[0487) -alkyl; 

[0488] -alkenyl; 

[0489) -aryl; 

[0490] -beteroaryl; 

[0491] -heterocyclyl; 

[0492] -aikyl-Y-alkyl; 

[0493) -alkyl-Y- alkenyl; 

[0494] -alkyl-Y-aryl; and 

[0495] -alkyl or alkenyl substituted by one or more 
substituents selected from the group consisting of: 

(0496) --011; 

[0497] -halogen; 

[0498)  

[0499] �CO----N(R55); 

[0500] �CO�Cl-,alkyl; 

[0501] �00.---0�C3alkyl; 

[0502] �N3; 

[0503] -ary]; 

[0304) -heteroaryl 

[0505] -heterocyclyl; 

[0506] �CO-aryl; and 

[0507] �CO-heteroaryl; 

[0508] R35 is =’O or S; 

[0509] R41s is alkyl or alkenyl, which may be inter-
rupted by one or more �0--- groups; 

[0510] each R515 is independently H or C,,0a1kyl; 

[0511] R is a bond, alkyl, or alkenyl, which maybe 
interrupted by one or more �0---- groups 

[0512] R715 is H, C1..,0aIkyl, arylalkyl, or R43 and 
R. can join together to form a 5 to 7 membered 
heterocylcie ring; 

[0513] R515 is H, C10alkyl, or R75 and R8 can 
join together to form a 5 to 7 membered heterocyclic 
ring 

[0514] Y is .�O-- or 
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� 

[0515] ;v is 0 to 4; and 1 [0546] �N(R516; 
� [0516]. each R presc4t is independently c1icsen [0547] �00�N(R5ie)2; 

C0akoxy, hydroy, halogen and 
trifluoromethyh -CO  

105493 �CO--O--C1a1kyl; 

XVI [0550] �N3; 

[0551]. -aryl 

N: N [0552]. ’-beteroaryl; 

[05533 beterocylyl 

I. [0554) ’.�CO -.aryl; and 

[05553 leyl 

[0556] RkisO 

[0517] wherein [0537) R416 is alkyl or alkenyl, which may 
rupted by ore or mO.1.---O-- gwus . 

[051JXis
 ......... I1R-. QHRSTh alkyl or [055$] each It... is independently H or C alkyl, 

[0519] R16 chosen from: ,, [0559] is a bond, alllb  which Maybe 
interrupted by one or more groups, 

[0520] 416U5 Z4t616 IIIkYL [0560] R is 11 C 10a&yl, arylalkyl, or R41 and 
[0521]. -R--CR -ZR16-àikenyi;  " . ’ R1, can join. together to fOrm, a S to;7mcthbered 
[0322] �R416�CR3 Z-R016-ml;45

 
hetercyclic ring, 

[0523] �R t’n 
41 316 ZR ’ -betero i6. 

[0361] R5 is   or C110a1ky1; or R116 and ft816 can 
. join together to form a   to 7 membered heterocyclic 

[0524] �R---CR326Z-R16-beterocyclyl ring;  

(052S) [0562] Y is �0---- or  

[0526) [0563] v is 0 to 4; and . 

[0527) ,R4171 
’ 36R615Jkenyl [05} each R16 present is independently chosen 

[052$] R4p,3NR7j, 16�R616ary1, 
from C1 a1kyl, C1 10alkozy, hydroxy, halogen and 

[0529]  
eroaryl;  

. , , . ,. . 

[0530] 
. -k416--NR--CR316�R4ieteroey-

clyl and XVII [0531] 

.�R416�NR---CR3---R81; 
N [0532] ’Z s7-NR670 H-°-- or &; [05331 R6 is 

chosen froii: 
I [0534] -hydrogen, (R17V [0535] -alkyl; . [0536] , 

-a*enyl 
[0565] wherein: 10071,-atyl; is �CliR---, --CHR317-alky-, 

or  

[053$] *hjteroayl CR7-lkyl-; [0539], . 

[0567) 
U17 is chosen from: 

[0540]’ -alkyl-Y-alkyl [0368] -alkenyl; 

[0541] .-alkyl-Y-alkenyl [05693 

-aryl; and 

[0542] -aiiyI-Y-ar1;’ and [05703 . 

�R47-aryl 

[0S43] -alkyl ora1kny1substituted by one or more [05713 R is chosen from: 

subslituents chosen fro0:[05723 -hydrogen 

[0544] .-OH , .’ [0573] -alkyl; 

[0545] -halogen; [0374] -alkenyl 
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[0575] -aryl [0605] Rz,, is chose from: 

[0576] -heteroaryl; [06063 -hydrogen 

[0577] -hetcrocyclyl [0607] -alkyl; 

[0578] kylY-a1kyl [0608] -alkenyl; 

[0579] -a&yl-Y.aJeny1; [0609] -aryl 

[0580] -aky1Y-aryl; and . [0610] -heteroaryl; 

[0581] -alkyl or allLcnyl SubStitUCd by one or more [0611] beyc1y 
substituents chosen from:. 

[0612] -alkyl-Y-alkyl 

[0613] -alkyl-Y-aryl; 
[0583] -halogen; 

[0614] -alkyl-Y-alkenyl; and 
[0584] �N(R37) 

[0615] -alkyl or alkenyl substituted by one or more 
[0585] �00�N(R,)2;  substituents chosen from: 

[0586] �00---.C1.0alky1; [0616] �OH; 

AW [05873 --CO-----0--C110a1kii [0617] -halogen; 

[0588] �N3; [061$] �N(R15)2; 

[0589] -aryl; [0619] �00----N(R8)2;  

[0590] -heteroaryl; [0620] �CO---C,10a1ky1; 

105913 -bet roeyeiy [0621] ---000-00alky1; 

[0592] --CO-aryI and [0622] �N3; 

[0593] -004iotcroary4 [0623] -aryl; 

� . . . [0594] R417 is aikyl or alkenyl, jwhich may be inter- [0624] -heteroaryl; 

. 

.. 
C rupted by one or, 

[0625] -heteocly 
[0395] each A3 

1 
1, js mdepcndeny H or C1 aiky1 

[06261 -CO-aryl; and 
. . .. [0596] each Y is independentl �0---- or ---S(OX 

[0627] �CO-heteroaryl; 

[0597] v is 0 to 4- [0628] 4l5 is alkyl or alkenyl, which may be inter-
-.  rupted by one or more �0---- groups; 

�.. [0
 each

 
11 
ca:iJ [0629] each R338 is independently H or C10alky1; 

tnuommethyl [0630] each Y is independently �0----- or  

[0631] v is 0 to 4; and txvM 
NH1  

[0632] each R15 present is independently chosen 
N from C10alkyl, C0alkoay, hydroy, halogen and 

I. 

r2 

[0599] wherein: \>_Rh19 I 
[0600] X is 318’ -Cl{R315a&yl, or ,. X-›0�RIfP [0601] RA18 is phosen from: [06021 -aryl; 

[0633] wherein: 
[06031 

-alkenyl and [0634] X is �C}1R----. 
---C11R319-alkyl_, or H H/it.. [0604] 

�R418 -aryl, 

�.. . ...- .. 

�CHR319-alkcnyl-; 

�. 
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[96.35] R110 is chosen from: 

[0636] -heteroaryl; xx 
� �’ Nil2 

E06371 -heterocyclyl; 

(0638] �R4heteroary1; and 

[0639] 410-heterncyclyl N 

(0640]:. Xiw is chosen from: 

[0641.] -hydrogen; 

� [0642] ’, -&kyl; [0668] wherein: 

(0643] -aikeuyl; . [0669] X is �CHR0----, �CI{R-alkyl-, or 
� . . . . . �CHR3-alkeny1-; 

� (°’1 . . . [0670] R123 is chosen from: 

� (064$] -heteroaryl; [0671] -hetetoaiy; 

� [06463  -boteocyc1yl; . [0672] -heterocyclyl; 

[0647]Yityl; . [0673] �R 0-bet eroaryl;  and 

[0648] -ailtyt-Y. alkenyi 
[0674] R420hcterocydyl; 

� .. . . . . . 

[0649] -alkyl-Y.aryl; and 
[0675] R= is chosen from: 

. . . . 

[0676] -hydrogen; 
[0650] -a4 or aikànyl substituted by one or more [0677] -alkyl; 

substituenis chosen from; 
� . 

[0678] -alkenyl 
. 

[061] [0679] -l; 
(0652]. halogen; t06801 -hetcroal; 

10653] . _N(R3,): .’ [06811 -heterocyclyl; 

[0622] a1kyLYa1ky1; 

[0683] -alkyl-Y- alk  

.� ’� . �.
 . . . ., . . .., . (0656) 

. 

C0C101k 
[0684] -alkyl-Y-aryl; and 

.. . . [0685] -alkyl or aikenyl substituted by one or more 
(0657] N3; substituents chosen from: 

[0658] -aryl; [0686] �OH; 

[0659] -beterłaryl;  
[0627] -halogen; 

[0660] -hetero cyclyl 
[062$] �N(R320) 

[0689] �00--N(R)2; 

[0661] �CO-aryl and 
[0690] �CO--C10alkyl; 

[0662] �CO-hcteroaryl [0691] ----00--0--’-C110a1ky1 

[0663] R419’isa1kyl 
or aikenyl, Which may be inter- 

[0692] �N3; 

rupted 
by one or more �O--- groups; [0693] -aryl 

[06641 each R is independentlyH or C2alkyl [0694] -heteroaryL 

[0665] each Y is independently �O---- or �S(0) [0695] -heterocyclyl; 

[0696] �CO-aryl; and 

[0666] v is 0 to 4;" and � � . . [0697] -’-CO-heteroaryl 

[0667] 
each ’R presànt 

is in4ependently chosen [0698] R420 is alkyl 
or 

alkenyl, which may be inter-

from C2..aIkyl, C3.,aikoxy, h’droxy halogen and rupted by one or more �0--groups; 

triflüorothàthyl; ’ . [0699] each R. is independently H or C110alkyI; 
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fib] each Y is independently �0-- .o �S(0)0. �.. [0728] ÆIkyl or alkenyl substituted by one or more 
substituents chosen from 

)11 visOto4; and . . . . [0729]. �011; 

02] each Rm present is mdepcndenty chosen [0130] -halogen, 
Caikoxy, hydroxy, h416gen and (0731] �N(R522 

[0732] -.-CO---N(R; 

� [0733] .�CO-C1aJkyl; 

r2 

II )�Rz2i  (07361 -aryl; 
N . . [On.... 

I X�011 � : . [0138] -heterocyclyl 

[0139]---CO-aryl; and 

[07 wherein [0740) ---CO heteroaryl, 

[0741] Y is O� or  
is 04) X �l�. �CER 

521-alkeuyl-0 (0742] R is H, C, 0alkyl, or arylalkyl, 

051 R121 is chosen from [0743] each R42 is independently alkyl or alkenyl, 

6 � 07061 423821 02R62,1 a1ry, 1’ 
�vbjcb may bvintàrrupteby  out or more �0- 
groups, or R321 and R421 can jam together to fonn a 

07071 �R1�N1t�SO2�R-alenyl, to 7 membered heterocychc ring, 

0708] R42 R32-02-1621 aiyl, [0144] each R2 is independently H, C alky1, or 

[07091 �R �NR 1�SO �R -h teroaryl, 
[0745]is a bond,alkyL or aft vvhich maybe 

0710] �R421�NR321--S03�R-h terocy- iterrupted by one or mor �0-- groups, 
clyl, . . 

0711] R42R21SQ2Ry21; 

. . . .. ... . . . 
[0746] R is C10a1ky1, or R321 and R1 ini join. �. 

together to form a 5 to 7 membered heteroeyclk 
0712] 41 �NR 32�SO �NR52�R-

alIcyl, 
[0741] v is 0 

to 4, and � . . .�........... .. . . 0713) enyl; . . . . . . . [0748] 1rorn each R1 

present 
is independently chosen 

C2.a1ky1, C1a1koxy, hydroxy, halogen and 

0114] 

�421�NP32�So_NR5fLR6f  trffluommethyl; 

aryl 
07151. �R42RS02NR521.-R-het  

-XXII � cyclyl; and RM [0717] �R42---NR--So2�NH2, 7 718] E is 

chosen 
from - x o n � . . . .. [0719] 

-hydrogen; . .. . �. . . 072JI 0] [0749]. 

wherein: 

� . . . . ’[0121] 

-alkenyl; .. . . ... . . .. . [0722] . . [0730) X IS _G 
�CHR52-alkyl-, or 

. 

-aryl; . . .. . . . i-C[R3-aikeey1-; [0723] 

-heteroaryl, 

� (0151] R is chosen from [0724] 

heterocyc1jkI �. ��. t0752 R422R322s02122a1kyl f[O725] 

-alkyl V alkyl, j07531 �R422---NR�SO2�R622 alkenyl 

[0726] -alkyl-Y-a]kenyl, O754] �R422--NR322 --- 

So2----R,22 aryl � . .�. [0127] 

-aIkylYaryl; and � . �.... ... .. :.: . � � 0755) .�R422�NR322�SO2�R62-heteroa.ryl 

.� .. �.�� 
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[0756] �R422 ---NR v 2-0,02+R ;2 2 boterocy. . (07913 R is a bond, alkyl, or a&enyl, which maybe 
� . . . . clyl; . . . . . 

interrupted by one or more �0-- groups; 
[0757]

 
�R422---NR=--SO24R .� 

. [0192] 1t,2 is Ca1ky1, or and 1 jquui rnyi . . . 

LU ’’’J �4222--SO2�R522--R52. 
. . .. 

�gçy form a 5 to 7 membered hetexocycic -. �. . �. 
alkyl; ........ . . . . . . ring, .. 

[0759] R 4R �SO NR K [0793] v is 0 to 4, and 

enyl .............. � . [0194] each R present is iidependently chosen 

(0760) from C1 10aikyl, C1 a1Jnxy, iydroxy, halogen, and 

aryL 
[0761] 

eroaryl; . . . . . . . 

[0762] 
. 

XXIII 

.. 

. . .. 

eroeyclyl and � . �. : N 
N 

. [0763] 
. . 

.1 
[97643 R is chosen . . . 

(0765] hydrogen, (It,,), X�ZR12 

[0766] alkyl; 

(0761] -alkenyl, {0795] wherein 
(0768] -aryl, [0196] X is �CUR323� �CFIK3 Ikyl or 

(0769] -beteuaryl, 323"Y 

[0770] heterocyclyl, [01973 Z is�S--, +-SO--, or --SO2--;. 

L (0711j . [079$] Rrzs :thP from: 

[0772] -alkyl-Y- a&enyl; . :� . °" 
�-alkyl; 

[0773] -alkyl Y aryl, and
 

[07743 aIky Qr alkenyl substitute1 by one or more 
(0801] heteroaryl 

substituents chosen from [0802] heterocyclyl 

[0775] �OH [08033 alkeriyl, 

[07761 -halogen; . . : � 
1 

[08043 �R4,-ary1, 

[0777) . :. �. (0805] 

�R423-beteroaryl; 

(077$). _C(N(j5)3; . . . . .’ 

(0806) --R4-heterocyc1yl; 

[0779] �COC,0aIkyl; . . [0807] R is chosen from: 

[0180] O-0-C,oa1kyl . 1 [0808] 

-hydrogen; 

[07$11 �N3 : . (0809] 

-alkyl; � [0782] 

-aryl;. . L . � . . . (0810] -alkenyl; 

(0783] 4ieteroaryl � H. � .. [081 1) -aryl . . . . [0784] 

-heterocyclyl .1  . . t0812] -hetoroaryl; .. . . � . : [0785] �CO 

ary1 and [0813] heterocyclyl, [0186] �CO 

heteroaryl, [0814] -alkyl-Y alkyl, (0787] Y is �0-- 

or -alkyl Y alkonyl. 

[0788] R3 is II, C, ,0alkyi, or 
arylakyl, (0816] 

-alkyl Y aryl, and 

(0789] each R, s independently ayl or alkenyl, :. [08113 -alkyl or alkenyl substituted 
by one or more 

which may be interrupted by one .o More -O--- :. .substituents chosen from: 
groups, or R and R can join together forma 1 . r0$1$1 �_j � � 5 to 

7 membered !ieterocycic ing; � : � �. . � [07901 

each R is independently 
H, c, 1aaucy’s (0819] 

halogen 

C210aJkenyl; � . . . . . . . ... . [0820] �N(R3)2; 
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[0821) �C�N(3)2;. [0853] heyclyl; 

[08223 -CO�C1aiky1; [0854) --alkyl 

[0823] �CO---0--C1 a1cy1, [0855] -akyl-Ii. alkenyl 

[0824] 4�N301[0856] -alkyl-Y aryl. and 

[0825) -aryl; [0851] -alkyl o alkenyl substituted by one or more 

[0826] beteoaryl substituent chosen from 

(08273 . -heterOcclyl [08581 �011; 

tO$281 �CO.aryl and 
[08593 -halogen; 

[0*29] �co-hcteroayl . (0860] N(R)z; 

[0830J cach R3= isinlependentiv 11 or C1ay4 [0861]__CO�N(R524)Z, 

-00--.�C1aLkyL; 
[0831] each R is iudependentlr alkyl or 

[0862] 

E0$63] �00--0---C110a1k34 
(0$32) each Y is independeitly --.O-- or --S(0) 

[0864] 

-1211, [0833] v is 0 to 4; and . . 

R is indpendently 

[0865] -aryl; 

(0866] hcteropYl; (0834] . each present. chosen 
’from C,-,dalkyL C 10alkoxy, by4roxy, halogen and [0867] heteroyclyL 

[0868] �CO.-rl; and 

xxv 
(0869] �COheteroary1; 

j2 . . . (0870] each Rs, is independently H or C1..a1kyl; 
L 

. [0871] . each R424 is independently alkyl or akenyl; 

[0872] each Y isl independently �0--- or 

[0813] v is 0 to 4 and 

(0874) . each R present is independently chosen 
from C0a141, C10aikoxy, hydroxy, halogen and 

5) wberein� . . ti-ithxoromethyl; 

[0836] X
 
is..CHE324�,  �C 324aflryJ, or 

. . . . . - 

-alkenyl-; . . . ov . 

(08371. Z is, or.  

[0838] . R is chosen from: 

[0839]  

t0840) - I 
[0841] -heterotryl; . . . 

(R 

.[0842j -heterncyclyl 

[0843] -aneriyl. . [0875] wherein: 

[0844] . �R. ayl; . (0876] . X is �diR525--, �CHR525-alkyl-, or 
’%-C11R525-alkenyl-; 

[0845] �R4dternary1; and . . . j0$77) R is chosen from: [0846] R4-beteroycl’l [0878] -R4�NR�CR325--NR-Z-R625-0847] R224 is chosen 

from: 
.s S.. [0848] 

-hydrogen; 
[0879] �R42-NRCR--NR-Z-R-[0844) -alkyl alkenyl; [08503 

-alkenyl; �. [0880] 42�NR5�CR325�NR525-Z-R-

[0851] -aryl�[o"11  �R42-NR�CR325---NR525-Z-R-[0852] 

-beteroaryl; heteroaryl 

.5... S. .. 
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.................... [0882) [0917] Ris H, C110a1ky1, aiylalkyl,..or R425� J 
heterocyclyl; . . . . �� . can join together to firm a S. to 7 membered 

[0883�1
 
J i 5N1 2% 

. . . 

�. 
325k. ’525725’. 

heterocyche ring; . . � . 
... . 

�R4--NRC1L�Nl   Z-R625 

. .. . 

109181 oin together 
?lieierocychc 

alkyl;[0919)
 

with Rtoforrna5to 7 membered 

each Y is independently �0� or �S  (0). 

[0886] 
aryl; 

. . .. . 

(0920] Z is :a bond, �CO--, or  
. 

[0887] 425NR8 C325�Nfl25 Z-R.- (091 v is 0 
to 

4, and 
heteroaryl; and � �� 1 . (0922] each L present s independently chosen 

[0888] from 10a1ky hoxy, halogen and 
. heterocyclyl; .. �. .. - . tri&ioromethyl; . 

[0889] R is chosen 
m:XXVI 

. . . . . . . . 

[0890]. -hydrogen;. . . . . ... .. 
H. 

� � .. . . i 

[0891] ajkyl . . . ... . . . 

[0892] alkenyl, 
.L ..........-

[0893]. -aiyl . . . . . . ] .. . [0894] 

heteroaryl, 

[0895J . heterocyclyl .. . . . . . . . .. .. .  � . . [099) -allcyi-Y-alkyl; . �. . . . � 

[0891] -alkyl-Y-aikenyl; 

. .. . �. (0923].. 

wherein: ., .. Lr J Y" � 1. 1 08" Sflu . [0924] X is �CHR2,�, 

CHR526alkyI-, or H 
�CI-LR.526-alkenyl-; . . 

(0899] -’alkyloralkenylsu 
by cue 

or more . - [0925] R12, is chosen from: [0900] �OH, [0926] 

7R.26�NR826�CR326---N)Rs26,7,R626-  6 

[0901] 

-halogen, 
[0921] �R425�NR--CR32�NR526  Z-R6 [0902] 

�(R525)2 aikenyl, 
[090] �CO(R4 [0928)425�NR 12e�NRI26ZA026-R6  

W 

[0904]1 
I, [09 ] -�- . O_0�C . �. . .. ((J929] R 

322666 
. 140alkyL heterOaryl � . (0906] ... H � ..... [0930] [0907] 

-aryl.......... 
. hOterocyclyl; .. . .. . . ...... [0908 

-heteroaryl . . [0931] �R41C�NROZ 326 {0909J 

heterocyclyl, [0932] �R42�NR�CR�NR6 Z-It626 

[0910] �CO-aryl and �1 �. . 

alkyl,. 
H : : � . [0911) 

�co-beteroary, [0933]-R�N�CRNR-Z-R-� ancenyi; � ... .. . S [0912]each R is O or (0934] [0913] each I2s is 

indopenentIy alkyl or alkenyl, � aryl; � �.,. � �. � . � � � �� which may. be 
interrupted 

--4)-1 OflO or more[0935] groups, 

haryl, and 
n [0914] 

each.R,525 is independently 
H or  .0 alkyl [0936) [0915] R is 

’a bond, alkyl, or aiknnylwhich 
may be 

heterocyclyl; 
interrupted 

by one or more -.0. groups [0937] is chosen from: [0916] 

R725 
is H, 

C.10aIk’I which way be rnter, [0938] -hydrogen; rupted 
by 

a betero atom, or R5 can 
join with 

R � . to form 

a 5 to 7 membered heterocyclic ring; [0939) -aikyl; 
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� . . (0940) -alkenyl; [0912] in another embodiment, the IRM compound can be 
(O9413 aryl, 

chosen from 1U-da o(45 ydin-amines corn-
pounds defined by Fprmula XXVII 

� . [0942] -heteroaryl;  
� .�

 

109431 heterocyc1yI; . . . xxvn 

[0944] -alkyl-Y-aIkyl ... r 
� . [0945] Ylliny1; I � . . 

I..... y�i 
(0946] -alkyl-Y-aryl; and � . . �� 
[0947] . -alkyl or alkenyl subtituted.by one or more . . 

R321
. 

substituºnzs chosen froni . . . 

[0948] . �Oil; . . 527 

[0949] 4mlogen . ... . . . R 

w (0950] �N(R)29  

[0951] .�CO�N(R)2; . . 
[99731 wherein.. 

. . � 

[09523 �CO---C 0aikYI 
[0914] �X. is, a1kyene or aIepyIene; 

(0915] Y Is �CO---, �CS�, or �SO�
(0953] 10a1, 

[0916] Z is a bond, �0�, �S---, or �NR21--
[0954]. �.N; 

[09773R127is aryl, heoaryl, . beterocyclyl, 
.. (0955] -aryl; . Ca&yl or 42’ aikenyl, each of which maybe . 

[0956] heteroaryl, 
unsubstztuted or subsztuted by one or more substitu 
ent mdependenty chosen from 

(0957] -beterovyelyl; . . [0978] -alkyl;: � 
(0991 O-aryI and � . � [0919) -alkenyl 
(0959] �CObeteroaryl, I.... [0980) -aryl, 

[0960) each R is O or =S, [0981] heteroaryl, 

[0961] each R4 is independentlr aJkyl or alkenyl, . [0982] .. 4ieterocydyl; 
which may. be interrupted by 0& be  or more__40__. 

. [0983] -substituted cycloelkyl, groups; . . . . . . . . . . . . 
[0984] aikyJ; 

(0962] each R526 IS mdependentI, F or C4)aiIry1, 

bond, 
[99$5] �O-(a1ky1)0-aryl; . 

W . . [0963) ;2isa alkyI,oralk4nyI  which may be . Interrupted 
by one or more -O--L groups / . . . � /010 . .. [0964] R726 is H, C1 

a1kyl Wh1I,b may be inter (098] 1iY1)oi OYIYI 
rupted 

by a 

betero 
atom, or R canjoin 

with 

R  1 [09883 . �COOfl; . . 1 to 

form a S to 7 membered heterocychc ring, 
.109891: [0965] R is X1, 

Ci.alkyL arylakyl, 
or R6 and 

can join together to form a $ to 7 membered tog",�CO-akL . .. . . heterocyclic ring, 
[0991] 

�S(0) alkyl (0966] R5 is C1,alkyl which en join 

together [09923 �S(0)2-(akyl)1-ary1; with R82, to fotin a 5 to 7 memb1recl 
heterocyclic 

(0993] �8(°% (aJkyl) 

heteroaryl. 

(0967] each Y is independently 
�(-- or --S(0) 109943 �S(0)t(aIk4) 

heterocyclyl, 

2�, 109953 -(aIkyl) N(ft2,)2, [096$] Z is a bond, �CO--, or �SO2--., 

[0996] (a1kyI),1-r’R421---CO---O alkyl [0969] v is 0 to 4, and (9997] -(aIkyl), NR,�CO-Ikyl, � : � � [0979]. each-(&WyI),,-NP R2. 

present 
is indepeideætly chosen � . (0998) ft?g Cl..joakl, Cl-loalkoxy, hydro,, halogen, and 

totoxnethyL-  [0999] (aikyl) 1NR527�CO heteroaryl, � � � . [0971] and pharmaceuticallyacceptable salts of any � �. � I of 

the foregcing. � � H;: (1001] -halogen; � I.,.. � 
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[1002] -haloalkyl; 

[1003] -haloalkoxy; 

[1004] �CO-haloalkyl; 

[1005] �CO-haloalkoxy; 

[1006]  

[1007] �CN; 

[100$] �OH; 

[1009] �SH; and in the case of alkyl, alkenyl, and 
heterocyclyl, oxo; 

[1010] R227 is chosen from: 

[1011] -hydrogen; 

[1012] -alkyl; 

[1013] -alkenyl; 

[1014] -alkyl-O-alkyl; 

[1015] -alkylS-alkyl; 

[10161 -alkyl-0-aryl; 

[1017] -alkyl-S-aryl: 

[1018] -alkyl-0-alkenyl; 

[1019] -alkyl-8-alkenyl; and 

[1020] -alkyl or alkenyl substituted by one or more 
substituents chosen from: 

[1021] �OH; 

[10.22] -halogen; 

[1023] �N(R527)9; 

[1024] �CO--N(R57)2; 

[1025] �CS--N(R527)2; 

[1026] S02N(R527)2; 

[1027] ---NR327----CO---C10aJkyl; 

[1028] --NR27----.-CS--C10a1kyl; 

[1029] -NR527’-S02C2.0a1kyl; 

[1030] �CO----C1.0alkyl; 

[1031] ---CO----O--C210a1ky1; 

[1032] �N,; 

[1033] -aryl; 

[1034] 
-heteroaryl; 

[1035] -hctomcyclyl; 

[1036] �CO-aryl; and 

[1037] �CO-heteroaryl 

[1038] R327 and R427 are independently chosen from 
hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, 
alkylamino, dialkylamino and alkyithia; 

[1039] each 11,27 is independently H or C0aIkyl; 

[1040] and pharmaceutically acceptable salts thereof. 

l041J As used herein, the terms "alkyl", "alkenyl" and 
c prefix "alk-" are inclusive of both straight chain and 
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branched chain groups and of cyclic groups, i.e. cycloalkyl 
and cycloalkenyl. Unless otherwise specified, these groups 
contain from 1 to 20 carbon atoms, with alkenyl groups 
containing from 2 to 20 carbon atoms. Preferred groups have 
a total of up to 10 carbon atoms. Cyclic groups can be 
monocyclic or polycycie and preferably have from 3 to 10 
ring carbon atoms. Exemplary cyclic groups include cyclo-
propyl, cyclopropylmethyl, cyclopentyl, cyclohexyl and 
adamantyl. 

[10423 The term "haloalkyl" is inclusive of groups that are 
substituted by one or more halogen atoms, including per-
fluorinated groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are 
chioromethyl, trifluommethyl, and the like. 

[1043] The term "aryl" as used herein includes carbocyclic 
aromatic rings or ring systems. Examples of aryl groups 
include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. 
The term "heteroaryl" includes aromatic rings or ring sys-
tems that contain at least one ring hetero atom (e.g., 0, S. N). 
Suitable beteroaryl groups include furyl, thienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyr-
rolyl, tetrazolyl, imidazolyl, pyrazolyl, oxazolyl, thiazolyl, 
benzofuranyl, benzothiopbenyl, carbazolyl, benzoxazolyl, 
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, 
naphthyridinyl, isoxazolyl, isothiazolyl, purinyl, quinazoli-
nyl, and so on. 

[1044] "Heterocyclyr’ includes non-aromatic rings or ring 
systems that contain at least one ring hetero atom (e.g., 0, 
S. N) and includes all of the fully saturated and partially 
unsaturated derivatives of the above mentioned heteroaryl 
groups. Exemplary heterocyclic groups include pyrrolidinyl, 
tetrahydrofuranyl, morpholinyl, thiomorpholinyl, piperidi-
nyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidi-
nyl, and the like. 

[1045] In some embodiments, the topical formulations of 
the present invention are prepared using the free base form 
of the IRM compound. 

[1046] The amount of an IRM compound that will be 
therapeutically effective in a specific situation will depend 
on such things as the activity of the particular compound, the 
dosing regimen, the application site, the particular formu-
lation and the condition being treated. As such, it is generally 
not practical to identify specific administration amounts 
herein; however, those skilled in the art will be able to 
determine appropriate therapeutically effective amounts 
based on the guidance provided herein, information avail-
able in the art pertaining to these compounds, and routine 
testing. The term "a therapeutically effective amount" means 
an amount of the compound sufficient to induce a therapeutic 
effect, such as cytokine induction, inhibition of TH2 
immune response, antiviral or antitumor activity, reduction 
or elimination of postsurgical scarring, or reduction or 
resolution of actinic keratosis or pre-actinic keratosis 
lesions. 

[1047] In general, the amount of the IRM compound 
present in a topical formulation of the invention will be an 
amount effective to treat a targeted condition, to prevent 
recurrence of the condition, or to promote immunity against 
the condition. The amount or concentration of the IRM 
compound can range from 0.001% to 10% by weight based 
on the total formulation weight, such as, for example, from 
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0.03% to 5.0% by weight, or from 0.1 to 1.0% by weight. In 
certain embodiments, the amount of the IRM compound is 
at least 0.003% by weight, such as, for example, at least 
0.005%, at least 0.01%, at least 0.03%, at least 0.10%, at 
least 0.30% and at least 1.0%. In other embodiments, the 
amount of the IRM compound is at most 5.0% by weight, 
such as, for example, at most 3.0%, and at most 1.0%. 

[1048] The topical formulations of the invention addition-
ally comprise a fatty acid. As used herein, the term "fatty 
acid" means a carboxylic acid, either saturated or unsatur-
ated, comprising 6 to 28 carbon atoms, such as, for example, 
from 10 to 22 carbon atoms. Non-limiting examples of such 
fatty acids include isostearic acid, oleic acid, and linear- or-
branched chained carboxylic acids of 6 to 18 carbon atoms. 
The fatty acid may be present in the formulation in an 
amount sufficient to solubilize the IRM compound. In one 
embodiment, the amount of the fatty acid can range from 
0.05% to 40% by weight based on the total weight of the 
formulation, such as, for example, from 1% to 30%, from 
3% to 15% and from 5% to 10%. In certain embodiments, 
the amount of the fatty acid is at least 3.0% by weight, such 
as, for example, at least 5.0%, at least 10.0%, and at least 
25%. The fatty acid component of the formulation can 
comprise one or more fatty acids. 

[1049] The topical formulations of the invention addition-
ally comprise at least one hydrophobic, aprotic component 
miscible with the fatty acid and comprising a hydrocarbyl 
group of 7 or more carbon atoms. By "hydrophobic" is 
meant that the component is essentially insoluble in water, 
i.e. immiscible with water and unable to form a micelle in 
water, and does not contain polyoxyetbylene or acid salt 
groups. Preferably the hydrophobic, aprotic component has 
a bydrophilic lipophilic balance (JILl)) of less than 2. The 
HLB of a component may he determined as described, for 
example, in Attwood, I)., Florence, A. T. Surfactant Sys-
tems: Their Chemistry Pharmacy, and Biology. New York: 
Chapman & Hall, 471-473, 1983. By "aprotic" is meant that 
the component cannot donate a proton to the IRM and does 
not contain groups such as carboxyl, hydroxy, primary and 
secondary amino, primary and secondary amido, or quater-
nary ammonium groups. Preferably this component has a 
pKa of at least 14.2 and does not substantially solubilize or 
form a complex such as an acid-base pair or complex or a 
hydrogen bond complex with the IRM compound. By "not 
substantially" is meant that the ratio of the IRM compound’s 
solubility in the hydrophilic, aprotic component to that in 
isostearic acid is less than 1:40. 

[1050] Formulations intended for dermal or topical use 
desirably have a certain minimum amount of an oil phase to 
provide qualities such as spreadability, feel on the skin, 
texture, and so on. However, if all the components of the oil 
phase solubilize the IRM, then the degree of saturation of the 
IRM in the formulation will decrease, making it more 
difficult to deliver the IRM from the formulation to the skin. 
Addition of the hydrophobic, aprotic component can 
ncrease the oil phase volume of the topical formulation to 
,rovide desirable qualitites such as spreadability and feel, 
lvhile at the same time not appreciably altering the degree of 
’aturatiou or thermodynamic activity of the IRM. For 
4xample, the amount of fatty acid, which solubilizes the 
IRM, can be reduced to increase the degree of IRM satura. 
4on while maintaining a sufficient oil phase volume by 

irtue of the addition of the hydrophobic, aprotic compo-
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nent, which does not offset the increased IRM saturation, 
Thus, the topical formulation of the present invention can 
facilitate both physical property and drug delivery require-
ments. Degree of saturation and thermodynamic activity of 
the IRM in these formulations is equal to the IRM concen-
tration in the oil phase divided by the saturation concentra-
tion of the IRM in the oil phase. When the topical formu-
lations of the present invention contain saturated IRM the 
thermodynamic activity or degree of saturation is unity, and 
when partially saturated the thermodynamic activity or 
degree of saturation is less than unity. 

[1051] The amount of the hydrophobic, aprotic component 
present in a formulation of the invention can range from 1% 
to 30% by weight based on the total formulation weight, for 
example, from 3% to 15% by weight, and from 5 to 10% by 
weight. In certain embodiments, the amount of the hydro-
phobic, aprotic component is at least 3.0% by weight, for 
example, at least 5.0%, and at least 10.0%. The weight ratio 
of the hydrophobic, aprotic component to the fatty acid can 
be 0.025:1 to 600:1, for example, 0.5:1 to 50:1, and 2:1 to 
30:1. The combined amount (weight percent of the total 
topical formulation weight) of the hydrophobic, aprotic 
component and the fatty acid can be 2% to 50% by weight, 
for example 2% to 30%, 5% to 30%, 5% to 20%, and 10% 
to 20%. 

[1052] Examples of useful hydrophobic, aprotic compo-
nents include but are not limited to fatty acid esters, for 
example, isopropyl mysristate, isopropyl palmitate, diiso-
propyl diner dilinoleate; triglycerides, for example, 
caprylic/capric triglyceride; cetyl esters wax; hydrocarbons 
of 8 or more carbon atoms, for example, light mineral oil, 
white petrolatum; and waxes, for example, beeswax. In 
some embodiments, the hydrophobic, aprotic component is 
chosen from one or more of isopropyl mysristate, isopropyl 
palmitate, caprylic/capric triglyceride, and diisopropyl 
dimer dilinoleate. 

[1053] The formulations of the present invention can also 
comprise a hydrophilic viscosity enhancing agent. Examples 
of suitable hydrophilic viscosity enhancing agents include 
cellulose ethers such as bydroxypropylmethylcellulose, 
bydroxyethylcellulose, hydroxypropylcellulose, and car-
boxymethylcellulose; polysaccharidc gums such as xanthan 
gum; and homopolymers and copolymers of acrylic acid 
crosslinked with allyl sucrose or allyl pcntacrythriol such as 
those polymers designated as carbomers in the United States 
Pharmacopoeia. Suitable carbomers include, for example, 
those available as Carbopol’M 934?, Carbopol 971?, Car-
bopol 940, Carbopol 974?, Carbopol 980, and Pemulenrs 
TR-1 (USP/NF Monograph; Carbotner 1342), all available 
from Noveon, Cleveland, Ohio. In one embodiment of the 
present invention, the viscosity enhancing agent is chosen 
from Carbopol 974? and 980. When included, the viscosity 
enhancing agent is generally present in an amount ranging 
from 0.1% to 10% by weight of total formulation weight, 
such as, for example, from 03% to 5% by weight, from 
0.5% to 13% by weight, and from 0.7% to 3% by weight. 
In certain embodiments, the amount of the viscosity enhanc-
ing agent is at least 0.5% by weight, for example, at least 
0.6% by weight, at least 0.7% by weight, at least 0.9% by 
weight, and at least 1,0% by weight. 

[1054] The formulations of the invention can additionally 
comprise an emulsifier. Suitable emulsifiers include non-
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ionic surfactants such as, for example, polysarhate 60, 
sorbitan monostearate, polyglyceryi-4 oleate, polyoxyethyl-
ene(4) lauryl ether, etc. In certain embodiments, the emul-
sifier is chosen from poloxamers (e.g., Pluronic F68, also 
known as Poloxamer 188, a poly(ethylene glycol)-block-
poly(propyleue glycol)-block-poly(ethylene glycol), avail-
able from BASF, Ludwigshafen, Germany) and sorbitan 
trioleate (e.g., Span 85 available from Uniqema, New 
Castle, Del.). If included, the emulsifier is generally present 
in an amount of 0.1% to 10% by weight of total formulation 
weight, for example, from 0.5% to 5% by weight, and from 
0.75% to 3.5% by weight. In certain embodiments, the 
amount of the emulsifier is at least 1.0% by weight, for 
example, at least 2.5%, at least 3.5%, and at least 5.0%. 
[1055] In certain embodiments of the present invention, 
the formulation can also include at least one chelating agent. 
The chelating agent functions to chelate metal ions that may 
be present in the formulation. Suitable chelating agents 
include salts of ethylenediaminetetraacctatc (EDTA), such 
as the disodium salt. If included, the chelating agent is 
generally present in an amount ranging from 0.001% to 
0.1% by weight, and preferably from 0.01% to 0.05% by 
weight. In certain embodiments, the amount of the chelating 
agent is at least 0.005% by weight, such as, for example, at 
least 0.01%, and at least 0.05%. 
[1056] The formulation can also include a preservative 
system. The preservative system is generally comprised of at 
least one preservative compound chosen from methylpara-
ben, ethylparaben, propylparaben, phenoxyethanol, 
iodopropynyl butylcarbamate, sorbic acid, a fatty acid 
monocstor of glycerin such as glycerol monolaurate, and a 
fatty acid monoester of propylene glycol such as propylene 
glycol monocaprylate. The preservative system may also 
include a preservative enhancing soluhilizer which enhances 
the solubility of the preservative in the aqueous phase, 
examples of which include diethylene glycol monoethyl 
ether and propylene glycol. In one embodiment, the preser-
vative system can be comprised of methylparaben, propy-
lparaben, and propylene glycol. In another embodiment, the 
preservative system can be comprised of methylparaben, 
ethylparaben, and diethylene glycol monoethyl ether. In one 
embodiment, the preservative system can be comprised of 
phenoxyethanol, methylparaben or methyl- and ethylpara-
ben, and diethylene glycol monoethyl ether. In another 
embodiment, the preservative system can be comprised of 
iodopropynyl butylcarbamate. In another embodiment, the 
preservative system can be comprised of iodopropynyl 
butylcarbamate, diethylene glycol monoethyl ether, and 
poly(ethylene glycol)(4) monolaurate, In another embodi-
ment, the preservative system can be comprised of iodopro-
pynyl butylcarbamate, one or more of methylparaben, 

eth-ylparaben, propylparaben, or phenoxyethanol, and 
diethylene glycol monoethyl ether. In the above embodi-
ments, the methylparaben, ethylparaben, and propylparaben 
can each be present in the formulations in an amount ranging 
from 0.01% to 0.5% by weight of the formulation weight, 
for example, from 0.05% to 0.25% by weight, and from 
0.1% to 0.2% by weight. The iodopropynyl butylcarbamate 
can be present in the formulations in an amount ranging 
from 0.01% to 0.1%. The phenoxyethanol can be present in 
the formulations in an amount ranging from 0.1% to 1%. 
The propylene glycol and diethylene glycol monoethyl ether 
can each be present in the formulations in an amount ranging 
from 1% to 30% by weight of the formulation weight, such 
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as, for example, from 5% to 25% by weight, and from 10% 
to 15% by weight. The preservative system can be present in 
the formulations in an amount ranging from 0.01% to 30% 
by weight of the formulation weight, for example, from 
0.05% to 30%, from 0.1% to 25% by weight, and from 0.2% 
to 15% by weight. In a further embodiment, the methylpa-
raben, ethylparaben, propylparaben, iodopropynyl butylcar-
bamate, and phenoxyathanol can be solubilized in propylene 
glycol, poly(ethylene glycol4) monolaurate, or diethylene 
glycol monoethyl ether prior to addition to the formulation. 
The preservative system can be selected such that it meets 
the criteria for antimicrobial effectiveness set forth in the 
United States Pharmacopeia <51>. 

[1057] The formulations of the present invention may 
additionally comprise at least one p1-1 adjuster. Suitable pH 
adjusters include organic bases and inorganic bases such as, 
for example, KOI-I, NaOH. The pH of the topical formula-
tions of the present invention generally ranges from 3.5 to 
7.0. In one embodiment, the pH of the topical formulations 
of the present invention can range from 4.0 to 6.0, preferably 
5.0. In another embodiment of the invention, the pH of the 
topical formulations of the present invention can range from 
5.5 to 6.5, preferably 6.0. 

[1058] Any of the foregoing formulations can be in the 
form of an oil-in-water emulsion such as a cream or a lotion. 
Such an emulsion can comprise an oil phase comprising the 
IRM compounds, a fatty acid in an amount sufficient to 
solubilize the IRM compounds, a hydrophobic, aprotic com-
ponent; and an aqueous phase comprising a hydrophilic 
viscosity enhancing agent, for example, a earbomer. In 
certain embodiments, the amount or concentration of the 
IRM in the oil phase can be at least 0.01%, for example, at 
least 0.02%, at least 0.1%, and at least 1% with respect to oil 
phase weight. In other embodiments, the amount or concen-
tration of the IRM in the oil phase can be at most 20%, for 
example, at most 10%, and at most 5% with respect to oil 
phase weight. The emulsion can be preserved so that when 
challenged by an antimicrobial effectiveness test, it meets 
regulatory requirements for topical creams packaged in 
multiple-use containers. 

[1059] Any of the foregoing formulations according to the 
present invention can be applied to the dermal surfaces of a 
mammal. Depending on the IRM compound concentration, 
formulation composition, and dermal surface, the therapeu-
tic effect of the 1-kM compound may extend only to the 
superficial layers of the dermal surface or to tissues below 
the dermal surface. Thus, another aspect of the present 
invention is directed to a method for the treatment of a 
dermal associated condition comprising applying to sida one 
of the foregoing formulations. As used herein, a "dermal 
associated condition" means an inflammatory, infectious, 
neoplastic or other condition that involves a dermal surface 
or that is in sufficient proximity to a dermal surface to be 
affected by a therapeutic agent topically applied to the 
dermal surface. Examples of a dermal associated condition 
include warts, atopic dermatitis, basal cell carcinoma, post-
surgical scars, and actinic keratosis. 

[1060] In one embodiment, the formulations can be 
applied to the surface of skin for treatment of actinic 
keratosis (AK). Actinic keratoses are premalignant lesions 
considered biologically to be either carcinoma in-situ or 
squamous intraepidermal neoplasia. AK is the most frequent 
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epidermal tumor and is induced by ultraviolet (UV) radia-
tion, typically from sunlight. Because of its precancerous 
nature, AK may be considered the most important manifes-
tation of sun-induced skin damage. 

[1061] In some embodiments, the above described formu-
lations are particularly advantageous for dermal application 
for a period of time sufficient to obtain a desired therapeutic 
effect without undesired systemic absorption of the IRM. 

EXAMPLES 

t10621 The following Examples are provided to further 
describe various IRM formulations and methods according 
to the invention. The examples, however, are not intended to 
limit the formulations and methods within the spirit and 
scope of the invention. 

Examples 1-7 and Comparative Example Cl 

1[10631 Table 1 summarizes topical formulations made in 
accordance with the present invention in a percentage 
l’eight-by-weinht basis. 

TABLE 1 

’M9 
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p1-I adjustment was made with additional sodium 
hydroxide solution, if necessary, to meet the in-
process target p11 of 5. 

[1068] Formulations containing 2-methyl-1-(2-methyl-
propyl)-IH-imidazo[4,5-c][1,5]naphtbyridin-4-amine (IRM 
Compound 1) were tested for their ability to induce 
increases in cytokine concentrations in rats following topical 
application. This study was undertaken to evaluate cytokine 
induction following a single dosing of various strengths and 
timepoints or a multiple vs. single dosing of IRM Compound 
1. The formulations described above were tested by exam-
ining tissue and serum concentrations of TNF-a, MCP-1 
(monocyte chemoattractant protein-I) and !FN-cz cytokines 
following drug treatment. 

[1069] Female CD hairless rats (Charles River Laborato-
ries, Wilmington, Mass.) weighing 200-250 grams were 
used in all studies. Animals were randomized to treatment 
groups and dosed five per treatment group. 

[1070] The rats were acclimated to collars around the neck 
on two consecutive days prior to actual dosing. The rats were 

I gredierit 
ompendial Status) 

Comparative Example 
Cl (Placebo) 

Topical Cream 
(percenlase weight-by-welabt) 

Example I Example 2 Example 3 Example 4 Example 5 Example 6 Example 7 

M Compound 1 0.00 0.002 0.003 0.010 0.03 0.10 0.30 2.00 
stearic Acid 5.00 5.00 5.00 5.00 5.00 5.00 7.00 10.00 

ropyI Myriatate (NF) 10.00 30.00 10.00 10.00 10.00 10.00 8.00 5.00 
rhomer 974P (NF) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Idsamer 185 (NP) 2,51) 2.50 2.50 2.50 2.50 2.50 2.50 2.50 
pylene (Iiycol (lISP) 25.00 15.00 25.00 15.00 15.00 15.00 25.00 15.00 

1 thylparaben (NP) 0.20 0.20 0.20 0.2!) 0.20 0.20 0.20 0.20 
lr pylparaben (NF) 0.20 1.10 0.10 0.10 0.10 0.10 0.10 0.10 

tite Djsodium (lISP) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
S, loin Hydroxide (NP) 0,50 0.50 0.50 (1.50 0.50 0.50 0.50 0.50 

) ution, 20% w/w 
LEad Water (lISP) 65.65 65.649 65.647 65.64 65.62 65.55 65.35 64.60 

1 200.00 100.00 100.00 100.00 100.00 200.00 100.00 200.00 

The formulations set forth in Table 1 were prepared 
following manner: 

[1065] Oil phase preparation: 2-methyl-1-(2-methyl-
propyl)-111-imidazo[4,5-c){1,5]naphthyridin-4-
amine (IRM compound 1) was dissolved in isostearic 
acid and isopropyl myristate, with heat if necessary. 
Carbomer 974? was then dispersed in the oil phase. 

[1066] Water phase preparation: Edetate disodium 
was dissolved in the water. Methylparaben and pro-
pylparaben were dissolved in propylene glycol and 
the solution was subsequently added to the water 
phase. l’oloxamer 188 was then added to the water 
phase and mixed until dissolved. 

M1067] Phase combination: The oil phase was added 
to the water phase at ambient conditions. The emul-
sion rnubsion was then homogenized. After homogenization, 
sodium hydroxide solution (20% w/w) was added 
and the resulting cream was mixed until smooth and 
uniform. The pH of the cream was measured and a 

collared before dosing to prevent ingestion of the drug, and 
were then dosed topically with SO pL of active cream or the 
appropriate placebo on right flank and then housed individu-
ally following dosing. At various times following dosing, the 
rats were anesthetized and blood was collected by cardiac 
puncture. Blood was allowed to clot at room temperature 
and serum was separated from the clot via centrifugation and 
stored at -20° C. until it was analyzed for cytokine concen-
trations. 

[1071] Following blood collection, the rats were eutha-
nized and their skins removed. Tissue from both treated site 
(at) and contralateral site (away) were obtained using .an 8 
rout punch biopsy, weighed, placed in a sealed 1.8 ml 
cryovial and flash frozen in liquid nitrogen. The frozen 
tissue sample was then suspended in 1.0 mL RPMI medium 
(Celox, Hopkins, Minn.) containing 10% fetal bovine serum 
(Sigma, St. Louis, Mo.), 2 mM L-glutamine, penicillin/ 
streptomycin, and 2-mercaptoethanol (RPMI complete) 
combined with a protease inhibitor cocktail set Ill (Calbio-
chem, San Diego, Calif.). The tissue was homogenized using 
a Tissue TearorTM (Biospec Products, Bartlesville, Okla.) for 
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approximately 1 minute. The tissue suspension was then 
centrifuged at 2000 rpm for 10 minutes under refrigeration 
to pellet debris, and the supernatant collected and stored at 
_200 C. until analyzed for cytokine concentrations. 

[1072] ELISAs for rat MCP-1 were purchased from Bio-
Source Intl. (Camarillo, Calif.) and rat TNF-a were pur-
chased from BD Pharrningen (San Diego, Calif.) and per-
formed according to manufacturer’s specifications. Results 
for both TNF-a, and MCP-1 were expressed in pgt200 mg 
tissue or pg/mi serum. The sensitivity of the TNF-ct ELISA 
was 31.2 pg/mi and of the MCP-1 ELISA was 11.7 pg/nil. 
IFN-a concentrations in both serum and skin tissue were 
determined using a bioassay that measured inhibition of the 
viral cytopathic effect of vesicular stomatitis virus on rat 
LMS-C2 fibroblast cells as previously described (Reiter, M. 
J., Testerman, T. L., Miller, R. L, Weeks, C. E., and Tomai, 
M. A. (1994) "Cytokine Induction in Mice by the Immuno-
modulator Imiquimod."J. Leukocyte Biol. 55,234-240). lIT 
Research Institute, Chicago Ill., performed these assays. 
Results for 11N-a concentrations were norrnalii.ed to a 
standard reference rat IFN-a, preparation with results being 
reported in U/rnL and are normalized per mg of tissue. 

[1073] The data shown below in Tables 2-4 are from three 
separate experiments and analyzed to 1) measure pharma-
cokinetics by full time course, 2) measure dose response and 
3) measure multiple vs. single dosing. 

[1074] In order to determine the kinetics of local and 
systemic cytokine production following local administration 
of IRM Compound 1, the full time course study (Study 1 
with results in Table 2) was done by topically dosing rats 
with the topical cream formulation of Example 7. Serum and 
tissue samples were taken at 1, 2, 4, 8, 16, 24 and 48 hours 
post dose. Multiple cytokines (MCP-1, TNF-a and IFN-a) 
were analyzed separately. 

[1075] With the tissue data, for each hour measured, a 
paired t-test (used to eliminate within subject variability) 
analyzed the difference between treated tissue and control 
tissue from the same animal. A p-value less than alpha-0.05 
indicated a statistically significant difference between the 
treated and control tissue at that hour. The data are presented 
in Table 2. 

TABLE 2 

Cytokine Concentrations in Rat Serum and Dermal Tissue 
Following Application of the Tbpicst Formulation of 

Example 7 Full Time Course’ 

Cytokine Concentration" 
Thne (hours)  

Post Dose Dose Serum Treated Site Control site 

o untreated 0 NA 96–5 
16 placebo 0 103 8 71 a 6 

1 1% 6–6 318–330 96–13 
2 1% 0 1125 a 74° 124 a 18 
4 1% 0 1120 a 51’ 129 a 11 
8 1% 24 

– 16 429 a 56° 91 a 12 
16 1% 6 a 4 231 a 22’ 87 

– 27 
24 1% 32–32 198–28’ 103–13 
48 1% 49–49 74–11) 69–15 

MCP-1 

O untreated 81 a 30 NA 44--2 
16 placebo 144 a 9 144 a 41 42 a 3 

1 1% 86–29 40–8 42–3 

25 

’2QO 

qr 
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TABLE 2-continued 

Cytokine Concentrations in Rat Serum and Dermal Tissue 
Following Application of the Topical Formulation of 

Example 7 Full Time Course’ 

2 111/0 123–31 234–29’ 50–4 
4 1% 101 a 26 723 a 89’ 41 a 5 
8 1% 438 a 91’ 1474 a 2020 38 a 3 

16 1% 424 a 96° 1209 a 325’ 31 a S 
24 1% 187–39 813 –151’ 39–1 
48 1% 141 –24 145 a 48° 36 a 6 

JFN-a 

0 untreated <200 NA <650 
16 placebo 400 <650 <650 

1 1% <200 <650 <650 
2 1% <200 <650 <650 
4 1% <200 <650 <650 
8 1% <200 3/5650 <650 

16 1% 400 <650 <650 
24 1% <200 <650 <650 
48 1% <200 <650 <650 

’Female hairless CD rats were dosed topically with cream formulated 
Compound 1, 
‘TNF-t and MCP-1 were measured by ELISA. IFN-a was measured by 
bioassay. Results are presented in pgf ml for serum samples and pg/200 mg 
tissue for tissue samples and represent the mean of five animals a SEM. 
’Indicates p <0.05 when compared to either placebo for serum samples or 
the difference between treated tissue and control tissue from the same ad-
rnsl. 

[1076] A multiple dose study was done to monitor effects 
of a multiple dose regimen (Study 2 with results shown in 
Table 3). Rats were dosed two times a week for six hours for 
three weeks with topical cream formulation of Example 5. 
Placebo (Comparative Example Cl) and single dosed rats 
were done for comparison and done simultaneously with the 
last dosing of the multiple dose set. Serum and tissue 
samples were taken at 8 and 24 hours post dose and analyzed 
for MCP-1. 

[1077] An analysis identical to that of Study 1 was per-
formed for Study 2. This data set was broken up by treatment 
(multiple- or single-use) and time point prior to analysis. 
Again, placebo data were recorded only at the 8-hour time 
point for single use, but were used to compare placebo to 
every treatment and time point combination separately. The 
results are set forth in Table 3 below. 

TABLE 3 

Cytokine Concentrations in Rat Serum and Dermal Tissue 
Following Topical Application of the Topical Cream 
Formulation of Example 5 Multiple vs. Single Dose 

Time Cytokine Concentration’ 
(hours) MCP-1 

Post Dose Dose Serum Treated Site Control Site 

0 None 89–11 NA 20–10 
(untreated) 

24 Placebo 41 a 14 42 a 15 28 a 6 
8 Multiple 71 a 13 784 a 48’ 42--S 

0.1% 
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TABLE 3-continued 

Cytokine Concentrations in Rat Serum and Dermal Tissue 
Following Topical Application of the Topical Cream 

-Formujationcf anlc 5 Multiple vs. Single Dac’ 

rune Cytokise Concentration’ 
(hours) MCP-1 

Post Dose Dose Serun, Treated Site Control Site 

24 Multiple 105 a 36 145 a 23’ 32 a 6 
0.1% 

8 Single 73 a 9 519 a 99’ 33 a 6 
0.1% 

24 Single 82 a 3’ 412 a 130’ 35 a 7 
0.1% 

’Female hairless CD rats were dosed topically with cream formulated 
Compound 1. 
bMcpl was measured by ELISA. Results are presented in pg/mi for 
serum santples and pgf200 mg tissue for tissue samples and represent the 
mean of five animals a SlIM. 
’Indicates p <0.05 when compared to either placebo for serum samples or 
the difference between treated tissue and control tissue from the same ani-
mal. 

[1018] A dose response study (Study 3 with results shown 
in Table 4) was performed by dosing with the topical cream 
formulations of Example 3-5 and 7, containing various 
concentrations of IRM Compound 1. Serum and tissue 
samples were taken at 8 and 24 hours post dose and analyzed 
for MCP-1. The studies tasted topical delivery of creams 
comprising IRM Compound I for its ability to affect a local 
MCP-1 induction at four concentrations. 

[1079] Serum data compared active treatment to placebo 
(Comparative Example Cl) separately at each specified time 
point. Note that the placebo group was only measured at 24 
hours post dose and there, observations were compared to 
each time point for the active group. 

20’ 
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Cytokine Concentrations in Rat Serum and Dermal Tissue 
Following Topical Application of the Formulations of 

Examnles 3-5 and 7’ 

Cytoidne Concentration" 
Time (hours) MCP-1 

Post Dose Dose Serum Treated Site Control Site 

0 controls 207 a 96 NA 38 a 12 
24 placebo 367 a 178 61 .14 20t S 

(Comparative 
Example Cl) 

8 0.01% 21–23 61–12 36a7 
(Example 3) 

8 0.03% 81 –20 271 a 29 48 –5 
(Example 4) 

8 0.1% 153 a 14 1119 a 122’ 51 =8 
(Example 5) 

8 1.0% 136–23 1370 –99’ 50s15. 
(Example 7) 

24 0.01% 71 a 18 183 a 49’ 33 a 13 
(Example 3) 

24 0.03% 71 *20 212 a 49’ 40.* 7 
(Example.) 

24 0.11/0 226 a 73 628 a 127’ 40 a 11 
(Example 5) 

24 1.0% 149 a 45 756 =38’ 30 a 9 
(Example 7) 

’Female hairless CT) rats were dosed topically with cream formulated 
Compound 1. 
"MCP-1 was measured by ELISA. Results are presented in pg/nil for 
serum samples and pg/200 mg tissue for tissue samples and represent the 
mean of five animals a SEM. 
’Indicates p <0.05 when compared to either placebo for serum samples or 
the diercnce between treated tissue and control tissue from the same ani-
mal. 

Examples 8-13 
[1080] Table 5 summarizes topical formulations made in 
accordance with the present invention in a percentage 
weight-by-weight basis. 

TABLE 5 

Topical Cream 

Ingredient (percentage weight-by weight) 

(Compendial Status) Example 8 Example 9 Example ib Example ii Example 12 Example 13 

M Compound 2 0.01 0.03 0.10 1.00 0.003 0.30 

lsostaric Acid 5.00 5.00 5.00 10.00 5.00 5.00 

Iaopropyl Myrishtte (NF) 10.00 10.00 10.00 5.00 10.00 10.00 

Carbonier 974)’ (NF) 1.00 1.01) 1.011 0.75 1.00 1.00 

Poloxarner 188 (Ni) 2.50 2.50 2.50 2.50 2.50 2.50 

Propylene Olycol (USP) 15.00 15.00 15.00 15.00 15.00 15.00 

Methylparaben (NP) 0.20 0.20 0.20 0,20 0,20 0.20 

Propylparaben (NP) 0.10 0.10 0.10 0.10 0.10 0.10 

Edetate Disodium (13SF) 0.05 0.05 0.05 0.05 0.05 0.05 

Sodium Hydroxide (NP) 0.50 0.50 0.50 0.35 0.50 0.50 

Solutlo; 20% w/w 

Purified Water (1.1SF) 6564 65.62 65.S5 65.05 65.647 65.35 

mtni 100.00 100.00 100.00 100.00 100.00 100.00 
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[1081] The formulations set forth in Table 5 were prepared 
in the following manner: 

[1082] Oil phase preparation: N-[4-(4-Anino-2-bu-
tyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butylj-
Nt-cyclohexylurea (IRM Compound 2) was dis-
solved in isostearic acid and isopropyl myristate, 
with beat if necessary. Carbomer 974P was then 
dispersed in the oil phase. 

[1083] Water phase preparation: Edetate disodium 
was dissolved in the water. Methylparaben and pro-
pylparaben were dissolved in propylene glycol, and 
the solution was subsequently added to the water 
phase. Poloxamer 188 was then added to the water 
phase and mixed until dissolved. 

[1084] Phase combination: The oil phase was added 
to the water phase at ambient conditions. The emul-
sion was then homogenized. After homogenization, 
sodium hydroxide solution (20% w/w) was added 
and the resulting cream was mixed until smooth and 
uniform. The p!-1 of the cream was measured, and a 
pH adjustment was made with additional sodium 
hydroxide solution, if necessary, to meet the in-
process target pH of 5. 

[1085] Formulations containing N-[4-(4-Amino.2-hutyl-
1H-imidazo{4,5-c][1,5]naphthyridin-1-yl)butyl]-N-cyclo. 
hexylurea (IRM Compound 2) were tested for their ability to 
induce increases in cytokine concentrations in rats following 
topical application. This study was undertaken to evaluate 
cytokine induction following a single dosing of various 
strengths and tirnepoints or a multiple vs. single dosing of 
IRM Compound 2. The formulations described above were 
tested by examining tissue and serum concentrations of 
TNF-a, MCP-1 and IFN-(x following drug treatment as 
described in Examples 1-7. 

[1086] The data shown below in Tables 6-8 are from three 
separate experiments and analyzed to 1) measure pharma-
cokinetics by full time course, 2) measure dose response and 
3) measure multiple vs. single dosing. 

[1087J In order to determine the kinetics of local and 
systemic, cytokine production following local administra-
tion of ifiM Compound 2, the full time course study (Study 
1 with results in Table 6) was done by topically dosing rats 
with the topical cream formulation of Example 11 as 
described in Examples 1-7. The data are presented in Table 
6. 

TABLE 6 

Cytokine Concentrations in Rat Serum and Dermal Tissue 
Following Application of the Topical Formulation of Example 11 

Full rune Course’ 

Cytokine Concentration" 
Time (hours) TNP.tx 

Post Dose Dose Serum Treated Site Control site 

I) untreated 29 a 15 NA 70 
– 11 

16 placebo 42 a 9 131 a 32 69 a II 
1 1% 38–38 44–14 35–1.9 
2 10/0 2–2 75a20e 33–13 
4 1% 3 a 3 321 – l8 62--20 

$ 1% 0 894–180’ 21–9 
16 11/0 12–12 37745r 22–12 

27 
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TABLE 6-continued 

Cytokine Concentrations in Rat Serum and Derrnal Tissue 
Following Application of the lbpical Formulation of Example 11 

Full lime Course’ 

24 1% 16–8 285–15’ 52–14 
48 1% 24–7 74–9 65–13 

MCI’-) 

0 untreated 100–20 NA .33–7 
16 placebo 144 =9 225 a 106 22--4 

1 1% 117–17 56–9 55–9 
2 1% 126–29 50–13 54–8 
4 1% 136 a 29 161 a 18" 71 –9 
8 1% 189–28 1020–319 45–15 

16 1% 297–35 1294–122" 40–9 
24 1% 217 a 12 1044 a 185" 41 a 11 
48 1% 120–22 134 –14" 34–7 

IFN-x 

0 untreated <65 NA <650 
16 placebo <65 <650 <650 

1 1% <65 <650 4650 
2 1% <65 <650 <650 
4 1% <65 <650 <650 
8 1% <65 901 –571 <650 

16 1170 <65 1330 –3860 <650 
24 1% <65 <650 <650 
48 1% <65 <650 <650 

’Female hairless CD rats were dosed topically with cream formulated 
Compound  2. 
"TNF-a and MCP-1 were measured by ELISA. LPN-ce was measured by 
bioassay. Results are presented in pg/mi for serum samples and pg/200 mg 
tissue for tissue samples and represent the mean of five animals a SEM. 
’Indicates p <0.05 when compared to either placebo for serum samples or 
the difference between treated tissue and control tissue from the seine ani-
mal. 

[1088] A multiple dose study was done to monitor effects 
of a multiple dose regimen (Study 2 with results shown in 
Table 7). Rats were dosed two times a week for six hours for 
three weeks with topical cream formulation of Example 10. 
Placebo (Comparative Example Cl) and single dosed rats 
were done for comparison and done simultaneously with the 
last dosing of the multiple dose set. Serum and tissue 
samples were taken at 16 and 24 hours post dose and 
analyzed for MCP-1, 

[1089] An analysis identical to that of Study 1 was per-
formed for Study 2. This data set was broken up by treatment 
(multi or single use) and time point prior to analysis. Again, 
placebo data were recorded only at the 16-hour time point 
for single use, but were used to compare placebo to every 
treatment and time point combination separately. The results 
are set forth in Table 7 below. 

TABLE 7 

Cytokine Concentrations in Rat Serum and Dermal Thsue 
Following Topical Application of the lbpical Cream 

- Formulation of Example 10 Multiple vs. Single Dose’ 

Cytokine Concentration" 
lime (hours) MCI’-1 

Post Dose Dose Serum leated Site Control Site 

0 None 161 –58 NA 80–22 
(untreated 
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TABLE 7-continued 

Cytoltine Concentrations in Rat Serum and Dermal Tissue 
Following Topical Application of the Topical Cream 

Formulation of Example 10 Multiple vs. Single Dose5 

Cytokine Concentration’ 
Time (hours) - MCP-1 

Post Dose Dose Serum Treated Site Control Site 

16 Placebo 214 a 35 71 a 16 47 a 11 
16 Multiple 321 a 62 1173 a 117 86:t 14 

0.1% 
24 Multiple 217--43 388 a 80 5825 

0.1% 
16 Single 205 –32 1448 a 2410 77 %:15 

0.1% 
24 Single 279–45 1172a288e 9()35 

0.1% 

5Femsle hairless CD rats were dosed topically with cream formulated 
Compound 2. 

was measured by EUSA Results are presented in pg/mi for 
serum samples and pgI200 rug tissue for tissue samples and represent the 
mean of five animals a SEM. 
’Indicates p <0.05 when compared to either placebo for serum samples or 
the difference between treated tissue and control time from the same ani-
mal. 

(1090] A dose response study (Study 3 with results shown 
in Table 8) was performed by dosing with the topical cream 
formulations of Examples 8-11, containing various concen-
trations of IRM Compound 2. Serum and tissue samples 
were taken at 16 and 24 hours post dose and analyzed for 
MCP-1. The studies tested topical delivery of creams corn-

?‘.prising IRM Compound 2 for its ability to affect a local 
MCP-1 induction at four concentrations. 

1] Serum data compared active treatment to placebo 
iparative Example Cl) separately at each specified time 
Note that the placebo group was only measured at 16 
post dose and these observations were compared to 

time point for the active group. 

TABLE 8 

Cytokine Concentrations in Rat Serum and Dermal Tissue 
Following Topical Application of the Formulations of 

Examples -41 

Cytokine Concentration’ 
(hours) MCP-1 

Dose Dose Serum Treated Site Control Site 

0 controls 293 –23 NA 41– 11 
26 placebo 293 a 76 44 a 10 36 a 12 

(Comparative 
Example Cl) 

16 0.01% 276 *50 257–85 57 20 
(Example 8) 

6 0.03% 318 –86 210:t 10 45 *9 
(Example 9 

6 0.10% 529 – 141 2622 a 6160 73 * 9 
(Example 10) 

1.0% 345 –51 3166 * 4701 71– Al 
(Example 11) 

0.01% 
71 

298–65 276–87 94–32 
(Example 8) 

14 0.03% 253 –34 427 a 238 28 a 14 
(Example 9) 

24 0.10% 331 –93 1461 a 264F 19 –1 
\\ (Example 10) 
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TABLE 8-continued 

Cytoiriuc Concentrations in Rat Serum and Dermal Tissue 
Following Topical Application of the Formulations of 

Examples 8-11’ 

Cytokine Concantrationts 
lime (hours) MCP-1 

Post Dose Dose Serum Treated Site Control Site 

24 1.0% 358*52 1952 t 1851 17t  
(Example 11) 

’Female hairless CL) rats were dosed topically with cream formulated 
Compound 2. 
5MCP-3 was measured by EUSA. Results are presented in pglml for 
serum samples and pg/200 rug tissue for tissue samples and represent the 
mean of five animals a SEM. 
’Indicates p <0.05 when compared to either placebo for serum samples or 
the difference between treated tissue and control tissue from the same ani-
mal. 

Examples 14-18 

110921 Table 9 summarizes topical formulations made in 
accordance with the present invention on a percentage 
weight-by-weight basis 

TABLE 9 

Topical Creams 
(percentage weightbweiaht) 

Ingredients Es. 14 L–. 15 Lx. 16 E. 17 Es. 18 

IRM Compound 1 0.01 0.10 1.00 3.00 1.00 
Isostearic Acid (874) 5.00 5.00 10.00 25.00 10.00 
’Dilsopropyl dimer 10.00 10.00 5.00 5.00 
dilinoleate 
SaCaprylic/capric - - - - 5.00 
triglycerides 
carbomer 980. NP 0.70 0.70 0.70 0.90 0.10 
Diethylene glycol 10.00 20.00 10.00 10.00 10.00 
monoethyl ether 
USA - NT 
Disoditnu EDTA, USP 0.05 0.05 0.05 0.05 0.05 
Poloxamer 18$, NP 2.50 2.50 2.50 2.50 2.50 
Purified Water 70.94 70.8$ 69.95 52.55 69.95 
Methylparaben, .IF 0.20 0.20 0.20 0.20 0,20 
Ethylparaben 0.20 0.20 0.20 0.20 0.20 
20% (w/w) NaOH 0.40 0.40 0.40 0.60 0.40 

Total % w/w 100.00 100.00 100.00 100.00 100.00 

’Available under the trade name ?RJPURE 3786 from Uniquems, New 
Castle, DL 
"Available under the trade name Crodamol G’ItC-PN from Croda, Inc 
Parsippany, NJ 

Examples 19-24 

(1093] Table 10 summarizes topical formulations made in 
accordance with the present invention on a percentage 
weight-by-weight basis. 

TABLE 10 

Topical Creams 
(percentage weight-by-weight) 

Ingredients Lx. 19 Lx. 20 Lx. 21 Lx. 22 Lx. 23 Lx. 24 

IRM 0.003 0.03 0.10 1.00 3.00 1.00 
Compound 2 
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TABLE 10-continued 

Topical Creaes 
(percentage weight-by-weiehtl 

Ingredients E. 19 Ex. 20 Fx. 21 Ex. 22 E,t, 23 Ex. 24 

lsotearic Acid 5.00 5.00 5.00 10.00 25.00 10.00 
(874) 
Diisopropyl 10.00 10.00 10.00 5.00 5.00 - 
dinCT 

dilthoteaie 
Caprylic/capric - - - - - 5.00 
triglycerides 
Carbomer 980, 0.70 0.70 0.70 0.70 0.60 0.70 
NF 
Diethylene 10.00 10.00 10.00 10.00 10.00 10.00 
glycol 
monoethyl 
ether 
USA - NP 
Disodium 0.05 0.05 0.05 0.05 0.05 0.05 
nDTA. USP 
t’oloxamer 2.50 2.50 2.50 2.50 2.50 2.50 
188, NP 
Purified Water 70.95 70.92 70.85 69.95 53.19 69.95 
Methylparaben, 0.20 0.20 0.20 0.20 0.20 0.20 
NP 
Ethylpamben 0.20 0.211 0.20 0.20 0.20 020 
20% 0.40 0.40 0.40 0.40 0.26 0.40 
(w/w)NaOlJ - - - - 

Total % wiw 100.00 100.00 100.00 100.01) 100.00 100.00 

[1094] The formulations described in Tables 9 and 10 were 
prepared using the following general method: 

(1095) 011 Phase Preparation: 

[10963 The IRM compound was dissolved in isostearic 
acid and diisopropyl dirtier diinoleate (or caprylic/capric 
acid triglyceride) with beat if necessary. 

[1097] Water Phase Preparation: 

[109$] Edetate disodium was dissolved in the water. 
Poloxamer 188 was then added to the water phase and mixed 
until dissolved. Carbomer 980 was then added to the water 
phase and mixed until the carbomer was fully dispersed and 
hydrated. Methylparaben and propylparaben were dissolved 
in diethylene glycol monoethyl ether and the solution was 
subsequently added to the water phase. 

[1099] Phase Combination: 

[Ufi] The water phase was added to the oil phase at 
ambient conditions. The emulsion was then mixed at high 
speed or homogenized. After homogenization, sodium 
hydroxide solution (20% w/w) was added and the resulting 
cream was mixed until smooth and uniform. The pH of the 
cream was measured and a pH adjustment was made with 
additional sodium hydroxide solution, if necessary, to meet 
the in-process target p11 of 5. 

Examples 25-28 

[11013 Table 11 summarizes topical formulations made in 
accordance with the present invention on a percentage 
weight-by-weight basis. 

Oct. 23, 2003 

TABLE 11 

Topical Cream 
(Ocreentage weight-by-weight) 

Ingredient Es. 25 Es, 26 Es. 27 Es. 28 

IRM Compound l 1 1 1 1 
Isosteasic Acid (874) 10 10 10 8 
Diisopropyl dimer 5 5 5 1 
dilinoleate 
Carbomer 980, NP 0.7 03 0.7 0.7 
Diethylene glycol 10 10 10 10 
monoethyl ether 
USA -NP 
Disodiuin EDTA, USP 0.05 0.05 0.05 0.05 
Polozanwr 188, NE 2.5 2.5 2.5 2.5 
Purified Water Qs to 100 Qs to 100 Qs to 100 Os to 100 
Methylparaben, NP 0.2 0.2 0.2 0.2 
Ethylparaben 0.2 0.2 0.2 0.2 
20% (w/w) Ne011 0.4 0.4 0.4 0.4 
10% indopropynyl - I 
butylcarbamate in 
PEG-4 laurate 
Phenozyetlmnol - - 0.5 

Examples 29-135 

[11023 Topical creams containing the IRM compounds 
listed in Table 12 were prepared using the general methods-
described ethodsdescribed above for Examples 1-24. Each IRM was formu-
lated into one or more of the model formulations shown in 
Tables 13 and 14. Table 15 summarizes the topical creams 
that were prepared. 

TABLE 12 

IRM 
Compound Chemical blame 

3 1-(2-methylpropyl)-lfl-imidazo[4,11-c]quinolin-4-amine 
4 1-(2-metliylpropyl)-IH-imidazo[4,5-cJ[1,8]naphtliyridin-4-

amine 
5 2-butyl.1-(2.niethylpropyl)-1R-Lmidazo(4,5-cjf 1,8] 

naphthyridin-4--ammne 
6 I-(2-methylpropyl).1 }0-imidazol4,5-cJl ,51naphthyridin-4-

amine 
7 2-methylthiazolo[4,5-c]quinolin-4-amine 
8 2.ethozymethyl-1-phenylmethyl-19-imidszo[4,5-c]l1,51 

napbthyridin’4-amine 
9 2.ethylthiazo1o4,5-c]quinolin-4-amine 

10 4-am no-2-butyl-a,s-diniethyl-IH-imidezo[4,5-e][1,5J 
nspbthyridine-1-ethanol 

11 N’-(2-(4-amieo-1R-insidazo[4,5-elquinolirz-1-yl)ethyl) 
banzmnidc 

12 1-12-13-(3-pyridyl)propozy]ethyl}-1U-imidazo[4,5-c] 
quinolin-4-amine 

13 1-(2-pbcnosyethyl)-IH-imidazo[4,5-c]quinolin-4-amine 
14 1-[(&)-1-phenylethyll-lti-hnidazo[4,5-cII,5]nsphthyridin-

4-amine 
15 N4.[4-(4_amino-1l1.imidazo4,5-c]qnLno1in-1-yl)butyIl-4-

morpbolinecarboxamide 
16 N-[4-(4-amieo-114-imidazoL4,5-cjquinolin-1-y1)buty3] 

nicetinamide 
17 1-12-[3-(1,3-thinzol-2-yl)propoxyjetbyl}.IH-iniidazo[4,5-c] 

quinolin-4-amine 
18 i-[24pyridin-4-ylmethoxy)ethyl].1 R-imidszol4,5-cl 

quinolin-4-amine 
19 2.-methyl-I -5-(methy1suhfony()pentyl].1H-imidazo[4,5-cJ 

qeinolin-4-amine 
20 N-3-(4-arnino-2-metbyl-11-1-imidazo[4,5-e]qtiinolin-1-yL) 

propyl]cyclohexanacatboxamicle 
21 N43-(4-amino-2-methy1-1R-inritlazo4,5-c]quMo1in-1-y1) 

propyll-2-nietbylpropanamide 
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TABLE 12 ntimied. I TABLE 14-continued 

- 

1 
LRM. - ModelFoo .. . . . . 

Compound iI )athe . .. (Percentage weight-bywejht - 

- ... 

22 re&t I I K L M 
yI)propyIbnanarnide . .. . . . : 

23 Diiopmpy1 dimer 10 10 10 5 5 5 
5uino8n-4amine ................ . . dlffnolŁate 

24 Corbomer 980 07 0.7 0.7 1.0 1.0 1.0 

-. . . 

quütqUn-1-y1]thyt}ethansulf6namide . . 

.. 
. 25. . 

:PurUled water 
Ptar 188 2,5 2,5 2 16 16 2.6 

C]qUInobnI1hyI}prOpnanhIde . . DIcthyICnC gy1 10 30 10 10 10 10 
26 . . 1-r2-(nethyIBuIfony1)ethyI-2-Pwpyl.1aimidaza[4,5. monoethyl ether 

c]uiuo1in-4-amhie ..1 �.. . .. . xat1mn gum - - - 0.1 0.1 0.1 . 

27 N{2-[4-amino124thrthyI)-1Rnidazof4,5. Methy1praben 0.2 0.2 0.2 0.2 0.2 0.2 
caolio’1-yl3ethy1}-N’-ethy1thiourea 

.. 28 2- -1 144(1-mctbyldhil)swfonyl?Xotl-IH- 
zo4,5.c]qwnoIm-4.-atnine . 

. 

Mylpmbu 
bisłdlun, EDT.4 
20% NOR 

0.2 0.2 0.2 
0.05 0.05 0.05 
0.4 0.4 0.4 

0.2 0.2 
0.05 0.05 
0.4 0.4 

0,2 
0.05 
0.4 

29 2-thy1-i[4-(ethyIsuIfony1,8tyI]-2fl-ia8idazej4,5-  
a]cuxno1zn.4anune . . 

30 N-{3-[4-amno-2-(AthoxthyI)1B-irnidÆzo[4,5. 

* 

Qs to 100 

1 
33 N-(3-[4-ano.24t8o*ym4thyl)-6,7.dhnethyl-lfl- . 11105 

. [4n-1-y1ropy}moxpboliue’4. 
caroxamid 

.. . . . . . . 

32 1y1royI)-6,7,8,9-etvahydro4H.88idazo[4,5- ’IAJ3LE 15  

 33 .ropyn Example B124 Compound Model Fotmuhtion 

c3quinolin-6-amine. . ... 

341. .. 4inomthyiydro4ff. 
29 3 

3 
31 3 C 

2mmehyI-1-rnethpop6,7,8,9-tetmbydro- 32 4 A 
10 o[4qui$olin-44amiue. .. . . 

. 33 4 
2-bt4yl-1-(2-phenoethyl)-iX-ini1thzof4,5- 34 4 C . 

.c15]naphthy4..aniine ...... 35 5 A 
37. 36 5 8 

1-yI)ropyl]methaneul,naaude . . 37 5 1) 
38 6 A 
39 6 B 

[1103] .. 

40 
41 

6 
7 

C 
A 

- TABLE 13 

M084 
: 45 8 B 

� 
- 47 9 A 

nweczcnt . A B C I I) E F. .0 
48 
49 

9 
9 

B 
C 

� 0.01 .0J . 1 1 1 . 1 . 1 50 
10 
10 

A 
B 

. 

isosriacid 5 5 5: 42 13 
. Xeopropyl mydete 10 10 . 10. 2 10 10 52 

53 
10 
11 

C 
A , Co bom 974? 1 1 1 2 15.. 1 31 B *  Pjfldter i 55 11 ?oloxamer .288 2.5 1-51 2.5. 1.5. . 5 2.5 . 56 12 A propylene glycol 15 1515 13 is. . 57 12 B Xeuthan gum - . .- . .. . 0�4 

-. 58 12 C Methylpa*beu 0.2 0.2 .0.2 . .2 . 0.2 0.2. . 0.2 59 1 A DodLum EYTA 0.05 0.05 0.05 Q.O5 0.05 0.05 0.05. 60 13 13 .20%.MaON o.7.o.7.o.7q.7:o.7Q.7 0.7 61 13 F 

to 100 - 

. I 

6" 
63 14 

A 
. 64 14 0 

. [1104] 65 15 11 
. 66 is I 

67 35 K 
4ABLE14. 68 16 El 

69 16 1 
ModeIPomulatjou . 70 16 K 

71 17 A 
72 17 B 

Ingredient . . I J - K I.. M. � 73 17 C 
- 

� 74 18 11 
IRM 001 01 1 1 3. � 5 75 18 
Isostcaric acid 5 5 10 10 10 

II...’ . .. . . � 

76 

:- � 

18 

’-� 

K 

�. 
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TABLE 13-continued 

Example mM Compound Model FormulatIon 

77 19 B 
78 19 1 
79 19 IC 
50 20 U 
81 20 
82 20 B: 
83 20 L 
84 20 M 
85 21 H 
86 21 1 
87 21 iC 
88 22 B 
89 22 1 
90 22 .1 
91 23 B 
92 2.3 1 
93 23 1 
94 24 H 
95 24 1 
96 24 K 
97 25 H 
98 25 1 
99 25 B: 

100 26 U 
101 26 1 
102 26 K 
103 27 H 
104 27 1 
105 27 B: 
106 28 if 
107 28 1 
108 28 XC 
109 29 if 
110 29 1 
111 29 IC 
112 30 II 
113 30 I 
114 30 IC 
115 31 II 
116 31 1 
117 31 K 
118 32 A 
119 32 B 
120 32 C 
121 33 A 
122 33 8 
123 33 C 
124 34 A 
125 34 B 
126 34 C 
127 35 A 
128 35 B 
129 35 C 
130 36 A 
131 3 B 
132 36 C 

H133 37 H 

Arl 
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TABLE 15-continued 

Example IRM Compound Model Formulation 

134 37 1 
135 37 XC 

[1106] The topical creams of Examples 29-135 were tested 
using the test method described below. The results are 
shown in Table 16 below where each value is the mean of 
the values from the 3rats is the treatment group. 

Single Dose MCP-1, Induction Test Method 

[1107] Female CD hairless rats (Charles River Laborato-
ries, Wilmington, Mass.) weighing 200-250 grams are used. 
Animals are randomized to treatment groups and dosed three 
per treatment group. 

[1108] The rats are acclimated to collars around the neck 
on two consecutive days prior to actual dosing. A5QuL dose 
of active cream or the appropriate placebo is applied to the 
right flank and gently rubbed into the skin of the rat. The rats 
are then collared and housed individually to prevent inges-
tion of the drug. At selected post treatment time points, the 
rats are anesthetized, and blood (3 mIs) is collected by 
cardiac puncture. Blood is allowed to clot at room tempera-
ture. Serum is separated from the clot via centrifugation, and 
stored at -.20° C. until it is analyzed for MCP-1 concentra-
tion. 

(1109] Following blood collection, the rats are euthanized, 
and their skins removed. Tissue samples (4 from each site) 
from both the treated site and contralateral site (untreated) 
are obtained using an  mm punch biopsy, weighed, placed 
in a scaled 1.8 ml cryovial, and flash frozen in liquid 
nitrogen. The frozen tissue sample is then suspended in 1,0 
niL RPM! medium (Celox, Hopkins, Minn.) containing 10% 
fetal bovine serum (Sigma, St Louis, Mo.), 2 mM 
L-glutamine, penicillin/streptomycin, and 2-mercapteetha-
nol (RPMI complete) combined with a protease inhibitor 
cocktail set Ill (Calbiochem, San Diego, Calif.). The tissue 
is homogenized using a Tissue Tearôr (Biospec Products, 
Bartlesville, Okla.) for approximately 1 minute. The tissue 
suspension is then centrifuged at 2000 rpm for 10 minutes 
under refrigeration to pellet debris, and the supernatant is 
collected and stored at �20" C. until analyzed for MCP-1 
concentration. 

1110] ELISAs for rat MCP-1 are purchased from Bio-
Source Intl. (Camarillo, Calif.) and performed according to 
manufacturer’s specifications. Results are expressed in 
pg/mi, the values for the tissue samples are normalized per 
200 rug of tissue. The sensitivity of the  MCP-1 EUSAIs 12 
pg/mi. 

TABLE 16 

MCP-1 Cue/roll 

IBM Cream 

Cream of 6 Itoura 24 houre- t’laeebo Cream 

Example Serum Treated Untreated Serum Treated Untreated Serum Untreated 

29 123 202 46 291 55 34 142 59 
30 139 92 31 177 201 43 142 59 
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TABLE 16-continued 

MCP-1(p/m1) 

IRM Cream 

Cream of 6 hours 24 hours placebo Cream 

Example Serum Treated Untreated Serum Treated Untreated Serum Untreated 

98 17 116 108 83 123 91 36 102 
99 51 150 89 43 945 76 36 102 

100 111 81 83 $5 115 72 82 58 
201 33 72 55 75 209 64 82 58 
202 79 489 54 112 3199 103 82 58 
103 82 88 69 31 107 94 7 61 
104 13 66 55 61 72 63 7 61 
105 75 83 87 54 60 69 7 61 
106 72 96 103 64 168 158 8 137 
107 21 129 98 48 168 75 8 137 
108 95 314 72 135 3267 122 8 137 
109 72 60 71 71 78 62 12 31 
110 44 76 57 92 72 75 12 31 
111 70 143 83 32 2397 68 12 31 
112 66 67 120 28 84 70 30 102 
113 46 107 106 70 1034 93 30 102 
114 14 627 65 196 2880 111 30 102 
115 39 38 41 84 77 90 84 157 
lid 73 81 90 64 57 223 64 157 
117 66 113 52 79 91 61 84 157 
118 132 59 59 135 46 52 
119 123 184 31 144 104 42 * 
120 124 1261 45 171 892 56 * * 
121 90 74 51 28 96 75 78 57 
122 72 415 50 91 613 82 78 57 
123 156 1502 52 226 1043 48 78 57 
124 92 94 27 96 95 110 97 652 
125 123 198 128 107 72 120 97 652. 
126 136 1828 97 73 1348 349 97 652 
127 67 66 46 81 90 22 51 81 
128 63 80 58 55 53 35 51 81 
129 49 382 58 35 809 59 51 81 
130 132 55 41 135 162 43 74 32 
131 124 279 59 144 822 60 74 32 
132 124 1901 13 171 1212 11 74 32 
133 64 106 0 52 199 32 26 8 
134 9 76 0 70 59 0 26 8 
135 59 89 0 76 47 0 26 8 

MCP-1 concentration was not measured 
" MC?-1 concentration Is for the treated site, 
* Ile cream of Example 82 was used in 2 separate experiments 

Examples 136-140 
[ull] 

Table 17 summarizes topical formulations made in 
accordance with the present invention on a percentage 
weight-by-weight basis. 

TABLE 17 

Topical Creams 
(percentage wuiahi-by  

Ex 
Ingredients 136 Ex. 137 Ex. 138 Ex. 139 Ex. 140 

IRM 1 1 1 1 1 
Compound 1 
Isostearic 10 10 8 10 10 
Acid 
Dilsopropyl - 5 1 5 5 
dimer 
dilinoleate 
Capxylic/ 5 - - 
capnc 
triglycerides 
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TABLE 17-continued 

Topical Creams 
(percentage weight-by-weide) 

EL 
Ingredients 136 2x. 137 Ex, 132 Ex. 139 Ex. 140 

Carbomer 0.7 0.7 0.7 0.7 0.7 
980 
Diethylene 10 10 10 10 10 
glycol 
xnonoethyl 
other 
PIsodiwn 0.05 0,05 0.05 0.05 0.05 
EDTA 
Poloxamer 2.5 2.5 2.5 2.5 2.5 
188 
Purified Qs to Qs to 1011 Qs to 100 Qs to 200 Qs to 100 
Water 100 
Methylparaben 0.2 0.1 0.2 02 0.2 

(ç3 
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TABLE 17-continued 

Topical Creams 
(percentage weight-by ejght) 

Ex 
Ingredients 136 Ex. 137 Ex. 138 Ex. 139 Ex. 140 

Ethylparaben 0.2 0.1 0.2 0.2 0.2 
201%,  (w/w) Qs to Qs to pH Qs to pH Qs to p11 Os to pH 

PH 
?JaOH 5-5.5 5-5.5 5-5.5 6.5 5-5.5 
lodopropynyl 0.1 - - 
botylcarbamate 
PEG-4 Laurate 0.9 - -. - 
Phenoxyathanol - 1 -. - 
Sorbic acid 0.15 - - - 

2o7 
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no! (RPM! complete) combined with a protease, inhibitor 
cocktail set III (Calbiochem, San Diego, Calif.). The tissue 
is homogenized using a Tissue Tearorm (Biospec Products, 
Bartlesville, Okla.) for approximately 1 minute. The tissue 
suspension is then centrifuged at 2000 rpm for 10 minutes 
under refrigeration to pellet debris. The supernatant is col-
lected and stored at �20° C. until analyzed for cytokine 
concentrations. 

[1116] ETJSAS for rat MCP-1 are purchased from Bin-
Source Intl. (Camarillo, Calif.) and rat TNF-c& are purchased 
from BD Pharmingen (San Diego, Calif.) and performed 
according to manufacturer’s specifications. Results are 
expressed in pg/mi, the values for the tissue samples are 
normalized per 200 mg of tissue. The sensitivity of the 
MCP-1 EUSA is 12 pg/ml and the sensitivity of the TNF-u 
ELISA is 31 pg/ml. 

TABLE 18 

Ccrtokine induction 

IBM Cream Treated Animals Normal Animals 

Cream of MCP-lJpe/ml) TNF-ctlogin,i) MCP-1 (oa/mi) TNF-Cs (on/nit 

Example Serum Treated Untreated Serum Treated Untreated Serum Thsue Serum Tissue 

136 119 1208 51 64 808 85 73 39 64 67 
137 90 1815 78 78 597 78 73 39 64 67 
138 5 1351 27 66 636 69 73 39 64 67 
139 62 1509 85 50 443 75 73 39 64 67 
140 24 2373 28 80 948 95 73 39 64 67 

[1112] The topical creams of Examples 136-140 were 
tested using the test method described below. The results are 
shown in Table 18 below where each value is the mean of 
the values from the 3 rats in the treatment group. "Normal 
animals" did not receive any treatment. 

Single Dose Cytokine Induction Test Method 

[1113] Female CD hairless rats (Charles River Laborato-
ries, Wilmington, Mass) weighing 200-250 grams are used. 
Animals are randomized to treatment groups and dosed three 
per treatment group. 

[1114] The rats are acclimated to collars around the neck 
on two consecutive days prior to actual dosing. A 50 p1. dose 
of active cream is applied to the right flank and gently 
rubbed into the skin of the rat. The rats are then collared and 
housed individually to prevent ingestion of the drug. At 6 
hours post treatment, the rats are anesthetized, and blood (3 
mls) is collected by cardiac puncture. Blood is allowed to 
clot at room temperature, serum is separated from the clot 
via centrifugation, and stored at �20° C. until it is analyzed 
for cytokine concentrations. 

[1115] Following blood collection, the rats are cuthanized, 
and their skins removed. Tissue samples (4 from each site) 
from both the treated site and contralateral site (untreated) 
are obtained using an 8 mm punch biopsy, weighed, placed 
in a sealed 1.8 ml cryovial, and hash frozen in liquid 
nitrogen. The frozen tissue sample is then suspended in 1.0 
mL RPM! medium (Celox, Hopkins, Minn) containing 10% 
fetal bovine serum (Sigma, St. Louis, Mo), 2 mM 
L-glutamine, penicillin/streptomycin, and 2-mercaptoetha-

What is claimed is: 
1. A pharmaceutical formulation comprising: 

an immune response modifier (1KM) compound selected 
from imidazoquinoline amines, imidazotetrahydro-
quinoline arnines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, 1,2-bridged imida-
zoquinoline amines, thiazoloquinoline amines, 
oxazoloquinoline amines, thiazolopyridine amities, 
oxazolopyridine amines, imidazonaphthyridine 
amines, imidazotetrahydronaphthyridine amines, and 
thiazolonaphthyridine amines; 

a fatty acid; 

a hydrophobic, aprotic component miscible with the fatty 
acid and comprising a hydrocarhyl group of 7 or more 
carbon atoms; and 

a hydrophilic viscosity enhancing agent selected from 
cellulose ethers and carbomers. 

2. The formulation according to claim 1 wherein the 
formulation further comprises a preservative system and an 
emulsifier.. 

3. The formulation according to claim 1 wherein the 
hydrophobic, aprotic component has a hydrophilic lipophilic 
balance of less than 2. 

4. The formulation according to claim I wherein the 
hydrophobic, aprotic component has a pICa greater than 
14.2. 

5. The formulation according to claim 1 wherein the ratio 
of the hydrophobic, aprotic component to the fatty acid is 
0.025:1 to 600:1. 
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6. The formulation according to claim I wherein the 
combined weight percent of the hydrophobic, aprotic com-
ponent and the fatty acid is 2 to 50. 

7. The formulation according to claim 1 wherein the fatty 
acid is isostearic acid. 

S. The formulation according to claim 1 wherein the 
iydraphobic, aprotic component Is selected from aprotic 

fatty acid esters, hydrocarbons of 8 or more carbon atoms, 
and waxes. 

9. The formulation according to claim S wherein the 
aprotic fatty acid ester is isopropyl myristate, isopropyl 
palmitate, diisopropyl dimer diinoleate, caprylic/caprie trig-
lyceride, cetyl esters wax, or a combination thereof. 

10. The formulation according to claim 8 wherein the 
ydrocarbon of S or more carbon atoms is mineral nil or 

. etrolatum. 
11. The formulation according to claim 1 wherein the 

ydrophilic viscosity enhancing agent comprises a car-
orner. 
U. The formulation according to claim 2 wherein the 

eservative system comprises methylparaben at 0.01 to 
5% wiw of the formulation and propylparaben at 0.01 to 

f, % w/w of the formulation. 
13. The formulation according to claim 2 wherein the 

p servative system comprises methylparaben at 0.01 to 
(. % w/w of the formulation and ethylparaben at 0.01 to 

/e w/w of the formulation. 
4. The formulation according to claim 2 wherein the 

P4 rvative system comprises iodopropynyl butylcarbam-

The formulation according to claim 2 wherein the 
Native system comprises iodopropynyl butylearbam-
ad  or more of methylparaben, ethylparaben, pro-
raben, or phenoxyethanol. 
� The formulation according to claim 2 wherein the 
Native system comprises iodopropynyl butylcarbam-
tethylparaben, and ethylparaben. 

Fhe formulation according to claim 2 wherein the 
ative system comprises phenoxyethanol and one or 
, methylparaben and ethylparaben. 

.tThe formulation according to claim 2 wherein the 
ative system comprises a preservative enhancing 

formulation according to claim 18 wherein the 
enhancing solubiizer comprises diethylene 

oethyl ether, propylene glycol or a combination 

20.ihe formulation of claim 2 comprising: 

(a) OO1 to 5% w/w 

2-mhyl-1-(2.methylpropyl)-1H-imidazo[4,5-c][1,5J 

N{44.amino-2-butyl-1fl-imidazo[4,5-cj1,5]naphthyri-

]quinolin-4-amine, 

1-(2-methylpropyl)-lWimidazo[4,5-c][1,8]naph-

1H-imidazo[4,5-c1,5]naphtbyridin-
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2-ethoxyniethyl-1 -phenylmethyl-11-I-imidazoE4,5-cJf I ,5 
naphthyridin4-amine, 

2-ethyltbiazolo[4,5-c]quinolin-4-amine, 

4-amino-2butyl-,a-diniethyl-1R-imidazo[4,5-c1,5] 
naphthyridine-1-ethanol, 

1-{2-{3-(3-pyridyl)propoxy]ethyl}-1H-imidazo[4,5-e 
quinolin-4-amine, 

1-(2-pbenoxyethyl)-IH-irnidazo(4,5-cjquinolin-4-amine, 

1-[(R)-1.pbenylethyl]-1H-imidazo{4,5-c][1,5]naphthyri-
din-4-amine, 

1-{243-(1,3-thiazol-2-yl)propoxy}ethyl}-1lI-imidazo[4, 
5-c]quinolin-4-amine, 

1-2-(pyridin-4-ylmetboxy)ethyl]-1l-I-imidazo[4,5-c] 
quinolin-4-amine, 

N-{3-(4amino-2-methyl.1H-imidazu[4,5-c]quinolin-1-
yl)propyljcyclohexanecarboxamide, 

2-butyl4-{2-f(l_methylethyl)sulfonylethyl}-1 1-1-imi-
dazo4,5-cquinolin-4-amine, 

N-{2-[4-amino-2-(ethoxymethyl)-1FI-imidazo[4,5-c] 
quInolin.1-ylethyl}ethanesulfonamide, 

N-{214-amino-2-(ethoxyrnethyl)-1H-imidazo{4,5-c] 
quinolin-1-yljethyl}propanamide, 

1-[2-(methylsulfonyl)ethyl}.2-propyl-1I-1-ixnidazo[4,5-e] 
quinolin-4-amine, 

2-etbyl-1-{4-{(1-methylethyl)sulfonyljbutyl}-1H-imi-
dazo[4,5-eqxinoliu-4-amine, 

2-ethyl-1-[4-(ethylsuifonyl)butyl]-1H-imidazo[4,5-c] 
quinolin-4-amine, 

N-{3-[4-amino-2-(ethoxymethyl)-1}I-imidazo4,5-c] 
quinolin-1-yllpropyl}cyclopentanecarboxamide, 

1-(2-methylpmpyl)-6,7,8,9-tetrahydro-1U-imidazo[4,5-
c]quinolin-4-amine, 

8,9,10,11-tetrahydropyrido[1’,2:1,2]imidazo[4,5-cj 
quinolin-6-amine, 

4-amino-a,a,2-trimethyl-6,7,8,9-tetrahydro-1H-iwidazo 
(4,5.c}quinoline-1-ethanol, 

2-hydroxymcthyl.l-(2-methylpropyl)-6,7,8,9-tetrahydrn-
1Hiruidazo[4,5-cjquinoiln-4-amine, 

2-butyl.1-(2-phenoxyethyl)-1H-imidazo[4,5-c][1,S]napb-
tbyridin-4-amine, 

or a combination thereof; 

(b) 0,05 to 40% w/w isostearic acid; 

(c) 1 to 30% w/w hydrophobic, aprotic component; 

(d) 0.5 to 10% w/w emulsifier; 

(e) 0.01 to 30% w/w preservative system; and 

(1) 0.1 to 10% carbonier. 
21. The formulation of claim 20 comprising: 

(a) 0.03 to 3% w/w 2-methyl-1-(2-methylpropyl)-1U-
imidazo(4,5-c]E1,5]napbthyridin.4-amine, N-[4-(4-
amino-2butyl-1F1-imidazo(4,5-c1,5]naphthyridinyl-
)hutyl]-N-cyclobexylurea, 2-butyl-1-12-[(1-4,5-c]quinolin4-amine, 
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methylethyl)sulfonyl]ethyl}-1H-imidazo[4,5-c) 
quinolin-4-amine, or a combination thereof; 

(b) 3 to 25% w/w isostearic acid; 

(c) 3 to 15% w/w hydrophobic, aprotic component; 

(d) 0.75 to 3.5% w/w emulsifier; 

(a) 0.1 to 25% w/w preservative system; and 

(1) 0.5 to 5% w/w carbomer. 
22. A method of treating a dermal associated condition, 

the method comprising a step of: 

applying to skin a formulation comprising an immune 
response modifier (IRM) selected from imidazoquino-
line amines, imidazotetrahydroquinoline amines, imi-
dazopyridine amines, 6,7-fused cycloalkylimidazopy-
ridine amines, 1,2-bridged imidazoquinoline amines, 
thiazoloquinoline amines, oxazoloquinoline amines, 
thiazolopyridine amines, oxazolopyridine amines, imi-
dazonapbthyridine amines, imidazotetrahydronaphthy-
ridine amines, and thiazolonapbthyridine amines a 
fatty acid; a hydrophobic, aprotic component miscible 
with the fatty acid and comprising a hydrocarbyl group 
of 7 or more carbon atoms; and a hydrophilic viscosity 
enhancing agent selected from cellulose ethers and 
carbomers. 

23. The method according to claim 22 wherein the ratio of 
the hydrophobic, aprotic component to the fatty acid is 
0.025:1 to 600:1. 

24. The method according to claim 22 wherein the com-
bined weight percent of the hydrophobic, aprotic component 
and the fatty acid is 2 to 50. 

23 The method according to claim 22 wherein the hydro-
phobic, aprotic component is selected from the group con-
sisting of aprotic fatty acid esters, hydrocarbons of 8 or more 
carbon atoms, and waxes. 

26. The method according to claim 25 wherein the aprotic 
fatty acid ester is isopropyl rnyristate, isopropyl palmitate, 
diisopropyl dirner diinoleate, caprylic/capric triglyceride, 
cetyl esters wax, or combinations thereof. 

27. The method according to claim 22 wherein the hydro-
philic viscosity enhancing agent comprises a carbomer. 

28. The method according to claim 22 wherein the topical 
formulation further comprises: 

a preservative system; and 

an emulsifier. 
29. The method according to claim 22 wherein the IRM 

2-methyl-1-(2-metbylpropyl)-1H-imidazo4,5-cJ[1 
iphthyridin-4-amine, N-[4-(4-amino-2-butyl4Fl-imidazo 
,5-c][1,5]naphthyridin-1-yl)butyl)-N1-cyclobexylurea, 
(2-methylpropyl)-114-ixnidazo[4,5-c]quiuolin-4-amine, 

2-butyl-1-(2-methylpropyl)-1H-ixnidazo[4,5-c[1,8)naph. 
thyridio-4-aznine, 

1-(2-methylpropyl)-IH-imidazo[4,5-c][1,5]naphthyridin-
4-amine, 

2-metbyltbiazolo[4,5-c]quinolin-4-amine, 

2-ethoxymethyl-1-phenylmethyl-1H-imidazo[4,5-c][1,53 
naphthyridin-4-amine, 
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4-amino-2-butyl-a,a-dimethyl-1 fI-imidazc{4,5-cjl ,5J 
naphthyridine-1-ethanol, 

1-{2[3-(.3-pyridyl)propoxy}ethyl}-1H*imidazo4,5-c] 
quinolin.4-amine, 

1-(2pbenoxyethyl)-1H-imidazo[4,5-cquinolin-4-amine, 

1.[(R)-1-pbenylethyl]-1H-imidazo[4,5-c][1,S]naphthyri-
din-4-amine, 

1-{2-[3-(1,3-thiazol-2-yl)pmpoxyethyl}-1H-imidazo[4, 
5-c]quinolin4-amine, 

1-[2-(pyridin4-ylmethoxy)ethyl]-1H-imidazo[4,5-c 
quinolin-4-amine, 

N-{3-(4-amino-2-metbyl-1}1-imidazo[4,5-c}quinolin-1-
yl)propyi]cyclobexanecarboxamide, 

2-butyI-1-12-(1-methy1ethyl)sulfonyl}etbyl}-1 FI-imi-
dazo4,5-c]quinolin-4-amine, 

N-{2-[4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c] 
quinolin-1-yljethyl}ethanesulfonamide, 

N-12-4-amino-2-(ethoxymethyl)-1H4midazo4,5-cJ 
quinolin-1-yl}ethyl}propanamide, 

1-[2(methylsulfonyl)etbyl]-2propyl-1H-imidazo[4,5-c] 
quinolin-4-amine, 

2-ethyl-1-{4{(1-methylcthyl)sulfonyl)butyl}-1l-1-imi-
dazo4,5-c]quinolin-4-amine, 

2-ethyl-1-4-(ethylsu1fonyl)butyl]-1H-imidazo[4,5-c) 
quinolin-4-amine, 

N-13-[4-amino-2-(ethoxymetbyl)-1H-imidazo[4,5-c] 
quinolin4-ylpropyl}cyclopentanecarboxamide, 

1-(2-metbylpropyfl-6,7,8,9-tetrahydro-IH-imidazo[4,5-
c]quinolin-4-amine, 

8,9,10,11-tetrahydropyridofl’,2’: 1,2jimidazo[4,5-cJ 
quinolin-6-amine, 

4-amino-cz,a,2-trimethyl-6,7,8,9-tetrahydro-IH-imidazo 
[4,5-cjquinoline-1-ethanol, 

2-bydroxymethyl-1-(2-metbylpropyl)-6,7,8,9-tetrahydro-
1H-imidazo[4,5c]quinolin-4-amine, 

2-butyl-1-(2-pbenoxyethyl).1I-1-ixnidazof4,5-c}[1,5naph-
thyridin-4-amine, or a combination thereof. 

30. The method according to claim 22 wherein the dermal 
associated condition is selected from actinic keratosis, post-
surgical scars, basal cell carcinoma, atopic dermatitis, and 
warts. 

31. The method according to claim 30 wherein the IRM 
is 2-methyl-1-(2-methylpropyl)-1H-iinidazo[4,5-c][1,5] 
naphthyridin-4-amine, 

N’{4-(4-amino-2-butyl-1H-irnidazo[4,5-c][1,5]naphtbyri-
din-1-yl)butyl]-N-cyclohexylurea, 

1-(2-niethylpropyl)-1H-imidazo[4,5-c]quinolin4-amine, 

2-butyl-1-(2-metbylpropyl)-11J-imidazn[4,5-c][1,8jnaph-
thyridin-4-amine, 

1-(2-methylpropyl)-1H-imidazo[4,5-cIl,5]uapbthyridin-
4-amine, 

0 

2-ethylthiazolo[4,5-c}quinolin-4-amine, 2-methylthiazolof4,5-cquinolin-4-amine, 
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2-ethoxymethyl-1-phenylmethyl-1H-imidazo[4,5-c][1,5] 
naphthyridin-4-amine, 

2-ethylthiazolo[4,5-c]quinolin4-amine, 

4-amino-2-butyl-a,a-dimethyl-1H-imidazo[4,5-c1 ,5 
naphthyridine-1-ethanol, 

1-{2-[3-(3-pyridyl)propoxy]etbyl}-1H-imidazo[4,5-c] 
quinolin4-amine, 

1-(2-phenoxyethyl)-1H-imidazo[4,5-cquinolin-4-amine, 

1-[(R)-1-phenylethy1]-1H-imidazo[4,5-c]f1,5]naphthyri 
din-4-amine, 

1-12-[3-(13-thiazol-2-yl)propoxy]ethyl}-1Wimidazo[4, 
5-clquinolin-4-amine, 

1-[2-(pyridin4-ylmethoxy)ethyl]-Ill-iinidazo[4,5-c] 
quinolin-4-amine, 

N-{3-(4-amino-2-methyl-1H-irnida2o[4,5-c}quinolin-1-
yl)propyl]cyclohexanecarboxamicle, 

2-butyl-1-{2-[(1-methylethyl)sulfonyl]ethyl} 
dazo[4,5-c]quinolin-4-amine, 

-1H-imi-

N-{2-{4-anxino-2-(ethoxymethyl)-IH-imidazo[4,5-c] 
quinolin-1-yl]ethyl}ethanesulfonamide, 

N-{2-[4-amino-2-(ethoxymethyl)-1H-irnidazo[4,5-c] 
quinolin-1 -yl]ethyl}propanamide, 

1-[2-(methylsulfonyl)ethyl]-2-propyl-1U-imidazo[4,5-c] 
quinolin-4-amine, 

2-ethyl-1 -{4-[(I -methylethyl)sulfonyl]butyl}-1H-imi-
dazo[4,5-c]quinolin4-axnine, 

2-ethyl-i-[4-(ethy]sulfonyl)butyl]-1}i-imidazo[4,5-c] 
quinolin-4-amine, 

N-{3-[4-.arnino-2-(ethoxyrnethyl)-1H-imidazo4,5-cJ 
quinolin-1-yljpropyl}cyclopentanecarboxamide, 

1-(2-inethylpropy1)-ó,7,8,9-tetrahydro-1H-imiclazo[4,5-
cjquinolin-4-amine, 

S,9,10,11-tetrahydropyridn[l ,2’:1,2]imidazo[4,5-c] 
quinolin-6-amine, 

4-amino-a,a,2-trimethyl-6,7,8,9-tetrahydro-1H-imidazo 
[4,5-c]quinoline-1-ethanol, 

2-hydroxymethyl-1-(2-methylpropyl)-6,7,8,9-tetrahydro. 
1U-imidazo[4,5-cquiuolin.4-amine, 

2-butyl-1-(2-phenoxyethyl)-1H-imidazof4,5-c]{1,5}naph-
thyriclin-4-amine, or a combination thereof. 

32. The method according to claim 30 wherein the for-
ulation further comprises a preservative system and an 

33. The method according to claim 32 wherein the pre-
rvative system comprises methylparaben at 0.01 to 0.5% 
w of the formulation and propylparaben at 0.01 to 03% 
w of the formulation. 
34. The method according to claim 32 wherein the pre-
rvative system comprises methylparaben at 0.01 to 05% 
w of the formulation and ethylparaben at 0.01 to 0.5% 
w of the formulation. 
35. The method according to claim 32 wherein the pm-
vative system comprises iodopropynyl butylcarbainate. 
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36. The method according to claim 32 wherein the pre-
servative system comprises iodopropynyl butylcarbamate 
and one or more of methylparaben, ethylparaben, propylpa-
raben, or phenoxyethanol. 

37. The method according to claim 32 wherein the pre-
servative system comprises iodopropynyl butylcarbamate, 
methylparaben, and othylparaben. 

3$. The method according to claim 32 wherein the pre-
servative system comprises phenoxyethanol and one or both 
of methylparaben and ethylparaben. 

39. The method according to claim 32 wherein the pre-
servative system comprises a preservative enhancing solu-
bilizer. 

40. The method according to claim 39 wherein the pre-
servative enhancing solubilizer comprises diethylene glycol 
monoethyl ether, propylene glycol or a combination thereof. 

41. Amethod for delivering an immune response modifier 
(IRM) to a dermal surface, the method comprising the steps 
of: 

selecting a formulation comprising: 

(a) an immune response modifier selected from imida-
zoquinolinc amines, imidazotetrahydroquinoline 
amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, 1,2-bridged imi-
cla7.oquinoline amines, thiazoloquinoline amines, 
oxazoloquinoline amines, thiazolopyridine amities, 
oxazolopyridiue amines, ixnidazonaphthyridine 
amities, inuidazotetrahydronaphthyridfne amities, 
and thiazolonaphthyridine amines; 

(b) a fatty acid; 

(c) a hydrophobic, aprotic component miscible with the 
fatty acid and comprising a hydrocarbyl group of 7 
or more carbon atoms; and 

(d) a hydrophilic viscosity enhancing agent selected 
from cellulose ethers and carbomers; and 

applying the selected topical formulation to the dermal 
surface. 

42. A pharmaceutical formulation comprising: 

an immune response modifier (fRM) compound selected 
from the group consisting of imidazonaphthyridine 
amities, tetrahydmimidazonaphthyridine amines, and 
thiazolonaphthyridine amities; 

a fatty acid; and 

a hydrophobic, aprotic component miscible with the fatty 
acid and comprising a hydmcarbyl group of 7 or more 
carbon atoms. 

43. The formulation according to claim 42 wherein the 
formulation further comprises a preservative system. 

44. The formulation according to claim 42 wherein the 
hydrophobic, aprotic component has a hydrophilic lipophilic 
balance of less than 2. 

45. The formulation according to claim 42 wherein the 
hydrophobic, aprotic component has a pKa greater than 
14.2. 

46. The formulation according to claim 42 wherein the 
ratio of the hydrophobic, aprotic component to the fatty acid 
is 0.025:1 to 600:1. 

47. The formulation according to claim 42 wherein the 
combined weight percent of the hydrophobic, aprotic com-
ponent and the fatty acid is 2 to 50. 
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48. The formulation according to claim 42 wherein the 
itty acid is isostearic acid. 

49. The formulation according to claim 42 wherein the 
ydrophobic, aprotic component is selected from aprotic 
tty acid esters, hydrocarbons of 8 or more carbon atoms, 

rid waxes. 
50. The formulation according to claim 49 wherein the 

protic fatty acid ester is isopropyl myristate, isopropyl 
almitate, diisopropyl dinter diinoleate, capiylic/capric trig-
’ceride, cetyl esters wax, or combinations thereof. 
51. The formulation of claim 49 wherein the hydrocarbon 

f 8 or more carbon atoms is mineral oil or petrolatum. 
52. The formulation according to claim 43 wherein the 

reservative system comprises methylparaben at 0.01 to 
3% w/w of the formulation and propylparaben at 0.01 to 
.5% w/w of the formulation. 
53. The formulation according to claim 43 wherein the 

reservative system comprises methylparaben at 0.01 to 
.5% w/w of the formulation and ethylparaben at 0.01 to 
.5% w/w of the formulation. 
54. The formulation according to claim 43 wherein the 

reservative system comprises iodopropynyl butylcarbam-

55. The formulation according to claim 43 wherein the 
reservative system comprises iodopropynyl butylcarbam-
in and one or more of methylparaben, ethylparaben, pro-
ylparabon, or phenoxyethanol. 
56. The formulation according to claim 43 wherein the 

reservative system comprises iodopropynyl butylcarbarn-
te, methylparaben, and ethylparaben. 
57. The formulation according to claim 43 wherein the 

reservative system comprises phenoxyethanol and one or 
rith of methylparaben and ethylparaben. 
$8. The formulation according to claim 43 wherein the 

reservative system comprises a preservative enhancing 

59  formulation according to claim 58 wherein the 
.?’qs,Xateive enhancing solubilizer comprises diethylene 

col monoethyl ether, propylene glycol or a combination 
ereof. 
f0. The formulation of claim 43 comprising: 

(a) 0.001 to 5% w/w iniidazonaphthyridine amine, imi-. darotetrahydronaphthyridine amine, thiazolonaphthy-
ridine amine, or a combination thereof; 

(b) 0.05 to 40% w/w isostearic acid; 

(c) 1 to 30% w/w hydrophobic, aprotic component; and 

(d) 0.01 to 30% w/w preservative system. 
61. The formulation of claim 43 further comprising an 
ulsificr and a hydrophilic viscosity enhancing agent. 
62. The formulation of claim 60 further comprising an 
iinlsifier and a hydrophilic viscosity enhancing agent. 
63. Theformulation of claim 62 wherein the viscosity 
ancing agent comprises a carbomer. 

64. The formulation of claim 63 comprising: 

0.03 to 3% w/w 

1H-imidazo[4,5-cJ[1,53 

A 71 
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2-hutyl-1 -(2-methylpropyl)-1H-imidaia[4,5-c][1 ,83naph-
thyridin-4-amine, 

1-(2-methylpropyl)-1H-imidazo[4,5-e3[1,5]napbthyridin-
4-amine, 

2-ethoxymethyl-1-phenylmethyl-11l-imidazo[4,5-c][I,5) 
naphthyridin-4-amine, 

4-amino-2-butyl-ct,c-dimethyl-1H-imidazo{4,5-c]{1,5j 
naphthyridine-1-ethanol, 

1-[(R)-1-phenylethyl]-1H-imidazo[4,5-c]{1,Sjnaphthyri-
din-4-amine, 

2-butyl-1-(2-phenoxyethyl)-1H-imidazo[4,5-c[1,5]naph-
thyridin-4-arnine, 

or a combination thereof; 

(b) 3 to 25% w/w isostearic acid; 

(c) 3 to 15% w/w hydrophobic, aprotic component; 

(d) 0.1 to 25% w/w preservative system; 

(e) 0.75 to 3.5% w/w emulsifier; and 

(1) 03 to 5% w/w carhomer. 
65. A method of treating a dermal associated condition, 

the method comprising a step of: 

applying to skin a formulation comprising an immune 
response modifier (IRM) chosen from imidazonaphthy-
ridine amines, imidazotetrahydronaphthyridine amines, 
and thiazolonaphthyridine amines; a fatty acid; and a 
hydrophobic, aprotic component miscible with the fatty 
acid and comprising a hydrocarbyl group of 7 or more 
carbon atoms. 

66. The method according to claim 65 wherein the ratio of 
the hydrophobic, aprotic component to the fatty acid is 
0.025:1 to 600:1. 

67. The method according to claim 65 wherein the com-
bined weight percent of the hydrophobic, aprotic component 
and the fatty acid is 2 to 50. 

68. The method according to claim 65 wherein the hydro-
phobic, aprotic component is selected from the group con-
sisting of aprotic fatty acid esters, hydrocarbons of 8 or more 
carbon atoms, and waxes. 

69. The method according to claim 68 wherein the aprotic 
fatty acid ester is isopropyl myristate, isopropyl palmitate, 
diisopropyl climer dilinoleate, capxylic/capric triglyceride, 
cetyl esters wax, or combinations thereof. 

70. The method according to claim 65 whercin the for-
mulation further comprises: 

a preservative system; and 

an emulsifier. 
11. The method according to claim 65 wherein the IRM 

is 2-methyl- 1-(2-methylpropyl)-1 l-1-imidazo[4,5-cjl,5] 
napbthyridin-4-amine, N-{4-(4-amino-2-butyl-1[i-irnidazo 
[4,5-c][1,5]naphthyridin-1-yl)butyl]-N’-cyclobexylurea, 

2-butyl-1-(2-methylpropyl)-1H-imidazo[4,5-c][1,S]naph-
thyrklin-4-amine, 

1-(2-methylpropyl)-1H-imidazo[4,5-cj[1,5]naphthyridin-
4-amine, 

2-ethoxymethyl-1-phenylmethyl-1l-1-imidazo[4.5-c]f1,51 
naphthyridin-4-amine, 

{4-(4-aniino-2-butyl4H-imidazo[4,5-c1,5]naphthyri-
din- 1-yl)butyl j-N’-cyclohexylurea, 
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4-amino-2-butyl-a,a-dimethyl-1 H-inhidazo[4,5-cI1 .5] 
naphthyridine-1-ethanol, 

1-(R)-1-pheny1ethyl]-1H-imidazo[4,5c][1,5]napbthyri-
din-4-arnine, 

2-butyl-1-(2-phenoxyethyl)4H*imidazo[4,5-c31,5]napb 
thyridiu-4.-amine, or a combination thereof. 

fl. The method according to claim 65 wherein the dermal 
ociated condition is actinic keratosis, postsurgical sears, 

sal cell carcinoma, atopic dermatitis, and warts. 
73. The method according to claim 72 wherein the IRM 

2-metbyl-1-(2-methylpropyl)-1H-irnidazof4,5-cJ[1,5] 

2-butyl-1-(2-rnethylpropyl)4Fl-imidazo4,5c][1,8]naph 
thyridin-4-amine, 

l-(2-mcthylpropyl)-1I1-imidazo[4,5-cjl,5]naphthyridin-
4-amine. 

2-ethoxymethyl4-pbenylxnethyl-1H-irnidazo{4,5-c}[1,5] 
naphthyridin-4-amine, 

4-axnino-2-butyl-a,a-dimcthyl-1H-imidazo[4,5-c][1,5] 
, napbthyridine-1-ethanol, 

l-[(R)-1-pbenyletbyl]-1H-imidazo[4,5-c]1,5]naphthyri. 
din-4-amine, 

2-butyl-1-(2-phenoxyethyl)-1H-imidazo[4,5-c1,5]naph-
thyridin-4-amine, or a combination tbreof. 

74. The method according to claim 72 *herein the for-
tlation further comprises: a preservative system; and 

an emulsifier. 
75. The method according to claim 74 wherein the pre-
yative system comprises methylparaben at 0.01 to 0.5% 
’ of the formulation and propylparaben at 0.01 to 0.5% 
of the formulation. 

6. The method according to claim 74 wherein the pre-
Native system comprises methylparaben at 0.01 to 0.5% 
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w/w of the formulation and ethylparahen at 0.01 to 0.5% 
w/w of the formulation. 

77. The method according to claim 74 wherein the pre-
servative system comprises iodopropynyl butylcarbamate. 

78. The method according to claim 74 wherein the pre-
servative system comprises iodopropynyl butylcarbam ate 
and one or more of methylparaben, ethylparaben, propylpa-
raben, or phenoxyethanol. 

79. The method according to claim 74 wherein the pre-
servative system comprises iodopropynyl butylcarbamate, 
methylparaben, and etbylparaben. 

80. The method according to claim 74 wherein the pre-
servative system comprises pbenoxyethinol and one or both 
of methylparaben and ethylparaben, 

Si. The method according to claim 74 wherein the pre-
servative system comprises a preservative enhancing solu-
bilizer. 

2. The method according to claim 81 wherein the pre-
servative enhancing solubilizer comprises diethylene glycol 
monoethyl ether, propylene glycol or a combination thereof. 

83. Amethod for delivering an immune response modifier 
(IRM) to   dermal surface, the method comprising the steps 
of: 

selecting a formulation comprising: 

(a) an immune response modifier selected from iinida-
zonaphthyridine amines, imidazotetrahydronapbtby-
ridine amines, and thiazolonaphthyridirie amines 

(b) at fatty acid; 

(c) a hydrophobic, aprotic component miscible with the 
fatty acid and comprising a bydrocarbyl group of 7 
or more carbon atoms; and 

applying the selected formulation to the dermal surface. 
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(57) ABSTRACT 

High oleic acid triglyceride compositions that comprise fatty 
acid components of at least 75% oleic acid, less than 10% 
diunsaturated fatty acid component less than 3% triunsat-
urated fatty acid component; and less than 8% saturated fatty 
acid component; and having the properties of a dielectric 
strength of at least 35 KV/100 mil gap, a dissipation factor 
of less than 0.05% at 25NC, acidity of less than 0.03 mg 
1(0111g, electrical conductivity of less than 1 pS/rn at 25NC, 
a flash point of at least 2SONC and a pour point of at least 
�15NC are disclosed. Electrical insulation fluids comprising 
the triglyceride composition are disclosed. Electrical insu-
lation fluids that comprise the triglyceride composition and 
a combination of additives are disclosed. Electrical appara-
tuses comprising the electrical insulation fluids and the use 
of electrical insulation fluids to provide insulation in elec-
trical apparatuses are disclosed. A process for preparing the 
high oleic acid triglyceride composition is disclosed. 
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HIGH (LEIC ACID OIL COMPOSITIONS A!Ji) 
MET-4)DS OF MAKING AND ELECTRICAL 

INSULATION FLUIDS AND DEVICES 
COMPRISING THE SAME 

ROSS REFERENCE TO RELATED 
APPLICATIONS 

[00013 ’lii s application is a continuation in part applica-
tion of Se. No. 081665,721 filed Jun. 18, 1996, pending, 
which is rporated herein by reference. 

HELD OF THE INVENTION 

[0002] Ti invention relates to a high oleic oil composi-
tion usefulj s an electrical insulation fluid, to electrical 
insulation id compositions and electrical apparatuses 
which com e the same. The high oleic oil compositions of 
the inventi have electrical properties which make them 
well suited insulation fluids in electrical components. 

B KGROUND OF THE INVENTION 

[00033 TI electrical industry uses a variety of insulating 
fluids whi are easily available and cost effective. 
Examplesmineral oil, silicone fluid, and synthetic 
hydrocarborr oils used in transformers, power cables and 
capacitors. amples of such fluids include those described 
in U.S. Pat. 0. 4,082,866 issued Apr. 4, 1978 to Link, U.S. 
Pat. No. 4,2  066 issued Jun. 3, 1980 to Rinehart, U.S. Pat. 
No. 4,621,3Q issued Nov. 4, 1986 to Sato et al., U.S. Pat, 
No. 5,017,7$ issued May 21, 1991 to Sato et al. U.S. Pat. 
No. 5,250,7$ issued Oct. 5, 1993 to Shubkin et al., and U.S. 
Pat. No. ,847 issued Aug. 9, 1994 to Nakagarni. which 
are each inc6 orated herein by reference. 

[0004] Ma of these fluids are not considered to be 
biodegradablO in a reasonable time frame. Some have eke-
trical proper s which render them less than optimal. In 
recent years r gulatory agencies have become increasingly 
concerned ab oil spills which can contaminate the ground 
soil and otbe1 reas. A biodegradable oil would be desirable 
for electrical paratus such as transformers used in popu-
lated areas au hopping centers. 

100053 Veg4i! le oils are fully biodegradable, but the oils 
presently ava$ 11e in the market are not electrical grade. A 
few vegetablels such as rapeseed oil and castor oil have 
been used in I mited quantities, mostly in capacitors, but 
these are not ale esters. 

[00063 Ther s a need for a fully biodegradable electrical 
fluid. There a need for electrical apparatuses which 
comprise such u oil. There is a need for a method of 
processing ve table oil to electrical grade. 

sd MARY OF THE INVENTION 

[00073 The sent invention relates to high oleic acid 
triglyceride cc positions that comprise fatty acid compo 
fleets of at leas1 5% oleic acid, less than 10% diunsaturated 
fatty acid com, nent less than 3% triurLsaturated fatty acid 
component; au$l less than 8% saturated fatty acid compo-
nent; and whe n said composition is further characterized 
by the proper a of a dielectric strength of at least 3 
KV/100 roil (2 mm) gap, a dissipation factor of less thar 
0.05% at 25 , acidity of less than 0.03 mg KOH/g, 

;-
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electrical conductivity of less than 1 pS/rn at 25NC, a flash 
point of at least 250NC and a pour point of at least �15NC. 

[0008] The present invention relates to an electrical insu-
lation fluid comprising at least 75% of a high oleic acid 
triglyceride composition that comprise fatty acid compo-
nents of at least 75% olcic acid, less than 10% diunsaturated 
fatty acid component; less than 3% triunsaturated fatty acid 
component; and less than 8% saturated fatty acid compo-
nent; and wherein said composition is further characterized 
by the properties of a dielectric strength of at least 35 
KV/100 mil gap, a dissipation factor of less than 0.0501b at 
25NC, acidity of less than 0.03 mg KOI-I/g, electrical 
conductivity of less than 1 pS/rn at 25NC, a flash point of at 
least 250NC and a pour point of at least �15NC, and one or 
more additive selected from the group of an antioxidant 
additive, a pour point depressant additive and a copper 
deactivator. 

[0009] In some preferred embodiments the electrical insu-
lation fluid comprises a pour point depressant additive, 
which in some embodiments is polymethacrylate. 

[0010] In some preferred embodiments the electrical insu-
lation fluid comprises a combination of antioxidant addi-
tives. In some preferred embodiments, the electrical insula-
tion fluid comprises a combination of IRGANOX L-57 
antioxidant and IRGANOX L-109 antioxidant. 

[0011] In some preferred embodiments the electrical insu-
lation fluid comprises a copper deactivator. In some pre-
ferred embodiments, the copper deactivator is IRGAMET-
30 metal deactivator, 

[0012] In some preferred embodiments that antioxidant 
additives and copper deactivators make up about 0.2-2.0% 
of electrical insulation fluid. it is preferred that the additives 
comprise a combination of IRGANOX L-57 antioxidant, 
IRGANOX L-109 antioxidant and IRGAMET-30 metal 
deactivator. it is preferred that the combination is provided 
at a ratio of about 1 part IRGANOX L-57 antioxidant to 2-4 
parts IRGANOX L-109 antioxidant to about 1 part IRGA-
MET-30 metal deactivator. 

[0013] In some preferred embodiments, the electrical insu-
lation fluid comprises at least 94% of the high oleic acid 
triglyceride composition. In some preferred embodiments, 
the electrical insulation fluid comprises fatty acid compo-
nents of: at least 75% oleic acid, less than 10% linolcic acid, 
less than 3% linolenic acid, less than 4% stearic acid, and 
less than 41/10 palmitic acid. In some preferred embodiments 
the electrical insulation fluid is characterized by the prop-
erties of a dielectric strength of at least 40 KV/100 mil gap, 
a dissipation factor of less than 0.021%, at 25NC, acidity of 
less than 0.02 mg KOH/g, electrical conductivity of less than 
0.25 pS/rn at 25NC, a flash point of at least 300NC, and a 
pour point of at least .-20NC, and in some embodiments, at 
least �40NC. In some preferred embodiments the electrical 
insulation fluid comprises 0.5-1.0%, in some embodiments 
0.5%, of the combination of IRGANOX L-57 antioxidant, 
IRGANOX L-109 antioxidant and IRGAMET-30 metal 
deactivator. In some preferred embodiments the combina-
tion of IRGANOX L-57 antioxidant, IRGANOX L-109 
antioxidant and IRGAMET-30 metal deactivator has a ratio 
of about 1 part IRGANOX L-57 antioxidant to about 3 parts 
IRGANOX L-109 antioxidant to about 1 part IRt3AMET-30 
metal deactivator. 

61 
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[0014] The present invention relates to electrical appara-
tuses comprising the electrical insulation fluid. 

[0015] The present invention relates to the use of electrical 
insulation fluid to provide insulation in electrical appara-
tuses. 

[0016] The present invention relates to a process for 
preparing the high oleic acid triglyceride composition com-
prising the steps of combining refined, bleached and deodor-
ized high oleic acid triglyceride with clay to form a mixture 
and filtering the mixture to remove the clay. 

DETAILED DESCRIPTION OF ThE 
INVENTION 

173 This present invention provides a novel application 
high oleic vegetable oils as electrical insulation fluids. 
etahle oils usually have a high percent of triglyceride 
rs of saturated and unsaturated organic acids. When the 
I is saturated, the triglyceride is either a semi-solid or a 
dd with high freezing point. Unsaturated acids produce 
with low freezing points. However, monounsaturated 

Is are preferred over diunsaturated and triunsaturated 
Is because the latter tend to dry fast in air due to 
8s-linking with oxygen. Increasing the amount of diun-
trates and triunsaturates makes the oil more vulnerable to 
lation increasing the saturates raises the pour point. 
lly, the higher the monosaturate content the better the 

as an electrical fluid. 

no ci 
wbe 
doul 
with 
bcrn 
a C 
trig 
sepa 
oils 
with 
C18 
glyc 
linol 
unsa 
tine 
prod 
may 

] Oleic acid is a monounsaturated acid found as 
ceride ester in many natural oils such as sunflower, 
oil and safflower in relatively high proportions (above 

I. High oleic acid content is usually above 75% of the 
acid content. Oleic acid content above 80% is achieved 
netic manipulation and breeding. Two oils that are 

ntly available in the United States with high oleic acid 
nt and low saturates are sunflower oil and canola oil. 
oils are of value in producing high quality lubricating 

üt have not been used in the production of electrical 
ation fluids. 

High oleic oils may be derived from plant seeds 
sunflower and canola which have been genetically 

d to yield high oleic content. The pure oils are 
rides of certain fatty acids with a carbon chain 
from 16 to 22 carbon atoms. If the carbon chain has 
1e bonds, it is a saturated oil, and is designated Cn:0 

n is the number of carbon atoms. Chains with one 
bond are monounsaturated and are designated Cu: I; 
o double bonds, it will be Cn:2 and with three double 
’n:3. Olcic acid is a C18:1 acid while erucic acid is 

acid. The acids are in the combined state as 
ides, and when the oils are hydrolyzed they are 
dinto the acid and glycerol components. High oleic 
tam more than 75% oleic acid (in combined state 
cerol), the remaining being composed mainly of 
18:2 and C18:3 acids (also in combined state with 

These acids are known as stearic, lincieic arid 
Oils with a high percentage of double and triple 

molecules are unsuitable for electrical applica-
use they react with air and produce oxidation 
Monounsaturated oils such as oleic acid esters 

s react with air, but much slower, and can be 
o 

V

ith oxidation inhibitors. 
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[0020] A typical 85% high oleic oil has the following 
approximate composition: 

SaturateE 3-5% 
moiounsaturates: 8445% 
diuxi,aterates 3-7% 
triunsattrntes: 

[0021] While the present invention provides for the use of 
vegetable oils, the invention may use synthetic oil having the 
same compositional characteristics of those oils isolated 
from plants. While plant derived material is suitable for 
almost all applications, synthetic material may provide a 
desirable alternative in some applications. 

[0022] According to the present invention, high oleic acid 
content oils are used as starting materials for the production 
of an oil composition which has physical properties useful 
for electrical insulation fluids. The present invention pro-
vides the processed compositions having specific structural 
and physical characteristics and properties, methods of mak-
ing such composition, electrical insulation fluids which 
comprise the composition, electrical apparatuses which 
comprise the electrical insulation fluids and methods of 
insulating electrical apparatuses using such fluids. 

[0023] The present invention provides a high oleic acid 
triglyceride composition useful as an electrical insulation 
fluid and more particularly as a component material of an 
electrical insulation fluid. A triglyceride composition is a 
glycerol backbone linked to three fatty acid molecules. The 
triglyceride compositions of the invention comprise fatty 
acid components of at least 75% oleic acid. The remaining 
fatty acid components include less than 10% diunsaturated 
fatty acid component, less than 3% triunsaturated fatty acid 
component; and less than 8% saturated fatty acid compo-
nent. 

[0024] The triglyceride compositions of the invention 
preferably comprise fatty acid components of at least 80% 
oleic acid. The triglyceride compositions of the invention 
more preferably comprise fatty acid components of at least 
85% oleic acid. In some embodiments, the triglyceride 
compositions of the invention comprise fatty acid compo-
nents of 90% oleic acid. In some embodiments, the triglyc-
eride compositions of the invention comprise fatty acid 
components of greater than 90% oleic acid. 

[0025] Di-unsaturated, triunsaturated and saturated fatty 
acid components present in the triglyceride are preferably 
C16-C22. It is preferred that 80% or more of the remaining 
fatty acid components are C18 diunsaturated, triunsaturated 
and saturated fatty acids, i.e. linoleic, linolenic and stearic 
acids, respectively. In some embodiments, the diunsaturated, 
triunsaturated and saturated fatty acid components of the 
triglyceride comprise at least 75% oleic acid, less than 3% 
linoleic acid, less than 41% stearic acid and less than 4% 
pairnitic acid (saturated C16). 

[0026] The triglyceride compositions of the invention are 
of an electric grade. That is, they have specific physical 
properties which make them particularly suited for use as an 
electrical insulation fluid. The dielectric strength of a trig-
lyceride composition of the invention is at least 35 KV/100 
mu (2.5 mm) gap, the dissipation factor is less than 0.059o’  
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at 25NC, the acidity is less than 0.03 mg KOH/g, the 
electrical conductivity is less than 1 pS/rn at 25NC, the flash 
point is at least 250NC and the pour point is at least -15NC. 

[0027] The dielectric strength, dissipation factor, acidity, 
electrical conductivity, flash point and pour point are each 

H measured using the published standards set forth in the 
Annual Book of ASTM Standards (in Volumes 5 and 10) 
published by the American Society for Testing Materials 
:(TM), 100 Barr Harbor Drive West Conshohocken Pa. 
19428, which is incorporated herein by reference. The 
dielectric strength is determined using ASTM test method D 
877. The dissipation factor is determined using ASTM test 
method D 924. The acidity is determined using ASTM test 
method D 974. The electrical conductivity is determined 
using ASTM test method 1) 2624, The flash point is deter-
mined using ASTM test method D 92. The pour point is 
determined using ASTM test method D 97. 

[0028] The dielectric strength is measured by taking 100-
150 ml oil sample in a test cell and applying a voltage 
between test electrodes separated by a specified gap. The 
breakdown voltage is noted. The test is preferably run five 
times and the average value is calculated. The dielectric 
strength of a triglyceride composition of the invention is at 
least 35 KV/100 mil (2.5 mm) gap. In some preferred 
embodiments, it is 40 KV/100 mil (2.5 mm) gap. 

[0029] The dissipation factor is a measure of the electrical 
loss due to conducting species and is tested by measuring the 
capacitance of fluids in a test cell using a capacitance bridge. 
The dissipation factor of a triglyceride composition of the 
invention is less than 0.05% at 25C. In some preferred 
embodiments, it is less than 0.02%. In some preferred 
,embodiments, it is less than 0.01%. 

[0030] The acidity is measured by titrating a known vol-
ume of oil with a solution of alcoholic KOH to neutralization 
point. The weight of the oil in grams per mg KOH is referred 
to interchangeably as the acidity number or the neutraliza-
ton number. The acidity of a triglyceride composition of the 
invention is less than 0.03 mg KOH/g. In some preferred 
embodiments, it is less than 0.02 mg KOH/g. 

[0031] The electrical conductivity is measured using a 
conductivity meter such as an Emcee meter. The electrical 
conductivity of a triglyceride composition of the invention is 
less than 1 pS/rn at 25NC. In some preferred embodiments, 
it is less than 0.25 pS/rn. 

[0032] The flash point is determined by placing an oil 
sample in a flashpoint tester and determining the tempera-
ture at which it ignites. The flash point of a triglyceride 
’omposilion of the invention is at least 250NC. In some 
referred embodiments, it is at least 300NC. 

0033] The pour point is determined by cooling an oil 
ample with dry ice/acetone and determining the tempera-
re at which the liquid becomes a semi-solid. The pour 

,oint of a triglyceride composition of the invention is not 
reater than -15NC. In some preferred embodiments, it is 

iot greater than -.20NC. In some preferred embodiments, it 
not greater than -40NC. 

t0034] In some preferred embodiments, the triglyceride 
omposition of the invention is characterized by the prop-
rties of a dielectric strength of at least 40 KV/100 mil (2.5 
nm) gap, a dissipation factor of less than 0.02% at 25NC, 
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acidity of less than 0.02 mg KOH/g, electrical conductivity 
of less than 0.25 pS/rn at 25NC, a flash point of at least 
300NC and a pour point o’ not greater than -20NC. In some 
preferred embodiments, the pour point is not greater than 
-4ONC. 

[0035] In some preferred embodiments, the triglyceride 
composition of the invention comprises fatty acid compo-
nents of at least 75% oleic acid, linoleic acid at a proportion 
of less than 10%, linoleic acid at a proportion of less than 
3%, stearic acid in a proportion of less than 4%, and palmitic 
acid in a proportion of less than 41%, and is characterized by 
the properties of a dielectric strength of at least 40 KV/100 
mil (2.5 mm) gap, a dissipation factor of less than 0.02% at 
25NC, acidity of less than 0.02 mg KOH/g, electrical 
conductivity of less than 0.25 pS/m at 25NC, a flash point of 
at least 300NC and a pour point of not greater than .-20NC. 
In some preferred embodiments, the pour point is not greater 
than -40NC. 

[0036] Triglycerides with high oleic acid oil content are 
described in U.S. Pat. No. 4,627,192 issued Dec. 4, 1986 to 
Fink and U.S. Pat. No. 4,743,402 issued May 10, 1988 to 
Pick, which are incorporated herein by reference. These oils 
or those with similar fatty acid component content according 
to the present invention may be processed to yield an oil 
with the desired physical properties. High oleic vegetable 
oils may be obtained from commercial suppliers as RBD oils 
(refined, bleached and deodorized) which are further pro-
cessed according to the present invention to yield high oleic 
oils useful in electrical insulation fluid compositions. There 
are several suppliers of high oleic RI3D oils in the USA and 
overseas. RBD oil useful as a starting material for further 
processing may be obtained from SVO Specialty Products, 
Eastlake Ohio, and Cargill Corp., Minneapolis Minn. The oil 
manufacturer goes through an elaborate process to obtain 
RBD oil during which all nonoily components (gums, phos-
pholipids, pigments etc.) are removed. Further steps may 
involve winterization (chilling) to remove saturates, and 
stabilization using nontoxic additives. The processes for 
converting oil to RBD oil are described in Bailey=s Indus-
trial Oil and Fat Products, Vols. 1, 2 & 3, Fourth Edition 
1979 John Wiley & Sons and in Bleaching and Purifying 
Fats and Oils by H. B. W. Patterson, AOCC Press, 1992, 
which are incorporated herein by reference. 

[0037] RBD oils are further processed according to the 
present invention in order to yield an oil with the physical 
properties as defined herein. The purification of the as 
received oil designated RBD oil is necessary because trace 
polar compounds and acidic materials still remain in the oil, 
making it unfit as an electrical fluid. The purification process 
of the present invention uses clay treatment which involves 
essentially a bleaching process using neutral clay. RBD oil 
is combination with 10016 by weight clay and mixed for at 
least about 20 minutes. It is preferred if the oil is heated to 
about 60-80NC. It is preferred if the mixture is agitated. The 
clay particles are removed subsequently by a filter press. 
Vacuum conditions or a neutral atmosphere (by nitrogen) 
during this process prevent oxidation. Slightly stabilized oil 
is preferable. More stabilizer is added at the end of the 
process. The purity is monitored by electrical conductivity, 
acidity and dissipation factor measurement. Further treat-
ment by deodorization techniques is possible but not essen-
tial. The polar compounds that interfere most with electrical 
properties are organometallic compounds such as metallic 
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!soaps, chlorophyll pigments and so on. The level of purifi-
cation needed is determined by the measured properties and 

2!
 the limits used. An alternative embodiment provides passing 
:RBD oil through a clay column. However, stirring with clay 
removes trace polar impurities better than passing through a 
clay column. In preferred embodiments, neutral Attapulgite 
clay, typically 30/60 mesh size, is used in a ratio of 1-10% 
clay by weight. In some embodiments, clay particles are 
removed using filters, preferably paper filters with a pore 
size of 1-5 um. The clay is preferably mixed with hot oil and 
agitated for several minutes, after which the clay is filtered 
:off using filters. Paper or synthetic filter sheets may be used 
if a filter separator is used. The filter sheets are periodically 
replaced. 

[0038] Electrical insulation fluids of the invention com-
prise the triglyceride composition of the invention and may 
further comprise one or more additives. Additives include 
oxidation inhibitors, copper deactivators and pour point 
depressors. 

[0039] Oxidation inhibitors may be added to the oils. 
Oxidation stability is desirable but in sealed units where 
there is no oxygen, it should not be critical. Commonly used 
oxidation inhibitors include butylated hydroxy toluene 
(BUT), butylated hydroxy anisole (BHA) and mono-tertiary 

!hutyl hydro quinone (TBHQ). In some embodiments, oxi-
dation inhibitors are used in combinations such as BHA and 
BHT. Oxidation inhibitors may be present at levels of 
0.1-3.0%. In some preferred embodiments, 0.2% TBHQ is 
used. Oxidation stability of the oil is determined by AOM or 
OS! methods well known to those skilled in the art. In the 
AOM method, the oil is oxidized by air at 100NC and the 
formation of peroxide is monitored. The time to reach 100 
milhiequivalents (meq) or any other limit is determined. The 
higher the value, the more stable the oil is. In the OS! 
method, the time to reach an induction period is determined 
by the measurement of conductivity. 

[0040] Since copper is always present in the electrical 
environment, another type of additive is copper deactivators. 
Copper deactivators such as benzotriaxole derivatives are 
commercially available. The use of these in small, such as 
below 1%, may be beneficial in reducing the catalytic 
activity of copper in electrical apparatus. In some embodi-
ments, the electrical insulation fluid contains less than 1% of 
a copper deactivator. In some embodiments, the copper 
deactivator is a benzotriazole derivative. 

[0041] According to some preferred embodiments the 
present invention, a combination of additives set forth herein 
particularly is effective when used in combination with high 
oleic acid triglyceride compositions to form electrical insu-
lation fluids. The additives include a combination of com-
bination of. The combination of additives included in the 
electrical insulation fluid of the invention include three 
additives: IRGANOX L-57 antioxidant, IRGANOX L-109 
antioxidant and IRGAMET-30 metal deactivator which are 
each commercially available from CIBA-GEIGY, Inc. (Tar-
rytown, N.Y.). The combination of additives is present in a 
combined total in the fluid at between 0.2 and 2.0%, 
preferably between 0.5-1.0%. In some preferred embodi-
ments, the combination of additives is present at about 0.5%. 

[0042] The combination of additives may be present in a 
ratio of about 1 part IRGANOX L-57 antioxidant to about 24 
parts IRGANOX L-109 antioxidant to about 1 part IRGA-
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MET-30 metal deactivator. In some preferred embodiment, 
the combination of additives is present in a ratio of about 1 
part IRGANOX L-57 antioxidant to about 3 parts IRGA-
NOX L-109 antioxidant to about 1 part IRGAMET-30 metal 
deactivator. 

[0043] IRGANOX L-57 antioxidant is commercially 
available from CIBA/GEIGY and is a liquid mixture of 
alkylated diphenylamines; specifically the reaction products 
of reacting N-Phenylbcnzenamine with 2,4,4-trimethlypen-
Lane. 

(0044] IRGANOX L-109 antioxidant is commercially 
available from CIBA/GEIGY and is a high molecular weight 
phenolic antioxidant, bis(3,5-di-tert-butyl-4-hydroxyhydro-
cinnamate. IRGANOX L-109 antioxidant is a bis(2,6-di-
tert-butyiphenol derivative. 

(0045) IRGAMET-30 metal deactivator metal deactivator 
is commercially available from CIBA/GEIGY and is a 
triazole derivative, NN-bis (2-Ethylbexyl)-1H-1,2,4-triaz-
ole-i methanamine. 

[0046] IRGANOX L-57 antioxidant and IRGANOX 
L-109 antioxidant are antioxidants, and IRGAMET-30 metal 
deactivation is a copper pasivator. In electrical apparatuses, 
copper is widely used as conductor and copper has a 
catalytic effect in the oxidation of oil. The antioxidants react 
with free oxygen thereby preventing the latter from attack-
ing the oil. 

[0047) Pour points depressants may also be added if low 
pour points are needed. Commercially available products 
can be used which are compatible with vegetable-based oils. 
Only low percentages, such as 2% or below, are needed 
normally to bring down the pour point by 10 to 15NC. In 
some embodiments, the pour point depressant is poly-
methacrylate (PMA). 

[0048] In some embodiments, the pour point may be 
further reduced by winterizing processed oil. Essentially, the 
oils are winterized by lowering the temperature to near or 
below ONC and removing solidified components. The win-
terization process may be performed as a series of tempera-
ture reductions followed by removal of solids at the various 
temperature. In some embodiments, winterization is per-
formed by reducing the temperature serially to SN, ON and 
�12NC for several hours, and filtering the solids with 
diatomaceous earth. 

[0049] In some embodiments, the electrical insulation 
fluid of the invention that comprises at least 75 percent 
triglyceride composition of the invention as described above 
further comprises about 0.1-5% additives and then up to 
about 25% other insulating fluids such as mineral oil, 
synthetic esters, and synthetic hydrocarbons. In some 
embodiments, the electrical insulation fluid comprises 
1-24% of insulating fluids selected from the group consist-
ing of mineral oil, synthetic esters, synthetic hydrocarbons 
and combination of two or more of such materials. In some 
embodiments, the electrical insulation fluid comprises 
5-15% of insulating fluids selected from the group consist-
ing of mineral oil, synthetic esters, synthetic hydrocarbons 
and combination of two or more of such materials. Examples 
of mineral oils include poly alpha olefins. An example of a 
mineral oil which may be used as part of the present 
invention is RTEemp, Cooper Power Fluid Systems. 
Examples of synthetic esters include polyol esters. Corn-

61 
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mercially available synthetic esters which can be used as 
part of the invention include those sold under the trade 
names MIDEL 7131 (The Micanite and Insulators Co., 
Manchester UK), REOLI!C 138 (FMC, Manchester, UK) 
and ENVIROTEMP 200(Cooper Power Fluid Systems). In 
some preferred embodiments, the electrical insulation fluid 
comprises at least 85% of the triglyceride composition of the 
invention. In some preferred embodiments, the electrical 
insulation fluid comprises at least 95% of the triglyceride 
composition of the invention. 

[0050] According to some preferred embodiments of the 
present invention, high oleic acid content oils are used as 
starting materials for the production of an oil composition 
which has physical properties useful for electrical insulation 
fluids. The high oleic acid content oils are combined with a 
preferred combination of antioxidant and metal deactivating 
additives to provide electrical insulation fluids. Some pre-
ferred embodiments of the present invention relates to such 
electrical insulation fluids, to electrical apparatuses which 
comprise the electrical insulation fluids and methods of 
insulating electrical apparatuses using such fluids. 

[0051] In some embodiments, the electrical insulation 
fluid of the invention that comprises at least 75 percent 
triglyceride composition of the invention as described above 
further comprises about 0.1-5% additives, including prefer-
ably 0.5-2.0% combination of IRGANOX L57 antioxidant, 
IRGANOX L-109 antioxidant and IRGAMET-30 metal 
deactivator, and then up to about 24.5% other insulating 
fluids such as mineral oil, synthetic esters, and synthetic 
hydrocarbons. In some embodiments, the electrical insula-
tion fluid comprises 1-24% of insulating fluids selected from 

j1hp
e group consisting of mineral oil, synthetic esters, syn-
tic hydrocarbons and combination of two or more of such 

aterials. In some embodiments, the electrical insulation 
id comprises 3-20% of insulating fluids selected from the 

oup consisting of mineral oil, synthetic esters, synthetic 
drocarbons and combination of two or more of such 
aterials. In some embodiments, the electrical insulation 
id comprises 5-15% of insulating fluids selected from the 

oup consisting of mineral oil, synthetic esters, synthetic 
drocarbons and combination of two or more of such 

f052) The present invention relates to an electrical appa-
i4us which comprises the electrical insulation fluid of the 
jrention. The electrical apparatus may be an electrical 
t sformer, an electrical capacitor or an electrical power 

le. U.S. Pat. No. 4,082,866, U.S. Pat. No. 4,206,066, U.S. 
P. No. 4,621,302, U.S. Pat. No. 5,017,733, U.S. Pat. No. 
5? 0,750, and U.S. Pat. No. 5,336,847, which are referred 
to \ bove and incorporated herein by reference describe 
var us applications of electrical insulation fluids for which 
the lectrical insulation fluid of the invention may be used. 
In tm ditio, U.S. Pat. No. 4,993,141 issued Feb. 19, 1991 to 
Gri es et a)., U.S. Pat. No. 4,890,086 issued Dec. 26, 1989 
to ill, U.S. Pat. No. 5,025,949 issued Jun. 25, 1991 to 
AdI mis et al., U.S. Pat. No. 4,972,168 issued Nov. 20, 1990 
to mes et al., U.S. Pat. No. 4,126,844, and U.S. Pat. No. 
4,3() ,364 issues Dec. 22, 1981 to Lanoue et al., which are 
each,hereby incorporated herein by reference contain 
desc tions of various electrical apparatuses in which the 
eleccal insulation fluid of the invention may be used. In 
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some preferred embodiments, the electrical apparatus of the 
invention is a transformer, in particular, a power transformer 
or a distribution transformer. 

MA Z 

Example 1 

[0053] Several high oleic oils were further purified and 
stabilized according to the present invention to make them 
electrically suitable. Electrical tests showed that such puri-
fied oils had properties similar to currently used high tem-
perature fluids in distribution transformers. Table 1 com-
pares the properties of the purified oils of the present 
invention with currently used fluids. 

TABLE 1 

Comparison of Purified Vegetable Oils with High Temperature Fluids 
- Used in Transformers 

High Oleic 111gb Temp. Synthetic 
Veg. 00 Mineral 0118 Ester Fluid5 

Dielectric Strength, 42.4 40-43 50 
101/100 ma gap 
Dissipation Factor, % 0.02 0.01 0.1 
at 25 NC 
Neutr, No. mg 0.05 0.03 
lcOWg 
Electrical 0.25-1.0 (0.1 o tO)’ (5.0)’ 
Conductivity pS/rn, 
25 NC 
Flash Point 328 NC 275-300 NC 257 NC 
Pour Point -28 NC -24 NC -48 N 

’urEenip, Cooper Power Fluid Systems 
’Polyol Esters (such as MODEL 7131 and REOLEC 138) deduced from 
resistivity 
The properties listed for the high oleic oil are for puritlerl oils with no 
additives. 

Example 2 

[0054] The purification of the as received oil designated 
RBD oil (refined, bleached and deodorized) is necessary 
because trace polar compounds and acidic materials still 
remain in the oil, making it unfit as an electrical fluid. The 
purification we attempted involved clay treatment as fol-
lows: approximately 1 gal. of the RED oil was treated with 
10016 Att.apulgite clay. Oil was produced with electrical 
conductivity of less than I pS/rn. The attapulgite treated oil 
showed conductivities as low as 0.25 pS/rn. Commercial 
grade oils had conductivities in the range of 1.5 to 125 pS/rn. 
Conductivity below 1 pS/rn (or resistivity above iO’ 
ohm.cm) is desired for electrical grade oil. Other indicators 
of purity are dissipation factor and neutralization number 
(acid number). Dissipation factor is a measure of electrical 
losses due to conduction caused by conducting species, 
usually organometallic trace components, and should be 
below 0.05% at room temperature. The clay treated oils had 
dissipation factor of 0.021%. Untreated RBD oils had DF 
ranging from 0.06% to 2.0%. With a finer grade of clay, the 
same results could be achieved with only 2101v of clay. A filter 
separator was preferred to a filter column. 

Example 3 

[0055] Oxidation stability tests were conducted on treated 
and untreated oil samples using ASTM and AOCS methods. 
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The untreated and treated RBI) oils failed the tests. Oxida-
tion inhibitors were added to the olin and the tests were 
repeated. Several oxidation inhibitors were tested: BHT 
(Butylated Hydroxy Toluene, BHA (Butylated Hydroxy 
Anisole) and TBHQ (mono-Tertiary Butyl Hydro Quinone) 
in 0.2% by weight in oil. In the AOCS method used (Cd 
12.57) 100 ml samples are bubbled with air at 100C, and the 
peroxide formation was measured at several time intervals. 
Hours to reach 100 meq of peroxide were noted. Since 
copper is always present in the electrical environment, all oil 
samples had copper wire placed in them. With no additive, 
the time to reach the limit was 18 hours; with additive 
(0.2%), the times were 100 hours for BHT+BHA. With 
TBHQ, even after 400 hours, the peroxide value reached 
only 8.4 meq. TBHQ proved to be the best antioxidant of the 
three. Without an oxidation inhibitor the oils upon oxidation 
would produce hydroperoxide which is then converted to 
acids, alcohols, esters, aldehydes, ketones and polymer 
structures. Most electrical apparatus that use a fluid insula-
tion operate in low oxygen or oxygen-free environment, so 
the concern over oxidation is not great. 

Example 4 

[0056] The pour point of the treated oil was typically 
-25NC. To lower the pour point further, the treated oils were 
winterized at 5N, ON and -12NC for several hours, and the 
solids that separated were filtered with diatomaceous earth. 
The lowest pour point reached so far was -38NC, close to 
the specified value of -40NC for transformer oil. Further 
lowering is possible by extended winterization. Another 
approach is by the use of pour point depressants such as 
PMA (polymethacrylate) which has been used for mineral 
oil. 

Example 5 

[0057] A laboratory oxidation stability test was conducted 
using the OS! (Oil Stability index) Method, AOCS Cd 
12b-92. The additives were used in a 1:3:1 ratio at several 
concentrations in both the high oleic vegetable oil and in 
regular mineral oil used in transformers. In the OSI method, 
50 ml of the oil is taken in a conductivity cell, and is placed 
in a bath kept at IIONC. Air is bubbled through it at 2.5 
ml/min. The effluent air containing the volatile fatty acids is 
passed through a vessel containing deionized water. The 
conductivity of the water is monitored as a function of time. 
When the antioxidant is consumed, a sudden rise in con-
ductivity is observed. This taken as the end point. The 
number of hours is noted as the 081 value at 110C. It is 
usual to convert these values to a 97.8C OSI value to 
correspond to the temperature used in another oil stability 
test, the AOM (Active Oxygen Method), A,O.C.S Cd 12-57. 

[0058] Table 2 summarizes the test results: 

TABLE 2 

OSI Values in Hours for Various Oils 

AOM, 
OSI, 110C OSI, 97.8NC 97,8NC 

High Oleic Veg. oil with Cu 1.3 3.0 3.1 
Same, with 0.2% TBLIQ 13.5 31.3 32.6 
Same, with 0.2% CtBA 79.7 185.2 192.8 
Same, with 0.5% CIBA 226 526 548 

’;Z? 
b?’ 
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TABLE 2-continued 

051 Values in Hours for Various Oils 

AOM, 
081, 110C OSI, 97.8C 97.$1C 

Transformer oil (mineral oil) + 162 377 392 
Cu 
High Temp. Mineral Oil + Cu 137 315 328 

[0059] Compositions which comprise the additives at 
0.5% concentration in oil is as effective as regular trans-
former oil, and more effective that the high temperature 
mineral oil used in some transformers. Another superiority 
of the combination of additives is that the oil conductivity at 
0.5% concentration below 2 pS/m, compared to 4.5 pS/m for 
oil with 0.2% TBHQ. 

EXAMPLE 6 

[0060] Mixing the composition with other fluids can result 
in the lowering of pour point. For example, the electrical 
insulation fluid was mixed with regular mineral oil (pour 
point of _50NC or below) and at a 5% concentration in the 
mixture (i.e. final electrical insulator fluid includes 5% 
mineral oil), the pour point was reduced to _4ONC. In 
another embodiment, the electrical insulation fluid was 
mixed with the synthetic ester Reolcc 138 and at a 10% 
concentration in the mixture (i.e. final electrical insulator 
fluid includes 10% synthetic ester), the pour point was 
lowered to -42C. The above fluid may, for example, be 
mixed with regular mineral oil. 

What is claimed is: 
1. A high oleic acid triglyceride composition comprising 

fatty acid components of 

at least 75% oleic acid 

less than 10010 diunsaturated fatty acid component C16-
C22; 

less than 3% triunsaturated fatty acid C16-C22 compo-
nent; and 

less than 8% saturated fatty acid component C16-C22; 
and 

wherein said composition is further characterized by the 
properties of -

a dielectric strength of at least 35 KV/100 mil gap 

a dissipation factor of less than 0.05% at 25NC 

acidity of less than 0.03 mg KOH/g 

electrical conductivity of less than I pS/m at 25NC 

a flash point of at least 250NC and 

a pour point of at least -I5NC. 
2. The high oleic acid triglyceride composition of claim 1 

comprising fatty acid components of 

at least 75% oleic acid 

less than 10% linoleic acid 

less than 3% linolenic acid 

less than 4% stearic acid, and 

less than 4% palmitic acid. 
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3. The high oleic acid triglyceride composition of claim 2 
wherein said composition is further characterized by the 
properties of: 

a dielectric strength of at cast 40 ICV/100 ruil gap, 

a dissipation factor of less than 0.02% at 25NC, 

acidity of less than 0.02 mg KOl-1/g, 

electrical conductivity of less than 0.25 pS/rn at 25NC, 

a flash point of at least 300NC, and 

a pour point of at least -20NC. 
4. The high oleic acid triglyceride composition of claim 3 

wherein said composition is further characterized by a pour 
point of at least -4ONC. 

5. The high oleic acid triglyceride composition of claim 1 
comprising fatty acid components of 

at least 75% oleic acid 

less than 10% linoleic acid 

less than 3% linolenic acid 

less than 4% stearic acid, and 

less than 4% palmitic acid 

wherein said composition is further characterized by the 
properties of: 

a dielectric strength of at least 40 KV/100 mil gap, 

a dissipation factor of less than 0.02% at 25NC, 

acidity of less than 0.02 mg KOHJg, 

electrical conductivity of less than 0.25 pS/rn at 25NC, 

a flash point of at least 300NC, and 

a pour point of at least -20NC. 
6. The high oleic acid triglyceride composition of claim S 

wherein said composition is further characterized by a pour 
point of at least 4ONC. 

7. An electrical insulation fluid comprising: 

at least 75% of the high oleic acid triglyceride composi-
tion of claim 1 0.1-3% antioxidant additive. 

8. The electrical insulation fluid of claim 7 wherein said 
antioxidant additive is selected from the group consisting of 
butylated hydroxy toluene, hutylated hydroxy anisole and 
mono-tertiary butyl hydro quinone. 

9. The electrical insulation fluid of claim 7 wherein said 
antioxidant additive is mono-tetra hydro quinone. 

10. The electrical insulation fluid of claim 9 comprising 
up to 2% mono-tetra hydro quinonc. 

11. The electrical insulation fluid of claim 7 comprising at 
least 94% of the high oleic acid triglyceride composition. 

12. The electrical insulation fluid of claim 7 further 
comprising a pour point depressant additive. 

13. The electrical insulation fluid of claim 12 wherein said 
pour point depressant is polymethacrylate. 

14. The electrical insulation fluid of claim 7 further 
comprising a copper deactivator additive, said electrical 
insulation fluid comprising less than 1% of said copper 
deactivator. 

15. The electrical insulation fluid of claim 7 wherein said 
copper deactivator is a benzotriazole derivative. 
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16. The electrical insulation fluid of claim 7 further 
comprising up to 25% of mineral oil, synthetic esters, 
synthetic hydrocarbons and combinations thereof. 

17. The electrical insulation fluid of claim 16 comprising 
3-20% mineral oil, synthetic esters and/or synthetic hydro-
carbons. 

18. The electrical insulation fluid of claim 17 comprising 
5-15% mineral oil, synthetic esters and/or synthetic hydro-
carbons. 

19. The electrical insulation fluid of claim 18 comprising 
5-15% synthetic esters and/or synthetic hydrocarbons. 

20. An electrical apparatus comprising the electrical insu-
lation fluid of claim 7. 

21. The electrical apparatus of claim 20 wherein said 
apparatus is an electrical transformer, an electrical capacitor 
or an electrical power cable. 

22. The electrical insulation fluid of claim 7 comprising 
0.2-2.0% of a combination of IRGANOX L-57 antioxidant, 
IRGANOX L-109 antioxidant and IRGAMET-30 metal 
deactivator, said combination having a ratio of about 1 part 
IRGANOX L-57 antioxidant to 24 parts IRGANOX L-109 
antioxidant to about 1 part IRGAMET-30 metal deactivator 

23. The electrical insulation fluid of claim 22 wherein said 
electrical insulation fluid is further characterized by a pour 
point of at least 4ONC. 

24. The electrical insulation fluid of claim 22 comprising 
0.5-1.0% of said combination of IRGANOX L-57 antioxi-
dant, IRGANOX L-109 antioxidant and IRGAMET-30 
metal deactivator. 

25. The electrical insulation fluid of claim 24 wherein said 
combination of IRGANOX L57 antioxidant, IRGANOX 
L-109 antioxidant and ffiGAMET-30 metal deactivator has 
a ratio of about ipart IRGANOX L-57 antioxidant to about 
3 parts IRGANOX L-109 antioxidant to about 1 part IRGA-
MET-30 metal deactivator. 

26. The electrical insulation fluid of claim 22 wherein said 
combination of IRGANOX L57 antioxidant, IRGANOX 
L-109 antioxidant and IRGAMET-30 metal deactivator has 
a ratio of about 1 part IRGANOX L-57 antioxidant to about 
3 parts IRGANOX L-109 antioxidant to about I part IRGA-
MET-30 metal deactivator. 

27. The electrical insulation fluid of claim 22 comprising 
about 0.5016 of said combination of IRGANOX L-57 anti-
oxidant, IRGANOX L-109 antioxidant and IRGAMET-30 
metal deactivator. 

28. The electrical insulation fluid of claim 27 comprising 
fatty acid components of 

at least 75% oleic acid 

less than 10% linoleic acid 

less than 3% linolenic acid 

less than 4% stearic acid, and 

less than 4% palmitic acid 

wherein said composition is further characterized by the 
properties of: 

a dielectric strength of at least 40 KV/100 mil gap, 

a dissipation factor of less than 0.02% at 25NC, 

acidity of less than 0.02 mg KOH/g, 

electrical conductivity of less than 0.25 pS/rn at 25NC, 

a flash point of at least 300NC, and 

a pour point of at least -20NC. 
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29. The electrical insulation fluid of claim 28 wherein said 
composition is further characterized by a pour point of at 
least �40NC. 

30. The electrical insulation fluid of claim 28 comprising 
at least 94% of the high oleic acid triglyceride composition. 

31. The electrical insulation fluid of claim 30 further 
comprising a pour point depressant additive. 

32. The electrical insulation fluid of claim 31 wherein said 
pour point depressant is polymethacrylate. 

33. The electrical insulation fluid of claim 22 comprising 
about 0.5% of said combination of IRGANOX L-57 anti-
oxidant, IROANOX L-109 antioxidant and IRGAMET-30 
metal deactivator. 

34. The electrical insulation fluid of claim 22 further 
comprising a pour point depressant additive. 

35. The electrical insulation fluid of claim 34 wherein said 
pour point depressant is polymethacrylate. 

36. The electrical insulation fluid of claim 22 further 
comprising 1-24% mineral oil, synthetic esters and/or syn-
thetic hydrocarbons. 

37. The electrical insulation fluid of claim 36 comprising 
3-30% mineral oil, synthetic esters and/or synthetic hydro-

carbons. 

38. The electrical insulation fluid of claim 37 comprising 
5-15% mineral oil, synthetic esters and/or synthetic hydro-
carbons. 
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39. The electrical insulation fluid of claim 38 comprising 
5-15% synthetic esters and/or synthetic hydrocarbons. 

40. An electrical apparatus comprising the electrical insu-
lation fluid of claim 22 

41. The electrical apparatus of claim 40 wherein said 
apparatus is an electrical transformer, an electrical capacitor 
or an electrical power cable. 

42. An electrical apparatus comprising the electrical insu-
lation fluid of claim 28. 

43. A process for preparing the high oleic acid triglyceride 
composition of claim 1 comprising the steps of: 

mixing 10 parts refined, bleached and deodorized high 
oleic acid triglyceride with 1 part or less by weight 
neutral clay to form a mixture 

maintaining said mixture for at least about 20 minutes, 
and 

filtering said mixture to remove said clay. 
44. The process of claim 43 wherein said clay is 30/60 

mesh size clay. 
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