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FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
1) SOLICITUD DE:
Patente de invencién D Patente de Modelo de Utilidad
Capitulo I. D Capltulo Il.
;‘ ymbre: - Sun:Chemical_ tion: IDENTIFICACION
SOLICITANTE D
(71) C.C. NIT:
C.E. D RO D
Lugar de conétntucnoh' ‘New. Jersey : . Cual .
Estados Unld NUMERO
Telefono: Fax:
E. Mail:
3) Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION
REPRESENTANTE | D'ALEMAN X D
O APODERADO c.C NIT:
Direccion: Carrera 11 N°. 86-53 Piso 6
.|BogotaD.C. ce. 1 orro [
Teléfono: 6181088 Fax: 6350824 .
E. Mail: info@clarkemodet.com.co NUMERQO: 41.654.882
TP: 20824 CSJ
4)
INVENTOR (ES) |Nombre: 1. LINZER, Volker: 2. JONES Richard, M.
Direccion: 1. 417 Seventh Street, Caristadt, NJ 07072 USA; 2.
(72) 161 Greendale Drive, Oak Ridge, NJ 07438 USA
Nacionalidad o Domicilio: Todos los anteriores,
Estadounidenses

5) PCT (86) e
Solicitud Internacional No. PCT/US2004/037222 Fecha: Nov. 5,2004 —
Publicacion Internacional No. WO 2005/047345 A1 Fecha: Mayo 26, 2005

6)Titulo (54) COMPOSICIONES DE IONOMEROS ESTEREO-RETICULABLES
CURABLES POR ENERGIA SOLUBLES EN AGUA

7) Clasificacién Internacional: CO8F 8/00, 8/44

8) PRIORIDAD 33) Pais de Origen | (32) Fecha (31) Namero de
Solicitud
Estados Unidos Nov. 6, 2003 10/702,313
i no []

‘;9) Comprobantef'd‘ ' pago:

’(,
4

Instruccnones para el diligenciamiento del presente formulano Ver reverso de esta pagma
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ANEXOS

Comprobante de pago de la tasa de presentacién de la solicitud
Comprobante de pago por reivindicacion de prioridad

X O]

Juridica

Poderes, si fuera el caso

Documento de cesién del inventor al solicitante o a su causante

Declaraciones

Copia de la solicitud Internacional. (Resumen, descripcion, reivindicacion, Dibujos).

T
i

HEROOR

Dibujos)

Copia del examen preliminar efectuado por la IPEA

De ser el caso, copia del contrato de acceso

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas

De ser el caso, certificado de depésito del material biolégico

Arte final 12x 12y 6 x 6 cm

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el
extranjero por el mismo titular o su causante, relacionados parcial o totaimente con la
invencion de esta solicitud.

Otros:

Reporte de basqueda

Opinién escrita

Solicitud PCT

PCT documento de prioridad

Paises designados

o000 oog

a

OhON =

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona

Traduccién de la solicitud internacional al castellano. (Resumen, descripcién, reivindicacion,

11) FIGURA CARACTERISTICA:

2ide Bogota TP 20824 CSJ

\ /
Instrucciones para el diligenciamiento del presente formulario. Vefreverso de esta pagina
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SUPERINTENDENCIA DE INDUSTRIA Y COKERCIO

NIT ¢ B00175089-2

RECIBO OFICIAL DE CAJA : 0¢ - 40'1:1 ~UPERINTE cencuarny conemc \I
s P - Rad- 0 NOBENCY, DE INDUBTRIA Y COMERLCIO 4
rad. 6-054552. -00000-0000
T‘. 006-05-06 17:19:14 Dep. 2020 NUECREACIONE!
| g, I 11 PATENTEWI &
l ve: 37¢ FASENACIONALY
\ | —Ant41 1. PRESENTAC lDIL..._Eollos:.us
N
t1538 CONSIGBNACION 12188
DEFOSTTANTE TIPD FAGO BANCO CUENTA No. PAGO FECHA PGD Vr. PAGD

£/05/2006 12,022,000.00

~a

CLARKE MODET Y CO. COLOMBCONSIGNACION  BANCO POPULAR  050-00110-6 49043937

1t C 0 N CEF T 0 stns

CANT. RENTISTICD CONCEPTU TOTAL CONCEPTO
‘ 1 50005-01-01 SOLICITUDES 1 TRAMITES DE SOL. DE PATENTE DE IN 463,000.00
TOTAL @ $ 463,000.00

SON:  CUATROCIENTOS SESENTA Y TRES MIL FESDS

RESFONSABLE :

RECIBO DE CAJA APLICADO AL EXPEDI




E INTERBRETE-OFIC

C. IDONEIDAD 045
UNIVERSIDAD NACIONAL DE COLOMBIA

TRADU

JUAN PABLO PIEDRAHITA AGUILERA

Pegpp £ 68O

- TRADUCCION OFICIAL No. 01/074 de un documento escrito en inglés, el cual
para su identificacion se sella con el sello del traductor al tiempo con la presente.
Esta traduccion ha sido preparada por Juan Pablo Piedrahita Aguilera, Traductor
e Intérprete Oficial debidamente reconocido de conformidad con el Certificado de

ldoneidad Profesional No. 0045 expedido por la Universidad Nacional de

Colombia.

(Se traduce un Certificado de Notarial, Legalizacion y Apostilia escritos en inglés,

adjuntos a un poder otorgado por la compafiia SUN CHEMICAL CORPORATION,

escrito en inglés y espariol, con fecha Febrero 13, 2001 )

CERTIFICADO NOTARIAL (Cuando el Solicitante es una Sociedad)

(Poderes otorgados en E! Salvador, México, Estados Unidos de América y

Venezuela)

Expedido hoy 13 de Febrero, 2001 el suscrito Notario CERTIFICA que:

1) Melvin M. Cox (nombre de Ia persona que firma el poder), mayor de edad y

domiciliada en Fort Lee, New Jersey, suscribi6 el anterior documento.

2) El otorgante le es conocido personalmente y tiene facuitad legal para firmar el

documento.

3) El otorgante ha suscrito el anterior documento en su calidad de Vicepresidente

de la persona juridica Sun Chemical Corporation.
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4) La mencionada persona juridica con domicilio comercial en 222 Bridge Plaza
South, Fort Lee, New Jersey, estd debidamente constituida, tiene actualmente
existencia legal y el fin para el cual se otorga este poder se encuentra dentro de

su objeto social.

5) El otorgante tiene en efecto la idoneidad referida Yy su representacion es legaly

esta autorizado para otorgar este poder.

6) Fundamento las certificaciones 3), 4) y ) en los documentos auténticos que ‘
para tal fin me fueron exhibidos.
(Firmado) Elizabeth C. Reyes

Notario Piblico

(Sello Notarial a Tinta: S. Elizabeth C. Reyes, Notario Pablico para New Jersey,

Mi Comisién Expira Febrero 13, 2002)

(Sello Notarial Redondo en Relieve)

Nota: El Consulado de Colombia debe autenticar la firma del notario publico.

Caren ot -

ESTADO DE NEW JERSEY,
CONDADO DE BERGEN} ss. :

Yo, Kathleen A, Donovan, Escribano del Condado de Bergen, (el mismo siendo
una Corte de Registro de dicho Condado, que tiene por ley un selfo), POR EL
PRESENTE CERTIFICO QUE Elizabeth C. Reyes, cuyo nombre esta suscrito en
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Lo suser otftio Treinto y Sois del Circulo’,
.de Bogotd, Rw coastar que 8sto fotocopio \‘
. coincide en su Bntemdo (on va documento 3
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JUAN PABLO PIEDRAHITA AGUILERA

TRADUCTOR E INTERPRETE OFICIAL

C. IDONEIDAD 045
UNIVERSIDAD NACIONAL DE COLOMBIA

en el momento de recibir tal reconocimiento, prueba o declaracién juramentada un
NOTARIO PUBLICO debidamente comisionado, juramentado y residente en dicho
Estado y como tal NOTARIO PUBLICO, es un funcionario de dicho Estado
debidamente autorizado por sus leyes para tomarlos y certificarlos, as6 como
para tomar y certificar las pruebas y reconocimientos de escrituras para traspasos
de tierra, tenencias o herencias, y otros instrumentos por escrito, para registro en
dicho Estado; y que dicho reconocimiento esté debidamente firmado y tomado
conforme a las leyes de dicho Estado y que estoy bien familiarizado con su
caligrafia y verdaderamente creo que la firma en el certificado adjunto es su firma
auténtica. |

Ademas certifico que no se requiere por las leyes de este Estado que Ia impresién
del sello de dicho NOTARIO PUBLICO esté en los archivos de mi oficina.

EN TESTIMONIO DE LO CUAL firmo y estampo mi sello oficial hoy 13 de Febrero
de 2001 A.D.

(Firmado) Kathleen A. Donovan, Escribano

(Sello en Relieve del Condado de Bergen, NJ)

APOSTILLA
(Convencion de la Haya de Octubre 5 de 1961)
1. Pais: Estados Unidos de América

Este documento publico

2. Ha sido firmado por Kathleen A. Donovan

- igual cuyo origh
\(oln. 74 Decreto )0 de

910) i




8.

9.

Actuando en calidad de Escribano del Condado

Lieva el sello/estampilla de Condado de Bergen
CERTIFICADO

En Trenton, New Jersey 6. Hoy 21 de Febrero, 2001

Por Peter R Lawrence, Tesorero de New Jersey

Certificado NUmero A128014
(SELLO)

(Sello Redondo de Oblea en Relieve)

10.

Firma: (Firmado) Petgr R Lawrence

Certificado de Apostilla No. A128014 por el Tesorero de New Jersey, de. fecha

Febrero 21, 2001.

ES TRADUCCION FIEL Y COMPLETA de la cual se deja copia en los archivos de

esta oficina para su confrontacion y a la cual me remito.

Bogota, Marzo 8 de 2001.
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.~ TRADUCCION OFICIAL to. _f_/_c_;li’___
JUAN PABLO PIEDPAHITA AGUILERA
TRADUCTOR £ INTERPIETE OFICIAL
C IDONEIDAD 045
UNIVERSIDAD NACIONAL DE COLOMBIA
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APOSTILLE
(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
KATHLEEN A DONOVAN

ACTING IN THE CAPACITY OF:
COUNTY CLERK

BEARS THE SEAL/STAMP OF:
COUNTY OF BERGEN
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CERTIFIED ——
pee)
AT TRENTON, NEW JERSEY =
THE 21ST DAY OF FEBRUARY 2001 ' %
BY: Peter R Lawrance, NEW JERSEY TREASURER Sl
=)
NO. Al128014 =
-M'
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Clarke, Modet & Co. Colombia Ltda.

PROPIEDAD INDUSTRIAL y DERECHOS DE AUTOR
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Apartado Acreo 92397
Santafc de Bogotd, Colombia
PODER POWER OF ATTORNEY
Yo (nosctros), abajo firmantse(s) | {we), the undersigned

Melvin M Cox

mnﬂ(nuuﬂo)mdows)mu N
Oun Chtmnice’ Corporalion

unuocbdad y &xistents de acuerdo con las leyes de
anwaré
lemaduud:jdosodd eondommon
2.2‘2 JGr« /FZ&

12 3 NS 3o VoA

or’ e o

/: E s Ciments Cten (comdmos) poder especial a
tsz de DiLIA MARIA RODRIGUEZ D'ALEMAN, con Cédula de
Ciudadania No. 41.654.882 de Bogold, v tp. 20824 vy
CLAUDIA LUCIA CARO RAMIREL. con Tédula da Cludadania
No. 40.017.374 de Tunja. v Ip. 34448, con domiciio en Sanfa
fé de Bogotd, Colombia, para que actuondo en su orden en
nombre del (de la) otorganie ie (ko) representen ante
cuaiquier enfidad, autoridod y/o persona. especiaimente
ante las del orden Administrativo, Conlencioso Adminiskativo,
Judiciai, Tibunales de Arbiiramento y/o cualquier ofro en kb
refurente q los siguientes asuntos:

1} Sokicitor. framitar, obtener y/o regisrar cualquiera de las

modalidades de Propiedad indusiial, tales como: patentes
de invencién, modeios de ufiidad; disefios industriales,

vanedades vegelales; morcas, lemas, nombres y enseflas -
‘comercioles y denominaciones de ongen; asf como sus

renovaciones, prdmogas, fransferencias, combios de nombre
y/o domicilio, contratos y icencias.

2) Solicitar, framitar, obtener y/o registrar derechos de autor,
en cualquiera de sus presentaciones asi como ka proteccion
de secretos indusiriales y know-how.

3) Sokcitar. kramitar, obtener y/o registrar registros sanitanios,
permisos y/o icencios de funcionomienfo: osi como sus
renovociones O prirogas, fransferencias, cambios de nombre
y/o domicilio. conkatos y kcencias.

4) Ejercer acciones de oposicidn, observacion, reclamos,
reconsiderocion, reposicién, apelocién, cancelacitn
administrativa o judiciol, nudod, proteccién al consumidor,
concesidn de fcencias, proteccién de secretos industriales y
demds Gociofes ¥ recursos rekacionados con derechos
derivados de los asuntos onmfba indicados y en conko de o
corrpGieiCia aesea’, cocienes dorivades de o abtencidn o
explotacién de kcencias, acciones de indemnizacién de
perjuicios. Tambien podré(n) intervenir en juicios civiles,
comerciales, penales, contencloso-administrafivos, tutelas y
de poficia; en acciones o juicios promovidos por el (i)
mandonie o en confra el (eka) .

5) Regisirar nombres de dominio ante la entidad competente.
é) En el ejercicio de este mandato los mandatarios aniba
mencionados quedan facultados para: conciliar, cancelar,
fransigk. comprometer en #&bitros, desistir, recibir y fomar
posesion de la cosa objeto de ftigio y renunciar o desistr a
derechos concedidos 0 en curso de concesién, admilir los
hechos del proceso.

7) Ratificor o no o agencia oficiosa.

8} Asi mismo faculto (facultamos) a los mencionados
apoderados para rechr notificaciones v  designor
apoderados judiciales og judiciaoles, sustituir ef presente
poder y revocar ks su; que hicieren.

~igual cuyo of

t (At 74 Dacreto 950N
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Melvin M. Cox

legal representative(s) of

Sun Chemical Corporation
an organization existing under the taws of

Delaware

and in present axscution of s business activity, domiciled at

222 Bridge Plaza South

Fort Lee, NJ 07024 USA
do hareby grant POWER OF ATTORNEY to DILIA MARIA
RODRIGUEZ D'ALEMAN, identification card No. 41.654.882 of
Bogotd, and tp. 20824 and CLAUDIA tUCIA CARO RAMIREZ,
tp. 34448, identification card No. 40.017.374 of Tunja. residing
in Santa Fé de Bogotd. Colombia. to act in the order of thelr
appoiniment in behalf of grantor before any enlity, authority
and/or natural or juridical person, speciolly before those
Adminstrafive, Adminktrative-Contentious, Judicial, arbikation
courts, and/or any other. in al matters conceming the
tolowing:

1) Yo opply, process. oblain ond/or registesr any of the
modofies of industrial Property, such as: Patents of invention,
Utlity Modess; Desings, vegetal varieties; Marks, Slogans, Trade
Names and embilems and appeliations of Origin: as wel as
ther renewaks. exiensions, assignments, chonges ot nome
and/or domicile, agreements and kcenses. .

2) Yo apply. process, obtain and/or register copyrights of any
kind os wel os protection of indusirial secrets or know-how.
3) To apply. process. oblain ond/6r regisler sonitary
regisirations, operating authorzations and/or icenses; as wel
as thet renewat or extentions, assignments, changes of name
and/or domiciie, agreements and kcenses.

4) To brng achons of opposifion, observofions, claims,
reconsideration, appeal of legol remedies, concelatons,
nulity, protection o the consumer, granfing of fcenses,
profechion of rade secrets and other actions related with rights
derived fom the abuve- menticned matters and againsi the
unfar competition, actions resulling from the obtention or
exploitafion of kcenses, recovering damages actions. They can
ako inlervene or participate in Civil. Commercial Crimina! or
Contenfious-Administrafive  Triol: the ocfons for  writ
mandamus, police actions; in actions, lawsuits or itigations
instituted by the grantor or against him.

5} To register domain names before the compeien! entity.

6} To the effect ot this mandate the above-named proxy are
empowered fo: conciiate, cancel, setfle, submit jo arbifration,
withdraw and tc receive and fake possession of the kiigation
reloted objet and waive or renounce the righfgranted or in
process of granfing, admit the facts of the case.

7} To rafify or not the officious ogency.

8) | {we) hereby appoint the afore mentioned oﬂo'neys with

powers o receive nofifications and o designate judicial and
extrajudicial attomeys, substitute this Power of Attomey and to
revoke such sustitutions.

Granted and signedat  [Oort Lee, NJ, USA

onthis 13th dayof February

nta y Seis del Cireolt %
consllt que osta fototopia N
ton un documento X\
haQenido o lo viste 7.
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By: Melvin pi. (,o‘x,/V10e President, Sun Chemical
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CERTIRCADO NOTARIAL {Cuando el solicitante es
SOCIEDAD)
(Poderes otorgados en: Ei Saivador, Estados Unidos,
Mexico y Venezuela)
Alos dias del mes de
, 8 Notario que suscribe DA FE de
que:

de

(mmhmmmmdpodu)
mayor de edad y domiciiado

firmé de su puio

y letra el documento que antecede.
2. Conoce al {ala) otorgante y que este (o) estd
legaimente capacitado para el otorgamiento.
3.Hotorgante ha firmado el referido documento en
su caracter e
de la persona juridica

4. La cilada persona juridica con sede en

estd
legaimente conshituido, que fiene actuaimente
existencio legol vy que el octo para el cudl se ha
otorgocdo este poder esté comprendide entre los qus
consfituyen su objeto sociol.

S. Bl oforgante tiene efecfivomente la representacion
que obstento, que esto es legitimo y que estd
facultado para oforgar este poder.

6. las anteriores cerfificaciones de los puntos 3, 4y 5, me
constan porque he fenido o la vista los
documentos auténticos.

Notario Publico

NOTA: A confinuocién de o anterior, el Consul de
Colombia debe autenticar la firna del Notario Publico.

CERTIFICADO NOTARIAL (Cuando el

solicitante es INDIVIDUOQ)
Alos dias del mes de

de . @ Notario que suscribe DA FE de
que:

1.

(nombre de la persona que fima ef poder)

mayor de edad y domicliado en

4 ‘ firmd en su presencia
€l documento que antecede, conoce al oforgante
Y qQue este esta legalmente capacitado para el
oforgamiento.

Notaorio Publico
NOTA: A continuacidn de lo anterior, el Consul de

- Colom-bia debe cadenticar la firma del Notario Puiblico.

}

Para ivdos los demas palses el Sefior Consul de

Tolombiz o ante guien o ofrrrue dehe aynedir nna
“¢éerlificaclion dejando constancia 1) de [a existencia

legal de la socledad, 2) de que osta ejerce actualmonte
su objeto soclal, y 3) de que la persona o Pérsonas gl
otorgan el poder estan facultadas para ha a1l
constancia asi mismo de que tuvo a la visi'_’n’-;{é. X
que acrediten tales circunstanclas. \

- Coincide en su ¢

UG ac 1
7 Tretnta y Seis del Circule ¢
Y-onstar que ssta fotocopio =, ‘*; .
teaido con un documento ) i

\%igual cuyo origify
4 .74 9,(1‘0!0.26.0 .do_Al"O)

TRADUCCION OFICiAL No. 2 /%4 SR
JLTAN PABLO PIEDRAHITA AGUILERA .
TRADUCTOR E INTERPRETE OFICIAL
C. {DONEIDAD 045
UNIVERSIDAD NACIONAL DE COLOMBIA
NOTARIAL CERTIFICATE ( When the appilcant is a

CORPORATION)

(Powers of attorney granted in: El Savador, Mexico, U.S A.
and Venezueia)

This 13th  deyof February 2001

the undersigned Notary CERTIFIES that

1. Melvin M. Cox ,
(name of the person who signs the power of attomey)

logal age and domicied
NJ ,

of
in_ Fort Lee, .
set his hand on the foregoing document.
2. The grantor is to him persondlly known and that
he/she has legal capacity fo execute the document.
3.The grantor has executed the k¢ ing document
in his capacityof_Vice President .
of the juridical person__Sun . Chemical Corporation

4. The mentioned juridical person with: place of.

business in2 2 2 Brfcri‘ge’ Plaza Sou%:l?ic, Fort L =
is duly organized, has octudl legal existence ond that NJ

the purposes for which the power of atfomey is gronted

&g within the scope of its Coipoidis puiposes.

5. The grantor has in f act the referred qudiity and

that his’her representation is legal and that he/she

is empowaered to grant this power of attomey.

6. 1 have based the above certifications 3, 4 and 5. on

the authenfic documents which fotmﬁmge
exhibited fo.me. A Notary Public of New Jersey
on Expires Fehruary 13. 2602

NOTA: Then the Colombian Consul must legalize the
signature of the Notdry Public. .

NOTARIAL CERTIFICATE ( When the
applicant is an INDIMIDUALS) )

On this day of
the undersigned Notary CERTIFIES that

(nameofthopesmm\osignsmerdAnotmy)

of legal age and domiciled at

signed in his presence
the foregoing document, the granfor is 1o him
personally known and that he/she has legal capacity to
exacute the document.

Notary Publc
NOTA: Then the Colombian Consul must legaiize the
signature of the Notary Publiic,

For all other countries the 'Colomblan Consul or before
who it ls granted mustkssue a certification stating 1) the
kgalzxindenss of tha sarmoralan, Nihad st o

purposes are actually being accomplished , 3) that the
or persons who grant this Power of Attomey sre
Erewsoldalt The Gonsul will certify also that the
; Yng those circunstances wsre

Py PN
copmeralis

N

| ho tonide o la viste -4

P RO



.~ {STATE OF NEW JERSEY,
 COUNTY OF BERGEN} SS.:

‘

WIS S N

1, Kathjeen A. Donovan, Clerk of the Coui:ty of Bergen
(the same being an office of Record of the aforesaid County,’
having by law a seal) co

DO HEREBY CERTIFY, That, Elizabeth C. Reyes ' -
whose name is subscribed to the attached certificate of acknowledgement, proof or affidavit, was at the time of taking said
acknowledgement, proof or affidavit, s NOTARY PUBLIC, duly commissioned and sworn and residing in said State; and was,

7+ as such NOTARY PUBLIC, an officer of said State duly authorized by the laws thereof to take and certify the same, as well as

to take and cestify the proof and acknowledgement of deeds for the conveyance of land, tenements or hereditaments, and other
instruments in writing to be recorded in said State, and. that the said acknowledgement is duly executed and taken according to
the Jaws of said State, and that 1 am well acquainted with his/her handwriting and verily believe the signature to the attached
certificate is his’har genuine signature. )
. And 1 do further certify that the impression of the seal of such NOTARY PUBLIC is not required by the laws of this
State to be filed in my office. .
St ' .
b IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal this
13 (. dayof __February AD.,20_0]

OA_. I\MM/- Clerk
T\.— - Deputy

Teointa y Seis del Circol:
twlo ™,
ARG que esta iovo(op.i’no K

2 aids ton.y
..\( val cuyo origiaal %o tenido nod‘,l:u':?:v':

L4 Docrato 960 de 1970) ::-

a //a

N

. TRADUCCION OfiCiAL No.

D

R E INTERPRETE OFICIAL

C. IDONEIDAD 045
UNIVE'RSIDAD NACIONAL DE COLOMBIA



e

WO 2005/047345 A1 |00 D000 OO

TR ggARASR TS

Intemational Bureau

(43) International Publication Date
26 May 2005 (26.05.2005)

1 6 11 R e e

(10) International Publication Number

WO 2005/047345 Al

(51) International Patent Classification’: COSF 8/00, 8/44

(21) International Application Number:
PCT/US2004/037222

(22) Intermational Filing Date:
S November 2004 (05.11.2004)

(25) Flling Language: English
(26) Publication Language: English
(30) Priority Data:

107702313 6 November 2003 (06.11.2003) US

(71) Applicant (for all designated States except US): SUN
CHEMICAL CORPORATION [US/US); 222 Bridge
Plaza South, Fort Lec, NJ 07024 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): LINZER, Linzer
[US/US]; 417 Seventh Street, Caristadt, NJ 07072 (US).
JONES, Richard, M. [US/US]; 161 Greendale Drive, Oak
Ridge, NI 07438 (US).

(74) Agent: PERSLEY, Sidney; 222 Bridge Plaza South, Fort
Lee, NJ 07024 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PIL, PL, PT, RO, RU, SC, SD, SE, §G, SK, SL, SY, TJ, T™,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional pmtection availuble): ARTPO (BW, GH,
GM, KE, 1.8, MW, M7, NA, SD, 81, §7, TZ, UG, 7M,
7W), Rurasian (AM, AZ, BY, KQG, K7, MD, RUJ, TJ, T™),
BEurupean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LU, MC, NL, PL, PT, RO, SE,
S1, 8K, TR), OAPL (BE, B}, CF, CG, Cl,CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, '1'G).

Published:

—  with imternational search report

—  before the expiration of the time limit for amending the
claims and 10 be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: WATER SOLUBLE ENERGY CURABLE STEREO-CROSSLINKABLE IONOMER COMPPOSITIONS

(57) Abstract: A homogenous, aqueous, energy curable, stereo cross linkable jonomer containing coating composition and a method

of preparing same.



WO 2005/047345 PCT/US2004/037222

WATER SOLUBLE ENERGY CURABLE STEREO-CROSSLINKABLE
IONOMER COMPOSITIONS

FIELD OF THE INVENTION
This invention relates to the synthesis and use of water soluble energy curable

stereo crosslinkable ionomers used in the manufacture of coated and printed materials.

‘

BACKGROUND OF THE INVENTION
lonomers are polymeric compounds carrying electronic charges within the

polymer chain. lonomers build outstanding properties like hardness and solvent
resistance when two or more such polymeric chains create a ladder-type structure by
salt foomation. The ionic complexation of identical (e.g., bridged by a higher-valent
counterion) or opposing charges (e.g., acid/base neutralization of amine-funclional with
carboxyl-functional polymeric species) on the polymer chains results in additional
crosslinks, the number per unit volume of which determines the mechanical strength of
the resulting solid. The more commonly used lonic complexation route typically
proceeds through use of a more stable complex of the bridging counterion with a volatile
material (e.g. ammonia) to allow blending in the liquid state followed by later
crosslinking upon drying to a solid. The acid/base neutralization of two oppositely
charged ionomers to create crosslinking, in contrast, is largely impractical due to the
Impossibility of blending these materials to generate anything other than an intractable
crosslinked solid.

Description of Related Art

The photopolymerization approach to ionomer crosslinking is not novel. U.S.
Patents 6,281,271 and 6,017,982 disclose the energy curing of ethylenically
unsaturated ions to build covalent molecular weight in-situ and to trigger crosslinking via
ionic complexation of identical charges on two or more ionomer chains, in the presence
of water and a divalent metaloxide. U.S. Patent 6,180,040 teaches the formation of an

ionomer via photopolymerization using energy curable compositions of ionic monomers
such as metal acrylic carboxylates copolymerized with polybutadiene resins. These
compounds form ionomers upon polymerization and are bridged over a metal complex
In a second (vulcanization) step. In neither of these examples is the bridging ion an
organic polymer, either preexisting or formed by in-situ polymerization. Fundamentally,
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the ionic complexaudfi Toltes illustrated in the above references yield matenials with

regular, repeating crosslink patterns and compact ionic structures.
lonomers that crosslink only over ethylenically unsaturated moieties (i.e., do not
_employ either bridging ions or acid/base combinations of separate, oppositely charged
ionomers or monomers) are commonly used in coatings and photoresists. These
compounds are usually water soluble polymers carrying ethylenically unsaturated
groups in or grafted onto the polymer chain of the single-chain ionomer. Examples of
these polymer types are neutralized acrylics described in U.S. Patent 4,275,142,
styrene-maleic anhydride described in U.S. Patent 3,825,430 and 4,401,793; and
polyester, or urethane polymer saits described in U.S. Patents 6,207,346 and
5,554,712. Since no use is made of the ionic groups to create additional crosslinks,
cured films made from these ionomers are often structurally weakened by the existence
of ionic charges, as these sites retain moisture, which plasticizes the cured final polymer
{e.g., they show lower rub resistance to water compared to uncharged polymers).

U.S. Patents 4,745,138; 5,868,605 and 6,099,415 disclose the use of
chemically similar but non-neutralized resins in energy curing compositions. However,
these patents do not teach the formation of blends with resins, oligomers, or monomers
that could potentially neutralize an energy curable resin in a way that might crosslink the
polymer. In addition, the viscosity of these non-neutralized resins is typically high. To
bring them to application viscosity they must be diluted with either a large amount of a
low viscosity reactive monomer or with a solvent.

SUMMARY OF THE INVENTION
The invention is the formation and use of water soluble energy curable ionomers

that form a stereo crosslinked network upon curing over ethylenically unsaturated and
polyionic sites. As a result, energy curable stereo-crosslinkable jonomers are produced
that deliver a low viscosity liquid and create a cured solid film having superior
mechanical and solvent resistance properties along with good adhesion to difficuit
substrates. The materials also resist cracking and flaking, and offer improve gloss and
rub resistance, and enhanced coverage when compared to existing materials used in
formulating paints, inks, and coatings.

1



WO 2005/047345 PCT/US2004/037222
DETAILED DESCRIPTION

The present invention shows how in-situ photopolymerization can be used to
generate the opposing charge type of polymer from low-viscosity fiquid
monomer/oligomer blends that have utility in the manufacture of coated and printed
materials. The structures formed in the present invention are random, largely
amorphous, three-dimensional networks of opposing charge polymers with control over
the rigidity of the crosslink. The invention employs lower molecular weight oligomeric
resins and water as solvent to reduce- viscosity and accelerate cure at zero volatile
organic content (VOC). Cure occurs in the presence of the water, and the dissolved
waler is allowed to concurrently dry without application of additional energy to give
cured structures that are surprisingly not sensitive to water. The oligomeric resins are
neutralized with ethylenically unsaturated polyamines to form water-soluble resin salts.
In some instances these salts are liquids (low melting solids), but more generally they
require a water content above 10 % to be fluid. In most instances, in order to provide
useful viscosity, the water content will be above 30%.

In water based energy curable compositions, viscosity reducing monomeric
compounds, typically employed in energy curable compositions are replaced with water.
There are two fundamentally different technologies used in thls field. One derives from
ethylenically unsaturated water based emulsions, which are dried before curing. The
other is based on partially soluble energy curable material where the curing reaction is
carried out in solution and does not necessarily include a drying step before cure. The
precursors employed in the present invention are water soluble at least partially water-
soluble, a state that is obtained from the use of truly water soluble monomers and
oligomers in admixture with the required ionic materials.

Ethylenically Unsaturated Resin

The water soluble ethyleneically unsaturated oligomeric or polymeric resin may
have acid functional groups (e.g. carboxylic acid groups) which are partially or totally
neutralized with a base (e.g., an amine) to form a water soluble resin salt. Alternatively,
the resin may have basic functional groups (e.g. amino groups) which are partially or
totally neutralized with an acid (e.g. a carboxylic acid) to form a water soluble resin salt.
A preferred embodiment is a neutralization product, where a water soluble, acrylated,

resin salt is formed from an ethylenically unsaturated energy curable resin containing’

acrylic groups, methacrylic groups or a combination thereof, and carboxylic acid

3
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functional groups, nélitralized by a base. While a more preferred resin salt product is a

neutralization product prepared from an ethylenically unsaturated amine and a
polyanlonic resin.  Suitable examples of a polyanionic resin are polyacrylic or styrene-
maleic anhydride copolymers, containing carboxyl groups, and having an acld value of
at least 80 (mg KOH per 100 g polymer). Commercially available examples of such
resin are Carboset GA-1167 from BF Goodrich; Joncryl 690 from SC Johnson; and
SMA 1000 from ELF Atochem. It is preferred that the polyanionic resin be partially
esterified via a polymer analog reaction to tallor the final properties of the compound
and the final product of compositions containing the compound (propanol, isopropanol,
stearic alcohol, polypropylene glycol) but that such resin have the same acid number of
80. A preferred modification uses an ethylenically unsaturated alcohol to form an
ethylenically unsaturated polyanionic resin containing at least two such functions per
molecule. The resin is then neutralized to a pH of at least 5.5 with an ethylenically
unsaturated amine or a mixture such amine and ammonia or other caustic component.
If there is no ethylenically unsaturated content in the polyanionic resin, then the tertiary

_amine should be ethylenically unsaturated. If the polyanionic resin is ethylenically
unsaturated, then the tertiary amine may be saturated provided that it contains at least
two amine groups per molecule. However, it is most preferred that both components of
the resin be ethylenically unsaturated.

A particulérly preferred energy curable resin is a styrene/maleic anhydride
copolymer partially esterified with a hydroxy alkyl acrylate or methacrylate. The hydroxy
alkyl acrylate or methacrylate preferably of such resin is preferably hydroxy butyl
acrylate or methacrylate. A partially esterified styrene/maleic anhydride copolymer may
be neutralized without further modification or it may be further partially esterified with an
alkanol such as butanol, propanol, ethanol and the like. _

The acidic or carboxylic acid (anhydride) groups of the energy curable resin are
partially or totally neutralized to provide a resin having the desired range of water
solubility while retalning complete miscibility with other water soluble resins.

The resins used to form the compositions of the present invention while having
an acid number of at least 80 have a molecular weight between 1,000 and 25,000; and
more preferably between 1,000 and 10,000; and most preferably between 1,000 and
5,000.
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Neutralization Agent

Any basic compound (e.g., alkali metal hydroxides such as calcium hydroxide,
potassium, hydroxide and sodium hydroxide, ammonia, amines, etc.) may be used to
neutralize the acidic groups of the resin. Preferred are ammonia, amines or
combinations thereof. Even more preferred is amines, while more particularly preferred
is an ethylenically unsaturated tertiary amine. By employing ethylenically unsaturated
tertiary amines as the neutralizing agent, the acidic groups on the energy curable resin
are totally neutralized to form a water soluble resin having additional polymerizable
ethylenic groups. The use of ethylenically unsaturated teriary amines as the
neutralizing agent further allows the acid groups on the resin to be totally neutralized
which aids in the formation of the stereo cross-linkable water soluble ionomers of the
present invention. _

The ethylenically unsaturated tertiary amine neutralizing agent of the present
invention has the formula:

o o
[ i
R-N(-CH,CHR"-C-O-R"-(-0-C-CHR"=CHz)a)2

wherein R’ is a short chain hydrocarbon group; R" is H or a methyl group; and R™ is
selected from the group consisting of Ci-Cz alkyl, Ci-Cz aralkyl, C4-C2o alkyl
substituted aralkyl and C4-C29 oxyalkylated derivatives; and ais 1, 2, or 3.

Preferably the ethylenically unsaturated tertiary amine is a Michael Addition
product of a primary or secondary amine (e.g., an alkyl amine) and two acrylic esters,
wherein each of the acrylic esters contains two or more acrylate or methacrylate groups
(e.g., wherein the acrylic ester is an acrylate ester or methacrylate ester of an alkane
diol, a polyether diol, a glycol, a glycerol). The primary or secondary amine may be
selected, for example, from ethyl amines, ethanol amines, diethanol amines and
hexamethylene imines and combinations thereof. The acrylic ester may be selected
from hexanediol diacrylate, dipropylene glycol diacrylate (DPGDA), tripropylene glycol
diacrylate (TPGDA), trimethylolpropane triacrylate (TMPTA), pentaerythritol triacrylate
(PETA) and combinations thereof. Examples of commercially available acrylic functional
amines are Laromer 8996 (available from BASF); Ebecryl 7100 (available from UCB),
Suncure 175 (available from Reichhold); and Ebecryl P-104 (available from UCB).
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Stereo Cross-Linkable ionomer

it should be noted that the monomeric/oligomeric nature of the ionomer

components results in a random distribution of the cationic and anionic charges within
the ionomer network (see Figure 1). This differs from existing preformed polymeric
ionomer pairs in which one of the pair of polymers contains cationic charges while the
other contains anionic charges (see Figure 2). In the present invention, stereo cross-
linkable is defined as the ability of the oligomeric ionomers to randomly polymerize In-
situ via two different mechanisms. The first mechanism being a covalent free radical
photopolymerization of the resin. The second mechanism being an ionic cross-link
between the acidic and basic functional groups of the resin in multiple dimensions at the
same time, to form a highly crosslinked polymeric network of infinite molecular mass.
For example, the ethylenically unsaturated tertiary amine neutralizing agent provides
the counter ion for the acidic ethylenically unsaturated resin, which allows the ionomer
formed, to stereo polymerize during photoreaction (via energy curing) and form an
additional cross-linked network over the ethylenically unsaturated groups as well as
over the ionic structure of the resin. Therefore, unlike other water based energy curable
resin technology, where the resistance properties to be imparted by the cured resin
composition depend on, and are a function of, the evaporation of the base (e.g.
ammonia), for example, which shifts the acid base equilibrium in the post cure
composition, here for example, the ethylenically unsaturated tertiary amine neutralizing
base, and neutralized resin form an additional cross-inked network instantly on both
sides of the ionomer.

Upon irradiation, either or both of the ions formed from the two oligomeric
material formations increase in molecular weight by addition polymerization. The use of
(meth)acrylic functional, carboxylic polymeric, and tertiary amine oligomeric resins in an
energy curing mechanism results in the formation of a crosslinked ionomer with a ladder
structure via the formation of covalent bonds as well as opposing ionic bonds. It is
essential that one oligomeric material polymerizes but it is preferred that they both
polymerize. After polymerization, a highly crosslinked structure is formed showing
exceptional properties over conventional and “water-compatible” energy curable
materials existing in the prior art. The use of the present composition in energy curable
leads to improved cure, adhesion, hardness, mechanical and solvent resistance
properties.

The water solubility of the polymeric resin salt of the present invention makes it
especially suitable for water based energy curing processes while the organic acid/base

6
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crosslinking works against the tendency of ionic polymers to become mechanically

.weaker upon absorption of water. The control of the molecular weight between acidic
and basic sites on separate oligomers allows for the formation of highly crosslinked
materials which show much less brittle failure than expected for crosslinked ionomers,

For the synthesis of the resin salt three processes can be used. The first process
starts from a solid carboxylic resin, which will be diluted in tertiary acrylic amine and
optionally, water. The second process starts with the polymer analog reaction of
alcohols with the styrene maleic anhydride resin in a solvent. In a solvent stripping
step, the resin will be neutralized and diluted with tertiary acrylic amine. in the third
process the solvent of the previous described ester modified resin will be azeotropically
distilled with water and partially neutralized with ammonia. Afterward the resin is further
neutralized with acrylated amine at 60°C

Example 1 (Comparative)
SMA-1000 (40 grams, available from Atofina) solid is slurried into water (50
grams) and neutralized to pH 6.5 with concentrated NH4OH (available from Fisher

Sclentific). The resulting solution was 43 % in solids content and had a 31 Pa.s.
viscosity at 10 s-1 at 40 °C.

Example 2
SMA-1000 (40 grams, available from Atofina) solids is slurried into water (50

grams) and neutralized to pH 6.5 .with di(2-hydroxyethyl)methyl amine (15 grams,
available from Aldrich) with heating to 60 °C for 12 hours. The resulting solution was 50
% solids in content and had a 30 Pa.s. viscosity at 10 s-1 at 40 °C.

Example 3
SMA-1000 (35 grams, available from Atofina) solids is slurried into water (50 grams)and

- neutralized to pH 4.5 with concentrated NH,OH (5 grams, available from Fisher
Scientific) followed by addition of acrylated amine 16-101 (10 grams, available from
Reichhold) and heating to 60 °C for 4 hours. After cooling, the resuiting solution was
corrected to pH 6.5 with additional concentrated ammonia and measured to be 48 % in
solids content and had a 48 Pa.s. viscosity at 10 s-1 at 40 °C.



Example 4 {Comparative)
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As described in US Patent 6,559,222, polymeric resin salt, styrene maleic
anhydride copolymer (165 grams) having an acid number of 480 and an average
molecular weight of 1000 were added together under agitation to methyl Isobutyl ketone
(MIBK, 120 grams) . The two materials were then heated to approximately 95-110
degrees C. over 1 to 2 hours under a nitrogen blanket. Next, N, N-dimethylbenzyl amine
(0.8 grams) and a monofunctional aicohol (18 grams) such as n-propanol, ethanal or
octadecanol were then added to form a polymeric mixture having an acid number
between 200 to 210. The nitrogen blanket was then removed and 4-methoxyphenol
(0.12 grams) and N, N-dimethylbenzylamine (0.36 grams) were added. Over a period of
time, for example 60 to 90 minutes, a hydroxy-functional acrylate such as 4-
hydroxybutyl acrylate (55.80 grams) or 2-hydroxy-ethyl acrylate was then added until
the acid number of the polymeric mixture is between 130 to 140. The polymeric mixture
was then distilied and 4-methoxyphenol (0.12 grams ) was added along with ammonium
hydroxide (27.90 grams) and deionized water (327.8 grams). The mixture was then
heated, for example to 99 degrees C. The MIBK and water were then removed by
distillation. When all of the MIBK had been removed, the water is retumed to the mixture
as a water/ammonia distillate. This material was prepared as a 37 % in solids content
in water and neutralized to pH 6.5 with ammonia yielding 23 Pa.s. viscosity at 10 s-1 at
40 °C.

Example 5
To the resin salt solution (108 grams) as prepared in Example 4 at pH 4.5

(containing 37% resin solids in water prior to the final addition of neutralizing base
described in US Patent 6,559,222) at 60 °C was added di(2-hydroxyethyl)methyl amine
(10 grams, Aldrich). After cooling, the resulting solution had a pH of 6.5 and was 43 %
in solids content and 20 Pa.s. viscosity at 10 s-1 at 40 °C.

Example 6
To resin salt solution (100 grams) as prepared in Example 4 at pH 4.5

(containing 37% resin solids in water prior to the final addition of neutralizing base
described in US Patent 6,559,222) at 60 °C was added acrylated amine 16-101 (15
grams, Relchhold) over four hours. Upon cooling, the resulting solution was corrected
to pH 6.5 with concentrated ammonia and measured to be 48 % in solids content and
had a 37 Pa.s. viscosity at 10 s-1 at 40 °C.



WO 2005/047345 PCT/US2004/037222

Example 7 (Comparative)
Laromer 8765 (20 grams, available from BASF Corporation, Mount Olive, NJ)

was added to the resin salt solution (25 grams) as prepared in Example 1. Irgacure
2959 (1.5 grams, available from Ciba) was then added to this solution. To complete the
solution for coating, water (3 grams) and TegoRad 2200N (0.5 grams available from
TegoRad Corporation) were added with stiring, and the solution set aside for 12 hours
to clear the entrained air before coating and curing. The viscosity of coating solution
was 0.35 Pa.s. at 25 °C.

Example 8
Laromer 8765 (17.5 grams, available from BASF) followed by Irgacure 2959 (1.5

grams, available from Ciba) were added with stirring to resin salt solution in water (27
grams) as prepared in Example 2. water (3.5 grams) and TegoRad 2200N (0.5 grams
available from TegoRad Corporation) were then added with stirring, and the solution set
aside for 12 hours to clear the entrained air before coating and curing. The viscosity of
coating solution was 0.38 Pa.s. at 25 °C.

Example 9 ‘
Laromer 8765 (17.5 grams, BASF) followed by Irgacure 2959 (1.5 grams,

available from Ciba) were added with stirring to resin salt solution in water (30.5 grams)
as prepared in Example 3. TegoRad 2200N (0.5 grams available from TegoRad
Corporation) was then added with stirring, and the solution set aside for 12 hours to
clear the entrained air before coating and curing. The viscosity of coating solution was
0.52 Pa.s. at 25 °C.

Example 10 (Comparative)
Laromer 8765 (17.5 grams, BASF) followed by Irgacure 2959 (1.5 grams,

available from Ciba) were added with stirring to resin salt solution in water (30.5 grams)
as prepared in Exampie 4. TegoRad 2200N (0.5 grams, available from TegoRad
Corporation) was then added with sfirring, and the solution set aside for 12 hours to
clear the entrained air before coating and curing. The viscosity of the coating solution
was 0.23 Pa.s. at 25 °C. 4
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Example 11

Laromer 8765 (17.5 grams, available from BASF) followed by Irgacure 2959 (1.5
grams, available from Ciba) were added with stirring to resin salt solution in water (30.5
grams) as prepared in Example 5. TegoRad 2200N (0.5 grams, available from
TegoRad Corporation) was then added with stirring, and the solution set aside for 12
hours to clear the entrained air before coating and curing. The viscosity of the coating
solution was 0.28 Pa.s. at 25 °C.

Example 12
Laromer 8765 (18.0 grams, avallable from BASF) followed by Irgacure 2959 (1.5

grams, available from Ciba) were added with stirring to resin salt solution in water (30
grams) as prepared in Example 6. TegoRad 2200N (0.5 grams, available from
TegoRad Corporation) was then added with stirring, and the solution set aside for 12
hours to clear the entrained air before coating and curing. The viscosity of the coating
solution was 0.25 Pa.s. at 25 °C.

Example 13
The coating solutions described in Examples 7 to 12 were applied by #3 and #5

wire-wound rods to Uncoated Leneta N2A charts (Leneta is a product and trademark of
The Leneta Company, 15 Whitney Rd, Mahwah, NJ). Immediately following coating,
the wet film was cured by passing under 650 mJ/cm? of UV light (two medium pressure
Hg lamps at 300 W/in each, 200 fpm on an RPC Industries processor) in air. The
resulting cured surfaces were conditioned at 75 °F and 48 % Relative Humidity for one
day and the following measurements taken. Gloss was measured at 60-degree angle
using a type DIN Geproft 4501 meter from BYK Gardner parallel to the coating direction.
The rub resistance (an methyl ethyl ketone (MEK) rub and water rub test) was
determined by wetting the cured coating surface and employing light finger pressure to
rub the coating off as detected by the exposure of the underlying ink. The number of
complete back-and-forth cycles required were recorded. Coating adhesion was
measured by taking a convenient length of 610 tape (avallable from 3M Co., St. Paul,
MN), laminating the tape to the cured surface under finger pressure, then lifting the tape
from the surface in one rapid motion at right angle to the coated surface. The adhesion
was rated a pass when the coating remained completely intact and adhered to the
substrate following tape peel. The coating weight was determined gravimetrically by the
difference in weight between a 10 cm X 10 cm piece cut from the coated area and an

10
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identical size piece cut trom a similar area of uncoated stock. Each measurement

reported in Table 1 below Is normalized to the same dry coating weight (4 g/m?).

Table 1
Example Gloss MEKRub Water Rub Adhesion
7 (comparative) 65 6 5 fail
10 (comparative) 89 12 18 pass
1 91 12 16 pass
12 95 35 20 pass

Those skilled in the art having the benefit of the teachings of the present
invention as hereinabove set forth, can effect numerous modifications thereto. These
modifications are to be construed as being encompassed within the scope of the
present invention as set forth in the appended claims.

11
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CLAIMS .

What we claim is:
1. An aqueous, energy curable, homogenous, composition comprising the
neutralization product of
(a) an ethylenically unsaturated acidic resin containing érboxyllc acid, acrylic
functional groups, methacrylic functional groups or a combination thereof,

and
(b) an ammonia, amine, alkali metal hydroxide or a combination thereof; in

(c) water;
where upon curing with an actinic radiation source, a stereo-crosslinked ionomer
forms offering the composition an increased cross-linked density. ‘

2, The composition of Claim 1 wherein the, ethylenically unsaturated resin is a
styrene/maleic anhydride copolymer, partially esterified with a hydroxy alkyl
acrylate or methacrylate functional group.

3. The composition of Claim 2 wherein the partially esterified styrene/maleic
anhydride copolymer is further esterified with an alcohol group.

4, The composition of Claim 1 wherein the neutralizing agent is ammonia,
ethylenically unsaturated amine, or a combination thereof.

5. The composition of Claim 4 wherein the neutralizing agent is ammonia,
ethylenically unsaturated tertiary amine, or a combination thereof

6. The composition according to Claim 1, wherein the ethylenically unsaturated
resin has an acid number of at least 80 and a weight average molecular weight

between 1,000 and 50,000.

7. The composition according to Claim 6, wherein the ethylenically unsaturated
resin has an acid number of at least 80 and a weight average molecular weight

between 1,000 and 25,000.

12
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9.

10.

11.

12.

13.

14.

The' compositior éecording to Claim 7, wherein the ethylenically unsaturated
resin has an acid number of at least 80 and a weight average molecular weight

between 1,000 and 10,000.

An aqueous, energy curable, homogenous, composition comprising:

the neutralization product of

(d) an ethylenically unsaturated basic resin containing amine, acrylic functional
groups, methacrylic functional groups or a combination thereof and

(e) an acid; In

(f) water,

where upon curing with an actinic radiation source, a stereo-crosslinked ionomer

forms offering the composition an increased cross-linked density.

An aqueous, energy curable, homogenous, composition comprising:

the neutralization product of

(a) an ethylenically unsaturated styrene/maleic anhydride copolymer acidic
resin, partially esterified with a hydroxy alky! acrylate, further esterified by an
alcohol, containing carboxylic acidic functional groups; and

(b) an ammonia, ethylenically unsaturated tertiary amine, or a combination
thereof; in

(c) water,

where upon curing with an actinic radiation source, a stereo-crosslinked ionomer

forms offering the composition an increased cross-linked density.

A method for preparing an energy curable coating comprising employing the
composition of Claim 1.

A method for preparing an energy curable coating comprising employing the
composition of Claim 9.

A method for preparing an energy curable coating comprising employing the
composition of Claim 10.

An energy curable coating comprising the composition of Claim 1.

13
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18 Kh éferdy clirdbi&coating comprising the composition of Claim 9. Z/ '

16. An energy curable coating comprising the composition of Claim 10.

14
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COMPOSICIONES DE IONOMEROS ESTEREO-RETICULABLES CURABLES POR

ENERGIA SOLUBLES EN AGUA

Campo de la Invencién

5 Esta invencidén se refiere a la sintesis y uso de
iondmeros estéreo reticulables curables por energia solubles
en agua, usados en la manufactura de materiales recubiertos e

impresos.

10 Antecedentes de la Invenciédén

Los iondémeros son compuestos poliméricos que llevan
cargas electrdénicas dentro de la cadena polimérica. Los
iondémeros acumulan propiedades excepcionales como dureza vy
resistencia a solvente cuando dos o m&s cadenas poliméricas

15 crean una estructura tipo escalera por la formacidén de sal.
La formacién de complejos idbnicos de cargas 1idénticas u

opuestas (por ejemplo, puenteadas por un contador iénico de

valencia superior) (por ejemplo, neutralizacidén éacido/base de
amina funcional con especies poliméricas carboxilo-
20 funcionales) en las cadenas poliméricas, resulta en

reticulaciones adicionales, el numero por unidad de volumen
el cual determina la resistencia mecédnica del sdlido
resultante. Las rutas de formaciones de complejos i6énicos mas
comunmente usadas tipicamente proceden a través del uso de un

25 complejo més estable del contador idénico de puente con un
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material volatil (por ejemplo, amoniaco), para permitir
mezclado en el estado liquido seguido por reticulacién
posterior después del secado a un sdélido. La neutralizacidn
dcido/base de dos iondmeros cargados contrariamente crea
reticulacidén, por el contrario, es ampliamente impractica
debido a la imposibilidad de mezclar estos materiales para
generar cualquier otro distinto a un sdélido reticulado
insoluble.

El procedimiento de fotopolimerizacidn para
reticulacién de iondmeros no es nuevo. Las Patentes
Estadounidenses 6,281,271 y 6,017982, describen la curacidn
por energia de iones etilénicamente insaturados para acumular
pesc molecular covalente in situ y activar la reticulacidn
via formacidén de complejos idénicos de cargas idénticas en dos
0 mas cadenas de iondmeros, en la presencia de agua y un
metaldxido divalente. La Patente Estadounidense 6,180,040,
muestra la formacidén de un iondémero via fotopolimerizacidn
usando composiciones curables por energia de mondmeros
idénicos, tales como carboxilatos acrilicos metalicos
copolimerizados con resinas de polibutadieno. Estos
compuestos forman iondémeros después de la polimerizacidén vy
son puenteados sobre un complejo metalico en una segunda
etapa (vulcanizacidén). En ninguno de estos ejemplos el idén de
puente es un polimero orgdnico, ya sea preexistente o formado

por polimerizacidén in situ. Fundamentalmente, las rutas
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formadoras de complejos idnicos ilustradas en las referencias
anteriores, proporciona materiales con patrones de
reticulacidén, repeticidén, regulares y estructuras idnicas
compactas.

Los 1iondmeros que se reticulan solamente sobre
porciones etilénicamente insaturadas (es decir, no emplean ya
sea lones de puentes o combinaciones acido/base de iondmeros
o mondmeros opuestamente cargados, separados), son comunmente
usados en recubrimientos y fotorresistencias. Estos
compuestos son usualmente polimeros solubles en agua que
llevan grupos etilénicamente insaturados en o 1injertados
sobre la cadena polimérica del iondémero de cadena unica.
Ejemplos de estos tipos de polimeros son acrilicos
neutralizados descritos en la Patente Estadounidense
4,275,142; anhidridos estireno-maleicos descritos en la
Patente Estadounidense 3,825,430 y 4,401,793; y poliéster, o
sales poliméricas de uretano descritas en las Patentes
Estadounidenses 6,207,346 y 5,554,712. Puesto que no se hace
uso de los grupos iénicos para crear reticulaciones
adicionales, las peliculas curadas elaboradas de estos
ionémeros son a menudo estructuralmente debilitadas por la
exlistencia de cargas 1idnicas, conforme estos sitios retienen
humedad, los cuales plastifican el polimero final curado (por
ejemplo, muestran resistencia infericor a la friccidn al agua

comparada con polimeros no cargados).
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Las Patentes Estadounidenses 4,745,138; 5,868,605 vy
6,099,415, describen el uso de resinas quimicamente similares
pero no neutralizadas en composiciones de <curacidén por
energia. Sin embargo, estas patentes no muestran la formacidn
de mezclas con resinas, oligbémeros o mondmeros que podrian
potencialmente neutralizar una resina curable por energia en
una forma que ©podria vreticular el polimerc. Ademas, la
viscosidad de estas resinas no neutralizadas es tipicamente
elevada. Para llevarlas a una viscosidad de aplicacién, deben
ser diluidas con ya sea una cantidad mayor de un mondmero

reactivo de viscosidad inferior o con un solvente.

Sumario de la Invencidén

La invencidén es la formacidén y el uso de iondmeros
curables por energia solubles en agua que forman una red
estero reticulada después de la curacidédn sobre sitios
etilénicamente insaturados y poliidnicos. Como un resultado,
los iondmeros estéreo-reticulables curables por energia son
producidos, que suministran ﬁn ligquido de baja viscosidad vy
crean una pelicula so6lida curada que tiene propiedades de
resistencia al solvente y mecanicas superiores, Jjunto con
buena adhesidén a sustratos dificiles. Los materiales pueden
también resistir el craqueo y descamacidén, y ofrecer brillo
mejorado y resistencia a la friccidén, y cobertura mejorada

cuando se compara con materiales existentes usados en
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formulacidén de pinturas, tintes y recubrimientos.

Descripcién Detallada de la Invencidn

La presente invencidén muestra como puede ser usada
la fotopolimerizacidén in situ para generar el tipo de carga
opuesta de polimero de mezclas de mondémero/oligdémero liquidas
de baja viscosidad, que tienen utilidad en la manufactura de
materiales recubiertos e impresos. Las estructuras formadas
en la presente invencidén son redes tridimensionales,
grandemente amorfas, aleatorias, de polimeros de carga
opuesta con control sobre la rigidez de la reticulacidén. La
invencién emplea resinas oligoméricas de peso molecular
inferior y agua como solvente para reducir la viscosidad vy
acelerar la curacidén a contenido organico volatil cero (COV).
La curacidén ocurre en la presencia del agua, y el agua
disuelta se deja concurrentemente secar sin aplicacidén de
energia adiciocnal ©para dar estructuras curadas que son
sorprendentemente no sensibles al agua. Las resinas
oligoméricas son neutralizadas con poliaminas etilénicamente
insaturadas para formar sales de resinas solubles en agua. En
algunos casos, estas sales son liquidas (sélidos de bajo
punto de fusidn), pero ma&s generalmente, requieren un
contenido de agua arriba del 10% para ser fluidas. En muchos
casos, para proporcionar viscosidad util, el contenido de

agua estard por arriba del 30%.
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En composiciones curables por energia a base de
agua, los compuestos monoméricos gque reducen la viscosidad
tipicamente empleados en composiciones curables por energia,
son reemplazados con agua. Existen dos tecnologias
fundamentalmente diferentes usadas en este campo. Una se
deriva de emulsiones a base de agua etilénicamente
insaturadas, las cuales se secan antes de la curacidn. La
otra se basa en material curable por energia parcialmente
soluble, en donde la reaccidén de curacidén se lleva a cabo en
solucidén y no necesariamente incluye una etapa de secado
antes de la cura. Los precursores empleados en la presente
invencién son solubles en agua, al menos parcialmente
solubles en agua, un estado que se obtiene a partir del uso
de mondémeros realmente solubles en agua y oligbémeros en

mezcla con los materiales idnicos requeridos.

Resina Etilénicamente Insaturada

La resina oligomérica o polimérica etilénicamente
insaturada soluble en agua, puede tener grupos funcionales
acidos (por ejemplo, grupos de acido carboxilico), los cuales

son parcialmente o totalmente neutralizados con una base (por

ejemplo, una amina), para formar una sal de resina soluble en
agua. Alternativamente, la resina puede tener grupos
funcionales béasicos (por ejemplo, grupos amino), los cuales

son parcialmente o totalmente neutralizados con un acido (por
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ejemplo, un acido carboxilico), para formar una sal de resina
soluble en agua. Una modalidad preferida es un producto de
neutralizacidn, en donde una sal de resina acrilada, soluble
en agua, se forma a partir de una resina curable por energia
etilénicamente 1insaturada que contiene grupos acrilicos,
grupos metacrilicos o una combinacién de los mismos; y grupos
funcionales de acido carboxilico, neutralizados por base.
Mientras, un producto de sal de resina mas preferido es un
producto de neutralizacién preparado a partir de una amina
etilénicamente insaturada y una resina polianidénica. Ejemplos
adecuados de una resina polianidénica son copolimeros de
anhidrido estireno-maleico o poliacrilico, que contienen
grupos carboxilo y que tienen un valor acido de al menos 80
(mg KOH por 100 g de polimero). Ejemplos comercialmente
disponibles de tales resinas son Carboset GA-1167 de BF
Goodrich; Joncryl 690 de SC Johnson; y SMA 1000 de ELF
Atochem. Se prefiere que la resina ©polianidnica sea
parcialmente esterificada via una reaccidén anadloga de
polimero para ajustar las propiedades finales del compuesto vy
el producto final de las composiciones que contienen el
compuesto (propanol, isopropanol, alcohol estedrico,
propilenglicol), pero que tales resinas tengan el mismo
numero acido de 80. Una modificacidén preferida usa un alcohol
etilénicamente insaturado para formar una resina polianidnica

etilénicamente insaturada que contiene al menos dos de tales
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funciones por molécula. La resina es entonces neutralizada a
un pH de al menos 5.5 con una amina etilénicamente insaturada
© una mezcla de tal amina y amoniaco u Otro componente
caustico. Si no existe contenido etilénicamente insaturado de
la resina polianiénica, entonces 1la amina terciaria debe ser
etilénicamente insaturada. Si 1la resina polianiénica es
etilénicamente insaturada, entonces la amina terciaria puede
ser saturada siempre que contenga al menos, dos grupos de
amina por molécula. Sin embargo, es mas preferido gue ambos
componentes de la resina sean etilénicamente insaturados.

Una resina curable por energia particularmente
preferida es un copolimero de anhidrido estireno/maleico

parcialmente esterificado con un hidroxialquilacrilato o

metacrilato. El hidroxialguilacrilato o metacrilato
preferiblemente de tal resina, es preferiblemente
hidroxibutilacrilato o metacrilato. Un copolimero de

anhidrido estireno/maleico parcialmente esterificado, puede
ser neutralizado sin modificacién adicional o puede ser
ademas, parcialmente esterificado con un alcanol tal como
butanol, propanol, etanol y similares.

Los grupos de 4&cido carboxilico (anhidridos) o
acidicos de la resina curable por energia, son parcialmente o
totalmente neutralizados para proporcionar wuna resina que
tiene el intervalo deseado de solubilidad en agua, mientras

retiene completa miscibilidad con otras resinas solubles en

)
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agua.

Las resinas usadas para formar las composiciones de
la presente invencidn mientras tienen un numero &cido de al
menos 80, tienen un peso molecular entre 1,000 y 25,000; vy
més preferiblemente entre 1,000 y 10,000; y mayormente de

manera preferible entre 1,000 y 5,000.

Agente de Neutralizacidn

Cualquier compuesto basico (por ejemplo, hidréxidos
de metal &lcali tales como hidrdéxido de calcio, hidréxido de
potasio e hidrdxido de sodio, amoniaco, aminas, etc.), puede
ser usado para neutralizar los grupos acidicos de la resina.

Preferidos son amoniaco, aminas o combinaciones de 1los

mismos. Auin mas preferidas son aminas, mientras méas
particularmente preferidas son aminas terciarias
etilénicamente insaturadas. Empleando aminas terciarias

etilénicamente insaturadas como el agente neutralizante, los
grupos acidicos en la resina curable por energia son
totalmente neutralizados para formar una resina soluble en
agua que tiene grupos etilénicos polimerizables adicionales.
El uso de aminas terciarias etilénicamente insaturadas como
el agente neutralizante, ademds permite a los grupos &cidos
en la resina ser totalmente neutralizados, lo cual ayuda en
la formacién de los iondmeros solubles en agua estereo-

reticulables de la presente invencidn.

<

3
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El agente neutralizante de amina terciaria
etilénicamente insaturado de la presente invencidn, tiene la

férmula:

O O

I I
R'-N(-CH,CHR"-C-0-R"-(-O-C-CHR"=CH2)a)>

en donde R’ es un grupo hidrocarburo de cadena
corta; R” es H o un grupo metilo; y R”’ se selecciona del
grupo que consiste de alquilo C;-Cyq, aralquilo C;-Cyg,
aralquilo sustituido con alquilo C1-Cao y derivados
oxialquilados C;-Cyp; v a es 1, 2 &6 3.

Preferiblemente, la amina terciaria etilénicamente
insaturada es un producto de Adicidén Michael de una amina
primaria o secundaria (por ejemplo, una alquilamina) y dos
ésteres acrilicos, en donde cada uno de los ésteres acrilicos
contiene dos o mas grupos acrilatos o metacrilatos (por
ejemplo, en donde el éster acrilico es un éster acrilato o
éster metacrilato de un alcandiol, un poliéter diol, un
glicol, un glicerol). La amina primaria o secundaria puede
ser seleccionéda por ejemplo, de etilaminas, etanolaminas,
dietanolaminas y hexametileniminas y combinaciones de las
mismas. El éster acrilico puede ser seleccionado de
diacrilato de hexandiol, diacrilato de dipropilenglicol
(DPGDA), diacrilato de tripropilenglicol, (TPGDA),
triacrilato de trimetilolpropano (TMPTA), triacrilato de

pentaeritritol (PETA) y combinaciones de los mismos. Ejemplos
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de aminas funcionales acrilicas comercialmente disponibles
son Laromer 8996 (disponible de BASF); Ebecryl 7100

(disponible de UCB); Suncure 175 (disponible de Reichhold); vy

Ebecryl P-104 (disponible de UCB).

Ionémero Estéreo Reticulable

Se debe notar que la naturaleza
monomeérica/oligomérica de los componentes ionémeros resulta
en una distribucién aleatoria de las cargas catiénicas y
anidnicas dentro de la red de iondémero (véase Figura 1). Esto
difiere de los pares de iondmeros poliméricos preformados
existentes, en los cuales uno de los pares de polimeros
contiene cargas catidnicas mientras el otro contiene cargas
anioénicas (véase Figura 2). En la presente invencidn, estéreo
reticulable se define como la capacidad de los ionémeros
oligoméricos para polimerizar aleatoriamente in situ via dos
mecanismos diferentes. El primer mecanismo es una
fotopolimerizacién radical libre covalente de la resina. E1
segundo mecanismo es una reticulacién iénica entre los grupos
funcionales acidicos y béasicos de la resina en dimensiones
maltiples al mismo tiempo, para formar una red polimérica
altamente reticulada de masa molecular infinita. Por ejemplo,
el agente neutralizante de amina terciaria etilénicamente
insaturada, proporciona el ién contador para la resina

etilénicamente insaturada acidica, lo cual permite al
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ionémero formado, estéreo polimerizarse durante la foto-
reaccién (via curacién por energia) vy formar una red
reticulada adicional sobre los grupos etilénicamente
insaturados, asi como también sobre la estructura idnica de
la resina. Por lo tanto, a diferencia de otra tecnologia de
resina curable por energia a base de agua, en donde las
propiedades de resistencia a ser impartidas por la
composicidén de resina curada dependen de, y son una funcién
de la evaporacién de la base (por ejemplo amoniaco), por
ejemplo, la cual cambia el equilibrio de la base &cida en la
composicidén de cura posterior, aqui por ejemplo, la base
neutralizante de amina terciaria etilénicamente insaturada y
la resina neutralizada, forman una red reticulada adicional
instantdneamente en ambos lados del iondmero.

Después de la irradiacién, cualquiera o ambos de
los iones formados de las dos formaciones de material
oligomérico, incrementan en peso molecular por polimerizacién
de adicién. El uso de resinas oligoméricas de amina terciaria
y carboxilicas poliméricas, (met)acrilicas funcionales en un
mecanismo de curacidén por energia, resulta en la formacién de
un iondmero reticulado con una estructura de escalera via la
formacidén de enlaces covalentes, asi como también de enlaces
idénicos opuestos. Es esencial gque un material oligomérico se
polimerice, pero se prefiere que ambos se polimericen.

Después de la polimerizacién, wuna estructura altamente
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reticulada se forma mostrando propiedades excepcionales sobre
materiales curables por energia “compatible con agua” y
convencionales existentes en la técnica anterior. El uso de
la presente composicién en materiales curables por energia
conduce a cura mejorada, adhesidn, dureza( propiedades
mecanicas y de resistencia al solvente.

La solubilidad en agua de la sal de resina
polimérica de la presente invencién, hace especialmente
adecuado los procesos de curacién por energia a base de agua
mientras la reticulacién de A&cido/base organica funciona
contra - la tendencia de polimeros iénicos para volverse
mecanicamente mads débiles en la abéorcién de agua. El control
del peso molecular entre sitios acidicos vy basicos en
oligbémeros separados permite la formacién de materiales
altamente reticulados, lo cual muestra mucho menos falla
quebradiza que la esperada para iondmeros reticulados.

Para la sintesis de la sal de resina, se pueden
usar tres procesos. El primer proceso parte de una resina
carboxilica sdlida, la cual serd diluida en la amina acrilica
terciaria y opcionalmente agua. El segundo proceso parte con
la reaccidén andloga polimérica de alcoholes con la resina de
anhidrido estireno maleico en un solvente. En una etapa de
retiro del solvente, la resina serd neutralizada y diluida
con amina acrilica terciaria. En el tercer proceso, el

solvente de 1la resina modificada del éster previamente
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descrita, sera destilada de forma azeotrdépica con agua vy

parcialmente neutralizada con amoniaco. Posteriormente, la

resina es neutralizada adicionalmente con amina acrilada a

60°C.
Ejemplo 1 (Comparativo)
El sélido SMA-1000 (40 gramos, disponible de
Atofina), es formado en suspensién en agua (50 gramos) vy

neutralizado a pH 6.5 con NH4OH concentrado (disponible de
Fisher Scientific). La solucién resultante fue 43% de
contenido de sélidos y tiene una viscosidad de 31 Pa.s. a 10

s-1 a 40°C.

Ejemplo 2
El sélido SMA-1000 (40 gramos, disponible de
Atofina) es formado en suspensién en agua (50 gramos) vy
neutralizado a pH 6.5 con di(2-hidroxietil)metilamina (15
gramos, disponible de‘Aldrich) con calentamiento a 60°C por
12 horas. La solucidédn resultante fue 50% de contenido de

sélidos y tiene una viscosidad de 30 Pa.s. a 10 s-1 a 40°C.

Ejemplo 3
El sdélido SMA-1000 (35 gramos, disponibles de
Atofina), es formado en suspensién en agua (50 gramos) vy

neutralizado a pH 4.5 con NH4OH concentrado (5 gramos,
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disponible de Fisher Scientific) seguido por la adicidén de
amina acrilada 16-101 (10 gramos, disponible de Reichhold) vy
calentado a 60°C por 4 horas. Después del enfriamiento, la
solucién resultante fue corregida a pH 6.5 con amoniaco
concentrado adicional y medida para ser de 48% en contenido

de sé6lidos y tiene una viscosidad de 48 Pa.s. a 10 s-1 a40°cC.

Ejemplo 4 (Comparativo)

Como se describe en la Patente Estadounidense
6,559,222, la sal de resina polimérica, el copolimero de
anhidrido estireno maleico (165 gramos) que tienen un numero
acido de 480 y un peso molecular promedio de 1000, fueron
agregaron Jjuntos Dbajo agitacién a metil isobutil cetona
(MIBK, 120 gramos). Los dos materiales fueron entonces
calentados a aproximadamente 95-110°C, aurante 1 & 2 horas
bajo un manto de nitrdégeno. Después, fueron agregados
entonces N,N-dimetilbencilamina (0.8 gramos) vy wun alcohol
monofuncional (18 gramos) tal como n-propanol, etanol u
octadecanol, para formar una mezcla polimérica que tiene un
numero Aacido entre 200 a 210. El manto de nitrbdgeno entonces
fue removido y se agregaron 4-metoxifenol (0.12 gramos) vy
N,N-dimetilbencilamina (0.36 gramos). Durante un periodo de
tiempo, por ejemplo 60 a 90 minutos, un acrilato hidroxi
funcional tal como 4-hidroxibutilacrilato (55.80 gramos) 6 2-

hidroxi-etil acrilato, fueron entonces agregados hasta que el

Jl
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numero acido de la mezcla polimérica estd entre 130 a 140. La
mezcla polimérica fue entonces destilada y se agregd 4-
metoxifenol (0.12 gramos) junto con en hidréxido de amonio
(27.90 gramos) y agua desionizada (327.8 gramos). La mezcla
fue entonces calentada, por ejemplo, a 99°C. La MIBK y el
agua fueron entonces removidos por destilacién. Cuando toda
la MIBK ha sido removida, el agua es regresada a la mezcla
como un destilado de agua/amoniaco. El material fue preparado
como un 37% en contenido de s6lidos en agua, y neutralizado a
pH 6.5 con amoniaco, proporcionando una viscosidad de 23

Pa.s. a 10 s-1 a 40°C.

Ejemplo 5

A la solucién de sal de resina (108 gramos) como se
prepard en el Ejemplo 4 a pH 4.5 (que contiene 37% de sélidos
de resina en agua antes de la adicién final de base
neutralizante descrita en la Patente vEstadounidense
6,559,222), a 60°C se agregd di(2-hidroxietil)metilamina (10
gramos, Aldrich). Después del enfriamiento, la soluciédn
resultante tiene un pH de 6.5 y es de 43% en contenido de

sélidos y viscosidad de 20 Pa.s. a 10 s-1 a 40°C.

Ejemplo 6

A la solucién de sal de resina (100 gramos) como se

prepard en el Ejemplo 4 a pH 4.5 (que contiene 37% de sélidos
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de resina en agua antes de la adicién final de Dbase
neutralizante descrita en la Patente Estadounidense
6,559,222), a 60°C se agregd amina acrilada 16-101 (15
gramos, Reichhold) durante cuatro horas. Después del
enriamiento, la solucién resultante fue corregida a pH 6.5
con amonliaco concentrado y medida para ser 48% en contenido

de sélidos y tiene una viscosidad de 37 Pa.s. a 10 s-1 a

40°C.

Ejemplo 7 (Comparativo)

Se agregé Laromer 8765 (20 gramos, disponible de
BASEF Corporation, Mount Olive, NJ) a la solucidn de sal de
resina (25 gramos), como se preparé en el Ejemplo 1. Se
agregbé entonces Irgacure 2959 (1.5 gramos, disponible de
Ciba) a esta solucidén. Para completar la solucidén para
recubrimiento, se agregaron agua (3 gramos) vy TégoRad 2200N
(0.5 gramos disponible de TegoRad) con agitacién, y la
solucién se dejoé a un lado por 12 horas para separar el aire
entrante antes del recubrimiento y curacién. La viscosidad de

la solucidén de recubrimiento fue de 0.35 Pa.s. a 25°C.

Ejemplo 8
Se agregaron Laromer 8765 (17.5 gramos, disponible
de BASF), seguido por Irgacure 2959 (1.5 gramos, disponible

de Ciba) con agitacién a la solucién de sal de resina en agua



10

15

20

25

18

(27 gramos) como se prepard en el Ejemplo 2. Fueron agregados
entonces agua (3.5 gramos) y TegoRad 2200N (0.5 gramos
disponible de TegoRad Corporation) con agitacién, vy la
solucidn se dejoé a un lado por 12 horas para separar el aire
entrante antes del recubrimiento y curacién. La viscosidad de

la solucidén de recubrimiento fue de 0.38 Pa.s. a 25°C.

Ejemplo 9

Se agregaron Laromer 8765 (17.5 gramos, BASF),
seguido por Irgacure 2959 (1.5 gramos, disponible de Ciba)
con agitacidén a la solucidén de sal de resina en agua (30.5
gramos) como se prepard en el Ejemplo 3. Se agregd entonces
TegoRad 22OQN (0.5 gramos disponible de TegoRéd Corporation)
con agitacidén, y la solucidén se dejé a un lado por 12 horas
para separar el ailre entrante antes del recubrimiento vy

curacidn. La viscosidad de la solucién de recubrimiento fue

de 0.52 Pa.s. a 25°C.

Ejemplo 10
Se agregaron Laromer 8765 (17.5 gramos, BASF),
seguido por Irgacure 2959 (1.5 gramos, disponible de Ciba)
con agitacidén a la solucidén de sal de resina en agua (30.5
gramos) como se prepard en el Ejemplo 4. Se agregd entonces
TegoRad 2200N (0.5 gramos disponible de TegoRad Corporation)

con agitacidn, y la solucién se dejdé a un lado por 12 horas
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para separar el aire

curacidén. La viscosidad de 1la

de 0.23 Pa.s. a 25°C.

entrante

antes del recubrimiento vy

solucién de recubrimiento fue

Ejemplo 11

Se agregaron Laromer

de BASF),

(30.5 gramos)

entonces TegoRad 2200N (0.5

Corporation) con agitacidn, vy

por 12 horas para separar

recubrimiento y curacién. La

sequido por Irgacure 2959

como se prepard en el Ejemplo 5.

8765 (17.5 gramos, disponible

(1.5 gramos, disponible

de Ciba) con agitacidén a la solucidén de sal de resina en agua

Se agregd

gramos disponible de TegoRad

la solucidén se dejd a un lado

el aire entrante antes del

viscosidad de la solucidén de

recubrimiento fue de 0.28 Pa.s. a 25°C.
Ejemplo 12
Se agregaron Laromer 8765 (17.5 gramos, disponible

de BASF),
de Ciba)
como se

(30 gramos) prepard

entonces TegoRad 2200N (0.5
Corporation) con agitacién, vy

por 12 horas para separar

recubrimiento y curacién. La

recubrimiento fue de 0.25 Pa.s.

seqguido por Irgacure 2959

(1.5 gramos, disponible

con agitacidén a la solucién de sal de resina en agua

en el Ejemplo 6. Se agregd

gramos disponible de TegoRad

la solucidén se dejd a un lado

el alre entrante antes del

viscosidad de la solucidn de

a 25°C.

7
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Ejemplo 13

Las soluciones de recubrimiento descritas en los
Ejemplos 7 a 12, fueron aplicadas por varillas bobinadas #3 vy
#5 en diagramas Leneta N2A No recubiertos (Leneta es un
producto y marca comercial de The Leneta Company, 15 Whitney
Rd, Mahwah, NJ.). Inmediatamente después del recubrimiento,
la pelicula humeda fue curada paséandola bajo 650 mJ/cm?® de
luz UV (dos lamparas de Hg de presidédn media a 300 W/en cada
una, 200 fpm en un procesador de RPC Industries) en aire. Las
superficies curadas resultantes fueron acondicionadas a 75°F
(23.8°C) y 48% de Humedad Relativa por un dia y se tomaron
las siguientes mediciones. El brillo fue medido a un é&ngulo
de 60 grados usando un medidor tipo DIN Geproft 4501 de BYK
Gardner paralelo a la direccidén del recubrimiento. La
resistencia a la friccidén (una prueba de resistencia al agua
y a la friccidén con metiletilcetona (MEK), fue determinada
humedeciendo la superficie recubierta curada y empleando
presidn ligera del dedo para friccionar el recubrimiento como

se detecta por la exposicién de la tinta subyacente. Fue

registrado el numero de ciclos reciprocos completos. La

adhesién de recubrimiento fue medida tomando una longitud
conveniente de cinta 610 (disponible de 3M Co., St. Paul,
MN), laminando la cinta a la superficie curada bajo presidn
del dedo, después levantando la cinta de la superficie en un

movimiento rapido en angulo recto a la superficie recubierta.
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La adhesidén fue clasificada un paso cuando el recubrimiento

permanecid
después del

recubrimiento fue

completamente

determinado

intacto

desprendimiento de

adherido

cinta.

al

sustrato

peso del

gravimétricamente por

la

diferencia en peso entre un corte de pieza de 10 cm x 10 cm a

partir del area recubierta

idéntico a

recubierta.

partir de

area

similar de

una pila

Cada medicién reportada en la Tabla 1 abajo,

normalizada al mismo peso del recubrimiento seco (4 gl/m%.

Tabla 1
Ejemplo Brillo Friccidén Friccidn Adhesidn
por MEK por Agua
7 65 6 5 Falla
(comparativo)
10 89 12 18 Paso
(comparativo)
11 91 12 16 Paso
12 95 35 20 paso
Aquellos expertos en la técnica que tienen

y un corte de pieza de tamario
no

€S

el

beneficio de las ensefianzas de la presente invencidén como se

expone en este documento anteriormente, pueden efectuar

numerosas modificaciones a ésta. Estas modificaciones son

para ser construidas por estar abarcadas dentro del alcance

de la presente invencién como se

expone en las

reivindicaciones adjuntas.
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REIVINDICACIONES
Habiéndose descrito la invencidén como antecede, se
reclama como propiedad lo contenido en las siguientes

reivindicaciones.

1. Una composicidén homogénea, curable por energia,
acuosa, caracterizada porque comprende el producto de
neutralizacidén de:

(a) una resina acidica etilénicamente insaturada
que contiene acido carboxilico, grupos funcionales acrilicos,
grupos funcionales metacrilicos o una combinacién de los
mismos, Yy

(b) un amoniaco, amina, hidréxido de metal alcali o
combinacidén de los mismos; en

(c) agua;

en donde después de la curacién con una fuente de
radiacién actinica, un iondmero estéreo-reticulable se forma

ofreciendo a la composicidn una densidad reticulada

incrementada.
2. La composiciodn de conformidad con la
reivindicacidn 1, caracterizada porque la resina

etilénicamente insaturada es un copolimero de anhidrido
estireno/maleico, parcialmente esterificado «con un grupo
funcional metacrilato o hidroxialquilacrilato.

3. La composicién de conformidad con la
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reivindicacién 2, <caracterizada porque el copolimero de
anhidrido estireno/maleico parcialmente esterificado es
ademas esterificado con un grupo alcohol.

4. La composicidn de conformidad con la
reivindicacién 1, caracterizada porque el agente
neutralizante es amoniaco, amina etilénicamente insaturada o
una combinacién de los mismos.

5. La composicidén de conformidad con la
reivindicacién 4, caracterizada porque el agente
neutralizante es amoniaco, amina terciaria etilénicamente
insaturada o una combinacién de los mismos.

6. La composiciodn de conformidad con la
reivindicacién 1, caracterizada porque la resina
etilénicamente insaturada tiene un numero &cido de al menos
80 y un peso molecular promedio en peso entre 1,000 y 50,000.

7. La composicidn de conformidad con la
reivindicacidén o, caracterizada porque la resina
etilénicamente insaturada tiene un numero &cido de al menos
80 y un peso molecular promedio en peso entre 1,000 yA25,OOO.

8. La composicidn de conformidad con la
reivindicacidn 7, caracterizada porque la resina
etilénicamente insaturada tiene un numero Aacido de al menos
80 y un peso molecular promedio en peso entre 1,000 y 10,000.

9. Una composicién homogénea, curable por energia,

acuosa, caracterizada porque comprende el producto de
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neutralizacidén de:

(a) una resina basica etilénicamente insaturada que
contiene amina, grupos funcionales acrilicos, grupos
funcionales metacrilicos o una combinacién de los mismos vy

5 (b) un acido; en

(d) agua,

en donde después de la curacidén con una fuente de
radiacidén actinica, un iondémero estéreo-reticulado se forma
ofreciendo a la composicidn una densidad reticulada

10 incrementada.

10. Una composicién homogénea, curable por energia,
acuosa, caracterizada porque comprende el producto de
neutralizacidén de:

{(a) una resina acidiéa de copolimero de anhidrido

15 estireno/maleico etilénicamente insaturado, parcialmente
esterificada con un hidroxialquilacrilato, ademéas
esterificado por un alcohol, que contiene grupos funcionales

¢
acidicos carboxilicos; y

(b) un amoniaco, amina terciaria etilénicamente

20 insaturada, o una combinacién de los mismos; en

(c) agua,

en donde después de la curacidén con una fuente de
radiacidén actinica, un iondmero estéreo-reticulado se forma
ofreciendo a la composicidén una densidad reticulada

25 incrementada.
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11. Un método para preparar una composicidn de
recubrimiento curable por energia, caracterizado porque se
emplea la composicién de conformidad con la reivindicacién 1.

12. Un método para preparar una composicién de
recubrimiento curable por energia, caracterizado porque se
emplea la composicidén de conformidad con la reivindicacidén 9.

13. Un método para preparar una composicidn de
recubrimiento curable por energia, caracterizado porque se
emplea la composicién de conformidad con la reivindicacién
10.

14. Una composicidén de recubrimiento curable por
energia, caracterizada porque , comprende la composicién de
conformidad con la reivindicaciédn 1.

15. Una composicidédn de recubrimiento curable por
energia, caracterizada porque comprende la composicién de
conformidad con la reivindicacién 9.

16. Una composicidén de recubrimiento curable por
energila, caracterizada porque comprende la composicidén de

conformidad con la reivindicacidén 10.
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RESUMEN DE LA INVENCION

g

La presente invencidén se refiere a una composicién

de recubrimiento que contiene un

reticulable,

curable por energia, acuoso,

método para preparar la misma.

iondémero

homogéneo,

estéreo

y a un
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Under Article 19, only the claims may be amended,

59
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The jeiter must be in English or Fronch, at the choice of the applicant. However, if the fanguage of the
internationsd is English, the letter must he In English; if the language of the international sppilication
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NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. (t must, in
particular, indicate, in connection with each claim appearing in the intermational application (it being understood
that identical indications conceming several claims may be grouped),whether

(i) the claim is unchanged,

(#) the claim s cancelled;

(i) the olaim is new;

{w) the ciaim raplaces one or more olaims as filed;

{v) the olaim is the result of the division of a claim as filed.

The following exampies Niustrate the manner in which amendments must be expisined In the
accompanying letter:

t. [Where originally there were 48 claims and after amendment of some claims there are 51):
“Claims 1 to 23, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers;
claims 30, 33md$undlmpod new claims 49 to 51 added.*

2. [Where oniginaily there were 15 claims and after amendment of all dlaims there are 11]:
*Claima 1 to 15 replaced by amendad claims 1 to 11.°

3. Mhmmgndlyhmmﬂdmomdﬂnmndmuheonuﬂmuﬂngmdmumdnm
new claims):
“Claims 1 to 6 and 14 unchanged, claims 7 to 13 cancsfied; new claims 15, 16 and 17 added . or
“Claims 7 to 13 cancelled; new ciaims 15, 18“17Mdm«dnmum¢

4. [Where various kinds of amendments are made}:
*Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelied; claims 14, 15 and 16 replaced by amended
olaim 14, claim 17 subdivided into amended dlaims 15, 16 and 17; new claims 20 and 21 added.*

“Statement under wticle 19(1)" (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact
m;.ug(.‘:)r;-mmmwh-umhmm and the drawings {which cannot be amended under

The statement will be published with the intemational application and the amendad olaime.
t must be in the language in which the intemational apppfication is to be published.
& must be brief, not exceeding 500 words if in Engliah or if tranalated into English.

It should not be confused with and does not replace the lelter indicating the differences between the claims
a8 filod and as amended. it must be fitad on a separate sheet and must be identified as such by a heading,
preferably by using the words “Statement under Asticle 19(1)."

it may not cortain any disparaging comments on the intemational search report or the relevance of citations
contamed in that report. Reference to citations, relevant to a given cleim, contained in the intemational ssarch
repart may be made only in connection with an amendment of that claim.

Consequence if a demand for internationat preliminary examination haa already been filad

W, at the time of filing any amendments under Article 19, a demarnxt for intemational prefiminary examination
has aiready been submiited, the spplicant must preferably, at the same time of fifing the amendments with the
Iintemational Bureau, aiso file a copy of such amendments with the intemational Pretiminary Examining
Authority (see Rule 62.2(a), first sertencs).

Conssgquancs with regard to tranaiation of the intemnational application for entry into the national phase

The applicant's sttention is drawn to the fact that, where upon entry info the national phase, a transiation of the
claims as amended under Article 19 may have to be furnished to the designated/siected Offiosa, instead of, or
in addition to, the transiation of the claims as filed.

For further details on the requirements of each designated/eiected Office, see Votume 1| of the PCT Applicant's
Guide.

Notes to Form PCTASA/220 (second sheet) (January 1994)



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Articie 18 and Rules 43 and 44)

Applicant’s or agent's file reference FOR FURTHER see Form PCT/IS N220

Cc-574 ACTION as well as, where applicable, item 5 below.
internationai application No. Intemational filing date (day/month/year) (Eartiest) Priority Date (day/month/year)
PCT/US2004 /037222 05/11/2004 06/11/2003
Applicant

SUN CHEMICAL CORPORATION

This International Search Report has been prepared by this International Searching Authority and is transmitted to the appticant
according to Article 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of ___ 4 sheets.
ItIs also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of the international application In the
language in which it was filed, unless otherwise indicated under this item.

The international search was carried out on the basis of a translation of the intemational application fumished to
this Authority (Rule 23.1(b)).

With regard to any nucleotide and/or amino acki sequence disclosed in the international application, see Box No. 1.

Certain claims were found unsearchable (See Box ).

OO 0O

Unity of invention is lacking (see Box lil).

4. With regard to the title,
the text is approved as submitied by the applicant.
the text has been established by this Authority to read as foliows:

WE

5. With regard to the abstract,
[X]  thetextis approved as submitted by the applicant.

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of malling of this intemational search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure ot the drawings to be published with the abstract is Figure No.
[[] assupgested by the applicant.
[[] assetected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
o. [ ] none of the figures is to be published with the abstract.

Form PCT/ISA/210 (tirst sheet) (January 2004)



INTERNATIONAL SEARCH REPORT

Internationat Application No

PCT/US2004/037222

A. CLASSIFICATION OF SUBJECT MATTER
IPC 7 CO8F8/00 C08F8/44

According to Internationai Patent Classification (FPC) or to both national ctassiication and IPC

¢

D

8. FIELDS SEARCHED

Minimum documentatlon searched (classification sysiem followed by classificatton symbols)

IPC 7 CO8F (C09D

Documentation searched other than minimum documentation to the exient that such documents are inctuded in the fields searched

EPO-Internal, WPI Data, PAJ

Electronic data base consulted during the international search (name of data base and, where practical, search fenms used)

C. DOCUMENTS CONSIDERED YO BE RELEVANT

Category ° | Citation ol document, with indication, where appropriate, of the relevant passages

Relgvant to ciaim No.

X US 6 559 222 B1 (ROONEY JOHN ET AL)
6 May 2003 (2003-05-06)

cited in the application

the whole document

X US 4 745 138 A (THANAWALLA ET AL)
17 May 1988 (1988-05-17)

cited in the application

the whole document

X US 3 425 977 A (MARTIN SKOULTCHI ET AL)
4 February 1969 (1969-02-04)

the whole document

X US 3 862 067 A (MOTIER ET AL)

21 January 1975 (1975-01-21)

the whole document

-/-=

1-8,10,
11,13,
14,16

1,4-8,
11,14

1,4-8,
11,14

1,4-8,
11,14

m Further documents are tisted in the continuation of box C.

E Patent family members are listed in annex.

° Special categories of cited documents :

*A* documeni dafining the general state of the an which is not
considored to be of particular relevance

invention
‘E* eartier document but published on or after the intemational

T later documem published after the intemational fiing date
or priority date and not in conflict with the
dited to understand the principle or theory undertying the

n but

filing date

°L* document which may throw doubts on priorily daim(s) or
which is cited to establish the publication date of another
citation or other speciat reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

°*P* document published prior to the intemationat filing date but
later than the priority date claimed

*¥Y* document of particular re}

*X* document of particular relevance; the claimad invention

cannot be considered novel or cannot be considered to
mvolve an Inventive step when the gocument is taken atone

P ; the claimed invention
cannot ba considered 1o Involve an inventive step when the
document is combined with one or more other such docu~
ments, such combination being obvious to a person skifled
inthe art.

‘&° document member of the same patent tamity

Date of the actual completion of the international search

10 March 2005

Date of matiing of the Intemational search fepon

24/03/2005

Name and mailing address of the ISA
European Patent Oftice, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tet. (+31-70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Droghetti, A

Form PCT/ISA7210 (second shoet) (January 2004)



INTERNATIONAL SEARCH REPORT

Intemational Application No

PCT/US2004/037222

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Chation ot document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 5 633 307 A (DAS ET AL)
27 May 1997 (1997-05-27)
the whole document

9,12,15

]
»

Form PCT/.5A7210 (continuation ot second sheet) {January 2004)



INTERNATIONAL SEARCH REPORT

international Appflication No
infor jon on famlly mem
retion on patentfamily members PCT/US2004/037222
Patent document Pubtication Patent family Pubtication

cited in search report date member(s) date

US 6559222 Bl 06-05-2003 CA 2306478 Al 22-04-1999
EP 1023360 A2 02-08-2000
WO 9919369 A2 22-04-1999

X US 4745138 A 17-05-1988  NONE

US 3425977 A 04-02-1969  NONE

US 3862067 A 21-01-1975 BE 798169 Al 15-10-1973
OE 2318555 Al 18-10-1973
FR 2180073 Al 23-11-1973
GB 1413001 A 05-11-1975
IT 983008 B 31-10-1974
JP 49018124 A 18-02-1974
NL 7304875 A 16-10-1973
SE 380285 B 03-11-1975

US 5633307 A 27-05-1997 AT 178918 T 15-04-1999
AU 3640495 A 03-07-1996
CA 2204178 Al 20-06-1996
DE 69509119 D1 20-05-1999
DE 69509119 T2 23-12-1999
EP 0797607 Al 01-10-1997
ES 2133808 T3 16-09-1999
JP 10502700 T 10-03-1998
Wo 9618668 Al 20-06-1996
us 6090881 A 18-07-2000

orm PGT/ISAI210 (oatent tamily annex) (January 2004)




PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

o pct 7

WRITTEN OPINION OF THE
see form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(dayfnonthArear} see form PCTASAR10 (second sheet)

. Appliéaﬁt's or agent’s tile reference )

FOR FURTHER ACTION
. see form PCTASAR20 See paragraph 2 below
. International application No. Intemational filing date (day/monthyear) Priority date (day/nonthyear)
PCTAS2004037222 05.11.2004 06.11.2003

. iﬁi&haﬁonél Patent Classification (IPC) or both national dassification and IPC
' CO8F8/00, CO8F8/44

{ Applicant
i SUN CHEMICAL CORPORATION

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion

0 Box No. Il Priority

O Box No.lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

O BoxNo. IV Lack of unity of invertion

B Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

0] BoxNo. VI  Certain documents cited

£ Box No. VIl Certain defects in the international application

& Box No. VIl Certain observations on the international application

2.  FURTHER ACTION

x if a demand for intemational preliminary examination is made, this opinion will usually be considered to be a
' written opinion of the International Preliminary Examining Authority ("IPEA"). However, this doas not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the

International Bureau under Rule 66.1bis{b) that written opinions of this Intemational Searching Authority
will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three

months from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA/220.
3. For further details, see notes to Form PCTASA/220.

Name and mailing address of the ISA: Authorized Officer

i
£ %
European Patent Office - P.B. 5818 Patentlaan 2 . : s
NL-2280 HV Rijswijk - Pays Bas Droghetti, A 0 7
&
Ao,

Jwote

Tel. +31 70 340 - 2040 Tx: 31 651 epo nl .
Fax: +31 70 340 - 3016 Telephone No. +31 70 340-4143

G4

e 3710

—_

LYo XL WV RS A e amaas



WRITTEN OPINION OF THE Intemational application No./; /
INTERNATIONAL SEARCHING AUTHORITY PCTAS2004/037222

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of the intemational application in
the language in which it was filed, unless otherwise indicated under this item.

0 This opinion has been established on the basis of a transliation from the original language into the foliowing
language , which is the language of a translation furnished for the purposes of international search
{under Rules 12.3 and 23.1(b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
(0 table(s) related to the sequence listing

b. format of material:
O in written format
O in computer readable form

c. time of filingfurnishing:
O contained in the international application as filed.
0O filed together with the international application in computer readable form,
O furnished subsequently to this Authority for the purposes of search.

3. O In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

4. Additional comments:

-~ PNATIA A AR ~nn



WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2004/037222
) H R
¢l

Box No.V  Reasoned statement under Rule 43b/s.1(a)(i) with regard to novelty, inventive step or
industrial applicabllity; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims

No: Claims 1-16
Inventive step (1S) Yes: Claims

No: Claims 1-16
Industrial applicability (1A} Yes: Claims 1-16

No: Claims

2. Citations and explanations

see separate sheet

Box No. VII Certain defects in the intemational application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIil Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

e OATICAIAAY { o oo . AANAN



WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2004/037222

Reltem V (//b

Reference is made to the following document/s:
D1: US B 6559222 (cited by the applicant)

D2: US A 4745138

D3: US A 3425977

D4: US A 3862067
DS: US A 5633307

1. Novetty (Art. 33(2) PCT)
The subject-matter of claims 1-16 is not novel fot he following reasons.
1.1. D1 discloses the same polymer composition for a coating composition comprising an ethylenicall

unsaturated acid resin, a neutralizing agent (e.g. ammonia) and water (see search report).

Note that the only part in the claims, which appers as being novel with regard to D1, is the use of an ethyl.
unsaturated amine as neutralizing agent. ‘

Thus the subject-matter of claims 1-8,10,11,13,14,16,is not novel in view of D1.

1.2. D2-D4 disclose curable coating composition comprising acid resins, a neutralizing agent (e.g. amines or
ammonia) and water as claimed.

Thus the subject.matter of claims 1,4-8,11,14 is not novel in view of D2-D4

1.3. in D5 a polymer composition comprising a polymine with acrylic functional groups, an acid and water as
claimed is disclosed.

A coating composition is prepared thereof.

Note that in the present application no specific method for preparing the composition is claimed. In claims 11-
14, no defined technical features characterising the process are provided.

Thus the subject-matter of claims 9,12,15 is not novel in view of D2.

2. Inventive Step (Art. 33(3) PCT)

Being not novel the subject-matter of claims 1-16 cannot be regarded as inventive either.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/037222

3. The subject-matter of claims 1-16 meets the requirements of Ahicle 33(4) PCT, with regard to industrial <&
applicabliity.

Be item Vi

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art disclosed in the documents
D1, D3-D5 is not mentioned in the description, nor are these documents identified therein.

Vil

1. In claim 1 the process features regarding the curing method (see "upon curing woth an actinic radiation
source") do not limit the process claim rendering the same unclear.
Furthermore the wording "offering the composition an increased crosslinked density" attempts to define the
invention by the result-to-be-achieved.

" Incl. 1 the expression "stereo-crosslinked" has no well-known or recognized meaning in the art.
This term is vague and unclear and leaves the reader in doubt as to the meaning of the technical features to
which it refers, thereby rendering the definition of the subject-matter of said claim unclear, Article 6 PCT (the
same applies to the expression "energy curable” in claims 11-16).

2. Although claims 1 and 10 have been drafted as separate independent claims, they appear to relate
effectively to the same subject-matter and to differ from each other only with regard to the definition of the
subject-matter for which protection is sought and in respect of the terminology used for the features of that
subject-matter. The aforementioned claims therefore lack conciseness and as such do not meet the
requirements of Article 6 PCT.

3. Claim 9,12,15 are not supported by the description as required by Article 6 PCT, as their scope is broader
than justified by the description and drawings (see page 3). No specific hint to the basic resin as claimed can
be tound in the description and no process or article therefrom is mentioned either.

4. Claims 1,6,10-16 are not supported by the description.

Form PCTNSA/237 (Separate Sheet) (Sheet 2) (EPO-January 2004)
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PCT

Intcrnational Application No.

For receiving Office use Only s————e—————

REQUEST
International Filing Date
The undersigned requests that the present
international application be processed .
according to the Patent Cooperation Treaty. Name of receiving Office and "PCT International Application”

Applicant’s or agent's file reference
(5 geslred) (12 gharaclers maximum) C-574

Box No.I  TITLE OF INVENTION
WATER SOLUBLE ENERGY CURABLE STEREO-CROSSLINKABLE IONOMER COMPOSITIONS

Box No.1I  APPLICANT D This person is also inventor

t;_l’an;cd:nd addrcss;l "(anuy na;;‘ f:ﬁm by given name; Tf:r alegal mu‘qu'.‘ ,:dlfl Om‘l:ll f::?:m Telephone No.
st i stal antry 7
ﬂu.; is M’:‘z);lku::'.v Sw:;’lul is, mmb‘sc;;::sﬁ:v:‘;‘:; no S:cl‘: of ru;;{lu i u':zafd below.) (201) 224-4600

E%NBC.:EM‘;%‘;L gOFg‘:’ORATION
ridge Plaza Sou
Fort Lee, New Jersey 07024 (201) 224-2439

Facsimile No.

United States of America Teleprinter No.

Applicant's registration No. with the

State (that is, country) of nationality: State (that is, country) of residence:

us uUs

This person is applicant all designated [N] all designated States except the United States the States indicated in
for the purposes of: E] States M the United States of D of America only the Supplemental Box

Box No. I FURTHER APPLICANT(S) AND/OR (FU'RTHER) INVENTOR(S)

Name and address: (Family mame followed by given aame; for a legel entity, fuil official designation. R .
The address must include postal code and name of ceantry. The country of the address indicated in this This person is:
Box is the applicant’s State (that is, country) of residence if no Siate of residence is indicated below.) .
D applicant only
LINZER, Linzer . .
417 Seventh Street applicant and inventor
Caristadt, NJ 07072 D inventor only (If this check-box
is marked, do not fill in below.)
Applicant's registration No. with the Office
, State (that is, country) of nationality: State (that is, country) of residence:
. Us us
. This person is applicant D all designated all designated States cxcept the United States the Statcs indicated in
for the purposes of: States the United States of of America only the Supplemental Box

& Further applicants and/or (further) inventors are indicated on a continuation sheet.

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been inted to act on behalf of agent common |
the applicant(s) before the competent International Authorities as: representative
Name and address: (Family name followed by given name; for a legal entity, full official designation. Telephone No.
The address must include postal code and rame of country.) (201) 224-4500
PERSLEY, Sidney -
222 Bridge Plaza South Facsimile No.
Fort Lee, New Jersey 07024 (201) 224-2439
United States of America Teleprinter No.

Agent's registration No. with the Office

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and

the space above is used instead to indicate a special address to which correspondence should be sent.

Form PCT/RO/101 (first sheet) (January 2004) See Notes 10 the request form
LegalStar 2004, Form PCTREQ

A



Sheet No. .. .%. ...

Continuation of Box No. IIl  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
{f none of the following sub-boxes is used, this sheet should not be included in the request.

Name and address: (Family name followed by given name. for a legal entity, Jull official designation.
The address must include postal code and mame of country. The country of the uddress indicated in this
Box is the applicant's Statc (that is, country) of residence if no State of residence is indicated below.)

JONES, Richard M.

161 Greendale Drive

Oak Ridge, New Jersey 07438
United States of America

This person is:

u
X

O

Applicant's registration No. with the

applicant only

applicant and inventor

inventor only (If this check-box is
marked, do not fill in below.)

State (that is, country) of nationality:

State (that is, country) of residence:

us us
‘This person is D all designated all designated States except the United States the States indicated
applicant States the United States of of America only in the Supplemental

Name and address: (Family name followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant’s Swate (that is. country) of residence if no State of residence is indicated below.)

This person is:
D applicant only
D applicant and inventor

l

inventor only (If this check-box is
marked, do not fill in below.)

Applicant’s registration No. with the Office

Statc (that is, country) of nationality:

State (that is, country) of residence:

This person is

) all designated
applicant for the

all designated States except
States

the United States of

Ll [ O

the United States the States indicated
of America only in the Supplemental

Name and address: (Family name foliowed by given name; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

This person is:
D applicant only

D applicant and inventor
D inventor only (If this check-box is
marked, do not fill in below.)

Applicant’s registration No. with the

State (that is, country) of nationality:

State (that is, country) of residence:

This person is

all designated
applicant for the

all designated States except
States

the United States of

O O

the United States the States indicated
of America only in the Supplemental

Nume and address: (Family name followed by given name: for a legal entity, full official designation.
The address must inchede postal code and name of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of residence if no Stae of residence is indicated below.)

This person is:
E] applicant only
D applicant and inventor

O

inventor only (If this check-box is
marked, do not fill in below.)

Applicant’s registration No. with the

Statc (that is, country) of nationality:

State (that is, country) of residence:

This person is

ali designated
applicant for the

all designated States except
States

the United States of

O O

the United States the States indicated
of America only in the Supplemental

D Further applicants and/or (further) inventors are indicated on another continuation sheet.

Form PCT/RO/101 (continuation sheet) (January 2004)
LegalStar 2004, Form PCTREQ

See Notes (o the request form



Box No.V  DESIGNATIONS

The filing of this request constitutes under Rule 4.9(a), the designation of all Contracting States bound by the PCT on the

international filing date, for the grant of every kind of protection available and, where applicable, for the grant of both
regional and national patents.

However,

D DE Germany is not designated for any kind of national protection

D KR Republic of Korea s not designated for any kind of national protection
D RU Russian Federation is not designated for any kind of national protection

(The check-boxes above may be used to exclude (irrevocably) the designations concerned in order to avoid the ceasin of the
effect, under the national law, of an earlier national applicalwr;ifrom which priority is claimed. See the Notes to Box No. V
10 the consequences of such national law provisions in these and certain other States.)

Box No. VI PRIORITY CLAIM

The priority of the following earlier application(s) is hereby claimed:

Filing date Number Where earlier application is:
Ot(.;:;l/fp:oarﬁil/;::;l;n of earlier application national application: regional application:* | intcmational application:
; country or Member regional Office receiving Office
item (1)
06/11/03 10/702,313 us
item (2)
item (3)

(] Further priority claims are indicated in the Supplemental Box.

The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier
application(s) (only if the earlier application was filed with the Office which for the purposes of this international application
is the receiving Office) identified above as:

E] all items X item (1) D item (2) D item (3) D other, see Supplemental Box

* Where the earlier application is an ARIPO a lication, indicate at least one country party to the Paris Convention for the Protection of
Indtustrial Property o?:z,:le Member of the Worlap ;radc Organization for which that earlle’}a application was filed (Rule / oGy .. ... 0.

Box No. VIl INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) (if two or more International Searching Authorities are competent to
carry out the international search, indicate the Authority chosen, the two-letter code may be used):

Request to use results of earlier search; refcrence to that scarch (if an eariter search has been carried out by or requested
Jrom the International Searching Authority):

Date (day/month/year) Number Country (or regional Office)

Box No. VIII DECLARATIONS

The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable Number of
check-boxes below and indicate in the right column the number of eack type of declaration): declarations

O Box No. vl (i) Declaration as to the identity of the inventor

(O BoxNo. vill (ii) Declaration as to the applicant’s entitlement, as at the intemational
filing date, to apply for and be granted a patent

O Box No. VIH (iii) Declaration as to the applicant's entitlement, as at the international
filing date, to claim the priority of the carlier application

0 Box No.VHI (iv) Declaration of inventorship (only for the purposes of the designation

of the United States of America)
3 BoxNo. vl v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty:
Form PCT/RO/101 (second sheet) (January 2004) See Notes 1o the request form

LegalStar 2004, Form PCTREQ



SheetNo. ... 4. ..
Box No. IX CHECK LIST; LANGUAGE OF FILING

This intcrnational application contains: This(ir;tfma:ior;’al appllicaglon Lsalc‘cgmpngi? bme fgllowing Nfu,mber
; : item(s) (mark the applicable check-boxes below indicate in of items
(a) in paper form, the following number of right column the o e of each item):
request (includin 1. B fee calculation sheet
declaration Sheelg) ' 4 2. [ original separate power of attorney
gfsﬁﬂ,?é?{}s%.’,‘c';’ﬁé?gr 3. [ original general power of attorney
lal%es related thereto) : 13 4. 0O copy of general power of attorney; reference number, if
Claims . 3 any' R R I IR R I AE E S SO
abstract - 5. [J statement explaining lack of signature
drawings . 6. O priorit{ document(s) identified in Box No. VI as
. —_— Mem(S): . ...
Sub-total ‘number of sheets 21 7. O wanslation of international application into
scquence listing : flanguage): . ...... ... ... . . . ... . . ...
tables related thercto : 8. O arate indications concerning deposited microorganism or
(/’orhbolh, ;ctluzl number other biological material
0f sheets if filed in paper e
9. O uence listing in computer readable form
jégd:"i: gz;{;;;z not also ?ier?dicaxe type and number of carriers)
readable form; see (c) ——| (3 copy submitted for the purposes of intemational search under
Rule 13ter only (and not as part of the international application) :
Total number of sheets : 21 (ii) O (only where check-box (b)(i) or (c)(i) is marked in left column)
additional copies including, where applicable, the co y for the
®0 ?ggﬁi:ncgg:?:)tg;)rmdable form purposes of igu:mational s;gearch unggl") Rule 13ter P
i ot together with relevant statement as to the identity of the co y
(f) O sequence listing s orgcopies with the sequence listing mentioned inyleﬁ colum?\
(ii) O tables related thereto . .
10. [J tables in computer readable form related to sequence listing
©0 nslso t‘." c%'(;"P"te.'.' readable form (indicate type and number of carriers)
_ {Section (a,)('.'» (i) J copy, submitted for the purposes of international search under
(1) O sequence listing Section 802(b-quater) only (and not as part of the intemational
(i)) 1 tables related thereto aPP'"’*‘"Z") heckbox (), ar i s marted o e ‘
Type and number of carriers O O ) itoeas comid (2 a5, marked, n Lo
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INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is reminded that the “national phase” must be entered before each of the designated Offices indicated on
the cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 39 and
the applicable national laws. in addition, the applicant may also have to comply with other special requirements applicable
in certain Offices. It is the applicant’s responsibility to ensure the necessary steps to enter the national phase are taken in a
timely fashion. Most Offices do not issue reminders to applicants in connection with the entry into the national phase.

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be
30 MONTHS from the priority date, not only in respect of any elected Office if a demand for international preliminary
examination is filed before the expiration of 19 months from the priority date (see Article 39(1)). but also in respect of any
designated Office, in the absence of filing of such demand, where Article22(1) as modified with effect from 1 April 2002
applies in respect of that designated Office. For further details, see PCT Gazette No. 44/2001 of 1 November 2001, pages 19926,
19932 and 18834, as well as the PCT Newsletter, October and November 2001 and February 2002 issues.

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of
certain designated or elected Offices. For regular updates on the appticable time limits (20, 21, 30 or 31 months, or other
time limit), Office by Office, refer to the PCT Gazette("Section IV" part published on a weekly basis), to the PCT Newsletter
{on a monthly basis) and to the relevant National Chapters in Volume Il of the PCT Applicant’'s Guide (the paper version of
which is updated usually twice a year and the Internet version of which is updated usually on a weekly basis). Finally, a
cumulative table of all applicable time limits for entering the national phase is available from WIPO's Internet site, via links
from various pages the site including those of the Gazette, Newsletter and Guide, at http://www.wipo.int/pcten/index.htmi.

Information about the requirements for filing a demand for imtemational preliminary examination is set outin the PCT
Applicant's Guide, Volume I/A, Chapter IX. Note that only an appticant who is a national or resident of a PCT Contracting
State which is bound by Chapter Il has the right to fite a demand for international preliminary examination (at present, all
PCT Contracting States are bound by Chapter 1l).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled.

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the recsiving Office
{which will transmit it to the International Bureau) or disectly to the International Bureau, before the expiration of 16 months from
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of
international publication of the intemational application, in which case that document will be considered to have been received
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)).

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request

must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment
of a fee (Rule 17.1(b)).

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no
designated Office may disregard the priority claim concerned betore giving the applicant an opportunity, upon entry into the
national phase, to furnish the priority document within the time limit which is reasonable under the circumstances (Rule 17.1(c)}.

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 168-month time
limit (and alt other PCT time limits) is the filing date of the earliest application whose priority is claimed (Article 2(xi)(b)).
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fnn WO s lntenet site, at hup//www.wipo.int/pet/en/index.himl.
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WATER SOLUBLE ENERGY CURABLE STEREO-CROSSLINKABLE , (ﬂ
IONOMER COMPOSITIONS 7

FIELD OF THE INVENTION

This invention relates to the synthesis and use of water soluble energy curable

stereo crosslinkable ionomers used in the manufacture of coated and printed materials.

BACKGROUND OF THE INVENTION

lonomers are polymeric compounds carrying electronic charges within the

polymer chain. lonomers build outstanding properties like hardness and solvent
resistance when two or more such polymeric chains create a ladder-type  structure by
salt formation. The ionic complexation of identical (e.g., bridged by a higher-valent
counterion) or opposing charges (e.g., acid/base neutralization of amine-funictional with
carboxyl-functional polymeric species) on the polymer chains results in additional
crosslinks, the number per unit volume of which determines the mechanical strength 6f
the resulting solid. The more commonly used ionic complexation route typically
proceeds through use of a more stable complex of the bridging counterion with a volatile
material (e.g. ammonia) to allow blending in the liquid state followed by later
crosslinking upon drying to a solid. The acid/base neutralization of two oppositely
charged ionomers to create crosslinking, in contrast, is largely impractical due to the
impossibility of blending these materials to generate anything other than an intractable

crosslinked solid.

Description of Related Art

The photopolymerization approach to ionomer crosslinking is not novel. U.S.
Patents 6,281,271 and 6,017,982 disclose the energy curing of ethylenically

. unsaturated ions to build covalent molecular weight in-situ and to trigger crosslinking via
ionic complexation of identical charges on two or more ionomer chains, in the presence
of water and a divalent metaloxide. U.S. Patent 6,180,040 teaches the formation of an
lonomer via photopolymerization using energy curable compositions of ionic monomers
such as metal acrylic carboxylates copolymerized with polybutadiene resins. These
compounds form ionomers upon polymerization and are bridged over a metal complex
in a second (vulcanization) step. In neither of these examples is the bridging ion an

organic polymer, either preexisting or formed by in-situ polymerization. Fundamentally,



WO 2005/047345 o ) PCT/US2004/037222
thé ionic complexauoii Toltes illustrated in the above references yield materials with

regular, repeating crosslink patterns and compact ionic structures. %/ "

lonomers that crosslink only over ethylenically unsaturated moieties (i.e., do not
employ either bridging ions or acid/base combinations of separate, oppositely charged
ionomers or monomers) are commonly used in coatings and photoresists. These
compounds are usually water soluble polymers carrying ethylenically unsaturated
groups in or grafted onto the polymer chain of the single-chain ionomer. Examples of
these polymer types are neutralized acrylics described in U.S. Patent 4,275,142;
styrene-maleic anhydride described in U.S. Patent 3,825,430 and 4,401,793; and
polyester, or urethane polymer salts described in U.S. Patents 6,207,346 and
5,554,712. Since no use is made of the ionic groups to create additional crosslinks,
cured films made from these ionomers are often structurally weakened by the existence
of ionic charges, as these sites retain moisture, which plasticizes the cured final polymer
(e.g., they show lower rub resistance to water compared to uncharged polymers).

U.S. Patents 4,745,138; 5,868,605 and 6,099,415 disclose the use of
chemicélly similar but non-neutralized resins in energy curing compositions. However,
these patents do not teach the formation of biends with resins, oligomers, or monomers
that could potentially neutralize an energy curable resin in a way that might crosslink the
polymer. In addition, the viscosity of these non-neutralized resins is typically high. To
bring them to application viscosity they must be diluted with either a large amount of a

low viscosity reactive monomer or with a solvent. ;

SUMMARY OF THE INVENTION

The invention is the formation and use of water soluble energy curable ionomers

that form a stereo crosslinked network upon curing over ethylenically unsaturated and
polyionic sites. As a result, energy curable stereo-crosslinkable ionomers are produced
that deliver a low viscosity liquid and create a cured solid film having superior
mechanical and solvent resistance properties along with good adhesion to difficuit
substrates. The materials also resist cracking and flaking, and offer improve gloss and
rub resistance, and enhanced coverage when compared to existing materials used in

formulating paints, inks, and coatings.
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DETAILED DESCRIPTION ,a ,

The present invention shows how in-situ photopolymerization can be used to
generate the opposing charge type of polymer from low-viscosity liquid
monomer/oligomer blends that have utility in the manufacture of coated and printed
materials. The structures formed in the firesent invention are random, largely
amorphous, three-dimensional networks of opposing charge polymers with control over
the rigidity of the crosslink. The invention employs lower molecular weight oligomeric
resins and water as solvent to reduce viscosity and accelerate cure at zero volatile
organic content (VOC). Cure occurs in the présence of the water, and the dissolved
water is allowed to concurrently dry without application of additional energy to give
cured structures that are surprisingly not sensitive to water. The oligomeric resins are
neutralized with ethylenically unsaturated polyamines to form water-soluble resin salts.
In some in§tances these salts are fiquids (low melting solids), but more generally they
require a water content above 10 % fo be fluid. In most instances, in order to provide
useful viscosity, the water content will be above 30%.

In water based energy curable compositions, viscosity reducing monomeric
compounds, typically employed in energy curable compositions are replaced with water,
There are two fundamentally different technologies used in this field. One derives from
ethylenically unsaturated water based emulsions, which are dried before curing. The
other is based on partially soluble energy curable material where the curing reaction is
carried out in solution and does not necessarily indude a drying step before cure. The
precursors employed in the present invention are water soluble at least partially water-
soluble, a state that is obtained from the use of truly water soluble monomers and

oligomers in admixture with the required ionic materials.

Ethylenically Unsaturated Resin

The water soluble ethyleneically unsaturated oligomeric or polymeric resin may
have acid functional groups (e.g. carboxylic acid groups) which are partially or totally
neutralized with a base (e.g., an amine) to form a water soluble resin salt. Alternatively,
the resin may have basic functional groups (e.g. amino groups) which are partially or
totally neutralized with an acid (e.g. a carboxylic acid) to form a water soluble resin sait.
A preferred embodiment is a neutralization product, where a water soluble, acrylated,
resin salt is formed from an ethylenically unsaturated energy curable resin containing

acrylic groups, methacrylic groups or a combination thereof, and carboxylic acid

3
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funptional groups, neutralized by a base. While a more preferred resin salt product is aq{v
neutralization product prepared from an ethylenically unsaturated amine and a '
polyanionic resin.  Suitable examples of a polyanionic resin are polyacrylic or styrene-
maleic anhydride copolymers, containing carboxyl groups, and having an acid value of
at least 80 (mg KOH per 100 g polymer). Commercially available examples of such
resin are Carboset GA-1167 from BF Goodrich; Joncryl 690 from SC Johnson; and
SMA 1000 from ELF Atochem. It is preferred that the polyanionic resin be partially
esterified via a polymer analog reaction to tailor the final properties of the compound
and the final product of compositions containing the compound (propanol, isopropanol,
stearic alcohol, polypropylene glycol) but that such resin have the same acid number of
80. A preferred modification uses an ethylenically unsaturated alcohol to form an
ethylenically unsaturated polyanionic resin containing at least two such functions per
molecule. The resin is then neutralized to a pH of at least 5.5 with an ethylenically
unsaturated amine or a mixture such amine and ammonia or other caustic component.
If there is no ethylenically unsaturated content in the polyanionic resin, then the tertiary
amine should be ethylenically unsaturated. If the polyanionic resin is ethylenically
unsaturated, then the tertiary amine may be saturated provided that it contains at least
two amine groups per molecule. However, it is most preferred that both components of
the resin be ethylenically unsaturated.

A particulérly preferred energy curable resin is a styrene/maleic anhydride
copolymer partially esterified with a hydroxy alkyl acrylate or methacrylate. The hydroxy
alkyl acrylate or methacrylate preferably of such resin is preferably hydroxy butyl
acrylate or methacrylate. A partially esterified styrene/maleic anhydride copolymer may
be neutralized without further modification or it may be further partially esterified with an
alkanol such as butanol, propanol, ethanol and the like.

The acidic or carboxylic acid (anhydride) groups of the energy curable resin are
partially or totally neutralized to provide a resin having the desired range of water
solubility while retaining complete miscibility with other water soluble resins.

The resins used to form the composiiions of the present invention while having
an acid number of at least 80 have a molecular weight between 1,000 and 25,000; and
more preferably between 1,000 and 10,000; and most preferably between 1,000 and
5,000.
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Neutralization Agent ) .

Any basic compound (e.g., alkali metal hydroxides such as calcium hydroxide
potassium, hydroxide and sodium hydroxide, ammonia, amines, etc.) may be used to
neutralize the acidic groups of the resin. Preferred are ammonia, amines or
combinations thereof. Even more preferred is amines, while more particularly preferred
is an ethylenically unsaturated tertiary amine. By employing ethylenically unsaturated
tertiary amines as the neutralizing agent, the acidic groups on the energy curable resin
are totally neutralized to form a water soluble resin having additional polymerizable
ethylenic groups. The use of ethylenically unsaturated tertiary amines as the
neutralizing agent further allows the acid groups on the resin to be totally neutralized
which aids in the formation of the stereo cross-linkable water soluble ionomers of the
present invention.

The ethylenically unsaturated tertiary amine neutralizing agent of the present

invention has the formula:

o O

| Il
R-N(-CH,CHR"-C-O-R"-(-0-C-CHR"=CHa)a)2

wherein R’ is a short chain hydrocarbon group; R" is H or a methyl group; and R™ is
selected from the group consisting of C4-Cy alkyl, C4-Cy aralkyl, C4-Cy alkyl
substituted aralkyl and C4-C,p oxyalkylated derivatives; and a is 1, 2, or 3.

Preferably the ethylenically unsaturated tertiary amine is a Michael Addition
product of a primary or secondary amine (e.g., an alkyl amine) and two acrylic esters,
wherein each of the acrylic esters contains two or more acrylate or methacrylate groups
(e.g., wherein the acrylic ester is an acrylate ester or methacrylate ester of an alkane
diol, a polyether diol, a glycol, a glycerol). The primary or secondary amine may be
selected, for example, from ethyl amines, ethanol amines, diethanol amines and
hexamethylene imines and combinations thereof. The acrylic ester may be selected
from hexanediol diacrylate, dipropylene glycol diacrylate (DPGDA), tripropylene glycol
diacrylate (TPGDA), trimethylolpropane triacrylate (TMPTA), pentaerythritol triacrylate
(PETA) and combinations thereof. Examples of commercially available acrylic functional
amines are Laromer 8996 (available from BASF); Ebecryl 7100 (available from UCB);
Suncure 175 (available from Reichhold); and Ebecryl P-104 (available from UCB).
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Stereo Cross-Linkablé ionomer :

it should be noted that the monomeric/oligomeric nature of the ionomer
components results in a random distribution of the cationic and anionic charges within
the ionomer network (see Figure 1). This differs from existing preformed polymeric

ionomer pairs in which one of the pair of polymers contains cationic charges while the

~other contains anionic charges (see Figure 2). ‘In the present invention, stereo cross-

linkable is defined as the ability of the oligomeric ionomers to randomly polymerize in-
situ via two different mechanisms. The first mechanism being a covalent free radical
photopolymerization of the resin. The second mechanism being an ionic cross-link
between the acidic and basic functional groups of the resin in multiple dimensions at the
same time, to form a highly crosslinked polymeric network of infinite molecular mass.
For example, the ethylenically unsaturated tertiary amine neutralizing agent provides
the counter ion for the acidic ethylenically unsaturated resin, which allows the ionomer
formed, to stereo polymerize during photoreaction (via energy curing) and form an
additional cross-linked network over the ethylenically unsaturated groups as well as
over the ionic structure of the resin. Therefore, unlike other water based energy curable
resin technology, where the resistance properties to be imparted by the cured resin
composition depend on, and are a function of, the evaporation of the base (e.g.
ammonia), for example, which shifts the acid base equilibrium in the post cure
composition, here for example, the ethylenically unsaturated tertiary amine neutralizing
base, and neutralized resin form an additional cross-linked network instantly on both
sides of the ionomer.

Upon irradiation, either or both of the ions formed from the two oligomeric
material formations increase in molecular weight by addition polymerization. The use of
(meth)acrylic functional, carboxylic polymeric, and tertiary amine oligomeric resins in an
energy curing mechanism results in the formation of a crosslinked ionomer with a ladder
structure via the formation of covalent bonds as well as opposing ionic bonds. It is
essential that one oligomeric material polymerizes but it is preferred that they both
polymerize. After polymerization, a highly crosslinked structure is formed showing
exceptional properties over conventional and “water-compatible” energy curable
materials existing in the prior art. The use of the present composition in energy curable
leads to improved cure, adhesion, hardness, mechanical and solvent resistance
properties.

The water solubility of the polymeric resin salt of the present invention makes it

especially suitable for water based energy curing processes while the organic acid/base

6
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crosslinking works against the tendency of ionic polymers to become mechani
weaker upon absorption of water. The control of the molecular weight between acidic
and basic sites on separate oligomers allows for the formation of highly crosslinked
materials which show much less brittle failure than expected for crosslinked ionomers.
For the synthesis of the resin salt three processes can be used. The first process
starts from a solid carboxylic resin, which will be diluted in tertiary acrylic amine and
optionally, water. The second process starts with the polymer analog reaction of
alcohols with the styrene maleic anhydride resin in a solvent. In a solvent stripping
step, the resin will be neutralized and diluted with tertiary acrylic amine. In the third
process the solvent of the previous described ester modified resin will be azeotropically
distilled with water and partially neutralized with ammonia. Afterward the resin is further

neutralized with acrylated amine at 60°C

- Example 1 (Comparative)

SMA-1000 (40 grams, available from Atofina) solid is slurried into water (50
grams) and neutralized to pH 6.5 with concentrated NH,OH (available from Fisher
Scientific). The resulting solution was 43 % in solids content and had a 31 Pa.s.
viscosity at 10 s-1 at 40 °C.

Example 2
SMA-1000 (40 grams, available from Atofina) solids is slurried into water (50

grams) and neutralized to pH 6.5 with di(2-hydroxyethyl)methyl amine (15 grams,
available from Aldrich) with heating to 60 °C for 12 hours. The resulting solution was 50

% solids in content and had a 30 Pa.s. viscosity at 10 s-1 at 40 °C.

SMA-1000 (35 grams, available from Atofina) solids is slurried into water (50 grams)and
neutralized fo pH 4.5 with concentrated NH,OH (5 grams, available from Fisher
Scientific) followed by addition of acrylated amine 16-101 (10 grams, available from
Reichhold) and heating to 60 °C for 4 hours. After cooling, the resulting solution was
corrected to pH 6.5 with additional concentrated ammonia and measured to be 48 % in

solids content and had a 48 Pa.s. viscosity at 10 s-1 at 40 °C.
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Example 4 (Comparative) .

As described in US Patent 6,559,222, polymeric resin salt, styrene maleic

anhydride copolymer (165 grams) having an acid number of 480 and an average
molecular weight of 1000 were added together under agitation to methyl isobutyl ketone
(MIBK, 120 grams) . The two materials were then heated to approximately 95-110
degrees C. over 1 to 2 hours under a nitrogen blanket. Next, N, N-dimethylbenzyl amine
(0.8 grams) and a monofunctional alcohol (18 grams) such as n-propanol, ethanol or
octadecanol were then added to form a polymeric mixture having an acid number
between 200 to 210. The nitrogen blanket was then removed and 4-methoxyphenol
(0.12 grams) and N, N-dimethylbenzylamine (0.36 grams) were added. Over a period of
time, for exémple 60 to 90 minutes, a hydroxy-functional acrylate such as 4-
hydroxybutyl acrylate (55.80 grams) or 2-hydroxy-ethyl acrylate was then added until
the acid number of the polymeric mixture is between 130 to 140. The polymeric mixture
was then distilled and 4-methoxyphenol (0.12 grams ) was added along with ammonium
hydroxide (27.90 grams) and deionized water (327.8 grams). The mixture was then
heatéd, for example to 99 degrees C. The MIBK and water were then removed by
distiliation. When all of the MIBK had been removed, the water is returned to the mixture
as a water/ammonia distillate. This material was prepafed as a 37 % in solids content
in water and neutralized to pH 6.5 with ammonia yielding 23 Pa.s. viscosity at 10 s-1 at
40 °C.

Example 5
To the resin salt solution (108 grams) as prepared in Example 4 at pH 4.5

(containing 37% resin solids in water prior to the final addition of neutralizing base
described in US Patent 6,559,222) at 60 °C was added di(2-hydroxyethyl)methyl amine
(10 grams, Aldrich). After cooling, the resulting solution had a pH of 6.5 and was 43 %
in solids content and 20 Pa.s. viscosity at 10 s-1 at 40 °C.

Example 6
To resin salt solution (100 grams) as prepared in Example 4 at pH 4.5

(containing 37% resin solids in water prior to the final addition of neutralizing base
described in US Patent 6,559,222) at 60 °C was added acrylated amine 16-101 (15
grams, Reichhold) over four hours. Upon cooling, the resulting solution was corrected
to pH 6.5 with concentrated ammonia and measured to be 48 % in solids content and
had a 37 Pa.s. viscosity at 10 s-1 at 40 °C.
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Example 7 (Comparative)

Laromer 8765 (20 grams, available froni BASF Corporation, Mount Olive, NJ)
was added to the resin salt solution (25 grams) as prepared in Example 1. Irgacure
2959 (1.5 grams, available from Ciba) was then added to this solution. To complete the
solution for coating, water (3 grams) and TegoRad 2200N (0.5 grams available from
TegoRad Corporation) were added with stirring, and the solution set aside for 12 hours
to clear the entrained air before coating and curing. The viscosity of coating solution
was 0.35 Pa.s. at 25 °C.

Example 8
Laromer 8765 (17.5 grams, available from BASF) followed by irgacure 2959 (1.5

grams, available from Ciba) were added with stirring to resin salt solution in water (27
grams) as prepared in Example 2. water (3.5 grams) and TegoRad 2200N (0.5 grams
available from TegoRad Corporation) were then added with stirring, and the solution set
aside for 12 hours to clear the entrained air before coating and curing. The viscosity of

coating solution was 0.38 Pa.s. at 25 °C.

Example 9 A
Laromer 8765 (17.5 grams, BASF) followed by Irgacure 2959 (1.5 grams,

available from Ciba) were added with stirring to resin salt solution in water (30.5 grams)
as prepared in Example 3. TegoRad 2200N (0.5 grams available from TegoRad
Corporation) was then added with stirring, and the solution set aside for 12 hours to
clear the entrained air before coating and curing. The viscosity of coating solution was
0.52 Pa.s. at 25 °C.

Example 10 (Comparative)
Laromer 8765 (17.5 grams, BASF) followed by Irgacure 2959 (1.5 grams,

available from Ciba) were added with stirring to resin salt solution in water (30.5 grams)

as prepared in Example 4. TegoRad 2200N (0.5 grams, available from TegoRad
Corporation) was then added with stirring, and the solution set aside for 12 hours to
clear the entrained air before coating and curing. The viscosity of the coating solution
was 0.23 Pa.s. at 25 °C.
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. Example 11 .
1.

'Laromer 8765 (17.5 grams, available from BASF) followed by Irgacure 2959 (
grams, available from Ciba) were added with stirring to resin salt solution in water (30.5
grams) as prepared in Example 5. TegoRad 2200N (0.5 grams, available from
TegoRad Corporation) was then added with stirring, and the solution set aside for 12
hours to clear the entrained air before coating and curing. The viscosity of the coating
solution was 0.28 Pa.s. at 25 °C.

Example 12
Laromer 8765 (18.0 grams, available from BASF) followed by Irgacure 2959 (1.5

grams, available from Ciba) were added with stirring to resin salt solution in water (30
grams) as prepared in Example 6. TegoRad 2200N (0.5 grams, available from
TegoRad Corporation) was then added with stirring, and the solution set aside for 12
hours to clear the entrained air before coating and curing. The viscosity of the coating
solution was 0.25 Pa.s. at 25 °C.

Example 13
The coating solutions described in Examples 7 to 12 were applied by #3 and #5

wire-wound rods to Uncoated Leneta N2A charts (Leneta is a product and trademark of
The Leneta Company, 15 Whitney Rd, Mahwah, NJ). Immediately following coating,
the wet film was cured by passing under 650 mJ/cm? of UV light (two medium pressure
Hg lamps at 300 W/in each, 200 fpm on an RPC Industries processor) in air. The
resulting cured surfaces were conditioned at 75 °F and 48 % Relative Humidity for one
day and the following measurements taken. Gloss was measured at 60-degree angle
using a type DIN Geproft 4501 meter from BYK Gardner parallel to the coating direction.
The rub resistance (an methyl ethyl ketone (MEK) rub and water rub test) was
determined by wetting the cured coating surface and employing light finger pressure to
rub the coating off as detected by the exposure of the underlying ink. The number of
complete back-and-forth cycles required were recorded. Coating adhesion was
measured by taking a convenient length of 610 tape (available from 3M Co., St. Paul,
MN), laminating the tape to the cured surface under finger pressure, then lifting the tape
from the surface in one rapid motion at right angle to the coated surface. The adhesion
was rated a pass when the coating remained completely intact and adhered to the
substrate following tape peel. The coating weight was determined gravimetrically by the

difference in weight between a 10 cm X 10 cm piece cut from the coated area and an

10
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" identical size piece cut tfrom a similar area of uncoated stock. Each measurem

reported in Table 1 below is normalized to the same dry coating weight (4 g/m?).

Table 1
Example Gloss MEK Rub Water Rub Adhesion
7 (comparative) 65 6 5 fail
10 (comparative) 89 12 18 pass
1" 91 12 16 pass
12 95 35 20 pass

Those skilled in the art having the benefit of the teachings of the present
invention as hereinabove set forth, can effect numerous modifications thereto. These
modifications are to be construed as being encompassed within the scope of the

present invention as set forth in the appended claims.

11
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CLAIMS )/
What we claim is: _ Qb
1. An aqueous, energy curable, homogenous, composition comprising the

neutralization product of
(a) an ethylenically unsaturated acidic resin containing carboxylic acid, acrylic
functional groups, methacrylic functional groups or a combination thereof,

and
(b) an ammonia, amine, alkali metal hydroxide or a combination thereof; in
(c) water; _
where upon curing with an actinic radiation source, a stereo-crosslinked ionomer

forms offering the composition an increased cross-linked density.

2. The composition of Claim 1 wherein the, ethylenically unsaturated resin is a
styrene/maleic anhydride copolymer, partially esterified with a hydroxy alkyl

acrylate or methacrylate functional group.

3. The composition of Claim 2 wherein the partially esterified styrene/maleic

anhydride copolymer is further esterified with an alcohol group.

4. The composition of Claim 1 wherein the neutralizing agent is ammonia,

ethylenically unsaturated amine, or a combination thereof.

5. The composition of Claim 4 wherein the neutralizing agent is ammonia,

ethylenically unsaturated tertiary amine, or a combination thereof

6. The composition according to Claim 1, wherein the ethylenically unsaturated
resin has an acid number of at least 80 and a weight average molecular weight

between 1,000 and 50,000.

7. The conhposition according to Claim 6, wherein the ethylenically unsaturated
resin has an acid number of at least 80 and a weight average molecular weight

between 1,000 and 25,000.

12
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8.

10.

1.

12.

13.

14.

The' compositiors gecording to Claim 7, wherein the ethylenically unsaturated
resin has an acid number of at least 80 and a weight average molecular weight

between 1,000 and 10,000.

An aqueous, energy curable, homogenous, composition comprising:

the neutralization product of

(d) an ethylenically unsaturated basic resin containing amine, acrylic functional
groups, methacrylic functional groups or a combination thereof and

(e) an acid; in

(f) water,

where upon curing with an actinic radiation source, a stereo-crosslinked ionomer

forms offering the composition an increased cross-linked density.

An aqueous, energy curable, homogenous, composition comprising:

the neutralization product of

(a) an ethylenically unsaturated styrene/maleic anhydride copolymer acidic
resin, partially esterified with a hydroxy alkyl acrylate, further esterified by an
alcohol, containing carboxylic acidic functional groups; and

(b) an ammonia, ethylenically unsaturated tertiary amine, or a combination
thereof; in

(c) water,

where upon curing with an actinic radiation source, a stereo-crosslinked ionomer

forms offering the composition an increased cross-linked density.

A method for preparing an energy curable coating comprising employing the

composition of Claim 1.

A method for preparing an energy curable coating comprising employing the

composition of Ciaim 9.

A method for preparing an energy curable coating comprising employing the

composition of Claim 10.

An energy curable coating comprising the composition of Claim 1.

13
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15, Kh énerdy clirdblércoating comprising the composition of Claim 9.

16. An energy curable coating comprising the composition of Claim 10. /\&q

14
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United States of America

Telephone No.
(201) 224-4600

Facsimile No.

(201) 224-2439

Teleprinter No.

Applicant's registration No. with the

State (that is, country) of nationality:

us

State (that is, country) of residence:

all designated States except
the United Statcs of

This person is applicant
for the purposes of:

us
E] all designated
States

the States indicated in
the Supplemental Box

the United States
of America only

Box No. INI

FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family name followed by given rname; for a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of residence if no State of residence is indicated below.)

LINZER, Linzer
417 Seventh Street
Carlstadt, NJ 07072

This person is:
[:I applicant only

applicant and inventor

inventor only (If this check-box
is marked, do not fill in below.)

Applicant's registration No. with the Office

State (that is, country) of nationality:
us

State (that is, country) of residence:

This person is applicant

all designated States except
for the purposes of:

the United States of

all designated
States

us
[

the States indicated in
the Supplemental Box

the United States
of America only

O

IE Further applicants and/or (further) inventors are indicated on a continuation sheet.

The address must include postal code and name of country.)

PERSLEY, Sidney

222 Bridge Plaza South
Fort Lee, New Jersey 07024
United States of America

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been appointed to act on behalf of t common
the applicant(s) before the competent International Authorities as: agen D representative
Name and address: (Family name followed by given name; for a legal entity, full official designation. Telephone No.

(201) 224-4600

Facsimile No.
(201) 224-2439

Teleprinter No.

Agent's registration No. with the Office

[

Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and
the space above is used instead to indicate a special address to which correspondence should be sent.

Form PCT/RO/101 (first sheet) (January 2004)
LegalStar 2004, Form PCTREQ

See Notes to the request form




Sheet No

Continuation of Box No. Il FURTHER APPLICANT(S) AND/OR (FURTH

If none of the following sub-boxes is used, this sheet should not be included in the request.

—

ER) INVENTOR(S)

Name and address: (Family name followed by given name; Jor a legal entity, full official designation.

Box is the applicant’s State (that is, country) of residence if no State of residence is indicated below.)

JONES, Richard M.
161 Greendale Drive

" Oak Ridge, New Jersey 07438
United States of America

The address must include postal code and name of country. The country of the address indicated in this

This person is:

L]
X
L]

applicant only

applicant and inventor

inventor only (If this check-box is
marked, do not fill in below.)

Applicant's registration No. with the

State (that is, country) of nationality:

State (that is, country) of residence:

us usS
This person is all designated all designated States except the United States the States indicated
applicant D States the Untted States of of America only

in the Supplemental

Name and address: (Family name followed by given name; Jor a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant’s State (that is, country) of residence if no State of residence is indicated below.)

This person is:

]
[]
[]

Applicant's registration No. with the Office

applicant only
applicant and inventor

inventor only (If this check-box is
marked, do not fill in below.)

State (that is, country) of nationality:

State (that is, country) of residence:

This person is

) all designated
applicant for the

States

]

all designated States except
the United States of

the United States
of America only

the States indicated
in the Supplemental

Name and address: (Family name foliowed by given name: for a legal entity, Sull official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

This person is:
D applicant only
D applicant and inventor
E] inventor only (If this check-box is
marked, do not fill in below.)
Applicant's registration No. with the

State (that is, country) of nationality:

State (that is, country) of residence:

This person is

designated
applicant for the

tes

all designated States except
the United States of

MBS

the United States
of America only

the States indicated
in the Supplemental

Name and address: (Family name followed by given name; Jor a legal entity, full official designation.
The address must include postal code and name of country. The country of the address indicated in this
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.)

This person is:
D applicant only

D applicant and inventor

[]

inventor only (If this check-box is
marked, do not fill in below.)

Applicant’s registration No. with the

State (that is, country) of nationality:

State (that is, country) of residence:

This person is

all designated
applicant for the

all designated States except
States

the United States of

L]

the United States
of America only

the States indicated
in the Supplemental

D Further applicants and/or (further) inventors are indicated on another continuation sheet.

Form PCT/R0/101 (continuation sheet) (January 2004)
LegalStar 2004, Form PCTREQ

See Notes to the request form
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Box No.V  DESIGNATIONS

T

However,

(The check-boxes above may be used to ex
effect, under the national law, of an earlie
{0 the consequences of such national law

The filing of this request constitutes under Rule 4.9(a),
international filing date, for the grant of every kind of
regional and national patents.

provisions in these an

the'designz.ation of all Contracting States bound by the PCT on the

D DE Germany is not designated for any kind of national protection

r national applicatior:/rom which
certain other States.)

D‘ KR Republic of Korea is not designated for any kind of national protection
D RU Russian Federation is not designated for any kind of national protection

clude (irrevocably) the designations concerned in order to avoid the ceasin
priority is claimed. See the Notes to Box

protection available and, where applicable, for the grant of both

of the

0. Vas

Box No. V1

PRIORITY CLAIM

The priority of the following earlier application(s) is hereby claimed:

Filiﬁg date Number Where earlier application is:
1 icati f earli licati . o
0?;:;/:08,52]/;:;]3" ol earher application nationai application: regional application:* | international application:
country or Member regional Office receiving Office

item (1)

06/11/03 10/702,313 us
item (2)
item (3)

D Further priority claims are indicated in the Supplemental Box.

The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier
application(s) (only if the earlier application was Jfiled with the Office which for the purposes of this international application
is the receiving Office) identified above as:

O item@)

[] altitems X item (1) [ iem@)

* Where the earlier application is an ARIPO a ?licarion, indicate at least one country party 10 the Paris Convention /or the Protection of
Industrial Property or one Member of the Worldp rade Organization for which that earlier application was filed (Rule 4. 10(b)(ii)). . .. ... " .

D other, see Supplemental Box

Box No. VII  INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Autbority (ISA) (if two or more International Searching Authorities are competent to
carry out the international search, indicate the A uthority chosen; the two-letter code may be used):

Request to use results of earlier search; reference to that search (if an earlier search has been carried out by or requested
from the International Searching A uthority):
Number

Date (day/month/year) Country (or regional Office)

Box No. VIII DECLARATIONS

Number of

The following declarations are contained in Boxes Nos. VHI (i) to (v) (mark the applicable
declarations

check-boxes below and indicate in the right column the number of each type of declaration):

O BoxNo. viII (i)
[0 Box No. VI (ii)

Declaration as to the identity of the inventor

Declaration as to the applicant's entitlement, as at the international
filing date, to apply for and be granted a patent

[0 Box No. viii (i) Declaration as'to the applicant's entitlement, as at the international
filing date, to claim the priority of the earlier application
[0 BoxNo. vl (iv) Declaration of inventorship (only for the purposes of the designation

of the United States of America)

[0 BoxNo.vin W Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/101 (second sheet) (January 2004)
LegalStar 2004, Form PCTREQ

See Notes 1o the request form
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SheetNo. ... 4. ..

Box No. IX CHECK LIST; LANGUAGE OF FILING

A

This international application contains: This international application is accompanied by the following Number

; : item(s) (mark the applicable check-boxes below and indicate in of items
@ ls?]é)e::ger form, the following number of right column the number of each item):
request (includin I. B fee calculation sheet
declaration sheets% D4 2. [ original separate power of attorney
ggsﬁgrl:éleo;!s(l?:d:gg;g 3. [ original general power of attorney
i r .
tables related thereto) 13 4. O copy of general power of attorney; reference number, if
Claims . 3 any PR "'.'." ..........
abstract Cq 5. OO statement explaining lack of signature
drawings . 6. ] priority document(s) identified in Box No. VI as
: —_—_— nem(s{: .........................................
Sub-total [number of sheets 21 7. 0 tanslation of international application into
sequence listing : flanguage): ... ... ... . . . .. . .. . . . . ... ... .. ...
tables related thereto : 8. [ separate indications conceming deposited microorganism or
(for both, actual number other biological material
V%ﬁegié{ﬁf‘;;zgfﬁg; 9. [J sequence listing in computer readable form
“filed'in computer (indicate type and number of carriers)
readable form; see (c) —— (i) [0 copy submitted for the purposes of international search under
Rule 13ter only (and not as part of the international application) :
Total number of sheets : 21 gy 2(gﬁl){wlze,’lre checlq-btix(fb)(:) o}r1 (i) iﬁim%r]kedhin left c?lum}:z)
; itional copies including, where applicable, the copy for the
OX8 E)Sllgg't:gnctg)(r)r};():)t(?)r)readable form purposcs of international search under Rule 13ter
() £ sequence listing (iii) [ together with relevant statement as to the identity of the copy

o or copies with the sequence listing mentioned in'left column
(ii) [J tables related thereto

() O alsoin comPuter readable form
{Section 801(a)(i1))

10. [OJ tables in computer readable form related to sequence listing
(indicate type and number of carriers)

(1) [ copy submutted for the purposes of intenational search under

() O sequence listing Section 802(b-quater) only (and not as part of the international

(i) I tables related thereto application) :

Type and number of carriers (ii) O (only where check-box (b)(ii) or (c)fii} is marked in left
4 column) additional copics’ including, where a licable, the

(cﬁ'ske;te, CD-ROM, CD-R or other) cop fgr the purposespof internatioRal search fhder Scetion

on which are contained the 80 zb-quater) :

sequence listing: . . e (11) [7 together with relevant statement as to the identity of the copy
O tables related thereto: or copies with the tables mentioned in left column

(additional copies to be indicated under {11. O other (specify): . ......... ... . . ... .. .. . . . ..
ttems 9(ii) and/or 10(ii), in right column)

Figure of the drawings which Language of filing of the .
should accompany the abstract: international application: English

Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious Jfrom reading the request).

Volker Linzer Richard M. Jones

For receiving Office use only
1. Date of actual receipt of the purported 2. Drawings:

international application:
D received:

3. Corrected date of actual receipt due to later but
timely received papers or drawings completing the
purported international application:

4. Date of timely receipt of the required D not received:
corrections under PCT Article [1(2):

5. Intemnational Searching Authority 6. D Transmittal of search copy delayed
(if two or morc are competent): JSA/ until'search fee is paid

For International Bureau use only

Date of receipt of the record copy
by the International Bureau:

Form PCT/RO/101 (last sheet) (January 2004) See Notes to the request form
LegalStar 2004, Form PCTREQ



This sheet is not part of and does not count as a sheet of the international application. U\

PCT

FEE CALCULATION SHEET

For receiving Office use only ———————em——_

International Application No.

Annex to the Request

Applicant's or agent's ..
file reference C-574 Date stamp of the receiving Office

Applicant
SUN CHEMICAL CORPORATION

CALCULATION OF PRESCRIBED FEES
I. TRANSMITTALFEE. ... ... .. ... ... .. ... .. ... ... l 300.00(T]

L 1,920.00[5]

2. SEARCHFEE ... ... ... .. . . . . . i
International search to be carried out by EPO

(if two or more International Searching Authorities are competent to carry out
the international search, indicate the name of the Authority whick is chosen to
carry out the international search.)

3. INTERNATIONAL FILING FEE

Where item (b) and/or (c) of Box No. IX apply, enter Sub-total number of sheets } 19
Where item (b) and (c) of Box No. IX do not apply, enter Total number of sheets

E first 30 sheets . . . L 1,053.00]i]
' 0 x - 0.00[i2
number of sheets in fee per sheet

excess of 30

additional component (only if sequence listing and/or tables related
thereto are filed in computer readable form under Section 801(a)(i),
or both in that form and on paper, under Section 801{a)(ii)):

=L

400 x

fee per sheet

Add amounts entered at i1, i2 and i3 and enter total at1 L 1’053‘°0m

(Applicants {rom certain States are entitled to a reduction of 75% of the
international filing fee. Where the applicant is (or all applicants are) so entitled,

4. FEE FOR PRIORITY DOCUMENT (i applicablel . . . . . . . .| 20.00[P]

3,293.00

5. TOTAL FEES PAYABLE

Add amounts entered at T, S, I and P, and enter total in the TOTAL box TOTAL
MODE OF PAYMENT
authorization to charge
X deposit account (see below) [] postal money order  [7] cash (O coupons
O cheque [J bank draft [ revenue stamps [ other (specify:
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT Receiving Office: us
(This mode of payment may not be available at all receiving Offices) ecetving Lihce:
Deposit Account No.: 19-4968
PJ Authorization to charge the total fees indicated above.
) . . . Date: November 5, 2004
B (This check-box may be marked only if the conditions Jfor deposit
accounts of the receiving Office so permit) Authorization to charge any . Sidney Persle
deficiency or credit any overpayment in the total fees indicated above. Name: - y y .
P Authorization to charge the fee for priority document. Signature: _é@&M
Form PCT/RO/101 (Annex) (January 2004) See Note5 10 the Sfee calculation sheet

LegalStar 2004, Form PCTREQ



PAT "NT COOPERATION TREATY .. WO 2005/047345
e A (O coo {7 PCT/US2004/037222
From the INTERNATIONAL BUREAU (_v (/1
PCT B 1
SECOND AND SUPPLEMENTARY NOTICE ﬁ
INFORMING THE APPLICANT OF THE PERSLEY, Sidney RX
COMMUNICATION OF THE INTERNATIONAL ¢/o Sun Chemical Corporatio
APPLICATION (TO DESIGNATED OFFICES 35 Waterview Blvd. i “ ! - 0
WHICH APPLY THE 30 MONTH TIME Parsippany, NJ 07054 206
LIMIT UNDER ARTICLE 22(1)) ETATS-UNIS D'’AMERIQUK D SLE\
(PCT Rule 47.1(¢))
Date of mailing (day/month/vear)
09 March 2006 (09.03.2006)
Appicant’'s ohagent's file reference
C-574 IMPORTANT NOTICE
International application No. Intemational filing date (day/monilvvear) Priority date {day/month/vear)
PCT/US2004/037222 05 November 2004 (05.11.2004) 06 November 2003 (06.11.2003)
\pplicant

SUN CHEMICAL CORPORATION et al

1. ATTENTION: For any designated Office(s), for which the time limit under Article 22(1), as in force from I April 2002 (30 months from
the priority datc), does not apply, please see Form PCT/AB/308(First Notice) issued previously.

2. Notice is hereby given that the following designaied Office(s), for which the time lmit under Article 22(1), as in force from | Apri] 2002,
docs apply, has/have requested that the communication of the intemational application, as provided for in Article 20, be cffected under
Rule 93bis.1. The International Bureau has effected that communication on the date indicated below:

26 May 2005 (26.05.2005) '

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MZ, NA, PG, RU, SY, TM, US

In accordance with Rule 47.1(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of the
intemational application has duly taken place on the date of mailing indicated above and no copy of the international application is required
to be fumished by the applicant 1o the designated Office(s).

3. The following designated Offices, for which the time limit under Article 22(1). as in force from | April 2002, does apply. have nol
requested, as at the time of mailing of the present notice, that the communication of the international application be effected under Rule
93bis.1 :

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, HR, ID, IL, IN, IS, JP, KE, KZ, LC, LK, LR, LS, LT, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH,
PL, PT. RO, SC, SD, SG, SK, SL, TJ, TN, TR, TT, UA, UZ, VC, VN, YU, ZA, ZW

In accordance with Rule 47, 1(c-bis)(i1), those Offices accept the present notice as conclusive evidence that the Contracting State for which
that Office acts as a designated Office does not require the furnishing. under Article 22, by the applicant of a copy of the micmational
application.

4. TIME LIMETS for entry into the national phase

For the designated or clected Officets) listed above, the applicable time limit tor entering the national phase will. subject 1o whiat is said in
the following paragraph, be 30 MONTHS from the priority date.

In practice. time limits other than the 30-month time Bimit will continue o apply. for various periods ol tinte. in respect of certain ol the
designated or elected Officets) listed above. Yor regular updates on the applicable time limits (30 or 31 months. or other time i),
Office by Office, reler to the PCT Gazette, the PCT Newsletter and the PCT Applicunt’s Guide. Volume 1L, Natonal Chapters. all available
from WIPO's Intemnet site. al hitp://www.wipo.int/pct/en/index.himl.

1 is the applicant’s sole responsibility to monitor all these time limits.

The Imemational Bureau of WIPO Authorized officer

34, chemin des Colombeties H—.
1211 Geneva 20, Switzerland Slmm Baharlou

FFacsimile No.+41 22 740 (4 35 Facsimile No.+41 22 338 71 30

Form PC171B/308(Sccond and Supplementary Notice) (January 2004}



PA{ NT COOPERATION TREATY. ' (' PCT/US04/037222

PR TN

From the INTERNATIONAL BUREAU { 1@ 0

PCT " (¢ " |

NOTIFICATION CONCERNI
SUBMISSION OR TRANSMITTAL PERSLEY, Sidney

222 Bridge Plaza South
OF PRIORITY DOCUMENT Fort Lee, NJ 07024

ETATS-UNIS D'AMERIQUE

(PCT Administrative Instructions, Section 411)

Date of mailing (day/month/year)
17 2005 (17.01.2005)

s
plicant's or agepfl's file reference
RTA
/ C-574/ EQE@,P IMPORTANT NOTIFICATION
R |

al application No. ternational filing date (day/month/year)
PCT/US04/037222 05 November 2004 (05.11.2004)

International publication datc (day/month/year) C{ONE ~ CEr Prionity datc (day/month/year)
- 06 November 2003 (06.11.2003)

Applicant
SUN CHEMICAL CORPORATION et al

1. By means of this Form, which replaces any previously issued notification concerning submission or transmittal of prionty
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to
all carlier application(s) whosc priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
asterisk appeanng next to a date of receipt, the priority document concerned was submitted or transmitted to the International
Bureau in compliance with Rule 17.1(a) or (b).

2. {f applicable) The letters “NR" appearing in the right-hand column denote a priority document which, on_the date of mailing of
this Form, bad not yet been received by the International Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the recciving Office or the International Bureau, but the applicant fails to
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1(c) which provides that no designated Office may disregard thc prionty claim concemed before giving thc applicant an
opportunity, upon entry into the national phasc, to furnish the priority documcnt within a time limit which is rcasonable under the
circumstances.

3. "(If applicable)An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document
submitted or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the prionty document
was reccived after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was

- submitted to the recciving Office afler the applicable time limit under Rule 17.1(b)). Even though the priority document was not

furnished in compliance with Rule 17.1(a) or (b), the International Burcau will nevertheless transmit a copy of the document to the

designated Offices, for their consideration. In casc such a copy is not accepted by the designated Office as the priority document,

Rule 17.1(c) provides that no designated Office may disregard the priority claim concerned before giving the applicant an

opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the

circumstances.
Priority_d Priasi lication No. . L Off II._[ .
or PCT receiving Office of priority _document
06 November 2_003 (06.11.2003) 10/702,313 us 20 December 2004 (20.12.2004)
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes . ..
1211 Geneva 20, Switzerland Olaiz Alicia

Facsimile No. +4] 22 338 71 30
Facsimile No. +41 22 740 14 35 Telephone No. +41 22 338 9288

Form PCT/IB/304 (January 2004)
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PATENT COOPERATION TREATY

PCT

OTIFICATION OF RECEIPT OF
RECORD COPY

(PCT Rule 24.2(a))

P PCT/US2004/037222

: \@/

From the INTERNATIONAL BUREAU

To:

PERSLEY, Sidney
222 Bridge Plaza South
-~ Fort Lee, NJ 07024
~ <..United States of America

Date of mailing (day/month/year)
14 January 2005 (14.01.2005)

IMPORTANT NOTIFICATION

icant's ey agent’s file reference

C-574

International application No.

PCT/US2004/037222

| yA

detailed below.

LINZER, Linzer et al (for US)

International filing date
Priority date(s) claimed

Date of receipt of the record copy
by the International Bureau

List of designated Offices

EA :AM,AZ,5/,KG,KZ,MD,RU,TJ, TM

SK, TR

TIMR is hereby notified that the international Bureau has received the record copy of the international application as

Name(s) of the applicant(s) and State(s) for which they are applicants:
SUN CHEMICAL CORPORATION (for all designated States except US)

05 November 2004 (05.11.2004)
06 November 2003 (06.11.2003)

03 January 2005 (03.01.2005)

AP :BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZM,ZW
EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IS,IT,LU,MC,NL,PL, PT RO,SE,S|,

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP KE KG,KP,KR,KZ,LC,LK,LR,LS,
LT,LU,LV,MA ,MD,MG,MK,MN,MW,MX,MZ,NA,NI,NO,NZ,OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SL,SY, TJ,TM, TN, TR, TT,TZ,UA,UG,US,UZ,VC,VN,YU,ZA,ZM,ZW

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. (41-22) 338.71.30

Authorized officer:

R. Meach (Fax 338-71-30)

Telephone No. (41-22) 338 9266

Form PCT/IB/301 (January 2004)

006570645




. PCT/US2004/037222

.. {1 {1
Continuation of Form PCT/IB/301
. !
NOTIFICATION OF RECEIPT OF RECORD COPY \/a 2/
Date of mailing (day/month/year) ,
14 January 2005 (14.01.2005) IMPORTANT NOTIFICATION
Applicant’s or agent’s file reference International application No.
C-574 PCT/US2004/037222
ATTENTION

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data
and the indications in the international application, the applicant should immediately inform the International Bureau.

In addition, the applicant’s attention is drawn to the information contained in the Annex, relating to:

time limits for entry into the national phase - see updated important information (as of April 2002)

requirements regarding priority documents (if applicable)

A copy of this Notification is being sent to the receiving Office and to the InternationatSearching Authority.

Form PCT/IB/301 {continuation sheet) (January 2004) 006570645
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LB K ,-} interr! )nal application No.

ANNEX TO FORM PCT/1B/301 PCT/US2004/037222

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE //O }

The applicant is reminded that the "national phase” must be entered before each of the designated Offices mdlcated on
the cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 39 and
the applicable national laws. In addition, the applicant may also have to comply with other special requirements applicable
in certain Offices. It is the applicant's responsibility to ensure the necessary steps to enter the national phase are taken in a
timely fashion. Most Offices do not issue reminders to applicants in connection with the entry into the national phase.

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be
30 MONTHS from the priority date, not only in respect of any elected Office if a demand for international preliminary
examination is filed before the expiration of 19 months from the priority date (see Article 39(1)), but also in respect of any
designated Office, in the absence of filing of such demand, where Article22(1) as modified with effect from 1 April 2002
applies in respect of that designated Office. For further details, see PCT Gazette No. 44/2001 of 1 November 2001, pages 19926,
19932 and 19934, as well as the PCT Newsletter, October and November 2001 and February 2002 issues.

In practice, time limits other than the 30-month time limit will continue to apply. for various periods of time, in respect of
certain designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 31 months, or other
time limit), Office by Office, refer to the PCT Gazette(" Section IV" part published on a weekly basis), to the PCT Newsletter
(on a monthly basis) and to the relevant National Chapters in Volume Il of the PCT Applicant's Guide (the paper version of
which is updated usually twice a year and the Internet version of which is updated usually on a weekly basis). Finally, a
cumulative table of all applicable time limits for entering the nationa! phase is available from WIPQ's Internet site, via links
from various pages the site including those of the Gazette, Newsletter and Guide, at http:/iwww.wipo.int/pct/en/index.html.

Information about the requirements for filing a demand for international preliminary examination is set out in the PCT
Applicant's Guide, Volume {/A, Chapter IX. Note that only an applicant who is a national or resident of a PCT Contracting
State which is bound by Chapter il has the right to file a demand for mternatlonal preliminary examination (at present, ali
PCT Contracting States are bound by Chapter Il).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled.

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy
of the said earlier application, certified by the authority with which it was filed ("the priority document”) to the receiving Office
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of
international publication of the internationat application, in which case that document will be considered to have be,en received
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)).

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment
of a fee (Rule 17.1(b)).

if the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no
designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry into the
national phase, to furnish the priority document within the time limit which is reasonable under the circumstances (Rule 17.1 (c)).

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time
limit (and all other PCT time limits) is the filing date of the earliest application whose priority is claimed (Article 2(xi}(b)).

Form PCT/IB/301 (Annex) (January 2004) 006570645
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From the INTERNATIONAL SEARCHING AUTHORITY PCT \ O \’
To:

NOTIFICATION OF RECEIPT
SUN CHEMICAL CORPORATION OF SEARCH COPY

Attn. Persley, Sidney
222 Bridge Plaza South
Fort Lee, NJ 07024 RE
UNITED STATES OF AMERI

.V(

Date of mailing
(dey/monthiyear) 27/01/2005
icant’s or agent's file reference
IMPORTANT NOTIFICATION
C-574
\Ir:;r:?‘al application No. Intemational filing date(day/month/year) Priority date (day/month/year)
US2004/037222 05/11/2004 06/11/2003
Applicant

SUN CHEMICAL CORPORATION

1. Where the intemational Searching Authority and the receiving Office are not the same office:

The applicant is hereby nolified that the search copy of the international application was received by this intemational Searching
Authority on the date indicated befow.

Where the Intemational Searching Authority and the receiving Office are the same office:

The applicant is hereby notified that the search copy of the intemational application was received on the date indicated below.

31/12/2004 (date of receipt).

readable form.

3. Time limit for establishment of international search report and written opinion of the International Searching Authority

The applicant is informed that the time limit for establishing the intemational search report and the written opinion of the
intemational Searching Authority is three months from the date ofreceipt indicated above or nine months from the priority date,
whichever time limit expires later (Rules 42.1 and 43bis.1(a))

4. A copy of this notification has been sent to the International Bureau and, where the first sentence of paragraph 1 applies,
to the receiving Office.

2. D The saarch copy was accompanied by a nucleotide and/or amino acid sequence listing or tables related thereto in computer

Name and mailing address of the Intemational Searching Authority | Authorized officer

T\ European Patent Office, P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk ISA/EP
. _0) Tol. (+31-70) 340-2040, Tx. 31 651 epo nl,

= Fax: (+31-70) 340-3016

Form PCTASA/202 (January 2004)
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From the INTERNATIONAL SEARCHING AUTHORITY PCT

To:

NOTIFICATION OF TRANSMITTAL OF

SUN CHEMICAL CORPORATION | THE INTERNATIONAL_SEARCH RT AND
Attn. Persley, Sidney RECEI D THEWRHTENOPIM‘ON“-"@%%HONAL

222 Bridge Plaza South
Fort Lee, NJ 07024
UNITED STATES OF AMERICA

SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
{day/month/year)

24/03/2005

Appli agent’s file reference
C-574 ) FOR FURTHER ACTION See paragraphs 1 and 4 below

te

 inteenational application No. Internationat filing date
d
PCT/US2004/037222 (day/monthlyear) 05/11/2004
Applicant

SUN CHEMICAL CORPORATION

1.

4.

m The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46):
When? The time limit for filing such amendments is normally 2 months from the date of fransmittal of the
International Search Report; however, for more details, see the notes on the accompanying sheet.
Where? Directly to the International Bureau of WIPQO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimite No.: (41-22) 740.14.35
For more detailed instructions, see the notes on the accompanying sheet.

. D The applicant is hereby notified that no international search report will be established and that the declaration under

Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.
D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the

International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The Intemational Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not betore the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the nationat phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant’s
Guide, Volume il, National Chapters and the WIPO Internet site.

Name and mailing address of the International Searching Authority | Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk Monika Schmitz
. O] e (+31-70) 340-2040, Tx. 31 651 epo n,
Fax: (+31-70) 340-3016

Form PCT/ISA/220 (January 2004) (See notes on accompanying sheet)
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These Notes are intended to give the basic instructions conceming the filing of amendments under article 19. The ‘

Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions

under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more

detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, “Article”, "Rule”, and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afler having received the intemational search report, one opportunity to amend the claims of the
intemational application. It should however be emphasized that, since all parts of the intemational application (claims,
description and drawings) may be amended during the intemational preliminary examination procedurs, there is usually
no need to file amendments of the claims under Article 19 except where, e.g. the applicant wants the latter to be published
for the purposes of provisional protection or has another reason for amending the claims before international pbulication.
Furthermore, it should be emphasized that provisional protection is available in some States only.

What parts of the international application may be amended?
Under Article 19, only the claims may be amended.

During the intemational phase, the claims may also be amended (or further amended) under Article 34 before
the international Prefiminary Examining Authority. The description and drawings may only be amended under
Article 34 before the Intemational Examining Authority.

Upon entry into the national phase, all parts of the intemati'onai application may be amended under Article 28
or, where applicable, Article 41.

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered
as having been received on time if they are received by the Intemational Bureau after the expiration of the
applicable time limit but before the completion of the technical preparations for intemational publication
(Rule 46.1).

Where not to file the amendments?

The amendments may only be filed with the Intemational Bureau and not with the receiving Otfice or the
Intemational Searching Authority (Rule 46.2).

Where a demand for intemational preliminary examination has been /s filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of
one of more of the claims as fiied.

A replacement sheet must be submitted for each sheet of the claima which, on acoount of an amendment or
amendments, differs from the sheet originaily filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numeratls. Where a claim is
cancelled, no renumbering of the other claims is required. In ali cases where claims are renumbered, they must
be renumbered consecutively (Administrative Instructions, Section 205(b)).

The amendments must be made in the language in which the intemational application is to be published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a fetter.

The letter will not be published with the intemational appfication and the amended claims. It should not be
confused with the “Statement under Article 19(1)" (see below, under *Statement under Article 19(1)%).

The letter must be In English or French, at the choice of the applicant. However, If the language of the
international application Is English, the lstter must be in English; i the language of the international application
is French, the letter must be in French.

Notes to Form PCTASA/220 (first sheet) (January 1994)
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NOTES TO FORM PCT/ISA/220 (continued)

( U
The letter must indicate the differences between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped),whether

() the claim is unchanged;

(4) the claim is cancelled;

(i) the claim is new;

(iv) the claim replaces one or more claims as’ﬁ!ed;

(v) the claim is the result of the division of a claim as filed.

The following examples lllustrate the manner in which amendments mustbe explained in the
accompanying letter:

1. [Where originally there were 48 claims and after amendment of some claims there are 51):
“Claims 1 to 28, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added."

2. [Where onginally there were 15 claims and after amendment of all claims there are 11]:
"Claims 1 to 15 replaced by amended claims 1 to 11.°

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
new claims}:
“Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
“Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; ali other claims unchanged.*

4. [Where various kinds of amendments are made):
*Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 repiaced by amended
claim 14, claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added.”

“Statement undoer article 19(1)" (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact
that such amendments might have on the description and the drawings (which cannot be amended under
Article 19(1)).

The statement will be published with the intemational application and the amended ciaims.
it must be In the language in which the international appplication Is to be published.
it must be brief, not exceeding 500 words if in English or if translated into English.

It should not be confused with and does not replace the letter indicating the differences between the claims
as filed and as amended. it must be filed on a separate sheet and must be identified as such by a heading,
preferably by using the words "Statement under Article 19(1)."

it may not contain any disparaging comments on the international search report or the relevance of citations
contained in that report. Reference to citations, relevant to a given claim, contained in the intemational search
report may be made only in connection with an amendment of that claim.

Consequence if a demand for international preliminary examination has already been filed

It, at the time of filing any amendments under Article 19, a demand for intemational preliminary examination
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the
intemational Bureau, also file a copy of such amendments with the International Preliminary Examining
Authority (see Rule 62.2(a), first sentence).

Consequence with regard to translation of the international application for entry into the national phase

The applicant’s attention is drawn to the fact that, where upon entry into the national phase, a translation of the
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or
in addition to, the translation of the claims as filed.

For further details on the requirements of each designated/elected Office, see Volume I} of the PCT Apgplicant's
Guide.

Notes to Form PCTASA/220 (second sheet) (January 1994)
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PATENT COOPERATION TREATY
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INTERNATIONAL SEARCH REPORT

(PCT Arnticle 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

c-574 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2004/037222 05/11/2004 06/11/2003
Applicant

SUN CHEMICAL CORPORATION

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Asticle 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a tota! of 4 sheets.

It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of the international application in the
fanguage in which it was filed, unless otherwise indicated under this item.

The international search was carried out on the basis of a transtation of the international application furnished to
this Authority (Rule 23.1(b)).

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

Certain claims were found unsearchable (See Box II).

OO0

Unity of invention is lacking (see Box ).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
D as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. [:] none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2004)



INTERNATIONAL SEARCH REPORT

International Application No

PCT/US2004/037222

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 CO8F8/00 C08F8/44

According to International Patent Classification ({PC) or to both national ctassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification sysiem followed by classification symbols)

IPC 7 CO8F CO9D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where praclical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6 559 222 B1 (ROONEY JOHN ET AL) 1-8,10,
6 May 2003 (2003-05-06) 11,13,
cited in the application 14,16
the whole document
X US 4 745 138 A (THANAWALLA ET AL) 1,4-8,
17 May 1988 (1988-05-17) 11,14

cited in the application
the whole document

X US 3 425 977 A (MARTIN SKOULTCHI ET AL) 1,4-8,
4 February 1969 (1969-02-04) 11,14
the whole document

X US 3 862 067 A (MOTIER ET AL) 1,4-8,
21 January 1975 (1975-01-21) 11,14

the whole document

-/

m Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories ot cited documents :

P e9 I *T* later document published after the international filing date
or prority date and not in conflict with the application but
cited 1o understand the principle or theory underlying the
invention

*A* document defining the general state of the an which is not
considered 1o be of particular relevance

°E* earlier document but published on or after the international *X* document of particular relevance; the claimed invention

filing date cannot be considered novel or cannol be considered to
*L* document which may throw doubts on priority claim(s) or invotve an inventive step when the document is taken alone
which is cited lo establish the publication date of another *Y* document of particular relevance: the claimed invention

citation or other special reason (as specified) cannot be considered to involve an inventive step when the

*0O* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means menis, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the an.
later than the priority date claimed *&* document member of the same patent tamily
Date of the actual comptetion of the international search Date of mailing of the intemational search repont
10 March 2005 24/03/2005
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel {(+31~70) 340-2040, Tx. 31 651 epo nl, .

Fax: (+31-70) 340-3016 Droghetti, A

Form PCT/ISA/210 (second sheet} {January 2004)

page 1 of 2



INTERNATIONAL SEARCH REPORT

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

International Application No _
PCT/US2004/037222 [/ 7

Category °

Citation of document, with indication, where appropriate, of the relevant passages

Relevant 10 claim No.

US 5 633 307 A (DAS ET AL)
27 May 1997 (1997-05-27)
the whole document

9,12,15

Fom PCT/ASA/210 (continuation of second sheet) (January 2004)

page 2 of 2
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INTERNATIONAL SEARCH REPORT

Information on patent family members

International Application No

PCT/US2004/037222 ||
Patent document Publication Patent family Publication !

cited in search report date member(s) date

US 6559222 B1 06-05-2003 CA 2306478 Al 22-04-1999
EP 1023360 A2 02-08-2000
Wo 9919369 A2 22-04-1999

X( US 4745138 A 17-05-1988  NONE

US 3425977 A 04-02-1969  NONE

US 3862067 A 21-01-1975 BE 798169 Al 15-10-1973
DE 2318555 Al 18-10-1973
FR 2180073 Al 23-11-1973
GB 1413001 A 05-11-1975
IT 983008 B 31-10-1974
JP 49018124 A 18-02-1974
NL 7304875 A 16-10-1973
SE 380285 B 03-11-1975

US 5633307 A 27-05-1997 AT 178918 T 15-04-1999
AU 3640495 A 03-07-1996
CA 2204178 Al 20-06-1996
DE 69509119 D1 20-05-1999
DE 69509119 T2 23-12-1999
EP 0797607 Al 01-10-1997
ES 2133808 T3 16-09-1999
JP 10502700 T 10-03-1998
WO 9618668 Al 20-06-1996
us 6090881 A 18-07-2000

Form PCT/ASA/210 (patent famity annex) (January 2004)
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From the /( ’l/
|t

INTERNATIONAL SEARCHING AUTHORITY

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

see form PCTASA220

| Date of mailing
‘ (day/month/ear) see form PCTASAR10 (second sheet)
]

Applicant's or agent's file reference | FOR FURTHER ACTION

see form PCTASAR220 See paragraph 2 below

International application No. International filing date (dayfnonth4ear) Priority date (day/nonth/ear)
PCTAUS2004037222 05.11.2004 06.11.2003

International Patent Classification (IPC) or both national classification and IPC

C08F8/00, CO8F8/44

Applicant
SUN CHEMICAL CORPORATION

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. Il Priority
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VIl Certain defects in the international application

RO XROOOK

Box No. VIl Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the Internationa! Preliminary Examining Authority ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b} that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three
months from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASA220.

3. For further details, see notes to Form PCTASA220.

Name and mailing address of the ISA: Authorized Officer

. S <
European Patent Office - P.B. 5818 Patentlaan 2 . R 2
,0))) NL-2280 HV Rijswijk - Pays Bas Droghetti, A : 0)» s"
——— Tel. +31 70 340 - 2040 Tx: 31 651 epon! : N
Fax: +31 70 340 - 3016 Tetephone No. +31 70 340-4143

Form (PCTASA/237) (Cover Sheet) (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2004/037222

Box No.|l Basis of the opinion

. With regard to the language, this opinion has been established on the basis of the international application in

the language in which it was filed, unless otherwise indicated under this item.
OO This opinion has been established on the basis of a translation from the original language into the following

language , which is the language of a translation furnished for the purposes of international search
(under Rules 12.3 and 23.1(b)).

With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of materiat:
O asequence listing
0 table(s) related to the sequence listing
b. format of material:
[J in written format
O in computer readable form
c. time of filingfurnishing:
0J contained in the international application as filed.
[0 filed together with the international application in computer readable form.

O furnished subsequently to this Authority for the purposes of search.

. [0 in addition, in the case that more than one version or copy of a sequence listing andbor table relating thereto

has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE International application’No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2004037222

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims
No: Claims 1-16

inventive step (1S) Yes: Claims
No: Claims 1-16

Industrial applicability (I1A) Yes: Claims 1-16

No: Claims

2. Citations and explanations

see separate sheet

Box No. Vil Certain defects in the international application

The following defects in the form or contents of the international apptication have been noted:

see separate sheet

Box No. Vill Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE ) International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2004/037222
Re ltem V

Reterence is made to the following document/s:
D1: US B 6559222 (cited by the applicant)

D2: US A 4745138

D3: US A 3425977

D4: US A 3862067
D5: US A 5633307

1. Novelty (Art. 33(2) PCT)

The subject-matter of claims 1-16 is not novel fot he following reasons.

1.1. D1 discloses the same polymer composition for a coating composition comprising an ethylenicall
unsaturated acid resin, a neutralizing agent (e.g. ammonia) and water (see search report).

Note that the only part in the claims, which appers as being novel with regard to D1, is the use of an ethyl.
unsaturated amine as neutralizing agent.

Thus the subject-matter of claims 1-8,10,11,13,14,16,is not novel in view of D1.

1.2. D2-D4 disclose curable coating composition comprising acid resins, a neutralizing agent {e.g. amines or
ammonia) and water as claimed.

Thus the subject.matter of claims 1,4-8,11,14 is not novel in view of D2-D4
1.3. In D5 a polymer composition comprising a polymine with acrylic functional groups, an acid and water as
claimed is disclosed.
A coating composition is prepared thereof.
- Note that in the present application no specific method for preparing the composition is claimed. In claims 11-

14, no defined technical features characterising the process are provided.

Thus the subject-matter of claims 9,12,15 is not novel in view of D2,

2. Inventive Step (Art. 33(3) PCT)

Being not novel the subject-matter of claims 1-16 cannot be regarded as inventive either.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/037222

3. The subject-matter of claims 1-16 meets the requirements of Article 33(4) PCT, with regard to industrial
applicability.

Re Item Vil

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art disclosed in the documents
D1, D3-D5 is not mentioned in the description, nor are these documents identified therein.

Re ltem VIIi (Art. 6 PCT

1. Inclaim 1 the process features regérding the curing method (see "upon curing woth an actinic radiation
source”) do not limit the process claim rendering the same unclear.

Furthermore the wording "offering the composition an increased crosslinked density” attempts to define the
invention by the result-to-be-achieved.

In cl. 1 the expression "stereo-crosslinked” has no well-known or recognized meaning in the art.

This term is vague and unclear and leaves the reader in doubt as to the meaning of the technical features to
which it refers, thereby rendering the definition of the subject-matter of said claim unclear, Article 6 PCT (the
same applies to the expression “energy curable” in claims 11-16).

2. Although claims 1 and 10 have been drafted as separate independent claims, they appear to relate
eftectively to the same subject-matter and to differ from each other only with regard to the definition of the
subject-matter for which protection is sought and in respect of the terminology used for the features of that
subject-matter. The aforementioned claims therefore lack conciseness and as such do not meet the
requirements of Article 6 PCT.

3. Claim 9;12,15 are not supported by the description as required by Article 6 PCT, as their scope is broader
than justified by the description and drawings (see page 3). No specific hint to the basic resin as claimed can

be found in the description and no process or article therefrom is mentioned either.

4. Claims 1,6,10-16 are not supported by the description.
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