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Industria y Comerclo Eve: 370 FAGEN AL
SUPERINTENDEMGIA ] Pt ACION '
FORMULARIO UNICO DE SOL...... —.. ES ENT . Folis: 85 _
PCT
ENTRADA EN FASE NACIONAL
1) SOLICITUD DE:
Patente de invencién D Patente de Modelo de Utilidad
Capitulo | D Capitulo Il.
2) N : ' - IDENTIFICACION
SOLICITANTE Nombre: Sun Chemical Corporation ,
(71) Direccién: 35 Waterview Boulevard c.C. D NI
Parsippany, NJ 07054, USA D D
‘Nacionalidad o domicilio: New C.E
Jersoy, Estados Unidos o RO
Lugar de constitucion: New Jersey Cual
Estados Unidos ' NGIAERO S
Telefono: Fax:
E. Mail:
3) Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION
REPRESENTANTE | D'’ALEMAN
O APODERADO C.C. NIT: D
Direccion. Carrera 11 N° 886-53 Piso 6
. Bogota D.C. ce [0 oo O
Teléfono: 6181088 Fax. 6350824 ,
E. Mail' info@clarkemodet com co NUMERO: 41.654.862
TP: 20824 CSJ

4)
INVENTOR (ES) |Nombre: 1. ROONEY, John, M.; 2. BIRO, David, Anthony

Direccion: 1. 32 Berkeley Circle, Basking Ridge, NJ 07920 USA; 2. 42

(72) Cayuga Ave., Rockaway, NJ 07866 USA

Nacionalidad o Domicilio: 1. Estadounidense; 2. Canadiense

5) PCT (86)
Solicitud Internacional No. PCT/US2005/010649 Fecha. Marzo 31, 2005
Publicacion Internacional No. WQ2005/097495 A1 Fecha: Octubre 20, 2005

6)Titulo {54) METODO DE ELABORACION DE MATERIALES DE EMPAQUE CON
BAJO OLOR

7) Clasificacién Internacional: B32B 27/16, 31/00, B41M 7/00, C0SD 11/10, 4/00,
B65D 65/00

8) PRIORIDAD 33) Pais de Origen | (32) Fecha (31) Nimero de
Solicitud

Estados Unidos Marzo 31, 2004 60/558,076
Sl NO D

4

9) Comprobante de pago N°. 06-75,810 de Octubre 2, 2006

Instrucciones para el diigenciamiento del presente formulano Ver reverso de esta pagina

)




10) ANEXOS

Comprobante de pago de la tasa de presentacion de la solicitud

Comprobante de pago por rewvindicacion de priondad

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

Juridica

Poderes, si fuera el caso

Documento de cesién del inventor al solicitante o a su causante

Declaraciones

Copia de la solicitud Internacional  (Resumen, descripoidn, rewvindicacién, Dibujos)
Traduccion de la solicitud internacional al castellano (Resumen, descnpcién, revindicacion,
Dibujos)

Copia del examen preliminar efectuado por [a IPEA

De ser el caso, copia del contrato de acceso

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

De ser el caso, certificado de depésito del matenal biolgico

Artefinal 12x 12y 6 x6cm

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
invencién de esta solicitud
Otros

1 Reporte de Basqueda

2 Opinidn escrita

3 Solicitud PCT

OO0 000 MMOON KOM

B

11) FIGURA CARACTERISTICA:

12) Solicitud concesién de la patente,
NOMBRE:

FIRMA: .
. : . C:C. 41.654 882 de Bogota | TP 20824'CSJ !
LY p—

Instrucciones para el diligenciamiento del presente formulario. Ver reverso de esta pagina

p-847 )?‘J




LN

SUPERINTEMDENCIA Cf INCUSTRIA Y COWERCIC

ST ¢ BGC176009-2

RECIBD OFICIAL DE CAJA @ 06 - T75.B19
FECHA : QCTUBRE 2 DE 2004

9 CCHSIGNACTON

Y R 0 o o o e e T e e e e e e B

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

e e 0 o e e o g

CLARKE WODET Y ©O0. COLCMBCCMSIGNACION  BANCD POPULAR 56-09119-6 JHFESLY 0211072006 1i,649,060.C0

CANT. RENTISTICE CaNCeEPTC TOTAL CCHCERTD
1 50995-2i-0%1 SCLICITUDES i TRAMITES DE SCL. DE PATENTE LE IN §63,090.09
TCTAL & $ £63,900.00

§0N:  CUATROCIERTDS SESEXTA Y YRES MIL PESOS

AESPONSABLE

‘B8 DE CAJA APLICADD AL EXPEDIENTE HMa.




e

Y 8 2
Peyeg 22 68O-

A\

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

Colombra.

(Se traduce un Certificado de Notarial, Legailizacion y Apostilla escritos en inglés,
adjuntos a un poder otorgado por la compafiia SUN CHEMICAL CORPORATION,
escrto en inglés y espaiiol, con fecha Febrero 13, 2001.)

CERTIFICADO NOTARIAL (Cuando el Solicitante es una Sociedad)

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

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

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

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

2) El otorgante le es conocido personaimente y tiene facultad legal para firmar el

Q.o

documento.

EORGIAL

C 1DONEIDAD 045
UNIVERSIDAD NACIONAL DE COLOMBIA

3) El otorgante ha suscnto el anterior documento en su calidad{fie Vicepresidente

de la persona juridica Sun Chemical Corporation.
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4) La mencionada persona juridica con domicilio comercial en 222 Brdge 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 tene en efecto la idoneidad referida y su representacion es legal y

esta autonzado para otorgar este poder.

6) Fundamento las certificaciones 3), 4) y 5) en los documentos auténticos que
para fal fin me fueron exhibidos.

(Firmado) Ehzabeth C. Reyes

Notario Publico

(Sello Notarial a Tinta. S. Elizabeth C. Reyes, Notario Plblico 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

D e ——]

ESTADO DE NEW JERSEY,
CONDADO DE BERGEN]} ss.
3 §§ % Yo, Kathleen A, Donovan, Escribano del Condado de Bergen, (el mismo siendo
3 gg g g una Corte de Registro de dicho Condado, que tiene por ley up selio), POR EL
ég g g 3;: PRESENTE CERTIFICO QUE Elizabeth C. Reyes, cuyo nomb ?_‘ estd suscnto en
5 Sé g § el certificado de reconocimiento, prueba o declaracién juranid
=




TRADUCClJON OFICIAL

No oLk ;z
PIEDRAHITA AGUILERA

en el momento de recibir tal reconocimento, prueba o declaracion 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 tomarios y cerbficarlos, asé como
para tomar y certificar las pruebas y reconocimientos de escrituras para traspasos
de tierra, tenencias o herencias, y otros instrumentos por escnto, para registro en
dicho Estado; y que dicho reconocimiento estda 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.

Ademaés certifico que no se requiere por las leyes de este Estado que la impresion
dei 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. Dongvan, Escribano

(Sello en Relieve del Condado de Bergen, NJ)

APOSTILLA
(Convencién de la Haya de Octubre 5 de 1951)
< 1. Pais: Estados Unidos de América
E:
% g § Este documento publico
8
E 2 g 2. Ha sido firmado por Kathleen A. Donovan :
g § % 3 _ﬂ?iﬁux -l nnm va
_g§ S g - 1
-;_.. %‘_ T 3 )
3




8.

9

Actuando en calidad de Escribano del Condado

Lieva o! 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 NGmero A128014
(SELLO)

(Sello Redondo de Obiea en Relieve)

10.

Firma: (Firmado) Peter 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 confrontacién y a la cual me remito.

Bogotd, Marzo 8 de 2001.

%M/ﬂ%
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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

CERTIFIED

AT TRENTON, NEW JERSEY

THE 21ST DAY OF FEBRUARY 2001

BY: Peter R Lawrance, NEW JERSEY TREASURER
NO. Al128014

SEAL/STAMP: 10. SIGNATURE

%%M%———

TRAD OFICIAL No /__L_'_/c_'lﬂ__
TR Hia PIEDR ‘-'I A AGUILERA
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Clarke, Modet & Co. Colombia Ltda. -

L ‘ l -

PROPIEDAD INDUSTRIAL y DERECHOS DE AUTOR

Apartado Acreo 92397
Santafe de Bogotd. Colombea
PODER POWER OF ATTORNEY
Yo (nosolrce), abajo frmante(s) | (wm), the undersigned

Melyin M Cox

“""mlﬂdcilh"buuufrnnunq..¢.

Sun Chernice’! Covporation

unnocad-:l y exdsiants de acuerdo con 1as leyes de
aware.

social, con domicitio en

2.2‘2 B rcggf J. %l;oi%:ufh

4

; g4 conflerc (confarimos) poder sspacial a
wuommnaomwunm con Céduia de
Cludadoniao No 4] 854082 de Bogold, v ip. 20824 vy
CLAUDIA LUCIA CARD RAMIREZ, con Téddula do Cludadania
No. 40.017 374 de Tunja, v Ip 35448, con domiclio en  Sanin
Fé de Bogoil, Colombla, pama que actuandao en su arden en
nombre del (de o] otogante ke (o) represenien onte
cualqueer entidod, ovioddad y/o persona, especiaimenie
onle ks del arden Administralive, Contencloso Adminiirativo,
Judiciai, Tdbunales de Artbramento y/o cualquier otro en b
refurente g los nguenies asunios:

1} Solicikr, framilar, obfenar y/o regisirar cudiquiera de ks
modalidades de Propledad Indusirial, fales como: patentes
de invencién, modeios de uliidad; dbsefios Industnaies,
vaneaodes vegeiales; marcas, lemas. nombres y ensafias
comorcioles y denominaciones de ongen; asi como sus
renovaciones, prémogas, ransferencias, comblos de nombre
y/o dorciio, coniralos y icancias.

2) Sokcitar, framikar, oblener y/o reghtrar derechos de aufor.,
en cuaiquiera de sus preseniaciones asl como la proteccidn
de secretos industriales y know-how.

3) Solcliar, ramifar. obtener y/o regsirar registros santiarios.
permsos y/o kcencias de funcionamiento: asl como sus
renovocones © pramogas, frarsferencias, cambios de nombre
v/o domecllo, coniralos y kcencias.

4) Ejercer accones de oposcin, observacién, reciamos,
reconsideracién, reposicin, apelacidn, cancelacidn
adminsfratva o judicial, nuiidod, proteccién al consumidor,
concesién de fcenclas, proleccion de secrelos indusiriales y
GEMa JTCfrs y TECUED TekICIONGQDS Con derecnos
denvados de los asunios anfba hdicodos yeéencontra de la
COngCh iz desiss' cooenss Jotvadss 2o g oblencdno
explolacidn de Icenclas, accones de indemnizacidn de
perjuicios Tamben podriin) inlerveny en juicios civiles,
comercigles, penales, confencioso-adminisirafivos, tutedas y
de policxa; en occiones o Juicios promovidos por el (la)
mandonie o enconira el (ela) .

5) Registror nosmbres de domimio onle la entidad competente
é) En & ejercico de esle mandaio los mondaiarios ambao
mencionados quedan foculkados para concliar, cancelar,
transigr, comprometer en drbiiros, desisiir, recibr y tomar
posesén de io cosa objeto de Htigio y renunciar o desisir a
derechos concedidos 0 en cunso de concesién, admifir los
hechos del proceso.

7] Rafificor o no Yo agencia oficiosa.

8) Asli msmo foculto floculiomos) o ios mencionodos
apoderados pora rechi noffficorcionet v desgnor
apoderados judiciales o exkajudiciacies, susiituir ol presenie
poder y revocar ks sustitucio-nes que hicieren,

Dadoytmadoen L 0¢T Leo N vsA
|} deide MPC &a de 200/}

ales

Melvin M. Cox

lagal represantstivals) of

Sun Chemical i
- uhgd Corporation

Delaware

and in presant exscution of ks busmess activity, darmclied of

222 Bridge Plaza South

Fort Lee, NJ 07024 USsA
do heeby grant POWER OF ATTORNEY fo DILIA MARIA
RODRIGUEZ D'ALEMAN, Ideniificotion card No. 41.454.002 of
Sogoth and Ip 20824 and CLAUDIA LUCIA CARO RAMIREZ,
1p. 34448, denfification card No. 40.017.374 of Tunja, residing
in Santa Fé de Bogold. Colombia, 1o act In the order of ther
appointment in behall of granior before any enlily, authority
and/or noturgl or huridical person, specialy before those
Admnisiraiive, Adminisirafive-Contentious. Judicial arbivafion
courls, and/or any other, In ol motters conceming he
folowing:

1) To apply. process, oblain and/or register any of the
modaliies of Indusirial Property. such as; Patents of invention,
Ultly Modek; Dasings, vegeial variefies; Marks, Slogars, Trade
Names and embilams and appedotions of Orige; as wel os
the¥ renswak, extensions, ausignments, chonges of nome
and/or domicls, agresmenis and lcenses.

2 To apply. process, obiain and/or register copyrights of any
kind as wel as profection of indusinal secrels or incw-how.
3) Yo appy. process, obloln and/ér regisier sanhary
regsirafions, operaling authorizafions and/or icenses: as wel
as thelr renswal or esdenfions, assignments, changes of name
and/or domiclie, ogreemenk and icenses.

4 Yo bang aclions of opposifion. observalions, cialme,
reconsderation, appeat or lsgal remedies, canceliahons,
nullly, protection fo the consuymer, granfing of kcenses,
profeciion of fode secrets and other actions relaled with nghts
denved from ihe above- mentiched matiers and ogainst the
untar compathon, octions resiing from the oblenhon or
expiofiafion of Icerses, recovering damages actfions. They con
abo inlervene or parhcipate in Civih Commercx, Cruvinal or
Contenflous-Adminktrafive  Triak; the ocfions Jor walt

mandarmus, police actions; in actions, lawsurs or §i 1--
ity

Insfifuied by the grantor or against him.
S]Ioregslerdomunnomboluaheconwlem
6) To the effect of this mandale.the aboy.
empowersd 1o 1 E T hemt m
whhdraw and to recely€Aa IR :4
relaled cbjet and

process of granfing, %l’l’lﬂh&'

7) To ity or not the g ﬁcbus &1&&6?

8) | (we) hereby appdint the a L

.to

revoke such sustiut "'“”'“3'” 1 VELAS
NUTAND THiINTMY SEIS’ 11 BOGO ey
it CENCARGADO//, /57 5y
Granted and signad at 01’-' C GE. NJ, USA

onti 13th dayof February of 2001

Arma T3anafure .

Dy:

Melvin M. Cox, Vice PFresident, Sun Chemical

e

T .
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JUAN PABLO PIEDRAH!TA AGUILER S
TRADUCTOR E iNTERPRETE OFCIAL .

C [IDONEIDAD 045 ‘ o
UNIVERSIDAD NACIONAL DE COLOMBIA

CERTIRCADO NOTARIAL (Cuando el solioltants es

SOCIEDAD)
(Poderes otorgados en El Sahador, Estados Unidoa,
Mexco y Venezuela)

Alos dus del mes de
de , 8l Notario que suscribe DA FE de
que

{nombre de la parsana que firma el poder)
mayor de edad y dormcliado

firnd de su pufio

y lefra el documento que antecede.
2. Conoce dl (ala} otorgante y que este {a) eshk
legaimenie capacitado para el oforgomienio.
3. B olorgante ha firnado el referido documentc en
su caracter e
de la persona juridica

4 to otodao persona pridica con seds en

ostl
legalmente consfituida, que hene actugimente
exslencia lepal vy que el octo para el cud seha
clorgado esle podet o5t cemprendido enfre los gua
consfituyen su objeto social.

5 & otorganie fisne efectivamente la represaniacdn
que obstenia. que esio es legihma y que estd
faculiado para otorgar aste poder.

6. ks anterores cerfificacones de los puntos 3, 4 y 5, me
constan porque he fenido o la visla los
documentos auiénficos.

Notario Pablico

NOTA: A conhnuacién de lo anferior, e Consul de
Colombia debe autenticar la firma del Notario Piblico.

CERTIFICADO NOTARIAL (Cuando el

solicitants es INDIVIDUO)
Alos dias del mes de

de . € Notano que syscrbe DA FE de
que.

1

(nombre de la parsona que fimna el poder)

mayor d9 eadd y domiciado en

firmé en su presencia
el documento que anlecede, conoce al oforgante
Y que este esld legaimente capacitado para el
olnrgamiento.

I

Notario Pablico
NOTA A confinuacwn de lo anferior, el Consul de
Colombia debe autenticar ka fima del Notano Pdblico.

Para fwdos lor demds paises el Sefior Consul de
fotarchia ¢ ante gulen sa ofrmue dahe avnedir yns
oertificacion dejando constancla 1) de la existencia
jogal de la socladad, 2) de que esta sjerce astuaiments
su objeto soclal, y 3) de que la persona o personas que
otorgan el poder estAn facultadas para hacerlo, dejando

constancia asi mismo de que tuvo a Ia vista las prusbas .

que acrediten tales circunstanclas.

NOTARIAL CERTINCATE { When the applicant Is a
CORPORATION)

{Powers of attomey granied in E) Sehador, Meaaco, U S.A.
and Venazuela)

Ths 13th dayof February 2001
the undersigned Notary CERTIFIES that:
1. Melvin M. Cox

(name of the person who signa the power of allomey)

of legal age end domicied
in Fort Lee, NJ ) ..
sot his hand on the laregoing ‘document.
2. The granior is fo him persondlly known and thal
he/she has legal capacity 1o execule the document.

3.The granior has execuled the foregoing document
In his capacity of_Vice President

of the juridical person_Sun - Chemicél Corporation

4. The menfioned jsidical_pérson. wiih place _of
business 222 Bridge’' Plaza Sout , Fort
& duly amganized, has acludl legal existence ond that
the puposes for which the powet of aliomey b gronted
ore within the scope of ils corporals purposes.
3. The grantor has inf oct the referred qudlily ond
that hu/her representation s legd and that he/she
1s empowerad 1o grant this power of altomey.
é.  have based the above certlificafions 3, 4 and 5, on
the authenfic documents which e
atiiiod _ mw

' Public of New Jersey

-
Notary Péblic

NOTA: Then the Colembian Consul must legalire the

signature of the Noldry Public.

NOTARIAL CERTIFICATE ( When the
applicant Is an INDIVIDUALS)

On this day of
the undersigned Notary CERTIFIES that

(name of the pesan who signs the Power of Attormey)
of \egal age and domiclad of

signed in hs presence
the foregoing documeni, the grantor i fo him
personally known and that he/she has legal capacily to
axecute the document.

Notary Pubbe
NOTA' Then the Colombian Consul must legakre the
sgnature of the Notary Pubbe

Faor all othar countries the Colombian Consul of beforo
g musthsuaa certification stating 1) the
thasorg =-aﬂ§... 2 :r.at e r.‘...... 3

EPOVE
r@aﬂmfwsas’ns aoe_ ;

CARGADD/

sfon Expires Fehruary 13 2002
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.~ fSTATE OF NEW JERSEY, ' 1, Kathoen A. Donovan, Clerk of the County ef Bergen (-,
CGUNTY OF BERGEN] SS.: {the sume bemng an office of Record of the aforesaid County, /
having by lan = seal) 5_ .,
TR - DO HEREBY-CERTEY, Thet, Elizabeth .C. Reyes & <
.ot 3t \ whougmensmbmhadm&enﬂdmﬁnmofn&nowldgemmuprml'urumdnm.wnsulheumenfuhngsmd \“ 52 =
wo .- _' 7 acknowledgement, proof or affidavit, s NOTARY PUBLIC, duly commissioned and sworn and residing in satd State, and wis, MG
N - as such NOTARY PUBLIC, lnoﬂieerofludsmed:nyluﬂmnudbythehwsmermfmukcmdeanfylhem aswellas © ] < %
. ‘. L mukemdnuﬁfythepmnfududmwhdmtotdudﬂwﬂnmwymmcrmwnmlsarhandmmmls.mdothcr S - g bt
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METHOD OF MANUFACTURING LOW-ODOR PACKAGING MATERIALS

1. FIELD OF THE INVENTION

This invention relates to a process of producing low-odor packaging
materials utilizing actinic radiation-activatable solvent- or water-based liquid inks
and an actinic radiation-curable coating, which provides ink protection and gloss

enhancement of packaging.

2. BACKGROUND OF THE INVENTION

Organic solvent- and/or water-based liquid flexo or gravure inks
(“solvent-based printing inks”) have been widely used in various types of printing,
such as packaging, using inkjet printer. The printed images should have good
solvent and abrasion resistance. At the same time, it is necessary for solvent-based
printing inks to have good re-solubility to avoid ink drying and clogging on the
plate, anilox and gravure cylinders of the printers. Typically, low molecular weight
(MW) resins and plasticizers offer good re-solubility, yet, in order to improve
resistance properties of the printed images, higher MW resins are required. This
represents a major contradiction and problem for the formulators of the solvent-
based packaging liquid inks.

To solve these problems, various types of photocurable printing inks
having specific combinations of photocurable resins and photoinitiators, have been
developed (see, for example, U.S. Patent 4,066,582; U.S. Patent 4,221,686; U.S. Patent
4,303,924; U.S. Patent 5,057,398; and WO 01/57145 Al). However, incomplete
polymerization of these inks often results in diffusion of uncured resins and causes

smears or abrasion of the printed images.

As pointed out in U.S. Patent 6,528,127, the printing of thermoplastic

packaging films has remained a bit of a black art despite advances in general
1
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printing techniques. Packagers have recently been requiring film manufacturers to
provide packaging films bearing photograph quality printed images, which is
difficult in and of itself, sometimes for uses which add to the difficulty. Heat
shrinkable films and thermoforming films are particularly challenging because of the
need for the printing ink(s) to resist cracking or flaking off once the film has
undergone heat shrinking, a process during which the film is subjected to heat,
friction, and/or film-to-metal contact. Films intended for cook-in applications can
undergo all of these strenuous conditions and provide film manufacturers and

converters with some of their greatest printing challenges.

To prevent cracking and/or flaking of printed images, film manufacturers
tried several strategies. Most often, these involve the use of new ink formulations to
avoid using standard inks containing pigments carried in a resin which is soluble in
a solvent such as an alcohol which must be evaporated, leaving behind the resin-
pigment combination. The newer formulations have involved two-part
polyurethane resin systems as well as solvent-free systems in which the resin(s) can
be cured by means of ultraviolet (UV) light, which also have drawbacks, including
concerns regarding operator exposure to components and the need to assure
sufficient cross-linking to comply with applicable governmental food safety
regulations.

To solve these problems, U.S Patent 6,528,127 teaches a manufacturing
process for food packaging materials comprising printing the plastic film with
solvent-based inks which are dried without electron beam or ultraviolet radiation,
foliowed by applying a radiation-curable, pigment-free protective coating and
radiation curing the coating. In this process that represents an advance, it has been
found that an excessive amount of residual solvent is trapped in the ink under the
protective coating and causes excessive odor from the packaging material.” In
addition, since drying rate of solvent varies significantly over multiple heating units
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as well as the number and amount of ink traps, the cure and friction characteristics
of the finished packaging material can be non-uniform throughout the printed
images. This, in turn, can cause problems with processing the packaging material in
the filling lines, particularly in relation to coefficient of friction (COF, which
represents frictional resistance between two surfaces and can be expressed as static
COF, where the surfaces are static, and kinetic COF, where the surfaces are in
motion) and/or slipping issues. For example, a job printed at a customer with three
solvent based inks on the polyethylene (PE) film and over-printed with electron-
beam (EB) curable coating, has the following coating-crosslinking cure patterns: (i)
coating over PE film - 30 MEK (methyl] ethyl ketone) rubs (see the definition below);
(if) coating over white ink - 8-10 MEK rubs; (iii) coating over yellow and white inks -
3-4 MEK rubs; and (iv) coating over black, yellow and white inks - only 1 MEK rub.
Thus, the EB coating cures differently over different color inks primarily because the
solvent-based inks release their solvent differently. The thicker the underlying ink
layer, the slower the cure of the overlaying energy-curable éoating. Variations in
degree of cure result in variations in COF value. Thus, there is a need for a printing
method for, in particular, food packaging, that addresses these problems while
providing an imaged film with the desired characteristics.

3. SUMMARY OF THE INVENTION

The present invention is based, partly, on the discovery by the present
inventors that by activating a printed actinic-radiation activatable solvent- or water-
based inks on packaging materials with actinic radiation before applying the
protective coating reduces the residual solvent content and odor as well as improves
the friction resistance and gloss of the printed images. The term achmc—radlahon
activatable ink” used herein means that the ink is substantially free of curable

functionality (i.e., functional groups that can be cross-linked or polymerizable).

3
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Accordingly, the present invention provides a method of producing a coated
packaging material comprising printing on a packaging material with an actinic
radiation activatable liquid ink, actinic-radiation activating the ink, applying a
protective coating over the activated ink, and curing the coating by exposure to
ionizing radiation.

The term “actinic radiation” used herein refers to its broadest sense as any

radiation that can produce photochemical reactions.

In a preferred embodiment, the actinic radiation for activating the liquid
ink is UV light. In another preferred embodiment, the actinic radiation for curing
the protective coating is an electron beam (EB).

In a specific embodiment, the packaging material is plastic film or a plastic
film laminate structure. In another specific embodiment, the packaging material is a
foil-laminated plastic structure, or a paper plastic laminate. In yet another specific
embodiment, the ink is solvent based. In another specific embodiment, the ink is
water based. The present invention further provides a low odor packaging material
produced by the method of the present invention. In a preferred embodiment, the
packaging material of the present invention contains residual solvent or water after
UV exposure of less than about 700 ppm total, more preferably less than about 600
ppm total, and most preferably less than about 400 ppm. In another preferred
embodiment, the packaging material of the present invention has a degree of cure, as
measured by solvent rubs, of at least 5 MEK (methyl ethyl ketone) rubs, more
preferably at least 10 MEK rubs, and most preferably at least 20 MEK rubs.

"The MEK test is a solvent rub technique using a methyl ethyl ketone for
asgessing the solvent resistance of an organic coating that chemically changes during
the curing process (for details, see ASTM D5402-93; “m the Solvent
Resistance of Organic Coatings Using Solvent Rubs” in Annual Book of ASTM, 1999,
by West Conshohocken, PA). The MEK resistance is expressed as a number of MEK

4



10

15

20

L

WO 2005/097495 PCT/US2005/010649

rubs, using @ MEK saturated cotton ball or cotton-tipped swab, to which the coating
can stand without any loss of the coating and it generally correlates with a degree of
cure of the coating. The MEK resistance is also influenced by temperature, film

thickness, air movement and relative humidity.

The printed packaging material prepared according to the present
invention has a broad range of applications, including, but not limited to, food
packaging, drug packaging, tobacco packaging, and any other packaging which
requires printing thereon.

4, DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a method of manufacturing low odor
packaging materials comprising printing on a packaging material with a solvent- or
water-based, actinic-radiation activatable printing ink, exposing the ink to first
actinic radiation, applying energy-curable coating over the ink, and curing the
coating by exposure to second actinic radiation, preferably an electron beam. In a
preferred embodiment, the first actinic radiation to activate the solvent-based
printing ink is UV light emitted by a UV lamp. In this method, the heat and activity
induced by the UV lamp help to remove residual solvent, which would be otherwise
trapped under the EB coating and cause odor and migration of the printed ink.
Furthermore, UV light is anti-microbial and reduces microbial counts in the
packaging material, extending shelf life of packaged food. Thus, the present
invention further provides a low-odor packaging material produced by the method
of the present invention. The printed images of the packaging material of the
present invention can stand strenuous conditions, such as heat and friction, during

subsequent filling steps of the packaging with a-substance to be packaged.
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4.1 Packaging Materials

Packaging materials to be used in the present invention should be capable
of achieving good preservation of their contents (e.g., food, drugs, tobacco, etc.) and
safety, and include, but are not limited to, various thermoplastic flexible packaging
films (single layer as well as multilayer plastic films), foil-laminated plastic structure,
a paper plastic laminate and a plastic/foil/paper laminates, all of which are well
known to those skilled in the art. Appropriate thermoplastic flexible packaging
films to be used in the present invention include, but not by way of limitation,
polyester, polypropylene, nylon, polyolefin, various homopolymers, copolymers,
and or interpolymers, of polystyrene, polyisoprene, 1,2- or 1,4-polybutadinene,
poly(meth)acrylic acid, polymethl methacrylate, polyethylene oxide, polybutylene
oxide, poly 2-vinylpyridine, polydiethylamino ethylmethacrylate, poly
dimethylamino ethylmethacrylate, and so forth. The film may incorporate a gas
barrier component, such as ethylene vinyl alcohol, polyvinylidene chloride, nylon,
polyacrylonitrile, poly silicate, melamine, polyhydroxy ethers (e.g., Blox® by Dow),
and so forth. Various packaging materials are described in U.S. patents 6,815,057,
6,846,530, 6,846,532, 6,866,907 and 6,861,478, each of which is incorporated by
reference in its entirety. Paper plastic laminates are described in U.S. patent
6,843,371 and U.S. patent application publication no. 2005/0031887 and examples of
foil-laminated plastic structure can be found in U.S. patents 4,402,172, 5,098,751,
6,716,499 and 5,800,724, all of which are incorporated by reference in their entireties.

4.2 Organic Solvent- and/or Water-based Ink

The organic solvent- and/or water-based inks used in the present
invention are any polymiers or resins well known to one of ordinary skill in the art.
The term “resin” used herein in relation to organic solvent- and/or water-based inks
refers to both homopolymers and copolymers known as hard solid polymers.

6
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Preferably, such resins have relatively low weight average molecular weight (Mw).
The preferred Mw is greater than about 500 but less than about 500,000 daltons,
more preferably greater than about 1,000 but less than about 50,000 daltons, and
most preferably greater than about 1,000 but less than about 10,000 daltons. The
5 resins preferably have melting points at temperatures between about 0° and about
200°C, more preferably between about 10°C and about 180°C, and most preferably
between about 20°C and 150°C. Examples of useful organic solvent- and/or water-
soluble polymer resin includes, but not limited to, natural polymers, such as rosin
based resins, cellulosic resins, such as nitrocellulose, carboxymethyl cellulose and
10 ethyl hydroxyethyl cellulose; and synthetic polymers, such as polyamides, polyvinyl
esters, polyvinyl acetals, polyvinyl ethers, epoxide resins, polyacrylic acid esters,
polymethacrylic acid esters, polyesters, alkyd resins, polyacrylamide, polyvinyl
alcohol, polyethylene oxide, polydimethyl acrylamide, polyvinyl pyrrolidone,
polyvinylmethyl formamide, polyvinyl methyl acetamide, polyether polyurethane,
15 aliphatic and aromatic polyurethane, polystyrene resin, styrene-maleic anhydride
copolymer (SMA), styrene-(meth)acrylate ester copolymer resin or styrene-
conjugated diene copolymer resin, butyral resin, xylene resin, coumarone-indene

resin, phenolic resin, as well as a mixture of or copolymer of those listed above.

In a preferred embodiment, an organic solvent- and/or water-soluble
2(, polymer is in a range between about 0.1% and about 40% by weight of the total
ingredients of the ink, more preferably between about 1% and about 30% by weight
of the total ink, and most preferably between about 10% and about 20 % by weight of
the total ink.

The printed images are then irradiated by actinic radiation which activates
‘25 the printed inks. In a preferred embodiment, actinic radiation is UV light from a UV
lamp. An appropria.ate UV light may be obtained from, for example, a medium
pressure mercury lamp, a metal halide lamp, a xenon lamp, a carbon arc light source,

7
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a chemical lamp, low-pressure or high-pressure mercury lamp, a UV-light emitting
diode (LED) lamp and so forth. The appropriate UV light intensity is in the range of
about 20 to about 10,000 mJ/cm?, preferably about 40 to about 1,000 mj/cm? and most
preferably about 50 to about 700 mJ/cm?. It should be noted that the organic solvent-
and/or water-based inks used in the present invention do not contain any
photoinitiator even when the first actinic radiation to activate the liquid ink is UV
light.

In another preferred embodiment, actinic rad iation is an electron beam
between about 0.5 to about 8 Mrads, more preferably about 1 to about 6 Mrads, and
most preferably about 1.3 to about 4 Mrads. An electron beam acceleration voltage
ranges preferably about 30-200 kV, more preferably 60-165 kV, and most preferably
about 70-140 kV. During the irradiation of the printed ink, an inert environment is
preferablyy provided by, for instance, nitrogen gas, resulting in preferably less than
about 600 parts per million (ppm), more preferably less than about 400 ppm, and

most preferably less than about 200 ppm, of Oz present in the environment.

4.3 Ink Vehicle

Any vehicle which has previously been used in printing inks may be used for
the presemt invention. Typical are solvents that are low in viscosity and compatible
with any other components of the ink. Thus, a choice of solvents depends on the
types of the resin components selected for the printing ink of the present invention.
Usable solvents for the present printing ink include, but not by way of limitation,
water; alcohols, such as ethanol, methanol, isopropanol and n-butanol; esters, such
as ethyl acetate, isopropyl acetate, butyl acetate (BuAc) and 2-ethoxyethyl acetate;
glycol-ethers, sud} as 2-methoxyethanol, 2-ethoxyethanol, 2-butoxyethanol, 2-
memoxyethoxeth;nol, 2-ethoxyethoxethanol and 2-butoxyethoxethanol; ﬂiphaﬁ&,
such as VM&P Naptha and mineral spirits; aromatics, such as toluol and xylol;

8
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ketones, such as acetone, methyl ethyl ketone (MEK) and methyl isobutyl ketone
(MIBK) and other solvents, such as methylene chloride, 1,1,1-trichloroethane, N-
methyl-2-pyrrolidone, dimethylsulfoxide, mesityl oxide, dimethyl formamide,
thiophene, and so forth.

In a preferred embodiment, water and/or low molecular weight aliphatic
alcohol, such as methanol, ethanol and isopropyl alcohol, or ester, such as ethyl
acetate, may be used. In a preferred embodiment, the vehicle is in a range between
about 1% and about 90%, more preferably about 30% and 85%, and most preferably
about 45% and about 75%, by weight of the total weight of the printing ink.

44 Energy-Curable Resin

The energy curable resin or photocurable or photopolymerizable resin to
be used as protective coating in the present invention may be selected from the
broad range of ethylenically unsaturated monofunctional or polyfunctional
monomers and oligomers derived therefrom, capable of undergoing
photopolymerization (see U.S. Patent 4,066,582; JP H1-115974; WO 01/57145; WO
03/093378; and U.S. Patent 6,706,777). The term “oligomer” as used herein refers to a
low molecular weight polymer with degree of polymerization (DP) of less than
about 10. Examples of suitable monomers are (poly)ester(meth)acrylates having at
least one ester bond in the main chain; urethane(meth)acrylates having at least one
urethane bond in the main chain; epoxyacrylates obtained by a reaction between
(meth)acrylic acid and epoxide with one and more than one functional groups;
(poly)ether (meth)acrylates having at least one ether bond in the main chain; '
alkyl(meth)acrylates or alkylene(meth)acrylates comprising the main chain formed
by a linear alkyl, a branched alkyl, a linear alkylene or. a branched alkylene, and side
chains or terminal ends having halogen atoms and/or hydroxyl groups;
(meth)acrylates having an aromatic ring at the main chain or'the side chain;

9
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(meth)acrylates having an alicyclic group having, in the main chain or the side chain,
alicyclic groups which may include oxygen atoms or nitrogen atoms as the structural
unit; and the like. It will be understood that “(meth)acrylate” is being used. in its
conventional sense to reference both acrylate and methacrylate.

Examples of (poly)ester(methjacrylates include, but are not limited to,
monofunctional (poly)ester(meth)acrylates such as alicyclic-modified
neopentylglycol(meth)acrylate, caprolactone-modified 2-hydroxyethyl{meth)acrylate,
ethyleneoxide- and/or propyleneoxide-modified phthalate(meth)acrylate,
ethyleneoxide-modified succinate(meth)acrylate, caprolactone-modified
tetrahydrofurfuryl{meth)acrylate; pivalate-esterneopentylglycoldi(meth)acrylate,
caprolactone-modified hydroxypivalateesterneopentylglucoldi(meth)acrylate,
epichlorohydrin-modified phthalatedi(meth)acrylate; mono-, di- or tri-
(meth)acrylates of triol obtained by addition of more than 1 mole of cyclic Lactones
such as epsilon-caprolactone, gamsnma-butylolactone, delta-valerolactone or
methylvalerolactone to 1 mole of trimethylolpropane or glycerin; mono-, di-, tri, or
tetra-(meth)acrylates of triol obtained by addition of more than 1 mole of cyclic
lactones such as epsilon-caprolactone, gamma-butylolactone, delta-valerolactone or
methylvalerolactone to 1 mole of pentaerythritol or ditrimethylolpropane; mono- or
poly-(meth)acrylates of polyhydric alcohols such as triol, tetraol, pentaol, or hexaol,
obtained by addition of more than 1 mole of cyclic lactones such as epsilon.-
caprolactone, gamma-butylolactone, delta-valerolactone or methylvalerolactone to 1
mole of dipentaerythritol; (meth)acrylates of polyester polyols composed of diol
components, such as (poly)ethylene glycol, (poly)propylene glycol,
{poly)tetramethylene glycol, (poly)butylene glycol, (poly)pentanediol, (poly)methyl-
pentanediol, and (poly)hexanediol, and polybasic acids such as maleic acid, fumaric
acid, succinic acid, adipic acid, phthalic acid, hexahydrophthalic acid,
tetrahydrophthalic acid, itaconic acid, citraconic acid, hettic acid, chlorendic acid,

dimeric acid, alkenylsuccinic acid, sebacic acid, azelaic add, 2,2,4-trimethyladipic
10
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acid, 1,4-cyclo-hexanedicarboxylic acid, terephthalic acid, 2-sodium-
sulfoterephthalic acid, 2-potassium sulfoterephthalic acid, isophthalic acid, 5-sodium
sulfoisophthalic acid, 5-potassium sulfoisophthalic acid, orthophthalic acid, 4-
sulfophthalic acid, 1,10-decamethylenedicarboxylic acid, muconic acid, oxalic acid,
malonic acid, gultaric acid, trimellitic acid, pyromellitic acid; and polyfunctional
(poly)ester (meth)acrylates composed of the above diol components, polybasic acids,
and cyclic lactone-modified polyesterdiols such as epsilon-caprolactone, gamma-

butylolactane, delta-valerolactone or methylvalerolactone.

Urethane(meth)a crylates represent (meth)acrylates obtained by a reaction
between hydroxy compounds having at least one acryloyloxy group and isocyanate
compounds. Urethane(meth)acrylate may also be selected from water dilutable
aliphatic acrylate or aromatic urethanes. Examples of hydroxy compounds having at
least one acryloyloxy group include, for example, 2-hydroxyethyl(meth)acrylate, 2-
hydroxypropyl(meth)acrylate, 2-hydroxybutyl(meth)acrylate, 3-
hydroxybutyl(meth)acrylate, 4-hydroxybutyl(meth)acrylate,
cyclohexanedimethanolmomno(meth)acrylate, polyethylene glycol(meth)acrylate,
polypropylene glycol(meth )acrylate, trimethylolpropanedi(meth)acrylate,
trimethylolethanedi(meth)acrylate, pentaerythritoltriimeth)acrylate or an adduct of
(meth)acrylate with glycidy’l{meth)acrylate, (meth)acrylate compounds having

2' hydroxyl groups such as 2-hydroxy-3-phenolpropyl(meth)acrylate, and ring-

opening reaction products of the above acrylate compounds having hydroxyl groups

with epsilon-caprolactone.

Examples of isocyanate compounds include, for example, aromatic
diisocyanates such as p-phenylenediisocyanate, m-phenylenediisocyanate, p-
xylenediisocyanate, m-xylenediisocyanate, 2,4-tolylenediisocyanate, 2,6-
tolylenediisocyanite, 4,4'-diphenylmethanediisocyanate, 3,3'-dimethyldiphenyl—4.4"
diisocyanate, 3,3'-diethyldiphenyl-4,4'-diisocyanate, and naphthalenediisocyanate;

11
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aliphatic or alicyclic diisocyanates, such as isophoronediisocyanate,
hexamethylenediisocyanate, 4,4'-dicyclohexylmethanediisocyanate, hydrogenated
xylenediisocyanate, norbornenediisocyanate, and lysinediisocyanate;
polyisocyanates, such as buret products of more than one type of isocyanates and
isocyanate-trimers of the above isocyanates; and polyisocyanates obtained by the
esterification reaction of the above isocyanate with various polyols. Examples of
polyols used to produce polyisocyanates include, but are not limited to,
(poly)alkylene glycols such as (poly)ethylene glycol, (poly)propylene glycol,
(poly)butylene glycol, and (poly)tetramethylene glycol; alkyleneglycols modified by
ethyleneoxide, proxpyleneoxide, butyleneoxide, tetrahydrofuran, epsilon-
carprolactone, gamma-butylolactone, delta-varlerolactone or methylvalerolactone,
such as ethylene glycol, propanediol, propylene glycol, tetramethylene glycol,
pentamethylolpropane, hexanediol neopentyl glycol, glycerin, trimethylolpropane,
pentaerythriol, diglycerin, ditrimethylolpropane, and dipentaerythritol; aliphatic
polyols such as copolymers of ethiyleneoxide and propyleneoxide, copolymers of
propylene glycol and tetrahydrofuran, copolymers of ethylene glycol and
tetrahydrofuran, polyisoprene glycol, hydrogenated polyisoprene glycol,
polybutadiene glycol, and hydrogenated polybutadiene glycol; aliphatic polyester
polyols obtained by esterification reactions between aliphatic dicarboxylic acids such
as adipic acid and dimeric acid writh polyols such as neopentyl glycols and
methpentanediol; aromatic polyester polyols obtained by esterification reaction
between aromatic dicarboxylic acids, such as terephthalic acid with polyols, such as
neopentyl glycol; polycarbonatepolyols; acrylpolyols; polyhydric alcohols, such as
polytetrameththienehexaglyceryl ether (hexaglycerin modified by tetrahydrofuran);
mono- or polyhydric compounds having an ether group at a terminal; polyhydric
compound obtained by esterification of the comporund havmg polyhydroxyl groups
with dicarboxylic acids, such as fumaric acid, phthalic acid, 1sophtha]1c acid, jtaconic
acid, adipic acid, sebacic acid, and maleic acid; compound containing polyhydroxyl

12
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groups such as monoglyceride obtained by transesterification reaction of compound
having polyhydroxyl groups such as glycerin with ester of fatty acid of animals or

plants.

Epoxy(meth)acrylates are obtained by a reaction of epoxides having more
5 than one functional group and (meth)acrylicacid. Epoxides as the raw material for
epoxy(meth)acrylates includes, but are not limited to, epichlorhydrin-modified-
hydrogenated bisphenol-type epoxy resin, synthesized by (methyl)epichlorohydrin
and compounds such as hydrogenated bisphenol A, hydrogenated bisphenol S,
hydrogenated bisphenol F, and their modified commpounds with ethylene oxide or
lb propylene oxide; alicyclic epoxy resins such as 3,4-epoxycyclohexylmethyl-3,4-
epoxycyclo hexane carboxy-late, bis-(3,4-epoxycyclohexyladipate; alicyclic epoxides
such as epoxy resin containing heterocycles such as triglycidylisocyanurate;
epichlorohydrin-modified bisphenol-type epoxy resins synthesized by a reaction of
(methyl)epichlorohydrin and a compound such as bisphenol A, bisphenol S,

15 bisphenol F, and their modified compounds with ethylene oxide or propyleneoxide;
phenol Novolak type epoxy resins; cresol Novolak type epoxy resins; epoxy resins of
dicyclopentadiene-modified phenol resin obtained by the reaction of
dicyclopentadiene and various types of phenol resins; an aromatic epoxidized
compounds of 2,2',6,6™-tetramethylbis-phenol; aromatic epoxides such as

2’ phenylglycidyl ether; (poly)glycidyl ethers of glycol compounds such as
(poly)ethylene glycol, (poly)propylene glycol, (poly)butylene glycol,
(poly)tetramethylene glycol, neopentyl glycol; (poly)glycidyl ether of glycols
modified with alkylene oxide; (poly)glycidyl ethexs of aliphatic polyhydric alcohols,
such as trimethylolpropane, trimethylolethane, glycerin, diglycerin, erythritol,

25 pentaerythritol, sorbitol, 1,4-butanediol, 1,6-hexanediol; alkylene type epoxides of
(poly)glycidyl ethei modified of aliphatic polyhydric alcohols by-alkylene;-
glycidylesters of carboxylic adds, such as adipic acid, sebacic acid, maleic acid, and

itaconic acid; glycidyl ethers of polyesterpolyols of polyhydric alcohols with
13
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polycarboxylic acids; a copolymer of glycidyl (meth)acrylate or
methylglycidyl(meth)acrylate; glycidylester of higher fatty acids; aliphatic epoxy
resins, such as an epoxidized linseed oil, an e poxidized castor oil, and an epoxidized

polybutadiene.

(Poly)ether(meth)acrylates include, but are not limited to, aliphatic epoxy
acrylates, monofunctional (poly)ether{meth)a.crylates, such as
butoxyethyl(meth)acrylate, butoxytriethylene glycol{meth)acrylate, epichlorohydrin-
modified butyl{meth)acrylate, dicyclopentenyloxylethyl(meth)acrylate, 2-
ethoxyethyl(meth)acrylate, ethylcarbitol(methh)acrylate, 2-methoxy(poly)ethylene
glycol(meth)acrylate, methoxy(poly)propylene glycol{meth)acrylate,
nonylphenoxypolyethylene glycol(meth)acrylate, nonylphenoxypolypropylene
glycol(meth)acrylate, phenoxyhydroxypropy l(meth)acrylate, phenoxy(poly)ethylene
glycol(meth)acrylate, polyethylene glycol mono(meth)acrylate, polypropylene glycol
mono(meth)acrylate, and polyethylene glycol, polypropylene glycol
mono(methjacrylate; alkylene glycol di(meth )acrylates such as polyethylene glycol
di(meth)acrylate, polypropylene glycol diimeth)acrylate, polybutylene glycol
di(meth)acrylate, polytetramethylene glycol dliimeth)acrylate; polyfunctional
(meth)acrylates induced by (meth)acrylic acid with aliphatic polyols, such as a
copolymer of ethylene oxide and propylene Oxide, a copolymer of propylene glycol
and tetrahydrofuran, a copolymer of ethylene glycol and tetrahydrofuran,
polyisoprene glycol, hydrogenated polyisoprene glycol, polybutadieneglycol,
hydrogenated polybutadiene glycol; polyfun ctional (meth)acrylates induced by
acrylic acid with polyhydric alcohols such as polytetramethylenehexaglyceryl ether
(tetrahydrofuran-modified hexaglycerin); di(aneth)acrylates of diol obtained by
addition of equimolar or more than 1 mole of cyclic ethers, such as ethylene oxide,
propylene oxide, butylene-oxide'and/or tetrahydrofuran to;1;mole.of neopentyl - .- .-
oxide; di(meth)acrylates of alkylene oxides-modified bisphenols, such as bisphenol

A, bisphenol F and bisphenol S; di{meth)acry late of alkylene oxide-modified
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hydrogenated bisphenols, such as hydrogenated bisphenol A, hydrogenated
bisphenol F, hydrogenated bisphenol 5; di(meth)acrylates of alkylene oxide-
modified trisphenols; di(meth)acrylates of alkylene oxide-modified hydrogenated
trisphenols; di(meth)acrylates of alkylene oxide-modified p,pp’-bisphenols;
di{meth)acrylates of alkylene oxide-modified hydrogenated ‘bisphenols; .
di(meth)acrylates of alkylene oxide-modified p,p'-dihydroxybenzophenones; mono-,
di-, and tri-(meth)acrylates of triols obtained by addition of equimolar or more than
1 mole of ethylene oxide, propylene oxide, butylene oxide, amd/or cyclic ethers such
as tetrahydrofuran to 1 mole of trimethylolpropane or glycerin; mono-, di-, tri- or
tetra-(meth)acrylates obtained by addition of equimolar or more than 1 mole of
ethylene oxide, propylene oxide, butylene oxide, and/or cyclic ethers, such as
tetrahydrofuran to 1 mole of pentaerythritol, ditrimethylolpropane or highly
alkoxylated trimethylolpropane triacrylate; monofunctional
(poly)ether(meth)acrylates or polyfunctional (poly)ether(meth)acrylates of
polyhydric alcohols such as triol, tetraol, pentaol, or hexaol of mono- or poly-
(meth)acrylates obtained by addition of equimolar or more than 1 mole of ethylene
oxide, propylene oxide, butylene oxide, and/or cyclic ethers, such as tetrahydrofuran
to 1 mole of dipentaerythritol.

Alkyl(meth)acrylates or alkylene(meth)acrylates include, but are not

2. limited to, monofunctional (meth)acrylates, such as methyl(rmeth)acrylate,

ethyl(meth)acrylate, propyl(meth) acrylate, isopropyl{meth)acrylate,
butyl(meth)acrylate, isobutyl{(meth)acrylate, pentyl(meth)acxylate, isopentyl
(meth)acrylate, neopentyl{(meth)acrylate, hexyl(meth)acrylate, heptyl(meth)acrylate,
2-ethylhexyl(meth)acrylate, octyl (meth)acrylate, isooctyl{meth)acrylate,
nonyl(meth)acrylate, decyl(meth)acrylate, dodecyl(meth)acrylate, tridecyl
(meth)acrylate, pentadecyl(meth)atrylate, miristyl (methjacr-ylate,
palmityl{meth)acrylate, stearyl(meth)acrylate, neryl(meth)acrylate,

geranyl(meth)acrylate, farnecyl(meth) acrylate, hexadecyl(m eth)acrylate,
15



10

15

20

WO 2005/097495

1

PCT/US2005/010649

octadecyl{meth)acrylate, dodecyl(meth)acrylate, and trans-2-hexerie(meth)acrylate;

di(meth)acrylates of aliphatic diols such as ethylene glycol di(mettv)acrylate,

propyiene glycol di(meth)acryiate, 1,2-butylene glycol di(meth)acr-ylate, 1,3-butylene

glycol di(meth)acrylate, 1, 4-butanediol di(meth)acrylate, 1,6-hexanediol

di(meth)acrylate, neopentyl glycol di{meth) acrylate, 2-methyl-1,8—octanediol

di(meth)acrylate, 1,9-nonanediol di(meth)acrylate, and 1,10-decanediol di{meth)

acrylate; mono(meth)acrylates or poly(meth)acrylates of polyhydric alcohols such as

trimethylolpropane, (hereinafter, the term "poly" is used as the gereral term of the

poly-functional including di, tri, tetra, and poly compounds such as

mono(meth)acrylate, di(meth)acrylate, and tri(meth)acrylate of triznethylolpropane),

and mono{meth)acrylates or poly(meth) acrylates of polyhydric alcohols, such as

triol, tetraol, and hexaol, for example, glycerin, pentaerythritol, ditri-

methylolpropane, and dipentaerythritol; {(meth)acrylates having hydroxyl groups

such as 2-hydroxyethyl(meth)acrylate, 2-hydroxypropylmeth)acryslate, 4-

hydroxybutyl(meth)acrylate, 3-chloro-2-hydroxyethyl{meth)acrylate; (meth)acrylates

having bromine atoms such as 2,3-dibromopropyl(meth)acrylate,
tribromophenyl(meth)acrylate, ethylene oxide-modified

tribromophenyl{meth)acrylate, ethylene oxide-modified tetrabromobisphenol A

di(meth)acrylate; (meth)acrylates having fluorine atoms such as
triffuoroethyl(meth)acrylate, pentafluoropropyl(methjacrylate,
tetrafluoropropyl(meth) acrylate, octafluoropentyl(methjacrylate,

dodecafluoroheptyl (meth)acrylate, hexadecafluorononyl(meth)acxylate,

hexafluorobutyl(meth)acrylate, 3-perfluorobutyl-2-hydroxypropyl (meth)acrylate, 3-

perfluorohexyl-2-hydroxypropyl(meth)acrylate, 3-perfluorooctyl-2-
hydroxypropyl(meth)acrylate, 3-(perfluoro-5-methylhexyl)-2-
hydroxypropyl(meth)acrylate, 3-(perfluoro-7-methyloctyl);2-
hydroxypropyl(meth)acrylate, and 3-(perfluoro-8-methyldecyl)-2-

hydroxypropyl(meth)acrylate.

16
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(Meth)acrylates having aromatic groups include, for example, but are not
limited to, monofunctional (meth)acrylates, such as phenyl(meth)acrylate,
benzylacrylate; and di(meth)acrylates, such as bisphenol A diacrylate, bisphenol F
diacrylate, bisphenol S diacrylate.

(Meth)acrylates having alicyclic groups include, but not by way of
limitation, monofunctional (meth)acrylates having alicyclic structLires, such as
cyclohexyl(meth)acrylate, cyclopentyl(meth)acrylate, cycloheptyl(meth)acrylate,
bicycloheptyl(meth)acrylate, isobornyl(meth)acrylate, bicyclopentyldi(meth)acrylate,
tricyclodecyl(meth)acrylate, bicyclopentenyl(meth)acrylate, norbornyl(meth)acrylate,
bicyclooctyl(meth)acrylate, tricycloheptyl(meth)acrylate, and chol esteroid skeleton-
substituted(meth)acrylate; di(meth)acrylates of hydrogenated bisphenols, such as
hydrogenated bisphenol A, hydrogenated bisphenol F, hydrogenated bisphenol 5,
di{meth)acrylates of hydrogenated trisphenols, such as hydrogenated trisphenols,
and di(meth)acrylates of hydrogenated p,p'-bisphenols; polyfunctional
(meth)acrylates having cyclic structures such as dicyclopentane ty pe
di(meth)acrylate, such as "Kayarad R684" (available from Nihon Kayaku Co., Japan),
tricyclodecane dimethyloldi(meth)acrylate, bisphenolfluorene
dihydroxy(meth)acrylate; and alicyclic acrylates having oxygen atoms and/or
nitrogen atoms, such as tetrahydrofurfuryl(meth)acrylate, and

2. morpholinoethyl(meth)acrylate.

Compounds having acryloyl groups or methacryloy! groups which are
suitable for the present invention, beside the above recited compounds, include
poly(meth)acryl(meth)acrylates, such as a reaction product of (meth)acrylic acid
polymer and glycidyl(meth)acrylate, and a reaction product of
glycidyl(methjacrylate polymer and (meth)acrylic acid; (meth)acrylate having amino
groups such as dimethylaminoethyl(meth)acrylate; isocyanul(meth)acrylates, such
as tris(meth)acryloxyethyl isocyanurate; phosphagene(meth)acrylates, such as
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hexakis(meth)acryloyloxyethyl cyclotriphosphagen; (meth)acrylate having a
gkeleton of polysiloxane; polybutadiene(meth)acrylate; and melamine(meth)acrylate.
Among these compounds having acryloyl or methacryloyl group, it is preferabole to
use the compound having 1 to 6 acryloyl or methacryloyl groups.

(Meth)acrylamide derivatives which can be used in the present invemntion
include, for example, monofunctional (meth)acrylamides, such as N-
isopropyl{meth)acrylamide; and polyfunctional (meth)acrylamides, such as
methylenebis(meth)acrylamide.

Compounds having vinyl ether groups suitable for the present inverhtion
include, but are not limited to, those containing: an alkyl vinyl ether having a
terminal group substituted with at least one selected from the group consistings of a
hydrogen atom, a halogen atom, a2 hydroxyl group, and an amino group; a cycloalkyl
vinyl ether having a terminal group substituted with at least one selected from the
group consisting of a hydrogen atom, a halogen atom, a hydroxyl group, and an
amino group; at least one vinyl ether selected from the group consisting of a
monovinyl ether, a divinyl ether, and a polyvinyl ether in which a vinyl ether group
is connected with alkylene group; and a vinyl ether group connected with at least
one group with and without substituent selected from the group consisting of alkyl
group, cydoalkyl group, and aromatic group, via at least one linkage selected from
the group consisting of an ether linkage, an urethane linkage, and an ester linkcage.

Alkylviny! ethers include, but are not limited to, methyl vinyl ether,
hydroxymethyl vinyl ether, chioromethy! vinyl ether, ethyl vinyl ether, 2-
hydroxyethylvinylether, 2-chloroethylvinylether, diethyl aminoethyl vinyl eth.er,
propyl vinyl ether, 3-hydroxypropyl viny! ether, 2-hydroxypropyl vinyl ether, 3-
chloropropyl vinyl eﬂ'ler, 3—ammopropyl vinyl ether, 1sopropyl vinyl ether, bu tyl
vinyl ether, 4-hydroxybutyl vinyl ether, isobutyl vinyl ether, 4—ammobutyl vinuyl
ether, pentyl vinyl ether, isopentyl vinyl ether, hexyl viny! ether, 1,6-hexanedicol

18
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monovinyl ether, heptyl vinyl ether, 2-ethylhexyl vinyl ether, octyl vinyl ether,
isooctyl vinyl ether, nonyl vinyl ether, isononyl vinyl ether, decyl vinyl ether,
isodecyl vinyl ether, dodecyl vinyl ether, isododecyl vinyl ether, tridecyl vinyl ether,
isotridecyl vinyl ether, pentadecyl vinyl ether, isopentadecyl vinyl ether, hexadecy-1
5 vinyl ether, octadecyl vinyl ether, methylene glycol divinyl ether, ethylene glycol
divinyl ether, propylene glycol divinyl ether, 1,4-butanediol divinyl ether, 1,6-
hexanediol divinyl ether, cyclohexanediol divinyl ether, trimethylolpropane trivinwyl
ether, pentaerythritol tetravinyl ether and hexanedioic acid, bis{4-ethenyloxy)buty1]

ester.

15 Cycloalkyl vinyl ethers suitable for the present invention include, but not
by way of limitation, cyclopropyl vinyl ether, 2-hydroxycyclopropyl vinyl ether, 2—
chloro-cyclopropy! vinyl ether, cyclopropylmethyl vinyl ether, cyclobutyl viny! ether,
3-hydroxycyclobutyl vinyl ether, 3-chlorocyclobutyl vinyl ether, cyclobutylmethyl
vinyl ether, cyclopentyl vinyl ether, 3-hydroxycyclopentyl vinyl ether, 3-

15  chlorocyclopentyl vinyl ether, cyclopentylmethyl vinyl ether, cyclohexyl vinyl ethear,
4-hydroxycyclohexyl vinyl ether, cyclohexylmethyl vinyl ether, 4-aminocyclohexyl
vinyl ether, cyclohexanediol monovinyl ether, cyclohexanedimethanol monovinyl
ether, and cycohexanedimethanol divinyl ether. Compounds containing monovirtyl
ethers, divinyl ethers, and/or polyvinyl ethers, include those in which the vinyl ether

2l. linkage connects with an alkylene group, and at least one group selected from a
group consisting of a C2-Cas alkyl group, a Cz -Cx alicyclic group and a Cz -Cz
aromatic group which may have a substituents connecting with a linkage selected
from the group consisting of an ether linkage, an urethane linkage, and an ester
linkage. Examples of the compounds containing an ether linkage include, but are

25  not limited to, ethylene glycol methyl vinyl ether, diethylene glycol monovinyl etheer,
diethylene glycol methylvinyl ether, diethylene glycol divinyl ether, triethylene
glycol monovinyl ether, triethylene glycol methylvinyl ether, triethylene gfycol

divinyl ether, polyethylene glycol monovinyl ether, polyethylene glycol methylviryl
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ether, polyethylene glycol divinyl ether, propylene glycol methylvinyl ether,
dipropylene glycol monovinyl ether, dipropylene glycol methylvinyl ether,
dipropylene glycol divinyl ether, tripropylene glycol monovinyl ether, tripropylene
glycol methylvinyl ether, tripropylene glycol divinyl ether, polypropylene glycol
monovinyl ether, polypropylene glycol methylvinyl ether, polypropylene glycol
divinyl ether, tetramethylene glycol methylvinyl ether, di(tetramethylene
glycol)monovinyl ether, di(tetramethylene glycol)methyl vinyl ether,
di(tetramethylene glycol)divinylether, tri(tetramethylene glycol)monovinyl ether,
tri(tetramethylene glycol)methylvinyl ether, tri(tetramethylene glycol)divinyl ether,
poly(tetramethylene glycol)monovinyl ether, poly(tetramethylene
glycol)methylvinyl ether, poly(tetramethylene glycol)divinyl ether, 1,6-
hexanediolmethyl vinyl ether, di(hexamethylene glycolymonovinyl ether,
di(hexamethylene glycol)methylvinyl ether, di(hexamethylene glycol)divinyl ether,
tri(hexamethylene glycol)monovinyl ether, trithexamethylene glycol)methylvinyl
ether, tri(hexamethylene glycol)divinyl ether, poly(hexamethylene glycol)monovinyl
ether, poly(hexamethylene glycol)methylvinyl ether, poly(hexamethylene
glycol)divinyl ether.

In a preferred embodiment, the energy curable monomer and/or oligomers
are in a range between about 1% and about 100%, more preferably between about
5% and about 95%, and most preferably between about 10% and about 90% by
weight of the total ingredients of the protective coating.

In another preferred embodiment, the energy curable protective coating is
clear or free of pigment. In yet another preferred embodiment, the energy curable

protective coating is dyed or contains organic or inorganic pigments.

The types of act:mc radiation to polymerize the protective coating for the
[ 1Y Jbﬂ- --u-— rés. J-J‘ o qlﬂ.n ulu-t-r-i‘ ¢.‘|-- .... ro-d-u--,-{ q-“nhr -'.- Ll

printed packaging materials of the present invention may be an electron beam, or a
UV Iight, and the like. In a preferred embodiment, the energy source for photo-
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polymerization is an electron beam. Preferably, an electron beam dose necessary for
curing of the ink ranges between about 0.5 to about 8 Mrads, more preferably about
1 to about 6 Mrads, and most preferably about 1.3 to about 4 Mrads. An electron
beam acceleration voltage ranges preferably about 30-200 kV, more preferably 60-165
kV, and most preferably about 70-140 kV. During the electron-beam curing of the
ink, an inert environment is provided by nitrogen gas, resulting in preferably less
than about 600 parts per million (ppm), more preferably less than about 400 ppm,
and most preferably less than about 200 ppm, of Oz present in the environment. In
another preferred embodiment, the energy source for photo-polymerization of the
protective coating is UV light. The appropriate UV light intensity is in the range of
about 20 to about 10,000 mJ/cm?, preferably about 40 to about 1,000 mJ/cm?, and most
preferably about 50 to about 700 mJ/cm?.

45 Photoinitiator

Unless the second actinic radiation source is an electron beam, the energy
curable resin for protective coating in the present invention will typically contain a
photoinitiator that generates free radicals upon exposure to actinic radiation, such as
UV light. Such a photoinitiator may have one or more compounds that directly
produce free radicals when activated by actinic radiation. The photoinitiator may
also contain a sensitizer or activator which either extends the spectral response into
the near ultraviolet, visible or near infrared spectral regions, or affects the rate of
reaction. In free radical initiated curing systems, irradiation of a photoinitiator
produces free radicals that initiate polymerization and/or crosslinking of
photocurable resins. Various types of photoinitiators are well known to one of
ordinary skill in the art (see, for example, “Photoinitiators for free-radical-initiated
photoimaging systems” by Monroe, B.M. et al., 1994, Chem. Rev. 93:435-448).

Examples of photoinitiators suitable for the present invention include, but not
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limited to, organic halogen compound as disclosed in U.S. Patent 5,057,398 and those
disclosed in U.S, Patent 4,066,582, such as benzophenone, acetophenone, fluorenone,
xanthone, thioxanthone, carbazole, benzoin, the allyl benzoin ethers, 2- or 3- or 4-
bromoacetophenone, 3- or 4- allylacetophenone, m- or p-diacetylbenzene, 2- or 3- or
4-methoxybenzophenone, 3,3- or 3 4'- or 4,4 -dimethoxybenzophenone, 4-chloro-4-
benzylbenzophenone, 2- or 3-chloroxanthone, 3,9-dichloroxanthone, 2- or 3-
chlorothioxanthone, 3-chloro-8-nonylxanthone, 3-methoxyanthone, 3-iodixanthone,
2-acetyl-4-methylphenyl acetate, alkyl and aryl ethers of benzoin, phenylglyoxal
alkyl acetals, 2,2'-dimethoxy-2-phenyl-acetophenone, 2,2-diethoxyacetophenone, 2,2-
diiso-propoxyacetophenone, 1,3-diphenyl acetone, naphthalene sulfonyl chloride,

and mixtures thereof.

Suitable sensitizers or activators that can be used in combination with the
aforementioned photoinitiators include, but not by way of limitation, methylamine,
tributylamine, methyldiethanolamine, 2-aminoethylethanolamine, allylamine,
cyclohexylamine, cyclopentadienylamine, diphenylamine, ditolylamine,
trixylylamine, tribenzylamine, N-cyclohexylethylenimine, piperidine, 2-
methylpiperidine, N-ethylpiperidine, 1,2,3,4-tetrahydropyridine, 2- or 3- or 4
picoline, morpholine, N-methylmorpholine, piperazine, N-methylpiperazine, 2,2-
dimethyl-1,3-bis-(3-N-morpholinyl) propionyloxy)) diethyl ether,
isopropylthioxanthone (ITX), dibutoxyanthracene, dipropoxyanthracene, and

mixtures thereof.

In a preferred embodiment, the photoinitiator is in a range between about
0.1% and about 20%, more preferably between about 0.2% to 12%, and most
preferably about 0.5% to 8%, by weight of the total weight of the coating.

5. EXAMPLES
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The following examples illustrate the energy curable solvent-based liquid

printing ink provided by the present invention. These examples should not be
construed as limiting.

5 5.1 Example 1

A 75-u thick opaque polyethylene film was coated with a solvent-based
red ink (nitocellulose/polyurethane based) and dried using a hot-air gun. Thereafter,
a thin protective layer of EB curable coating was applied over the red-coated film
with a #3 Meyer bar. This was EB-cured at 3 Mrads, 100 kV acceleration voltage and
lt. less than 200 ppm oxygen. The resultant glossy film has a 60-degree reflective gloss
of 71-73% and had a solvent resistance of 17-20 MEK double rubs. The face-to-face
coefficient of friction (COF) was 0.39-0.40 static/0.31-0.42 kinetic as measured on a
TMI (model 32-06; Testing Machine Instruments, Amityville, NY) slip friction tester.
The residual solvent as measured by GC-headspace was 593 mg/ream (1 ream = 3000
15  square feet of the film).

5.2 Example 2

A 75-p thick opaque polyethylene film was coated with a solvent-based
red ink (nitrocellulose/polyurethane based) and dried using a hot air gun.

20 Immediately thereafter, the coated film was subjected to 250 mJ/cm? of UV. A thin
protective layer of EB-curable coating was applied over the red-coated film with a #3
Meyer bar. This was EB-cured at 3 Mrads, 100 kV acceleration voltage and less than
200 ppm oxygen. The resultant glossy film has a 60-degree reflective gloss of 71-73%
and had a solvent resisftance of 24-32 MEK double rubs. The face-to-face COF was

25  0.39-0.40 static/0.31-0.32 Kinetic asiieasiired oh & TMI'Slip friction-tester. Thes *.

residual solvent as measured by GC-headspace was 402 mg/ream.
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The results of the above two (2) examples are summarized in Table 1

below.
Table 1
MEK rubs | Residual Solvent COF 60° Gloss

Example 1 17-20 593 mg/ream | 0.39-0.40/0.31-0.32 71-73
(no UV activation)

Example 2 24-32 402 mg/ream 0.39-0.40/0.30-0.31 71-73

(UV activation)
5 53 Example 3

A 50-pum thick polypropylene film is coated with a solvent-based blue ink
(polyurethane based) and dried using a hot-air gun. Immediately thereafter, the
coated film is subjected to 100 mJ/cm? of UV. A thin protective layer of polyester
acrylate containing 5% benzophenone (photoinitiator) is applied over the blue-
10 coated film with a #3 Meyer bar. The protective coating is then cured by UV light at
500 mJ/cm?.

5.4 Example 4

A 50-um thick polyolefin foil laminated paper film is coated with a
15  solvent-based red ink (polyurethane based) and dried using a hot-air gun.
Immediately thereafter, the coated film is subjected to 330 mJ/cm? of UV. A thin
protective layer of EB-curable coating, containing a red pigment, is applied over the
red-coated filt with a #3 Meyer bar; . This-is EB-cured at.2 Mrads, 100kV.

acceleration voltage and less than 200 ppm oxygen.
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55 + Example5

A B0-pm thick paper plastic film laminate structure is coated with a water-
based orange ink (acrylic based) and dried using a hot-air gun. Immediately
thereafter, the coated film is subjected to 305 m]J/cm? of UV. A thin protective layer
of EB-curable coating is applied over the orange-coated film with a #3 Meyer bar.
This is EB-cured at 1.5 Mrads, 100 kV acceleration voltage and less than 200 ppm

oxygen.

5.6 Example 6

A 50-pum thick polyolefin foil laminated paper film is coated with a
photoinitiator-free solvent-based red ink (polyurethane based) and dried using a
hot-air gun. Immediately thereafter, the coated film is subjected to an EB at 2 Mrads,
100 kV acceleration voltage and less than 200 ppm oxygen. A thin protective layer of
UV-curable coating, containing a photoinitiator, is applied over the red-coated film
with a #3 Meyer bar. This is UV-cured at 330 mJ/cm?.

6. EQUIVALENTS

Those skilled in the art will recognize, or be able to ascertain many
equivalents to the specific embodiments of the invention described herein using no
more than routine experimentation. Such equivalents are intended to be
encompassed by the following claims.

All publications and patents mentioned in this speciﬁca.tion are herein
incorperated:by reference-into-the.spedfication.. . v ~ + v cipre o .
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CLAIMS

What is claimed is:

1.

8.

9.

A method of producing a printed packaging material comprising:
applying an actinic radiation activatable liquid ink to a packaging material;
exposing the ink to first actinic radiation;
applying an energy-curable coating over the ink; and
curing the coating with second actinic radiation.

The method of claim 1, wherein the packaging material is a thermoplastic flexible
film, and wherein a to-be-packaged substance is enclosed within the plastic film

subsequent to the actinic radiation curing thereof.

The method of claim 1, wherein the packaging material is a foil laminate paper or
paper plastic laminate, and wherein a to-be-packaged substance is enclosed

within the plastic film subsequent to the actinic radiation curing thereof.

The method of claim 1, wherein the first actinic radiation is UV light.

The method of claim 1, wherein the second actinic radiation is an electron beam.
The method of claim 1, wherein the second actinic radiation is UV light.

The method of claim 1, wherein the energy-curable coating is free of pigment.
The method of claim 1, wherein the liquid ink is applied more than once.

The method of claim 1, wherein the liquid ink is solvent-based. !

10. The method of claim 1, wherein the liquid ink is water-based.

11. A packaging material produced according to the method of claim 1. ,

12. The packaging material-of claim 11, wherein-the packaging.material contains less . .

than 700 ppm total of residual solvent or water.
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13. The packaging material of claim 12, wherein the packaging material contains less
than 600 ppm total of residual solvent or water.

14. The packaging material of claim 13, wherein the packaging material contains less
than 500 ppm total of residual solvent or water.

\

15. The packaging material of claim 11, wherein the packaging material has a degree
of cure of at least 5 MEK rubs.

16. The packaging material of claim 15, wherein the packaging material has a degree
of cure of at least 10 MEK rubs.

17. The packaging material of claim 16, wherein the packaging material has a degree

of cure of at least 20 MEK rubs.
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“Al.:de(m)) ments might have on the desonpbion and the drawangs (which cannct be amended under
e 19{1)).

The statement will be published with the itemabonal apphostion and the amanded clams.
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Wo 9520492 Al 03-08-1995

WO 9719763 A 05-06-1997 AU 1160897 A 19-06-1997
Wo 9719763 Al 05-06-1997

WO 02081576 A 17-10-2002 WO 02081576 Al 17-10-2002
EP 1373414 Al 02-01-2004

US 2003180507 Al 25-09-2003 AU 8635901 A 26-03-2002
EP 1324929 Al 09-07-2003
JP 2004509025 T 25-03-2004
SE 0003245 A 14-03-2002
WO 0222462 Al 21-03-2002

US 4113895 A 12-09-1978 AU 507630 B2 21-02-1980
AU 3037377 A 17-05-1979
CA 1074253 Al 25-03-1980
DE 2751612 Al 24-05-1978
FR 2371241 Al 16-06-1978
GB 1554519 A 24-10-1979
JP 1318895 C 29-05-1986
JP 53067517 A 16-06-1978
JP 60040997 B 13-09-1985
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———e——  For receiving Office use only

PCT

REQUEST | International Filing Date
The undersigned requests that the present | Name of recetymg Office and “PCT Intemational Application” ‘

international apphcation be processed Applcant’s or agent’s filo reforence
according to the Patent Cooperation Treaty (4f desired) (12 characiers maximum) 590250025

Box No. I TITLE OF INVENTION

International Application No

METHOD OF MANUFACTURING LOW-ODOR PACKAGING MATERIALS

Box No. II APPLICANT This person 15 also wnventor
Name and sddress. (Fanuly name followed by grven name, for a legal ennty, full offictal desgnanon | Telephone No.
The address must include pastal code and name of couniry  The country of the address indicated = this
Bax us the applicant’s Siate (that 1s, country) of rendence if no Siate of rendence 1 mckcated below )
Facsimile No

SUN CHEMICAL CORPORATION

35 Waterview Blvd. Telepninter No

Parsippany, New Jersey 07054-1285

United States of America Applicant’s registration No wath the Office
State (that s, country) of nationality State (tkat 15, country) of residence

us us

Thus person 1s applicant D all designated ull designated States except the United States the States mdicated in
for the purposes of States the United States of Amenca of Amenica only the Supplemental Box

Box No. Il FURTHER APFPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address (Family name followed by given name, for a legal entiy, full offical designanon | This person 15;
The address miust include posial code and name of country  The country of the address mdicated i thes
Box 13 the applicant’s Staie (that 8, country) of rendence if ko State of residence 18 indicated beiow ) D applicant only

ROONEY, John M. E applicant and inventor
32 Berkeley Circle,
Basking Ridge, New Jersey 07920 Dmvemor only (If this check-box

ts marked, do not fill in beiow )

United States of America
Apphicant's repstranon No with the Office

State (that &, country) of nationshty State (that 15, country) of residence.,

Us us
This person s apphicant oll designated all designated Stales except E the United States the States indicated in
for the purposes of States the United States of Amenca of Amenca only the Supplemental Box

EI Further apphcants and/or (further) inventors are mdicated on a contimmation sheet

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

The person 1dentified below is hereby/has been appointed 1o act on behalf E agent common
of the spplicant(s) before the competent Internationzl Authonties as. 8 representative

Name and address. (Famuly name followed by gsven name, for a legal ennty, full official dengnanen | Telephono No,

The address must include postal code and name of country ) (212) 896-5471
MEILMAN, Edward A. . Facsimile No,
Dickstein Shapiro Morin & Oshinsky LLP (212) 997-9880
1177 Avenue of the Americas -
418t Floor Teleprinter No

New York, New York 10036-2714
United States of America

Agent's regstration No with the Office
24,735

Address for correspondence: Mark this check-box where no agent or common representative 1s/hes been appointed and the
space above 15 used instead to indicate a special address to which correspondence should be sent

Form PCT/RO/101 (first sheet) (Fanuary 2004) See Notes to the request form
DOCSNY 144405 1



SheetNo. 2of 5
Continuatlon of Box Ne. 111 FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

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

Name and address: (Famuly nams followed by given name, for a legal entity, fill official dengnason. This person 1s.
The addrexs must inchate posial code and rame of country. The country of the address indicated wn this

Bax e the applicant's Skate (that s, country) of restdence 5o Siate of rendence 1 wndicared below } D applicant only
BIRO, David Anthony EE] applicant and inventor
42 Cayuga Ave.
Rockaway, New Jersey 07866 mnventor only (1f this check-box 15

marked, do not Jill i below }
Applicant’s regsiration No. with the Oilice

United States of America

State (that is, country) of nationality' State {that u, country) of remdence:

CA us
Thus person 1s appheant all demgnated all designated States except the United States the States mdicated in
for the purposes of States the Unuted States of Amenca of Amenca only the Supplemental Box

Name and address: (Famuy name foilowed by grven name, for a legal entity, fil official designation | Thig person is:
The address must inchade pasial code and rame of country  The country of the address wndicated in this
Bax us the apphcant s Siate (that 15, counny) of resdence if no Staie of rendence s indicated below } D applicant only

D applicant and inventor

inventor only (1f this check-box is
marked, do not fill in below.)

Applicant’s registration No, with the Office

State (that 15, country} of nationzlity Suate (that i5, country) of residence
This person 1s applicant all designated all destgnated States except D the United States the States indicated in
for the purposes of* States the United States of Amenca of Amenica only the Supplemental Box

Name and address (Family rame followed by grven name, for a legal entity, full official designason This person 1
The address must tnclude posial code and name of country  The country of the address indicated n this
Bax 1s the appiicant's Siate (that 15, county) of residence i no State of residence s ndcated below ) D applicant anly

l:l apphcant and mventor

D mventor only (If this check-bax is
marked, do not fill in below )

Applicant's registrabon No. with the Office

State (that &, couwntry) of nationality. State (that 15, country) of residence,
This person 15 applicant D all designated all designated States except D the Umited States the States indicated 1n
for the purposes of States the Umited States of Amenca

of Amenca only the Supplemental Box
Name and eddress* (Famly nama foliowed by given name; for a legal entty, full official desgnanon This person is:

The address must include postal code and name of country. The country of the addresy indicated in this
Bax i5 the applicant s State (that 15, country) of rendence if no State of rendence i idicated befow ) D applicant cnly

D rpplicant and inventor

D inventor only (7f this check-box tx
marked, do rot jill 1n below.)

Applicant’s registration No. wath the Office

State (that 15, country) of nationality: State (that u, country) of residence:
This person 15 applicant I:l all designated all desgnated States except D the Umted States the States indicated in
for the purposes of; Statos the United States of Amenca of America only the Supplemental Box

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

Form PCT/RO/101 (conunuation sheet) (January 2004) See Notes to the request form
DOCSNY 1444051
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Supplemental Box [ the Supplemental Box 13 not used, this sheet should not be included in the request.

1,

()

w

{in}

w)

)

1. tn any of the Boxes except Bozes Nos. VI to (¥) for whieh ~ Contimuaticn of Bax No. IV:

@ spectal coninuanion baz is provided, the space Is insufficient o Practitioners associated with custamer mmmber 32173

Jurnush all the information  in such caxe, wrie "Connsuation of
box No " findicate the number of the Box) and furnish the
informatson W the same manner as required according to the
captiors of the Box n which the space was inngficient,
particular

if more than two persons are to be Indicated os applicanss
and/or Inventors and no "comiinuation sheet” s available’ in
such case. write “Continuation of Bax No. IlI" and indicate for
each addinonal person the same type of information as required
n Box No IIl The cowury of the address indicaied n this Sox
1 the applicant’s State {that 15, country) of residence f no Siate
of residence iy indicated below,

if. m Box No If or in any of the sub-boxes of Bax No IIi, the
indicanon “the States indlcated In the Supplemental Box" i1s
checked, 1n such case, write "Confinuation of Box No I or
“Continuation of Box No. ITI" or "Comninuanon of Boxes No. I
and No HI" {os the case moy be), indicate the name of the
apphcani(s) mvolved and, mext (o (each) such name, the Staie(s)
fand/or. where applicable, ARIPO. Euvrasian, European or
OAPI patent) for the purposes of which the named person 1s
applicant,

if. n Box No Il or in any of the sub-boxes of Bax No I, the
Inventor or the Inventor/applicant E not inventor for the
purposes of oll designated States or for the purposes of the
United States of America 11 such case, write "Continuatton of
Box No II" or "Continvatior of Box No IlT" or "Contwnuation
of Baxes No If and No 11" (s the case may be). wndicate the
name of the inventor{s) and, next to feach) such name, the State(s)
{andior. where applicable, ARIPO, Eurasian, European or
OAPI pateny) for the purposes of which the named person 1
Inventor,

if, in addinon 1o the agenify) ixdicated in Box No 1V, there are
JSurther agents in suchk cose, write “Continuanon of
Bax No IV" end indicate for each further agent the some type
of imformaiion ax required wn Box IV,

if. in Bax No VI, there are more than threa earlier applications
whose priority Is claimed th xuch case, write "Continugnon of
Box No VI” and indicate for each addinonal eariier application
the same type of taformation as required in Box No ¥

I, the apphcant ntends 1o make an indication of the wish that
the wniernaiional appiication be wreated, in ceriain designated
States, es an application for a patent of oddition, certifente of
addition, inventor's certyficate of addsicon or unlity certificate
of addition. wn such a case, wnie the name or two-letter code
of each designated States concerned and the indication “patent
of edditlon,” “certificaze of addidlon,” “Invemsor's certificate
of additon” or " utlilty certificate of addition, " the number of
the parent application or parent palent or other paresf grant
and the date of grant of the parent patent or other patent grans
or the date of filing of the parent applicaton (Rades 4 | 1(a)(in}
and 495, 1 (a) or (B))

If the applicant ntends 10 make an indication of the wish that the
internanional apphicetion be treated, in the Unued Stares of
America, as a continuanion or conftnuation-in-part of an earller
application i suck a care, write “United States of Amenca”
or "US"™ and the indication “contnuadon” or "continustion-
in-part”’ and the number and the flling date of the parent
epplicanon (Rules 4.1 I{a)tiv) and 49bu. I{d})

Form PCT/RO/101 (January 2004)
DOCSNY 144405 1

See Notes 1o the request form
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Box No. Y DESIGNATIONS

The filing of tus request constitutes nnder Rule 4.9(a), the designation of all Contracting States bound by the PCT on the iternational
filing date, for the grant of every kind of protection avalable and, where applicable, for the grant of both regional and national patents

However,
DE Germany s not designated for any kind of natwonal protection
D KR Republic of Korea Is not deslgrated for any kind of national protection

D RU Russian Federation Is not designated for any kind of national protection

(The check-bozes above may be used io exclude (irrevocably) the dexignations concerned in order to avold the ceasing of the effect, under
the nanttonal law, of an earlier nanonal apphication from which prionity is claimed  See the Notes to Box No V as to the consequences of
|_such national law provisions in these and ceriain other States )

Box No. VI  PRIORITY CLAIM

The prionty of the following earlier applicabion(s) is hereby claimed:

Where earlier application is.

Filing date

Number i
of earhier application natonal application | onal apohication ® | internanional spolicati
{day/monthiyear) of earlier appheation nmnu-yfmunbu‘ s'resm:llrlp (;fﬁce " rwuiwng.gpmoe -
0
ttem (1) 31 March 2004
(31.03.2004) 60/558,076 Us

1item (2)

item (3)

D Further pnionity claims are indicated m the Supplemental Box

The receaving Office 15 requested to prepare and transmut to the International Bureau a certified copy of the earlier apphcaton(s) fonly if
the earler application was filed with the Office which for the purposes of this international application 15 the recetving Office) \dentfied
above as:

all items D item (1) D ttem (2) D 1tem (3) D other, see Supplemental Box

* Where the earhier apphicanion s an ARIPO apphcation, indicate ot least one country party to the Paris Convention for the Protection of
Industrial Property or one Member of the World Trade Orgamization for which that earlier applicaiion was filed (Rule 4 10(b)())-

Box No. VII  INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Anthority (ISA) (1f rwo or more International Searching Authonities are competent to carry out the
international search, indicate the Awthority chosen, the twa-letter cods maybe used)

ISA /EP .

Request to use results of earller search; reference to that search {if an earlier sesrch has been carried out by or requested from ihe
International Searching Authority)

Date {day/monthiear} Number Country (or reglonal Office)

Box No. VIl DECLARATIONS

The following declarations are contained in Boxes Nos VIII (1) to (v) (mark the apphcable Number of
check-baxes below and indicate in the right column the number of each type of declaration) declarations

|:| BoxNo VIII(1)  Declaration as 1o the identty of the inventor

D Box No. VIII {u) Declaration as to the applicant's entitlement, s at the international fAling
date, to apply for and be granted a petent

D Box No. VIl (in})  Declaration as to the applicant’s entitlement, a8 at the international filing
date, to claym the priority of the carlier application

[:] BoxNo, VIII(1v)  Declaration of inventorshup (only for the purposes of the designation of the
United States of America

D Box No VI (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/10H (second sheet) (January 2004) See Notes to the request form
DOCSNY 144405 |
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Box No. IX CHECK LIST; LANGUAGE OF FILING

This international application containg:

() in paper form, the following number of
sheets:

request (including
declaration sheets)
descnption (excluding
sequence histings and/or
tables related thereto) : 25

claims : e
abstract : 1
drawings 0
Sub-total number of sheets 33
sequence hstings

tables related thereto

(for both, actual number of sheets

i filed \ paper form, wheiker

or not also filed i computer
readable form, see (c) befow)

Total number of sheets i3
(b) Douly in computer readable form
(Sectton 301(a)1))

(|)Dsequcnce histings
(u)|_] wbles related thereto
(c) Dnho in computer readable form
(Section 801(a)(n)}
(1)D sequence listings
() Dtabls related thereto

Type and number of carrlers (diskctte,
CD-ROM, CD-R or other) on which are
contamed the

Dsequence hsong,.

D tables related thereto

(additional coples to be indicated under
stems (i) and/or 10(u). tn nght column)

This internauonal application 18 accompanied by the following
itemis) (mark the applicable check-boxes below and indicate in
right column the number of each item)

1 E fee calculation sheet
2 Dongjml separate power of attorney
3 Dorigmal general power of attomey

4 D copy of general power of attorney, reference number,
if any:
5,Dmtement explaiung lack of mignature

6.Dprionty document(s) 1dentified in Box No Vies

item(s):

7 translation of international application mto
(language):

B.D“P”“" indications concermng deposited microorgamsms
or other biological matenal

g.| [sequence lising in commputer readable form
findicate type and number of carriers)

| {copy submutied for the purposes of international search under

Rule 13ser only (and not as part of the international
apolication)

) D {anly where check-box (b)(y) or (c}(i) ts marked in left column)
additional copies including, where applicable, the copy for the
purposes of international search under Rule 13er

(ui)D together with relevant statement a5 to the identity of the copy or
copies with the sequence listings part mentiongd in left column
1p tables in computer readable form related to sequence listing
findicate type and number of carniers)

(.)Dcupy submutted for the purposes of international search under
Section 802 (b-quater) only (and not as part of the
inmternational application)}

(")D fonly where check-box (b)(u) or (c)(w) 15 marked w left column)
addibonal copies including, where applicable, the copy for the
purposes of intermational search under Section 802 (b-quater)

(,,,)D together wath relevant statement as to the identty of the copy
or copres with the tables mennoned m left column

11, other (specifiy)

Number
of emns

Figure of the drawings which
should accompany the abstract

Language of filing of the intemational applicauon: English

Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next o ecch sgnature, indicate the ame of ths person ngning and the eapacity in which the person signs (If such capanily is not obious from reading the regques).

Stvred ! W]gLer

Edward A. Meilman, Adent for Applicant(s)
DICKSTEIN SHAPIRC MORIN & QSHINSKY LLP

1.  Datwe of actust recespt of the purparted
intermnational application:

Por receiving Office use only

3 Corrected date of actusl receipt due to Iater but imely received papers or
drawings completing the purported intemational application

4  Dute of umely receipt of the required
comections under PCT Article 1122):

(+f two or more are compelent’

§  bitamatonal Searctung Authority ISA/

I 6 Transrittal of search copy delayed
unti] search fes 18 paid

12 Drawmgs.

D not received:

For International Bureau use only

Date of receipt of the record copy
by the International Bureay

Form PCT/RQ/101 (Supplemental — Box X) (January 2004)

DOCSNY 144405 1



This sheet 15 not part of and does not count as a sheet of the mternational application.
For recerving Office use only s—————

FEE CALCULATION SHEET Trtematiorn] Apphcstin No.
e f th Offi

Applicant’s or agent’s Date stamp of the recoiving Office

e refocence $9025.0025
Apphcant Sun Chemical Corporation, et al.
CALCULATION OF PRESCRIBED FEES
l. TRANSMITTALFEE . . . . . e ! 300.00 [ 1]
2 SBARCHFEE . .. ... Ce. |  2,075.00 [§]

Tnternabonal search to be camied aut bry EP

{¥mo ar more Inernadanal Secheg Authartes are compeen b oy o e
srnaionn] s, mdiceste the nime of the Authordy which 1s chasen b azry ol
the srierational soarch }

3 INTERNATIONAL FILING FEE

‘Where itemn (b) andor (<) of Bax No, IX apply, anter Sub-total number of sheets } 33
* Where ilem (b)and (c) of Box No X do notepply, enter Total number of sheets

(0] tmsoses ... . |  1.211.00 [it]
3 x _13.00 =[ 39.00 [e]

murvber of sheets m fee per sheet
excess of 30

adchtronal cormponent (only 1f sequence hstmg and /or tables related
thereto are filed m ocamputer readable form under Section 301 (@)(),
or both m that farm and an peper, under Section 801(a)n)).

5]

400 x

foe per sheet

Add amounts eered a1, 2end Band entr ol T . . L1,250.00 l 1 l
(Appheants from certan Sawes are enaded 1 & reduction of 159 of the menonal v

Fhere the applicrnt o (or ol appbicants arg) 1o entitiad, e okl 1o be endered ot ['s 25% of the

intornation filvg feu)

4, FEEFORPRIORITY DOCUMENT (if applicable) . | 20.00 P
5. TOTALFEESPAYABLE . ... ..,.... . § 3,645.00
Add amounts erered a: T, S, ond P, and enter sotal mthe [OTAL bax TOTAL
MODE OF PAYMENT
suthonzehion I charge

I:l deposit acoount (see below) D postal moncy ander D cash [:I caupans

[:| cheque D beank drat D revenue stamys E ofher pecsg). Credit Card
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
{This mode of payment may not be available ot all receiing Offices) Office ROY uUs

D Authonizenon to charge the ital fees ndicated above Deposit Accout No : SQ0- 2215

This check-bax may be marked only if the conditions for deposu
accounts of the receiving office so permut) Authorization to charge Datex 31 March 2005

meﬁmmcy or credit any overpayment m the total fees indicated Edward A. Meilman
Autharization to charge the fee for pnonty document
D e Sigranure, W MJ&—
Form PCT/RO/N01 (Annex) (March 2001) See Notes 10 the foe calpulation sheet

DOCSNY 144405 1




WO 2005/09749

oo - -l PATENT COOPERATION TRI:' 'Fl’ PCT/US2005/010
From the INTERNATIONAL BUREAU - -
= - M 01 % [F2 rr-.'.
To L W v s

PCT

SECOND AND SUPPLEMENTARY NOTICE
INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
APPLICATION (TO DESIGNATED OFFICES

B

AUG 10 2006

MEILMAN, Edward, A
Dickstein Shapiro Morn & O
1177 Avenue of the Amen

Rt s

STEIN SHAPIRO

A e
M e |

-y

WHICH APPLY THE 30 MONTH TIME New York, NY 10036-2714
LIMIT UNDER ARTICLE 2X(1)) ETATS-UNIS D'AMERIQ
(PCT Rulc 47.1(c)}

Date of mathnmg (day /month/sear}

03 August 2006 (03 08 2006)
Apphcant's or agent's file reference

$9025.0025 IMPORTANT NOTICE
International apphicauon No Inwwratonal fihng date (day/month/) ear) Pnonty date (day/month/ ear)

PCT/US2005/010649 31 March 2005 (31 03 2005) 31 March 2004 (31 03 2004)
Apphcant

SUN CHEMICAL CORPORATION et al

1

(]

ATTENTION For any designated Office(s), for which the time hmat under Arucle 22(1), as in force from | April 2002 (30 months from
the prionty date), does not apply, please see Form PCT/IB/308(First Notice) 1ssued previcusly

Notice 15 hereby given that the following designated Office(s), for which the time himut under Article 22(1), as 1n force from | Apnl 2002,
does apply, has/have requesied that the communication of the mtemational application, as provided for in Article 20, be effecied under
Rule 93bis | The International Burcau has ¢ffected that communication on the date indicated below

20 October 2085 (20 10 2005)

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

In accordance with Rule 47 1(c-bes)(1), those Offices will accept the present notice as conclusive evidence that the commurucation of the
international application has duly taken place on the date of mailing ndicated above and no copy of the international application 15 required
10 be furmshed by the applicant 10 the designated Office(s}

The following designated Offices, for which the ume himit under Arucle 22(1), as in force from ! Apnl 2002, does apply, have not
requested, as al the time of maihng of the present notice, that the communicaton of the inlernational 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, F|, 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, SM, TJ, TN, TR, TT, UA, UZ, VG, VN, YU, ZA, ZW

In accordance with Rule 47 I(c-bes)(11), those Offices accept the present nouce as conclesive evidence tlmt the Contracunyg State for which
that Otfice acis as a dessgnaied Office does not require the furmishing, under Aricle 22, by the apphcant of a copy of the intemational
apphcation

TIME LIMITS for entry into the national phase

For the designatext or elecied Office(s) listed above, the applicable ume hmut for entering the nauonal phase will, subject to what Is said in
the following paragraph, be 30 MONTHS from the pnonty date

In practice, time limits other than the 30-month time limit will continue 1o apply, for vanous perrods of ume, 1n respect of certam of the
designated or elected Office(s) listed above For regular updates on the applicable time Jimits (30 or 31 months, or other ume limi),
Office by Office, refer to the PCT Gazetie. the PCT Newsletter and the PCT Applicant’s Guide, Volume 11, National Chaplers, all available
from WIPO's Internet site, at http //www wipo it/pct/en/index html

It 18 the applicant's sole responsibility 1o momior all these ume limits

Wl jﬂ){ 0075

(11!

'.‘.I'rt A
TRy )

f'!i'\'

Facoimmle No +41 223388270

The Intemational Bureau of WIPO Authonzed officer

34, chenmun des Colombeltes
1211 Gencva 20, Switzerland

Philippe Becamel

e-mail pti2@wipo

Form PCT/1B/308(Second and Supplementary Notice) (January 2004)
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PCT

NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRIORITY DOCUMENT

{PCT Admunistrative Instructions, Section 411)

PATENT COOPERATION TREATY ! |

Date of muling (day/month/year)
23 June 2005 (23 06.2005)

PCT/US2005/010649

From the INTERNATTONALI-@[EEJ [G E ﬁ ‘\Vf E.
T o F"-__w11
° i |

Hjw  JUL -1 2008

MEILMAN, Edward, A ! !
Dickstein Shapiro Monn & Oa‘lunsry ~rin
1177 Avenue of the Amencas-aﬂst‘FllcmS { E'f l
New York, NY 10036-2714

ETATS-UNIS D'AMERIQUE

SHEPY

A”hg'g"gz"g B‘g; file reference IMPORTANT NOTIFICATION
International application No International filing date (day/month/’ear)
PCT/US2005/010649 31 March 2005 (31.03.2005)

Internetronal publicauon date (day/month/ear)

Pnonty date (day/month/vear)

31 March 2004 (31 03 2004)

Applicant
SUN CHEMICAL CORPORATION et al

o

1 By means of tus Form, which replaces any previously 1ssued notificabion concermng subrmssion or transmuttal of prionty
documents, the applicant 1s hereby noufied of the date of receipt by the International Burcau of the prionty document(s)
relating to all earhier appheation(s) whose pnonty 15 claimed. Unless otherwise mdicated by the letters “NR”, m the
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METODO DE ELABORACION DE MATERIALES DE EMPAQUE CON BAJO

OLOR

1. CAMPO DE LA INVENCION.

Esta invencién se relaciona con un proceso para
producir materiales de empaque de bajo olor que utiliza
tintas 1liquidas c¢on solvente activable con radiacidn
actinica o basada en agua y un recubrimiento curable con
radiacién actinica, que suministra proteccién a la tinta y

mejora el brillo del empacue.

2. ANTECEDENTES DE LA INVENCION.

Las tintas para flexo o bajo relieve liquidas con
solvente orgdnico y/o basadas en agua (*tintas de impresién
basadas en solventes”) han sido ampliamente utilizadas en
varios tipos de impresién, tales como empagques, gue
utilizan impresora de chorro. Las imdgenes impresas deben
tener buena resistencia a los sclventes y a la abrasién. Al
mismo tiempo, es necesario que las tintas de impresidn
basadas en solvente tengan buena resolubilidad para evitar
el secado y el taponamiento de la tinta sobre la placa,

anilox y cilindros de hueco gravado de las impresoras.

%



WO 2005/097495 2 PCT/US2005/010649 (é

Tipicamente, las resinas de bajo peso molecular (PM) y los
plastificadores ofrecen buena resolubilidad, aflin, con el
fin de mejorar 1las propiedades de resistencia de las
im&genes impresas, que las resinas con PM superior
requieren. Esto representa una mayor contradiccién vy
problema para los formuladotes de tintas liquidas para

empagques basados en solvente.

Para resolver estos problemas, se han desarrollado
vatios tipos de tinta de impresién fotocurables que tienen
combinaciones especificas de resinas fotocurables vy
fotoiniciadores (ver, por ejemplo, Patente U.S. 4,066,582;
Patente U.S. 4,221,686; Patente U.S. 4,303,924; Patente
U.s. 5,057,398, y WO 01/57i45 Al). Sin embargo, 1la
pelimerizacién incompleta de estas tintas resulta a menudo
en la difusién de resinas no curadas y origina manchas o

abrasitn de las imdgenes impresas.

Como se puntualiza en la Patente U.S. 6,528,127, la
impresidon de las peliculas de empaque termopléistico ha
permanecido un poco como arte negro a pesar de los avances
de las técnicas de impresidn en general. Los empacadores le
han requeridc recientemente a los fabricantes de peliculas

suministrar peliculas de empagque gque lleven imiAgenes
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impresas con calidad fotografica, que son dificil en si
mismas, algunas veces para usos gue le agregan dificultad.
Las peliculas termoencogibles Yy las peliculas
termoformantes son particularmente complicadas por la
necegidad de €1 o las tintas de impresién a resistir el
cuarteamiente o descamamiento una vez que la pelicula ha
sufrido de termoencogido, un proceso durante el cual la
pelicula es sometida a calor, fricecién y/o contacto de
pelicula a metal. Las peliculas destinadas a aplicaciones
para cocina pueden sufrir todas estas condiciones fuertes y
suministrarles a los fabricantes de pelicula Y
convertidores algunos de sus retos de impresién méas

grandes.

Para evitar el cuarteamiento y/o el escamamiento de
las imdgenes impresas, los fabricantes de pelicula
ensayaron varias estrategias. Mis a menudo, éstas
involucran el uso de nuevas formulaciones de tinta para
evitar utilizar pigmentos gque contengan tintas estandar
llevadas en una resina que es soluble en un sclvente tal
comc alcohol que s8e debe evaporar, dejando de tal la
combinacién de resina-pigmento. Las formulaciones més
nuevas han involucrado sistemas de resina de poliuretano de

dos partes asi como también sistemas libres de solvente en
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las cuales €l © las resinas se pueden curar por medio de
luz ultravioleta (UV), gque también tienen inconvenientes,
incluyendo preocupaciones con relacién a la exposicién del
operador y a los componentes y a la necesidad de asegurar
suficiente reticulacién para cumplir con las regulaciones

de seguridad de alimentos gubernamentales aplicables.

Para resolver estos problemas, 1la Patente U.S.
6,528,127 ensefia un proceso de manufactura para materiales
de empaque de alimentos que comprenden la impresidn de la
pelicula pléastica con las tintas basadas en solvente gque
son ensayadas sin haz de electrones o© radiacién
ultraviocleta, sequida por la aplicacidén de un recubrimiento
protector curable con radiacidén, libre de pigmento vy
radiacién que cubre el recubrimiento. En este proceso que
representa un avance, se ha encontrado que una cantidad
excesiva del solvente residual se atrapa en la tinta bajo
el recubrimiento protector y origina un olor excesivo
proveniente del material de empaque. Ademis, en razdn a que
la velocidad de secado del solvente varia
significativamente sobre las unidades de calentamiento
miltiples asi como también el nimero y cantidad de trampas
de tinta, las caracteristicas de curado y friccidén de el

material de empague terminado pueden nc ser completamente
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uniformes en todas las imagenes impresas. Esto, a su vez,
puede originar problemas con el procesamiento del material
de empaque en las lineas de llenadeo, particularmente en
relacién con el <coeficiente de friceién (COF, gque
representa la resistencia a 1la friccién entre dos
superficies y se puede expresar como el COF estatico, donde
la superficies son estaticas, y el COF cinético, donde las
superficies estdn en movimiento) y/o los temas de
deslizamiento. Por ejemplo, un trabajo impresc para un
cliente con tintas basadas en tres solventes sobre la
pelicula de polietileno (PE}) y sobre impresa con un
recubrimiento curable con haz de electrones (EB), tiene los
siguientes patrones de curado de recubrimiento-
reticulacién: (i) recubrimiento sobre la pelicula PE-30 MEK
(metil etil cetona) friccionantes 30 MEK (metil etil
cetona) (ver definicidén adelante); (ii) recubrimiento sobre
tinta blanca-friccionantes 8-10 MEK; ({iii) recubrimiento
sobre tintas amarilla y blanca - friccionantes 3-4 MEK; y
(iv) recubrimiento sobre tintas negra, amarilla y blanca-
solamente 1 friccicnante MEK. Asi, los recubrimientos EB
curan diferente sobre distintos colores de tintas
principalmente por las tintas basadas en sclvente que
liberan sus solventes de manera diferente. Entre mis gruesa

la capa de tinta subyacente, mds lento el curado del
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recubrimiento sobreadyacente curable con energia. Las
variaciones en el grado de curacién dan como resultado
variaciones en el valor COF. Asi, subsiste la necesidad de
un método de impresién para, en particular, empagques de
alimento, que maneje estos problemas aunque suministrando

una pelicula con imdgenes con las caracteristicas deseadas.
3. RESUMEN DE LA INVENCION

La presente invencidén estd basada, parcialmente, en el
descubrimiento de los presentes inventores que al activar o
imprimir con tintas basadas en solvente o agua activables
con radiacién actinica sobre materiales de empagque con
radiacién actinica antes de aplicar el recubrimiento
protector se reduce el contenido del solvente residual y el
olor asi como también se mejora la resistencia a 1la
friccién y el brillo de las imagenes impresas. E1 término
*tinta activable con radiacién actinica” utilizado aqui
significa que 1la tinta estd sustancialmente 1libre de
funcionalidad curable (es decir grupos funcionales que se

pueden reticular o son polimerizables).

De acuerdo con esto, la presente invencién suministra

un método para producir un material de empaque recubierto
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que comprende la impresién scbre un material de empague con
una tinta liquida activable con radiacién actinica, la
radiacién actinica que activa la tinta, aplicando un
recubrimiento protector sobre la tinta activada, y curando

el recubrimiento al exponer la radiacién ionizante.

El término “radiacidén actinica* utilizado aqui se
refiere en su mis amplio sentido a cualquier radiacidén que

pueda producir reacciones fotoquimicas.

En una modalidad preferida, la radiacidn actinica para
activar la tinta liquida es 1luz UV. En otra modalidad
preferida, la radiacién actinica para curar el

recubrimiento protector es un haz de electrones (EB).

En una modalidad especifica, el material de empaque es
una pelicula pléstica o una estructura de laminado de
pelicula plastica. En otra modalidad especifica, el
material de empagque es una estructura plastica laminada con
hojuelas, o una 1lamina plastica de papel. En atn otra
modalidad especifica, la tinta estd basada en solvente. En
otra modalidad preferida, la tinta estd basada en agua. La
presente invencidn suministra ademds un material de empaque

de bajo olor producido mediante el método de la presente
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invencidén. En una modalidad preferida, el material de
empaque de la presente invencidén contiene solvente residual
o agua después de la exposicién a UV de menos de
aproximadamente 700 ppm en total, mas preferiblemente menos
de aproximadamente 600 ppm en total, mis preferiblemente
menos de aproximadamente 400 ppm. En otra modalidad
preferida, el material de empagque de la presente invencidn
tiene un grado de cura, como se midid por los restregantes
de solvente, de al menos 5 restregantes MEK (metil etil
cetona), mas preferiblemente al menos 10 restregantes MEK,

y mis preferiblemente al mencs 20 restregantes MEK.

La prueba MEK es una técnica de restregado de solvente
que utiliza metil etil cetona para evaluar la resistencia
del sclvente de un recubrimiento org&nico que cambia
quimicamente durante el proceso de curado (para detalles,
ver ASTM D5402-93; *“Assessing the solvent Resistance of
Organic Coatings Using Solvent Rubs” en el Annual Book de
la ASTM, 1999, BY West Conshohocken, PA). La resistencia
MEK se expresa como el nlimero de restregantes MEK, due
utilizan wuna bola de algodén saturada con MEK o un
estropajo con terminaciones en algoddn, en el cual el
recubrimiento puede permanecer sin ninguna pérdida de

recubrimiento y este generalmente se correlaciona con el
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grado de curado del recubrimiento. La resistencia MEK
también estd influenciada por la temperatura, el movimiento

del aire y la humedad relativa.

El material de empaque impreso preparadc de acuerdo
con la presente invencién tiene un amplico rango de
aplicaciones, que incluye, pero no estd limitado a, empagque
de alimento, empaque de droga, empaque de tabaco, Yy

cualquier otro empaque que requiera impresién sobre este.
4. DESCRIPCION DETALLADA DE LA INVENCION.

La presente invencién suministra un método para
elaborar materiales de empaque de bajo olor que comprenda
la impregién sobre un material de empaque con una tinta de
impresién activable <con relacién actinica basada en
soclvente o agua, que expone la tinta a una primer radiacién
actinica, aplicando un recubrimiento curable con energia
scbre la tinta, ¥y curando el recubrimientco mediante 1la
exposicién a una segunda radiacidn actinica,
preferiblemente un haz de electrones. En una modalidad
preferida, la primer radiacién actinica para activar las
tintas de impresién basadas en solvente es la 1luz UV

emitida por una lampara UV. En este método, el calor y la
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actividad inducidas por la lampara UV ayudan a remover el
solvente residual, lo que quedaria atrapado de otra manera
bajo el recubrimiento EB y originaria olor y migracién de
la tinta impresa. Adicionalmente, la luz uv es
antimicrobiana y reduce los conteos microbianos en el
material de empaque, extendiendo la vida de almacenamiento
del alimento empacado. Asi, la presente invencidn
suministra ademds wun material de empagque de bajo olor
producido por el método de 1la presente invencién. Las
imdgenes impresas del material de empagque de la presente
invencién pueden soportar condiciones fuertes, tales como
calor y friccién durante 155 subsecuentes etapas de llenado

del empague con una sustancia a ser empacada.

4.1 Materiales de Empaque.

Los materiales de empagque para ser utilizados en la
presente invencién deben ser capaces de lograr buena
preservacién de sus contenidos (por ejemplo, alimentos,
drogas, tabaco, etc.) y seguridad e incluyen, pero no estén
limitados a, varias peliculas de empaque flexible
termoplasticas (capa simple) asi como también peliculas
plasticas multicapa), estructuras plisticas laminadas con

hojuela, o laminas plasticas de papel y unos laminados de
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plastico/hojuelas/papel, todae las cuales son bien
conocidas por aquellos expertos en la técnica. Las
peliculas de empaque flexible termopldstica apropiadas a
ser utilizadas en la presente invencidén incluyen, pero no
por via de limitacién poliéster, nylon, poliolefina, varios
homopclimercs, copolimercs, e interpolimeros de
polistireno, poliisopreno, 1,2- o 1,4-polibutadieno, &acido
poli(met) acrilico, poli metil metacrilato, ©6xido de
polietileno, 6xido de polibutileno, poli 2-vinilpiridina,
pelidietilamino etilmetacrilato, poli dimetilamino
etilmetacrilato, y asi sucesivamente. La pelicula puede
incorporar un componente de barrera al gas, tal como
etileno vinil alecohol, cloruro de polivinilideno, nylon,
poliacrilonitrilo, ©polisilicato, melamina, é&steres de
poliidroxi (por ejemplo Blox® By Dow), y asi sucesivamente.
Se describen varios materiales de empaque en las Patentes
U.8. 6,815,057, 6,846,530, 6,846,532, 6,866,907 Y
6,861,478, cada una de las cuales se incorpora como
referencia en su totalidad. Los 1laminados plésticos de
papel se describen en la Patente U.S. 6,843,371 y 1la
Publicacién de la Solicitud de Patente No. 2005/0031887 y
ejemplos de estructuras plasticas laminadas con hojuela se

pueden encontrar a las Patentes U.S. 4,402,172, 5,098,151,
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6,716,499 y 5,800,724, teodas las cuales se incorporan como

referencia en su totalidad.

4.2 Solvente Orgdnico y/o Tintas Basadas en Agua.

El solvente orgdnico y/o las tintas basadas en agua
utilizadas en la presente invencién son cualquier polimero
o resina bien conocidos por un experto en la técnica. E1
término “resina” utilizado aqui en relacidén con las tintas
basadas en solvente orgénico y/o agua se refieren tanto a
homopolimeros y copolimeros conocidos como polimeros
sb6lidos duros. Preferiblemente tales reinas tienen un peso
molecular promedio de peso relativamente bajo (Pm). E1 Pm
preferido es mayor de aproximadamente 500 pero menor de
aproximadamente 500,000 daltons, mds preferiblemente mayor
de aproximadamente 1,000 pero menor de aproximadamente
50,000 daltons, Y méas preferiblemente mayor de
aproximadamente 1,000 pero menor de aproximadamente 10,000
daltons. Las resinas tienen preferiblemente puntos de
fusién a temperaturas entre aproximadamente 0° C vy
aproximadamente 200° C, mais preferiblemente entre
aproximadamente 10° C y aproximadamente 180° C, y més
preferiblemente entre aproximadamente 20° C y 150° C.

Ejemplos de resinas de polimero iitiles solubles en solvente

o
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organico y/o agua incluyen, pero no estan limitadas a,
polimeros naturales, tales como resinas Dbasadas en
colofonia, resinas celulédsicas, tales como nitrocelulosa,
carboximetil celulosa y etil hidroxietil celulosa, vy
polimeros sintéticos tales como poliamidas, polivinil
ésteres, polivinil acetatos, polivinil éteres, resinas de
epb6xido, ésteres de Aacido poliacrilico, ésteres de A&cido
pelimetacrilico, poliésteres, resinas alquidicas,
poliacrilamida, polivinil alcohol, ©6xido de polietileno,
poli dimetil acrilamida, polivinil pirrolidona,
polivinilmetil formamida, polivinil metil acetamida,
poliéter poliuretano, poliuretano alifatico y aromatico,
resina de poliestireno, copolimero de estireno-anhidrido
maléico (SMA), resina de copolimero de é&ster de estireno-
(met)acrilato o resina de copolimero de dienc conjugada con
estireno, resina de butiral, resina de xileno, resina de
cumarona-indeno, resina fendélica, asi como también una
mezcla de de copolimeros de aquellos listados

anteriormente.

En una modalidad preferida, un polimero scluble en
sclvente orgdnico y/o agua estd en un rango entre
aproximadamente 0.1% a aproximadamente 40% en peso de los

ingredientes totales de la tinta, mis preferiblemente entre
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aproximadamente 1% y aproximadamente 30% en peso de 1la
tinta total, y més preferiblemente entre aproximadamente

10% y aproximadamente 20% del peso de la tinta total.

Las imigenes impresas son luego irradiadas mediante
radiacién actinica que activa las tintas impresas. En una
modalidad preferida, 1la radiacién actinica es 1luz UV
proveniente de una lampara UV. Una luz UV apropiada se
puede cobtener de, por ejemplo, una lampara de mercuric con
presidén media, una lampara de haluro metdlico, una lé&mpara
de xenén, una fuente de 1luz con arco de carbono, una
lampara quimica, una lampara de mercurio de baja presién o
alta presidén, una lampara con diodo que emite luz UV (LED)
y asi sucesivamente. La intensidad de luz UV apropiada esté

en el rangec de aproximadamente 20 a aproximadamente 10,000

mJ/cm?, preferiblemente aproximadamente 40 a
aproximadamente 1,000 mJ/cm?, y mas preferiblemente
aproximadamente 50 a aproximadamente 700 mJ/cm?. Se debe

notar que el solvente organico y/o las tintas basadas en
agua utilizadas en 1la presente invencién no contienen
ningin fotoiniciador a un cuando la primer radiacién

actinica para activar la tinta ligquida es luz UV.
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En otra modalidad preferida la radiacidén actinica es
un haz de electrones entre aproximadamente 0.5 a
aproximadamente 8 Mrads, miés preferiblemente
aproximadamente 1 a aproximadamente 6 Mrads, y més
preferiblemente aproximadamente 1.3 a aproximadamente 4
Mrads. Un voltaje de aceleracidén de haz de electrones varia
preferiblemente aproximadamente 30-200 kv, mas
preferiblemente 60-165 kv Y mas preferiblemente
aproximadamente 70-140 kV. Durante la radiacién de la tinta
impresa, un ambiente inerte se suministra preferiblemente
mediante, por ejemplo, gas nitrégeno, regultando en
preferiblemente menos de aproximadamente 600 partes por
millén (ppm), mis preferiblemente menos de aproximadamente
400 ppm, y mas preferiblemente menos de aproximadamente 200

ppm, de O; presentes en el ambiente.

4.3 Vehiculo de Tinta

Cualquier vehiculo que haya sido previamente utilizado
en tintas de impresién se puede utilizar para la presente
invencién. Tipicos son 1los solventes que tienen baja
viscosidad y son compatibles con cualgquier otros
componentes de la tinta. Asi, una eleccién de solventes

depende de 1los tipos de 1los componentes de resina
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seleccionados para la tinta de impresidén de la presente de
la presente invencidn. Los solventes utilizables para las
tintas d impresién presentes incluyen, pero no por via de
limitacién, agua; alcoholes, tales como etancl, metanol,
isopropanol, y N-butanol; é&steres, tal como etil acetato,
isopropil acetato, butil acetato, (BuAc) y 2-etoxietil
acetato, glicol-&teres, tales como 2-metoxietanol, 2-
etoxietanol, 2-butoxietanol, 2-metoxietoxietanol, 2-
etoxietoxetanol y 2-butoxietoxetanol; alifaticos, tales
como VM&P Nafta y Spirits minerales; aromaticos, tales como
toluol y =xilol; cetonas, tales acetona, metil etil cetona
{MEK) y mwetil isobutil cetona (MIBK) y otros solventes,
tales como cloruro de metileno, 1,1,l-triclorcetano, N-
metil-2-pirrolidona, dimetilsulféxido, mesitil 6éxido,

dimetil formamida, tiofeno, y asi sucesivamente.

En una modalidad preferida, agua y/o aleohol alifatico
de peso molecular bajo, tal como metanol, etancl, e
isopropil alcohol, o éster, tal como etilacetato, se pueden
utilizar. En una modalidad preferida, el vehiculo estd en
el rango entre aproximadamente 1% a aproximadamente 90%,
mas preferiblemente aproximadamente 30% y 85%, y més
preferiblemente aproximadamente 45% y aproximadamente 75%,

en peso del peso total de la tinta impresa.
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4.4 Resina Curable con Energia.

La resina curable con energia o fotocurable o resina
fotopolimerizable a ser utilizada como recubrimiento
protector en la presente invencidén se puede seleccionar del
amplio rango de mondmercs y oligémeros monofuncionale so
polifuncionales etilénicamente insaturados derivados de
estos, capaces de sufrir fotopolimerizacién (Ver, U.S.
Patente 4,066,582; JP H1-115974; WO 01/57145; WO 03/093378;
y U.S. Patente 6,706,777). El1 término “oligbémerc” comoc se
utiliza aqui se refiere a un polimero de bajo peso
molecular con grado de polimerizacién de (DP} de menos de
aproximadamente 10. Ejemplos de mondSmeros adecuados son
(poli)éster (met)acrilatos que tienen al menos un enlace
éster en al cadena principal; uretano(met)acrilatos gque
tienen al menos un enlace uretano en la cadena principal;
epoxiacrilatos obtenidos mediante una reaccién entre &cido
(MET)acrilico y epfSxido con uno o mis de unos grupos
funcionales; (poli)éster {met)acrilatos que tienen al
menos un enlace éter en la cadena principal;
alquil (met)acrilatos o) alquielenos (met)acrilatos que
comprenden la cadena principal formada por un alquilo

lineal, un alquilo ramificado, un alquilenc lineal © un

To
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alquilenc ramificado, y cadenas 1laterales o extremos
terminales que tienen &tomos de halbgenos y/o grupos
hidréfileo; (met)acrilatos que tienen un anillo aromdtico en
la cadena principal o la cadena lateral, {(met}acrilatos que
tienen un grupo aliciclico, que tiene , en 1la cadena
principal o© 1la cadena lateral, grupos aliciclicos gque
pueden incluir atomeos de oxigeno o aAtomos de nitrbgeno como
la wunidad estructural; y similares. Se entendera que
*{met)acrilatos” este siendo utilizado en su sentido
convencional como referencia tanto a acrilato como

metacrilato.

Ejemplos de (poli)éster{met)acrilatos incluyen, pero
no estan limitados a, (poli)é&ster{met)acrilatos
monofuncionales tales como neopentilglicol (met)acrilato
modificado aliciclico, 2-hidroxietil (met)acrilato, ftalato
(met)acrilato modificado con etilenéxido y/o propilendxido,
succinato (met)acrilato modificado con etilenéxido,
tetrahidrofurfuril (met)acrilato modificado con
caprolactona; pivalato-esternecpentilglicoldi(met)acrilato,
hidroxipivalatoésternecopentilglucoldi (met)acrilato
modificado con caprolactona, ftalatodi {met)acrilato
modificade con epiclorohidrina; mono-, di- o tri-

(met)acrilatos de triol obtenidos mediante la adicién de
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mds de 1 mol de lactonas ciclicas tales como epsilén-
caprolactona, gama-butileolacteona, delta-valerolactona o
metilvarelolactona a wuna mol de trimetilolpropano o
glicerina; meono-, di-, tri, o tetra-({(met)acrilatos de
triol obtenidos mediante la adicién de miés de 1 wmol de
lactonas c¢iclicas tales como epsildn-caprolactona, gama-
butilolactona, delta-valerolactona o metilvarelolactona a
una mol de pentaeritritol o ditrimetilolpropano; monoc-o
poli- (met)acrilatos de alcoholes polihidricos tales como
triol, tetraol, pentacl, o hexaol, obtenidos mediante 1la
adicién de mds de 1 mol de lactona ciclicas tales como
epsilén-caprolactona, gama-butilolactona, delta-
valerolactona o metilvarelolactona a 1 mol de

dipentaeritritol; {met)acrilatos de pclioles de poliéster

compuestos de componente diol tales como
(poli)etilenglicol, (poli)propilenglicol,
(poli)tetrametilenglicol, (politbutilenglicol,
(poli)pentanodiol, {pcli)metil pentanodiol, Y

{(poli)hexanodiol, y A&cidos polibésicos tales como Adcido
maleico, &acido fum&rico, d&acido succinico, &cido adipico,
acido ftalico, acido hexahidroftalico, dcido
tetrahidroftéilico, A&Acido itacHnico, 4&cido citracdnico,
dcido hetico, A&cido cloréndico, A&cido dimérico, A&cido

alquenilsuccinico, &acido sebasico, &acido azelaico, A&cido
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2,2,4-trimetiladipico, &cido 1,4-ciclo-hexanodicarboxilico,
acido tereftdlico, acido 2-sodio-sulfotereftilico, adcido 2-
potasio sulfa tereftdlico, &cido isoftdlico, a&acido 5-
sulfoisoftdlico, &cido 5-potasio sulfoisoftilico, 4&cido
ortoftalico, dcido 4-sulfoftélico, Acido 1, 10-
decametilenodicarboxilico, &acide mucdnico, Acido oxalico,
dcido maldnico, &cido glutaraico, Acido trimelitico, &cido
piromelitico, y (poli)éster(met)acrilatos polifuncionales
compuestos de los componentes diol, &cidos polibasicos, y
poliésterdioles modificados con lactona ciclica tal como
epsilén-caprolactona, gama-butilolactona, delta-

valerolactona o metil valerolactona.

Los uretano(met)acrilatos representan (met)acrilatos
obtenidos mediante wuna reaccién entre los compuestos
hidroxi gque tienen al menos un grupo acriloiloxi vy
compuestos isocianato. El uretano(met)acrilato también se
puede seleccionar de acrilato alifdtico diluible en agua o
uretanos aromiticos. Ejemplos de compuestos hidroxi que
tienen al menos un grupo acriloiloxi incluyen, por ejemplo,
2-hidroxietil {met)acrilatos, 2-hidroxipropil {met}acrilato,
2-hidroxibutil {met)acrilato, 3-hidroxibutil {met)acrilato,
4-hidroxibutil (met)acrilato,

ciclohexanodimetanolmono (met)acrilato,
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polietilenglicol (met)acrilato,

polipropilenglicol (met)acrilato,

trimetilonpreopancdi (met}acrilato,

trimetiloletanodi (met)acrilato,

pentaeritritoltri (met)acrilato, Yy un aducto de
(met)acrilato con glicidil (met}acrilato, compuestos de
(met)acrilato que tienen grupos hidroxilc tales como 2-
hidroxilo-3-fenolpropil {met}acrilato, Y productos de
reaccién de anillo abierto de los compuestos acrilato
anteriores que tienen grupos hidroxilo c¢on epsilén-

caprolactona.

Ejemplos de compuestos isocianateo incluyen, por

ejemplo, diisocianatos aromiticos tales como p-
fenilencdiisocianato, m-fenilenodiisccianato, p-
xilenodiisocianato, m-xilenodiisocianato, 2,4-
tolilenodiisocianato, 2,6-tolilenodiisocianato, 4,4'-
difenilmetanodiisocianato, 3,3’'-dimetildifenil-4,4’-
diisocianato, 3,3'-dietildifenil-4,4'-diisocianato, Y
naftalenodiisocianato; Diisocianatos alifiaticos o
aliciclicos, tales como isoforonodiisocianato,
hexametilenodiisocianato, 4,47 -
diciclohexilmetanodiisocianato, xilenodiisocianato

hidrogenado, norbornencdiisocianato, y lisinodiisocianato,
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poliisocianatos, tales como productos bureo de més de un
tipo de isocianato e isocianato-trimeros de los isocianatos
anteriores; y poliisocianatos obtenidos mediante 1la
reacciébn de esterificacién de isocianato anterior con
varios poliocles. Ejemplos de policles utilizados para
producir poliisocianatos incluyen, pero no estén limitados
a, {poli}alquilengliccles tales como (poli)etilenglicel,
(poli)propilenglicol, (poli)butilenglicol, Y
{poli)tetrametilenglicol; alquilenglicoles modificados por
etilenodioxi, propilenodioxi, butilenodioxi,
tetrahidrofurano, epsildén-caprolactona, gama-butilo
lactona, delta-varlerolactona y metil varelolactona, tales
como etilenglicol, propanocdiol, propilenglicol
tetrametilenglicol, pentametilol propano hexanodiol,
neopentil glicol, glicerina, trimetilolpropano,
pentaeritritol, diglicerina, ditrimetilolpropano, Y
dipentaeritritol; polioles alifaticos tales como
copolimeros de etilenodxido y propilenoSxido, copolimeros
de propilenglicol y tetrahidrofuran, copolimeros de
etilenglicol y tetrahidrofurano, peliisopreno glicol,
polisopreno glicol hidrogenado, polibutanodieno glicol, ¥y
polibutadieno glicol hidrogenado; polioles de poliéster
alifatico obtenido mediante las reacciones de

esterificacién entre los &cidos dicarboxilicos alifdticos
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tal comc &cido atipico y acido dimérico con polioles tales
como neopentil glicoles y metpentanodiol; polioles de
poliéster aromédtico obtenidos mediante 1la reaccién de
esterificacién entre Acidos dicarboxilicos aromiticos,
tales como A&cido tereftdlico, con polioles tales como

neopentil glicol; policarbonatopclioles; acril polioles;

alcohol pelihidrico, tal como
politetramettilenchexagliceril éter (hexaglicerina
modificado por tetrahidrofurano); compuestos mono O

polihidricos que tienen un grupo é&ter en un terminal;
compuesto por peolihidrico obtenidoc mediante esterificaciédn
del compuesto gque tiene grupos polihidroxilo con A&cidos
dicarboxilicos, tales como dcido fumdrico, &cido ftalico,
dcido isgoftdlico, &cido itacénico, &cido adipico, 4acido
gebisico, y &cido maleico; compuestos que tienen grupos
polihidroxilo tales como monoglicerido obtenido mediante
reaccién de transesterificacién del compuesto que tiene
grupos polihidroxilo tal comc glicerina con éster de &cido

graso de animales o plantas.

Los epoxi (metlacrilatos son obtenidos mediante wuna
reaccién de epdxidos que tienen mids de un grupo funcional y
acido(met)acrilico. Los epdxidos como la materia prima para

los epoxi(met)acrilatos incluyen, pero no estén limitados
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a, resina epoxi tipo bisfenocl hidrogenada modificada con
epiclorhidrina, sintetizada mediante (netil)epiclorhidrina
y compuestos tales como bisfenol hidrogenado A, bisfenol
hidrogenado S, bisfenol hidrogenade F, y sus compuestos

modificados con 6xido de etileno u 6xido de propileno;

resinas epoxi aliciclicas tales como 3,4-
epoxiciclohexilmetil-3, 4-epoxiciclohexano carboxi-lato,
bis-(3,4-epoxiciclohexil}adipato; epdxidos aliciclicos

tales como resina epoxi que contiene heterociclos tales
como triglicidilisocianurato; resinas epoxi tipo bisfenocl
modificadas con epiclorohidrina sintetizadas mediante una
reaccién de (metil)epiclorohidrina y un compuesto tal como
bisfenol A, bisfenol S, bisfencl F, y sus compuestos
modificados con 6xido de etileno y propilenoxido; resinas
epoxi tipo fenol Novolak; resinas epoxi tipo cresol
Novolak; resinas epoxi de resina de fenocl modificada con
diciclopentadieno obtenida mediante la reaccién de
diciclopentadieno y varios tipos de resinas de fenol; unos
compuestos epoxidizados aromidticos de 2,2',6,67-
tetrametilbis-fenol; epbxidos aromdticos tales como
fenilglicidiléter; (poli)glicidil é&teres de compuestos de
glicol tales como (poli)etilenglicol, (poli)propilenglicol,
(poli)butilenglicel, (peli) tetrametilenglicol, neopentil

glicol; (poli)glicidil é&ter de glicoles modificados con
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Oxido de alquileno; (poli)glicidil é&teres de alcoholes
polihidricos alifaticos, tales como trimetilolpropano,
trimetiloletano, glicerina, diglicerina, eritritol,
pentaeritritol, sorbitol, 1,4-butanodiol, 1,6-hexanodiol;
epbxidos tipo alquilenco de (poli)glicidiléter modificado de
alcoholes polihidricos alifaticos mediante alquileno;
glicidilésteres de A&cido carboxilicos, tales como Aacido
adipico, &cido sebicico, &cido maleico, y &cido itacénico;
ésteres glicidilo de ©poliésterpolioles de alccholes
pelihidricos con &cidos policarboxilicos; un copelimerc de
glicidil {met}acrilato o metilglicidil (met)acrilato;
glicidiléster de @&cidos grasos altos; resinas epoxi
alifaticas, tales como aceite de 1linaza, un aceite de

castor epoxidizado, y un polibutadiernc epoxidizado.

Compuestos de (poli) é&ter (met)acrilatos incluyen,
pero mno se limitan a, epoxi acrilatos alifé&ticos,
(poli)éter(met)acrilatos monofuncionales, tales como

butoxietil (met)acrilato,

butoxitrietilenglicol (met)acrilato, butil (met)acrilato
modificado con epiclorohidrin,
diciclopenteniloxiletil (met)acrilato, 2-
etoxietil {met}acrilato, etilcarbitol {met)acrilato, 2-

metoxi (poli)etilenglicol (met)acrilato,
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metoxi (poli)propilengliceol (met)acrilato,
nonilfenoxipolietilenglicol (met)acrilato,
nenilfenoxipolipropilenglicol {met)acrilato,
fenoxihidroxipropil (met)acrilato,

fenoxi (poli)etilenglicol (met}acrilato, polietilenglicol
mono (met)acrilato, polipropilenglicol mono(met)acrilato, y
polietilenglicol, polipropilenglicol mono {(met)acrilato;
alquilenglicol di(met)acrilatos tales como polietilenglicol
di (met)acrilato, polipropilenglicol di (met)acrilato,
polibutilenglicol di(met)acrilato, politetrametilenglicol
di (met}acrilato; (met)acrilatos polifuncionales inducidos
por acido {met)acrilico con polioles alifaticos, tales como
un copolimero de 6xido de etileno y 6xide de propileno, un
copolimero de ©propilenglicol y tetrahidrofurano, un
copolimero de etilenglicol y tetrahidrofurano, poliisopren
glicol, poliiscpren glicol hidrogenado, polibutadienglicol,
polibutadien glicol hidrogenado; (met)acrilatos
p&lifuncionales inducidos por &acido acrilico con alcoholes
polihidricos tales como politetrametilenehexagliceril éter
{tetrahidrofurano modificado con hexaglicerina);
di (met)acrilatos de diol obtenidos por adicién de é&teres
ciclicos equimclares o mds de 1 mol de &teres ciclicos,
tales como Oxido de etileno, 6xido de propileno, &xido de

butileno y/o tetrahidrofurano a 1 mol de ©6xido de
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neopentilo; di{met)acrilatos de bisfenoles modificados con
6xidos de alquileno, tales como bisfenol A, bisfencl F y
bisfenocl S; ©bisfenoles hidrogenados modificados con
di (met)acrilato de 6xido de alquileno, tales como bisfenol
A  hidrogenado, bisfenol F hidrogenado, bisfenol S
hidrogenado; trifencles modificados con di(met)acrilatos de
6xido de alquileno; trifencles hidrogenados mcdificados con
di (met}acrilatos de 6&xido de alquileno; p,p’-bisfencles
modificados con di(met)acrilatos de 6xido de alquileno;
bisfenoles hidrogenados modificados con di(met)acrilatos de
6xido de alquileno; p,p’.dihidrobenzofenonas modificadas
con di(met}acrilatos de 6xido de alquileno; mono-, di-, y
tri- {met}acrilatos de trioles cbtenidos por adicién de
6xido de etilenc equimolar o mas de de 1 mol de 6xido de
etileno, Oxido de propileno, é6xido de butileno, y/o é&steres
ciclicos tales como tetrahidrofurano a 1 mol de
trimetilolpropano o glicerina; mono-, di-, tri- o tetra-
(met)acrilatos obtenidos por adicién de 6xido de etileno
equimolar o mas de 1 mol, &xido de propileno, &xido de
butilenco, y/o éteres ciclicos, tales como tetrahidrofurano
a 1 mol de pentaertritol, ditrimetilolpropanc o triacrilato
de trimetilpropano altamente alcoxilatade; compuesto de
(poli)éter (met)acrilatos monofuncionales o

(poli)éter (met)acrilatos polifuncionales de alcoholes
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polihidricos tales como triol, tetraol, pentacl, o hexaol

de mono- o poli-(met)acrilatos obtenidos por adicién de

6xido de etileno equimolar o mas de de 1 mol de 6xido de

etileno, 6xido de propileno,

ciclicos, tales como
dipentaeritritol.
Compuestos de

alquileno(met)acrilatos

6xido de butileno, y/o éteres

tetrahidrofurano a 1 mol de

alquil (met)acrilatos o

incluyen, pero no se limitan a,

compuestos de (met)acrilatos monofuncionales, tales como

metil (met)acrilato, etil (met)acrilato, propil(met)acrilato,

isopropil (met)acrilato,
isobutil {met)acrilato,
isopentil {met)acrilato,
hexil (met)acrilato,
etilhexil (met)acrilato,
isooptil (met)acrilato,
decil (met}acrilato,
tridecil {met)acrilato,
miristil {met)acrilato,
estearil {(met)acrilato,
geranil (met)acrilato,
hexadecil {met)acrilato,

dodecil (met)acrilato,

butil (met)acrilato,
pentil (met)acrilato,
neopentil (met)acrilato,
heptil (met)acrilato, 2-
optil (met)acrilato,
nonil (met)acrilato,
dodecil (met)acrilato,
pentadecil (met)acrilato,
palmitil {met)acrilato,
neril (met)acrilato,
farnecil (met)acrilato,
octadecil (met) acrilato,

trans-2-hexeno(met)acrilato;
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di (met)acrilatos de dioles alifaticos tales como
etilenglicol di (met)acrilato, propilenglicol
di (met)acrilato, 1,2-butilenglicol di(met)acrilato, 1,3-
butilenglicol di (met)acrilato, 1,4-butanediol
di (met)acrilato, 1,6-hexanodiol di(met)acrilato, neopentil
glicol di (met)acrilato, 2-metil-1, 8—octanodiol
di (met)acrilato, 1,9-nonanediol di(met)acrilato, y 1,10-
decanodiol di (met)acrilato; mono {met)acrilatos Q
poli (met)acrilatos de alcoholes polihidricos tales como
trimetilolpropano, (de aqui en adelante, el término “poli”
se usa como el término general del compuesto poli-funcional
incluyendo di, tri, tetra, y poli compuestos tales como
mono (met)acrilato, di(met)acrilato, y tri{met)acrilatco de
trimetilolpropano), Y mono (met)acrilatos o
poli {met)acrilatos de alcoholes polihidricos, tales coma
triol, tetraol, y hexaol, por ejemplo, glicerina,
pentaeritritol, ditri-metilolpropano, y dipentaeritritol;
los compuestos (Met)acrilatos tienen grupos hidroxilo tales
como 2-hidroxietil {met)acrilato, 2-
hidroxipropil (met)acrilato, 4-hidroxibutil (met)acrilato, 3-
cloro-2-hidroxietil (met}acrilato; los compuestos
(Met)acrilates tienen &tomos de bromo tales como 2,3-
dibromopropil {met)acrilato, tribromofenil (met)acrilato,

tribromofenil {met)acrilato modificado con éxido de etileno,
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tetrabroinobisfenol A di(met}acrilato de éxido de etileno;
los compuestos (Met)acrilatos tienen Atomos de flfior tales
como trifluorcetil (met)acrilato,
pentafluoropropil (met)acrilato,

tetrafluoropropil (met)acrilato,

octafluoropentil {met)acrilato,

dodecafluoroheptil (met)acrilato,

hexadecafluorcnonil (met)acrilato,

hexafluorobutil (met}acrilato, 3-perflucrobutil-2-
hidroxipropil (met)acrilato, 3-perflucrochexil-2-
hidroxipropil (met)acrilato, 3-perflucrcoptil-2-
hidroxipropil {(met)acrilato, 3- (perfluoro-5-metilhexil) -2-
hidroxipropil (met)acrilato, 3- (perfluoro-7-metiloptil)-2-

hidroxipropil (met)acrilato, y 3-(perfluocro-8-metildecil)-2-

hidroxipropil (met}acrilato.

Los compuestos (Met)acrilatos tienen grupos aromaticos
que incluyen, por ejemplo, pero no se limitan a, compuestos
{met)acrilatos moncfuncionales, tales como
fenil (met)acrilato, bencilacrilato; y di(met)acrilatos,
tales como bisfenol A diacrilato, bisfenol F diacrilato,

bisfenol S diacrilato.
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Los compuestos {(Met)acrilatos tienen grupos
aliciclicos que incluyen, pero no por via de limitacidn,

los compuestos (met)acrilatos monofuncionales tienen

estructuras aliciclicas, tales como
ciclohexil (met)acrilato, ciclopentil {met)acrilato,
cicloheptil (met}acrilato, bicicloheptil (met)acrilato,
isobornil (met)acrilato, biciclopentildi (met)acrilato,
triciclodecil (met}acrilato, biciclopentenil (met)acrilato,
norbornil (met)acrilato, biciclooptil {met)acrilato,

tricicloheptil (met)acrilato, y (met)acrilato sustituido con
esqueleto colesteroide; di(met)acrilatos de bifenoles
hidrogenados, tales como bisfenol A hidrogenado, bisfenol F
hidrogenado, bisfenocl S hidrogenado, di(met)acrilatos de
trifenoles hidrogenados, tales como trifenoles
hidrogenados, y di(met)acrilatos de ©p,p’-bisfenoles
hidrogenados; compuestos (met)acrilatos polifuncionales que
tienen estructuras ciclicas tales come diciclopentanc tipo
di(met)acrilato, tales como “Kayarad R684"* (disponible de
Nihon Kayaku Co., Japan) , triciclodecano
dimetiloldi {met)acrilato, bisfenclfluoreno
dihidroxi (met)acrilato; y acrilatos aliciclicos tienen
dtomos de oxigeno y/o &tomos de nitrdgeno, tales como
tetrahidrofurfuril (met)acrilato, Y

morfolinoetil {met)acrilato.
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Los compuestos que tienen grupos acriloilo © grupos
metacrileoilo que son adecuados para la presente invencién,
comparados con los anteriores compuestos citados incluyen
poli (met)acril (met}acrilatos, tales como un producto de
reaccidn de polimero de dcido (met)acrilico Y
glicidil (met)acrilato, y un producto de reaccién de
polimerc de glicidil (met)acrilato y A&cido (met)acrilico;

los compuestos (met)acrilato tienen grupos amino tales como

dimetilaminoetil (met)acrilato; isocianul (met)acrilatos,
tales como tris(met)acriloxietil isocianurato;
fosfagen{met)acrilatos, tales como
hexakis (met}acriloiloxietil ciclotrifosfagen; el

(met)acrilato tiene un esqueleto de polisiloxano;
polibutadien(met)acrilato; y melamina(met)acrilato. Entre
estos compuestos que tienen grupo acriloile o metacriloilo,
se prefiere para uso los compuestos que tienen 1 a 6 grupos

acriloilo o metacriloilo.

Los derivados de (Met)acrilamida que pueden ser
utilizados en la presente invencién incluyen, por ejemplo,
{met)acrilamidas, tales como N-isopropil (met)acrilamida; y
compuestos de (met)acrilamidas polifuncionales, tales como

metilenobis (met)acrilamida

&
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Los compuestos que tienen grupos de éter de wvinilo
adecuado para la presente invencién incluyen, pero no se
limitan a, estos contienen: un alquil vinil é&ter que tiene
un grupeo terminal sustituido con al menos uno seleccionado
del grupo que consiste de un atomo de hidrégeno, un Atomo
de halégeno, un grupoc hidroxileo, y un grupo amino, un vinil
éter cicloalguilo que tiene un grupo terminal sustituido
con al menos uno seleccicnade del grupo que consiste de un
dtomoc de hidrégeno, un &tomo de halégeno, un grupo
hidroxilo, y un grupo amino; al menos un vinil éter
seleccionado del grupo que consiste de un monovinil é&ter,
un divinil é&ter, y un polivinil éter en el que un grupo
vinil éter se conecta con un grupo alquileno; y un grupo
vinil &ter conectado con al menos un grupo con y 8in
sustituyentes seleccionados del grupo que consiste de grupo
alquilo, grupo cicloalquilo, y grupo aromatico, por via de
al mencs un enlace seleccicnado del grupoc que consiste de
un enlace de éter, un enlace de uretano, y un enlace de

éster.

Alquilvinil &teres incluyen, pero no se limitan a,
metil vinil éter, hidroximetil wvinil éter, clorometil vinil

éter, etil vinil éter, 2-hidroxietilviniléter, 2-

S
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cloroetilviniléter, dietil aminoetil wvinil é&ter, propil
vinil éter, 3-hidroxipropil vinil éter, 2-hidroxipropil
vinil éter, 3-cloropropil wvinil éter, 3-aminopropil wvinil
éter, isopropil wvinil éter, butil wvinil éter, 4-
hidroxibutil wvinil é&ter, isobutil vinil éter, 4-aminobutil
vinil éter, pentil vinil éter, isopentil vinil éter, hexil
vinil é&ter, 1,6-hexanodiol monovinil éter, heptil wvinil
éter, 2-etilhexil wvinil é&ter, optil vinil éter, isooptil
vinil éter, nonil wvinil éter, isononil vinil éter, decil
vinil é&ter, isodecil vinil é&ter, dodecil vinil éter,
isododecil vinil é&ter, tridecil wvinil é&ter, isotridecil
vinil éter, pentadecil vinil éter, isopentadecil wvinil
éter, hexadecil +vinil éter, octadecil vinil éter,
metilenglicol divinil éter, etilenglicol divinil éter,
propilenglicol divinil éter, 1,4-butanediol divinil éter,
1,6- hexanodiol divinil éter, ciclohexanodiol divinil é&ter,
trimetilolpropano trivinil éter, pentaeritritol tetravinil

éter y Acido hexanodibdico, bis{4-eteniloxi)butil] éster.

Cicloalquil vinil éteres adecuados para la presente
invencién incluyen, pero no por via de 1limitacién,
ciclopropil vinil é&ter, 2-hidroxiciclopropil vinil éter, 2—
cloro-ciclopropil vinil éter, ciclopropilmetil vinil é&ter,

ciclobutil winil éter, 3-hidroxiciclobutil vinil éter, 3-
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clorociclebutil wvinil é&ter, ciclobutilmetil wvinil é&ter,
ciclopentil vinil éter, 3-hidroxiciclopentil vinil éter, 3-
clorociclopentil wvinil é&ter, ciclopentilmetil wvinil é&ter,
ciclohexil wvinil é&ter, 4-hidroxiciclohexil wvinil éter,
ciclohexilmetil wvinil éter, 4-aminociclohexil wvinil é&ter,
ciclohexanodiol monovinil éter, ciclohexanodimetanol
monovinil é&ter, y ciclohexanodimetanol divinil é&ter. Los
compuestos que contienen monovinil éteres, divinil éteres,
y/o polivinil éteres, incluyen estos en los que los enlaces
de vinil éter se conectan con un grupo alguileno, y al
menos un grupo seleccionado de un grupo que consiste de un
grupo alquilo C3-Cas, un grupeo cicleoalquilo Cz-Caq ¥ un grupo
aromiatico C;-Cp, que puede tener un sustituyente conectado a
un enlace seleccionado del grupo que consiste de un enlace
de é&ter, un enlace de uretanc, y un enlace de é&ster.
Ejemplos de los compuestos que contienen un enlace de &ter
incluyen, pero no se limitan a, etilenglicol metil wvinil
éter, dietilenglicol monovinil éter, dietilenglicol
metilvinil éter, dietilenglicol divinil éter,
trietilenglicol monovinil é&ter, trietilenglicol metilvinil
éter, trietilenglicol divinil éter, polietilenglicol
monovinil éter, polietilenglicol metilvinil éter,
polietilenglicol divinil éter, propilenglicol metilvinil
-

éter, dipropilenglicol monovinil é&ter, dipropilenglicol
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metilvinil éter, dipropilenglicol divinil éter,
tripropilenglicol monovinil éter, tripropilengliceol
metilvinil éter, tripropilenglicol divinil éter,
polipropilenglicol monovinil &éter, polipropilenglicol
metilvinil éter, polipropilenglicol divinil éter,
tetrametilenglicol metilvinil éter,
di (tetrametilenglicol)monovinil éter,
di{tetrametilenglicol)metil vinil éter,

di(tetrametilenglicol)diviniléter,

tri{tetrametilenglicol)monovinil éter,
tri({tetrametilenglicol)}metilvinil éter,
tri{tetrametilenglicol) divinil éter,
poli (tetrametilenglicol) monovinil éter,
poli (tetrametilenglicol)metilvinil éter,

poli (tetrametilenglicol)divinil éter, 1,6-hexanodiolmetil
vinil éter, di (hexametilenglicol}monovinil éter,

di (hexametilenglicol)metilvinil &ter, di(hexametilenglicol)

divinil éter, tri(hexametilenglicol)monovinil éter,
tri (hexametilenglicol)metilvinil éter,
tri(hexametilenglicol) divinil éter,
poli (hexametilenglicol)monovinil éter,
poli (hexametilenglicol)metilvinil éter,

peoli (hexametilenglicol)divinil éter.
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En una modalidad preferida, lcos mondmeros curables con
energia y/o oligémeros estdn en un range entre
aproximadamente 1% Y aproximadamente 100%, mas
preferiblemente entre aproximadamente 5% y aproximadamente
95%, y mas preferiblemente entre aproximadamente 10% y
aproximadamente 90% por peso de los ingredientes totales

del recubrimiento protector.

En otra modalidad preferida, el recubrimiento
protector curable con energia es claro o libre de pigmento.
En ain otra modalidad preferida, el recubrimiento protector
curable con energia se tifie o contiene pigmentos orginicos

o inorgéanicos.

Los tipos de radiacién actinica para polimerizar el
recubrimiento protector para los materiales de empaque
imprescs de la presente invencién pueden ser un haz de
electrones, o luz UV, y similares. En una modalidad
preferida, la fuente de energia para foto-polimerizacién es
un haz de electrones. Preferiblemente, una dosis necesaria
de haz de electrones para curado de la tinta wvaria entre
aproximadamente 0.5 a aproximadamente 8 Mrads, mas
preferiblemente aproximadamente de 1 a aproximadamente 6

Mrads, y més preferiblemente de aproximadamente 1.3 a
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aproximadamente 4 Mrads. Un voltaje de aceleracidn de haz
de electrones varia preferiblemente aproximadamente 30-200
kV, wmids preferiblemente 60-165 kV, y mis preferiblemente
aproximadamente 70-140 kV. Durante el curadoc de tinta por
haz de electrones, se suministra un ambiente inerte por gas
nitrégenc, lo que resulta en preferiblemente menos de cerca
de 600 partes por milldén (ppm), mis preferiblemente menos
de cerca de 400 ppm, Yy mis preferiblemente menos de cerca
de 200 ppm, de O; presente en el ambiente. En otra
modalidad preferida, 1la fuente de energia para foto-
polimerizacién del recubrimiento protector son rayos UV. La
intensidad de Luz UV apropiado esti en el rango entre
aproximadamente 20 a aproximadamente 10,000 mJ/cm?,
preferiblemente aproximadamente 40 a aproximadamente 1,000
mJ/cm?, y mis preferiblemente aproximadamente 50 a

aproximadamente 700 mJ/cm;,

4.5 Fotoiniciador

A menos gque la segunda fuente de radiacién actinica
sea un haz de electrones, la resina curable con energia del
revestimiento protector en la presente invencidén contendra
tipicamente un fotoiniciador que genera radicales libres

sobre exposicidén a radiacién actinica, tales como alumbrado
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UV. Tal un fotoiniciador puede tener uno o mis compuestos
que directamente producen radicales libres cuando se
activan por radiacién actinica. El1 fotoiniciador también
puede contener un sensibilizador o wun activador que
extiende la respuesta espectral en las regiones espectrales
cerca al infrarrojo o visibles, cerca al ultravioleta, o
afecta el indice de reaccidn. En los sistemas de curado
iniciados por radical 1libre, 1la irradiacién de un
fotoiniciador produce radicales 1libres gque inician 1la
polimerizacién y/o reticulacién de resinas fotocurables.
Varios tipos de ‘fotoiniciadores son bien conocidos por un
experto en la técnica (ver, por ejemplo, “Photoinitiators
for free-radical-initiated photoimaging systems” by Monroe,
B.M. et al, 1994, Chem. Rev. 93:435-448). Ejemplos de
fotoiniciadores adecuados para la presente invencién
incluyen, pero nco se limitan a, compuestos haldgencos
organicos comc se describe en la Patente U.S. 5,057,398 y
estos se describen en la Patente U.S. 4,066,582, tales como
benzofenona, acetofenona, fluorenona, xantona, tioxantona,

carbazol, benzoina, los éteres de benzoina alileo, 2- © 3- o

4 -bromoacetofencna, 3- o 4-alilacetofenona, m- o p-
diacetilbenceno, 2- o 3- o 4-metoxibenzofenona, 3,3'- o
3,4- o 4,4'-dimetoxibenzofenona, 4-cloro-4'-

bencilbenzofenona, 2- o 3-cloroxantona, 3,9-dicloroxantona,
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2- o} 3-clorotioxantena, 3-cloro-8-nonilxantona, 3-
metoxiantona, 3-yodixantona, 2-acetil-4-metilfenil acetato,
éteres de alquilo y arilo de benzoina, fenilglioxal alquil
acetales, 2,2'-dimetoxi-2-fenil-acetofenona, 2,2-
dietoxiacetofenona, 2,2- diiso-propoxiacetofenona, 1,3-
difenil acetona, cloruro de naftaleno sulfonilo, y mezclas

de estos.

Sensibilizadores © activadores adecuados que pueden
ser usados en combinaciones c¢on los fotoiniciadores
anteriormente mencionados incluyen, pero no por via de

limitacién, metilamina, tributilamina, metildietanolamina,

2-aminoetiletanolamina, alilamina, ciclohexilamina,
ciclopentadienilamina, difenilamina, diteclilamina,
trixililamina, tribencilamina, N-ciclohexiletilenimina,

piperidina, 2-metilpiperidina, N-etilpiperidina, 1,2,3,4-
tetrahidropiridina, 2- o 3- o 4-picolina, morfolina, N-
metilmorfolina, piperazina, N-metilpiperazina, 2,2-dimetil-
1,3-bis-{(3-N-morfolinil) propioniloxi) ) dietil éter,
isopropiltioxantona (ITX), dibutoxiantraceno,

dipropoxiantraceno, y mezclas de estos.

En una modalidad preferida, el fotoiniciador esté

entre un rango entre aproximadamente 0.1% y aproximadamente



WO 2005/097495 41 PCT/US2005/010649

20%, mas preferiblemente entre aproximadamente 0.2% a 12%,
y mas preferiblemente aproximadamente 0.5% a 8%, por peso

del peso total del recubrimiento

5. EJEMPLOS

Los siguientes ejemplos ilustran la tinta de impresidn
liquida basada en solvente curable por energia suministrado
por la presente invencién. Estos ejemplos no se deben

constituir como limitantes

5.1 Ejemplo 1

Una pelicula de polietileno opaco con 75-p de espesor
se cubre con una tinta roja basada en solvente (basado en
nitrocelulosa/poliuretano) y se seca utilizando una pistola
de aire caliente. Después, un recubrimiento protector
delgado de recubrimiento curable de EB se aplica sobre 1la
pelicula cubierta roja con una barra Meyer #3. Este se cura
con EB a 3 Mrads, 100 kV de voltaje de aceleracién y mencs
de 200 ppm de oxigeno. La pelicula brillante resultante
tiene un brillo reflective de 60 grados de 71-73% y tiene
una registencia de solvente de 17-20 estregaduras dobles

MEK. El coeficiente de friccidn cara-a-cara (COF) fue 0.39-

>
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0.40 estatico/0.31-0.42 cinético segiin se mide en un TMI
(mcdelo 32-06; Testing Machine Instruments, Amityville, NY)
probador de friccién deslizable. El1 solvente residual segin
ge mide por camara de aire GC fue 593 mg/resma (1 resma =

3000 pie cuadrado de la pelicula).
5.2 Ejemplo 2

Una pelicula de polietileno opaco con 75-p de espesor
se cubre con una tinta roja basada en solvente (basado en
nitrocelulosa/poliuretano) y se seca utilizando una pistola
de aire caliente. Inmediatamente después, la pelicula
recubierta se somete a 250 mj/cm® de UV. Una capa de
recubrimiento protectora delgada de recubrimiento curable
EB se aplica scbre la pelicula cubierta roja con una barra
Meyer #3. Este se cura con EB a 3 Mrads, 100 kV de voltaje
de aceleracién y menos de 200 ppm de oxigenc. La pelicula
brillante resultante tiene un brillo reflectivo de 60
grados de 71-73% y tiene una resistencia de solvente de 24-
32 estregadura dobles MEK. El COF de cara-a-cara fue 0.39-
0.40 estltico/0.31-0.32 cinético seglin se mide en un
Probador de friccidén deslizable TMI. El sclvente residual

segin se mide por camara de aire GC fue 402 mg/resma. Los
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resultados de los anteriores dos (2) ejemplos se resumen en

la Tabla 1 adelante.

Estregadura | Solvente COF Brillo
MEK Residual 60°

Ejemplo 1 17-20 593 0.39- 71-73

{sin mg/resma | 0.40/0.31-
activacidn 0.32

uv)
Ejemplo 2 24-32 402 0.39- 71-73
{activacién mg/resma| 0.40/0.30-

ov) 0.31

5.3 Ejemplo 3

Una pelicula de polipropileno de 50-pm de espesor se
cubre con una tinta azul basada en solvente (basada en
poliuretano) y se seca utilizando una pistola de aire
caliente. Inmediatamente después, la pelicula recubierta se
somete a 100 mj/cm® de UV. Una capa de recubrimiento
protectora delgada de poliéster acrilato que contiene 5% de
benzofencna (fotoiniciadeor) se aplica sobre la pelicula
cubierta azul con una barra Meyer #3. El revestimiento

protector luego se cura por Luz UV a 500 mj/cm2.

5.4 Ejemplo 4
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Una pelicula de papel laminado de hoja de poliolefina
de 50-pm se cubre con una tinta roja basada en solvente
{(basada en poliuretano) y se seca utilizando una pistola de
aire caliente. Inmediatamente  después, la pelicula
recubierta se somete a 330 mj/cm® de UV. Una capa de
recubrimiento protectora delgada de recubrimiento curable
EB, que contiene un pigmento rojo, se aplica sobre 1la
pelicula cubierta roja con una barra Meyer #3. Esta se cura
con EB a 2 Mrads, 100 kV de voltaje de aceleracién y menos

de 200 ppm de oxigeno.

5.5 Ejemplo 5

Se recubre wuna estructura laminada de pelicula
plastica de papel de BO0-pm de espesor con una tinta naranja
basada en agua (basada en acrilico) y se seca utilizando
una pistola de aire caliente. Inmediatamente después, 1la
pelicula recubierta se somete a 305 mj/cm’ de UV. Una capa
de recubrimiento protectora delgada de recubrimiento
curable EB se aplica sobre la pelicula cubierta naranja con
una barra Meyer #3. Esta se cura con EB a 1.5 Mrads, 100 kV

de voltaje de aceleracién y menos de 200 ppm de oxigeno.



WO 2005/097495 45 PCT/US2005/010649

5.6 Ejemplo 6

Una pelicula de hoja de papel laminado de 50- um de
espesor se cubre con un fotoiniciador-libre de tinta roja
basada en solvente (basada en poliuretano) y se seca
utilizando una pistcla de aire caliente. Inmediatamente
después, la pelicula recubierta se somete a un EB a 2
Mrads, 100 kV de voltaje de aceleracidén y menos de 200 ppm
de oxigeno. Una capa de recubrimiento protectora delgada
curable con UV recubierta, gque contiene un fotoiniciador,
se aplica socbre la pelicula cubierta roja con una barra

Meyer #3. Este se cura con UV a 330 mj/cm2.

6. EQUIVALENTES

Estos expertos en la técnica reconoceran, o pueden
comprobar muchos equivalentes de las modalidades

egpecificas de la invencién descritas aqui utilizando solo

experimentacién de rutina. Se entiende que tales
equivalentes se abarcan por las siguientes
reivindicaciones. Todas 1las publicaciones y patentes

mencionadas en esta especificacién se incorporan aqui como

referencia en la especificacidn.
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REIVINDICACIONES

Lo que se reivindica es:

1 Un método para producir un material de empagque

impreso comprende:

aplicar una tinta liquida activable con radiacién

actinica a un material de empaque;

exponer la tinta a una primer radiacién actinica;

aplicar un recubrimiento curable con energia sobre

la tinta; y

cubrir el recubrimiento con una segunda radiacién

actinica.

2. El método de la reivindicacitén 1, en dconde el
material de empagque es una pelicula flexible
termopléstica, y en donde una sustancia a ser
empacada se incluye dentro de la posterior pelicula

plastica al curado por radiacién actinica de esta.
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3. El método de la reivindicaciém 1, en donde el
material de empagque es una hoja de papel laminado o
papel pléstico laminado, y en donde una sustancia a
ser empacada se incluye dentro de 1la posterior
pelicula plastica al curado por radiaciém actinica

de esta.

4. El métocdo de 1la reivindicacién 1, en donde la

primera radiacidén actinica son rayos UV.

5. E1l método de 1la reivindicacién 1, en donde 1la

segunda radiacidén actinica es un haz de electrones.

6. E1 método de la reivindicacidén 1, en donde 1la

segunda radiacidn actinica son rayos UV.

7.E1l método de la reivindicacién 1, en donde 1la
cubierta curable con energia estd libre de

pigmento.

8. E1l método de la reivindicacién 1, en donde la tinta

liquida se aplica mas de una vez.
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9. E1l método de la reivindicacién 1, en donde la tinta

liquida esti basada en solvente.

10. El1 método de la reivindicacién 1, en donde la

tinta liguida se basa en agua.

11. Un material de empaque producido de acuerdo al

método de la reivindicacidén 1.

12. El material de empaque de la reivindicacién 11,
en donde el material de empaque contiene al menos

700 ppm total de solvente residual o agua.

13. El material de empaque de la reivindicaciémn 12,
en donde el material de empaque contiene al menos

600 ppm total de solvente residual o agua.

14. El material de empaque de la reivindicacidn 1.3,
en donde el material de empaque contiene al menos

500 ppm total de solvente residual o agua.

15. El material de empaque de la reivindicacién 11,
en donde el material de empaque tiene un grado de

cura de al menos 5 MEK estregaduras.
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16. El material de empaque de la reivindicacién 15,
en donde el material de empaque tiene un grado de

cura de al menos 10 MEK estregaduras.

17. El1 material de empague de la reivindicacidn 16,
en donde el material de empague tiene un grado de

cura de al menos 20 MEK estregaduras.
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METODO DE ELABORACION DE MATERIALES DE EMPAQUE CON BAJO

OLOR

RESUMEN

La presente invencién suministra un método para producir un
material de empagque impreso con bajo olor y el material de
empague impreso producido de esta manera. El1 material de
empague impreso de la presente invencién es especialmente
adecuado para empacar sustancias, tales como alimento,
Drogas y tabaco, que requieren bajo olor de las tintas de
impresién. En este proceso, la tinta de impresién es
activada por la exposicién a la radiacidén actinica, tal
como la luz UV, antes de que se aplique a é&sta un
recubrimiento curable con radiacién actinica. La exposicién
de la tinta impresa a la luz UV reduce el contenido de
solvente residual y el olor del material de empaque Yy
mejora la resistencia a 1la friccién y el brillo de 1las
imdgenes impresas. Adicionalmente, la exposicién del
material de empaque impreso a la luz UV suministra o
proporciona un beneficio adicional de reducir el conteo
microbiano, excediendo de esta manera la vida de estante de

la sustancia empacada, tal como alimento y drogas.

Vg
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PATENTE DE INVENCION [/]/ MODELO DE UTILIDAD [ ]
¢ Indicacién de que se solicita la concesion de una patente [4/
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ESQUEMA DE TRAZADO { }
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Oficio No. uJu13923

Como resultade del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidn 486 de la Comisifn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La policitud no contiene 1la copia del documentc en que consta la cesidn del
derecho a la patente del inventor al sclicitante o a su causante. (Art. 26-k)
Decieién 486.

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del témmino de dos meses siguientes a la fecha de
notificacibn del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerar& abandonada y perderd su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto.del titulo primero de la Circular Unica No.10 de 2001.

ALIX CARMEN E. EDES] DE VERGEL
Jefe de la AQivisién de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacién en lista de
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