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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. S. D.

Ref: Expediente No. 04-084.677
Solicitud de Patente 2 nombre de
McNeil-PPC, Inc.

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,
domiciliada en Bogotd, en la Camrera 11 A No. 9476 Of 305, obrando como
apoderada de la sociedad McNeil-PPC, Inc., domiciliada en Skillman, New Jersey,
Estados Unidos de América, solicitante de la patente de la referencia, pido a usted
que se proceda a examinar si la invencion, cuya patente se tramita en el expediente de
la referencia, es patentable.

Adjunto al presente memorial los recibos Nos. 06 - 24,698 de 29 de marzo de 2006,
06 - 22,993 de 22 de marzo de 2006, 06 -1,077 de 5 de enero de 2006 y 06 - 1,076 de
5 de enero de 2006, por la suma de $388.000.00, con lo cual queda cubierta Ia tasa
oficial correspondiente a dicho estudio.

Sefior Superintendente,

S e

C.C. 39.779.452 de Usaquén
T.P. 68.228
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Industria y Comercic

SUPERINTENDENCI?
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DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 04-84877

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 557, DE
FECHA 31 DE OCTUBRE DE 2005, EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 27 DE ENERO DE 2008.

NOTA: Dentro del plazo de los seis (8) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el
examen de patentabilidad so pena de que la solicitud caiga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Declgién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

Sl NO X

Cavem 13Mo. 27-C0 o 5y10
Commutador: 534 12 21-2-34

Santa Fe de Bogoti D.C. - Colombia
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SUPERINTENDENCIA DE INDUSTRIAY C MERCI
DIVISION DE NUEVAS CREAC] NES

2020
Bogota, D. C., 31 de Agosto de 2006

Doctora
JIMERNA ESCOBAR URIBE
Representante Mc NEIL - PPC, INC.

ASUNTO Radicacion No. 04-84877
Tramite 002
Evento 001
Actuacién .430
Oficio +o-+1G152
Folios 075

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisidn 486 de la Comision de la Comunidad Andina, se le comunica

1) Documentos estudlados:

a) Para el presente estudio se tendrdn en cuenta el capiftulo descriptivo,
comprendido en los folios 7 a 69 de la solicitud en estudio.

b) Para el presente estudic se tendrdn en cuenta los dibujos comprendidos
en los folios 73 a 108 de la solicitud en estudio.

c) Para el presente estudio se tendrd en cuenta el capftulo reivindicatorio que
comprende 10 relvindicaciones en los follos 70 a 72 de la solicitud en
estudio.

d) Conforme lo establece los articulos 9, 10 y 11 de la decisién 486 de la
Comisién de la Comunidad Andina, la presente solicitud en estudio fue
presentada el 30 de Agosto de 2004, y en el momento de la radicacién Si
se reclamo prioridad de la primera solicitud presentada en Estados Unidos
US 10/851676

2) Objeto de la Invencién

a) Las relvindicaciones 1 a 10 de la solicitud en estudio se refieren a una
astructura con dos capas para utlliizarse en articulos absorbentes, que
comprende: una primera capa permeable a un fluldo; una segunda capa
permeable a un fluido en comunicaclén fluida con la primera capa, la
segunda capa tiene una superficie sustanciaimente plana y una primera
pluralidad de macrocaracteristicas separadas que se extienden desde la
superficie plana; en donde la primera capa y la segunda capa estdn
estructuradas y amegladas de manera que la primera capa entra en
contacto con la segunda capa en cada una de las macrocaracteristicas y la
primera capa entra en contacto con la superficie sustancialmente plana de
la segunda capa, en d&reas seleccionadas localizadas entre las
macrocaracteristicas.



b) El anterior producto busca mejorar las propledades de articulos
absorbentes desechables.

¢) Segun la Clasificacién Intemaclonal de Patentes, la codificacién para esta
solicitud corresponde a: A 61 F 13/15

3) Claridad de la Sollcitud

a) El articulo 28 de la Decisién 486 de la Comisién de la Comunidad Andina
de Naclones establece

"La descripcibn deberd divulgar la invencién de manera
suficienternente clara y completa para su comprension y para que
una persona capacitada en la matenia técnica correspondiente
pueda ejecutaria”

La descripcion no es clara toda vez que presenta errores de traduccién.
Por ejemplo, en espafiol no existen las “fotomicrografias‘. Deben estarse
refirendo a las “microfotograflas®. En espafiol no existe el témino
“macrocaracteristicas™... y un largo etcétera. Por lo anterior, la solicitud
debe ser revisada y traducida por aiguien que entienda del arte.

También, la solicitud presenta espacios en blanco que no revelan
Informacién que debe contener la solicitud. Por ejemplo, el folio 24 no
muestra un nimero de una solicitud de patente de Estados Unidos que
deberia venir alli.

Por lo anterior, la presente solicitud no cumple con el Art. 28 de la Decisién
486.

b) El articulo 30 de la Declsién 486 de la Comisién de la Comunidad Andina
establece que

*Las reivindicaciones definirén la materia que se desea proteger
mediante la patente. Deben ser claras y concisas y estar
enteramente sustentadas por la descripcion. Las reivindicaciones
podrén ser independientes o dependientes. Una reivindicacién seré
independiente cuando defina la maleria que se desea proteger sin
referencia a oftra reivindicacién anterior. Una reivindicacién seré
dependiente cuando defina la materla que se desea profeger
refinéndose a una reivindicacién anterior. Una reivindicacion seré
dependiente cuando defina la materla que se desea proteger
refiléndose a una reivindicacién anterior.- Una reivindicacién que
se refiera & dos o mas reivindicaciones anteriores se consideraré
relvindicacién dependiente multiple.”

El capftulo reivindicatorio no es claro toda vez que:

1) Los errores enumerados en el punto 3) a) son también aqul aplicables.

) No se precisa la materia sobre la cual se solicita proteccién. Cémo se
explicard en el punto 4), la presente solicltud no posee unidad de

Invencién, por lo que no esta definida la materia sobre la cual se solicita
proteccién.



De acuerdo a lo anterior, el capftulo relvindicatorio no cumple con el
requisito de claridad de acuerdo a lo establecido en el Art. 30 de la
Decislon 486.

4) Evaluacién de la Unidad de Invencién

El articulo 25 de la Decisién 486 de la Comisién de la Comunidad Andina
establece

‘La solicitud de patents séio podrd comprender una invencién o un
grupo de invenciones relacionadas enire sl, de manera que
conformen un iinico concepto inventivo”™

La presente solicitud carece de unidad de invencién toda vez que configura DOS
diferentes objetos. La definicion de la materia que caracteriza a cada una de las
reivindicaclones Independientes es muy diferente entre sl. Esto permite afirmar
que no se trata del mismo producto. Todo el problema radica en configurar varias
reivindicaciones independientes con materia diferente. El solicitante debe
establecer una sola reivindicacién Independiente dirigida al producto en la forma
mas simple de la solicitud de Invencién. Partiendo de alll establecer
relvindicaciones dependientes que amplien esa forma més simple hasta su forma
més compleja.

De acuerdo a lo anterior, la presente solicitud no cumple con el requisito de
unidad de invenci6én de acuerdo al Art. 25 de la Decisién 488. De continuar con el
impedimento, estd oficina procederd a estudiar solo el primer grupo de
invenciones que conformen un Unlco concepto Inventivo.

5) Determinaclién del Estado de la Técnica
El articulo 16 de la Decisién 4868 de la Comisién establece:

‘El estado de la técnica comprenderé todo lo que haya sido
accesible al publico por una descripcién escrita u oral, utilizacion,
comercializacidon o cualquier ofro medio antes de la fecha de
presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.”

“Solo para el efecto de /a determinacién de la novedad, también se
consideraré dentro del estado de la técnica, el contenido de una
solicitud de patente en trémite ante la oficina nacional competente
cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacion o de prioridad de la solicitud de pafents que se
estuviese examinando, slempre que dicho confenido este incluido
on la solicitud de fecha anterior cuando ella se publique o hubiese
transcurrido el plazo previsto en el articulo 40."

Consultadas las bases de datos y los archivos con que cuenta la entidad,
especiaimente bajo las clasificaciones A 61 F 13/15 y las mas caercanas a ellas,
88 encontrd que antes del 29 de agosto de 2003 (fecha para determinar el estado
de la técnica) hablan sido publicados los documentos que se anumeran en la
siguiente tabla los cuales se relacionan con estructuras absorbentes.

De acuerdo-con o establecido en el articulo 16 se determind el estado de la
técnica y se encontnd el siguiente antecedente:



o Fecha de
N Documento Titulo Publicacién
D1 | WOO03068123 |  Two layers structure for absorbent articies 2003.08.21

Sheet of creped and embossad absorbent paper, an
D2 | US20030118782 emboasing roll for one such sheet and an 2003.06.20

embossing method

Process for producing embossed multiply callulosic
0 US 63061333 fibrous_structure having selective bond 2002.05.28

D4 | WO 0117475 Embossed liner for absorbent article 2001.03.15

8) Evaluaclén de los requisitos de patentabliidad

El articulo 14 de la Decisidn 486 de la Comision de la Comunidad Andina
aestablece:

*Los Palses Miembros oforgardn patentes para las invenciones, sean de
producto o procedimiento, en todos los campos de la tecnologla, slempre que
sean nuevas fengan nivel inventivo y sean susceptibles de aplicacién
industrial’.

En cumplimiento con este articulo, se procedié a evaluar los requisitos de
novedad, nivel inventivo y aplicaciéon industrial con el fin de establecer la
patentabilidad de la invencién reivindicada en la solicitud en estudio.

a) Evaluacién de la novedad y el del Nivel Inventivo

El art. 16 de la Decislén 486 de la Comisién de la Comunidad Andina
establece:

“Una invencién se considerara nueva cuando no estd comprendida en
ol estado de la técnica.” “El estado de la tcnica comprenderd todo o
que haya sido accesible al publico por una descripcién escrifa u oral,
utilizacién comercializacién o cualquier otro medio anies de /a fecha de
presentacién de la solicitud de patente o, en su caso, de la prioridad
reconocida.”

El art. 18 de la Decision 486 de la Comision de la Comunidad Andina
establece:

“Se considerard que una Invencién tiene nivel inventivo, si para una
persona del oficilo normalments versada en el arte en la materia técnica
comrespondiente, esa invencion no hubiese resultado obvia ni se hubiese
derivado de manera evidente del estado de la técnica”.

Los documentos D2, D3 y D4 muestran productos que incorporan dos
capas Yy que comprenden: una primera capa permeable a un fluido; una
segunda capa permeable a un fluldo en comunicacién fluida con ia primera
capa, la segunda capa tiene una superficie sustanciaimente plana y una
primera pluralidad de elementos tridimensionales separados que se
extienden desde la superficle plana; en donde la primera capa y la segunda
capa estdn estructuradas y arregladas de manera que la primera capa entra
en contacto con [a segunda capa en cada una de los elementos
tridimensionales y la primera capa entra en contacto con la superficie
sustanciaimente plana de la segunda capa, en &reas seleccionadas
localizadas. Como se observa es pricticaments lo mismo que quiere
protager el solicitante para Colombla.



Ahora blen, el documento D1, comesponde pricticamente al mismo
documento que se estad presentando en Colombia. Se encuentran los
mismos dlbujos, largos apartes de la descripcién exactamente Iguales
(incluyendo clertos errores) y practicaments las mismas reivindicaciones.
Como se observa D1 fue publicado antes de la fecha de prioridad
relvindicada.

Por lo anterior, la presente solicitud no tendria los requisitos para que se le
conceda el privilegio solicitado.

b) Resumen

En conclusidon los requisitos de patentabilidad de la presente solicitud se
podrian ver afectados asl:

N° Documento Relvindicaclones afectadas ﬁoq:l’:en;quo
D1 | WO 03088123 1-10 Nﬁmﬁm
US20030118782 1-10 e
D3 | US63951333 1-10 Naaioced__
D4 | WOO0117475 1-10 Navodad__
7) Notificacién

En cumplimlento del articulo 45 de la Decision 4868 de la Comisién de la
Comunidad Andina, se le Indica que dentro del término de sesenta dlas contados
a partir de la fecha de la notificacién de la presente comunicacién debe responder
a la notificacién. En caso de no dar respuesta al presente requerimiento, o sl a
pesar de la respuesta subsistieran los Impedimentos para la concesién, se
denegara la patente.

Notifiquese el presente oficio conforme a io dispuesto por el numeral 5.2, literal e)
del capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001

ALIX CARMEN, SPEDES DE VERGEL
Jefe D Nuevas Creaciones

El anterior requerimiento fue notificado por fijacién en la lista, de fecha

Cédigo No. Cédigo No.

|Toncapto Técnico N° EXAMINADOR TECNICO EXAMINADOR JURIDICO
1407 202003
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This iuvention provides two laysr structure for use
in shsoxbemt erti les The tructure comprises s fluid
pacmsable f£i st lsyer in fluid communication with fluid
permseble second laye suid layers coptasting one anothar

1ly oaly Plurelity of disconnscted
The i ! usefnl as
cover/trensfer lsyer for use in absorbent artiale

BACXUROUSD OF THE INVENTION

Transfer layers are commonly used in absorbent
articla to aid in the transport of fluid awey frem a
bodyfacing layer or cover towards the absorbant core
Conventional transfer layexs are often mads of noowovens

Thay typically by ar fluid avay
from the body facing layer directly downward into tha
core cover/

layers axe al lnown Bes for exampl U5 Patent Bos
5 665 082; S 797 894; and B 466 232
Applicant have discovered that a two layer tructure

orprising & fluid first layer in fluid
comamication with a fluid perosabl wecond layer said
layers ans ally emly a
plurality of di funati

efficiantly wnong other thing as = body facing layer or
cover/trsnsfer layer Upcn imsult of thes first layer of
this structure by fluid the tructure moves and/or
trmsfers the fluid both through and across the trusture
thareby allowing the fluid to be transported more quickly
through tha tructure in the direction i e through the
first and second lgyers toward the absorbent core

SUOMRY OF THR JHVENTION
The invention providss two laysr structure for use

in 1ol lai fludd first
laysr in fluid commmication with s £luid parmsable seccnd
lzyer tha lxyers one 11y

anly through a plurality of
projecting from eithar the first layer or the second layar
The invention also (xuvidas two layer strusture fox
use in absorbent asrticles ocompri ing a £luid permsable
first layar cooprl ing & thres dimensional apertured film
in fluid commmication with a fluid permsabls second layer
The three dimensional film of the first laywr comprises a
plurality of epertures and a plurality of spertured
macrofeature projecting in tha direction of the second

layer sach being ai froa
otber snd the first and
soond Layers one b ly only
sadd

Tha invention furthar provides a two layer tructure
for usa in absorbent articles ocoopri ing fluld
permasble body contacting lmysr in fluid commmication
ith fluid permsable second laysr The second layer
oampri plurality £ macxofeature prujecting in tha
direction of the body contacting layer and the

are di from one anocther
additionally the body contacting and second lsysr omntact
e by ially enly the

rinally the lates to 1el
comprising such two laysr structures



Figure 1 is a of an of a
thres dimensicnsl f£ilm of the present invention

Figure 1A is an 11 of u cTo of tha
21w of rigure 1 along line A-A

Tigure 2 is of exbodi of
a thres dimmngional £ilm of the present invention

Figure 2A 1 amn il of a cross of the
£ile of Figure 2 slong line A-A

Figure 28 is m i1 of a arows ion of the
£ilm of Figure 2 along line B B

Flgure 3 i of yet

embodiment of three dimmsicnal film of the pressut
invention

Figure 3A 1 an il of n cross don of tha
£ila of Figure } alony lizme A A
Figure 4 is a pb af exbodisemt of

thres dimsnsiooal 7ilw of the present invention

Fig 5is schemsti illustration of coe type of
thres dimsmsional topographios! support menhar useful to
make a film of the presant imvention

Fg 6 is schematic illustration of an spparatus for
1 ser sculpting workplece to form three dimsmsional
topogrephioal support wambexr useful to wake a film of the
pressat inventicn

Tig 7 is i1 of a
control system for the apperatus of Pigure &

Fig © is a graphicsl enlargessnt of an exsuple of a
pattern file to raster drill workpiecs to produce
Support meuber for apartured £ilm

Yig 91 ph of after it
bas besn laser drilled using the file of Pig 8

rig 10 is graphical repressnt timm of file to
lasex aculpt & workpleca to produce the film of Figure 2

Fig 11 is a grephi al representation of £file to
lasar sculpt a to thres donal
topopraphioal suppart mesbar useful to mske [ilm of this
invention

Tig 12isa of xkpl that wvas
lasar sculpted utilising the £i1 of Pig 11

Fig 12 is photomicrogrsph of cros sectiom of
the laser sculpted workpiece of Fig 12

7ig 1sisa of an £1lm
produced using the laser soulpted support mamber of Fig
12

Pig 13A is of an
film prudaced using the laser sculpted support msuber of
rg 12

rig 14 is sn ammpl of a £il which my be used to,
produce a support mewber by lasar wodulation

¥ig 14A 41 & gruphical representation of wmexis of
repsats of the fila of Fig 14

Fig 15 i an enlarged view of poxtion B f tha file

frig 14

7ig 15 ia a graphical ofa 11
used to cresta portion € of Flg 14

rig 174 of member
produoed by laser modulation using the file of Fig 14

Mg 131 a of of the

support mssber of Fig 17

7ig 15 is a photonicrograph of & f£ilm produced by
utili ing the support mesbar of Fig 17

Fig 20 is a pho of of tha film

of ¥ig 19




g 211 a view of a support magbar used to make
film acooxding to the invention in place on  fila forming
spparetus

¥ig 22 is schamati viev of sn apparatus for
g a fils to the
investion

¥Mg 323 1 a chematic view of the circled portion of
rig 22

g 24 is of aa £ilm of
the priar art

g 135isa of la of an
spartured filn of the prior art

rig 26 ia of le f an

apertured film of tha pressnt inmventiom

rig 27 depiocts a cross saction of a two layer
to tha L]
Fig 28 depict m o don af an
artiole cosprising » two layer trusture according to the
invention

DETAILED DESCRIPIION OF TEE INVENTION

The is d to two layar trusctures
particularly us ful in perscnal care product Thess
structures may be used as body-contacting faoing or cover
layers as transfer or fluid handling layers or as other
of care The of the
invention have besn faund to exhibit improved fluid
hendling properties when used in disposabl absorbent
artioles such for ind.
protaction products

Tha first layer which { in cme embodipent & body
contacting layer mmy be made from any cns of a variety of //
fluid permsable matarisl As body oontacting lsyer tha
firet layer is preferably complisnt soft fesling and ncm
irritating to w usar akin The fi t lsysr should

ibit good txi and a
to rewet ing bodily di to rapidly p
it and flow toward subssquent underlying layars while not
llowing such discharges to flow back tlzough the body
contacting layer to the skin of tha usexr

“ha first lxyer msy be meda from a wide range of
material including hat not limited to woven or kmitted
fabric noowovens spertured filas hydro formed films //
porous foams reticulatad fosms reticulited thermoplastic
filns and therzoplastic soriss In addition the first
ayer may be from & of one or more
of the above materisls euch as & composite layer of a
nonwoven snd apartured film

Likevise tha soond layer say also be umds from a
riety of fluld waterl 1n but not

limited to wovem ox fabria //
£1)ma hydro-formed films porous fomma reticulated fosms
reticulated i Ziloe ti sorims emd
cosbinations thereof

and films are for usa as
both the first layer and the second laysr Suitable
Acwovens mmy be mde from mxy of a varisty of Iibars as P
nown in the art 7ha fibers may very in length from /

quarter of sn inch or les to an inch and a half ar moxe
It is preforred that when using shorter fibers (including
wood pulp fiber) the short fibars be blended with longer
fibars 7The fibers may be amy of the well known artificisl



natural or syntbetic fiber such as cotton rayon nyloa
polyester polyolefin or the like The nonwoven mxy be
formed by any of the warious tachunique Inown in the art
such as carding ir laying wet laying melt hlowing
spunbonding and the 1ika

filee ave ically mads from a starting
£ilm that is a thin contimwus uninterruptad fils of
h lasti p i ] Thi film say be vapor
ar vapor it may be or

unsmbossed; it wey be corvoa-discharge treated cn ans or
Doth of ite major surfaces or it way be fres of such
ococrona di } it wmy be with
surfese active agent after the film is foreed hy costing
praying or the uotive agent onto the
£iln or ths surface active agunt may be incorparatad a
blend into the i 4 bafore tha
€ilm is formed The film wmy compri amy thermoplastic
polymeri wmterial including but not limited to
polyolefins such as high density polyetbylens linear low

low b
of and vinyl
such us copolymers of athylens sud vinyl acetate ar vimyl
aleris y polyvinyl alachol end

copolymars of ol fins and acrylate moncmars such as
ocopolymszs of ethylens and ethyl acrylate and
ethylenemathacryl te PFilms ccoprising wixtures of two or
mare of such polymeric saterial may aleo bo used The
zachine directico OID) md czoss direction (CD) alanguticn
of the 2ilm o be should be & least
100¢ as deternined socording to AGTH Test No D~062 as
parformsd on an Instron test spparatus with a jew spesd of
50 inches/wizute (137 ca/minut ) The thicimes of tha
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1m 1 and oy range frem
about 0 S to about 5 mil or shout 0 0005 inch {0 0013 om)
to about 0 005 inch {0 076 cm) Coextruded films can be

used as amu films that have been mndified g M
treatmsnt with surface active agent The stexting film
can be mada by any known tacimique such as casting
extrusion or blowing

Aperturing methods are knowm in the art Typically
starticg 2ilm is placed oato the surface of patterned ~,
support member The film 1 mubjected to kigh fluid 7
presmure differential while oo the support mesber The
pressure diffsrential of the fluid wvhich may be liguid or
guseous dsuses the f£ila to assure the surface pattem of
the patterned syppart member Forticns of the film
overlying spertures in the support meshar are xuptured by
the fluid pressure differential to areate an spertured
£ilm A weothod of forming an spertured fibrous film is
dascribed in detsil in commonly cunad US 5 837 597 to Jemes

ot al harein by
Accarding to the invention the first layer and the
seomd laywr cne ally only

plurality of spaced spart discomected morofeatures By
thi is meant ths layers are joined to cue ancthar

1ly cnly at The uay
be loosted on tha first layer or the second layer Whsn
the magrofeature are located cn the first lsymr they 7

project in the direction of the secend layar When the
wacrofeatures are located on the sscond layer they groj t
in tha directian of the first layer

As used harein the ters wacrofesture usans & ’
surface projection vi ibl to the soveal waided humen eyw 7
t perpendicular di tance of about: 300 wm between the eya
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and the surface Pref rably ths macrofestures sach have
maximm dinension of at least about 0 15 am  More
the each have & maximm dimension
of ¢t least about O 303 mm Most prefermbly the
sucrofestures each have a maximm dimension of at least
sbout 0 50 mm The macrofeature are discrets aod
discomnected from ane sncther That is if an imeginsry
plans i e first plana ware lowsred onto the first
surface of the tirve dimensicoal layer it would touch the
layer t the top of the macrofeaturss in multiple disoret
areas from one It is not nsoessary for
sach and every macrofe ture to touch the imaginary plane
rathar the first plane i tius defined by tha uppermost
] of the that i thoss part of the
jecti the fxom the second
surfsoe of tha lmyer
Where ths layer with macrofeatures comprises sn
spertured film the film has first surface a seoond
and a by & first plane and
sectnd plans The film cooprises plurwiity of
discomacted macrofe tures and plurality of spertures
Tha apartures are definad by asidewall that originate in
the filu first surface and extend genarally in the
direction of the fils seccod surfac to terminata in tha
eoond plans The fi st surfsos of the film i ed.ulhnt\
with the first plane at the alscomacted sacrofeaturss
Where the lsyar with macrofestures couprises a
nonwoven tha noowoven has a first surface a second
surface and a aaliper defined by first plane and
ocond plans The furthe plurality of
a the first of

the nonwoven is coinnidant with the first plame t the
disconnacted meorofeature

In one the are ina
regular pattern relative to emch other MNoreover if the
mcrofeatura project from layer thet 1 an apartured

£iln the and ths are in
regular configuretion relative to each other on said layer
The and recur at fizad ar uniform
1l with to one The spatial
d the and the
dafine a that i Astently
throughout the surface area of tha film Tha apsrtures and
are in a regular defined pattern
uniforuly repsated throughout the film
The and uay ba [ ]
that theare are more &p than
the rel tive of and i
regular The exact i es and shapes of the apertures and
are not critical as long as the

wmecrofeaturas are large encugh to be visibhle to normel
wnaided bumen eys at di tance of about 300 om and as
long as the are ai e and 41
from cas sanothe

The first lsyer and the secand lzyer ooutast ans
mnother substantially only though ths mmcrofeature That
1 the macrofeatures functiom much like spacers to hold
the first laysr way from the surface of the second layer

exoept vhare thay ] at tha
fluid don is around the
Fluid the space between ths first

laysr and the second lsye is diveoted around the
This dis the fludd
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in the X Y direction across the suxface of tha secand
layer As oonsequance the fluid is al wowe veadily

the in tha ¥
direction einos the X Y spresd provides more surface ares
through which tha fluid cas psnstrate into the lower layers
in the E direction

In hy of the the first
layer cooprl ©8 nonwoven while the second layer
ither » or an fila The
mmy ba on elther the first laysr ar

tha second layer

In yst another embodiment the first leyer comprisss
an spertured film while the secand layer cooprises ither
nomwoven or an apertured film In this embodimant the
oacrofestura may also ba located an ithe tha first layer
or the second luysr However whem the wecrofeatures are
Pressut cn the first laysr the macrofeatures on the first
layer ie
macrofeatures and are discomascted frem all cther
apertured macrofeatures on the £irst layar Each apertured
wacrofeature is discrete physical element FIG 13 shovs
fils of thi enbodiment sn spertured film with spertured
magrofeature

In of tha abhown ia
FIG 27 the macxofeaturss project from the second layar
which { & threa dimensicnal spertured film as disclossd in
U8 Application Saria) o

(attorney docket no CHI 668) Buch a scond laysr /
BO1 can be usad in oosbinstion with firmt layar 500 that pd
i or an filn it iz used

in oowbination with a first lsyer that i a nomwoven The
thres dimensicnal apertured £ila has » first suxfece and a

sacond surface The film additionslly has a caliper definsd
by a first plans and & econd plane The fila has &
plurality of apsrtures defined by sidewall that originat
in the first surfecs and extend ly in the
of the eomd surface to tarminet in ths sacond plane The
£i1s also cosprises plurality of disoomnsated
mmorofeatures 14 The first surface of the film coincidas
with the first plens at thase nacrofeaturas

Figure 11 a of an of such
thres dimeosicnsl apertured film 7he film 10 of Figurs 1
bas mper 12 sd 14 The are
defined by idewell 15 The mecvofeatures are discrete
projections in the fils and can be seen to project above
lower regious 16 of the first surfecs If sn imaginery
plaa 1 first plana wexe lowered onto the first
suxf ce of the three dimsnsicoal apertured fils it would
touch the £ilm t the top of tha wmcrofeatures in multipl
di orete areas ssparated from coe another It 1 not
nacesssry four sach and every macrofesturs to touch the
iseginary plane; rather the first plane is thus defined by
the 4 of the that i thosa
part of the jeating the from the
eoond surfece of the film

In the esbodiment of Figure 1 the sperturs altarnate
with tha macrofestures in both the x direction and the y-
direction and the ratio of apartures to macrofeatures ia
s

Pigure 1A { an illustration of cros saction of the
£ilm 10 of Pigure 1 alcng line A-A of Figure 1 As Figure
1A shows the 14 are di fron one
another ia first plana 17 and are separuted from cos

\\



mothar by lowsr regions 16 of the first surface of the
film and by spertures 12 The apsrtures 12 are dafined by
sidewalls 15 which originat in the first surface and
extend gansrally in the direction of the secood surface to
terminate in sscond plane 19 It is not necessary for all
of the apertura to terauinate in the secand planes 19)
rather the second plans i dsfined by the lowermoet
axtending sidewalls 15

In ons of the t least s portiom
of the sportures have sidewall baving first portien that
originates in the first plans of tha filw and a seoond
poxtion that originates in a plans locatad between the
first and second planes of tha fila that i = plana
intarsediata the fivst and seccnd plane

In preferzed exbodiment in addition to heving
wparturas with idewnll having firet partions originating
in the first plans snd second portians originating iz an
intermediate plama tha film comprises spsctures whos
aldavalls letely in en diate plane
That i the filn that ina
plana cther than tha pluns dafined by the uppermost surface
of the macrofeatures

n 1 of the
the thres di. ionel film 1 a
conbination of sevaral different typss of spertures The
£ilm whage 1 igl: in the
first plana £ the fils The film also camprises spextures
having 1 a of which in the first
plane snd a don of whioh in an te
plans Finally the film also comprisss spartures whoss
1devalls in an plane

v

In Pigure 2 asperture 17 wre defined by idewall 15
The macrofeatires 14 pruject above lower regions 16 of ths
first wurface of tha film 20 The macrofeaturas and
spertures are shaped differently frum the macrofeaturs and
mpertures of the film of Figure 1 Im Figure 2 the

are from one by
in the x-direction and in the y-direction However soue of
the are from coe by lowar

regions 16 of the first surfsce in both the x-direction snd
the y-direction In the film 20 of Pigure 2 the ratio of
to is20 each
in the film 20 of Figmre 2 bas portiom £ its idewmll
originating in the first plans 17 1 at an odge 18 of a
md a portion of its idewall originating in

lowsr region 16 of the first surfece

Pigure 2A shows aros secticn of the film 20 of
Figure 2 along 1ina A A The 14 are
from cne snother im tha first plane 17 by aperture 12
which are defined by sidewsll 15 that originste in tha
first surface of the filu snd extend generally in the
direction of the sacond surface to tarminate in tha second
plane 19 It can be sesn in Figure 2A that the portions of
the idewall 15 showm in this cross section originate in
the first plans 17 t the edges 18 of tha macrofeatures 14

Figure 28 shows a cross section of the f£ilm 20 of
Figure 2 taken along line B B In thi particular oruss

2| no are and the 12
are separated froa one ancthar by lower regicus 16 of the
first surface of the film The lows regicns 16 of the film
lie betwesn the first plens 17 and the sacond plans 19
said plana defining the oaliper of ths threa-dimsnsional




spartured £ilm shown The idewslls 15 terminate in the
ssccnd plane 19
Figure 3 shows 2 of a
ewbodiment of a threa dimsusionsl apertured film with yet
£ apd The
£4lm 30 of Figure 3 has apartures 12 arranged with
14 and EL] with
macrofeature 24 All of the spertures 12 22 and
macrofestures 14 24 are arrvanged together so that their
Llati 4 to oma are 1
rigure 3A is a cxos pection of the film 30 of Figure
3 takez along line A A of Figure 3 This particular cros

ion ahows 2¢ and 14
disommected from ons another in £1 ¢ plana 17 and
from cane by 12 The

12 are dafined by sidewalls 15 that texminate in ths econd
plane 19 The portions of the idewall 15 shown in thi

dicular oros in the first plans 17 at
the sdges 18 of tha macrofastures 14 and 24
Figure 4 is of yet

eubodiment of a thre dissnsionsl apartured fila according
to the presant izvention Tha film 40 shown in Figure 4 has
regular £ 12 and 4
A suitsble starting film for making s three
dinensional apertursd fils is a thin ocontimous
£ilm of 1o material
Thi film may be vapor ar vapor it
wmy be esbossed or unesbossad) it may be coxuma discharge
treated an ous or hoth of its wajor surfaces or it my bs
fres of such oorona dischargs treatmazt; it say be treated
with & surfacs active agent after the £ilm is formed by
or the active agent

ato the filw, or the surfacs active agant may be
inoorporatsd as & blend into the thermoplastic polymeric
watarial before the film is foreed The fila mey comprise

any asti 1 but oot
limited to palyclefins such as high dsnsity polyethylens
linear low low po.

polypropylece; copolymars of olefins and vinyl moncaers
such as copolymers of ethylens and vinyl acetate er vimyl
chloride; polysmides; polyestsrs; polyvioyl alcchol end

o of and such as
copolymexs of ethylens and ethy)l scxrylate and
te Filas of two ox

wore of suah polyweric matarial asy 1so be used Tha
machine directicn (WD) and cxoss direction (CD) elongation
of the starting film to be apartured shonld be at least
100% as determined socording to AT Test Wo D-282 as

on =0 test with a jav spesd of
%0 /md (127 ca/ The of the
fils 1s and may rsnge from

about 0 5 to sbout 5 mil or sbout 0 0005 inch (0 0013 om)
to about 0 005 inch (0 076 cm) Cosxtruded filme can be
used as cus films that hava been modified g by
trestment with surfan active agent Tha starting film

can be made by any known . ench as
extrusion or blowing

A wethed of tha filu ing the
£ilm onto the of a wember The

£ilm i subjected to = high fluid pre sure differemtial as
it L on the mppart nesbar The pre sure diffgrsntial of
the fluid which omy be liguid or gasecus cause the film
to assume the of tha support
sagba If tha patternad support member has apartures




therein portions of the film overlying ths spartures asy
be ruptured by the £luid pressura differentisl to create an
spertured film A method of farming an apertured fila i
dascribed in detail in comconly owned US 5 827 597 to James
et al inoorporated herein by referancs

Buch a three dimensional spertured film i preferably
formed by placing thermoplustic fils acros ths surface
of an apertursd mupport mesber with pattern of

and A stresa of hot air i

dire ted aguinst tbe f£ilm to raise ity teuperature to cause
it to be softsnsd A vacuum i then applied t the film to
csu it to ocmform to the shape of the surfaca of the
support mamber FPortions of the £ilm lying over tha
apertures in the mpport mesber ars nptured to areate
sperture in tha film

A suitable spartured support smbar for making these
thres dimsnsional spertured films i a tixree-dimensional
topographical support member wada by luser oculpting
woripi A i1 of an
workpiecs that has besn laser sculpted into thres
dimensional topographical upport cember is shown in Figure
5

The workpiecs 102 comprises 8 thin tubular cylinder
110 Ths workpl 102 bas areas 111
ad  lasar center don 112 A
workplece for producing the support wesber of thi
invention is a thin-walled sesmloss tube of acetal which
bas been of all | )| The
workpiecs has a wall thicknass of from 1 8 z8 mOT®
pref rably from 2 5 6 5 on Emssplary workpisces for use in
forming suppoxt meabers are one to ix fest in diameter and
bave length rangisg from two t  ixtesn feet However
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thase sises are s matter of de iga choice Otbsx shepas and
mterial compositions mey be used for the warkpiece such

a8 aocrylic poly high solecular weight
polyathylens snd other polywsrs that can be processed by
laser bema

Raferring now to Fig 6 schesati illustration of
an apparstus for laser soulpting tha support msubex is
shown A tarting blank tubnlar workpiece 102 1 mounted am
sn appropriate axbor o mandrel 131 that fixas it in
aylindricul sheps and allows rotaticm about it

axi in 122 A icnal drive 1323
is provided to rotate 21 ta led rate
donal pulse 124 1 to and

rot tion f mandvel 121 o that it precise radial position
is known t 81l times

Parallal to and sownted out ide the swing of mandrel
121 ia one or mare guide ways 135 that allow carriage 126
to traverss the entira langth of sandrel 121 while

a )| to the top surface 103 of

workpiece 102 Carrisge drive 133 moves the carriage alang
guide ways 125 whila caxriege pulse genarator 134 notas
the laterel position of the carriage with respect to

1 102 oo the carrl is tage
127 TFocusing stage 127 is maumted in foous guids weys 128
Focusing stage 127 allows motica orthogonsl to that of
carriage 126 and provides a means of focusing lens 129
relative to top surface 103 Focus driva 132 1 provided to
position tha foousing stage 127 and provide the focusing of
lens 129

Secured to foonsing stage 137 is the lens 139 whiah
i secursd in nox ls 130 Nosuls 130 has wmans 131 for
introducing pressurised ges isto nos le 130 for cooling




wod muintaining oleanliness of lens 139 A preferrxed nos le
130 for this purpose 1 deacribed in UB Fatemt § 756 962 to
Jemas ot al wvhich ie harein by

Also mounted on the carrimge 126 1 final bending
uizrzox 138 vhich directs the laser besm 13§ to tha
£ lens 129 d 4a the laser 137 with
optiousl beam bending mirrer 138 to direct tha bamm to
final besm bending mirror 138 Whil it would be passible
to mxmt the laser 137 directly on carriage 126 and

the beam space 1 und

utility commesctions to the laser make remcte mounting far
prefersble

When the laser 137 1 powersd, ths beam 136 emitted is
reflectad by first beam bending mirror 138 than by final
besm handing wirror 135 which directs it to lens 129 The
poth of laser besn 136 is oomfigured such that if lans 1329
were removed the besm would pas thwough the longitudinal
osatar line of mandrel 121 With lens 139 in positiom the
bosm may be focussd shove below t or near top surface
103

Whil thi appavatus could ba used with a varisty of
lasers ths preferred laser i fast flov COp lassr
capable of producing besm rated at up to 2300 watts
Bowesver slow flov COp lasars ruted at 50 watts could also
be used

Figure 7 is & 1 of tha
systen of the laser sculpting apparatus of Figure 6 During
oparation of tbe laser culpting apperstus comtral
variables for focsl pasition rotaticnal spsed and
truvers speed ave ent from & wain cowputer 142 through
camecticn 144 to a drive computs 140 The drive computer
340 control focus position through foousing tage drive

WO G2 OIS
132 Dxive 140 the dional speed f£
tha workpiece 102 through rotatiomal drive 123 snd
pulse 134 Drive 140
the traverse speed of the 126

drive 133 and carriage pulse gunsrator 134 Drive computer
140 also vepert drive status and possible erxors to the
main oomputer 142 Thi system provid itd
coutrol and in effect divides the of the werkpl
102 into mmall aveas called pixal whare each pimel
consists of fizad mmbe of pulse of the rotatiocmal
drive and s fixed mober of pulses f the truverss drive

The main 142 al laser 137
ocomnection 143
A laser thres dimmsional

support mmber may be made by saveral mathods One msthod
of producing such a mupport wember 1 by combination of
laser drilling snd laser milling of tha surfece £
workpiecs

Mothods of laser drilling workpisce include
perous im drilling fire on the fly drilling and rester
can érilling

A preferred method 1 ruster scan drilling In thi

spproaah the is toa lar repsat
olament 141 as depicted in FI@ § Thi repeat alemsnt
all of the to the

desired psttern Whem tasd like tile and placed both sud-
to end and ids by side the larger desired pattern i the
rapult

Thi zepeat element is further divided into a grid of
smallexr rectangular wnits or "pixsls 142 Though typically
square for some purposas it way be mare conveaient to
ouploy pdzal of vosqual proportions The pizel themsalves
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are dimsnsicnles wnd the actual dimansions of the image
are st Aing proce ing that 1 tha width 145 of a
pixel sad the lamgth 146 of a pixel are only set during tha
actual drilling operation During @rilling the length of a
Mzl i set to &t } that to a sel d
suaber of pulses from the carriage pulss genarator 134
similarly the width of pisal is set to dimemsion that
corresponds to the mmber of pulses from the rotatiomal
pulee geoerutor 124 Thus for ease f explanation the
pixels are shown to be square in Pigurs 8; bowever it i
Dot required that pizsl be sguare but anly that they be
rectangular
Each column of pixel represent oma pas of the

workpiece past the focal position of the lassr Thi ocolumn
is repsated ss many times as is required to reach

around vorkpd 102 Esch white pixel

=n off to the laser that is the
laser i emitting mo power and emch black pixsl repressut
s on instxucticn to tha lassx that is the laser is
wnitting & baan This results ina inp) bioary £i1 f
l1aend 08 vhere a1 or vhite 1 an instruction for the
laser to slut off end 0 or black is an instructiom for
the laser to tum on Thus in Figure 8 area 147 148 and
149 correspand to instrugtions for the laser to sait full
pover and will resvlt in holes in the workpiece 102

Refexxing bank to Figure 7 the contents of an

engraving £il are sent in a binary form whare 1 is off
and 0 4 on by the main computar 142 to the laser 137 via

43 By the time sach

the of tha is adj to
confoxm to the 1 e of the pixzel After each golumn of the
file is completed, that columm is sguin procsssed ar

ropeated until the entire circusfersnca i cospleted
While the instructions of column are baing carried out
the traverse drive i wovad slightly The apesd of traverse
is set so0 that upon coepleti £ al
engraving the traver drive ba moved the focusing lens
the width of a column of pimal and tha pext colwmn of
pizsl 1 processed Thi ommtimuss wntil the end of tha
#i1¢ 1 reached and the file is again repeatad in the axial
dimension until the totsl desired width is reached

In this epgrosch each pass producos muber of
nacrow oubs in the material zathar than a large bole
Secause thass cut are precisaly regl tered to lins up
ide by- ide snd the tisct 1
bol

Pigure 91 a d of a portiom of
mmmmmuﬂlymmmunm
utili iog the file of Figure § Tha surface of the suppert
menbe is & mwoth plansr sxface 132 with a series of
oo ted hexagonsl holes 1S3

A highly preferred method for making the laser

d thres il joal support i
throngh laser modulation Laser modulation is carried cut
byp.-nmlllyvmthhummlp!-lby;ml
basis In laser modulaticn the simple on ox off
fustructions of raster somn drilling are xwplsoed by
instruotions that sdjust on gradual soalo the laser pover
for each individual pizel of the laser mcdulation file In
thiv maoner & thres 1 can bs d
to the workpiece in a single pass ovar the workpisce

Laser modulation bas eversl advantages ovar othar

of thres 1
support maober Lase sodulation produnes a cns plece




aamles mupport membar the P d My
caused by ths presence of a semm With lasar modul ticn
the support muber 1 completed in wingl operation

of thus ing efficiency
snd decrsasing cost laser ol probl
with the regl txmtion of patterns which can ba problem
in wulti step sequential oparation lasar modulation also
allows for the don of 1 with
complex aver & ial 4i tancs By varying
the instructions to the laser the depth and shape of &
feature can be precisaly controlled mad festure that
continucusly vary im cross ssction csn be formad The
regular of the and
ral tive to ona anothar can be maintaioed

Rafarring aguin to Pigure 7 during laser moduletion
the main computer 142 may seod instructions to the laser
137 in other than & sizpl on or off format For
exxpl the iwple binary file may be replaced with an 8
bit (byte) format which allows for vwari tion in powss
enitted by the lasexr of 256 possible level TUtill inga
byte format the instruction 11111111 instruct the lawexr
to turn off 00000000 ingtruots the laser to emit full
power and un such as the
lawer to emit one half of the total avallsble leser power

A laser modulation file can be crested in many weyw
One such mathod is to the file ically using
gray scale of a 256 colax level computer image In such
gray scale image black can represent full power and whits
can represant 5o power with the varylng levels of gray in
dinte pover level A mmber of
hi csp ba used t visualise ar
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creat uch a laser-poulpting f£ila Dtili fog such fil
the power smitted by ths laser i modulated an pixal by
pdxal basi snd =n therefars directly soulpt a three

dimensicnal topogrsphical support wesba While am 8 bit
byte format is dasaribed here othar level such as 4 it

16 kit 24 bit or other csn be
A suitable laser for us in lase modul tion system
for laser soulpting i fast flow COx lumer with a power

ocutput of 2500 watt although laser of lower power
output oould be used Of primary concern is that thas la er
must be abl to switch powsr lavel as quickly as possibl
A prefarred meitching rwte i at least 10 kix and even more
praf rrod is a rate of 20 kix 7ha high powsr-switching
rate 1 nseded to be able to prooas as many pixzel per
second as poasible

Figure 10 shows grephical regresentsticn of a laser
modul tico fils to produce a mpport member using laser
moduletion The suppost sesbar mads with the £il of Figure
10 1 used to make the three-dimsnsional apertured film
shown in Pigure 3 Im Figure 10 the black aress 154
indicate pimels wvhare the laser is instructed to emit full
power thareby creating & hole in the support mesber which
ocorresponds to sperturss 12 in the three dimmmsionsl

£ilm 20 11 d in Figure 2 Likewl  white

areas 155 in Figure 10 indicate piwal where the lasar
recaives instructions to turn f£f thareby leaving the
surface of the support mssber intact Thes intact areas of
tha support mesber 4 to tha 14 of
the thres-disensional spertured film 20 of Figure 3 The
gray arma 156 in Figmw 10 indicates pixals where the laser
is instrusted to emit partial power and produce lower
region ou the suppart mmber This lower regiom on tha




support menber corresponds to lower region 16 on the thres
dimmsional spertured f£ila 20 of Figure 2
rigure 11 shows a grephical representaticm of laser

lon fila t mpport mewber using laser
modulation As in tha lasar-drilling file of Figure 8 each
pixal o the of the
workpieca Each rov of pixels repre ent a position in the
axial of the workpd to be Each
oolum of pimml represants peoaition in the
drouat ition of the warkpi Unlike the £i1

of rigure 8 however each of tha laser instructions
represanted by the pixals is no longer binary
instruction but bas basun replaced by 8 bit oxr gray scale
instructions That i each pixsl has sn 8 bit valus which
transl tes to a specifi power level

Figure 11 i & graphiosal representation of a lasar
wodulation file to produce support msmbar using laser
modul tion The fil ehows & saria of nins leaf like
structures 159 which are sbown in vhite The leave are
ssriss of white pixsls and are instructions for the lasar
to ba off snd emit no powsr Leaves of thess shapes
therefore would form the uppermost surface of the suppart
member fter the pattern has been sculptad into it Xaah
lgaf strusture contains a serie of ix holes 160 which
are dafined by the stem liks strxuctures of the leaves and
extend the thickn £ the workpd The hols
160 consist of an area of black plxsl which are
in tructions for the lasex to emit full powar and thus
drill through the workpiece The leaves are discrets

maarofeatures 1 e by thesgalves they do not form a flat
planar structure as no leaf intarconnects with amy othsr
leaf Tha of thi 4 of

a closs packed taggered pattern of hexagomal black areas
161 which are al o instructs for tha laser to emlt full
power and drill bole through tha workpiece The fiald
162 which dafines hols 161 1 at a lasar power level
that 1 neither fully an nor fully off Thi produces a
saoond planar res which i below ths uppermost surface of
the workplece ss dafined by the off instrustiona of the
white areas of tha leaves

Figure 12 1 of a lase
thres dimensianal topographicel support mesber produced by
laser modnl tion utili ing the laser modul tiem £i1
depicted in Figure 11 Figure 12A is & cross sectional view
of the support membar of Figure 12 Rsgions 159 of Figure
12 and 159 of Figure 12A corraspond to the lsaf 159 of
rigure 11 Ths vhite piml instructions of aress 159 of
rigure 11 have resulted in the laser enitting no powar
during ths processing of those pizal 7The top surface of
the lesves 139 and 139 to tha inal
of the workpiace Holes 160 in Figure 12 ocrrespond to the
bluck pixel arsss 160 of Figure 11 and in processing thase
pixzal the laser ewits full powsx thus gutting hole

sgh the workpl The £ilm 162

of Figure 12 and 162 of Figure 12A oarrespond to tha pizel
ares 162 of Figure 11 Regian 162 rosults from processing
the pizels of Figure 11 with the laser smitting partial
powar This produce an area in tha support cesbe that is
lowar than the 1 of tha snd that
is thus lower than the top surface of tha leave
Acoordingly ﬂumﬂmm‘mum
d to each other

Figures 13 and 13A are photomicrographs of & thres
dimsnsional spartured film that has besn produced en the




support mecher of Figures 12 and 13A Tha aspartured film
bas raised apexrtured leaf shaped macrof stures 176 and
176 which correspond to the leave 159 and 159 of the
support mamber of Figures 12 and 12A Xach of the leaves is
di cret and disconnected from 11 the other leave Each
leaf ccntaios apartures i each leaf i an apartured
macrofeatura 7The plans defined by tbe uppmrmost surfaces
of all the leaf shaped regions 176 and 176 is the
upparmost surface of a plurality of disconnected
tures The 177 and

177 dsfine a regicn that is t lower dapth in the film
than the leaf shaped ragions Thi gives the visual
impres ion that tha lsaves are embossad into the film

The lasar soulpted support wesher f Figures $ 12
and 12A have siople gecwstries That i successive cros
soctions taken parallel to the uppermost surface of the
mpport mesuber 8re essentially the same for a significant
dapth through the thickness of the support mesher For
exazple referring to Figure $ sucoassive cross ecticns
of this support masher taken parallsl to the surface of the
support assber are sssntially tha same for the thicknass
of the support mesber Similarly cros sections £ the
mpport mmber of Figures 12 and 12A axe essentially the
sams for the depth of the lesves and are essentially the
same from the base of the lezves through the thickness of
the muppart meuber

Figure 14 1 il of
laser modulation fil to produce las  sculpted mpport
wasbar using laser modulation The fils contains a central
floral elemant 178 and four alement 179 each of which
omstitutes a quarter of a floral elemmt 178 which
combine when the file is repested during laser asculpting

Figure 14A is a 3 repeat by 3 repeat graphical
of the 1] vhen the £il1 of
Figure 14 is repsated
PFigure 15 is a megnified view of tha area B of Figure
14 The gray srea repressnts a regicn of pixels instructing
the laser to emit partisl powsr This produces a plesar

ares below the of tha i in gray
rogion 180 is a series of black arwas 181 which are pixels
instyucting the laser to emit full powexr and drill aries

of hexaganal shaped holes through the thicknass of the
workpiece Cemtral to Figure 15 is the florul element
corresponding to the floral element 178 of Figurs 14 Ths
flaral elemanmt consists of center region 183 and six
petal shaped regions 182 which again repressnt instructions
for the laser to emit full powsr and drill hol throvgh
the thickn, of tha d Defining the out ide edge
of tha cents region 103 is region 18¢ Defining the
out ide edgs of the petal regicns 182 1 reglon 184
Regicns 184 and 184 Teprasent a series of instructions for
thes lssex to modulate the emitted power Ths central black
region 163 and its outside edga region 184 are joined to
the region 184 by region 185 which represents instructions
for the laser to euit the ssme power level as the
background area 180

Pigure 16 1 an enlarged graphical representation of
partien C of region 184 of Figure 18 which forms the
outline of the canter region 183 of Figurs 15 The portion
C oomtains & single rov of white pizsl 186 which instruct
the lase to turn £f This defines part of the upparmost
surface of the support mesbar thet remains after
proosssing Tha rows £ pizel 187 and 187 instruct the
laser to emit partial power The rows 168 189 190 and




191 and the rows 188 189 190 and 191 instruct the
lager to emit progres ively iscressed level of powar ZRows
192 snd 192 instruct the laser to eait the powar level
also repressatsd by region 185 of Figure 15 Rows 194
194 and 194 instruct the laser to emit full power and
form part of region 183 of Figure 15

Az sach colum of Figure 16 is proce sed the laser
emit the partial power represented by rows 192 and 192
Rows 191 190 189 188 s=od 187 instruct the laser to
progres ively decrsass the power emitted until row 166 is
processed and the 1 er i instructed to not emit power
The rows 187 168 189 190 and 151 then instruct the
laser t again progressively incremse thh power emitted
Sows 194 154 and 194 instruct the laser to sgain emit
£ull power ta begin drilling tixough the warkpisce This
zesulta in tha of a od
which lopas from the bsckground plans to the surface of
the werkpiece md than slopes back to the hole arsa thus
producing a radiused shape

Depanding en tha size of the pixel as dafinad during
proce ing mnd the variation in emitted lasar power for
each row the aime and shape of ths rssulting laser

can be For le 4f the

wariation in power level for each row of pixals 1 emall
then a shallow hapa i

y if the in power level for each rov of
pizmal i grestar than daep ¢t ep shape with more
rd Ar oross is in pixel ime
also affect tha of the e If the
pixsl i is kept smmller than the sctual dimmeter of the

lager beam then smooth blended shape will

be produced

Figure 17 is a photomicrogzuph of the lasar sculpted
support masber resulting from the prooas ing of the file of
Frigure 14 by lase wodnlation The photowlarograph shows
raised florul alemesnt 195 which corresponds to ths floral
elemsnt 178 of Figurs 14 and the flarel elemsnt of Figure
15 The photomiarograph Also shows portions of additiomal
florul elements 195 Raised florul elemsnt 195 originate
in the planer region 196 which oontains boles 197 Floxal

element 195 and 195 are di from ane and
thus do not form a cantimious planar region
Figure 18 1 sn enlarged of 1

of the florul element 195 of Figure 17 The camter ircular
slement 158 is tha ares produced by the lasar modulatien
instructicus cootained in region 184 of Figure 15 The
elements 199 are parts of the petsl elements of the florel
elemsnt 195 of Figure 17 Thase petal elemants axe produced
by pizel instructicns depi ted in regicn 184 of Figwre 15
Thase sleneuts deacustrate an exammpl of type of camplex
geamatry that can be created by laser modulation The

central has n dod croas ection
That is uny cos of wserie of aros ectional planas
taken parallel to ths arigi of the

i e through tha dapth will differ from mny other of such
aros mecticoal planss

¥igure 19 is a photomicrogzwph of tha upper surface of
film produced on the support member of Figure 17 Tha
£ilm has an spertured planar area 200 ooutaining boles 201
that correspands to plaar region 196 of Figure 17
Extending above tha planar area are floral areas 202 and
202 which correspond to florel elemsnt 195 and 195
respectivaly of Figure 17 The flarel areas 202 and 202
give the remulting spertured film an esbos ed appearsnce in



a single cperation In addition the floral sreas define
additicnal larger holes 203 and 204 to improve fluid
transmission properties

Figure 20 is sn enl rgement of the florml ares 202 of
Figure 19 The flaral arsa coaprises hole 304 and the
205 EKlement 205 of Figures 19
and 20 has  complex gecmatry in that it has ssmioircular
cros sa tiom Agein successive aros sections tekem
parallel to the surface of the film taken through its depth
are different

Upon cospletion of the laser sculpting of the

it osm be ed into ths abown in
Figure 21 for use as & mpport msuber Two end ball 235
are fitted to the interior of the warkpiea 236 with laser
soulpted ares 237 These end ball can be shrink fit
press fit ttached by mechanical means such us straps 238
and scxews 239 as shown; or by otber wechanical means The
end bell provide s method to kesp the workpiece circular
to drive the finished asseshly and t fix ths campleted
in the ppRratus

A preferred spparvatus for producing such three
dimgnuional spartured files i schematically deploted in
rigure 22 As shown hars the support mamber is a rotatable
drum 753 In this particular sppermtus the dnm rotates in
a ri 4 i danm 753
i  bot al nossle 759 to L £
bot wl to impinge directly on the film supported by the
laser sgulpted mpport mesber Means i provided to retract
bot ai nosxle 759 to svoid axca sive heating of the film
whan it 1 stopped or moving st slow speed Rlower 757 and
beate 7580 coopsrat to upply hot air to nosmla 758
¥o itioned inside the drum 753 directly opposite the

possle 759 is vacuum head 760 Vacuum head 760 is rmdially
ak axd positicned so as to the
murface of drum 7683 A vacum ource 761 is provided t
oontimoously exhaust vacuum haad 760

Cooling sons 762 is provided in the intarior of sad
contacting tha irmer surfas of drum 753 Cooling xone 762
is provided with cooling vammm sourcs 763 In cooling mcna
762 oooling vacium scurce 763 drwwa sabient air through
the spertures mmds in the film to set the pattern reated
in the aperturing scme Vacuum source 763 also provide
masns of holding the f£ilm in place in cooling sone 762 in
drum 753 and provides means to isol ts the film from the
effeats of tausion produced by winding up the fila sftar
it aperturing

Flaced on top of laser sculpted support msuber 753 ie
s thin ocootimous uninterrupted f£ilm 791 of thermoplastio
polyneric material

An of the al area of Figure 22 1
shown in FPigure 23 As shown in this esbodiment vacum
haad 760 has two vacuum lots 764 and 765 axtending acxoss
the width of the film Howsver for some purposes it may
bs to us vacuum for eanh vacuum
slot As shown in Pigure 23 vacuus slot 764 provides a
bold down xome for the starting fila as it spproachs air
kuif 758 Vacuum lot 764 is cormected to a source of
vacuum by a passageway 766 This anchors the incoming film
751 ecurely to drum 753 and provides isolation from the
ffects of ion in the fila by tha
umrinding of the film It salso flattens film 751 on the
outer surface of drum 753 The second vacuum slot 768
defines the vacum aperturing sane Immedi tely between
lot 764 snd 765 1 interwsdiate mupport bar 768 Vacum




head 760 1 positioned such that the ispingement podat of
bot air 767 is above di te support
bax 768 Thas hot air is provided at a suffi it
taxperature sufficient angle of incidence to the film
and at 8 suffi iant di tenge from the film to =zuse the
#iln to bacome softened and daformable by farcs applied
thereto The geamstry f the apparatus ensure that the
fila 751 when softenad by hot air curt in 767 is imolated
from tansion effects by bald down wlct 764 mnd cooling sane
762 (rigure 32} Vaouum aperturing mcme 765 1 immadi tely
adjucent bot air curtais 767 which minimize the time that
the fila 1 kot and p beat to
mpport mewber 753

Eafarring to Figures 22 and 23 thin flexibl film
791 is fed from a supply roll 750 over idler roll 753 Roll
782 may be ttached to load call or other mechanism to

the feed of the dng film 751 Tha film

751 1 than placed in intimate contact with the mpport
mapbar 763 The film and support mmmber then pass to vacuum
mons 764 In vamnm sons 764 the differential pressure
furthar force the fila iato intimate oomtact with support
magber 753 The vacuum pres ure them isol tes tha filw from
the mpply teosion The f£ilm mnd suppert wesber cowbinstion
then pesses under hot air curtain 767 The hot air owrt in
baat the fila and support mewber cosbination thus
softening tha film

Tha heat softensd £ilm and the support wasber
ommbination then pas into vacuum sone 765 whore the heated
£ilm 1 by tha diffe ial pre ure end assumes
tha topography of the mupport mmcber Tha heated film aress
that arve located over opsn areas in the myport mesber ave
furthe deformed into ths open areas of the support member

® a9

If the heat and deformmtion forve ars sufficient the fila
over tha open areas of the mpport mesber is ruptured to
creata mpartures

The till hot spartured film and wupport mamber
cosbinsticn than passas to cooling sone 762 In the cooling
sons a sufficient quantity of ambient air i pulled through
the now-zpartured film to cool both the filw and the

The coaled film is than removed from the suppart
megber around idler roll 754 Idlar roll 754 msy be
attached to a load cell or cthar machanisa to control

The f£ilm thea pesses to finigh

roll 756 whare it 1 wound up

Figure 24 is a of an film
800 of the priar art that wvas produced cn a support masber
that bas been raster scan drilled utiliwing the file of
Figure 9 7Tha surface of thi spartured film is a planar
surface 852 vith a serie of nestad baxagomal holes 833

Figure 23 is of
film of the prior art that was produced cn another support
masher that was produced by raster soan drilling The
surface of thi aspertured fila i aleo charmgtarized by &
plaoar surface and a eries of nested hamagemal holes that
are larger than those shown in Figure 24

rgure 26 1 a of &
of thres dimensional apertured film of the present
i don with an of and
macrofeatures 7The film 9500 of Figure 26 has spartures 12
with 14 All of the spsrtures 12 and
14 are A © that their

relative po iticos to cos another ave regular



¥hile the method of dog & three di

apertured film has been dsscribed using bot air curtain
as ths mechsnism to heat the fila any suitable wethod such
as infraved heating heated roll or the like may be
esployed to produc an apertured film using the lasar

thres 3 1 support wember of
this invemtion

In wethod for - wp film the

incoming f£ila upply systam csu be replaced with a suitsble
extrusion system In thig case the extrusion system
provides 8 filn extrudate which depending on the
extrudate tempersture cap either ba cooled to  suitable
tesperature by various maans such as cold air blast or
chilled roll prior t oontacting the thres dimsnsional
topographical support or be hrought iz dirsct contact with
tha thres dimemsional topogrwphical support The film

and 4 are then subjected to the
sae vacmm forming foroes as described above without the
need to heat ths film to soften the film to make it
daformable Figure 27 is croms section of a two layer

to the Tha
onpri body laywr 500 in thi ocase
manoven ovarlyiog a eomd layer 501 also nonvoven

Becond layer 501 comprises plurality of mmorofeatures 14
projecting in the divection £ the body contacting layer
(]

The two layex -y b used as
a cover/ layar of an articla wuch as
sanitary papkin psutiliner diapsx incontinsnos pad or
othar imilar for from the body

such as monses urina fece or sweat Prefermbly the
absorbent article is a sapitary aspkin or a pantiliner

Buch sanitary napkin or pantiliser may bave an
approxisat ly lar oval dogh or peazut ahape
M.wur.hmmotmmmid it 1e
ay vary For exsmple anitary napkins typiomlly have
caliper of about 1 4 to about 5 mm a length of about 8 to
about 41 centimsters (cm) and & width of about 2 5 to
abogt 13 cm Pantilinars typically heve a caliper of 1 &
than about 5 mm length of less than about 20 ca sod &
width of less than shout § cm

The two lsyer tructure i placed over suitable
absorbent core which is typically ccmprised of loosely

't xial such as oallulos

fibars including wood pulp regensrated cellulose fibers
or ootton fibers ox other 18 1y
Jnown in the art inoluding scryli fibars polyvinyl
alcohol fibers peat woss sad suparmbsorbent polymers

Tha absorbeut srticl way a
that is lally ax le to liquids
the exterior of which forms the garmmat fsolng surfece of
ths ™ way rise sny thin
flexihle body fluid imparmesbl matarial such as a

ric fils for polypropyl
ar cal the my be a

nﬂ!lllyﬂuuun-hhnmlmtmhmt:undh
be ispermsabl such as iogpregusted fluid repsllent peper
or poo-woven fabriu smterial or & flexihl fosm such as
polyurethane or cross linked polysthylese Tha thicknes
umwmm—an—-m—uaun

typically iw about D 025 mm to 0 031 = A wariety of
matsriale ave kuown in the art for nee as buckshsst and
any of these mmy be ussd 7he my bs

1 £ilm that ip @ barrie t liguids but parmits guses



to e 1s for this
wicroporous filas in which microporosity is created by
tretching an orimnted film B8ingl or multiple layers of
permeabl films fabriocs and combinstions thareof that
provide a tortucus path and/or whoss murface

tlos g a liguid repallent to tha
penetration of liquids way also be used to provids a
breathable backsheet

A cross icoal view of an articl
cooprl ing a two layer tructure saocording to the invention
is shown in Pigure 28 The two layer tructure is used as
a cover/transfer leyer The axticle |

503 ying the is an
core 502 Overlying the sbecrbant core i the two laymr

structure 304 Two layer tructure 504 comprises
nonwoven first or body contacting layer 500 over a econd
layer 501 that is an apertured film The apertured film

£ ad 14 and 12

The absorbent articl mey ocapri othar known
zaterial lsysrs and additives wsuch as adhesive
release paper foam luyers net like layars perfumes
medi amsnts ooisturisers end the like many exmopl of
which are known in the art

Exsuples
of the ooxprising fluid
permaable first layer in fluid coommication with fluid
parmsahle second laysr wherein the laysrs contact ons
1ly only a plurality of
a have £luid

with ocosponant lsyer having & plurality of disccansoted
magrofeaturas have low Fluid Penetration time
Mditiocnally ai
spertured film having a plurality of discormected
morofeatures axhibit Repeat Insult Tiwe that increases
less than about 40% over six insult

Strustures ancording to the present invention
cosprising an spertured film having a plurality of
a ¢ les 1 2 and 3) =xd
tructures containing exples of conventional) apertored
#ilm (Prior Art 1 and 2 wars couparsd as trunafer layers
using the Pluid Penectration Test and the Repeat Iamult
Te t The test fluid uaed for the Fluid Fenmatration Test
snd the Bepeat Ingult Te t was synthstic menstrual fluid
having a vi of 30 ipnise at 1 radisn pex second

Tast assenblies were made from Exazples 1 3 and Prior
Art 1 and 2 using cover layer ahscrbent core and barrier
from the commarcially aveilsble sanitary napkin Stayfree
Ultra Thin Long with wings distributed by Parscoal
Product Company Divi ion of MoKeil PPC Inc Skillmam NJ
The cover layer is tharmlly bonded polypropylems fabrio;
the absorbent core 1 1

and the barrier is poly film
The cover layer snd transfer lsyers ware each carefully
pesaled avay from the the oore
which to the 4 £ilm

Next & plece of transfer layer msterial to ba tested vas
cut to a sime approximately 200 ma leng by t least the
width of the absorbent core and pressure sensitive hot
malt such us HI 1ly availabl
from ER Fuller Coxporation 6t Paul M B5110 wes spplisd
to the sids of the layer 1

a|



adjacent to the of the oore
Adhasive vas spplied to the matarial to be teated by
transfer fron raleas paper which wvas coated with
sppruxizately 1 55 gram per square mater Ths trunafer
laysr material to ba tested wes ariented with adhasive aide
towaxd the absorbent core and placed on top of the

core To lete the test the cover
layer was placed over the trunsfer laya material to be
tested
Anothar structure sccording to the imvemtiom (Exswple 4)
was lso tested using ths Fluid Penstretion Te t This
tructure compri ed & nonwoven lsyer with a plurality of
al Thi vas mds as
follows Both the body-contacting lays mnd the second
layer compri The body layer
omprised & point bonded noowowen compri ing a blend of 40%
3 danisr and 60% 6 dsniar polypropylene staple fibars with
a basi weight of 34 grame par square matar {(gws) The
sacand layer in this exaspl was made from a 30 gm
staxting nonwoven cospriging s blend of 50% polyester
fibers and BOA bicomponant fibers baving a sheath of oo~
axound core and availabl frem

Libeltax n v in Meulebeks Belgium
Discrete macrofeatures were formad oo the appropri te

nonwoven lsyer by heat tha with

matal plate having & of

truncated ccmes The heat of the ting

wes by the

the matal plate and € 35 mm thick rubber back wp surface

and pressing at pressure of 30 1 kg foxrcm par square
and of 107 C for 15 secands The

metal plate had of oones in

(AT
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taggered rows an 6 36 m centars BEach cous was
spproximataly 3 5 mm in diamster at it base snd 1 2 wm in
dismeter at its top and 2 8 om high Tha haab shaping

cre ted discrete on the of the
nonwoven

¥When tha body-cantacting layer va placed over tha
socoad layer with the smorofeature projecting in the
direction of the body-facing layer the two layers

oach other 1ly enly the

macrofeaturas in the second layer

Thi two-layar tructure was plwoed cver an absarbent
core material compri ing wood pulp snd superabsorbent
polymsr such as that described in U8 B 916 670 to Tan et
al vhich is bared by The two
laymr tructure was placed agaiust the absocrbent core
material with the seoond layex facing the shearbent care

1 A fluid barrier layer wes placed aa
tha opposits of the core 1 to foxm
sn sbecrbent article for use in ahsorbing body fluids such
as for example menstrual fluid

As ooaparisan two layar structure comprising the
same nonwoven layers but peither layer cosprising
macrof tures (Bxample 4 Control) wa also subjected to
the Fluid Fenetration Test

Table 1 das ribas commarcisl products te ted smd the
absorbent test assewbliss made using examples of the
and 1 prior art
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[Note 4. Absorbert Core s fhe sbecrbent aore of of Exampls 4
o ot 5.1 am by 902 om.

It has been found that of the
coopri ing thxee dimmsional apertured filma or nomvovens
with plurality of discummacted macrofeatures bave
improved fluid bandling properties Im particular the
structures had low Fluid Penstratics Tims wvhan used
layer in dai bl

Additicnally the ompurising th
apertured films exhibited Rapeat Insult Rate that
increases les then sbout 40% over six insults

#1uid Penstration Time snd Repest Insult Time are
weasured according to the following test methods

ws inal
conditioned to 31 4 and 63%
i Prior to the tests the ocmercial

8
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and tast ias wers conditiomed t for at
least # hours

Fluid Penetration ¥ims (FPT} 1 measured by placing
sample to be tested undsr Fluid Penstration Test arifics
pl ta The arifice plate cousists of 7 6 om X33 4 cm
plats of 1 3 cm thick with an lliptical
corifice in its canter The ellipti oried 38
ca along it major axi and 1 9 cu along it winor axis
The orifice plate is cwstered on the wmpl to be te ted A

10 oo 7 al of tast fluid I
bald over the orifice pl te such that the exit of the
syrioge i sppraxcimately 3 incha above the orifice 7The

i held ly parmllel to the surface of
the test pl te the fluid i then expalled fxuom the syrings
ot a ruta that allows the fluid to flow in  stream
vertical to the test plate into the orifice and a top
watch ip started when the flnid first touchss the smaple to
ba tasted The stop wetoh i topped vhea tha surface of
the sampl first becames visibl within the orifice The
lapsed time on the stop watch i the Fluid Penstration
Time The aversge Fluid Penetration Tism(FPT) is oalculated
from the result of testing five sasples

The Repsat Insult Tizme is msasured by placing sample
to be tested i  Resilient Cushion oovering the sample



with Repeat Insult Orifiom Plate then applying te t
fluid scoording to the chedule described

Tha Rasilient Cushicn i wmade follows & noowoven
fabria of low dengity (0 03 0 0 g/ax3 wmeasured t 0 24 kPe
or 0 035 pai) is used as a resilient satarial Tha
nonwoven fabrio i ocut into rectsngular shasts (32xidca)
which are placed oos cn top of apothar wmatil tack with &
fres beight of about S cm is reached The ncowoven fehrio
tack is then wrepped with ane layer of 0 0 mm thick
polyurethans elastomeri film such s TUFZARE film
(marufactured by Lord Coxp UK) which i sealed an ths
back with double face clear tape

The Repeat Insult orifice plat comsicts of a 7 6 am X
23 4 om plate of 1 3 cm thick poly with oireul
arifice in its center The dimmeter of the ircular crifice
4 20 oam The orifice plate i omntarsd om the sampl to
be testad A 10 co ing 2 ul of
te t fluid is held over tha arifice plate such that the
axit of the syringe 1 approxinataly 1 inch above the
1£4 The i bald ly parallal to the
surface of the test pl te the fluid is than axpellsd from
the syzringe ¢ a zat that allows the fluid to flow in
tream vertical to the test pl te into the arifioce and a
stop wvatch 1 wstarted when the test fluid first touches the
sample to be tested Ths stop watch is stopped when tha
urfaca of the sample first becomes visihl within the
orifice The lapsed tims on the top watch is the first
fluid panetrstion time After an interval of 5 minutes
lapsed tima & wecond 2 ml of test fluid i expalled froem
the syringe into the irouler orifics of the Repeat Insult
orifica Plate and timed as previously described to obtain
second fluid penetration time Thi seguence is Yepeated

until a total of ix fluid insults each separated by 5
odnut bave boen timsd The Percent Incresse in Fluid
Penatration Tise fter 8ix Ingult 1 caloulated as 100
time the diffarence between the first and ixth insult
times divided by the first insult time The Average Pervent

in Fluid ion Time i calculated from the
rosult of testing five ampl s

]
e | |-
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1 A two layar tructure for use iz an absorbent articl
coupri ing a fluid parmsabl first luysr in fluoid
communication with fluid pezmesdle sscond layer
said layers ing coe ially emly
tirough plurality of di oomectsd macrofeaturss
projecting from eithar aid first layer oxr said second
layer

2 The tructure of claim 1 wharein said macrofeaturs
aach have a maximm dimension of at least sbout 0 15
=

3 The tructure of claim 1 wherein said sscrofeatures
each have a maxizun dimmmgion of at least about 0 305
m

4 Tha structure of claim 1 whsrein said macrofeatures
each have maxisun dimension of at least about 0 50
L

S The tructure £ claim 1 wvharein said mcrofeatures
project from the first layer in the direction of the
sesccnd layer

€ The tructure f£ claim 1 vhareia said sacrofestures
proj t from the ssoond leyer in the direction of the
first layer

7 The of claim 1 said £fi t layer and
said pecond laysr are indspesdently a nonwoven fabrl
or an spertured f£ilm

8 The of olaim 1 said econd leywr is
[ 3 film with

9 The of claim 1 in said econd layer is
a web with

10 Tha tructure of claim 1 vherein said secomd
layar i an 2ilm n fixet

second surfecs and & calipar dafined by a first
plane and a second plens said film ocompri ing
plurality of di comnected macrofeatures and a

plurality of sadd by
sidewell originating in the first murface snd
ly in the ai don of the second

surface mnd terminating in the second plame wherein
the fir t surface is coincident with the first plana
at said and the itd of
said apd is

1n The tructure of claim 10 wherein at least &
portian of said sidewall bave a first portion thereof
originating in said first plane

12 The structure of claim 10 wherein st least 30%
of said ideswall hava fir t portion thereof
originsting in aid first plans



12 The trugture of 1 im 10 wharwin t least &
portion £ said idewall ocomprise a second portiom
originating betwesn the first plans and tha second
plama

14 The tructure of alaim 10 wharein the ratio of
spertures to macrofeatures is at least ana

16 An sbsorbent arti 1 oomprising two laymr

ylng an leyexr saild trusture
ooopri ing & fluid permaabl firwt layer in fluid
commmication with a fluid parmasble secand layer
sald layers "] 1lly cnly
through a plurality of ai
projecting from ither said first layer or said ssoomd
layer

16 A two lgyer tructure for use in absozbent
del ing & fluld first layexr
thres di £ilm in fluid
commmication with a £luid psrosabls second layer
said first layer couprl ing a plurality of spertures
and  plurality of
in tha direstion of said sscend layexr each aparitured

being dai froa other spertured
macrofeatures vwherein said layers contact cue another
1y only said
macrofeaturas

17 The tructure of claim 16 wherwin aid
macrofeatures each have weximms dimgnsion of at
laast mbout 0 15 =m

%6

‘WO QI FCTUSIIN44
10 The structure of claim 1§ wherein sald
each have a of at
least about 0 305 mm
k) The structure of claim 16 wheredn said
each bhave a dai ion of &
1 ast about 0 50 ma
20 The structure of claim 16 wherein said seocond

layar i nonwoven

a The structure of alaim 16 wherein said second
layer is  secoud spertured film

22 The tructure of claim 21 whersiz said second
£ils oompri a first surfi a second

surface caliper defined by a firet plans and &
second plane and a plurality of apertures said
spertures defined by sidewall originating in the
first surface and axtending gensrally in the direction
of the second mzface and terminating in the second
plane at least portion of aid idewell compri ing
a first portion originsting in the first plana

2 The structure of claim 22 vherein at least
portion of said sidewall ooxprise econd portion
originating between the first and second planes

24 An absorbent artiale compri ing s two layer
an ab layer waid tructure
couprigiog & fluid permeshle firmt lsyer cospri ing
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thres dimensional spertured fila in fluid
compamication with a fluid permeshle s cond layar
said first laysr coupri ing plumlity of sperturas
and a plurality of
in the direction of said second laysr each apertured

baing from othar apartured
waczofeatures wherein id layers contact cne another
1y caly nid
macyolfeatures

A two layer structure far use in absorbent

ial ising a fluid b body
contacting layer in fluid commmication with fluid
permaahle s cond layer said seccnd layer cenpri ing a
plurality of waarofesturss projecting in the direction
of said body contacting laysr aid ssorufeatures
beiog dis £rom one and said lxyers

o lly only satd

marafestures

The structuxe of claim 25 wherein said body
layer is a

The stxucture of cluim 25 wherein said body
contacting layer 1 =n spartured film

The tructure of clain 25 vharain said
macrofeatures each bave maximm diwensico of t
least about 0 1S mm

B>

a9 The structure of claim 25 wharein said
macrofeatures each bave & maximm dimension of st
least about O 305 ms

30 The struoture of claim 35 wherein aid
sacrofeatures each bave s maximm dimnsion of at
least about 0 50 m

k3 Tha trugture of claim 28 wherein said second
layer comprises DOmWOVER

3a The structure of clainm 38 whereis said econd
layer comprises wswoond spertured fils

» The structure of clais 32 wherein said econd
lm a fizst a sscopd

surface caliper definsd by first plane and
soond plans and a plurality of sparturas said
apextures datined by sidewalls originating in the
tirst and 1ly in tha &l A
of the second surface and terminating in the seccnd
plane at least portion of said sidevalls couprising
a first portiom originating in the first plane

kL The structure of lsim 33 whereic et least
portion of said sidewall ccsperies 8 seoond portion
ariginating botween the first sud sacaod plenas

3 An absorbent srti le cowprising s two laywr
[ layer said structuce
camprd ing a fluid b body loymx in
£luld commmication with fluid pacmashl second




layar said seoccnd lxyer comprising a plurality of

macrof ature in the don of aid body
contacting layer said ssorofsatures being
al from ane and said layers

ing ona dally only said
macrofeature

k1) A two layar structure for use in absorbent
arti les comprisiog a fluid parmssble first layer in
fluid commmication with a f£luid parmsable secand
lxyer said layaxr ocntacting one anothar
ly only plurulity of discomnected
macrofeatures projecting from aither said first leyer
or aid second layer said macrofeatures being visibl

to a normml ided ey at a p lar distance
of about 300 wm betwesn the eyo and said
macrofeatures
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EMBOSSED LINER FOR ABSORBENT ARTICLES

EELD OF THE MYENTION
The s rolsted personal L Mor R
m systom for aticles such as feminine care mapkane,
dispars and training pants wound cere and and adult

products having @ iner with medifiad surface charecieristics o improve perfonmancs

Désposabie procucts generally have a structure incuding & top sheet material (siso
rofesred 1o aa & cover shest) an shworbant core and a fluld repelient backing shest. Same
may slso heve 8 eurge leyer or other specisiized inyers between the top shest and
fo harsin =8 & “iner” Is » combination of st lesst 8
firat inyer (top shas() and & second leyer (wrge layer) which are in face-to-face relation.

The function of tha top shest mataris, since It is the isyer In contact with the user's
body s to provids the necessery softness for the User's comtfort whils wearing the
product but, more importantly & should have the siruchl characteristics 1o allow rapld
sbsorbancy of tha fluids from the user's body  Fast abscrbency Is impartant i reduce the
posaiiity of fuid and into the
wesrer's garments, csusing urciosirabla leakage o staining The absarbent meteris! has

the functio the flid from the top sheet, R through
ehaorbent muteriel’s length, wicth and thickness, ng k Top
often madie from norwoven fabrics or apartwed fims. Apariured fims can be mads by
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machanieally apariuring a fim top shest with the use of a patiem roll and an envit roll &
describad in US Patent 6,530,685 to Zelszoskd et el and US Patant 5 704,101 to Majors,
etal Ancther matarial usad in this kind of application can be found in US Patent
4,342,314 sasigned to the Procler & Gamble Company in which a vacuum spertured fim
I» describad

A mxge lsyer la most typically intarpossd between and In intimate Kkl
‘communicating contact with the top sheet and ancther lnyer such as a distribution or
retention layer ‘The surge layer is ususlly adjacent the inner (sway from a wearer)
wafsce of the top shest. [t s usually desirshie to attach the upper and/or iower mxfeces
of the surps iayer to the top shest and next layer respactively in order to further enhance
bauid transfer

The abeorbent cores usad In hyglenic parsonal care products sre genarlly made
from pulp flbers or pulp fibers mixad particies. Thesa may
Incluca bincler floers for Integrity as well

The difficult challangs in the design of products to absorb the typical fiuids insulled
o hygisnic procicts such &3 feminine care products and Infent care products s well
lnown In the incustry  In the cese of Infant care products, the concem Is 1 sbeorb wine
ond facal (BM) diacharges, whils feminine care products are mainly conosmed with
menstrual fiulda to be aheorbad. Dus 1o the differences In viscosily density and
compoadion of each fluld, sach type of parsonal care product presenis a different and
compiax challange for the product designar in the of
each material used in the tinel product.

Ona common thread [n aif of the product designs ks that aach of them should ave
the sbily to sbeorb flud fast, without allowing R 1o spresd cutsids the absorbent pariphery
‘whils st the same fime kasping the fluld far ewsy from the inp shaet and the user’s body

13

fo reduce the wat sensation and possible akin iritetions that & wet top shest can produce.
For thess reasons the struchure of any prociuct shoukd to ba developad In such & way
that aach componant works well with the others to optimize their use This means thet the
sbecrbant core should heve the sbilly to desorb the fop sheet matevial at s fest mte while
having the capabilty of distributing and retsining the fuld

A mambar of pstants exist which silampt to sddress the nesded balance betwesn
sofiness and fhid sheorption. US Patent 4,323,088 to Azix, for exsmple, which describes
& top shest matarial with clevated bosses 1o isoists the surfaces from the user's body
thereby improving drynsss  US Patant 4,041 651 to Sanford disciosss a top sheat
matarial of arees i inolate the wesrer's skin from
the moishure of the absorbent. As taught in US Patant 4,323,088, howsver the 851
invention has the cisadvaniage of not having the necessary structural integrity to maintain
the materisl bossse after pressure Is spplisd  U.S Putent 3 834,588 to Messk descrbes &
nomwoven fop sheet made of long and short fbere that provids thinned areas to act ss
prefereniial pussageways for the tuld shsarption. U 8 Patent 5,885,595 to Van Hout ot
ai teachas s process of farming a matarial with & plurelily of thinned regions made in the
shape of protrusions that permit the permestion of etsem and walsr vapors. US Patent
4741041 10 o [ ] with

be provid the proper to allow time Alef
the referances dascribed sixove show the necessity of modiying the top sheet stnuchre to
provide ssparstion of the user's body and the articls whie the

for fast fuikd transler o tha core,

Thers remaing a need howsver for 8 lnar for parsonal care products thet wil
sworb fuld In desigratad regians and wil be capsblp of rataining ks Integrity during
Pressure ioeds whils siso keeping s sbeorbency characteristica [t is an object of this

£LS

\e
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Invention to provkie & novel structure that enhances the fluld sbeorption characteristica of
highly viscoslastic fuids such es menses or foces (BM) end that sisc retains iis inlegrity
nder pressure cordiitions

The cbjscis of the imention are achisved by a Lner that wil enhance tha
sbsorption chevacteristics of & porous materisl by modifying its surface. The kisel
personal care product would be one that could fast ag It ]
the product, without sliouing |t to apread cutside the abscrbent pariphery Dus to
dffarences In the fuld characteristics cbeerved between insubs, howsver the slection and
daaign of the used in & parsonal care product ere quite The
Invention heruin, therela the flukd ofan
abaorbent eysism capabis of retsining the flukl snd reducing ikslhood of lsskage whis
a0 ] using surfece modiicalions.

The surface mordificatien t sheorb viscous flukds, as, for smmpls, mensss, wrine
and B, Is ot loaat feature onin struchy
althouph en svuy of auch festires s preferred  The compasiie stnxture, refarved to
herein ss 8 Iner |s 8 composiie of of leest e first layer (top sheet) snd w second teyer
(eurge layer) which are bn face-4o-fece relation A third bayer an abacrbent leysr may
optionelly be pressnt. Any of thess elsments may have mare than ane lsyer The
wmbossing of concave festures on siruchures made of @ 1op shest and surpe layer sione
has shown the andls
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Figurs 4 shows an sxamgpls of the sy of concave features of the Ener of the
Imntion

Figurs 2 shows snother szempis of the amey of concave festures of the ner of the
lnvention

Figure 3shows  cross sectionsl view of & two leyer composits with the concsve
fasturas

Figures 4- 10 show exampios of a faminine hygiens product with concave features
locsted In various configurations on the procuct.

Fure 11 shows & tyee-imyer smbodiment having concave featres.

Fgure 12 s a schamatic diagram of & rae biock spparstus suitabia for use in
dutermining fiukd intalks time of & meterial or maderisl system.

"Diapoastis” Inchuies baing disposad of after » single Use and not infanded to be

‘washad and reused.

Aa used harein and In the ciaims, the term “comprising” is inclusive or apan-ended
and doss not exchude additionsl eismenis, compositionsl or
mathod sheps,

As used harein the term “normwoven falxic or web® means a web having & structure
of indivichunl fibers or threads which ar intarisid but not in an identiSsbie menner se 1 &
inittndl fadyic.  Norwoven fetrics or wabs heve besn formed fram many processss such es
for example b




processes ‘The basis weight of s usunlly n material
par square yard (osy) or grems par square meter (gam) snd the floar diamsters useful sre
uaually expreasad in microna. (Nele that fo canvert from osy to gem, multiply osy by 33.91)
fens” rolers o fbors that e by
moken thermopiastic msteris{ as fiaments from e plurallly of fine caplisriss of @ spinnent.
Guch u process Is disciosed In, for exampis, US Patant 4,340,663 to Appal et al. and US
Patont 3,822,616 to Dorschner et al, US Putent 3,802,817 to Mateubi ot f. US Patents
3,338,002 and 3,341,304 fo Kinnsy US Patent 3,502,763 to Heriman, and US Patant
3,642,615 to Dobo et si. The fbers mey aleo heve shapss such s thase us
Pulants 5.277 076 to Hogis st sl. US Putant 5,488,410 to Hils and £,080,970 snd
5.057.388 o Lepman et ai. which describe fibers with uncorvanfional shapes.
“Corjugsie fbere” refars t fibers which heve been formed fram ot leest two

saction of the floere wiong the length of the floere.
fhbers are taught in US Patant 5,108,820 to Kaneko et al, US Palant 5,338,552 to Btrack et
o, and US Patant 5,322 400 to Pie ot st

"Bonded carded web” relers to wabs that are made from stapie flbers which e
oerd through a combing or carding wnit, which ssperuias or bresks apart and eligns the
stapls fibers in the machine direction to form & generally machine dvection-arented
flbrous nomwoven web. Such fibars are usually In balws, which
an or picker which the flbere prior to the carding unll. Once
the wab I farmed, & than s bondad by one or more of several known bonding mathods.
One much bonding method is possier bonding whevein a powdersd schesive Is disiributed
through the web and than activaind, usually by hesting the web and adhesive with hot air
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Ancthar sulishis banding method Is patiern bonding whevein hested calendar rols
ar umacnic bonding equipment are used t bond the flbers together ususlly in 8
Iocatzed bond pattsm, though the wab can be honded scross its entire surface It so
desirad Ono exemple of & paitam s the Hesen Porwings or “HP™ pattern with sbout 8
30% bond area with about 200 bande/aquare inch as taught In ULS. Patert 3,865,048 I
Hensen and Pernings. The HP petiem hes square polnt or pin bonding aress wharein esch
pin has a skia dimansion of 0.038 inches (0.965 mm), a spacing of 0.070 inches (1 778 mm)
betwesn pins, and a depth of bonding of 0.023 inches (0.584 mm). Tha resulting petism
hes & banded ares of sbout 20.6%. Ancther fypical point bonding patiem Is the expended
Hansen Penrings or “EHP" bond patiam, which procuces & 15% bond aree  Numerms
ofhar banding patiems saist. Ancther sullabis and wel-nown bonding method
particulerly when using conjugate stapie fibers, i through-air bonding wharein hot oir is
pensed through the wab, st isast partially mefting e componant of the web 1o crasts
bonds.

Alrizying” s a well-nown process by which a frous norwoven leyer cen be
formecd. In the sirlaying procesa, bundiss of amell fibers heving typical langlim renging
from sbout S to about 19 millmoters (mm) sre seperated and entrained in e air supply
and than deposited orio & forming scresn, ususlly with the assistance of & vacam
supply The rendomily deposiind flbers than are borded to ons anather using for
@anpie hot e or a spray adhaghve.

" relerstoa (at lonst two)
fogethar 1o creats holss which axiand through the isyers. An intarfaca is cresled betesen
the | ] by ight contact andior
Interpanstretion sndior bonding  The dagres or salart of this depende on apecific
materisls compoaltion and process condliions. The epartures which edand thraugh the




Iwyers are reprasented by & fibrousftim-lie structure crested through meiting and some
fiow of the floer

P product” dispars, training pants acklt
Incontinence products, faminine hyglane products, wound [ ] [ ]
other articles.

“Feminine hygians products mesns sanitary napkine or pads, tmpens end penty-

e
“Tarpet ares” refars to the area or position on a personal cars product whevs sn
Insult s normally delivered by & waarer

[EXT METHODY

Rate Block intake Tost: This tost is used to detanning the intaks time of  known
quanity of fiuld Into @ matsrial and/or materisl system The teet apparstus consists of 8
cieer prefanshly scrylic, rats biock 10 as shown In Figur 12 and & imer or siopwatch. A
4 Inch by 4 inch (102 mm by 102 rrym) pleca of Bner matarial 13 o be fested s die At
(The specific Enars to be tesed are described in the specific examples.) The abscrbent
14 used for these shafiss fs described under “Test Muterisis” balow

The rate block 10 bs 3 inches (76.2 mm) wids and 2 57 inchas (7.0 mm) deep
(o the page) and hes an overal haight of 1 125 inches (28.8 mm) which Includes &
cantar area 10 on tha botiom of the rate biock 10 thet projects farther from the mein body
of the rats block 10 and has & height of 0.125 inches (3.2 mm) and » width of 0.886
\nches (22.5 mm). The rate biock 10 hes @ capiiary 12 with an insicle diameter of 0,188
Inches {4 7 mm) ane skde 15 (o the cender e 13
& angie of 21.8 degress from the horkmnisl. The capiliery 12 may be mad by driling

1e
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the appropriately slzed hole from the akde 16 of the rale block 10 at the proper angle
begiming st a point 0.728 inches (18.4 mm) abuve the botiom of the rale biock 10;
providad, howover that the starting point of the dril hole In the eidis 15 must be
subsequently pugged so thet test fiukd wil not escape thers The top hole 17 hes &
dismater of 0.312 Inches (7.9 mm), and a dagth of 0.825 inches (16.0 mm) so that i
Intersscts the capliary 12. The top hole 17 s parpendicuter to the top of the rate block 10
and is canterad 0.28 inches (7 1 mm) from the aide 15 Tha fop hole 17 la the speriure
into which the funnel 11 Is piaced. The cantar hols 18 Is for the purpose of viswing the
progression of the test fukd snd is sctually of n oval shaps into the plans of Figure 12
The centar hole 10 s cemisred wickh-wiss on the rate biock 10 and hae a botiom hole
width of 0.315 Inches (8 mm) and lngth of 1.50 inches (38,1 mm) fram cemer 1 canter of
0.318 inch (8 mm) diamatar sami-circias making up the ends of the oval The oval
eniarges in ales sbove 0.44 inches (11.2 mm) fram tha batiam of the rate biock 10, for
@200 of viewing 1 u width of 0.385 Inches (10 mm) and a length of 1 830 inches (48
mm). The top holo 17 and certier hole 18 may sleo be mads by driling

Tha aamgie to bo tested by piacod over the sbecrbent 14 and the rats biack 10 s
pincad on top of the teo materisls. Two mi of an witicll menses fiukl ss prepard balow
s defivered! irto the test epparstus funnel 11 and a timer startsd. The fiukd moves from
the funnel 11 into & cepiliary 12 whare & is defivared to the materisl 13 or materiat system
In the cantar of the canter hole 18. Fluld typically eprescs towerds the endls of the canter
hole 18oval. The timar Is stopped when all the fluld s sbsorbed into the material or
metarisl systom as cbeerved through the canter heis 18 and the capiiary 12 |n the rats
block 10. The intaks ime for & known quantity of test fiuld ls recorded for & given materisl
or y This value ln s of » mataria) or matarials systers

Lower more Each typs of ssmple




s subjacind 1o fiva repetiions of testing and the resulls are eversged to produoe e singls
value

Barest Taat: This test Is used o determine the ameurt of fluid that wil coms beck
o T suriace of a top shest when & load Is appliied  The amount of fluld thet comes back
Gwough the watace is calied the rewst value  The more flukd that comes to the eurface
the larger the rewet valus while if & smaller amount of fluld comes heck to the swfacs the
rawet vais s lower Lower rewst valuss are associsted with & dryer materist snd hence
& dryer product.

Aftor Intake above the material system (iop sheot
and sbmorbent or top shest surpe snd sbeorbant) Is placed oo a clossd bag which s
partislly filled with saline schution In order to buttar distritute the forces on the system
The fuld bag i poskioned on top of & e Jack.  Two pleces of biitter peper sre pre-
weighed end placed on top of the meterial sysiem. Tha bag material sysiem and papar
e ruised against & fiad acryllo plate using the lab jeck untll a tobal of 1 pal s spplied.
‘The pressure is haki fbed for 3 mimdes, sftar which the pressure s removed and the
bictier paper i again weighad. The cifferance In weight between the initial biotter waight
and s weight after the tast ls recorded as the rewst value. Each typs of samgis s
subjected 10 five repatiions of tasting end the results are averaged 1 produce e single
el

Bunt-off toat: The 4 inch by 4 inch (102 mm by 102 mm) material eystem plece s
piaced an en scrylic stage that hey angie of 20° One mi of ertificial manses
s inguliad to the cantar of the meterial system with the use of a pipatts from a distence of
Smm, Any fiuld that runs off the materisf sampis is collaciad In a pre-weighed plastic
container and the residus left an the acrylic siage I removed with pre-weighed sheorhent
guzs The run~off vaius is abtained by summing the fluld abaarbed by the gmus and
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Inthe plsetic A lower nn-off vatue tmplies better fiuikd absorption.
Each type of sampis is subjecind ip five repstiions of testing and thes results are sveraged
o produce & single vaius.

Matariel caficer thicknass): The caliper or thickness of & malerial, in inches, Is
maasurad o thres different preasures; 0.0, 0.20 and 0.50 Pel, using & Frasier spring modsl
compresomaber 5336 bulk tesier with 2 inch (50.8 mm) foot (Frazier Precision inatrumant

y Drive ). Each typs of samplo I
subjected to five repetitions of testing and the results are svaraged to produce @ singls
vahun.

Adficiel Manges Praceration: The artificial menses flukd used In the testing was
meds sccording 10 UB Patent 6,683,231 from wgg whits by the
biood into pteama and red calls and ssparating the whits Into thick and thin portions,
wheve “thick” mesrns k has & viecosity efter hornaganizstion above sbout 20 centipolss et
150 eec” combining the thick ag whils with the pissma and thoroughly mbxng, and
finglly aciding the red cefls and sgain thoroughly mixing A more detalied procecure
follows

Blood In s sxampie deftrineied swing bicod |s ssparxied by ceniriging st
3000 rpm for 30 minutes, though other methoda or spesds and imas may be used &
effective The plesma Is d the bufly removed end
discarded and the packed red biood cels stored esperatsly s well. R shoukd be noted
that the biood must be trestsd in some manner so that & mey be processed without
coaguiating Various methods are known to thoge akilied In the art, such as defllvinating
the bicod to remove the clotting florous materisls, the adition or ant-cosgulent chemicals
and ofvers. The bood must be non-coaguisting In ardar ts be el and any method

which wity e pissms and red cals s
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Jusmbo chicken spge s the yolk snd ol the agg
white retainec. The agg white Is separaiad into thick and thin portions by straining the
‘white through a 1000 micron nyion meah for about 3 minutes, and tha thinner partion
discarded. The thick portion of egg white which is retsined on the mesh, is collected snd
drawn it 8 60 cc syrings, which s then placed on s programmahis syringe pump and
homogentmd by expaling and refiling the conterts five times. The amount o
homogenizstion is controbad by the syrings pump rate of sbout 100 mimin, and the
fubing Inside diamater of ahout 0.12 inches. After homagenizing the thick agg wiite hes &
viscoalty of sbout 20 cantipoies st 150 sec” and is then piacad in the cenirifuge and spun
10 remove debris and air bubbies at about 3000 rem for sbout 10 minuies

Afwr the thick, gy whits, which containe '}
adkiad 10 8 300 oc FENWALS® Tranafer pack conisines using & syringe. Then 80 cc of the
Swing pisemg i added to the FENWAL® Transfer pack contadner  The FENWALS
Transter pach clamped all air and piaced In  Stomacher
fab blancier where & i bisnded &t nomat (or mediem) spesd for sbout 2 minules. The
FENWALS® tramsfer pack conisinar s then removad from the biandsr 60 ec of swine red
tiood calis are sdded, and the contants mined by hend nseding for sbout 2 minuies or
unttl the A the should show a
red biood call content of sbout 30 waight parcent end generally shouid be &t lasat within a
range of 28-32 waipht parcant for artificial menses mede sccording to this exampls. The
smount of agg whits Is sbout 40 weight percent.

The ingredients and equipment used In the prepertion of ertificisl menses ers
readily svaliabis. Beiow is a fsiing of acurces for the Nema used though of course other
Souroes mey be used providing they sre approdmatsly squivalent.
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Biood (swihe). Cocalico Biologicals inc. 440 Stevarm Re. Raammiown, PA
17887 (717) 338-1000.

Fornwai® Traneter pack contsiner 300 rr, with coupler code 4R2014 Baster
Healthcars Corporation, Farwal Oivision, Desrfiekd, IL 60015,

Harvard Apparstus Programmabis 8yringe Pump model no, 554143 Harvant
Apparstus, South Natick, MA 01780

Stomacher 400 isborstory biender model no. BA 7021 serial no. 31968 Seward
Madical London, Englend UK.

1000 micron mesh, llsm no. CMN-1000-8 Small Parta Inc. PO Box 4850, Miam!
Lakes FL 330140880, 1-800-2204242.

Hemnata Biat-) cavice 10 messure hamocrts, sarial no. 1194203127 Geparstion
Technology Inc., 1088 Relner Drive Altmont Springa, FL 32714,

In & perecrial aare product, the tep shest matarial is the leyer againet the vemrsrs
skin ang 0 the first layar in contact with Boukd or other exudats from the wearer The fop
sheet further serves 0 inciate the wasrer's skin from the quids hekd in sn sbearbent
structure and shoukd be compiland, soft fealing and non-intisting

Virious materiais can he used In forming the bodysids top sheet of the present

invention including webs, fosrns end the
ke Norwoven meteriais have been found particularly suilsble for use in forming the tap
whest, waba of polysster (or ather

ks fiber forming polymer) flsments, or boncied carded webs of netural polymers (for
wxumpls, rEyon or cotton fbera) py (Tor example, or




palyester) fioers For examgde, the top shest can be » nonwoven spunbond web of
synthetic polypropylene flsments. The nomvoven web can have a baals weight ranging
from about 10.0 grams par aquere metar {gam) to about 68.0 gem end more partioularly
from sbout 14.0 gam o sbout 42.0 gem, & bulk or thickness ranging from sbout 0.13
milimatar (mem) to sbout 1.0 mm, and mere pertiouarty from sbout 0,18 mm to sbout 0.55
mm, and @ densily betwean about 0.025 grame per cublc centimeter (g/cc) and sbout 0 12
gfce, end more particuiarly between about 0058 gicc and about 0.083 gico, Adeditionally
the parmeabliity of such norwoven web can be from about 150 Dercy to about 5000
Darcy The normweoven web can be surface trested with a salectad smount of surfectant,
such ae about 0.28% TRITON® X-102 aurfactant, or otherwise processad to impart the
cdestred leval of wetiabiity and hydrophlicky i @ surtactunt ls used, i can be appiied to
the web by ety conventional mesns, suzh &e spraying, printing brush coating and the
[xs. Normwoven top shasts are usually mads from etepie fibers, by for exwmple, carding

or from long fibers by for: These webs o
oftan made from ond may be fibere of

amd o for sstup In diffe -
shesth/core, side-by-eide, sic. Mixtures of various fibers may alsc be used. These
mainriais can be bondad with dfferent provide the

Integrty Guch mesns can include thermad bonding or through-air boncding, utresonic
bonding or sdhesive banding with tatax or other echesives, entangling with water or by
needing eic. Ususlly the top shoot lnyer s joinad i the subsequent isyers end the
backing mok or lelex or bonding

The surge layer is most typlcedly interposed betvesn and in intimete Eoukd
communicating contact with the top shest and ancthar layer such se & disiribution or
retention layer The aurps leyer i ususlly subjacent the [nner (Lnexposed) aurfece of the
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tepshest. To furthar enhance luid raneter R can be desirebie to sttech the upper
andior lower suzfaces of the surge layer to the (p sheet end next lsyer respectively
Gultebie cowentional sitachment techniques may be utitzed, inckading without Emation,
axhaaive bongiing {using watsr-sased, solverd-besed and thermelly activaind adhesives)
thermal bonding ultrescnic bonding, neediing and pin swia
methods, |f for mmmpie the surge leyer
{s adhesively bonded to the (op sheet, the amount of adhesive add-on shoukd be sufficient
1o provide the desired levei(s) of bonding without excessively restricting the flow of lquid
from the top sheet into the surge layer

Verious foams and woven snd nonwovan wabs can be used ts construct 8 surge
layer For sxampla, the surge isyer may be a nonweven fabrio leyer compossd of &
muithicen or spunbond web of palyaiefin fisments. Guch nonwoven fabrc feyers may

Inchude wd fioers of stapis or ather lngths and
mbdures of such fibers with other types of flban. Tha surpe layer also can be » bonded
an aiald web of natursl andor synthatic fibera Tt bonded

carded weh may for example be a powder bonded carded web, sn infrarad bonded
carded wab, or a throuph-sir bandad carded web. The bondad carded webs cen
optienally inchale  mixture or biand of different fibers, and the fiber lengths within &
asincted web may range from about 3 mm o about 60 mm. Exemplary surge leyers can
have & busis waight of ot lesst about 0,50 cuncs par aquare yard (sbout 17 grams per
aquare meter), a density of ot 10 gram per ot a pressurs
of 88.0 Pyncals,  bulk of &t lsast about 1 0 mm st & preasure of 00.9 Pescals, & buk
recovery of at lsast sbast 75 parcend, & pennesbilty of about 500 to sbaut 8000 Darcy
wnd & surface area per vold volume of et isast about 20 square centimeters per cuble
cantimeter The surge layer may be composad of a substantially hydrophobic materiel,
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and the hydrophobic materisl mey optionslly be trestsd with a eurfectant or otherwise
processed to impart  desired love| of weltahllty and hydrophllicity The surge layer can
have a generally unifarm and ares Py surge
raay be found in US Patent numbers 5,579,343 and 8,820,879 to Dodge st ol
R s profirred thet an amay of cencave fsstures be prasent in the practics of the
verdion. Thess concave festures may have different configurstions such ae squeres,
circles or designs. In order to obtain the mmdmum benefit, however

the preferred amey of concave featires shoukd have the necessary depth and distance
between to aliow fuld wnd ot the ssme time creste & physics
barriar to contaln the fiuld and recuce it Thass ]
dasigned in such s wey ss to provids » tamparary eaarvolr for the fuld, aliowing the top
eheet (0 accept the fluki et Bs cwn rets without allowing the fhdd to spread. Currently
avaliable prockscts do not hava this festure and usually allow the fiuld to spresd in sn

arratic nath whan tenan
path times.

Athaugh @ of npr that L s s disciosed here
ane skiled in the art may proposed altemative way o achisve simlier rapulla. One
prucoes thet achiaves this typs of s made uaing a calander unk having an

embossing roll and a matching female roll The materists 1o be modified sre fed Brough
tha nip of the calender systemn et the same time. Heat and pressure (or ultrasonica)
parmanently emboss the concsve festures to the matarisis. This kind of process mey be
In on off-in inba e,

In sncther aspect of the invantion, material savings masy be achieved by using 8
nESTOW surpe iayer pisced In 9w product This masns that the
Surpe (secand) leyer should be st lesst » $ird narrower than the top shest (Irst) leyer
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R Is profired thet there be the malting compaiihllity of the matarisis used in the
crestion of the othe By “maliing ERy" & Is moant thet
matnrials may be joined togather by hest slone or by hest and pressure  Matestsls which
s not mak compatibis may be joinad topether by cther mesns, such as by snianglemant
or by the use of ashasives.

‘Whan using materials thet are makt competihle, sfer ambossing the compose
obitaine high mechanical strength that is desired to maintain the materisls Intagrity dusing

meit or labex sctheeive coukd be usad as sn alemative tn achieve bonding betwesn lwyare.

In addition to nurfactants, other chamical trestments may ba added to the materiel
of the ivartion. One sres of incressing conmumer Interset Ie I the aree of “sidn
waliness” trestiments ke, for aioe, which by many 0 fie
akin hsakh. Other skin weliness chemicais are known in the art.

Tha pretered embodiment of the invention hes an intaie vaiue lsss than 40
seconds, & re-wet valus of less than 0.35 grame, a run-off velus of lese then 0.50 grams,
and a caliper loss under prassure less than 50 percant.

IENT NATERIALS AND PREPARATION
The used to the inveniion wers the following
A top aheat layer of nomsoven made by the pr 35

epf (daniar), 0.5 cey (20.3 gem) polypropylens fbers containing 8 weight parcant of
ftenium dicxide (product code 41438 Ampacst Carp., 880 Whils Ptains R Tenyiown,
NY) reated with 0.3 waigit percant of AHCOVEL® Hass N-02 wettshis surfectent (iC!
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Surfactants of Wiimington, UBA). This HP typs bonding patiam
though the bonding patten chosan Is not critical to the functioning of the Lmvention.

A surge lnyer from @ through carded web of 100 weight

parcart (PP/PE) sheath-core conjupate fibers having @ dpf
0.7 osy (23.7 gam) with a HRE finish from the Chisso Carporation (Fiber Division) of
Ouaka, Japan.

An sbecrbent was made accoring to the siisying process using 280 gam 00
weight percent Coosa 0054 pulp and 10 weight percent Kosa (formerly Trevira ine. and
more formerly Hoschel-Caisnsss) T-285 fiber binder with a denslly of 0. 14 g/cc (unises
otharwise specified).

e fonh » applied 1o the with the use of » hot press
madel OKS80 from the Practix MFG Company located at 3418 Cantrell, Practix RD AC,
Warth, GA, 30101 The tsmparsiire used an the hot piate wes 177* C (350° F) with a
dwell time of 15 ssconds end 50 Pel of pressure.

oy o having

lapth wers made for the purpose of
Plats 1 had sn smay of projections snd holss, aach projection having a diameter of 4 5
mm and baing saperated from esch hols by 1mm Each hole had a valume of 0.05 cc
and a dapth of Smm. This piske 1 procuced @ material having what will be referred to
&8 "Feature 1
Piate 2 had an anay of projactions and hoies, each projection having & dsmeter of .5
mn and saparsisd from esch hole by 1mm. Each hole had & voiume of 0.18 ccand a
dupth of 3 mun. This piste 2 preduces & materisl having whet Wil be referrad to as
Fostin 2

difforent hole sixe but
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wosnmn reTARMZILNG
EXAMPLES
The following tasting matrix has boe the fuld
sheorption characteristics of cech matarial using the intake re-wet and run off- test
describad In the prior esction.
1-Top shest of anly

2= Tap sheet of spunband faxic only embossing of Festure 1

3 Top shest of spunbond fabric only emboesing of Festure 2.

4.~ Top shest of spunbond falic over sspe, No ambossing

5= Top shest of spunbond fabric over surpe, the cambination smbosssd talng

Festure 1

@ —Top shest of e the g
Feature 2.

7 - Top shest of core, the
using Foskus 1

8~ Top shest of fabric core, the
wsing Feshue 2.

8- of geand core, the
embossed using Festure 1

10 Topshestof wspe and o, the
combination embossed using Festure 2.

11="Top sheet of wrge ad the

combination embossed using Festure 2. Absorbert cers denalty 0.08 g/ce.



Structures with the modified susrface were crested by banding together via the
embossed concave fastures (where applicabie). All the materisis were tested uaing the

Rasults cibisined from testing the meterisis are shown in Table 1

TABLE1
—
{ssconds) {grams)
55 228
a7 274 057
a7 268 088
47 288
4 % 108 0.80
0310 024
—,
. 0.154 0.02
L] 184

10 As seen In Tabie 1 the absorption of fluki was enhancad by modilying the
composite surface. The eddition of 2 surge layer bensath the top shast maierisl
Iimpacied the fluid sbeorption by greatly reducing its re-wet, this Is @ result of the additionst
volume that the surge matarial provided ghving s the
snd the top sheet material Malerisls the nesds of this have s re-wet

15  of less than 0.40 grrza and prederubiy isss than 0.35 gma.

When the conceve fastures sre sdded to the composite iner structure (top
shast/aurgs), the fluid sbeorption charscieristics are enhancad as ssen by the significant
intake time reduction obtsined In the test. Matertals satiefying the needs of this imantion
have an intake time of lasa than 50 sscands and preferably less than 40 esconds.

0 Aa ssen in the resulls, the vaidl valume of the concavity has a direct relationship
whh the materisl parformance Although Festure #1 showed improvement compared to

the singls layer spunbond and to the un-embossed composits, it did not affer the
parformance advantages of that of Feature 2
Another festure that has been with this Inthe ofthe

fuid run-aff  The ackiition of & eurge tayer in adelilion 1 the concave fexiures wes sbie to
5 roduce the of the fuld In the matorial, keeping a higher
amount of R within the periphery of the absorbent structure. This effect can not be

cbiained by the un-smbossad combination of the top shast and surge matsrisie aione dus

10 the lack of & physical berrier nesds of this hawa
run-off amount of lass than 0.60 gme arx preferably loes than 0.50 gms.

10 The following exampiss describe the effect of sdding the concave feahures fo an
absarbont system comprised of top shest and o a system
comprisad of tap sheet, surpe and absorbent malerist emboased together

Tahis 2
pr—
Material Intake [ ] Run-oft
fosconds)_ 1 (Fmos)__
[~] 0.228 0.83
— i
87 0290 0.83
1 0.30 0.53
— A m—
8 0.18 0.80
f— e e
10 70 0.188 0.58
e —————————
11 3 0.37% 0.8
— ———

As 9000 [n Table 2, the resuts show that siriakd sbeorbent cores with high denslly
(014 g/ec) had siower Intaks times Shan the single leyar sysiam This is belleved to be &
resukt of the incressad denaficaiion of the sbecrbent lsyer which may slow down the

of fuid Into the tayer Thia affact s sieo belleved & be spparent in

0 te fimes of the 9 and 10 versus

Y
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the similer Exampiss. 5 and § which have no sbeorbert. Nevertheisss In i the
aamples, sempies with concave features run-off tothe
fist sywtems. Ons waty o improve the siow intaits time seen is by using a lower dsnslty
abacrbent core bafors embossing. as seen in the exmmpie using 0.08 g/ce sbearbent In
which fagtar intake times and the iowest nun-off vaiuse were obiainsd.

As saen from this data, the elaction of the top shest, surge snd sheorbent
material has en important role In the functionsiity of the modified top shemt struchre.

Adding the o fo [ ] above provides & mare sisble
structwe but may of the sysiem onthe
meterial slected  The abscrbent sywier may be optimized for 8 perticulsr spplication by
degres of ad the fyps and
A common of meterial s its capaclly to retsin

Ns intagrity after use, or afier the product has been produced and peckaged. Ususly 1
aptimies the space cocupled by the products on the shelf manufachers heve chossn to
skhar bi-fold or tri-fold the products exering & high-pressurs loed on the product. For that
resson, differant was onthe
diferart sampios.

The results of thet evaiuafion are locxied In Takle 3.

Eora

WO oIS PCTIUSIOZ21
TABLE 3
Tuterial [ ‘Matarial Watertal Caliper
caliper oaliper caliper difference
(nches)at  |(nches)st | (nches)st | between 0.05
0.08 Pal 0.0 Pl 0.5 el and 0.8 Pal In
— —— | porcentage
0.068 00460 0.040 =
D.0S0 00884 o011 ]
042 0.018 014 -
4 L0758 0.083 055 2
088 0.080 .050 26
8 0.062 0.040 020 &0
10 0.008 0.087 1081 17

Tedn 3 shows that adding te conceve festure © the aingie apunibond top shest
produces @ reduction in the materisl thickness with & toad appication. This affect Is the

S result of having & hollow embousad femture that icses its infegrity esslly when load s
sppliad, resucing the capacity to menage the fiuid sbeorption  Contrary to thet, heving a
fop sheat and mapo sysiem reduces the amount of Thicknsss lost with the loed
application.

As esen n Teble 3, the etructre mada of tnp shest, surpe and sbeorbent core

10 together showed the iowsst veius of thickness lost of all the sampies. This I » remt of
tha struchse modification achisved with the process in which the sirisid fer binders, top
shaet snd eurge are modified together cresting a stable structure. Meterisis eatistying the
neads of this invention have e caliper loss of isas than 80 percent and preferebly isss than
50 percant batwean 0.03 and 0.5 pal.

15 Tuming now 1o the drawings, R can be asen that meny possible configurstions of
cancavitiss may be presant in & product end yat be within the epiift end intent of the
invention Figures 1 and 2 show a view of 8 materisi, In this case & two leyer material,
having cancavitiss 1 of differing sizss  Figure 3 shows a cross-sactionsl view of a
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matertal comprised of two layers and having concaviies! Figures 4-10 show verious
configuretions for feminine hyplne procucts by the nstant

In Figure 4, the concaviies 1 are sranged sround the pariphery of the innar
portion 2 of the product. Figure 5 shows the concavities 1 sranged only [n the target eres

3ol the product. Figure 6 shows 1 having artistic or designaina
wighlly expanded terget ares ). Figure 7 1 a
by Figure 6 shows a feminine pad heving

concavitios 1 amanged in @ mndom patiem. Figure 9 shows & pattem of large and small
concavities 1 arrangad in a single product. Figure 10 shows a row arangemant of

each ty Is quits amel. Figure 11 shows @ three leyer matersl,
which has bean vith 1 © the

Tha concave fasture of this invention may vary insize depth, shape and
batwoen The of may be up to 10 em,
profersbiy In & range from 3 to 20 mm in demeter and stil more prefersbiy about 8 mm.
The depth mey be up 10 20 mm, preferbly batwaen 1 and 10 mm and stll more
prefarably about 3 mm The ssparaiion betwesn concaviliss wilt depend on the effoct
desired.  Concavities that are more clossly pacied wit provide & more effective fluld
“arier by reducing the movement of quid beyond the iner  The featurss may aiso fouch
auch thet they sre in liquid communication with asch other and so faciitate flukl
within the inar it however that the festures, dapending on their
shape, be tohaven adges of betwesn sbout 0.5
ond 10 mm.
Embodimants of the imvaniion mey be prepared with concavities of dlfferent
alupes snd/or sizes.  This may be done for purely assthetic reasons or may be dons to
produce different various aress of the parsonal care product.

15

Inthe case of a disper for exmmpls, which Is expossd 10 urine end BM, a pattsm of
smalier conosvities may be Incorporsted Into the product in the srme most lkely to be
exposad to wrine and a patiem of larger may ba Inio the praduct
In the area most ikaly to be exposed to BM, which mey at imes be runny  Alsrnativaly
the concsvities may be appliad In only the tarpet area or cantral region of & product with
the Bcaly rasult being & n In yet snother location, the
concavities may be locatad only on the periphery of a product with the Bely resut that
fuid wil be prevasded from moving outaide of the product. A combination of such
festures may bo designed 1o Improve oversll product performance and protaction. The
exsct sixe location, etc. depands an the fluid to be handied and the bensfit desired  Yat
ancther shemative embodiment may inciucie @ ner in which the layers a.g top shest and
sispe are cospovtured. Such coapertusing mey be dons in & pattem such thet the

epextures occur st the bottom of each The various
Bke surfactents or siin waliness chemicals may siso be varied, piacing them, for @mmpis,
only at the botsom of each or only on the of the fner  Yet another

mathod of encouraging flid flow Imo the concavities is by placing fbers In esch conosvity
perpenciculer o tha plane of the maieriel. The fibars are capabis of directing flud into the
concavity and ao reduce the posslbilty of lqukd run-cff from the product

As'will be appreciaied by thoss silied In the art, changes and variations to the
Invention are considerad 10 be within the shilty cf thoss skiled In the art. Such changes
and Intenced by the invertons 10 be within the scope of the invention.

2

2%



What s claimed .

A liner for personal care products comprising e first layer and a second feyer eaid

Inyers being In face-to-face relation i one another and having at least one concave

ambosssd festure

2 The Iner of ciasm 1 having an anrey of discreie concave feshaes.

3 The kner of cisim 2 wherin said wTey of dlscreio concave festures has fibers in at
Isast one concavity In s direction parpendicular o said lyers.

4 The liner of cixim 2 whersin ssid first and second lxyers are bonded together by a
mathod seiscted from the group conslsting of adhesive, machanical entanglement,
thermal and uliresonic maans

6§ The liner of cisim 2 wharain said first and sacond ixyers are mak campatibia

6. The finer of claim 2 wherein said first isyer hes besn trested with & wetishie
sufactant

7 The finer of claim 6 whersin sald concavities eech have a bottom and sald first lsyer
has been trested with & weitabie surfactent st the bottom of each of said concavities.

8. The liner of ciaim 2 wherein said first teyer has besn tresiand with & sidn welness
chemical

8. The linar of claim 2 wharsin said first layer comprisss & nonwoven web mads of
polycisfin fibers.

10. The finer of clsim 8 wherein said polyciefin is polypropylens.

11 The liner of ctaim 2 fusther comprising spertures in sakd first leyer

12. The liner of claim 2 wherein sad first and second lryers have besn cospertured

13. The liner of claim 2 wherein ssid first layer s mads of a fim apertured by 8 method

chosan from the group consilsting of vecuumn ond

iy

14. The liner of clsim 2 wherein saki sscond lnyer a bonded of
potyolafin fiers, bonded by a method seisciad from the group consisting of through-
i bonding, thermal bonding snd adhesive bonding

15 The liner of clsim 13 further fibars.

18 The iner of cisim 2 wharsin sald sacond layer is maore wettable than sald firet leyer

17 The Iner of cisim 2 wherein ssid sscond lzyer comprises a foam.

18. The iner of ciaim 2 wherein sald concave festures are locaied in a target area.

10. The Iner of cisim 2 heving en intake value less than 50 ssconds.

20. The iner of cisim 2 heving a re-wat vaiue of less than 0.40 grams.

21 The liner of clsim 2 having @ nn-off value of iess than 05D grama.

22 The iner of ciaim 2 having a caipar icss under pressure less than 80 parcant.

23. Tha liner of ciaim 2 wherein sakd concave feaiures have s diametar of less than 10

om

24, The Iner of claim 2 wharsin ssil concave jeatres have a dapth of isss then 20 mm.

25. A faminine hygiane ped comprising the fabric of ciaim 2

20, A diaper comprising the fsbric of ciaim 2.

27 An adult Incontinence product comprising the fabric of claim 2.

28 A finer for pareansi care products comprising a firet leyer snd a sscond leyer sek
layera baing In face-to-{ace relation to one ancther snd having an arrey of dacrwie

festuree sald Bnar has an inteke vaius loes than 40

soconds, & re-wet value of ks then 0.36 grams, a run-off veiue of lsss then 0.50
grama and a caliper loss under preasure less then 50 percent.

20. The parsansl care product of cisim Z7 wharein sald sacond leyer [s ot lesst a third
nuTowar than sald first layar
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