Sefiora Jefe

DIVISION DE NUEVAS CREACIONES
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Bogoté, D.C.

Re.: Expediente No. 04 75.592
Fase Nacional Solicitud de Patente PCTv

a nombre de
H.B. FULLER LICENSING & FINANCING, INC.
Cédigo 011 — 379 - 538

En relacién con la solicitud contenida en el Expediente de la referencia y, en
particular, con la publicacién del extracto de la misma en la Gaceta de la
Propiedad Industrial No. 560 de.31de Enara de 2006, por medio del presente
escrito muy respetuosamerite me pemmito solicitarienge sirva proceder a efectuar
el EXAMEN DE PATENTABILIDAD de la solicitud aqui'gontenida.

Para el efectq/ acompafio el comprobante de pago por coricepto de la tasa
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Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 04-75592

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION -
PCT FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 560,
DE FECHA 31 DE ENERO DE 2008, EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 28 DE ABRIL DE 2006.

NOTA: Dentro del plazo de los seis (8) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propiedad Industrial, debera 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 Decisién 488/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X

Camera13 No. 27-00 Fio 5y10
conmmuiadior: 334 12 21-2-34
Fax 281 31 25 e-nuk InbGic.gov.co
Santa Fe de Bogotd D .C. - Colontiia



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D. C., 2 de Marzo de 2007

Doctor
GERMAN CASTILLO GRAU
Representante H. B. FULLER LICENSING &FINANCING, INC.

ASUNTO Radicacién No. 04-75582
Trémite 002
Evento 001
Actuacién .. 430
Oficlo e 3521
Folios 073

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

1) Documentos estudiados:

a) Para el presente estudio se tendran en cuenta el caplitulo descriptivo,
comprendido en los folios 12 a 27 de la solicltud en estudio.

b) Para el presente estudio se tendré en cuenta el capitulo reivindicatorio que
comprende 17 reivindicaciones en los follos 28 a 30 de la solicltud en
estudio.

¢) Conforme lo establece los articulos 9, 10 y 11 de la Decisién 488 de la
Comisiéon de la Comunidad Andina, la presente solicitud en estudio fue
presentada el 4 de agosto de 2004, y en el momento de la radicacién se
presentd como solicitud PCT FASE NACIONAL y donde Sl se reclamé
prioridad de la primera solictud presentada en Estados Unidos
US10/066035.

2) Objeto de la Invenclién

a) Las reivindicaciones 1 a 17 de la solicitud en estudio se refieren a un
articulo absorbente que tiene un nicleo que comprende un compuesto que
comprende: poiimero superabsorbente; una red no tejida de alto espesor
Impregnada con poilmero superabsorbente; el cual polimero
superabsorbente ha sido formado In situ; el mencionado compuesto
comprende de 10% en pesc hasta cerca de 90% en peso de polimero
superabsorbente.

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

¢) Segln la Clasificacién Intemacional de Patentes, la codificacion para esta
solicitud corresponde a: A 81 F 13/15.



3) Claridad de la Solicitud

a)

b)

El articulo 28 de la Declision 488 de la Comisién de la Comunidad Andina
de Naciones establece

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

La descripclén no es clara toda vez que las unidades no estan en el
Sistema Intemaclonal de Unidades. Asimismo, se recomienda no ejemplar
la frase “peso basico” cuando en lo que de verdad se qulere decir es “"peso
base”

El articulo 30 de la Decision 488 de la Comisién de la Comunidad Andina
establece que

“Las relvindicaciones definirdn la materia que se desea proteger
mediante la palente. Deben ser claras y conclsas y esiar
enteramente sustentadas por la descripcién. Las reivindicaciones
podrén ser independientes o dependientes. Una reivindicacién seré
independiente cuando defina la materia que se desea proteger sin
referencia a otra reivindicaciéon anterior. Una relvindicacién seré
dependiente cuando defina /a materla Qque se desea proleger
refiriéndose a una relvindicacién anterior. Una reivindicacion serd
dependienfe cuando defina la materia que se desea profeger
refiriéndose a una reivindicacién anterior.- Una relvindicacién que
so reflera a dos o0 més reilvindicaciones anteriores se considerara
reivindicacion dependiente multiple.®

El capitulo reivindicatorio no es claro toda vez que:

) Presenta frases ambiguas tales como “alto espesor”, “cerca de" y
similares. Dichas frases son inaceptables en un capitulo relvindicatorio
por lo que deben eliminarse.

ii) La reivindicacién 10 es inaceptable, toda vez que qulere proteger el
mismo objetivo a lograr.

De acuerdo a lo anterior, el capftulo reivindicatorio no cumple con el
requisito de claridad de acuerdo a lo establecido en el Art. 30 de |a
Declsién 486.

4) Detorminaclén del Estado de la Técnica

El articulo 16 de la Decislén 486 de la Comislén estabilece:

‘El estado de la técnica comprenderéd todo lo que haya sido
accesible al publico por una descripcion escrita u oral, ulilizacion,
comercializacién o cualquier ofro medio antes de /a fecha de
presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.”



“Sélo para el efecto de la 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 compefente
cuya fecha de presentacién o de prioridad fuese anterior a la fecha
de presentacién o de prioridad de la solicitud de pafente que se
estuviese examinando, slempre que dicho contenido este incluido
on la solicitud de fecha anterior cuando ella se publique 0 hubiese
transcurrido el plazo previsto en el articulo 40."

Consultadas las bases de datos y los archivos con que cuenta ia entldad,
espaciaimente bajo las clasificaciones A 61 F 13/15 y las més cercanas a ellas,
se encontrd que antes del 4 de febrero de 2002 (fecha para determinar el estado
de la tacnica) hablan sido publicados los documentos que se enumeran en la
siguiente tabla los cuales se melacionan con artlculos absorbentes que
Incorporan superabsorbentes.

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

Fecha de
N° | Documento THulo Publicacién
D1 US 6088820 Absorbent laminate 2000.05.30
D2| US 5788684 Liquid absorbing article 1998.08.04
D3 | US2003/0105441 | Absorbentarticle j";’l’?n'g','i'g polymerwith low | 54093 06,05
D4| woo1/41818 | Superabsorbent p‘;'}'n'“:;h;':““g aslowrate of | 5504 06,14

Uniformly treated fibrous webs and method of
D5| WO 00/26458 making the same 2000.05.11
D6 Mdltiples
documentos

5) Evaluacion de los requisitos de patentabilidad

El articulo 14 de la Decigién 488 de la Comisién de la Comunidad Andina
aestablece:

‘Los Palses Miembros otorgarén pafentes para las invenciones, sean de
producto o procedimiento, en todos los campos de ia tecnologla, siempre que
sean nuevas tengan nivel invenfivo y sean susceptibles de aplicacién
industrial”.

En cumplimiento con este articulo, se procedi6 a evaluar los requisitos de

novedad, nivel inventivo y aplicacién 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 Declsién 488 de la Comisién de la Comunidad Andina
establece:




b)

*Una invencién se consideraréd nueva cuando no estd comprendida en el
eslado de la técnica.” "El estado de la técnica comprendera todo lo que
haya sido accesible al publico por una descripcién escrita u oral,
utllizacién comercializacion o cualquier ofro medio antes de Ja fecha de
presentacion de la solicitud de palente o, en su caso, de la prioridad
reconocida.”

“Sélo para el efecto de la determinacion de la novedad, también se
considerarad dentro del estado de la técnica, el contenido de una
solicitud de patente en tramite ante la oficina nacional competente,
cuya facha de presentacién o de prioridad fuese anterior a la fecha
de presentaciébn o prioridad de la solicitud de patente que se
estuviese examinando, slempre que dicho contenido esté incluido
en la solicitud de fechas de prioridad cuando ella se publique o
hubiese transcurrido el plazo previsto en el articuio 40."

El art. 18 de ia Declsién 488 de la Comisién de la Comunidad Andina
establece:

*Se considerard que una invencién tiene nivel inventivo, si para
una persona del oficio normaimente versada en el arte en la materia
técnica correspondients, esa Invencién no hubiese resultado obvia
nl se hublese derivado de manera evidente del estado de la
técnica”.

La presente solicitud contempla un articulo absorbente que tiene un nicleo
que comprende un compuesto que comprende un polimero
superabsorbente y una red no tejida, el polimero superabsorbente ha sido
formado In situ; el mencionado compuesto comprende de 10% en peso
hasta cerca de 80% en peso de polimero superabsorbente. Dado lo general
de lo que el solicitante busca que se le proteja, existe un gran nimero de
documentos que relacionan lo mismo que el solicitantSe quiere proteger.
Como se observa los documentos D1 a D5, tomados como lo mas
representativo del arte previo, relacionan también ndcleos de articulos
absorbentes que Iinvolucran polimeros superabsorbentes en los
porcentajes que muestra la solicitud asl como con la conformacién que
expresa el solicitante. De la misma forma, existen los documentos
EP1013280, EP 0168184, EP0402650, EP 0478011, EP0514775,
wWO08513778, EP0719531, EP1023884, WO0121122, WO00134082,
WO00174282, EPQ358501, EP702031, EP0708119, EP0892250 o
wWO00061642 entre otros, donde de forma explicita revelan practicamente lo
mismo que el solicitante quiere que se le proteja. En general no podria
decirse que la solicitud cumpla con los requisitos para que se le otorgue el
privileglo solicitado.

Resumen

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



N° | Documento | Relvindicaciones afectadas Requisito que afecta
D1| US 6088620 1-17 Ni;fmﬂw

D2| US 5788884 1-17 rovedac__

D3 | US2003/0105441 1-17 ovedad_

D4a| WOO1/41818 1-17 Niv':fmﬁm

DS| WO 00/26458 1-17 ovedad__

| o
6) Notificacién

En cumplimiento del articulo 45 de la Declsidbn 486 de la Comisién de la
Comunidad Andina, se le indica que dentro del término de sesenta dias 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 concesion, se
denegara la patente.

Notiflquese el presents oficio conforme a lo dispuesto por el numeral 5.2, literal e)
del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001

ALIX CARM CESPEDES DE VERGEL
de Nuevas Creaciones

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

TEMAR 2001
Concepto Técnico N° EXAMINADOR TECNICO EXAMINADOR JURIDICO
Cadigo No. Cdédigo No.

374 202003







6,068,620

May 30, 2000 Sheet 1 of 5

U.S. Patent

6,060,620

1) Patest Number:
{5l Dateof Putent:  May 30,2000

Unlited States Patent 1n
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B 220113 A demeid T r———
P 10 whish ey fabls o released. Tho comting of te

pintioley pe swalling cxall the costing e Giatalvad i the weat or bty
-] ﬂuh——ﬂhthn—hh--ﬁhh-ﬂin
activaion tims wesll swelling boglos, whiich tims o bo varicd by the coutieg’s material nd
thickeegy. Sewn of the ovating metorinl diacipec] me moe-roactive polymccheriins such a3
(intia, skcrocrystaliics colioioss ead cellioms devivatives, The activatkn pawriod 10 te
af swelling shout be ot bast 3, prefersbly 15 smd marn srongly pucbvoad, 60 misezs.

»n Caned lywes harvo the disach it oven o ol

\nktial werzing, withous sacomerily husling i the puciing of the highly sucDablo polymers,
s 0 & dictructins of the serfic tainet by Sestintinn, deiashmet, swolllng o
Yy
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decumpesiion. Qoo the cuating srocd the. poly

han Aanrden "

. ﬂ-:ﬂhunﬁ_dnm—dvbﬂ-ﬁn—.

‘T thy dasleed wffoct of imyproved liquid s wascsial b bout_

HPO631 705 Al discribcs i shicrbrat srtichs e uacs supershsorbess
polywaess wich diffxeat shvurpion velociics. ‘The (Sirermss i shenrption valockies

terwees g darwhene poityceees sper aries froc i partkls

shxe dstribations (typs 1: mmwt<ﬂpﬂlﬁn“ﬂﬁﬂ

The problem of gal bincking kas bees particalrly nosed bn sxikiiayer
shoorieng articics. Oun e of miviag this probiem bes beem sow-rme
polyeary ints et avticks. S f; s bervw hoan seggasied.
However, 20w of tham mothads prodacs & toilly satichctory skre. russ polyssr.

It would be desirshic 0 keve & Jrocem for preparing & saparsheorien
iy ving & siow s of shenrption which woukd ot require the us of & catibn

ing agem or & ountin poly Qun cluar of onch » procem i de
cont svinga limdmting the w of th cxtra materinls.
The presmt fnchudics rocam fer the peepanation af

Sprsha it polys hviry & shsw s of shycyptioes, i tho frotymery preyiad by (e
process. Mare speciically, G process &5 & procass for the praparstien of watsr-swelshls,
m#m“lhmd“mhp—
compxising poly za [ 1] of ablalb mds
poly metal coordination comp comdiioey such thet thare e formed 2
polyemr having e ek e
omogsmeoosly troughout i polyass particies. Ths polyomar of tho frvention is & wagre
swellshln, wetor-kwolbis pulyses kevieg 8 slow rago of the polyner beig
cramiivhed whh & covites cromikkiey ageue pesl thy meesl of » palyvalees xetal

iy sl having thx el of the.

" P ok

lesst S miwcans. In ancher evmbodionst, th
the show rss sopersheorbent polpmec.

--.u-lu-;phl-u-u
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Apoke s &
e p

- lagelubils polysaer of e lyvendlon iwvolves-polxnerizing o solable moncwsr fnthe prososss .+ - -

of s rvalns oromiiaking agest and & puly mmtal apond

Ths torm “Abperption Rate batex" (ARY) polirg to the Absorption Rate Inflex
5 mamgm—ed noconding io tho ARI Tost Mathod doscribed bezsinkelow.

Tiapoly in » -y
0 witch omntaing & pelyvelont s, which I o2 et partially solsbiv In the
renction mixzase voder nuetion comditions, wd which can be weed (o prepem 2
soptrabsorbens polymer heving an Absorptive Ram badex of ut least fivs whmtes. Tho
prlyvalans menl s pontimsbily water sodvhis. T pulyvaloe sl

_— e el 1 auch P P
-y Ky or

wmy be formed e st by sditieg precursos composents such a2, In the exso of kool
chste, for exmenple, S5 Almmieen sk, such 08 alamioem solfsts, tud & soece of the desiral
Sprol, e as, in tho cxne of alenisren chirate, Bor cxmmple., citrie acid. Prfabily. the

- mma] eation hes » valsecy of m gt +3, with Al beleg most profirved, Ressyies of

* prafiarved Rgande in the polywimt metal L] L
Imnatas, glycinaes, ;ﬂ.d_'ﬂ-—_— -
plaed. Almzsbemn sitrete b th shwrd paly asion, conuponed
o s rondily commerchlly available. MG £ poly
ar their procursors cam be exployed. 1n a prfared the cootimelc pomd
i omantinlly froc of divalant seaal foms.

_- k i i odiml “.

“h--dﬂ--p—lﬁ-hillu—-hlnﬂ:
which b ot luast 5 salwwma. Puciorabily, ot kuet 0,003 makn of sl iss of the polyvalet
ipouad I exploped per mole of carboayl mplotlen o the sl
polpmasr. Mars profirshly, o lst 0.016 ssoly of metal lon of the polywiae matsd
coonlimrion coxpoued, el most preforablly of kst 0.03 mels of meeal ion of U
polyerims mutal coovdingtion comspound | employed per mols of cmhery! moietics on the
-i-ph-r Prefshly, 0 mors thes 0.1 mols of meial oo of the pelyvlns metal
d deyed, punfrablly, 20 mors than (.05 mols of reseal fou.

L
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of the poly Famei d Js soployed; snd mest peedarsblly, = mars

- = g (07 mak of mote] fam of the pedyvalest metal I amploya poe
mie of jarkes ou tyowr. Pesforidly, th g of

paly mrpousd smployed b fom 0008 10 0.1 mele, merm
ynfiarsbly from 0.016 to 0.086 mols; snd most predxzily fiou Q.03 10 0.07 ol por wols
of eyl moistis om the sshairate polyecr.

Tin prefiwred process of cizing & suitshls
monomes i the presvoce of & covalent comlskieg agent end 8 polyweient metal
cogriiaation corpownd.

Ties water-pwelisbin ox Yightly crossliniend induphillc polymess sultably
#h._hﬂ--hwdh!—-ﬂﬂ—“-
enpubin of nisitwhing lrgs qanition of fiakts. 1o panisuler, wase-sheorbent polymers
el fn chis iovemtion aro weler-shanrbent polyssers which costaln erbony! mninties.
Pealabiby, st kust 0.01 epuivelant of castuxyt growps svo pressss par 100 gomns of the
‘water-alserbent regin.

Among pralisrred carbaxyl-contdning water sherebers polynes s
Irpdrolysmms of starch-acrylenksdie graft copolysmre. partially scealised prodacts of
sureb-ocrylic: acid or polyvingl sicchol gl copolymry, supmificetien prodecs of vt

oy enplymecrs, orosslivke] products of kydrolyzss of

jrils copol flakoad) cucrbicsymarinyl cellalog, plpaaartats kydraiymess of
scrylaniin copaly ikl products of hpdeolymess of acyylembiy aopalycan,
‘pastiafly nsutraliard produsss of polysersiie acide snd armyalisked predhects of partially
ascclieed polycryic scide.

Exzmpiss of somm svicbie weter-svalisbn, wes-inslsblo polymecs sl
rosssrs, Sacioding el polvemrimtion prossssss, for preparieg thass s dischesd ks UL
TPusg Nombens 3,997484; 3.926,891; 3,915.099; 4 090,01%; 4,090,776 4,340,706
A4AM53261; 4, S0.T76; AATHI0G; ATORIOT; A0TE.663; 4,190.56%; 4. 286,083; 4857410,
A9EL51E; and 5,145,908, fn adiition, me Buchisalz, F.L. and Craluen, AT, “Modes
Sepassbevriont Polyser Techaniegy.™ Joke Wiky & Soos (1990, Soch bydophilc
. -5

WO st OIS

polymony are p etk 0B kally e
“mme> oo momcarbonyle sk, dachvact T— .
Suitahis 8.5 acally romemery inchade, Shr cxxmple, srvylle

i, medhacrylis ackl, crotoule acd, i
saky ookl kaconis sell, acrylanids, rasthecrylmalin xx 2-scrylmsiio-2-ssetiyl-1-
propee ke acki sl ka aby. The pr fnsbde scrylic ankd and
amtiecryllo sch snd thelr mapective sk bezes such 03 alkali ssstal or mramonien s, The
watee-soichie sxmomers sackl in O preses ievestion sy bo we! s sasamts rmpieg
fhom 10 poromt b0 ) puweons. by weigls hased om the total weight of the aqueors masomey
salsion. Prefershly, dhe et songes fans 15 paroes to 6 puresst besed on the ol
'waight of the agunows mensxser il .

mic ach? amd allal socen] sakts aenl .

Opliomally, minos ssocats of ether wizer-solebls, systorated monoess,
ouch 29 alkyl estecs of d achi monomens, for sxspin, moticl scryhes or motkyl

o pucanst in fhe weer polyms. In pidition, cortaln grafting
yolypmen, sach m, for sxsmgle, polyvinyl sicold, stamh st webar' stlobils or swalinbls--
cclisions etheny may bs cnployal o ey Sud
'ﬁn-_ni-#nﬂh-—qnm-h—u-_
1 -cchlend . -

Thes poly mey be et talng ach) moeereey t e et
lmd or el bve heea or punblly g prior o tes polymarimsinn.
Nl lemtly achizved by comucting te sy with
ok sulficient ik 20 a0l 95 yuremst of the ackl growps

eane in the aoll scmoemers. Prafirably, te: snouwnt of bulc material will bo sallicies
scutalize botwees 40 porcoss st 85 percass, and most pralaably botwem 33 porost mnd
75 pamens of the ac] groxops presest s the acikd ey,

Compousds which e umild w sostzaites the acid prowpe of do oot

* arw typleally thogs which will sulficienly necaniian the ack) growps without keving &

desziosczenl effect om s polycriztion process. Exsmpley of mach componndy iacleds
kil mnte] Inyireaieing, and Preforably, sodiem or
potanin iydroskies or carbemntes e smployed 1o | ] 1

-+




- * F4 i peitaitinl eremfickes] shinebent polyss, which will by comseceed with or disperasd-in a -

ing the desired of cars st bo takem thet the pi of

aqpacosy fuld 1o be sheorbed, i mlatulued i 0 conge sppropeiets for O eppiicetions for
which the palymer is ksvated. ARcrastively, the polymarineios may be cacvied out

smploying Fnad h imswndesn
[« il vimyl adifting poly tiom Snitistor b o bn
e poly hon of the water-salshis ad dhy slinking agent. A fee radial

polymeization intieior which by sfficieatly mlshin in thes wowomstr salalon to inkise
polymerisntion s prefered. For suampls, water solubic pevmifeses such o3 potsssiam
e, smneniian porsalito, sodixm pocsalite, sad other aliadi-motal porseiis,
Iydtegen pestmide sad water solsble mp-compouns s w 2.7"-axnbis-(3-
makiinopropase) kydrochiaidn may be nesd. Saes of thess icitieors, mch as ydrogen
povoxide, can bo cahined with rodncing sobsscrs soch ay mifites ov fssints I form
Imrom redox type inikiniocs. The totl smount of ekticton smd Sy resge from 0.01 10 1O
weight pomond, prabrably 0.01 1o 0.5 weight prrca, bisod on tho tetal weight of 0,8
athyemically snsstecated mosomer reactants.

The water-sbaorbans resin wil Nghtly covintly »
rander & water-imolebis snd waer-sweliable. The dexired crossiinked be
obtainad by the copalyseciaation of the selscwd wams-miskis xostsr and & aonlsking
sgext prsaing 18 lnest two palymerizable dowble boads i the moleoslr wil. The
cromiisking sgos is = L sffeciive 1 covalmtly sramiisk the war-sulshie
polymer. ‘The peoleros] esomt off i deteralond by the desired degres of
alworption eepacity snd the desived strougth to sl fhe sbenrted fald, thes &, tho desined
alworption wiier load (AUL). Typically, the (3 11 i
froe 0.0005 s 5 parta by weight pur 100 parts by welght of o,5-ethylanically wassarates]
aowewer used. hine predrehly, the smosst rmges from 0.1 to 1 pat by weight per B
puxta by weight of ti». 0.J- Usually, i m smpurs over 3
prta by welght of cagslinking agent per 100 parts receesy s ased, the resuitiog polystor
Img ton high » cromiinking demgity s exhibibs o rdced slgarprios cpaciy sud incssascd
oty oy satmiin iy afeporiond Oeid. 2 the cramiivieing agrat Iy waed s an exmoust ls then
0005 port bry welighe per 10D ports momsoer, ths polyme— newsly has 100 low &

I3

Wo N =
mﬂhﬂu.-l-h-ﬂ-ilhﬂhh“_lﬁud

Manzms e spuhibitoad h e e—

ﬁhu_uﬂ._-l“h“hb_

miwtion of o o-stigleically i cyouslisking ageas mary be scely
Gopuuilile fn st o miniing without agive implicsion, The.tm of sach dipwalng

ags s diacloned in U8, Paseas 4,839,272, the seachings of which s o v
by refironce. Suicbie Sigursing agese inch calniee ampenfing ek,

ety colaloe, bydroxypropyl saliviose, and polyvisyt skolnl. Such Sapeasiog sgents s
typlcally provided st » comcentration botwoes (1003 s 0.1 weight porcens, bmsed) ou the
ot weight of o

Typealcombon crvestib ey
molscaln 2 0 4 grovge sclevied Erom te growp conslsting af (HaCRCD-,
CHCICHRICO- d CHsCH-Cliy-. Excapliry covabat cromilakipg sguts fnckete:
et ad dithacrpintes of ethycas ghecl, dictyieos piycal, eeriylns giyesl,
upylme glyeul, 1, 4-mtamadiol, 1,3-pesemnatiol, 1,6-hexmediol, ssepestyl giyeol, -
trimeriepolproyas e perytetol; bt s rleelncryheesof © "
stiplolprop Iighly athoryhoand trieeriylel propacss trincrylese
totciylasn el weremcshacrylens of P p— .o
wetiliyioryoten: Mistves of o cmplirynd -

T o cobxones for making polmmms manftd i the practlos of i~ - ©

rvoution, intion o/ the 0. in the parthelly
asutrsliaed form, th cowlont crosiikieg g, the polyvalost mesl coonStion

enponnd, the iskimer sl s grafting palmer Ndeskod, b T
Ppolynexiztion of e mizirs may by iskisnd by clowing s sy of the mixtem
comtainleg the inklseor or by waing. & redoa-type dsltiator s dagried sbove, Gesanlly, the.
tmoperats ot which palyseisation will bogia reages fom 5°C t 45°C. Tho tomperstrs 1
‘which the prlyserimtion s carvied oot is bighly depraders on the type of mvmemers waed sl
the spuoifl; inktisior syen suploywd. Preferably, thn minlegs taparsine of
palymotisetion reges Sam 30°C 10 JO0°C, mant preforsbly fam 60°C i 100°C
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> Imewn it the vt~ Poltsbin dryiog caotms farole Sokiied hed dciecs, rotary dries, Sweed- gl -~ -

ovens sl Carwagh-clreziation bend dryers. | somw isstemczs, drying il oocar ia twe o
-n-..un.uu-pm Fellvwing the cumpletion of drylag, e pedntar it
farther sisad o form par 120 Giamcter haus them 2 men md
swore prekeably ke thaa | . mbumml—-n
pantich che of st Joast 160 mirom.

To forther dncranss the cete of sheewpeion, te drisd particies wary b bt
m.mmmm-mhmmmum
Soch | earried of I—I‘IPC.-G
peefpably of 1t lbaxt 180°C, and ranst peedorshly of of imat 190°C. Swch hust tostwent i
peaieably carried one a2 & ssporsos of Jue s 230°C, xoce profersbly lss then 240°C.
‘Tha mathod of luxt trastmess ks not adtinl. For example, forced sk ovens, fikdited Sod
Tnsamern, hewgedd sorve comssyars, Kxy b socmsially copioyed. I diesired, the hested
polyses sy s rescoisserieed for cans in lundling,

A way = lmprove shaorptive propordes of the palyses pactisie cesy b tn
et cranalink alysmer porticles. Procekems fr sxthes cromlioking are wellksown
In i ant i ditcwibed i, S czanpls, US, 4,74 AT i UL 456690, T
peonedurss ey knevaer the modules sed/or the shwceizecy ander load of de palymer
il

‘The comsposition of th e other ndkPriven sech
m, B cxxmple, anticaling agens. Aﬁlﬂlﬂlud-n. Siica s . mmmple:
af a puieved aoticakring spent.

‘The composition of Ge Srvemtion exiitity s sipw rais of slucrbency.
Praficalily, U composition hes s Aborption oo Ladex of st kst § miomos, more
punfiabily ot kst 10 mlanies, even more prelrubly of Jonst 20 mbmriey and wmt prefbly
% leant 30 mimten.

Tho saporsbeorbenl polysewy of thls ixvention srw wsafl in the mmnfecee.
of molsers shunrixxs artiches, such an disposshls Especs, maltery sephing, incorsies

5

swemres -ppllrierosuniiciem of s ind sloerthln

WO AL PCIRNST
pemcuts ead bandages. Th sugrerahesrbers. compositions of thds ivvendos ey pacticalnty

—l——ﬂ.ﬂﬁlﬁp—hdﬂh For
ke, the puly Y 't opd i e mesufecare of
bosvtess atishos such m thoge doscribed i U.9. Patent Mumbea 3,563, 105; 3,876,73;
4.554,005; 4/00,006; 4973,325; 4,002, 598; 4,798, 608; 4,500,915; 4,398,567; 4,676,784;
A930.756; 4.597.990; 4.6TOAD; 3,061,299 5,147.34%; i 5,149,385, Commruction of
lspers and otie aheorbet artinies fs well kntvwm, tex! materialy ool oo fiaff in sheorbert
tices e sl well kavws, For the purposss of the pecsent irvestion, the teers “Baf™ i
ghvem it g s redewerd by theso of ry kil in tho art. Bxaangles of flaff
Iaclads cocton fers, carly Shers, wood pellp fexs, syschesic flers, or & conblestion
theseol, which ars formod ints & pard st aloels rimarily by capiiiery atwaction meckasion.
Sex, for wxample, (LS. Pane 4510671

I rsking abeorbers articks with tho compoaitions of this iveatisn, the
epaniumrhet ctpositin way be mimd wk, stacin] ©, kyo i, o el s
-u'-ﬁdn- Sech marvioms a0 saacks with hydropiifio fibers aush  weod pulp
-H-_.dqlﬁhul-ﬂnd‘ﬁhdh-dﬂ ™
h-hh--,ﬂ--—-—. Tanapiin of syctherkc' By Snchidd theias *
-t-hmmmdut—dn—-ﬂ
poa—y n.-h-nq-—unr--l--um——ﬂ'
' e thown Iodvophikc: L

wtilled In alcrt that haviny o slow
shworpion sae, aitler siose or Ia wih Juving diffvomt
siworption mas, i seltl-compertmentalind or smikHxyered stroctores. Exsmples of sech
srcaures o dosceibed fn ULS. Posomt Nossbers 4,534,571; 4,933,02: 5,364,351
SA20,620; 546,166, 3.50573; 3,531, 728; 5,562 54¢; md 3,7HR.082.

‘The mpexsheorbent poly f chis ferventh ko b med
In thom mmmfvcturing proceases whese contac with squateey fiaids i lnktwiat W0 the
pona. o des prommos, Delps i z p

-16
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yenling, whish ewalling rosclis in largs snttunty of waler 10 bs wemyved and lrge volnes
oo = oo changes-cxcmving wpon drying, - Exsmphs of sxch il oshn - a e
L for aking Sham by Bemmples of wes-hid

cesnpoalis pencasses are dascribed bn U.S. Pateas Nonsbugs 4,154,901; 4 SERED; $,500,100;
S.500, 156 1,530,78%; 5,543,21%; 5, 79549 and 5,691,062, Emples of fou shiiwbunt
stroxtoees a describad In U.S, Patont Narvhers 4.990.541 snd 3,011,804,

. Abrbent iticles, sach o8 dipoibio depers, typically wo mide: with &
Bguid-impormnabie backing nstarial, & lgeld-perssbie bodyelde facing messiel md the
Hgold-sbeorbing composite: sandwiched barween the backing mteris] snd the facing meweisl

The IguiHopormeaie hacking muterial o be ooado Ao jaly wvalabls palyol-fin
fice !t Reyuk-permeshie facing matezial can be mads from ly sanble
ezhal, sach 23 corded fSwous wob wiich s wetishis sl
@puils of passing rice.
Tho absrbest articies of the knveution mey compiss from 5 peroest 0 95
oo by weight of e of Ina typiend shmarint
axtisks, fin sopeesbmrwivent pulymer of e oo Copomed b & O it

such s artiche the supernheschent advestageomly is presee in an encwst from 3010 0
weight prosent haned on the: weight of the eticle wnd the fher matris bs preseet iy o moemt
of from 70t 30 weight pereent based on the walpis of e wtic. Es mcdhar form of

ik anticls, the iy bo n i whish e
suparshuorions polymer i presmt in xs amows of 30 to 99 pacent by weight.
Cumblsions of dispossed sxporsbecebent polymer snd costained sparabeorbeat polymer
an olso known,

Tha -l - dments sre given 10 Mestcas
the jsvereion sad shoulll mot be comstrecd es Smiting its ssope. All parts and porcestages e
oy welght nalrey otierwhs indiaaed

Tho abwrption capmelty (AC) s messwred according to the mothed sted in
Bachbols, F1. pad Grsham, AT, “Meder Soparsheurbent Polysar Tachmoiogy.” Jolm
Wiy & Boa (1990), page 153,

i pran Py > o e & =

mothed oo deacribed st Buchbgle, FL. exd Ocsims, AT, id = pagen 57-58.
ARI ot Mottt Mathesd foy Detomination of the Abserption Rate liex

A 100 . pradessed oytiader s flked with 00 L of 0.9 we pevses spucows
s polativn. A Fuporsbeoeiens polymer Straplt by aesaem to 30450 mesh wskg
ASTME-! | apacificxion soveems. A 1.0 g pestion of the sveened palymer s dasped o
the pradusnd cyskuler. Wien the ssmplo firss woachen the bocsom of the cpboaker,
& thuer accarste & (e mewrost socnad s sorted. The ol of tho el byer s ssssmred ot
timeof04, 1, 3,3, 4 5,68, 10, 15,30, €0, 90, 180, 330 sl 420 mbegrn. The daca 8
poasd aad the thae recuied fox the ol volkane £ roach 60 pervees of & val  § bows &
doncrwiueal by imsrpolation, “This tiow s reparaed as ts 1) tham, aut for tho parpases of

the premns & rm n e “Ab Rate badea”
Toaparation of che shanisen chra complan:

' -'-'-: ‘;q;~... :-...-n .u.‘.'r .--\“...'.'- - "np
chae ol (Akdrch Chemmlonl. To e was ke $5.4 5 o mlfe 14 ke |,
(Gancral Chewical). Thes mlezrm wea steree Sov S migames. '

Papartion of the memcwey solotics:

A wodmion of 1.4 5 of sodicen = wanr
lnn I L bonkor. I a2 L bemker won plced 35045 g gholsl acyylic sl To this wes sdded
L77 g highly sthony mopama triacrylus (FRTMPTA)SAXTOMER #9035,
Sammn) A 2768 g porton of delonised weser wes then aidd foSowsd by 044 3
'VERSENEX 80 (Tim Dow Cixxaicel Comspeny). Tie cismts: solosion was then siowly
nched o o axihion famel. The solotion of alebess ssifete sed citrle achi was dem
mied

&
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The mencmer mix wes placer] i 2 3 L jaciused resls kxetis aquippesd whh m
agitetor romting 2 30 RPAL The jacket tersparaters wis wt o 30°C sud siroges wes
sparged treagh e solstion m a ey of 750 scem to deaxypecate the axmmency mit. Afer
ane howr of deoxygoastion, 0.12 § 30 ey peruxide was added Sallvwad by
2663 10 wt porcess sodiem s, The p =g ly. Tie
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Tie pressnt ivantion relaies © porous subsireins heving & tapical chamical
irastment appliad thevets and mathods of making the asma,

The phyelesl such aw ik or nomecven
Sabricn are afan wediied or knprevist by resling the hivie whh plkcelly spplind acive
sgonis or chamiesl compoaliiona. As but & few sxamples, fabrics hews iveiolors basn
traginc with vavious chamical compoaliions In andes (D Imgrove ersdor Impert tha faioeing -
proparies 1o felvic: strangth, alssinly, wetisbily, shsorbancy, anti-tetis (atetic decay).
fizma relardancy, siochol repsliency, si. The chemicl corpasiiong s esmmorly -
spplied 0 ans of more susiacas of e felvice. Hewsves, ofin & is desimbiy for-the

o be spplied o wie. ”*.- e s

e charvical companiion In guch & mivinar the desired shysical poperiine can be RPN
Impariad 1 the eutire fabric ans! not just e suriaces of 5 swwe. This can graally
increse proparies ented fatvic the slicecy of e
estmani. Howssw, the abilly o uniiemly spply » topkcal resimant Sreugho e
fhicknase of fhick endior high-iokt frous sobiraies Is dillcukt, Existing metheds for
topically spplying chemicel conpoalions fall o provide & swibed by which e

of e Sabud b mn alicient
e

cost-aliaciue mumer.

As an exmgin, aciive sgenis heve heretofons been applied o felwics by applying
the charskosl composhinon or active agent o ane suriss of the febric and than sppiyinge
vaaum i the opposits surisce of the feivic. ‘The drming force of e vaomsn b
Intandued i hadp pull the active sgeat info Bhe teisic. Such & process b genwally
diacioeed In U.B. Fatanl No, 4,290,970 %o Gregorian e ol whersin & foameble inksting
agent is dnmen info-» ientlie fetvic. Furihar, UB. Paignt Mo, 4,308 554 Pads st al.
fsachus & method of sppiying & fosmed binding agent 1 & web whrein the foamed
binding sgent Is sppiisd 1 The suriace of 8 wab and Sa spposile sids of the web i

subsequently subjeciid 1o » fistow ol wiium b enae'sighl perutralon of e - - -~

18

Mrsing agent e $10 web felosuci by & aaend NGher pressws vacuurs 0 e e
Linging agent 1 Axthar parmasis the web. 81 fusthar, US. Petert No. 4,440,508 I
Milher discicess B meihed by which the op of & Wsxdis firic b et rasisd wih 8 feamed
spwk which b Sumn cvesmn inin the web by & vaciamn sppliad io The botiors of e feisfia.
Mier stades fhaat mution from the vecuLn drass The faam info the takrio W,
douwsisnn from the veouum, ralises ruchanicelly squeeges the trested libric therely
uruling bnbsies of the foansd agant within the web and removing eny reskiual fome and
ik frwm the fitvia. Tiwee and olher mathods et employ & veouss 1o draw a teploslly
oppliad gcsive agant fwtugh e wib e ixequate for Wsstmant of cartala ivin fabsica.
Howsvar, for hicher or high-lt fskxios hising rumssous snd/ior lege intereiilial spsose
ovans the thicknass of the wab, such vacuum besimaniy il o cresis & web which bs
uniiccaly vested wih e active sgent. Further, meh pmosesss lend 1o seve an
of acth w wniae of with ey et
wgunls, cun giva tha fabde oliyfosl. This Is highly undseirable for
foltzicn that will be handied ersiior be utiiznd in s wiice sfacent & pamens oin. 9.
futhwr, mxh rilam wquin B uns of higher ievals of eciive sgent is
achiv the desivad physicl propertien. T e e
Anather nthod of resting B an acka agant is Syogh .
anluniian, .One eush meihod s & “dip snd squaers” mathad whesely o Givicly et~ :ota ™
L et of the sethve agar hasalier v tbrle Bwn Sweugh..« 5. .=
apkref solars which mei e o the fabrie In order 0
rarmove eucteh mmounds of e ssiive agent. This and alher ke pressssss o ganeselly
dansfted in Evrepasn Petont No. 072842 Processss which require comglele sheet
miusyion can be ingiiicient ss they ohen genarals slpnilloet smcunis of Mive sgied
whish wo rermavad fram the fatrl thareby resulling in sxissirabie armcusts of weste.
Howguer, thess wocassss that recytis the sciive agent con couss the itaxhalion of
unmnind maiier inlo the fabric. Also, addilorsl insllidenciss can arise fram the fact thet
many rafisccs Gor achisving shaet salualion cun Bnkt hhe ine-epsed of the enfke
ratew. Atdiignally, sitvough such protessse may achisve & mone unlionn ieshment,
misive io he vecn amined tesiments diecumad shove, the prooess of macheniolly
aquuming the fabsio i =t andviriags of degrding
e opan, Migh-iok sirucks of meny metwisie. This can deacveniagenaly decrases the
uniiosnily endor alza of the interstiiel spuoes witiin te felvic fheraby dugrading he
vl 'ty o knclion of e hivic. For exsmpia, wilh regerd 1 fabios inisxted W
ahwub andftr colsin s, o decrasss In the unilermily andior sies of the inkeetiel
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uniieraly apply the active ager do
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ﬂ—ﬂl- Dasirably, the fabris Arther compriess 8 high-ioRt faixio with
numsmus ine-cormecting inleretiiel spacas thevein. The faixio cam hewve fint and
10 second ragkms, which exiend in bolh the maching dieclion and ross-direction of &
fabyic, wharein the ralio of waight % aslive sgeni on fm upper hall of the first regien lo B
iwar halll of Sw fiyst ragion is nee then X1 el the rllo of weight % acive agant an e
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Further, the frst region ean heve acive agant, upon fher s it
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shomn or alter guses sa daskad. In axkdiion, the ges ssumm can be appiiet arde e

B v twugha ﬂm-n.l-l—ur--iln-

et taae s . - e -




he parmus subsinsie can paes under the siot, in o drsclios imesveres i e ges streemn,
st n apead of sbeut 200 lestfroinuie 81 Wiminuls) or mem.

A used haruin ral in the clelr, Bt mive oF opananded
ad ik o mulihod
whape.

An umad hassin the temm “acive agent” refers % any chsnical campound ar
composliion that imparie of improves at lsest cne plnslesl preparly or kncliaesl
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FG, 815 & (raph depiciing the reiaive enounis of ankive gt Peterd uon B
ﬁlrll_lllul‘-l-_mﬁhl“hlﬂ
compacaiive axampies 4-8.

I silarancs o FIQ, 1, an acive agan 10 can ba applied © Wpper suriace 124 of
parous eubeiale 12, such an & fskxi, by applicsier 14. Downsimen of spplioator 14,
poreun eubuinge 12 pesses twough preunelic nip 20, with upper sufecs 12A fadng &
35 gas vimem epplied by fuld chwie 18, thareby forcing actve spent 18 o parcus subsirals
T+ 12 ond Ssough the inlersiitiel epaces Thersin. “The Sir or e frork finradels nip 20 pa -+ ="
14

Shrough e aniire Trichness of talric 12 b collscint in caliacting davicn M afjacest
lower erfacy 128 of perous subsirels 12 In adiilion, the g steeem drews aclve agant

¥ absintiely trough e wlie of the: pex 12, Puthwr, scthve
-Ill-aht-ui-ul--tnli—ih-n-ﬂ—ﬂ-
azlve agert, pessing eniirely olf the poreus eubstale 12, e

-nuuhu-nmu Wit acive agent 19 having ben forced
Through & entire Ficinms of parcus subsirals ‘12 by B gan s, active ogant 16 B
ciatibuted substuntialy roughout e Shicknass of parxs subeints 12 meuling s
unifoswily teated porous eubsirgis 28. Subsseupnily, the trested porous subsity oan by

fined Inio & dry 1 rxzove enisting weler or ot volalle
Bquicle,
n umage fhe e ""_._hh-ilulw
pinchad b ach aa, for
exmryls, betwmen o il of 8 rolier assembly. Hoswver, a8 Lsed herein s frm ...
“prusmie rig” meane & mpln or 20ne wharsin & fsbeic s belwewn @ focessd gee - &>, - s &
winen he gee simem impacls the falvic. Mechsmioal:. .. n . )

mips b 15 anvmpunct B ietvic sl slan omess T fars Begol dos 10 B high,- — ~=>=, m= 1
\ryinkiing londs aeaciated with he eama. Conks, & praumatic nip, allwugh copalie of .~ ~-'rr- -

+» ccxTyasing.the falvie, Goss.nct NN 10 PArENANtY A0S oF eler e OB .o\ X520
+ dogrde he wpen struckre of P labric wnew's 0ns sheam d00e ot Irpart e g s . wn -

andir o intalised & defonming fores upcan the fabrie due fo the fhid nshue of fe spplied
forea.

The sstive agent om be eppliac 1o the suriace of the portun subsints. &xh 28 &
faic, by ane-or mery e Enown in e art. As exanpies fhereck, sn sciive sgent amn
0 appiind 10 e eubsibule ulllizing an appliosior such &5 8 sprEy boom, o of mee
pay remiyy or die hewds, brush spray frasiers, roll costers, and so forth, The perfider
mathod of spplying G sclive sgent 0 et belleved crfical fo the
[ %y one or Wwse Inthe arl kor sppiying
aciive agenis i falvics sre belleverd sultsbis for use in carnedtion with the presl
mwnikn. The vice asln vary with the
ompoiiion of the acive agard, e dealnd dagrs of arose-dimetion uniioralty, and
atter fackrs knoun to Soss aliind in the st. Alhaugh 8D sk CD uniinmily aan
.y s tewbed for ey dasiraiie for the aypicatoy
2 apply 2 substevsiatly unilonm smcunt of sctive sgent across the snire aute of e
poress misinge,




. WONIUS FCINRWET
“Tha active agant amn L) compmunds or
composiions soluliovs, swnlsions. dispersion, MapaRINS

{a.g. Inuid or ins particie mapansiors), fine parficulsis ntier snd o forf. Depanding an
s florm, e sciive sgeni een be sppiied dimclly In an undisied fonn o vin 8 camiar lguid
5 inokuding, b not filled o, via sciolions, sswhions, dhpevsions, suspensions snd o
farth. As sn exmmpla, many aclive sginis cet by appllic fo e porous bstrets via 0
abeast TO% (o about S0.5% (by weight)
wmier end from sboul 0.0% o about 30% (by weighl) sails. The aplimal weight percent
of nolide canbe will vary with ;spact o warkus.
10 hn-ﬂ-.h-..m‘udn-.m—.dh‘l
sgenis with the fsbrie, a degired waight % ackd-on, fosm generation, and so forfh. Az
exampin, many welling sgenis cun be sppiiad © the falvic via sn squscus aolullon or
ermuiaion agmgwising slxoul S0% to sbout B9 wedker sxd shout 20% o sbout 1% scllde
«. 8l S0 vew® dadiraddy ahout 90 % wilr snd shout 10 % aclids. As umed Ravein “salkd®

of anch of tha

« 15~ . olimctively refers b the eachof
- L o

cu o croherwiscaie. .. ...t R e
BERLE R LS -udmnﬂliﬂmm—mhnih :

e visooally of She acpaions also The viscoally can incresss 15 8-
ovel et maiees hornoganms frasimant of the porous aubsirale nore dilicolt 1 achisv.
The amoust of spplied 19 e poreus

wil vey 1] ] final waigit % ackis.

3 aubsinele. The oplimal nal waigh % sikis semining on the web wil Rasie wry uih

the parficuly chiznisiry sppiied 1o the web snd the desired fabris allrbule. Addiievally, -

in onier o svold he aganty within the ausous Ruids,
Just prior o eling the subsirte, B ikl canbe o o
bl 50°C or mrn. This hesting resinent amn prevent growth of becieis or othar
] e prasent in the aqueous Squid. Hasling ey aiso
lower the vieelty Fiather, whan wing a
carrier lquid 1o apply the scliva agan,  wil alan be 1o dry e pon
sfar direcling the web Srough the prsumaiie nip end belore winding an a windar ol or
g Athr o Furthur, safactarts ov other By
] m-ﬂnmﬂhh-ﬂ.ﬂulﬂm—.ul-‘ml
o lquld through e fabie— < C i
9

o e acts moudll-; - .-

. vie—aghiily i une lwer-Swoughpui.and.-fhs redeced wesin, H.ﬂll’*-lb-lwl--
= £,2=s20~s, ‘sl Srachiog-drying cagly. Howsver, as the waight parent of sclids bxyetest-iyplcally P % °->
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B in relisrence 1o Fig. 1, sler spplying s acive sgent 16 i e surfes of he
porus subsirsie 124, tha possn subsinsis 12 ks fsd into & preusmtic nip 20. Hoswwr, R
i‘-hﬂ-w-ﬂhﬂbhﬁw.-'llﬂ.—l-
onut petinlly or fully [ olihe nip. Scch & melhod mey vk
pariiculaly wall with stamied perfichs or sprsys. The preumatic nip conyrises &
focssed sirmamn of ges direaiad info the posous subskais. The gan etresen desirably hes
fiow rale or spead of st lnget 25 melers par secund (Mfsscond) and mom desilly hes &
spaad of belaman about 89 Weseorsd and 230 Msscond snd ol mone desinbly belween
bout 100 Missoors and shout 170 isecomd. The foxmd stregs of gas diglrpbiy has
avome and apesd sulliciant 1 cresis prossuses of ot least sbout 17 men Hy and sven
mexe danisably betwssn shoot 35 mm Hp and sheut 200 mm Hy. The desired volumetic
o catnn will ey with respect 10 e ares of the siat o
appmshm. Foru siot apening of about /32 inches (2.4 1), the volumatric fow eilss
ary desirubly between about 2.5 cuble melars per mismie (MPhminuse) and 45 Mriminute
por inesr metar arxd evan more dasirebly belnmen shoul 10 Miminuie and 30 Wiminule - - -
Pt ineey wislay. - Thase flow ralss andior pressures am aficient to foree he aclhe-. *- -+ .=

- agank inio snd Treugh the biknass of high-bll, pomup substraies. Typlcely:the-.  -....o.. =

prosses are mxh that S poroos substeals, whils in §w proumaiio nip, spadinose ~ "~ ~..

. - eompesssion of the fabric end flow of

] i he DENed GRE SEBEMLTINN i22vess 4 i aiimntinn
auhstrain W P e
tresknant of fbars, with the aclive sgent, of
ubatals. Howsver, unike deformefions aeused by mechanicel nips X ke bawn foand
thal S deformmiion resaliing from the pnimsmatic nip dose not signiicanly, parmaananily
dagrada the ity siructhure of most porous subsirates, ard in pasSiculsr Shose of high-lok
felbrics.
The ges siressn cun compriss one or mors ks, the partiass© composlion of
twhish con vary as desived. Compvessed embient air b an emsrpls of sn sconasieal and
iy svalintis source of ges for use with e present kweniion. Allsmalively, o air
cube cocled o hasind as desiad. in this regend, fhe gee oan by macliied o aller the
vincnally of e sl agevt snciir amvier lquld applied © e anh. For sopinpis, ups of
hesied sir o act i decrepss e visonally of sors active agenis ardior cavier lguids
tharsby frther improving the Ssnalar of the active agart through ths tickness of tn
web. Howsver, hasiad air sy b inapregrints for coriain best ssrmlive active sgants
uch an cerieln inkmess o more veiniie chemiskrias since the kot sl mey couse
et soldicaion, evepomiion, croas-linking snd the e, In & Surther supedl, e
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st Brough She sk thicinaas such s by frther diling the acive sgenks

hmdn—n—.mﬁﬂ.mn—lm‘-h‘

sl sre sbls D Move e
cheeninivies within the sslve sganin, and se trih, As an exerpls, fer go sirewm aan
5 compriee s, Opfionally, eurisciends or offur mary ba Inchnied Wgether

with e gus In e gue sinam. SI S, for specislly ROSuc Uliting Mo reactve
oresniive chasnisirite, i s possitie i ulls 8
nirogan andior siher inet gasss. Allarnaiivaly, the ges cen be sulecid (o inltiels or
Incranse the reie of @ desired weaclion.

" The focmed (i skl can be dimciad from sne or mose albls or cpanings
dinct T (i alraam inin e Tha ges stresm I desimtly cireciad

alans of R —
L1 [ -

- pony ansd
e

B miﬂﬂﬂhlﬁ-d-hﬁ1ﬂl”.mﬂl -

18 - -raare desirably & Shiciovests of iane Shar-about 0.5 Ivches febout 12 rova). - Wibvy * B =
v —~taginhiyythe iol can have a-Sickness betwesm aluist 2 inch (shaut 10 mam)wal shet™ *
- =1/1Binhas (2 ). A Avn e sol'efTide s - "o
oot 7 icknee of it $122 nch'(24 mm). Thel siot shrvis 5e e ek for He gl wifesialid-© T -
= aifa i wigcuses the gen'as-delined - Desinsbiy,the ot exissds scoes e enfle creadtirecion s 4es-cn i
v e 20 xmwidifol the'Tabeic’-The speeiicconfigursiinn of B il of-adioike fartiree = =20 1 - 2
Sinemn con vary, a8 sxmpiae thass may be & sariss of ciosslly spanard sinls exiarting
scroes e whth of fm feinio or he gaa coulld he fooused by & confimxs slof sxiending
scrous S fabrie having & swiss of clowsly epamd oivs exteending herein. A plerssn can
e carmecied 1 the altd Shal aonisine T gas prisr 10 B i from e siol. Wih respect
25 hepularsd smindirant dacnesd harein, Sie plmm preasre i daskably belawsen
stout 50 mEn Mg e 500 ren Hy and o5 move desinibly batewan abaut 100 mm Hy and
bt 30 men Hg. In The pisruen she aanbe ol
L] relalive 10 the total ek wict srea. In referance b Rg. 3, s
axmmpiary dovins 30 for direciing Tha gas Straam can comprise B plases chamber X2 and
30  cafscim 3¢ @t form opasing or siot 38 frough which e gus steam s desciad. To
sreinies thw Spact of e g atrearm, the opanings) wilin fhe skt are deskably
ciasa o the por fok of colting
thefairic Ag i exampin, the siot or gas sheam apnings can be poaliionad betses
shaul 0.1 em and 3 & shows e porcas and gl
35  shout 0.0 om e 2 om sbowe the posous mubskaie.

LT O e I CE T L LY P A TTN L L

The dursion thet the povous substrals Is under the fcowsd gas sieam or
posunalic nip aan be verisd with saisciion of the siol width andior Sw rale &t which the:
poraus subsinsle ravels banasth the i, Le. the Ene-speed of the feiwic. The presest
{owardion Iy eulisbie for use with a wiie range of line apsade, inchuding both low svd high
§  epesds. As aneumgly, the prasent invealion Iy sullshly &y uwe wilh ine spasds of
hetwsen sbout 25 FPM (fant par minuie) end st 350 FPAL. Addionally, e present
[ for e il bigh lns-spends sush as, for wrapls,
Ene-epneds in excans of 150 FM and inchusing Bne-spesds batwass sbout 200 FPM and
aboul 2000 FPM. The parficuier ine-apeed, sict widh and gse stesn velocliss are
10 salnging, in ombination with S inllal parcant weight pic-un, 0 achisve the final weight
% agiide sxid-on. in this regard, Riy noled fhat et highes iow reies anc! s Bng-sneeds
is possible fhat aignifioars emaunis of the active agent m kread Svough the enliely of
the web Saraby decresaing the il maight % i [
fvarain can be afhusied sccondingly o achisws f finel waight % sid-enandir - -
16 mivkrius losy of Hw active spent forowd endinly Svaugh el of e vl - © 2 -~ ™ =
- Oppoaiie the ip s 3 cuntinar or ofter fot thy gl - Tl
ages St foreed fwough e antbely of Ba e ]
subniain. Deslably he compriess & alolwih s @ERcion” - - (v
e The huve.a low demaing Jorce belng simply sullichenbieFald - 023 wnoe v

20~ colleniing the gie-or aclive age ough Howewrfo ‘U Yoace

furthar seslst drawing of the aciive sgent o mbskuin, the

u relutively high dmming farce. Ossinsbly § vamum has & voloastris Sow rate grauter

tham that of the ges strearm. Thi wsceum (s dasiratily as claes %9 the faiwis se pomibls ©

rndrize the dresing foros of the sene. Deulrabily, the vamses \s prullionsd mendisiely
B aduowttu uamieus sriaos, dch & o canisr wim, Upen whikh T fiink

nyporied. As ammples, he b plncad L1 am s sbeut 1 cn frcem e
lowar skis of the porous: acd shout 028 sm
wkin of the feivie.
The posous ebsirate can comyxies ong or rore Msissisls having & series of inter-
0 conoscted intlartiiyl spaces of e feliia. A9 exbrmplee,

the parcus substrale oar cxupsies febrios such se, for exampls, knilied or woven
alrish, open cslied fosvm, rerasnan webs snd the S, Dasiebly. the poross
wubiiraie cormexiens & thick, epan or parous meleriel laning & Gikkness of of st aboul
50 mlls (0.13 o) and ot by hghidt g s

s lﬂ-.._mnnnﬂqn.h‘.nmhﬂ;

-~ ~slt108 mis (0.2 o) " Furthar, sasmptary Gatzicd Ickate Sermoplastt Te = =" *-+*
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200417 0 bateuld ot al; UA Putent Ma. 3502783 io Hamen; LS. PartNo, === - - *

nonteen wabe heving a povous or high-loRt alruciure, such as thass heving danslies
e shoul 0.2 g/co and about 0.008 glo ad el more deskatly havieg & deemlly
batwesn sbost 0.9 gfeo and sbout 0.01 ges. Flberm comyrising the thanmopiasile fber
wabs dasirhly heve a dasier bebween sbout 0.5 and 150 and more daskably corprise
naneoven wabs of shont 1 1o about 15 denler fbera. Such wabs have 8 varisly of
applicalions and, imparianily, can be unilonsly tesied with the mathods of B present
Ivenfion. As & periculsr sesple, aimped spushond S webe e well sulled loruse
] Spurbond fber weighs fram sbout 34 1o shoud
30 gremmuars malar fgun) and sboul 80 gew fo sbeut 180
om use 59 sorbet materisly heuing spploutons mnging
m-mmmmmnmwnu-_
Mdatiuxis ooy welm lnchute, but are net Bwiled f0, ULS. Petent No.
42400553 1o Appel et al; LLA. Petent No. 3,802 §18 to Derschner ot al; LS. Patest No.

13~ 3542015 0 Dobo et al: mad LS. PuisnfNo.3.352.400 0 P ot ok he sinike oontanilof <2 1 7 stete

! avwi-ubiigh sre Inciporaied hevein by refsence: High-ik wiwped,

nomms =,
e -*m--u--u-—mm-n—lum Th e
s AT

In-LLB-Putent N 6,382,400 b PRtw ot el a5 “-o-5- -

u-m--l—,‘:-_-—h_-nnp-n-n
Inchxts mibitun fhar webs. Malbizen fhars e genely

plurallty of dis

malien fuasds _i
{nlo coresging high velaaly pm (e.g. air) shreems which stsramis the fissesis of sollen
Thareaiar, v malibiown e om be
cteriud by i high valocly ges riace 0 form &
'wab of sandownly iniican d, or
sxsyopls, In LLS. Painnt No. 3,549,241 to Bulin stal; LS. Palent No. 3,988,431 1o Webar
00l UB. Patant N, 6,552048 b Heynes stal; and U3, Petant Mo, 43828 o
Iutiner ot al: the eniira contents of ihe by
wfwenca. The malibioun Sherwabe having high bulk and sirengih, such e o deserbad
inU.S. Puleri No. 5,052,040 o Hmynes ot 8, are awise beléved partculmty will sulied

. Mw_m_m"

L NIy - v

—n

al-suth e RO Wb RS
Mnmm-nmnn—mu—w- TRTRE
bigh Inloriiiel spacen Rwough-cut the wab
which: conspimx and forisows palhmeys fhrough the enlie
thicknass of the Gabwiy

R L ]

st 34 gam ared shout 610 gam, snd even move dasiably baleein shout 88 guT snd
ot 400 gun, e pariiculery wall sulisd for une & achen wipny o min.

Einple ey waln, mrch as air-iakd or bosdedicarded webe, s slen aullatis for use
In conneciion with fie pmeent Imeniion. An examplery shepls e wab I8 descried in
PCT Applicaiion USSSN1S (Publicelion No. WOOT/15348) and UL.8. Petant No.
4318881 fo Neisfima ot al.; the sviire contant of ehich Is incorporeted herein by
refarenca. As sl ¢ dultwr exsrple, e presant ivveniion can sias be used In conunciion

"with smullimper aminuins snd ofher eriicies. As used basuin “redfisyer minels” ropars &

riné of b o ol rch aa, for euasple, @ spunhendimelibiown
(OME) nminade, spunbandimalibiounispushand (SLEY) burinale, arxd en i of
ulliayar nonecusn ininaine are disoioasd i U8 Peleed No. 4,041,208 © Brock el ol
and LA Pater Mo 4,438,730 (o Hoichiins af sl ; e snibe conlant of the sforessld
relerances are inaamorsing heveln by refsercs. Tha actie agent can be appliad 1o ons or
mor layers of tha lrinsie s desired. By wey of emmpls, composiis meterisls, heminetes .

antior oftver povous subsiraies sullstis for cne with the present ivention eve slse descrbed-- .7 -

InlU8, Pulant No. 8400548 o Ells sial; U5, Peiont Mo. 5,304,552 0 Latinwer ot sl UAL. - .

mhﬂﬂhmummm-hu—md.um.._

No. 3,223,319 fo Colionet al; UG PalentNo. 8,030,541 fo Ades; LS. Pl Mo - -

500504 o Curde atal. US. Palant No.-4:400,32¢ o Arcierson ot ol; LLB. PalbntNg; - -
5,350 fo Geosgar st al. St Ay, cTmonty sesigned U8, Petent No. 5,570,343
Eiiv ol al. fanches sn cxnpiary high-boft mege meteisl for use In parsonal care ariicles; the
anirs contert of this sppliaation b incarporsid herels by relevence. Numsrus olher
poveus febrios st isniraitn sub Swwint ballsved sullsils for use in conmeciion wilth e

poasant rvandion.
The pariculer active sgant or spanis appiied 1o e por ]
ssincied as desind I, ]

the poras subsirais. A veristy of aganis or have harsicios
been appiisd t porous subsivades 1o Impart of iImprove varis

propertias inglexling, bl not Bmiled fo, sheorbaroy, —..ll-l-.-ll
relandancy, odos conel, arfi-micrablsl prepertiae, enti-kmgal properfies, repefiency (8.
sicohal ar weler), solaning aginis and oo fath, Topllly fresied fabrics have been
ulikznd in verious sppliosinns inchuding, but not Blisd 1, Ghemanis, alsction contet
producis, perscrml o erficies, protectivs covars, and eo farth. With regand 1o the

welbabilty or sbworbenty of & paricular latvic, many fabrics inhwsenily exhilh good afinly

. wmhﬂ'“mnnﬂn Far axmmplag» * ===~ =-

- -
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pelyainiin o basn used 1o abecrh ol or ol bused louk, In
ﬂ_&mmﬂ--lﬁ-ﬂﬂ-ﬂm Toam,
polyoiniin nonsoven abvios nesd 1 v frealed in I asder
wnliing charactedsSion or o ey o As -, usa,
S Pulont No. 4208778 o Msiner ot al. disciouss vew of & kow infing nOTOvan wab &y
19 3.0 wipe ulich, lu-nh-mm-um-unl-#
slionxcingia, sshibis good absortant ond o, Asbxther
q-----nhlll—qh“dm-hn
—unm-h-umm—n-m-wmn
10 ﬁummm.ﬂ-dtﬂlmhuﬂﬂ."ﬂd
8L; o LA, Petant Appliogtion Mom, O064.528 and OMZ03.204 1o Yahisoul st ot e
eniirs costecs of sach of the siarsesk] spplicelicns andicr psients are insorperatad
-ilw_-. Further, sciiiionsl malerisls, wiich are compatbls with and which
tiagrade of By parficuier aclive agand, con opimgly

1l hdﬂbh-ﬂ.—-y-ul-l.hm_d_ Tt

1%y cmpons b notimiind 1 the kiasing: wurfacianiy, dyes, pigments, -

ST e v et Acte sgeeterr s T e e

e l—--ﬁ'-uh-hhﬂbh—-l-.h-‘,__- el

=TT e mm&mﬂhm%-ﬂm
T 00 . “dmﬂmmﬂmumm-. ol iy

m 0 hrther, I--&-I-hﬂhmllllllﬂh.
s am .
emben, and mo keth
m_wm-h“h-ﬂ--ﬂﬂum
T foen the soope of the invamiion. A ip addapiad o beal
only selacied sactions of the povos Digcrele st NgR amn be et &t aoe
.n_“-—hﬂlih-ﬂ-m_'uﬂl-
fagiors of the sbstrals passing theveurder. This cm seeull Iy & fabric having mglons
aows the wab) which heve disiinct kndlione! chacsctwisics. For sxanpia, in relevesce
» 5 FGA § and &, nametwen web 100 has irested srems 108 hat are srems cosied wilh an
aflacthe aTOUNt of aclive sgant. The irontad sress 108 oan includs the fbars adjsosnt
Iillhﬂlllnmﬂﬂ-l"_*'mmwhn
Siream of the praumtic nip, nemaly it raglons 108, Fire reglons. 108 wil have active
ugh the thicknass 112 of the nonwoven web 100
» _.hmmtlﬂh__-_IWhh“-
T e O Tk, Y e ol SOV b ibatiaiy ccnim Ry -
13

womaces TSI

_ll.ll-—u.'ummtllnn uniform watishily sxiending fhvough
gl by s mnamenalic nip wll

luve & selishiRty or 15 20 aren ol or naar the msface of

fascheinin. This method could be uned i produos & fatvic heulg reduced welishilly
andior descepiion chasctriatics slong e acges af & haixic with incressad dsscspiion
and kil havdiing propariies loceted sbost e conler of a feivic. An sppesaks for
pemciising such & muihod can be adepied tom that disclonsd In U8, Petent Applicsiion
No. ONSTT.2T fied Jurw 17. 1057 (0 Maymon of al; e entke conbents of £ alaremsld
spplicalion ks ingorporaind havein by referance. Furiher, in refersace o PG, 7, the sclive
wmuwwh“mdhmmmnum
120 hawing ons ov ciore dlscsls firet
mﬂnl-t.--lm—.l-h—lnl-nlwnﬂuln
no activa agant sppiied thereta.
mm—hnﬁ.n_‘-mm—n_—
h__lﬂl.t H—hlﬂ-llﬂdhﬂ_‘lﬂh

o web In accisd with ihe present invaniian, Hoppars £2a and
-mumnhmmmi """ e and . The poliiedn” ~ "
nd T S4a and 540

" "iroughi oy domchils B0 30 DU 5 TWIGHY Wflitirad 1A thi it~ © - © <=

h-l-lﬂ-‘--.ii-ltlﬁmhﬂm .
biccoperent Semania 2. The flsmanis a2 io a foar “
e than anio fmweling fsaminous suriams 68, with the skl of vaoum 83, o fam an
imyer of b 70. Tha bicamponani fher lnyer can han
balighty or wough-air bonded, sch I U.B. Palani No.
6,707488, using hot si-inlie 72. The bivowpomnt spunbans Sy aan ubspgnty be
ersrvnily boneisd wning fhrough-air bosder 74. Optoreily, in feu of the Teough-air
lording, the bicomponant spunbons fher wab can be point bonded such es, for aepls,
by pair of henind bording mils 73 {shown in phentora).
Bonded b Herwb 78 wkhmn
g _ﬂ_"‘_,zu—ﬂﬂ._ijl_n‘-
agent, 1 th uppar sk of bonded wab 78, The realed
m-uw-“ﬂhﬁﬂﬂ. The air simam direclly impacs
weh. Posiioned bunesth Bhe revsvoven wab, sl
under pesnatic pip 52, s vacuum st 85 that collects ges ! sny eEmou resbvart 78
iy o aien ™ Tmm—-
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gani(a) un e ulling in uniformiy fessted High-oR nonwown web 08
Tha unsliemly han ol or fnthes indre
1 ) axaurpls of a promses i walig
nilorrly (] allaraiions ancicr modiicaliony
L) mb_hi—‘hhdhh—h-m_l“
fram e apik of e prasent invesiion.
Ackdiien, dior devicss L1 ] ]
wih af FIGS. 1 &1 2 sre well known axd, for peponss of
clarly, ha Eatrsind Inte In ackilion, | will be
10 sppreciied by thos infhe st Ot te o astild be verled In

TRITOOAS Fapacia. As but ans morpis, porous fabrics can be ssquaniisly busid beo

or mows fimap 1 acoond with The presant levention an, i parioalsr, porous lalxis can bs

asqueniially fresied fom oppoulis skise. The first side of veaind
<= il the topleally ctive agant and euble: foamed g % -
15 - cikmaguanty the aypinle. sdconil sidetould be esled with he iepially eppliec acfle - =+ .- -
+-=t agant-and mbjacied {0 the incused gas'steem. - Dusl e Roketion ey ber= -~

slream ard -~

T o for e, bightteli - - 2-s3=,!
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L Sty Throasgh Tast: Liuld s irough can be detsrinad b acoornd with *
standard EDANA Tast 150.1-60. The mauts

m'l'-‘ll‘l-ﬂllﬂm_-—l-_llml-;ll
2 dry batseen Insy

Porcent Chersiesl Ak-On: Parcunt chessioed sdid-an can b delamined by weighing he

foiwic prior io and sber frestment with drying =s nesded. Percavt
Chermical Adkj-On = (Tresiad Falic Waight - Pratrested Fabric Waight) « Prairasied
X FaisicWeightx 100. Al parcent it

q-mﬂn-h-.alh_mmum.

Sewnple Thicieser: Fabrio thicknaes is detarmingsd n aooned wih ASTM Slandard Test
fdethod D 3725-05 meamuad uncier 8 0.03 pal laaed end & 3 inch circulpr plglen.
E ] . .

e N L . JERY L I

”
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%

Absorpiion Capaclly: A 4 Inch by 4 Inoh (102 oo x 0.2 cn) spacinan ks inlisfly waighed.
Thewaighad spachren i e soshad (n 8 pan of et Sl {a.g. esling) for 10 sacorde.
The test fuld hould be ol isust 1 inch (2.4 am) desp Inthe pen. The spaciemn s

from 1 & waighirg dish snd than weighad. Absarpiion
Cupacly {g) = wat waight (g) - dry waighi (). Speciic Capaclly (g/g) » Absorpion
Capacylgiidny waight i)

Palaiive Disiribulion of Topioel Trastssnts: Relalive diskibution of acie agent upon
poeed talric mrfeoss wee snalyzad vaing Allerusied Totsl Refisciencs (ATR) inkared
apaciraacopy snalysls. kiised apsois wins obisined using » verisbis snghe ATR
acmmary on & NICOLET 740 epecirameter. inttered spacts of each surfsos wees

‘snalyzed in duplicats s the conteol wes snslyzad in bipicets. ‘The conol compriged
unirested fabrie. The particuler bands sslecisd 1 ansiyrs a fabric wil vary wlh e
periiculer charmisivy. In T anslysla of the asmpies provkied In Fig. 8, the acve agent. .
applied 1o fhe fabrics coxaprised sn AHCOVEL FBLLICOPON foplol irsalrecd, which i
Ganaritnd havwin balow In grasiar detell. The fshsic was saparsied langliasies siong the., - - -

- madalplens of the fatvic, Swaby SMpAEENG e Sebaic I UPpar S IOWSr halves B0l . < u -.c.. - -
- eupoging the interioral the Sslrie. Tha skies of fhe sesyie o be ansiyesd wars placad i . * <+ .

+ bicnpanent apurhond fher . ]

«coniad on both sides of'a 45%angie gemmslas &l sad haki thare by memwel 8~ -~ rad

. -y Tha danth of of the inkamed 2= -~ L1t

bemm balow the sampls surface wes sbout 0.8 microm for & 45 " sngls gesmesium
aryolsl. The nursber scers per ATR arelysls wam set 0 64. The crysiel nxiaces wam

" ciesned Srtwoughly betsean anslyass 1 enatre hat no reakdusl oplosl trewiment wis

coniad over 16 the naxt anshwin. A bass ins irom $800-1875 er ! wes dewen wder the
Achovel esier carbanyl (=0} band and sn extended hags ing wes dramn fom 1812+
1200 am * for the polypmpyisns metiyl CH 3 bar & sach specinan. The pesk heights
of the Achovel C=0 pesk &t 1728 &' snd st of i palypropylens mathyd (CH, ) pesk
ol 1579 coi” ware messred Incn. The raliee of fm et of
e polypeopylene GH 5 pesk were caiculsind. Comparisans of thase milos were made o
ovlusts fhe relative diskribelion of sclive agent wilhin he webh.

Esch of tha falioeing sxamples uliimd & high-lokt hass fslio eompviing a arknped
mlly of Q0T et -The - -

TR A
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wab wen made by U8, Pl No. 5,382,400
-ﬁntmmmmu-umm-n
firsl componant cumprisieg Enaar iow denslly
eamprising polypxepyine. Ader formution an a dxming wire, s spambond Thevs wee
8  Swnugh-sir bonded of 200°F (stcnst 152'C) ot 140 fout por minue
{445 rmterniminule). The bonded, erimp fher mge bals
#dl’u-”ﬂlﬂnl)nn-—lﬂ-lmﬂiﬂm
mm). The bomded, oeped [= winador roll for
Submacuant rnatmant
° Addiicrmily, in each of the exsTpies discussad bylcw, e bage tabric was
Unsoud frem 2 wicter rof and Westsd an & sl side with @ brush eprey emier
iarguiing & 2%, by waight, wat pick-wp. The topical inatmast bath cangrised an
Aoy ermulsion comprising 10, by waight, sciide. Tha fopical iresiment beih s
v compdiaad 1%, by weight, hexarwl. The solils or acive agent was & composllion for-= .o
18 *“Impantiiig wettabilly o hydrophibic Toes comprg & 21 o @y acive seighg ol 5 = -
mn—uummn—umrﬂ e At
=" Polystiioaylatnd oaskr b iid-eodSian istls wdl s e
f " ™ idgesn Caiiinij. GLUCOROM ie & schilkh 0 et 0% By wilig) e - T 7
- Wdﬂﬁmﬁnﬂm o
e =n~umu-nutm-m-u.n-uﬂuw' =

by [ 1] ally svalisiis form e Hewlel
Corporsiion. . .
The trested smpiss wars sutmaruilly sspsind aloag e mediel plane of be
fnbriss thuvuby fonmieg sspansie upper ] g the midde of the
» Irmaind sarmpis (he uppar hell heving e outer sids which was inlinlly epvey asind wih
the aclive agenl). Each haif for aawell &8 duch of he
hrllhhu”-_l-ll-nhllm-_ll
conisal plams of e Mienpis).
© Romaini

“The hase falic sew ursscnd o o windss rol snd, fallowing spplioaion of the
Squsna iopios] besiment fo fha bess ik, e tested bess faivic wes fod Sragh a
—-‘nnnwﬁmn_t—nmwn-
3 drctiaar In Fig.  and hed a slct
o ”""*“'Himﬁiﬂm“ﬂﬂﬁf&im oo
1%

rulpive huniity and hesl an ek empershure of 72°F {22°C). The air siream leda
volumukric low rete of 172 CFM per Eneer foot (10 Mksinuis per ineer muter) with an exit
apasd of 22,000 FPM 5,708 Miminute). The iresisd buse felric wen posliornd 1.27 em
undar e compragpad i siot. The ine spted wes 50 FPM (1.2 melwre/minuls). A

§  vecuus heving @ aint widh of 03128 inchag (.70 &) was posliioned, cppoulie he
compresssd ais slod, 0.2 cr under the bese faivic. The vamamn had & ol Sow
e of 184 CFM per Raser foct {17 A8%minuts par lnsar rster). The fsbrio use fem
Swough air ciind with aliv &t 200°F {119°C). Five apacknans were cut o e maliing
fabvic and svahaied. ‘The meulling nomeoven wab had an sversge thiskness of 170 mils

10 (4.X2 men) nd &4 inch x 4 Inch (10.2 &n x 10.2 an) ample had dry weight ol 1.25.g.
‘Tha nensoven wab hed an sserage Absorbent Capaclly of 40,88 g (salis) snd an
aversgs Speciic Capeclly of 5206 ph-

- Ememlag - - caem
1. A - -
Tha buns fistwic was tesound-foan o winder rofl and dolowing spplicaionafthe *~.'-  *-
sgmou iopkal the base fatwic. $he vestad base o RwRgh & ey e
rip with i stoam. Thesiot ekth, of Saslemealt, =" .
« o+ ws0.084inghes (0.24 ar) ol & iexipersiuie oMI2'F (100°C) wllh an ax spepd of«:asv i
- 23 22000 (507 Mimirasia) end voloynelvio Sow of 172 CFM par lnasir ook (18 M¥rinide == * ="
porinasr meler). The Seaid side of e e fsivio wes posiionad 1.27 an lenesth the
shhan sl mn-—nmnum Avamesn, as in Exanpis 1,
siet and 0.25 o baiow he unireaind sils of e
fotwic. The faluio was fn dind as In Exmmple 1. Fve spacknans wars cul from the
25 resulilg ik and ovehimind. Tre resulling noxvsowes web had an sverags thisinsss of
170 il {43 nwi) arxd @ 4 Inch x4 Ingh (10.2 om x 1.3 an) sampie bad an svasage dry
waightef 124 g. The sverage Capachy of Mnre
(aaling) snd fhe sverage Specic Capacly of 3362 gig.

Tha base feixio was fresied as In Exampls 2 uith the exception thet the ns-epsed
'wan 1231 Q8 Mininuis). Fve specimans were ct irom the resuliing felzio end
ovelusind Tha sesulling nonsoven wal) his an evirmge thickness of 187 mils (47 sxm)
38 aada4inch x4 Inch (102 am x 10.2 om) sempls had s avermge dry waight of 1.31 g.

W e e n
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™ wab had Capachy of 44.80 g (asim) end en
Svmuge Spuciic Capacy of M.1 gig.
Exmmie 4 (Corpmnibg)
]
™™ e nd lcn & winsler roll ered sppiicalion of e

e npicel insimani o e base faixin, the fresied base Saiwk was passsd ovr &
vasiiem having & slot of wiith of .31 inchas (.79 on), » skt volunutslo Sow rels of 184

CFM por lnaur fout (17 Mmins per inasr metar). The untrested sids of the bess irin

10 wes facing the veczam siot and was postioned 0.5 om sove the vamass siol. The
hﬂh-l—:W“-uImd,m-‘mtil—d

0F (119<C). Ave T rniing fabrio and The
. reuling b bl 1 svaage of 184 il (4.7 4inchx4
“= - inthwme b an evarage diy waight of 138 :The sverage copuclly oI *

R ' X0 Torveven web haxl an everige ‘Atiitieht Capachy of 3748 g (salins) and an srgs ="

-

—t,

s s o Spmalin COPRChy OF 20TE QR L T m s Ay F e h TR ety st M

RIS VR at e DS St g e 1e | R e e« 3,

R L Lot L. Y] =m fa o Am

) =, e = ana mmpmm s

it fnbric, the irasind bass fidbeic was than fel dielity
mammntﬂm_ﬂ&umnm Five spadnurs
‘ware cut from the resuliing fsisis and “The resuling novwoven ueh hed an
wvamgs fhick of 187 mils (4.8 4 ingh x 4 inch {10-2 an x 112 cx) saple
3 md uge dry waightol 1.5 5. The Sh VT
Capucly of 21.07 § (sulina) end an sverage Speciiic Capacly of 22.3 o
ly of Exampiss 15 are shown b Tebis ! bebow.
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Compestive Exampins 4 and 8 had 2.9% suid-on lsvels and the daln svidances Put
the acpmous inpicel iresbrent wes not pulled traugh the entirey of the bigh-kt
nomuoven wab. However, an shown by the sbove dats, desplle heving lower levels of
wailiag agent, the nowrowsn webs of The present lsvenion heve & more uniionn

wal postwel out tmgee arul sbaocbenk capeciies. Tha,
fatvics Weated I socord wih e present Ivention can have s ative iget, reive ©
theme krestnd In aooond wilh prior methods, whils achisving the ebmiler of Inprove! *
pyvkel Smciatalei” © " - Mmoo

The resulling infered spacira dets, showlf In Fig. 8, sviisaes that the fslvics L
anind with the lacoied gan sireern heve's i tniktsrily'distriided! toplciilly spplled— /= % -
acSve agant s tiom fabrios irewie] with orly a vecasn sint ‘or'no vecuss siteoeres <"~ < -
fowe of compevstive eargiss 4 and 8 raspecivaly. Further, (he dats provkied In Fig. 8
o ovidences fhat prasier arkd-on levals can be schisved on e wilin e inerior of
(] fubric's uringe. This dais further svidencas
fhat the topically spplied aclive agant s divkiuied Srough the ante olhe
iz in the iresind fsivics of tw present invention. Albough conpaniive exasnpiss 4
0 6 Show an increses in relslive: disiribulion of acie sgant when aompering the raide
muriscas with those of the botiom satace (La. e origisty eupossd auier, unbeaind
skin), & s noied St such of @ fekrice o & winclar ol end dor 1o
ATR armiysia. In Exla cugacd, thm highly Seste] upper surtace of the felvic wes plsced

o -y v
agat anio the beiom funisesind) surfsce whils the isbric was malisined on the mil. The
st of the migralion s nol epecied 1 be as signiicent for exarepias 1-3 since ey
Wess baliwved 10 hiwe sy adid-an ivals peior o winding and slomge an the sl
Numerous ofhar pelanis sndior spplicalions hevs basn nfared 1 b the
i to the mant ny coniict or discrepancy beinsen the taachings

L P L S P

" istrpomtad by relerence and that of the prsant speciicasion, te prasent spuciicadon



1 8 s ey ach nxiicalion, sharsiions end ofher
changes be encorpested by the clalms.
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shall conol. AddiSarmly, witie e invantion fws beon desarbad in detell with respact i
spaciic ambxxinunts tharsol. and pevBicularly by e exaples described havsin, & wil be
spparant io those skiied | fhe art i writus alations, modiicetions and aher
changes uly be rme sifhout deparing fram the spirt and scops of the prsent
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Whal s claivowd s :
1. Apouos subsinie comprising:

fabric ard wotond ol on infevier, eald] falbvie

mmmmmowummuﬂ havinga
icknany of 3l ingst sbout 50 wils; and

@ toplcally applied active sgunt nmsier! an e mafans of seld fbers d disiribuled
Svough out e thicknees of eslf fabric, whersin the 0o of weight % scive agent on the
upper il of the talwic 1 the iower haif of e (ixic dows ot exmed X1.

2 The porous substrate of clak 1 wharein sski fizic ]
‘whersin he weight % aclima agent on tha uppar hell of the fslwic © the lower bell of e
fainic doss not excesd ahout 2:1 end uther wherein the relstive smounl of sctive sgant
upoa fher sufaces incresee from the fnst culsr suriscs i the ssoond culer mefisce

m.-ﬁtmnﬂhﬁ- L.

i mmmcuzmumm-m‘d

...m-ll-l.l--l-lmllqln_llﬂlu.-.u P
oo and sbaue €008 gle’, - el . . i an

4. Thepsom of 3 wharsin
oxam of shoul 100 mils and eongrises cimpad polyalelia epunborsd fhere.

8 The pomus substrsle of claice 3 whavels weid feinfo hes & thickeems ia sspess of
ahout 100 mils anel covnpeiens crivpad slagie fias.

4 The porous subsirate of ciskn 1 wharsin ths relstive smount of scive sginl upon
fibam fonning both of aald culer exrisces of asld b San e fharn
within fhe ntarior of sad fetwic. .

7. Thepaous substats of cisim § whessin seld antive agent comyaises & watiing
agunt ered furthar whassin esid fabric conprises & sorsoven web wit & thicknses of sl

100 evile and slic poiymer faars hening & clonier lnas fhen
mwnm—-u—nnnd-ﬂ“m—nmnmudn
8 fubrict heiower half of the vk -

S



& Apomus miiwis mmprising: .
- caular which dafien e beiwls
ad fnbric hoving inlr-conasciing Iniarsiel apces Srough-eul the thickness of el
Subric i wipwuln sakd labvic s & sanally betwsen sboud 0.2 plon’ and sbeut 0,008
0 glaxr" o furiher has firet snd meconsd reglers which exdeet In s nachine-dirpstion and
s divcion of e fabri;
el firat ragion hevieg & thicknase of o lsst sboul 5O il arxd leving an sche
ageni an aurfsces of Shers disirhtted] Syough out the of e e
S e s of walght % active agent on the upper hell of e et region 1o e lowar hell
10 of the it mgian dows rol exnsed X1;
---mm.nu-nl--un-um—n

Sgant sn mriaces g wharsin the el of waight % scive
e e gt an B upper aghn b B iower-hall of dmglonb= " . ."~
[T T T R ) -
Te te e et kb o SN o e g e s e W gl A e e
-~ e B .Tm of claka akiy m-_umm-—w'---
- . o ‘hﬂ:v.-'- I IRy W SN,

TN N Y a Ty F. 3 "y . LTI Je—— L T ] L
aetrs wa M-, mhwmimh_wsmwm-—-- 2
_Hdh“mhhi—'_dhhﬁhﬂmmmu
hl-d-lh-l-liﬂ--lmhl—_d-ﬂmh
T I il cof e rugion s ke them sboul 29,

11 The poscus uttrate of ciim 10 farfar ospising & Y regks substantiaty
wiilar i fha mewund wogkn ol and e ragioms ars loceted ot
cpponsd eiges of e feiric and sald it rugien g e curtsal
Toghon of tha febri, ev fnther whereln ssid acive sgent conprisss & wetiing agent.

12 Aprocms for spplying an active agent Ib & pores mubsini

Aroviding subsirain [T
agplying an aclive agant to (e fhat aufss of aid poses eubsirels;
ppiying 5 gas e © the st aurfaee of ek =]
L] ) of mald porous mbewats. whrsin seid
ﬂ_ll-liil-—l’l-_lﬂl'“
el L. . 2 T RTTIR . alSNTed et TS LELERCN L T il
x
e l),_pu—_. ) »

oS

12 The procass of cisimn 12 whisein upon spplioaion of ssid gEn stremm ot et &
portian of esid acive agent pases Srough the: eniie Sickmes of ssld povous subsirle
el sl e second mrtecs of sl porous substrate.

4. The procese of clairs 12 whassly subsleniially contsspossnesusdy with spplissfion
of v gun stramrw, & vacamn s sypliad sdiaoent S second eurface of eshi poress
scbabuin. .

18. The procses of clsin 14 shamin oe from skl gus shream

and sclive sgant e fiest mwringe.

10, The pocms of clsim 12 Sharsin skl GBS SR compinss sir and whirein sl air
s Sppiind o sk first suxfon &t 5 spend of ad lnet sbout 50 mstershacon.

17 m-—dﬁﬂ“ﬂ-mmnﬁli . -
oA

*. mndﬂlﬂ-lﬂp—-.-u e e

16 ﬂ-p—dﬂlﬂiﬁnﬂp_hqﬂﬁdm_u Larteme e

rough a slot lnving o width not gn shont 2.5 L

20.  The proommm of cisim 13 séhwrein eaid porous eubsirsin Is moving sl » epeed of at
lomst 130 festtrists rrwverse I e Sow of cald gus sireemn.

21, Thw procwms of claink 20 wharel sakd poreus e b
haing @ Sickness of at Senst 100 mils, 8N SVarage fhar danier e thew st 18 i 8
denslty betwesn shou 0.2 gren’ snd sbout 0.008%Tc .

2 The prooees of cisim 12 wharsin seld aciive agant is appliad fo the irst surface of
sald ols via & Bl aander fram fhe group comieling of solullors,
amubions, spensions s dapesions.

23 Theprocese of cheim 21 wharsin sald active agant is spplisd o the fist suriecs via
& il onrrier sulecind from B greup censlsiing of ackliang, ervulsiors, suspensieny
and depenskon.



M. Awasied porous subsissie meds in sssond with the procees of chim 23,

A Theiresisd percus schairate of claim 24 whersin sei! salve sgent cxmpeiae &
waling asld wab of hemwpiny
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Grosn Bay, W1 5504 (U8} Diviaon (Ouideines for Examination hh the EPO, A-
: v.a)
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{57) Amuiiager sheorbent composiie s dlsciosed.
This compoalle comprisss & cowr shest, one or more
rmvwiar inyers, one or more shambeni core inyers, and
& Danvier back layer. The tasler lnyer of lnyes heve 2-
direolion speriuree pensinding fiough e enlire lyer.
The sperhe inquuncy s shout 5 © 50 aperurms par
acuars inch erul sach epariure by o dismater of shout
0.015 b 0.10 inches. Thess composiiee are wed e
faminine lypians pads and relaind applbations.
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@ Desigmind Cantracting Steles: BEDEM GBITAL

@ Msuss shoarpiion hody for uss I dapeshils artiuies sud st for e prodestion feveel.

© ARvous sbeorplion bady having & continuous-denslly
gradionl In 3 direcSion parpessficulsr o s lrgest aurfeces,
10 be taed In dispossbie products such &8 diapers, sanitary
napkisg ar woursd dressings, menuinciared by airdaying &
biand of ssliuices Sulf pulp and a binder, the lather prelerskiy
in the form of Sbrea, prehesting (9) The formed low-genelly
web (8] in st lamst the binding femparaturs far the bonding
Sres, compresaing (10) the web (@), pmsing e web @)
fwough & cooling »ans (1) aad tinally achieving the densly
= gradiontin the web (5 by compressing  batwesn & pair of
‘ roliasg (12) of which ve upper ome (14) Is cold end only the
lower one {13} ls heedad 1o reath the binding lempenihure of
e btending fbres snow, e web demly thereby con-
ity ncrassing in the direction from the cold roller (1)
@) sowards the hot roder (13).
- By oeing spacial smbossing resass Saposed it the hot
rofler {15}, the web () can be provided wilh an unbreken
g surface patiarn for Increasing the Dquld distribufion capaclly.
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© An dbaotent mbdum, 3 made from Thers
formed Tnfo a fbrous web end & polymerizable,
ovean-inkable malerial, In » Bquid conder. The ma-
fwrkal, when polymesized and crose-linksd, resulls in
a suparsbeorbent polymar. The matertsl, In the Seuld
coier, Is cispersed within the frous web, &3 dis-
pornsd inchuglors, and s polvmerdised snd croes-
nknd in sliu, wilhin the forous web, 20 38 o fom a
camposlts web comgeising the Svous web and e
suporsbscrbest polymer, ax diapsrsed perticles, st
loast some of which sre bound 10 fhers from the
,yfrous web. The compostis web s ground, 30 & ©
iRcmne gome of the supambacrbant polymars © be-
©come paricuists whis fragmants of the supersbece-
©Nbent polymar remsln bound o Thers from e §-
brous web. Belore the composlis web Is ground, It
mey be provided whh a fyos Isyer or Mo
Ofayers b0 inimaie coniact horowtth, snd slso com-
‘m
(17}
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& Absorbent ariiols.

& A improved sbeorbent aricie includes & layer of sbeorbent matavisl (10) which has & length, & width and &
tricknees (209). Parficies of superabscrbent melevial (24} are disiribuied wihin the sbeorbant makeriul layer, and
these supsrabsorbent particies wre disposed 10 form a substantially coninuous, positive concenivadion gradient of
supsibsorbont Ywough at Jeast a portion of the thiciness (26) of the sbeorbart lsysr. The supsrsbsorbent
parficies (24) may be of the same dimenaion or the sverage particle sizs may vary throughout the thickness (26)
of e leyer of aboorbenl matevial The srlicle provides for abeorbent struckis whersin the superabsorbant
producad gel Is adequaialy isolaied awary from body suriaces of & paron wing the aricle whils gal biacking s
siso adequately reduced.

1>



- ——

EP.0 514 775 A1

l

{

Eaepioces Poacinrs UL
® Eurspesn Putart Offce 0514775 A1
® EUROPEAN PATENT APPLICATION
® Application number: S2108174.4 @ nt 1 COSF 800, COBL 3300
@ Due of fling 14,0008
@ Prioriy: 20.06.91 US 700078 ) Applicant THE DOW CHEMBCAL COMPANY

2030 Dow Centar, Abbott oed
@ Detw of publication of appiicsion: Midiand, M €8S40(US)
20.11.92 Bulistin 8248
& iwentor: Johnson, Thoras Conn
© Designaiad Contracting Staiss: 1008 Alrfisid Land
BE DE DX EB FAGB IT NLPT 85 Miciand, Michigen 4388(US)
& Represenistive: Stemagel, Hans-Glinther, Dr.
sl
Patentarvelilie Dr. Michasl Hann, Dr. H-0.
Stermagel, Or. H. DBrries, Sander Aus 30
W-3060 Berglech Gladbach 2(DE)

© Process for producing a supsrabsarbent polymer.

© This invenfion provides an Improved procoss for procucing & supsrsbeorbent polymer with reduced residusl
monomer contant which comgrisss parfially drylng & crossiinkad, partially neulralized polymer gel, thea raising
o temporsture of the gel weing microwsws radialion in the sbeence of circulaling alr and thereafier completing

e drying.
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(56 Absorbont shest and process for producing the eame

(57 The sixodeni shest comprising of least
tiycrephilc fibers and thermally iusibie bonding fhers or
a sangihening ascisiant, and @ supersbecrbent poly-
mar s characiertzed in that:

fhe suparsbeorbent polymer is not present on an
sheorbent suriace of the sheorbant sheet for absorbing
quid but clisiributed ingicle the sbecrbant shest, and i
adherad and fixed 1o the hydraphiic fibers comstiiufing
fw sbeorbent sheat;

fw supembeorberd polymer s gwend af an
amountof 10300 g per 1 m® of the absarbent shest: and

the absorbent sheel hes a thickness of 0.3 10 1.5
mm.
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54) Absorbent arficie with high sheorbency zone

{57) The present irveriion ls dirsciad 1o an sbheord-
ot siruciure comprising @ inlagral shsorbent elamant
wih an wper savince and a lower surface dafining &
thicowes thersbstween. The thiciness hes an upper
9% containing & high absobency 10ne and a lower
89%. The high sbeobancy zne hes & first ausface end
2 sscond arface sepamiad by & 20ne thickness. The
ang thickness Is lass than about 35% of the absarbent
demant thickewss. The high sbeorbency zone com-
pises sbeorbent fhers and aupesbectbant polymer
piides. The supemboohent polymar pariicies ars
preserd &t & leading of N0 more Tan 75 e par
stuare mutar and are suparaind from one ancther by
fhe absarbent fer. The lower 65% of the absorbent
alamant thickness ls eubsianiielly ¥ee of eupersbeorb-
ant polymar pariicies.
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© (57 Abstract: A firom sbeoshent compostis comtaizing sbenchent magerial, methods for ks formation, and slucrbent wticles that

Inchade the composiis ars described. The composiss (10) is & Shrows strucsre that inclades shacrbent smterial dispersed droughout
the composite {14) and i isczonsed concentration io bands (12) et extend along the composite”s langth.
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(57) Abstract: The panssnt imvention is a high cpiltzry sxction songe sheorbent mamber comprising an sgglomernsts of particolate
ydrogel-forming abwochert polymer and pasticalain Mgh surfacs srea open-cefied Ingdrmphilic foxm. In another aspect of U ioven-
ton te agglomenis of perticalate hydmgel-fonhing sheorbent polymer aad particolaty high swfacs area open-celled hydrophitic
fosm i disclossd. The sheorbent messber s moful bn the containment (s.9 . nomge) of body Naaids such a5 orine. In one exe-
_mmmmmmmw In another embhodimend, the sheorthent member congprises the
b=y aggiomacaie scfacent 10 ot least onn sheat, strip or piecs of high sorface ares open-celled hycrophftic foan weatarial. [n either the
. sorage abiwbent member or sggloracrates of the isvonsdion, the high sufacs area opon-celied Iicophilic fosn compiiass from

=)
B the member or agglomernin, respactively. An nigos sspact of the agginmemies scconfing w0 the present invention is thet they sre
formed without the o3¢ of a sepantio bonding substance, such as mn adhesiva.
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(57  An aqueous polymer composiiion comgrising
1010 40 wis of 2 polyrmar In waler, the polymer consit-
ing essenfially of 20-00 with a.p-sitylenically uneshy-
e casticorylic ackd monamer, 10-80 Witk ane or more
solening moromen, the acumous conposilion being

- acfusted to pH 4-8 with sllall matad hyciraxids or alaline

sarth matal hydaxide and furthar containing 0.1 10 3wt
sirconium croselinking sak. Such aquecus compasltions

. & be appliad B romeovn &l wowin subliraies io

male spesheorent products,
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of 2 lasgt omo watey splobie mooomer, praferably m alpha,

of varions anticlas, Inscessing the

mnongh In viscoslty such that & cm be spplied In aguecus form, yet after crosstinkiog
capaelty. Tis [overdion aleo robitos (o new methods of enhaneing the

Iomecteacy and/or sbaorbency of & fibor or fbvens matrix, impeoving the weser mamstion of soll end ather
agpicoliral methads, and insrensing e opes tme of cament by m-w.mmmm

composition consiming of shout 13w~ 10 sbout 50 wt-%
unmturated earboxylis ackd mosomer and & crouslinking




