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(57) Abstract

A disposable absorbent article is dis-
closed, comprising a topsheet, a backsheet and
an absorbent layer between the topsheet and the
backsheet, wherein the backsheet is comprised

(54) Title: DISPOSABLE ABSORBENT ARTICLES COMPRISING MICROPOROUS POLYMER FILMS WITH REGISTERED

50

of a microporous polymer film printed with a
registered graphic and comprising by weight:
from about 30 % to about 60 % of a polyolefin;
and from about 40 % to about 80 % of calcium
carbonate; wherein the film has a "b" value of
between about 0 and about 0.5 and exhibits less
than about 2 % thermal shrinkage at about 50
°C and about 50 % relative humidity for one
week,




prevented fromleaking, and particularly so that urine stains outside the
di aper are prevented. A nonwoven nmaterial is often | am nated
or otherw se adhered to a 25 mcroporous polynmer filmto formthe
backsheet of a disposable article. The © nonwoven nat er iy ng?ﬁ%hges the
appear ance OYOB{H and a cloth-1ike feel on the outsi de of the
garnent such that wearers and caregivers perceive a garnent-Ilike

confort. The conbination of a nonwoven material and a m croporous filmis
sui tabl e for disposabl e absorbent articles such as diapers, including
pull-on type 30 and tape-type diapers, fem nine care products, and adult

i nconti nence products. An exenplary pull-on type di sposabl e di aper,
which is put on by inserting the wearer's legs into the | eg openings
and sliding the garnent up into position about WO 99132164
PCTAUS97t 23613 2 t he

| ower "torso, is disclosed in Buell U S. patent 5,569, 234, "D sposable

Pul | - on Pant " . For di sposabl e absorbent articles, especially
di sposabl e di apers, it is also oft/dn desired to provide graphic designs
on the articles to enhance their 5 appearance and their consuner
acceptance. In previously known articles, the nonwoven | ayers have
typically been printed with such graphic designs. This is because the

printing process for nonwoven materials is typically easy to control,
because the surfaces of such materials tend to provide stronger nechani cal
properties that nake them nore anenable to printi.ng. See, e.g., EP
Publication 10 No. 0 604 729; Yeo ULS. Patent No. 5,503,076; Schleinz U.S.
Pat ent No. T
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5,458, 590. However, high resolution, multi-color registered graphics, which
are consuner-preferred, usually cannot be printed on such materi al s.
Thus the quality of the graphics that can be printed upon nonwoven

mat eri al s i oogBreal |y much | ower than that which canpdtmussohsésed- by
printing upon mcroporous film 15 M croporous polynmer filnms provide
excel l ent surface characteristics that make them suitable for the
printing of high resolution graphics. However, the exi sting

m croporous polynmer filnms, see, e.g., Japanese Lai d-Open Patent App.

(Kokai) No. 9-25372, are not nechanically stable enough to support the

printing of the high resolution, nulti-color registered graphics that
are consumer- 20 preferred. This is due in large part to their thermal '
instability. The thernal shrigf?af associated with existing
m croporous nmaterials has nade it icult to exploit their ability
to support the application of high resolution graphics. It has
al so been found that a high degree of whiteness, i.e., the visual

appearance of the white color of the article as seen by the consuner, is
very 25 Inportant to the consuner. Consuners tend not to accept articles
t hat i ncorporate filns hay ow sh or off-white shade. In
addition, breathability, of the article to all ow water
vapor to escape, is i np&tant for co ort and for consumer
skincare acceptance. A |lac fi breath result in a hot,
stuffy, skin-unfriendly product] for th 30 Based on the
foregoing, there Is a need for {di sposabf¢ absarbent articles
conprising a mcroporous polyngr fiIn1rﬂkf-T§Enechanically stabl e enough to
support the printing of high reso%ﬂiiin, mul ti-col or registered graphics,

D

whi |l e al so provi di ng breattha dnd a hi gh degree of whiteness.

None of the existing absorjbe vtidles provides all of the advantages
and benefits of the present 351 inventi or]. WD 99132164
PCTI US97n23613 3 3
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SUMVARY The present invention is directed to a di sposable
absorbent article conprising a topsheet, a backsheet and an absor bent

| ayer between the t opsheet and t he backsheet, wherein the backsheet is
conprised of a 5 microporous polymer filmprinted with a rggjgéspssds 9r aphic
and conpri sMRPIBN  weight: from about 30%to about 60% of a polyol efin;

and from about 40%to about 80% of cal ci um carbonate; wherein the film
has a "b" val ue between about 0 and about 0.5 and exhibits | ess than
about 2%t hermal shrinkage at about 50[err] C and about 50%rel ative
hum dity for one week. 10 These and ot her features, aspects, and
advant ages of the invention wll becone evident to those skilled in the
art froma reading of the present di scl osure.

BRI EF DESCRI PTI ON OF THE DRAW NGS 15 Wil e the specification
concludes with clains particularly pointing out and distinctly claimng
the invention, it is believed that gpf4present invention wll be better
understood fromthe followi ng description of preferred enbodi nents taken

in conjunction with the acconpanying draw ngs in which: Figure 1

is a representdtion of a coordinate systemfor coloronetric 20 nmeasurenent;
Figure 2 is a partial top view of a preferred enbodi nent of the filmof the

present invention printed wtharegi stered graphics; Figure 3 is
a front view of a preferred emdodi nent of a di sposable absor bent
article having registered graphics; and 25 Figure 4 is a sinplified

pl an vi ew of another preferred enbodi nent of a di sposabl e absor bent
article having registered graghics.

DETAI LED DESCRI PTI ON Al'l references cigyed herein are

i ncorporated herein by re in_their 30 entlretisg. Ctation of any

reference i s not an } re \
3 \
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determ nation as to its availability as prior art to the clained invention.
Al'l percentages herein are by weight of conpositions unless specifically
st at ed othermnse Al'l ratios are weight ratios unless specifically stated

ot her wi se. 938864 ,sed herein, the term "conprising" nmean®CTASIB6Ker
steps and ot her WO 99/32164/4
PCT/ US97/ 23613 4

i ngredi ents which do not affect the end result can be added. This term
enconpasses the terms "consisting of 'gqnd "consisting essentially of."
The m croporous polyner filnms that arge preferred for use in the

dsi sposabl e absorbent articles of theipresent invention are fornmed from a
m xture 5 of a polyolefin, usually supplied as a resin, and cal ci um

carbonat e (CaC3) l es. Exenplary pol YQIBTIIHY preferred for use

q
herei n include polye 1 dqause pol yet hyl ene has
a | ower nodulus and f 1 llypr opyl ene, it is
general ly easier to pf g gr this reason,
pol yet hyl ene is nore I ofjHer th%ﬁgnplastlc
pol yners may be used 1 ndotion.
Preferably, from abot g {dfliln is used in the
films of the pres z AHflr om about 45% to
about 55% of pol yg QO Bf{r]] is used to provide

(

m croporosity, as des
inpart a slight yell;q
yel | ow shade is highlY
bright, intense white a

ver, it may tend to
el i eved that any such
., x} tend to prefer a
s earance can
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be achi éved by selecting a grade of CaCd err] that has a very white col or.

A bright whi t e appearance can al so be achi eved by adding a snall
anount of titanium 20 dioxide (TidJerr]) to the polyolefin and CaCJ err]
during the m xing stage of the film formati on process, if the grade of
CaCO3 used MWOMWBRI84hite enough to provide the f i ni sheacirissassish t he
desired whiteness. In such a case, the nddition of the TiJerr]

counteracts the yellowi ng effect of the CaCJerr]. Tiderr] is
generally whiter than CaCJ err], but it is also generally nore 25
expensive and nore difficult to blend during extrusion. If Tierr] is
added, preferably it should be added in an anpbunt | ess than about 5
wt % since anounts greater than about 5 wt% may be difficult to

process. SP@% Eﬁqi

absence of yell owI A&@%%nsc?’g g Wgﬁﬁg@w ﬁf@"ﬁ&éﬂ% may
be measured using the "(’QLXME@HLIWWT&REG@TBRED@BAPMGSO

i nstrunentation available from HunterLab, 11491 Sunset Hills Road,
Reston, VA 22090 USA. See al so, The Measurenent of . Appear ance, Hunter,
Richard S., Hunter Associates Laboratories, 9529 Lee H ghway, Fairf ax,
VA 220303USA. The Col or Mbdel describes the col or of any mat eri al on
the basis of three paraneters: L, a, and b. The Col or Mddel may be 35
graphically represented by the coordi nat eFléﬁ tem shown in Figure 1.
Referring W99/ 32164

PCT/ US97123613 The present invention relates to disposable absorbent artickes comprising

of "¢ a | micfuporous’ golysiee fims! Mors spaaifica %YM afsufvaneén trbRtdg gt ness
quanti ti e°§ W#&saﬁ@gg%éﬁpg}dﬁ% F’g‘é’igg’ﬁg cg; gs rﬂ?r ?f S"ﬁ%‘h@gﬁ

i ndi cat e thePQ!l'ﬁé‘Ej'lI ble for theRrinting of sedisteeed: graphigs therpongr eenness
(negative "a" val ues) and t he degree of
BACKGROUND

Polymeric materials provided in the form of films or sheets have been

15 used in a variety of commercial products, including diapers, feminine care
products, adult incontinence products, and the like. In the manufacture of
disposable absorbent articles, such as diapers, microporous polymer films have
generally been incorporated into the structure of the article as a part of the layers

that are positioned away from the wearer's body during use (often called "the

20 backsheet”). The backsheet provides a liquid impervious barrier so that
exudates absorbed and contained in the absorbent core of the article are

prevented from leaking, and particularly so that urine stains outside the diaper
are prevented.

A nonwoven material is often Iammated or otherwise adhered to a

25 microporous polymer film to form the backsheet of a disposable article. The
nonwoven material provides the appearance of cloth and a cloth-like feel on the
outside of the garment such that wearers and caregivers perceive a garment-like
comfort. The combination of a nonwoven material and a microporous film is
suitable for disposable absorbent articles such as diapers, including pull-on type

30 and tape-type diapers, feminine care products, and adult incontinence products.
An exemplary pull-on type disposable diaper, which is put on by inserting the
wearer's legs into the leg openings and sliding the garment up into position about



5 vyellowness (positive "b" values), blueness (negative "b" val ues). For

neut r al colors (e.g., white, gray, black), "a" and "b" shoul d be about
zero. The higher the val ues of "a" and "b" for a given sanple, the
nor e satur 3&89 S 4chr omatic is the col or of that sarrgj(_ermsg p3613 -
The nost irrpor%an? paranmeter for the filps of the present invention is the

10 "b" value, due to the | ack of consungr acceptance of yellow sh fil ns.

Usi ng t he Col or QUEST i nstrunment under the conditions of the .
10[err]/ D65 international standard and a 10[err] reflecting angle, the
"b" value f fi .0f. f.he presen I Ny i I s _preferably between
about 0 andqﬁ%ﬁaﬁe’d"@? ﬂ?o?'gé'B?%‘fg} §HF Uus B‘T’tﬁ%g’%gg%%ﬁo%'épes@éeﬁ ol e.

15 InPRandfi.tion to the polyethyl ene and the CaCOerr], small anounts -
of ot her adgiof 'uwpasatﬂel%bs%eﬁﬂbh%sdaaﬁéciﬁﬁgﬁéa%fé‘&i% FRY 1§l Pe
added durin e Loitd o moxing sfage of the Filmior macion process.
These ot her %zg%gi f’lle%/neésd géuc?ff)&'de gra fcgs&&syc’ﬂe @tifles, to Lenhanegethair ahout

]9. 01 wt %5|t o appeatange@nd their consumer acceptance.ogorprevioysly ﬂmf)msamgeshme '
uncti ona i .

di aper to d%f:i?ggg: uﬂﬁﬁ%@jﬁ?@?ﬁ%&fﬁ%@%ﬁg sf%%g g&%’?'ﬁﬁ?@ﬁ% Tis %_hol es
permt moisture vat)or r SSJRT pRpyRYen materals isirpically pasyfo,pontroly o
t he wearer' Pesause the surfacesof sugh materials tirdhto providte dtrongert mechanicalk

t ; g\r/l;s(rjr: ?] si 0rprop&rtié@tmﬁ%}théh@?rﬁhﬁﬁnﬁgéﬁs%ﬁné.hEe\é’ﬁg{g?.géliﬁ %ﬂéﬁ;l lrjr)s{ of
ltohe preslgnt hlloﬁvgné(lﬁgﬁz Svegygﬁ'orﬁﬁé%‘tg&ﬁeﬁ;% Bﬂgéng&ﬁlﬂ"izcg'ﬁ’ygéhﬂ?nﬂ% he
particles of-43&09¢ r However. tigh resolution, multiccaler segisterast graphicsi whidhoareat i on,
as ]glescri bscbonamrrgf-piéfyrré&l wsually h:érnnot b&bﬁﬁﬁaoéﬁ%c{iﬁ:!ngfkerfgg monm‘tsth%f .
e S sy dr oL ot ol B o g ' iy ;"
the Caccs pdPyshlower than thathwhish cap he anhjevedby printing lupon sictoporaus film: he 30
parti c: es is dir Mitloporatisapaigmeo filhe piovide @ikcélient mlrfabelchaﬁﬂw%ﬁcs‘ gﬁéﬂ

Parti ol es wiTgke. them S8iiStle 156 uieb bRt Br gnSpluih cifonil Hiols e 1

mi cr epor ous SXHUBG micropox Ynenflms, 5eea 8. Japanese diaid-RpeyrPatantyApPhol es
result in gr(Kekai) Nor 8:2537R] aret pot rhkelyanidally stable @nroagh ite support thes pristing

| eakage. of the high resolution, multi-color registered graphics that are consumer-

20 preferred. This is due in large part to their thermal instability. The thermal
shrinkage associated with existing microporous materials has made it difficult to
exploit their ability to support the application of high resolution graphics.

It has also been found that a high degree of whiteness, i.e., the visual
appearance of the white color of the article as seen by the consumer, is very

25 important to the consumer. Consumers tend not to accept articles that
incorporate films having a yellowish or off-white shade. In addition, breathability,
the ability of the article to allow water vapor to escape, is important for wearer
comfort and for consumer skincare ‘acceptance. A lack of breathability may
result in a hot, stuffy, skin-unfriendly product for the wearer.

30 Based on the foregoing, there is a need for disposable absorbent articles
comprising a microporous polymer film that is mechanically stable enough to
support the printing of high resolution, multi-color registered graphics, while also
providing breathability and a high degree of whiteness. None of the existing
absorbent articles provides all of the advantages and benefits of the present

35 invention.



WD 99/ 32164 PCT1US9723613
6 The size of the holes may al so be affected by the .draw ng
ratio during the drawi ng step of the film manufacture. Preferably, to
achi eve opMWH32Mdeat hability, smal | sized CaCO3 partlﬁr@’as% sed and
the drawing ratio is about 2-3 tines. 3 Mbi st ure vapor transport
rate ("MVTR") is a characteristic neasure of 5 breathability and
"mcroclimate” inside the diaper. MWTR r refers to the perm ssi bl e

noi sture volune fromone side of the filmto the other side of the film
per area unit (e.g., per square rreter) SUMMARYti ne unit (e.g., per one

da Hi gh [ nga i be
V\/el>ll) venig:gl | at edlv'ﬂ;B B?eééiﬂ? i et%|nn5| f@%‘kfﬁhegoﬂﬁggﬁf%@e étg
However, if SCAPTRINERS oqsi\geﬁoa hagitshegh, and; ap abserbsnt layer; Eéh‘tﬁe@ AR st ure
| eakage, or topsHeet sand ethentbacifsieet wieeareln Cthe obadkéhBet Sist bﬁmphﬁédi ofrp@r t ant

in appligat "ﬁ‘%iib"?’@ Pbl?ﬂwe?‘fﬁrh%%@&'ﬁuiﬂ egist rEﬁ B 88nd comprising %yThe

MVTR of b t Thi
met hog .2 dé@’@sﬂ? g’&"héb g@%st %P%ﬁoébf nplveie eapeqi Jmmeboyhﬂgr'ﬁa@ '

(Cad 2) is @about 80% of Qaimmmloaﬂmrﬂteehheremwerﬁim hashe"lCaaliechetiveentaboutt er

Cor TG G AR 0 sl Gl Iesd ”rm?d/ffh‘é&@)ma.n € bR
cont ai ner i o° dﬁ%ﬂgﬁb%% "?‘ﬂ MRPKscrews. The cap has a hol e

t hrough 0t and t Aese and ntbesfeateresuaspemstamd advantages of tve mviehtiee wilit o
the contai nf!:fecbﬁi’e()%gfélehf‘%f!hbgé Sited' e tﬁQnﬁﬁ' ﬁ' Péégir% ! thdl ?ééenfa”pl e

is.then pla I N a constant tenperature nment for
qﬁ Il

a fixed peri ™ ne. The amount of noi sture absorbed by the CaCl2
in the container is a neasure of the noisture perneability of the
film Using the BRIEFeRSORIFTION'OETHE DRAWNGS ! ess st eel

contai ®l5 'S 2 while the specification concludes with claims particularly pointing out and

distinctly claiming the invention, it is believed that the present invention will be
better understood from the following description of preferred embodiments taken
in conjunction with the accompanying drawings in which:
Figure 1 is a repreSentation of a coordinate system for colorometric
20 measurement; '
Figure 2 is a partial top view of a preferred embodiment of the film of the
present invention printed with registered graphics; :
Figure 3 is a front view of a preferred embodiment of a dlsposabie
absorbent article having registered graphics; and
25 Figure 4 is a simplified plan view of another preferred embodiment of a
disposable absorbent article having registered graphics.

DETAILED DESCRIPTION
All references cited herein are incorporated herein by reference in their
30 entireties. Citation of any reference is not an admission regarding any
determination as to its availability as prior art to the claimed invention.
All percentages herein are by weight of compositions unless specifically
stated otherwise. All ratios are weight ratios unless specifically stated otherwise.
As used herein, the term "comprising” means that other steps and other



25 cylindrical container with a dianmeter of 30 nmand a depth of 50 mm
wth constant environnment conditions of 75%relative humdity and 40C,
the fil s of the present invention preferably have an WTR of at | east

about 3200 [pferr] per day, with about 3700 grargdyxisgisdeier- day
bei ng rmre‘gégbfr}%? | e for diapers. Preferably, the MWTR Is as high as

possible with no | eaks. 30 The ni X oporous polyner films of the
present invention are preferably formed according to the foll ow ng
process. The pol yol efin polymer, preferably from about 30%to about
60% and nore preferably from about 35%to about 55% of pol yet hyl ene,
and the cacingregipaiscwhishyder aeh affeck tharndo resittucapobg addedandThisrterm

preferably encompdisses tHétérins "ebrsistirgbol’ and "consilingtessehtiaglly o35 tenperature,

preferably oreat fhe ! AtlobdtBulhbiyRibr PRl e prérBl #1° use in the O

PCT/ US971238sisposable absorbent articles of the present invention are forfneq froma mixture
pﬁl ylmcair b5 Foof @(polygleﬁn,i Usyaillyy supplied nas iasrestredand kaloiini cborate (CACOH |
shou e t t A rel,
and any ot hgrartiac% ft?&%@ag‘fye%fou %ogt%'%%g%%fc?ga&:énh%%g{ ﬁqidr%% Ph‘&?t g O§| d
al so be add@ld(RPYRIPRYIeng.; iBgcause, prRlyaihylane has a;lower mogulys,and @ weror ¢ he
process. |f mieliitigerpdinti ¢haro plyprdgyldne; tit iis gerdrallyabéasierdded pfoceas thanevel

o X > 3 . :
oo | 73 oA o, i sl (gl gl S AL MhRMAP 20,
cast as ¥ tl?h??r fhemm piﬁ?ﬁ'@r%%f@?rstrﬁﬁy bﬁéﬁ?ﬁdﬁ the {I@ﬁrﬂ-.frt ?l?i’%s‘?"i 'fa«egh%r eat er
t han t he nelRrefecabiviifrom tabopt8atatocandutt6db ofia palyeiefimlis used jrotheofilafsi of
pol ymer. 10thg preddrkt Sihvértion: Nmofd prdfirdbly, Stroih2¥Bout 54 16 SABHLR | 5% 3éf 2
tenperature hy(i e|i
po ylene.
The CaCOg3 is used to provide microporosity, as described more fully
15 below. However, it may tend to impart a slight yellow shade to the film. Itis
believed that any such yellow shade is highly unacceptable to consumers, who
tend to prefer a bright, intense white appearance. A bright white appearance can
be achieved by selecting a grade of CaCO3 that has a very white color. A bright
white appearance can also be achieved by adding a small amount of titanium
20 dioxide (TiO2) to the polyolefin and CaCO3 during the mixing stage of the film
formation process, if the grade of CaCO3 used is not white enough to provide the
finished film with the desired whiteness. In such a case, the addition of the TiO2
counteracts the yellowing effect of the CaCO3.
TiO2 is generally whiter than CaCO3, but it is also generally more
25 expensive and more difficult to blend during extrusion. I[f 1"102 is added,
preferably it should be added in an amount less than about 5 wt%, since
amounts greater than about 5 wt% may be difficult to process.
"Whiteness" as used herein gerierally refers to the absence of yellow. The
whiteness of the microporous films herein may be measured using the Color
30  Model of the ColorQUEST 45/0 instrumentation available from HunterLab, 11491
Sunset Hills Road, Reston, VA 22090 USA. See also, The Measurement of
Appearance, Hunter, Richard S., Hunter Associates Laboratories, 9529 Lee
Highway, Fairfax, VA 22030 USA. The Color Model describes the color of any
material on the basis of three parameters: L, a, and b. The Color Model may be
35 graphically represented by the coordinate system shown in Figure 1. Referring



than anbient. The draw ng step is the point at which the m croporous hol es

form around the particles of CaCO3. Drawing rolls are preferably used
for the draw ng step. The velocity of each drawing roll should

basi cal |y b&vagegatédr t han that of the drawi ng rol |l pre®€HURYA3613 Thus,
the velocity of the second drawing roll is 15 greater than the velocity of
the first drawing roll, with the first drawing roll having t he | owest
velocity of all the drawing rolls. The drawi ng step |l ocks in
residual strain. After the filmhas been drawn, it is not thermally

st abl e due thlgEIrGHEMhes:oeldlﬁéterstﬁﬁ %ﬁ@\nnt'n_e |§T’ﬂ|rﬁ§é§lﬁé oﬂhé tness of i I M
Srimting of A aﬁ?‘b'é‘ g 19 LED S0 BTN Lot ARERBREY 1rp Gulbtied 4 *°
necessary. "b" are cafigd QRRQ‘PFPhWPﬁeCQPdeﬁt& atldeys indicateathecdegree oft i s
bel i eved t hateddms (positiventzt valueg), %réénriéslsf’(hégém '@Qaﬁ.ﬁe&?%ﬁ@&h@% f he
][“O‘r:r 8?‘3{/? ul 8@ cﬁtfm%’&%l ﬁ&sﬁn@ﬁ "p" valJeF mﬂl@erfe%gp(neagﬁlle %[;:‘dv%l”ﬁéal Fﬁtsgﬁ@ﬁf I cal
provi des t he Colore(2:G 5 Mihit Efg"?Mal? agpulal ander ﬁf;@@! d becahout zgen: T higher thee and

transport cowdives@isahand thipler atgivers s&hﬁleatﬂwl nipe \satitifedt ol dRoMbHSs s the

transition t f the pol yethylene (or other polyner) used. In
ot her %%?B@flﬁtgﬁﬁ aelol ng is not carried out as described herein, this

stress relief wil The mostippostantrarameteriontherflonsnfdbe presentinvention iothet es
the fil mioe. gb" valuel (apaetq the lack ek perisupmerescceptanee Of yeltdwish TRAS. a‘Uﬁr@the :

associ ated w 'ddlorg %Eﬁ@mg ttheAEoﬁ&uoﬁéwéf %%F‘f?m %t%ﬁ'?ﬁl »%uct
:Easﬁia |a§' t

rel ease, whi rts t ap qy gnee of
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However, if Kﬁ?eﬂﬁ?@ésﬁﬂecond' tions are too strict, for exanple if the
ei t her Jngteng ?turelstoo hlg t he annealing tine is
too | ong,or bot hin addition o't yethylene and the CaCO3, small amounts of other

PCMT U897123Ghﬂd|t|ves such as antioxidants or lubricants, may also be added during the initial
mixing stage of the film formation process., These other additives should.
preferably be added in the range of about 0.01 wt% to about 0.05 wt%.

"Microporosity" refers to the functional property of the film that permits an
20 article such as a diaper to deliver improved skin health, because the microporous
holes permit moisture vapor transmission between the inside of the diaper, i.e.,
the wearer's skin, and the outside of the diaper. Good moisture vapor
transmission, or "breathability”, also increases the wearer's comfort by providing
a less stuffy feeling. The microporous holes in the films of the present invention
25 are formed generally concentrically around the particles of CaCOg3 during the
drawing stage of the film formation, as described more fully below. The
microporous holes form on the surfaces of the film as well as throughout the
thickness of the film, with the size of the microporous holes being related to the
size of the CaCO3 particles. In general, the size of the holes surrounding the
30 particles is directly related to the size of the particle. Thus, small particles will
cause the formation of small holes, while large particles will create large holes.
However, limiting the size of the microporous holes is also important, because
even though larger holes result in greater breathability, they also increase the

risk of leakage.



many of the m croporous holes will shrink at high tension, thereby

decr easi ng breathability of the film After annealing, the
filmis preferably subjected to a corona treatnment in which it is
placed in a gealefeenvi ronnent at about anbient tenperatur epcrfdi@vpiers S i ons
are radi ated throughout the environnent. It is believed that the corona
treatnment increases the dyne |evel for th@ printing side of the film i.e.,
t he side upon which the graphics are to be printed. Hi gh dyne |evels

I ndi cate that each area of the printing ink will require | ess surface
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shown. 0.,are us so_that the opti cal sensors_of _t he
conbi ni ng and M\fr qﬁE%I‘FHﬁ? ﬁEecgh“dﬁﬁléctie Rasywesd by the (GHp disst ¢ o
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20 The container with the film test sample is then placed in a constant temperature

' and humidity environment for a fixed period of time. The amount of moisture
absorbed by the CaCly in the container is a measure of the moisture permeability
of the film.

Using the Cup Test method wherein the stainless steel container is a

25  cylindrical container with a diameter of 30 mm and a depth of 50 mm, with
constant environment conditions of 75% relative humidity and 40°C, the films of
the present invention preferably have an MVTR of at least about 3200 grams/m?
per day, with about 3700 grams/m? per day being more preferable for diapers.
Preferably, the MVTR is as high as possible with no leaks.

30 The microporous polymer films of the present invention are preferably
formed according to the following process. The polyolefin polymer, preferably
from about 30% to about 60% and more preferably from about 35% to about
55% of polyethylene, and the CaCO3, preferably from about 40% to about 80%
and more preferably from about 45% to about 65% are mixed at a high

35 temperature, preferably greater than the melting point temperature of the



to as a shadow mark. The shadow marks 40 are shown as having width W2 in
Figure 2. For a disposable diaper manufacturing line, pitch |length P of

from about 475 mmto about 485 mm width of timng mark WL of from
about 7 nm twooegs216@bout 10mm length of timng mark L fronPGHBSAT283nm't o
25 mm shadow mark WO 99/ 32164 -4

PCTI f US97123613 9 wi dt h
W2 fromabout O to about 10 nm and red color of timng mark for contrast
are exenplary paraneters for the timng nmarks. As not ed above,
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production, the ﬁeiét‘;tpﬁ?gis?gl@ﬂ%qg g %sg' ﬂﬁ%??‘?\&?%i&g'ﬂﬁﬁg%@&iagdgd
function of tfEA VﬁQ F%%{B’@Pﬁbef' %nd huni dity condi tions of storage
and transport, parAfiestmbgng,ithe roixturetis feddhioyghepullers aodithen pltnpebto an
exanpl €, duri ggniep ml‘eﬁﬁus'f'&l,@\eHi&hfﬂ‘.ﬁ%siﬁ%ﬁ#tl?ig?iimyléédérﬁ 1t bseting

b b d ert t i . t f I, Nk
can 7 aven 1PRRETaIS &A% Graehingn te wekiBiR IR ERRIYE IR [ PTRGR of
t ensi on t hat polyolefis polyswert o wind the roll. This thernmal instability has

typically de it SHibd isl eﬁ\ﬂﬁ] [ |
products ilﬂaa rr)hasgfcll,éﬂ; %féﬁhb' ﬂ% . %W%m'%ﬁ P%ﬁ%ﬁrﬁ%ﬁgﬁﬁé '

m croporous f H3famRiente @]ﬁsﬁﬁgifhe poing tgw%i Itm%ﬁ'f%‘ﬁﬁ'\%!é?s. -?'ﬁﬂ m
sanpl es are catound tbeparticidsafEaCGO4.hBrasingirolis are preferably iused Jorthe sivawimgwi de
in the cross digheCihéNelobity bf 8ach @FfNiAg roM8R&NIE Dasically be greater than that of
the drawing roll preceding it. Thus, the velocity of the second drawing roll is
15 greater than the velocity of the first drawing roll, with the first drawing roll having
the lowest velocity of all the drawing rolls.

The drawing step locks in residual strain. After the film has been drawn, it
is not thermally stable due to the energies existing between the molecules of the
film. Thus, in order to achieve the thermal stability necessary to support the

20 printing of high resolution graphics on the film, further processing is necessary.

The film in the drawn state is then annealed. It is believed that the
annealing step eliminates the stresses between the micromolecules of which the
film is comprised, and thus it is critical for providing the film with thermal stability.
The annealing step provides the stress relief that would otherwise occur under

25  storage and transport conditions at temperatures elevated above about the glass
transition temperature Tg of the polyethylene (or other polymer) used. In other
words, if annealing is not carried out as described herein, this stress relief will
occur when the finished product that incorporates the fim, e.g., a diaper,
experiences the elevated temperatures associated with storage and transport. At

30 that time, the stress will release, which generally distorts the appearance of both
the product itself and especially the appearance of the registered graphics, and
which may effect the overali quality of the film integrity. -

However, if the annealing conditions are too strict, for example if the either
the annealing temperature is too high, the annealing time is too long, or both,



direction" neans the direction of novenent along a manufacturing |ine, and
"cross direction"” neans the direction substantially perpendicular to the
machi ne 20 direction. The machine direction is represented by the arrow

| abel ed I\/D| igure 2. Two straight lines are dravm?a%'igg nthe
machi ne di recf)lg%’:r.’lngjr:\d 100 mmin the cross direction he Yégzlarrpl es
are placed into an oven controll ed a8 50C and 50%relative hunidity

for one week. The shrunken | engths of the lines are calculated as the

t hermal shrinkage rate, based upon the 25 original |engths.

Under the test coneltlons descri bed above, the filnms of the &rlesent
i nvention tygP the, BlicreReRONSs Jiples milh shembat high, tensigno thersby decieasinge i n
t he mac threathdbilityaifithenfillmor e preferably | ess than about 2% In the '

cro di rection, hrinkage.
Thus. the f1 | oo of ep ahigaliig, B R € BlorBiPEILERES 10 3P LbBhg doalietlF oc-
charact eri st i@crbft F@?%ﬁo*"oﬂ§eﬁ eronmentfqt about gabient tempgratwien 03

hi gh-r esolsut iioms are mad!dtegrwughnut\/rthé eenviromgentus ¢tejat béliéved that tife @Btaha

negligi bl e dQEEa%énPﬁ‘ncfé&Qéme apﬁé R for the printing SIqﬁT 'i’ill‘iﬁ's i 8f tﬁ?gldg i hat

present invention al '3. ve gt
are benefici dPoNWhi eoﬂo & erinted |'Eh(9<YHﬁé€Y¢|%r'ﬂ4Aﬁ=ﬂtﬁ thﬁee
manuf act ur e d@realed cihda@nntmg inlkcwilk reqilireHesg buifacevatda ba the dirhsfop @dhésios:hose

IngT/S ll(JIS|9|71 a6 thus, the WigHePARe’ dfffe level, the higher and better the graphjc resolution can |
]tﬁ made . Filmsofhe present inention prefarably-hane asype level of gremtgses of

art that
illustrati on thar about 35antymdess preferablyrgreater tHapcaboutgon use of the filmas a

backsheet for adtef tiPE5BRA tredtRBAL the finished film can be rolled up or packaged
in preparation for printing the registered graphics on the film, for example as
shown in Figure 2. Printing techniques useful herein for providing multi-color -

15 registered graphics include flexographic printing process and gravure printing
process, with flexographic-printing being preferred.

An exemplary portion of a film of the present invention is shown in Figure
2. The film 10 is shown printed with the graphics 20 separated by pitch length P.
It will be well understood by those of skill in the art that the graphics 20 may be of -

20 any shape, design, color or size, and that single or multiple desugns may be
used. Alternatively, pre-bonded, pre-applied, pre-cut, or pre-glued objects may
be used. Timing marks 30 having a width W1 and a length L are also shown.
Timing marks 30 are used so that the optical sensors of the combining and
cutting mechanisms can detect the marks and thereby to properly align and to

25 trim the film or fim/nonwoven backsheet combination. Preferably, the timing -
marks are sized and placed such that they are removed when the film is timmed,
so that they are not a part of the finished product and thus not visible to the
consumer. Alternatively, it may be patt of the finished product but invisible to the
consumer, while still being detectable by the machinery.

30 The distance between the timing mark and the edge of the film is referred
to as a shadow mark. The shadow marks 40 are shown as having width W2 in
Figure 2. For a disposable diaper manufacturing line, pitch length P of from
about 475 mm to about 485 mm, width of timing mark W1 of from about 7 mm to
about 10mm, length of timing mark L from about 20 mm to 25 mm, shadow mark



Wb nodulus is inportant to the stable operation of a registered graphics 5
phasi ng system As used herein, "web nodul us" neans the nmechanical property
defined as the slope of a material's stress/strain curve. Wile the

absol ut e vakyseems21640f the web nodul us is not as inportant aeruswséandard

deviation within a roll of film the_nodul us determ nes the anount of
tension required to force an adjustn@nt in the phase position of the
fil mduring processing. Filns having a 10 web nodulus in the range of about
4000 g/in to about 13,000 g/in have been found to be preferred for the
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di aper manuf beenebaerved fer cettain ganventionpbfiims; Diffesentclevels afi sim!sasqmcam de a
broad range &gén eafyewitivia thesafieicoh of figh dep éﬁd’ﬁg upon tﬁewe:f&énsndn bvat

materials hayg SLEqRg WigPlie 8R! Thid YemASnaRbi) pfcs fghagever

the stiffnesS 0 em croporous ncreases, | ng to
possi bl e i ssincerpqrate sushifilms %@Qﬁ%fnﬁﬁﬂﬁ‘%ﬂﬁp gge B!P t hat depend

on heat respThe therfnal Skridkaganrald/ dfwitrogurons films maythe ieasused unders
bel i eved t hand Rifovfhg Lardiiche! 1IRF sBANRE B! G 18800 i iR PR/ ghing | >

due to I’ISIn Qr ces SIS Wel g

refers to th -fwélog'han%ﬁ59rmn‘swu’@r@ the efossrdifaction, Agiysed hergig, cmaghine
Exenpl ary badirection gheans ¢heeidirection be meemeritcalong @ gnanufagtaring line, agdar e

meter (gsm aggsLBRELtich? ntEdRs thS difeklion Yabdtdhtidly perfeihbiiaP & the#akhine -
20 direction. The machine direction is represented by the arrow labeled MD in
Figure 2. Two straight lines are drawn as 250 mm in the machine direction and - -
100 mm in the cross direction. The film samples are placed into an oven
controlled at 50°C and 50% relative humidity for one week. The shrunken
lengths of the lines are calculated as the thermal shrinkage rate, based upon the
25 original lengths. :
Under the test conditions described above, the films -of the present
invention typically experience only from about 0% to about 5% shrinkage in the
machine direction, more preferably less than about 2%. In the cross direction,
the films typically experience negligible shrinkage. Thus, the films of the present
30 invention provide both the good surface characteristics of microporous polymer
films that readily support high-resolution printed graphics while being susceptible
to only negligible degrees of thermal shrinkage. '
The films of the present invention also preferably have other desirable
properties that are beneficial in the processing of the film in connection with the
35 manufacture of absorbent articles. Although it will be understood by those of skill
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QO her filmparanmeters that inpact the printing process, the diaper

manuf act ur i %B?:#{; ss, or both, include filmwdth, |engthpefukdpadial m.

roll, core meter of the filmroll, splices, timng marks, and
printing orientation. Printindlorientation refers to the
direction of travel of the graphic-printed 5 filmthrough the '
manuf acturing line. For a disposable diaper nmanufacturing |line, it has
been found useful for the printed side of the m croporous polyner filmto
be woundin thei atttheh the §ims, ofithe ipreseat inveatiem haveymanyuisesnforpuepdsesiof of

the product jlustratisrcthe Joliowing deédriptibn Wilbfocas lupokivst df e filh9d HiRkéheet
orientation ?@.%&S@s‘gﬁe giggell he timng shadow mark on the right. 10
ig. '3, er

Referring to I's shown a preferred enbodi ment of a disposable
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It should fur %ﬁ%@ﬁ%é@% 8%3‘%{5!@? ?@gg-f'wpdeur{c'i?;‘%g?%ﬁné' %Ig%gq%r\ﬁc]ﬁlged

herein. 10 web modulusdn thegange of gbput480Q.a6ndo abeut 313900 ghimhave besBral |y

conpri sed of feurdlio Beysrieferad fobthe priritimgdfdigh fesohtidn yraphicoupemfilmsayseful 66

(shown in da ' in Figure 4) |ocated between the backsheet 52
and the tops%gg{iia‘iaél.%gﬁflﬁseheets’ t gpsheet 54 is |located to be placed facing

the body or near eEiimigalipgeontigl s, impertant to the wiading of ool efhackshept fmal| v
provi ded wi t land tbiits prateseabilitgb Thertemh tiimscalipéttrefers to the thickness of the film.

15 During the film making process, various localized levels of film shrinkage

" sometimes occur in the case of microporous films. A wide variation in film caliper

may cause wrinkles or an uneven surface or both in a roll of film. During

processing, caliper variations may cause film deformation, film breakage at the

thinner areas, and line stoppage due to problems caused by tension control

20 problems. Exemplary ranges for film calipers herein are in the range of about

" 0.022 mm to about 0.038 mm, with caliper variation of +6.3%. '

Thermal enthalpy (AH) is another important characteristic in pro'yiding heat

resistance to the polymer film, especially during processes such as hot-melt glue

lamination that may be part of a diaper manufacturing line. A high enthalpy

25 characteristic can. provide a broad range for adhesive temperature adjustment

because the film materials have strong heat-resistance. As enthalpy increases,

however, the stiffness of the microporous film material also increases, leading to

possible issues with comfort and other manufacturing processes that depend on

heat response of the film. Without being bound by theoty, it is believed that the

30 link between added stiffness and rising enthalpy Is due to rising forces between

macromolecules.

Basis weight refers to the weight of one square meter of planar web

material. Exemplary basis weights herein are between about 20 grams per
square meter (gsm) and about 40 gsm for films useful as a diaper backsheet.



body exudates can flow through the topsheet 54 to the absorbent |ayer 66.
The 25 backsheet 52, which is placed away fromthe body during wear, is

typically liquid i npermeabl e so that outer clothing or other articles
are not wett a¥oby3214de body exudates. Preferably, the bXEHBISEHII6B? 'S
conprised of at |east a m croporous olymer filmprinted with

regi stered graphics, as described herein. The backsheet 52 may

further conprise a | ayer of nonwoven material lamnated to 30 the
m croporous filmlayer, in which case there is provided a nore cloth-1ike

and arnent - | f han S _twpi.c optained with a fil.m backsheet
only. ° Rt ﬁ@il évgggat s?‘( teﬁ‘g‘}%cé ﬁ'&n@f'ﬁg%% %’Pgeﬁ'ob]ed R
ensure nore Mmanufapterdng Bracessiner bew dngludey film widih, lenoth £f ithe dimfrolnearey -
fitting the pdidmeter of thediim !, splices, GmintPmaniey; and priAting 6fidntatiole this fit
taroughout Lhe 1 "Briffing"BAEntsld ré’fé?é té"’ﬂ%ndfréc:tion of travel of the YrdiCHrinted,
| oaded with efiliahreugh theymanyfacturingslines nigor @ disposable wiaper spanfagtaring line,

al so provi deditthasseenfoand Dsefli for Heopririted BRle! ofdle Aictopbriotis polyrrardiiity deY -

Fi 3 sh . ! ; I ;
20"posi 2n3ﬁ%§b%é@@§*ﬁé"§‘€b8'ﬁfh§§§i i AR i
of the 5 di afRadingfirstofi-pihecroll, withcthe timingrpark arientation ondhedefl ang e of
an enbodi ment tipding shadowlnfapiosntheerighitsor bent article in its flat,

At L% 2B KPFP S ol s proinss SRRt o ARBRERZ", |
Shown i n the U Aiagen 80, which Is gensiall; pyllegcontadBiesbedy o the nWere by
skill in the #idertimpthe Egsdntd thrd legeopéringsl 82 ahds paliing|the adriicie pnbverr thec! es
are Wi thin tng,SGORSetraly? pBiloRC Blapel fétbi®o pdl%n garments wom by small
children and other incontinent individuals to absorb and contain body exudates.
15 It should be understood that other pull-on garments such as training pants,
incontinent briefs, feminine briefs, feminine hygiene gamments or panties, and
like, are included herein. It should further be understood that tape-type diapers
are included herein. .
Referring to Figures 3 and 4, the diaper 50 is generally comprised of a
20 backsheet 52, atopsheet 54 and an absorbent layer 66 (shown in dashed lines
in Figure 4) located between the backsheet 52 and the topsheet 54. The
topsheet 54 is located to be placed facing the body or nearest the body when the
diaper is worn and is generally provided with a liquid permeable region so that
body exudates can flow through the topsheet 54 to the absorbent layer 66. The
25 backsheet 52, which is placed away from the body during wear, is typically liquid
impermeable so that outer clothing or other articles are not wetted by the body
exudates. Preferably, the backsheet 52 is comprised of at least a microporous
polymer film printed with registered graphics, as described herein. The
backsheet 52 may further comprise a layer of nonwoven material laminated to
30 the microporous film layer, in which case there is provided a more cloth-like and
garment-like feel than is typically obtained with a film backsheet only.
Elastically extensible side panels 56 are provided to ensure more
comfortable and contouring fit by initially conformably fitting the pull-on diaper 50
to the wearer and sustéining this fit throughout the time of wear well past when it



exanple, barrier cuffs as described in Lawson and Dragoo U.S. patents
4,695,278 and 4, 795,454 are a desirable feature for disposabl e absorbent
articles. In addition, skin care-type topsheets that are provided with

| otion &&e; g%“f or the purpose of reducing skin irritapepgsanpdgishafi ng
are a desir 8 feature herein. The aspects and enbodi nents

of the present invention set forth hereild have many advant ages,
i ncludi ng bright white appearance, the capacity to support high
resolution, multi-colored registered graphics, and thermal stability. 20

EXAVPLE Thg? ol |l owi ng exanpl e further describes and denobnstrates
a preferred has bees,lgg Mf' expdales. heg-o/pslics a8 pad yraist slastio region®Q pesabl e
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scope. 5 diaper S(PdhyFigurg e there ixislievi(8 simplified qiam viewnef ar _embbdigrent of
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34. 30. 42 gsn¥us em%°d'"genq¢ﬂf*’&&'$?e§§ igyshown jpthe back region dp Yo, sinper, with
Heat Shri nkagraphics 22 additionally $fiown in the front region. 1.4%
CD . 04 ap s i r
D 99/ 30164 8 Wil be understood by ﬁxoge/ of skill in the ad}"?ﬁéﬁj’bﬁ%&ﬁ% R ’F% 614
10 disposable absorbent articles are within the scope of the present invention. . For
example, barrier cuffs as described in Lawson and Dragoo U.S. patents
4,695278 and 4,795,454 are a desirable feature for disposable absorbent
articles. In addition, skin care-type topsheets that are provided with lotion
thereon for the purpose of reducing skin irritation and chafing are a desirable
15 feature herein. :
The aspects and embodiments of the present invention set forth herein
have many advantages, including bright white appearance, the capacity to
support high resolution, multi-colored registered graphics, and thermal stability.

20 ' . EXAMPLE
: - The following example further describes and demonstrates a preferred
embodiment of the microporous polymer film for disposable absorbent articles
within the scope of the present invention. The example is given solely for the
purpose of illustration, and is not to be construed as a limitation of the present
25 invention since many variations thereof are possible without departing from its
spirit and scope. )
Polyethylene and CaCO3 are used as the starting materials. The film is
cast and drawn in the machine direction. The film has the following properties: _

Basis weight 34.310.42 gsm
Thickness by caliper 0.042+6.3% mm
Heat Shrinkage

MD 1.4%

cD 0.0%

Mechanical Property



13 MD: Load at 1% 114 g/in

Load at 3% 269 g/in Load at 5%

389 g/in Load at Peak 1260 g/in

Strain at Peaoss2164. 188 % ' CD: Load at PeB&T/US97/23613

460 g/in Strain at Peals 386 % WTR
(Cup Test) 3600 g/nferr]/24 hr Wi t eness

L: white/black 93.46 % a: red/green

-0. 24 b: blue/yellow 0.35 - Pitch
Size for Registeredpdrr Kpad4tqogt M W&rrwdth

100.2 mm Mar k Lertljga rh% 200.5 mMm

Shadow Mark W dt h t 0.0 1.0 m#?99g/in The nmechani cal
property of the filmrefload atd%ensil e strengtI8hgfim percent _strain or
at peak, where strains |l[bcht égkge of about 194 Yo represent strains
in the elastic range of ggﬁ: After th‘?é] m has been forned, it
can be 5 printed withr graphl cs and'8§ c‘brporated into a -

di sposabl e absor ben€CD: LQad'atd?egk for exanple 480glnt of the backsheet of a
di sposabl e di aper. Strain alﬂ:ehﬁ under st ood 4dgi, t he exanpl es and

enbodi nents descr | for illus g oses only and
t hat vari ous nodi m{ﬁ%e# it changes in li ghtééﬁg)ﬁhé)@ﬁ will be
suggested to one VYWiitehessin the art without departing fromthe 10 scope of

the present invention.p: white/black 93.46 %
' a: red/green -0.24
b: bluelyeliow 0.35
Pitch Size for Registered Marks 480 +4 mm
Mark Width . 10£0.2 mm
Mark Length 20+0.5 mm
Shadow Mark Width 0.0 1.0 mm

The mechanical property of the film refers to tensile strength at a percent
strain or at peak, where strains in the range of about 1% to 5% represent strains
in the elastic range of the material. After the film has been formed, it can be

5 printed with registered graphics and incorporated into a disposable absorbent
article, for example as part of the backsheet of a disposable diaper.

It is understood that the examples and embodiments described herein are
for illustrative purposes only and that various modifications or changes in light
thereof will be suggested to one skilled in the art without departlng from the

10  scope of the present invention.
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di sposabl e absorbent article conprising a topsheet, a backsheet and an

absor bent I‘%g){' Qefween the topsheet and the backsheet, WiRhsdrAfes -
backsheet £2 conprised of a mcroporous polymer filmprinted with a

regi stered graphic and conprising by*weight: 5 a. from about 30%to
about 60% of a pol yol efin; and b. fromabout 40%to about 80% of

cal ci um car bonat e; wherein the filmhas a "b" v t 0 and
about 0.5 and exhibits |ess t han about 2%thernﬁ|ﬂmmnmmmlﬂﬂl bout
50[err]C andVHAL IS GLAIMED I ve huni dity for one*wekk. " 352, * The
article of claim1 wherein the polyolefin is selected fromthe group

consi sting qf pPN&%&B&EB@%&B&&R l lé’?&b@@s%gatggsl?eet, a-lb-gglsf"ﬂe%{ §h& ah! | m of
Dol yet iyl enBbsaiRaAt e baieen A@&%‘%&ﬁm Wechaskshamtowhareintachagkehest 4

The arti cl eistomprased & 4 midroporoas ipolynserfimyminted with i regfsténedvgraptiic ant
titani um di %i‘r\%ﬁsinﬂb .wé ht: The article of claim1l wherein the filmhas a
S

noi sture vapor tra S rate of at | east .about 3200 grans/Merr
per 24 héur%_. from a _ou?38$}o to about 60% of a polyolefin; and | g. Merrl

b.  from about 40% to about 80% of calcium carbonate;
. wherein the film has a "b" value between about 0 and about 0.5 and exhibits less

than about 2% thermal shrinkage at about 50°C and about 50% relative humidity
. for one week.

2. The article of claim 1 wherein the polyolefin is selected from the group
consisting of polyethylene and polypropylene.

3.  The article film of claim 2 comprising by weight from about 35% to about
. 55% of polyethylene; and from about 45% to about 65% of calcium carbonate.

4. The article of claim 3 further comprising up to about 5% by weight of
titanium dioxide. :

5. The article of claim 1 wherein the film has a moisture vapor transmission
rate of at least about 3200 grams/m? per 24 hours.

6. The article of claim 1 wherein the film has a web modulus of from about
4,000 g/in to about 13,000 g/in.

7. The article of claim 1 wherein the film has a printing side having a dyne
level of greater than about 35. '

8. The article of claim 1 wherein the backsheet further comprises a layer of a
nonwoven material laminated to the film.



6. The article of claiml1l wherein the filmhas a web nodul us of from

about 4,000 gAn to about 13,000 g/in. 7. The article of claim1l
wherein the filmhas a printing side having a dyne | evel of greater

t han about 3809932164 8. The article of claim1 wherein thedrasysisess
further conprises a |layer of a nonwovgn nmaterial lamnated to the film
WD 99/ 32164 :
PCT/ US97t 23613 | |W“EH|QU|MUHL| || |“l The
article of claim 1 wherein the registered graphic is n

f | exographi c printing process. 10. The article of claim 1 wherein the

regi stered graphic is printed by a ravure printing process.
9. Ql'he aﬁlcle of claim 1 wgerem the registered graphic is printed by a

flexographic printing process.

10.  The article of claim 1 wherein the registered graphic is printed by a
gravure printing process. . '



