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Fl exi bl e and brﬁg habl e absorbent articles and their fixati

Field of the inven %895"3545

sunder gar

The present invention relates to breathable absorbent articles such
as sanitary napkins, pantyliners, and inktontinence pads whi ch are
adhered to an undergarnent during use. More particularly the present
i nvention relates to-articles which are air - per neabl e or breathable
and which have a flexibility in a | ongi tudi nal direction which

provi des inproved confort to the. ... - . wearer of the article.

Background of the .invention: Di sposabl e absorbent articles such as
baby di apers, adult i nconti nence articles, sanitary napkins and
panty liners are well known in the art. These articles have a wearer

faci ng side

Flexitle Wbmlxﬁiblbfmsowmﬁaﬂdde@hﬁe "theirifikdtion & Schar ged

by the wearer. The liquid is sfored in an absorbent structure.

Li qui d “leakage from the arti4N9E'9MRRYT the surface opposite the
wearer facing side is usually prﬁmb_glmgm)oratl ng a liquid

i nper neabl e backsheet on that side.. 1t is .also well established in
the art that a backsheet allow ng gaseous fluid (air) comunication

with the envir
hi ghly desirab
perneating thr
open area (the
Qovi ousl y
backsheet

omhenpresgptidnvgntion relatesfier beeathables absoehentbarticles i s
! EU%I?r&atsQﬁﬁbN tr)épkms,e[:ah inaY$S all! fhéo*ﬁ?m%ﬁ@ﬁ”ba@é air

ou% a I S anount proportional to the
which  atq,adherefde ta, @8 d#"%rgaﬁﬂ@i“t Lﬁ‘@'é‘)g HS@.nMBER ksheet .

paftiulafy Yh@ presEnittinvehtion Yelates té agtcias avhi¢hesrei dir t he
permeable or breathable and which have a flexibility in a
longitudinal direction which provndes |mproved comfort to the
wearer of the article. - -

Background of the invention:

‘Disposable  absorbent articles such as baby diapers, adult
incontinence articles, sanitary napkins and panty liners are well
known in the art. These articles have a wearer facing side
through which they typically: absorb liquids discharged by the
wearer. The liquid is stored in an absorbent structure. Liquid
leakage from the article through the surface opposite the
wearer facing side is usually prevented by mcorporatmg a liquid
impermeable backsheet on that side. -

It is also well established in the art that a backsheet allowing
gaseous fluid (air) communication with the environment, usually
referred to as breathability, ‘is highly desirable. Breathability
imprbves- with the amount of air permeating through a
backsheet. This amount is proportional to the open area (the
sum of the area of all apertures) in the backsheet. Obviously
too many and particularly too. large apertures in the backsheet
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2 ' to conpromsing the liquid | eakage preven kgh 1S

t he wo ’f@g?y function of a backsheet. Many stgg@st%?l‘s\s how t o
provi de breat habl e backsheets have been recorded in the art. Nuneral
attenpts of conbining the _ nut ual 2cont r adi ct i ng features of gas
~perneability and liquid | nperneabi lity have been docunented in
patents and patent . ~applications. However the lack of commrercially
avai | abl e br eat habl e di sposabl e absorbent articles ‘indicates that

t he t echeadl twgoapromisinggbediquid heakaget preventidad whichlis tiee ound

sati sfactory res; f ' hni cal requirenents at _
comercially ai’i‘?ﬁ’é{b@@c&@ﬁﬁgﬁgfés re often than not

satisfaction of one desired feature went to such an extrene t hat the

respective ot hahP3ugpestiss. ’l‘ﬁivv&boﬁl%)lde BrbatHabks! b%'&lésheets ha\l!é’”ger

For exanpl e sa%te%réﬁ%gk%gﬁ Y\g@ P ver m?r hagrsﬁﬁtggg it nmg t e

cost of freque [ a (o] _

. unﬂer gﬁr mcaint S ﬁiuwav\ﬂwmrédlcﬂngofedlﬂresoml das edesnéalﬁf‘w:tarw liquid ﬂW the
ot her hand sati | usual I'y
resulted in al Hﬁgy'ﬁgﬁépﬁééh% %Fh Eﬁ‘g‘?’ﬁ%h{% gﬁ]t ﬁéﬁ?\gé dnd pateE)'Elcksheets.
Conbi nat i ons ofpplications| dHawevet qﬂIIQI fankreabl eommuc@livn available to

provi de a cert a [ ti t - desire
for breathable éahc'tbhﬁgegg'kﬁggéemg lraggg‘%%bdg;nal r@ﬁﬁges'ﬁée'ghf& e tl'r‘e exanple in

US 3, 881, 489. technplagy; £@ 188 suggestee has mot prowded tﬂb@hé&@uﬂ% pr ovi ded'
by confi ning alaﬁs'fa%ltoc'yak‘éf.ult)ffoi'W@e&lrbm techmcamaie%ruudmm' gg surface

aberrations with a es t herei i nn | ayer paper
tissue having &Om'ﬁ d 95?€H@B|}ndc°nd't'°“shawqﬂ l?&ﬁ\" Bfophobi c by
i npregnat i ng i satisfactioan of one esireti featare Wents tdosmﬂ'eran dmemrmmt di scl ose

et et Ly pthat the rdidifid Elbiof YebfLFE wk i brhEf YilsretPinf ' V1

filmstructure
longer.

For example sanitary napkins with very high breathability at the
cost of 'freq_u,eh,t liquid leakage (leading to soiling of the
undergarments.of a wearer). cannot be considered Satisfactory.

- On the other hand saiisfying the liquid leakage problem properly
usually resulted in almost impermeable, that is non-breathable,
backsheets.

Combinations of breathable and liquid permeable sheets in-order
to provide a certain liquid- impermeability-while satisfying the
desire for breathable backsheets have already been suggested
for example in US 3,881,489. In this disclosure a breathable
_ backsheet _'is provided by confining.an- outer layer of formed film
material having surface aberrations with apertures therein and
an inner Iayef of a paper tissue having a high void volume and
having been made hydrophobic by impregnating it with a
paraffin wax. This document does not disclose the desire for
using a directional liquid transport type polymeric film structure
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3 . WW9I$II§'40§ hydrophobi c fibrous fabric layer nade of peiTE0AIBs
material . her prior art attenpts to prOV| de breat habl e backsheet

assenbl i es conprising nore than one | ayer, are e. g. - docunented in US
4,341,216, EP-A-109 126 or EP-A-203 821. 3 Nei t her of these disclosures
provi des constructions of br eat habl e backsheets simlar to the -
present invention. . Singl e | ayer breathabl e backsheets are known for
exanpl e from GB- A- 2184391, GB- A- 2184390, ‘GB- A- 2184389, us
4,591,523, US 4 veith, a1bydroptiobiecfibtousdabriof layes made ofcmalymetic
~disclosures att pigflovever to address the . confart pr-obl ens
associated with stitf or not sufficiently fl exi bl e absorbent

articl es. Anot her solution to the problemof conflict between

Ieftka_geI hat ?mmremhabahtmempgé to Upsevite mrteamwéowueé;h:ﬁsorbent
materi a a i er

i npernmeability %%@ﬂ@%iﬁéﬁ@pgﬂghl Péqréq('“]yggp é’i Jg Si éﬂ! 8t %n

cat aneni al arti dossunentedgndSet, 341,218, ERsA+ 11 2@0055&-&&@3 821. fully
per meabl e non- "“'i\Ydéifhé?r Ef‘uztﬁe.%ap&lk&@su?&"’e‘b‘?{w@gﬁgcon%tfuct’i’éArfé Clggs are not

used any | onger due to Dbei n&extre so they are
too costly due threathable hackshegts S|mllar E%ﬁ%%lﬁﬁ?#% ip¥eRti®Rd in order to

provi de the end user W|th : peace of m nd regarding the | eakage
- performance of t Al so this olutlon zs di d ot her

al ternatives \/\hl@ﬂgﬁen'@?@&?é%atthagle Baﬁ'éﬁnﬁqtélarﬁm bexample dJtomye
absor bent arti clGB2184391, GB-A-&qsﬂsof,l bl eGBH\-Qmaﬂsss,y i J8articul ar

the ability to t W Yebn referably
in all directi Og@gﬁg:ﬁﬂa, WU§ h%v%%rmggc Jm&*Ei(;f Wfﬁ)%gﬁ ?? 8C| ally
for everyday - mentioned disclosures attempts however to address the :
comfort problems associated with stiff or not sufficiently
flexible absorbent articles.

Another solution to the problem of conflict between leakage
and breathability is of course to provide so much absorbent
material that leakage is prevented by liquid retention rather than

. impermeability of the backsheet. This leads to early designs of
catamenial articles having a very thick absorbent core with a
fully permeable non-woven or gauze wrapping. However these
articles are not used any. longer due. to being extremely

- uncomfortable. Also they are too costly due the 'high-_material
consumbtion required in order to provide the end user with
peace of mind régarding the leakage performance of these
articles. '

Also this solution, as did other alternatives which increased
material consumption,. causes the absorbent article to become
less flexibie. Flexibility in particular' the ability to bend and twist
easily in longitudinal and preferaib.ly. in all directions has
however become of key importance especially for everyday
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4 absorbent articles such as panty liners, ' apki ns
and i ncoﬁwﬁéﬁ@% pads. Such sanitary napkins, pantyll negrgé{lgsé'ﬁd

i nconti nence pads are typically worn in the crotch region of an
under gar nent and attached to the 4uindergarment by a so called "
panty-fast eni ng- ~adhesive. In order to be confortable to the wearer
these articles . need to be flexible. It is believed that the nore
flexible an absorbent article is the less will it -be noticeable to

the wearer.  ysage-abserbeht articiesi siich eerpanty inerspsanithss abpkingsendl i ng
t'he Si tuat(tg{&qv'y{}en noQ su%\/h absorbent article is worn..

" Flexibility uk NFOCE AR ed by reducing the anmount of mat eri al
in an absorbent article or replacing stiff or inflexible conponent s

by nore fl exi : j t 1ol D12 - : c ' t hat
- extrene flexi g#?‘l:‘?)r/y% @gﬁﬁf\ggégﬁengf h%éﬁgég%gn%ﬁf@ncomb%er@r %ﬁ%:ﬁgf t hese
articles, for Wpigalivewsrnain itheueroteheragion of aprundergarmentoapdnt nateri al
or by bunchi nggtedciir 1o thenndérgarmentt e 280tk pantetastenthy- ng use.
Al'so a too flexjble a_ritlclde _ 5‘2%5%(? ldltf-fIhCU|t_ to handl e for the wearer
when at t achi nfqResiyg. in order to be fto the wearsf these AHEIRS ot ¢ 00 nuch
flexibility i meed aot bel flexible.t it is |believed thatnthsitmofe ifidxXiblei Bhe materi al
has been addr ' ' e S 4L ticularly
~the stiffness 0i %g#@{)ggtﬁgﬁ% ‘?hkr]ess g\r"pi'{chb? pétn@%%brlg%eﬂﬂlen%g?gér to
provi de sati sfldenes ythisoprovigesceomfort by Tmose peloselyaresemabling:itbe accept s

the corf ort i gkl Whencri5'36h sbsorodht ARSI WoRRSS requirerent . Al so

breathability 1s not even considered in this docunent. Therefore
flexibility and | eakage ~ prevention (as-well as breathability and
| eakage prevergiegibility’ €an easilynbéUschigved I9s ireducing &isé cdrhouht Dfof
absorbent articles, IHenc.e bsorb f{_exr{.b' lity apd.brea%t abi llﬁ&.&gnm ned are
wor ki ng in Syr{gpgnvla in an absorbent ‘article or°replacing stiff or inflexi
. components by more flexible ones. However it has long been
recognised that extreme flexibility can reduce the absorbent
performance of these articles, for example by an insufficient
amount of absorbent material or by bunching or densifying of
the absorbent material during use. Also a too flexible article
- may be difficuit to handle for the wearer when attaching it to
the undergarment.. |

The prbblem of too: much fiexibility in an article due to a low
amount of inflexible material has been addressed for example in
U.S. 4,217,901 where particularly the stiffness of an absorbent
article is increased in order to provide satisfactory performance.
This prior art reference accepts the comfort implications caused
. by its stiffness requirement. Also breathability is not even
_considered in this:document. Therefore flexibility and leakage.
prevention (as well as breathability and leakage prevention) are
mutually apposite characteristics of absorbent: a'rticles. Hence
flexibility and breathability combined are working in 'synergy
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5 galnst | eakage prevention while all three feat i ghly
;desirable?‘méﬂjkgﬁh:ﬂ;S It now has been found that the confort dﬂéﬁﬁ%§h§%§|e
absor bent articles can be drastically inproved when providing a high
flexibility in longitudinal direction inSconbination with a

particul ar panty-fasteni ng-adhesive configuration so as to mai nt ai n
the breathable article flat relative to the undergarnent of the
wearer. The flexibility then becones limted only by mat eri al
requirenents (eagainst leakaged prevdrition avhilekfiotmest features aPe'Righijpnce) and
by handling req %@ﬁﬂ@gts of the absorbent - . article . . It is

t herefore an ob# 'VE" of the present invention to provide sanitary

napkins with an inproved flexibility without the . previ ously

ns i th an i mproved flexibility vithout | o
andbr eat nai | |y n s oot Kburid tiés el LSimERSFEreathatie Hsatbilt ot or

handl i ng diffi cefticless Gan henidrastically iimproved whes qrouidingingebight desi gn
~paraneters of - tfiexibliity CliRs 1666iQidihED direction t §n t BBmbiRaHGN WIXRNt ON.

It is another objective of t_hfe resent,.invention,to provide highly

f1exi bl e absor b 'céfhri cpanty; ﬁsg%{}‘{‘s'(ﬁ&ﬂh&ﬁ'v%n??'aﬁ'gwﬁ PR N80 0@Spaltt y

liners having amainteir the breathiable aiticle dfattretativec i e tund@rgarment _

Sl ancous . geineCibrkl by RIS, WAGR SR NER RSN B, e

recogni sabl e dMetefiainfequinemants (esg. | tquprovide sufficigrar rabsiorbentoacksheet

and the br eat'ﬂiﬁbbﬁna@@é)kél‘i&ebxéh%@gfeﬁn PediréMehts® dif fifé HpsoPie ' O

These and ot her ObI ectives of t nt rnvention w
readily apparerﬂ n considered in reference to the foll ow ng
descri ption. _ = :

‘It is therefore an objective of the present invention to provide
sanitary napkins _with an improved flexibility without the
previously exp’erienced'drawba'cks. In particular a high degree

~ of flexibility and breathability in the absence of bunching
problems without major handling difficulties is achieved by the

~ selected ranges of design paraméters of the articles according
to the present invention. a

It is another objective of the present invention to provide highly -
flexible absorbent articles in particular sanitary napkins or panty
liners having a superior breathability of the backsheet while
'simultaneously retarding liquid leakage through the backsheet to
such an extend that the user of such articles does not
. experience a recognisable difference between a liquid
impermeable backsheet = and the breathable backsheet
according to the present invention. ' ' -

These and other objectiveé of the present invention will be more
readily apparent when considered in reference to the following
description. - '
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i6nvent i onWOWI“d’s Summary of the invention PCT/USH)P3shd esent
provi des a breat habl e absorbent article such as a sanitary
.napkin, an incontinence pad and particularly a panty liner for use in
an undergarment. The absorbent article 6 “has a breat habl e backsheet
whi ch conprises a garnent facing surface. On the garnent facing
surface is an adhesive to adhere the article to the undergarnent. The
article may optionally conprise protective side-flaps which during
use are folded = . around the side edges-in the crotch region of the
under gar ment so as to irg S Yl e n’-ulﬁ tion for the
undergarment. The absor ber y ' pri ses the ot her typical
conponent s - -of such articles nanely an absorbent core and a liquid

pervi ous rp?ésérﬁtclrﬁ/én%lbhf Eﬁ‘cﬂndés @ Uréaﬂfa%i@ra%bméﬂtoahﬂﬂd by a
liquid rvbous to S heet . e absorbent article c I’IS%

br eat habl e UCH3S 8rsRAItaNy; Nap UQPI'QGB?W%p?ﬁear{jﬁ gﬁ'ﬁu Fﬂ\‘,i ng
surface of " a pahty &benf@eUSe&ntamhndedg‘armsh%b abybdrbeckahiste are

the o " Gar miie EEREe HicRshed WHiER Toriinigl B hrtdR MR (010"

across the wholsyrface: Opthe gagmnent facmg sirtacerigtanpadhaesive toragdhese nent
facing S“rfacetpahﬁnﬁﬁ@eﬁi Vﬁlﬁ' %ndergarnﬁ! Vit SR acuk to?tlﬁ afythe full

surface area it covers ar nent ace it can be

in a filament aiCPMMRISA Rrotective v&’fﬂ‘%ﬂ'ﬁ% rV&'HanpHF'"Bn Uéedéﬁ ntldedsi gn | i ke!

spirals. The t@ralind the sidé %dg@k inltheastbesh Y@glaﬁ dfm\egaﬁﬂ@l@arﬁ%ﬁt ng SUffaC
of the absor bent. arti cl esi ve surt

S0di £ on a t hodPors d mibav SoifiEh, Asiecddn 35t dfe Wi durEaiBert 1
an endl ess i ncabsb'rtwntl article al$oraomprisesc the lather Itvneabbotﬂnnnents adhe5| ve

wi thout - ext endigj Ry gRkieS RaRfdiy Ai°E¥sctbeht Gore and §HigTRbehiBLg9 Surface
wearer facing surface which is preferably provided by a. liquid
pervious topsheet. Th'e'absorbe'nt article comprises a breathable
backsheet which usually provndes the garment facing surface of
the absorbent article. If topsheet and backsheet are present the
absorbent core is enclosed by them on the wearer. and on the
garment side respectively.' '

The adhesive can be provided across the whole, part or several
distinct parts of the garment facing surface. The adhesive is
provided so as not to clog the full surface area. If it covers the
whole garment facing surface it can be in a filamentary fashion
which is random or in a defined deslgn like spirals. The. total
area of all adhesive on the garment facing surface of the
. absorbent article defines the actual adhesive surface. In
addition a theoretical adhesion surface is given by the periphery
of an endless line which is the shortest encircling line of the
adhesive without. extending beyond the periphery of the
- garment facing surface itself. o
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7 WO ? f@bsorbent article according to the present pepg§yshogshas a
-surface ratlo of theoretical adhesion surface to the garnent faci ng
surface in a range of 0.6 to 1, preferably 0.85 to 1 for articles
Wi t hout the protective side flaps and in7a range of 0.5 to 1,
preferably fromO0.7 to 0.9 for articles with protective side flaps.
In a preferred enbodinment the theoretical adhesion surface is
substantially coextensive to the actual surface covered by the _
adhesi ve. Thel absorbent aeticleaadccording: tbahef present inventisresvastai nventi on

loxibi ity Tnédrge el of beRrsli Cadtision SUrBiey nBCmSBRMmeRE” (oo
D1388 as descri facing ssusrfacebin awangel ofi§.6toi halpreferably @i8%aoi brfor The
expression "fl eéh‘ikt]g.*atv)hthbéthﬁ%?grb c?fv%eﬁdéoflég}erandoo £ rﬁh?@st | Pféy due to

the particul ar ness is

characteristic & Y Rfefgipbly from 0.7 to Q.9 for grticles with,pretective sige .
flexibility shoflagsbeln ra t preferede epibodiment 1860theoreticdl adiedsiombl y from

1 oxi bi 11ty val BRUeR IS5 RumstertAty, cRSRTRosRs’ o1, ffiBl surfapsy; cafoq

above provi de exowetedbbyithesathesiveont ort wi't hout soi ling and/ or
absor bent perfornmance problenms due to bunching or densif.ication of
the absorbent material and still allows the wearer to attach the
article to the Imd¥dgarteerealige nbetbensfits of the peesantt lnvﬂéﬁ@ﬂdthg to the

pr esent Inventlaasamaﬁtbhwnélu bS EoOphSIEdneeds to | Brovid axeligtiingll r ection

because this is. th rtant. In
principle the tf8% '&Vs ﬁ?’ﬂ&’ﬁ'ﬂy‘s measureg g c‘gﬁl H"Hﬁ?ﬁgeﬁg}gﬁssi bly at
di fferent vgl Uemetﬁuﬂ tmxaa ‘as desoemul mréfrﬂsmaav@f marlbhglheamaﬁ t he |
transverse dire sua SSi tg properly
nmeasure fl exi bi (f‘:’frf +he er’ﬁP§'°&| r Z'Si‘! s’ dISh Réred' %o' 8

"drapablhty due _to. the partlcula_r ‘method. It should be

" understood that stiffness is characteristic of the opposite
behaviour of a material: The flexibility should be in the range of
1300 to 5000, preferably from 2000 to 3500, most preferably

2000 to 3000, mg x cm.

‘These flexibility values in combination with the surface ratio
" indicated - above provide exceptional wearer comfort without
soiling and/or absorbent performance problems due to bunching
or densification of the absorbent material and still allows the
wearer to attach the afticie to the undergarment without undue
- effort. According to the present invention flexibility is measured
in Iongitudirial direction because this is the value more readily
' measurable and important. In principle the transverse flexibility
also could be used, possibly at different values. Due to the
small extension of articles in the transverse direction it is
however usually -not posslble to properly measure flexlblllty in -
this direction. ' S
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' i ckness of a preferred enbodi nent of t he
| nvent i on 85%3&3% ly for pantyliners is less than 3 mMm andpﬁ@ﬁgg’lsﬂs

preferably in the range of 0.5 to 1.5 according to the t hi ckness
measur enent net hod descri bed herein bel 8w The conbi nati on .of

. appropriate panty-fasteni ng adhesive coverage and flexibility is
particularly useful .in the context of stretchabl e absorbent
articles. Absorbent articles being stretchable in one directi-on

and nore so ab¥hebehickaess cbésa preferied ngmbodirheftabofe the tpreséer al |)

directions are dJ&?\%ﬂn%AQ’eJIAIW(’f@ Ean'%lmﬂs i [?gﬁct'ﬂgﬁ {3 rﬁh]gﬂd % Ve | T already

provi des an |nprovenen bent
articles conbmaragpreferablysin therange of @.5tot h.5 oima-aceoedingtto theention  are -

particularly thmkn@@'rﬁé’@étﬁement metHdd désetiid Helehebelowd! € stretchable

absorbent articles having the stretch characteristics described in US
appl i cati on nunber 08/ 192,240 filed February 4, 1994 and indicated in

theI Table = Thef dbrﬁbhﬂti&nandfthbprwmet lmtvefaefemﬁgﬁramfesimt

appl i cati on. Q ent
MPoenton |'s «faverass"Snd BOUIT s PHRACHRRG, (etuldn, e SBRBIELED: pent
‘articles. The stretchable i @hsorbentor @rtigeso tAksqrbestntartinlesnt beinghave a
br eat habl e stre elﬁt oﬁ@”ﬁfrhétlﬂﬁ Qﬁd' ﬂ'fb‘?é E@yﬁﬁs@rﬂgnﬁr‘ar@ & |ayer

absor bent core an the outer

| ayer. The out b?'“ﬂﬁéﬁtc@émﬁ' !%Bﬂodoh?m 615%@%"&3 agminhesentdy flexible. fibr ou'

fabric |ayer csmea%bamfy nR! KB sirbady eﬁrcﬁn@é’h% .mproveﬁiemem:c
non-wovens wel | of abs The

i nner | ayer coﬁ%’ﬂ éuﬁbdr Jﬁﬂbb gaﬁ’ﬁ@f'mbl @'E‘ﬁ*[eﬁ combmw meabl e)
poI ymeric fil nstratdhamhtg nwitho ptheou présenm havenﬂon are particularly

desirable.

Particularly useful are stretchable absorbent articles having the
stretch characteristics. described in US .application number
08/192,240 filed February 4, 1994 and indicated in the Table
of Figure 7 and the respective description of that application.

The second key aspect according to the present invention is the
breathability of the.backsheet of the absorbent articles. The

~ articles according to the present invention have a breathable
backsheet comprising an inner layer and an outer layer where
the inner layer is closer to the absorbent core than the outer
“layer. The outer layer comprises a hydrophobic, gas permeable
fibrous fabric layer composed of polymeric fibres such as

. polymeric non-wovens well known in the art of absorbent
articles. :

The inner layer comprises a hydrophoblc gas- permeable (air-
permeable) polymeric film such as a microporous film having
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9 worp‘ﬁ%-sapertures or a macroscopically expanded, RipigRkhssesi |l m

. havi ng macro-apertures. If the inner |ayer conprises a hydrophobic

"~ gas-perneable mcro- - or macro-apertured, polyneric film it
preferably has a directional liqgdid transport phenonena. The film
has a first and a second liquid transport direction which are :
opposite to each .. other. The first liquid transport direction is from
the outer |ayer towards the absorbent core. Liquid transport in the
first di micta-spefturésaogea macioscopically texpanded: polymedcstittond

direction haw“%ﬁ’?i’%gﬁdﬁgger an identical pressure drop across the

apertured film tional liquid transport phenonena is
preferably provi ded by funnel shaped apertures with the direction

from | ar gethd inmee lapsrecomprises\ar iidrophbbRy ghsHpeemeabRNi€robei ng
paral lel to the first || tyansport di

ui.d tiJ rectioq.
Brief descript 05 TPRCEOSBPEfIUTE g'sp ymeric Ef’ﬁwg 19918(/99% ;ﬂaén Biew of the
garment facing directienal tiquid transportphendmena. TheHiot hps @ dicst aedsi de fl aps
according to t I%es&?tﬁftfﬂgyid transPPﬂV@ﬂEbﬂ n which are %g%‘é%ﬁeztos B?&ﬁ the
garment facing surface Of a sanftary napkin — having protéctive side
flaps accordi ngther Thefirgh liquidArangport directionbisafreantheouter Igyessent

invention. towards the absdedt! edréleqGquiat itPansort Nth PR efifsti nvention
The present invention w t antyliners.

| be described by reference to . .
It is however SHESHPD \ﬁ/e‘alr-g%fpﬁﬁrb SPIQE ﬁ@"é&ﬁﬁ_ ip he se°°"dnHH§FH8"or adul t
i ncontinence anvhen ahesdured anderann identical pressure drop across the
apertured film. : : ' '

This directional liquid transport' phenomena is 'preferably
- provided by funnel shaped apertures with the direction from
~larger funnel opening towards smaller funnel opening being

paraliel to the first liquid transport direction.

Brief description of the drawings

Figure 1 shows a plan view of the garment facing surface of a
pantyliner without protective side flaps according to the present
invention. '

Figure 2 shows the_garment facing surface of a sanitary napkin
having protective side flaps according to an - alternative
. embodiment of the present invention.

ilec ription inv
The present invention will be described by reference to

pantyliners. It is however equally well - applicabie to sanitary
napkins or adult incontinence articles which are worn in an
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un ergarnent and are joint to the under arnen arin
of the abWOE4035, (i cl e Absorbent articles g.CCOI’dI &'ﬁ?ég?)?#ﬁ@ °
present invention conprise typically three main conponents: a liquid
pervi ous topsheet, a br eat habl e B@cksheet and an absorbent core. The
absor bent core is enclosed by the backsheet and the topsheet and the
article is worn such,that the exposed surface of the topsheet faces
the wearer of the absorbent article while the exposed surface of the

baCfshfeettfacemﬁdaguﬁﬂeﬁgahﬂ@"rb jblli;\twblmlél &ﬁ@ergarmen}} during| WebﬁgﬁOI nt b% a
.panty-f ast eni ng achne ypically this is an adhesive but
could al so be fﬁé@ni‘?ﬁqu gg%é‘ﬁﬁr‘rent "~ The present invention is

concerned with the flexibility of the article and its breathability.

The degree of fAgx)dght ta‘hn{:tﬁs at:cordin%fe{(f"tﬂe Qﬁgsgﬂt ﬁ%n?ﬁ'ne%h@dhsﬁf the

materials for the compone cl'e as nent above and
their respecti vypigaliyt three main compongnts: adiquidnerniousotanheetsgi | | ed in

the art that, Iﬁfeﬁfﬁ&tﬂetcnacksheet I arcabssrbehe ddie!l iThe e@%aﬂshmg to the

present | nvent I on, sel ec nd nt i raw
material s has t‘i?'ﬂe's enclosegap\én@gd W?ﬁhﬁthﬁ?gcfg@ F%b&ﬁ? %'Eé)etppst i cs of
t he absorbent article iswornl eudu(thamthéoexmdp*serfabemfom topshastt v,

he abs
Quring use. faced HRCvAGP 1 B fHKPRRR SRCHTWHIBTHAT qpdedf tonsheet

materi al s of tsurface of thmbaq&shpghéme; me tundesgrronentnto avhnc |teevm Il all ov'

to provide amclﬂ IFF&SIPI t;'ﬁ?ﬁt%tﬂsfélﬂﬁ ratPJcrﬁ‘ﬁér‘ltCHéahgr Wﬁic%llvns' de and

out si de

t1onsS accor t
i nventi on. this ignan ﬁghegwe,{wt Wg@%ﬁ "ﬁﬁ\ né@?g r esen

‘requi renents of erX|b|I|ty of the present |nvent|on can then be
fi d by [
Eglno:/v.r ed by The preserWt fnvention- ?sn%%tn%e?r?ed) : djtﬁgthteo flteQle[l@t Q?dm%esc,“ bef’

article and its breathabmty.. The degree  of fléxibility is
determined by the selection of the materials for the components
of the article as mentioned above and their respective quantity._
It will be apparent to those skilled in the art that, in order to
achieve the fleXibi,lity according to the present invention, the
selection of kind and quantity of raw materiale has to be
balanced with other desired characteristics of the absorbent
article such as for example absorbent capat_:ity, absorption
speed and surface dryness on the outside of the topsheet
during use.

Therefore the following description of typical materials. of the
main components of the absorbent article will allow to provide
. an almost infinite number of article variants inside and outside
the flexibility limitations according to the -present invention.
Whether or not an absorbent articie meets the requirements of
flexibility. of the present invention can then be confirmed by
simple measurements according to the method described below.

>
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11 bsorbent articles according to a preferre | t of
,the presenvtvoi%@r?si on are elastically stretchable. The termq":q'?&ggh‘l’ﬁg
"elastically stretchable", as used herein, neans that when the

stretching forces are renoved, the articllé will tend to return

toward its unextended or unstretched (or 'original' dinensions). | I t
need not return all the way to its unstretched di nensions, however .
If the absorbent article is elastically stretchable it may be

stretchabl e in ofte @bsorierti artitiés ascomiing ltoad preférrathiemibcdiment of Wi thin

surface . O rsEnd FypRibA afe. .pBstE; EREGnebl- | e termy be
el astically "elastigallycstrgtohable”, sas msedchéreirt aans thattwhpnothede

GRS A i iy o

el astic- psheet”™ nat tary errals-c th
el astic Jomeadsits ppextanded opupstrgiched foratoriginal! idimensionst.i ng or
ring rol lit mpedf noteretBirealiatife Woay R0 REPLMLPStchBd! BinfertiBhEX! -

Suitable materigl..and hods,are known, tn,the grt_and e.g. . .
di scl osed in de?gqﬁeYﬂnﬁJgtﬁf)ﬁleeﬁﬁrgrP%}eleﬁ Eﬁt‘S‘I‘"W:éHPEFJ%p'Q,'t may 1994
speci fical |y refte str¢tchable ioroe or avwaditections &wehieht arennot-parallel)

Tvent | on are mijn e pRHPRPERG oFficiel - pAeHgl 14 Mo brisfndaeingent s of

the main el ementSyrface. of the absorbent. article are described which can

be enpl oyed in - el astically stretchable or non-stretchabl e designs..
Absor bent core .. The absorbent core typically includes the

f ol | owi ng Meme'hﬁf selagtically, steptehable, afticles en (b elastigallybut i on

| ayer; (b) stretphabiealger, seuorpbefl eredted. s 88CeHdprdvilie Uethstic

glc-sl-; [Jlsgg} 'lgg 413ays%étchablilit¥p I%G/p%ﬁt?g’uqar elastic backsheet material, elastic

topsheet material, fil_amentary materials combined with elastic
strands, threads or webs as well as shirring, pleating or'ring-
rolling of the materials may be employed in this context.
Suitable material and methods are known in the art and e.g.
disclosed in detail in US application 08/192240 of February 4,
1994 specifically referred to in order to facilitate selection of
materials if stretchable absorbent articles according to the
present invention are - made. S

in the following, non-limiting embodiments of the main elements
of the absorbent article are described which can be employed in
elastically stretchable or non-stretchable designs.

The. absorbent core - typically -includes the = following

- components: (a) optionally a primary fluid distribution layer; (b)
optionally, but preferably, a secondary. fluid distribution layer;
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opt | onal WORERER s MO YO e StTAoe P R, on

One optional conponent of the absorbent cores according to
Thi s

Layer

the present invention is the primary flg2d distribution |ayer.
primary distribution layer typically underlies the topsheet and is

in fluid conmu
acqui red nenst
ultimate distri
t hrough the pr
t hi ckness, but
absorbent arti
Distribution L

absorbent core
fluid di
typically
fluid

di stribution |
primary distr
~underlying sto
underlying sto

Fluid Storage laggeaired menstruddsfltidotecthis pfrimaﬁ# distribotiont layer Worr h,

rdétﬂ@e d'Str'bf‘%@Brtog&thﬁté\' conlclﬁ %ﬁga'tﬂ%%“ b*Jb‘lO& | ayers,

typical ly under
is a fluid sto

c). a fluid-storage layer; (d) optionally a fibrous

ni cati.on therewith. The topsheet transfers the
rual fluid to this primary distribution |ayer for

' Evh'mndtaoﬁég% Ryer: o dﬁm{aﬂﬁ lr.sréu@w@’tmgn éflé\}é'r

I ma di stribution er occurs. not

undesiving the tsmraserlgx? ; and (8) @ithe ppEenALeemepnents.

cle . .. _ b. - QDtIOI’lal Secondary Fluid

ayer _
S _ a(ﬁ':ordi

Ong' ’Hﬁfdda?scotrﬁaﬁnerﬁ{ E'Fafrq%hag‘s&tbrehl? YW 3rBs, #@cﬁ'ﬂfncg@ﬁg

communi catl on
dbe rprpgemblnvsaapnymat&lqmm@aﬁéﬁlyudp gistributipn layem This

ld?liﬁa@ndlskm@ﬁoﬁ'lﬁbertfy%"@él&r uhaeﬂllaﬂ'tﬁbytopkﬂ?ef BAd is

r.a

,uagtiuupa%gmmgmg@tlpnl ﬁ}prg\mqq Z‘!ﬁe t%%%ﬁeet transfeps the

referred conponent of the
: ion is a secondary
i stribution1ayer. This secondary di stribution |ayer

C.
and

mat eri al s and/ dhraugterthe primary distributionrdayeari ateurswimot homignirf ahen t he

carrier matrix
PCT/ US95/ 13545

thitknk8s, but als%l%ﬁb%?’l@ngth and width directions of the
absorbent article .

b. iong Fluid Distribution Laver

AIs'o;optional but a preferred component of the absorbent cores |

according to the present ihvention is a secondary fluid
distribution layer. This secondary distribution layer typically
underlies' . the primary distribution layer and is in" fiuid
communication therewith. The purpose of this secondary
distribution layer is to readily acquire menstrual fiuid from the

primary distribution . layer - and. ‘transfer it ‘rapidly to the

underlying storage layer. This helps: the fluid capacity of the
underlying storage layer to be fully utilized. '

c.  Fluid Storage Laver

Positioned in quud communication wuth and typlcally underlymg
the primary or secondary distribution layers, is a fluid storage
layer comprising certain absorbent gelling materials and/or other
absorbent materials, which can form the carrier matrix for the



13 ' absorbent gelling materials. Absor bent gelling materials are

usual l'y _ to as "hydrogels," "superabsorbent"

;"hydrocol P@ég{“‘rﬁr% erials. Absorbent gelling materials are t gglgssvsnssaas
materials that, upon contact with aqueoug3 fluids, especially aqueous
body fluids, inbibes such fluids and thus form hydr ogel s. These
absorbent gelling materials are typically capabl e of absorbing | arge
guantities of aqueous body fl uids, and are further capabl e of

retai ning such absorbed fl uids under noderate pressures. These

absorbent gel | i ssathent; gelling anaterials. tAhsorbenty gellingemfateriaisf adescret e,
nonfi br ous. part iu%l.lﬁﬁv referred T flég d q.;yq;ragglsl ayeﬁ?m}FPgMgrﬁe solely
ellTrn

absorbent gel i Qﬂ opfgqaterl al s, ar these s6rbent g g naterials
can be di sper sednydrocolloig), matgeialss) fbsprbant aelling dnatasials are thosei t abl e
carrier or it materialsathagnppoaecontadty with afuEdus fluids," espesilly’ | al .

i'ssuos o SG0RBUE; dobly alie. mliogE T sueR ien  mhd cands K8em s bont

cores. VvbyidrogelsceThesersabsoibent gelingasmaberials i fakeneypically ul ose
fib S i G gk d

i nel ude EpabieCof pieibing lgthd lnte ol ddledlls Bol HaRls, B0
pol yvi nyl i dene @RAGAEJRUrther capable (%fmalay\snsush)a,qugwfh;ids under

acetate,  non- pgddéthte preabyieshy! Thesdé CabsbrbentO dlﬁhgyh‘?d”t@rials are
pol ypropyl ene, gol.ﬁaﬁn glei (fguch faﬁ é\)/l on%, ﬁgrl ye teri i _bi conponent
fibers, tricomp&WRiRAllY imthe form of discrete,.nenfibrgus particles.t he | ke.
Preferred synthetic fibers have a thickness of from about 3 denier
Bbout 5 deni or B i scbeS ayBE pan URBHse splely. pbRuBERE GRS Al so
preferably, t he matedalss orfthese abserbent gellingdmaperidls caorbewdispersed ed to be
Stch he Peri i1 ol omeyeusy BF non-homogBfledtg thIK slitfble Caffler T ' 7 L.
rewet probl ens. Can comprisy selely an absorbent carrier material. Suitable
PCT/ US95/ 13545 carriers include cellulose fibers, in the form of4luff, tissues or
paper such as is conventionally utilized in absorbent cores.
- Modified cellulose fibers such as the stiffened cellulose fibers
can also be used. Synthetic fibers can also be used and include
those made of cellulose acetate, polyvinyl fluoride;
polyvinylidene chloride, acrylics (such as Orlon),. polyvinyi
acetate, non-soluble polyvinyl alcohol, - polyethylene,
polypropylene, polyamides . (such as nylon), polyesters,
bicomponent fibers, tricomponent fibers, mixtures thereof and
- the like. Preferred synthetic fibers have a thickness .of from
about 3 denier per filament to about 25 denier per filament,
more pref_erably from about ‘5 ‘denier per filament to about 16
. denier per filament.. Also preferably, the fiber surfaces are
'hydrophillic or are treated to 'be hydrophilic. The storage layer
can also include filler materials, such as Perlite, diatomaceous
‘earth, .Vermiculite, etc., that lower rewet problems. -



| f di spersed non-honpgeneously in a-carrier, the storage |ayer can

be | ocal | y honogeneous, i.e. have a distribution gradient in ne or
several dMEWWHMRs within the di nensi ons of the storage crmﬁ’ﬁ'flgf‘g

Non- honogeneous di stribution can al so refer to |am nates of carriers
‘encl osing absorbent gelling materials pdétially or : fully. ' | f
absorbent gelling materials are present, preferably the storage

| ayer conmprises from about 15 to 100% absorbent gelling materi al s
and fromO to about 85%carrier. Preferably, the storage | ayer

conpri ses from Hhispers@dt noﬂ%n‘}bgercedusly ln 'a carridrerthkl gtorageni t 60 to

oreferably 1 rortdh 8 Badfly Hsfodeneous, e Favel 8 Bistrlolndn gafans b bsor bent
gel | i ng mat er i a®Re fofr sevesahdirections IWlthnsthe dlmensmhsamf thhestofage a
substantial ly Ol‘lé@ PrNbﬁﬁ'RJ é‘neovﬂ H&'Pﬁﬁdq%n can al§é Pefdr! tBkEprfm st | aI 'y

neutralized, p neri.c gel g mat er | or ns

hydr ogel upon {GRETierd tef'i‘ ing . akgpnbent 99||'n90ma¥9f'3'§a1péﬂldlvs Qan be
prepared fromi{ylgl ynerizable, unsat urated, acid-containing :
nmononers. Suitabl e unsaturated . acidic nononers for use in preparing
t he pol yneri c absorbent o gelllng material used in this invention

i ncl ude those |if absarbent gelling materialiamnpreseatpfeferablyl theistorage as RE

A i 'H"“%%“"ﬁ"f LRERD 361 e shiorolit, Gl 3 ©

itself is alsiand yffgmaﬂartpeé put 8% % nastienn Preferallypdhgneric ,.
gel ling ﬁBPﬁd dlayer J&%prs@ébywm CabGGﬂPQ?e'i'é hoomedt, Moy the ‘
rafjted onto ot her

unsat urated, acidzcoqptaini ng . .nono
types of pol ymdre Fﬁfiagh é@O’ELﬁqu&s 3%&? Q'GFBEGG'""Q matefigiSyacryl at e
grafted starch arad éroml0s teabbot JO %),errmrse préferably! frsm O to abouitcher r ed.

Preferred pol yngri €§orbent gelling materials that can be prepared
from conventi ona c[%/ﬁ S of m)norrers i ncl ude WD 96/ 14035

PCT/ US95/ 13545 . = 15
Suitable absorbent gelling materials for use herein will most

often comprise a substantially water-msoluble-, “slightly
crosslinked, partially neutralized, polymeric gel!ing material. This
material forms a hydrogel upon contact with water. Such
polymer materials can be prepared from polymerizable,
unsaturated, acid-containing monomers. Suitable unsaturated
acidic monomers for use in preparing the polymeric absorbent
gelling material. used in this invention include those listed in
'U.S. Patent 4,654,039 ' and reissued as RE 32,649. Preferred
monomers include acrylic acid, methacrylic acid, and 2-
acrylamido-2-methyl prOpahe sulfonic acid. Acrylic acid itself is
especially preferred for preparation of the polymeric gelling
“material. - The - polymeric . component formed from the
unsaturated, acid-containing monomers can be grafted onto
other types of polymer moieties such as starch or cellulose.
Polyacrylate grafted starch materials of this. type are especially
preferred. Preferred polymeric absorbent gelling materials that
can be prepared from conventional types of monomers include



* hydrol yzed acrylonitrile grafted starch, polyacrylate grafted
starch, ng@g ok ates, maleic anhydride-based copol yners apgrmsesnssas
s ther

. combi nati on eof . Especially preferred are the pol yacryl ates and
pol yacryl ate grafted starch.: . "~ Wile these absorbent gelling
materials are typically in particle 15 form it is al so contenpl ated
that the absorbent gelling materi al can be in the form of
macrostructures such. as fibers, sheets or strips. These
macrostructures are typically prepared by formng the particul ate

absor bent dgel | ingirotyzedi dcrwohurign_ gaftexastarch, polyatrydatei ngrafted _
aggregat ed nat e i ta 0 nmpacti ng
the treated agg#téglan'\gb{)@aggﬂgﬁs -#?legéoasiﬂ})rcmaeggased 5088%98{5 aﬁ@ss, and
then curing thecarobinations theieafyEispecially preferred.are thecpelyaceylatesi ng agent

to react wth t p sorbent gelling material to form
a conposite, poér}gdugafytabfﬁhf’éaggaoﬁ%deﬁ%a.ré uch- porous, absorbent macro

structures are di scl osed, for exanple, in U S Patent 5,102, 597.

d. lQOt i onal Fit bmmg {H'egdsétﬂmbént@bﬂfng materialgéék@?}ﬂit@ﬂw iﬁqm?ﬂ?i%_nt fO[_

i nclusion in absor co cecording.to . present._j nvention
is a fibrous | ayEN" éﬁ]sa§%ﬂtc rE)t,%%pl_ated trhaﬁdﬁ\ey?)t?%%lbﬁyt lﬂ?ﬁgf)q Wagﬁ"?‘ne st or age
| ayer. This undsan berig the form 6f manrestragtures sucjpas fibleys,r sthestsear t o as a
"dusting" | ayere+ShRCEH iade ' eposi t
absor bent gell isr%ibg' ?l:xbke rrrg?%rro Fé’?{gi?w-egh?ereay?j%g ﬁgpeér}ggm Eg"ﬁ@%uf acture
of the dbeoPeEticulate absprbent geding: Anatesiabrinie an| agawgstemt eri al s

di scl osed aboverggti rt'Heeraﬁﬁ?é%dtbal tndtefial Wit 8" SGitablay Bfosslinking | ndeed,
in those instances ere the absorbent IS in the

_ %ellln matgrla,l ]
formof macro <G8t GPEpagting the trested agg t9 density it apd;foem ¢ jj s
flj brous " d;Jst_i g 'coheyerit nase, anudm_eni aoTiugletﬁ_e corpf)acadtbbgafﬂgatbel@auzel this
"dusting" -l ayer_provigdes song. itio o Ld-handlin abilities
such as rapid vﬁa&a ndﬂgf q&{ﬁu&% %n%ggn% to\\FPRgY 1%855 t_ne articliatd’
PCT/ US95/ 13545 absorbent gelling material to form a compésite, porous
absorbent. Such porous, absorbent macro structures are

disclosed, for example, in U.S. Patent 5,102,597.
d.  Optional Fibrous ]"ng;ing"i Layer

An. optional component for iriclusion. in the absorbent cores
according to the present invention is a fibrous layer adjacent to,
- and typically underlying the storage layer. This underlying
- fibrous layer is. typically referred to as a "dusting” layer since it
provides a substrate on which to deposit absorbent gelling
material in the . storage layer during manufacture of the
absorbent core. This layer can comprise all those materials
disclosed above as carrier materials for the storage layer.
Indeed, in those instances Where the absorbent gelling material
is in the form of macro structures such as fibers, sheets or
strips, this fibrous "dusting" layer need not be included.
- However, because this "dusting" layer provides some additional
fluid-handling capabilities such: as rapid wicking of fluid along



the length of the pad, its inclusion is typically preferred in

absorbent cores according to the present invention. e.

Ot her OptWOe/14@5nponent s - The absorbent cores acco?ﬂ@&’?’basf"he .
present invention can i ncl ude other optional conponents normally
present in absorbent webs. For exgnple, a reinforcing scrim can be
positioned wthin the respective |ayers, or between the

respective | ayers, of the absorbent cores. Such reinforcing scrims
shoul d be of such confi-guration as to not forminterfacial barriers

| ayers of 1 po. d0RoIBRRRCE 6 BRdE hORBI T MRl proferred [REDCC L e

usual |y occurs amoabemscmnescacqqndmato thenpresgnt invention.ei nf or ci ng scrins
are usually not required for the absorbent - structures according to
the present invention and i ndegd . - ~_cause the desired erX|b|I|ty
to be unachi evabl e. e. Arfetngs B HQMRRRLAIS can be included in the

absor bent : core according to the |nvent|on and preferably is provided
cl ose \elg y d ribution
| ayer - a(r)g' &31508%1%’} %Pé%%r#?@? t‘?aﬁ \}e"IcJar ig’rrl‘ flg%gt ed with
or in adochiden othest heptiondir comnooangsgemosmallm pafesept| dp suitabl e
A ayati%"rﬁéﬁta'ﬁebé‘r &pté:&%lby énFé?ﬁfB?éﬁ"{ge%drﬁntBSn be

absor bent core ents can I.ncor porate desired

form but of t en ROsitioned u&\@ﬂ“"asthﬁl s’@ﬁBF%ﬂV‘ho Yersr o8& bet en P ¢l es.

Topsheet Eéﬁ’vé ORyBASt of Sth‘é)fﬁﬂdo@ﬂént de‘rbs.'f eSbdmoreimfoticing |
non-irritati ng tO

h
apshoet ol So. ings should be afioh,cingaiuprionas. i bor 1imd e
directions. Furbdreiers tbefiuid trandfért/ espesially if positioned between the

PCT/ US95/ 13545 respective layers of the absorbent core. Given the structural
integrity that usually occurs as a result 'qf thermal bonding,
reinforcing scrims are usually not required for the absorbent
structures accordi'ng to the present invention and indeed may
cause the desired fleXibility to be'una_chievable.

Another component which can be included in the absorbent
core according to the invention and pr"efera'bly is provided close
to or as part of the prima'ry-or secondary fluid distribution layer
are odor control agents. Typically active carbon coated with or
in addition to other odor' control agents, in particular sui;able
zeolite or clay. materials.' are optionally ‘incorporated in. the
absorbent core. These components can be incorporated in any
deéired. form but often are included as discrete; non-fibrous
‘particles. ' '

The 'top'sh,eet'is compliaht, soft feeling, and non-irritating to the

wearer's skin. As indicated above the topsheet also can be
elastically stretchable in one or two directions. Further, the



S 17 topsheet is fluid pervious permitting fluids (e.g., nenses

and/ or ~urine) to readily penetrate through its thickness. A suitable

topsheet WaP6H403anuf actured froma wide range of material FCHUSINEYS, 55

~woven and nonwoven materials; polymeric materials such as apertured
formed thernoplastic filnms, apertured plastic films, and hydrof orned
thernopl astic filns; porous foans; reticulated foans; reticulated
thernoplastic filnms; and t her mopl astic scrinms. Suitable woven and
nonwoven material s can be conprised of natural fibers (e.g., wood or
cotton fibers), : hisichtl SflenRQ! ri ' ch as

topshpet B/ iCharvicus Befmitfing, e, (S, rienoct BRafs

pol yester, '_P(gw/(ﬁ | . : A |
conbi nati on of urine) 19 jiegdlly pepeusia Abroudh itk thickness. A suizabler e

topsheets for. uspshéet Banbie maniufacturedl foht@d Widé range ofhtdtetiglst nonwoven
t opsheets and opsheet ured f.olrsrred filmns

aperture formed film 't ts. ert
are especially s&‘@f é?r%v(?\’]egr and nonyvoyep, gﬂ?lsbe‘?ﬂ%'?hwtﬁpﬁ pervi ous
t o body exudat esschnas aperturgdiformoed atheomiopiastientilrhs,vapertursti plagticendency to
allow fluids  gime t a nﬁ?{ he re i n. Thus,
t he surfaﬂclg'sbf Qpﬁe?@g?@n@g | %ﬁ?ﬁg?afgg&?\gﬁggﬁf §18¥ fw'stehfq%h"z ‘body
renai ns dry, tHetiedlateddufgamsihodptisylatedy thermaplastia,g tiims;r e and

confortabl e feaherbplddtic'ssrims. Suitabid WioVér B hbhWovn materialsdescr i bed
in U S Patent 3,929, 135; t :

3,9 U. S. ,Patent _4,6324. 246; U.S. Pate
4,342, 314; U. S.638 seﬁmar?fmf,s eﬁs*,ahg figees (e.g.. wogdypgcagan 8] cul ar y
preferred m cr cymthetiedfibersrete.§i,| polymerict dweeseﬁnr'esdiwmed i nhU- S.
patent 4,609,5 - ' 6 e pref.err. tcopsheet
for the pr esehgéoleﬂ;%pvil??\‘/eén?ri Bﬂiﬁzﬁﬁﬁéem‘ﬁghg?%f#a%f@ﬁﬁé{'sﬁ Pne  or
nmore of the natural@nd pynthetic fibersiar ket ed on sanitary napkins by The

Procter + & Ganbl e Conpany of Cincinnati, OChio as "DRI-\WEAVE.'
Topsheets having not a honpbgenequs distribution of liquid . passage

ways but only Freéered topsheets fephdiseein dhrppieseny are selgcters /flamas
PCT/ US95/ 13545 high loft nonwoven topsheets and aperture formed film
topsheets. Apertured formed films are especially preferred for
the topsheet because they are pervious to body exudates and
yet non-absorbent and have a reduced tendency to allow fluids
to pass back through and rewet the wearer's skin. Thus, the
- surface of the formed film that is in contact with the body
remains dry, thereby reducing body soiling and creating a more
‘comfortable feel for the wearer. Suitable formed films are
described in U.S. Patent 3,929,135; U.S. Patent 4,324,246;
U.S. Patent 4,342,314; U.S. Patent 4,463,045; and U.S.
5,006,394, Particularly preferred microapetured formed film
topsheets are disclosed in U.S. patent 4,609,518 and U.S.
patent 4,629,643. The preferred topsheet for the present
- invention is the formed film described in one  or more of the
above patents and marketed on sanitary napkins by The Procter
& Gamble Company of Cincinnati, Ohio as "DRI-WEAVE."

Topsheets having not a homogeneous distribution of liquid
passage ways but only a .portion of the topsheet comprising



18 | i qui d passage ways are al so useful for the present invention.

Typically such topsheets would have the |Iiquid passage way riented
such t hatVPAEAB%suit in a centrally perneabl e and %%PP%F@?a ly

I mper neabl e topsheet for |iquids. The body surface of the forned
film topsheet can be hydr ophi | il8 so as to help liquid to transfer

t hrough the topsheet faster than if the body surface was not
hydrophilic. In a _preferred enbodi nent, surfactant is incorporated
into the polyneric materials of the forned filmtopsheet such as is

described in |jt&’ﬁa aBfdde AWayd ard K luseflit fdi2tHeO pedsent -invention.
he

Al ternatively, e body ‘surface of the psheet can. be nade .

hydr ophi l i ¢ by T¥P 'Vné”.‘?'f.tRPflPP%f-ssWPP&i?%HF &?cfchﬁgf%sﬁ%gﬁ:rvf’%@ in
t he above ref epeientst $ush 4h86Qhap4result in a centrally permeable and Br eat habl e
backsheet . Ihe hbreat habl vent s the exudat es absor bed
and conP&f'HgarﬁW rﬁ%%ﬁeogﬁg%%?g&fpéﬁ%wgmt ting articles that

contact the sanitary napkin such as pants, pyjanmas and.

under gar ment s. tHae pSWET sLAuEs O 'the BRRMBACHHIM StopshPeYREnC be  film

avers are hydPYERORRILC SagRe@ MGIA Haic 16 atangter Throughhentanshest »/° 501
ayers are hy ) ISF e d : n

characteri sti cgagvel hidn af f @ ibuly heirfade asadahot i iydrophilic. In Te fibrous
fabric |ayer of

the outer. |l agyer preferably has.a basi . | ght of 10
to 100 g/ n2, nﬂ%Peﬁ -e?@BPay'ESnft?o_sé'b{a&?#]'f'hé&cor%%rgtepi o ﬁ%gbe_ nmade
of any hydr opheplymerit ymateralsaotrthel fosned film topsheet hsucd tasofis maki ng: ‘

fibrous fabric ' ensh e Ly cungt a t he
ul timate use aﬁ’&gﬁﬁﬁﬁq acDﬁjr {E\%-Fgf Qpﬂﬁe({ﬁupn ' mgpgg{ h;g?é @ggg? -e’ht article
fibres of polAltarnatively, the body psrfane 9f the: topeieatsean beydngdRet at or

conbi nati ons t heiephilic by WeatiRglitWAth a surfactant such as is described
PCT/ US95/ 13545 7 _ _
- in the above referenced U.S. 4,950,254.

Breathable backsh

The breathable backsheet prevents the exudates absorbed and
contained in the absorbent core from wetting articles that
contact -the sanitary napkin such as pants, pyjamas and
undergarments. The inner layer of the backsheet is a polymeric
film having' apertures and . the outer layer  is a fibrous fabric
layer. Both iayers.- are hydrophobic- improving their liquid
retention characteristics without effecting their breathability.

The fibrous fabric layer of the outer layer preferably has a basis
weight of 10 to 100 g/m2: more preferably 15 to 30 g/m2. The
fibres can be made of any hydrophobic polymeric material usual
in the art of mék_ing fibtous fabric layers. Depending on the
circumstances of the ultimate use and manufacturing of the
breathable absorbent article fibres of polyethylene,
polypropylene, polyester, polyacetat or combinations thereof



19 (intra- and inter-fibres conbinati ons) have been found useful.
The fi br eswo9g14p3sof er abl y spunbonded, carded or rrelt bl own. perrusosiizsakne
cpolyneric film can be provided with ' n1cro por ous" .apertures- or
with larger apertures also referred to as "macro- - apertures” and is
then typically a macroscopically expandé@ apertured film The
distinction is the visible discernability of the apertures and their
ability to retain |iquid. Al t hough the pattern as a whol e of

m cro-apertured surface . aberrations of the apertured filmin the
backsheet of t htintet iandednter-fibres :zarobiniationsb have beencfoundiwsefalon may be -

visible to the mﬁérﬂy,es are#;efﬁgﬁlyu%tﬁ} t gtd%ﬁ%ﬁL rﬁée(l?g:)%&bng 20/ 20

vi si on unai ded | nst anges t ent size or
di stance of an obj ect or otherwi se alters the visual powers of the
eye, when Thié hpabanprsdifitm agarli aéarwevmhwewrtht MenicréWerogseye and

cr o- aper ured surface

th | bout 3
ab:r rati onspcggg?é)éﬁ"% Pﬁe‘pghtlfgqgfuﬁpﬁ&ﬂﬁs ia’ﬁﬂ v?{é‘ﬁ'adl Jo "as machScer ni bl e
to the nornmal nag@sduess andnis thepetypicallycd anacroscopicdllgt expanded ween t he

viewer's eye a”ﬂpéﬁgl & gﬂﬁ The!diStiNelon §s th vnsn?@btg’éégé'%?)gwoq the In

this regard, the ual m cro- aerture sur of
the present i nvaR@ntegresng é’t‘%iblaP"mi\I@ retainiquith cr oss- sect i onal
di mensi on of 500 micro nmeters or less, nore preferably 0.2 mcro

meters-or |ess erably 0.1 mcro meters or less, to satisfy
t he foregoing |ﬁgF'9P88afh B%Hl BS| 8t \whole of micrq-apeetured surfacerypi cal | y

the apertures laberialmws:bomeraueaidrudefﬂﬁﬁnﬂﬂié backsheet s the" &dicldd m of the
e oy nat FSlig 14 3e BBHdn icteflion mavyps gk bthe Pormal’ © *°
PCT/ US95/ 13545 naked eye i.e., a normal eye havmg 20/20 vision unaided by
any instrument that changes the apparent size or distance of an
object or otherwise alters the visual powers of the eye, when
the perpendicular distance between the viewer's eye and the
-plane of the web is about 300 mm, the micro-apertured surface
aberrations comprising the pattern are not individually
discernible to the normal naked eye when the perpendicular
distance between the viewer's eye and the plane of the web is -
about 300 mm.

In this regard, the individual micro-apertured surface aberrations
of the present invention preferably have a maximum Ccross-
" 'sectional dimension of 500 micro meters or less, more

preferably 0.2 micro meters or less, most preferably 0.1 micro

meters or less, to satisfy the foregoing mdawdual dlscermbmty
crlterla

Typically the apertures in the macroscopically expanded
apertured film of the inner layer are larger than about 0.5 mm.
It is also possible to have combinations of micro-apertures and



20 macr o- apertures. For | eakage prevention reasons it is however

preferred to have nore mcro-apertures than macro-aperture The
aperturedwpls'ﬂrlr?og cording to the present invention can be §’CT"’53?4§?56§ t hose
wel |l known in the art. This includes in particular, but is not
limited to those filns disclosed in U 203, 929, 135, U S. 4,151, 240, -
U S 4,319,868, U S. 4,324,426, U.S. 4,342,314, U.S. 4,591,523, and

U S 4,609,518, U S.. 4,629,643, U. S. 5,158,819, U S. 4,772,444,

A preferred apertured filmconprised in the inner layer of the
br eat habl e bac ksduretaperturesniFor ledicaed pr@wsritiore seasons ir ist however t hose

described e. g..i 9 for |large riures_or U S 4,629, 643
for m cro-aper Pﬂ?@g‘%ﬁ_ %1§§‘5$§$r&r'g‘§crﬂ%’%étue}eg ‘F‘aﬂ‘i’PE‘Eﬂ%?p%'F"Wén- circul ar

but have a cross sect.ional dinension at one end of the funnel which

I s wi der than ' t . t fs £.un .ha NE
direction f rom&?‘ eapgﬂrigfagra ?ﬂ'ﬁng?”“’,'"g tgpgfﬁ r?g%'ﬁ/alrrh}séﬁttfog gﬁ%l ?%r openi ng

i s of course panylokthase well known in the ary. qThig ineleesdnt pafticalarn on. The
apertured fil mpueds Mgt limited to thosé films Hiictosed i XRSca3,929,188, art but

Pabric layer. U $:181,240, AhS ! Fmndidhe G, 4938496 ol Surcs in (ne

o film shod,34B8H: sUdl 45908523 aandhi LbSst i4,608;9V80i hhSsuf fi ci ent
gas per rraa§2§| 43 Wi t15t§/gq9uU§ B 995304 Of the apertures. A
hydraulic dianefer of ds l1ttle as 2't6 5 mcro neter for micro-

apertures and up to 700 mcro nmeters for larger apertures has been .-
found possi bl e A préfepredCBp6rturéd flFEcBRPTRBYE IS GhREY layer of th¢lraulic
di aneter for an Cbrﬁg gasggertures IS’\WtEﬁI]e di angt er that a circul ar
aperture with OFRAtS3 heeto fas, funpgl| shaped Rerures MR efO i s al way's
determ ned in theseldeseribéd sevagl estUS 3,929;138s foretdrgenapértaresaper t ur e.
\éng?g/Ség?EgS 45U.S. 4,629,643 fo_r micro—apertures. The' apesures: maybe_
: circular or non-circular but have a cross sectional dimension at

one end of the funnel which is wider than the opening at the

other end of the funnel. The direction from the larger funnel

opening towards the smaller opening is of course parallel to the

first liquid transport direction. The apertured. films can be made

of any material typical in the art but preferably 'i§ made of a

polymer similar to those used for the fibrous fabric layer.

The minimum hydraulic diameter of the apertures in the film
should be as small as possible while still providing sufficient gas
permeability without hydraulic. blockage  of the apertures. A
hydr_a,ulic diameter of as little as 2 to. 5 micro meter for micro-
apérturés and up to 700 micro meters for larger apertures has

. been 'fdund possible in the context of the present invention.
Hydraulic diameter for non circular apertures is the diameter
that a circular aperture with the same cross . section would
have. Diameter :is.. always determined in. the plane of smallest
cross section of an aperture. '



“In particularly preferred enmbodi ments of the present invention - the

| ayers of g %{4 at habl e backsheet are not joined to each rin
,the area Yh g’l‘ Si ve with the absorbent core. Parti (?lﬁrgg?fﬁ:%ﬁer and
outer |ayers can be thermally | am nated or "~ soldered to each other in
only sonme spots for integrity reasons: 21 but remain unattached across
at | east 50% of the area coextensive with the absorbent core.

The novel nultilayer- breathabl e backsheets suggested in

simul taneously filed applications entitled "Breathabl e backsheet

SGSLQE for OIdi jsrinswdrltf ieu_ldvbppmletredlr)émbbdﬁa’iemsd:_f'tlﬁee;!&hbeht inviimion I gyer
acksheet desi | SP. e rbent .articles’ .ho - assigned to
The Procter an%?‘@a!%&P% @ﬁﬂi@ﬁ?ﬁﬁﬂgﬁe&‘ﬂ?ﬂﬁfﬁéfe hot lg'“kﬁ[ﬁ@p??éﬁh and M Divo
as coi nvent or s afiheclinsbe anea coekterisive with thaiabsardbebntciosécet enbodi nent s
whi ch are al so Wi : - } I on.
However it shoulrhz%%giarw'%?Sﬁge?gﬁeag%rﬁganﬁﬁgtstﬂ&nrﬁ#ﬁ %'yg?%gggksheet
designs are in soldered {o,pach other l‘j‘sf%'ﬂ'hﬂ sqge i%_ﬁ%\?@f Tegsi reaspnst t he

addi tion of |ayitremain ungtéfthetPacrioss £tA88st550% BetRe aféas can be achieved

e.g. by mai nt ai.ni ng. anount - of material while increasing the
nunber ofo8 B?'é’ei‘gghr}g&\ﬂgéﬂ'g?mgﬁ?r@r/ thi nner | ayers replacing a
t hi cker | ayer. : ' The .

panty-fastenin ' : , . healdoa Lorns the gar mant'
facing su_rface%ﬁgh‘a%yﬁml%ivgh b{%%hgg%%%&%éﬁ% ﬁgbg ég}sg i 'be I's placed.
According to theimuitaneeusitiled:applications entitlad ZBreathebletbasksheet .
of theoretical dgdigltadisholsBBR AbsGibleHt ariidbs® Bhd/ Brbhthabié Wi s
within the rangle accord he e pres i nvention.

I

ing to t clajnms of t ent ... .
The theoreti cal'@¥8h §F5¥h§%r€°§é%“ far aﬁppﬁee'etﬂbweem articles’shpthice area
i nsi de the shor&ssigned 6 iTMhecPatdecand IGambNCormpanydand desi@Ratingl4035
- PCT/ US95/ 13545 - _ . . . 22 .. -
M.Depner and M. Divo as coinventors disclose particularly

useful backsheet embodiments which are also useful in the

context of the present invention. However it should be

understood that these multi layer backsheet designs are in

particular useful to improve flexibility if the addition of layers
- does not increase stiffness. This can be achieved e.g. by

maintaining the amount of material while increasing the number

of layers i.e. several lighter/thinner layers replacing a thicker

layer. ' ' '

- The backsheet typically forms the garment facing surface on
which the panty fastening adhesive is placed.

According to the p'reseni invention it is impartant'that the ratio
of theoretical adhesion surface to actual garment ‘facing surface
is- within the range according to the claims of the present
invention. The theoretical adhesion surface is defined by the
surface area inside the shortest possible endless line encircling



t he panty- faStening adhesi ve however w thout extending beyond t he
peripher %@g garnent facing surface. I n additl 3k4s0 of

act ual g? Surface to gar nent faci ng surface |s |n e range

0.2 to 0.8. If there is for exanpl e one rectangul ar adhesive area on
t he garnent facing surface then t#e theoretical adhesion surface and
“the actual adhesi ve surface are identical, this can be seen in Figure
1 where the adhesive 22 is indicated by hatchlng The encircling

line 26 results in a theoretical adhesion surface 24 identical to : t he
sur f ace coveremd)ypahs/-ﬁaﬁtealnge a@hesive . dimwevent without! esxtending havi ng :
protective sid r adhesi ve areas 22
are smal |l er ges%&?cg%hé: éﬂ?ﬁ'aapt?% grapﬁﬁan* e pes?‘?\z:aae adhesi on surface 24
encircl ed by line 26.. If the . backsheet is-elastically stretchable the

fo initi Zf”am"??‘?’%" jhe, 83 Gbrusn ddesiid siaeEcto, e ves. can
conprise any aff¢iNg %ﬁcegl'gé" ghe rapgeof ©- ?hEp ad'ts ?‘3 i“"ﬁﬁh’ fboses with
p(rjﬁssur e- sensi gxaraple one retiangvies dutiesiveparda onethe Jarment efaotng e>0<|then3| bl e
adhesi ves u Adhesi ves
. Corporation, Iﬂ’é’?é% Qﬁgfgk{r&ﬁbgg%tlcﬁ%% Lgd‘ﬁ&o‘{ytahg ﬂ%:né&ké | onal

" Starch Conpanyadhesi® ¢surfaxes arewidentical.r this bgarg be seensjryfigutend Ful | er
H22387P manuf g Hebaarg%ﬁ/é*ﬂ isTitidicdted by ha ha%h:n&“"ﬁh%béﬁct?ém\%s' ve

e
fasteners are al so gescrl 917,

order to mai ntlife 26 results %Blﬂhewe?ﬁ%ﬁ%'% syﬁf@CSa%‘kéﬂﬁﬁf'cm to o ‘

?cc?r di ng tghtfh% Qﬁgﬁwtcdv;é‘r‘é’?‘tuyofhé hdhéswmzt 3T tabbaibéme?mmw
ast eni ng adhesi ve doés not clpse ,por c ertu
garment faci ngh@YiRg Bfotesclive, s J%tps Eoéﬁ”f’h&s B §§aF t“\e three possi bl e
to use an adhadhesive naeeas) 22paire esmdiler oinl yssﬁface obfea than i@ 96/ 14035
PCT/ US95/ 13545,

theoretical adhesnon surface 24 encarcled by line 26. If the

backsheet is elastically stretchable the adheslve surfaces are

measured -on the -unstretched  backsheet prior to initial

stretching thereof., '

Panty-fa_ste'_ni_ng-adhe_sives can comprise any adhesive or giue
used in the art for such purposes with pressure-sensitive
adhesives being preferred. Suitable non-extensible adhesives
afe Century A-305-IV manufactured by the Century Adhesives
Corporation, Instant Lock 34-2823 manufactured by the_
National Starch Company. , 3 Sigma 3153 manufactured by 3
Sigma, and Fuller H-2238ZP manufactured by the H.B. Fuller

- Co. Suitable adhesive fasteners are also described in U.S.
Patent 4,917,697.

. In order to maintain to breathability provid'ed' by the backsheet
. according to -the.pfesent'irivention it is important that the panty
fastening adhesive does not close or clog the apertures in the
garment facing side of the backsheet For this purpose it is
possible to use .an adheslve in such a pattern to only seal off a

~



"23 fraction of the apertures such that no nore than 80% of the
actual g cing surface is covered by adhesive. On thfa. t her

,hand 20% coverage has been found necessary provide the
benefit of proper attachment to ‘the under garnment of the
br eat habl € absorbent article. TI23refore, preferably the panty
fasteni ng adhesive is applied in intermttent patterns such as for
exanple intermttent.dots, intermttent strips, random or designed
filamentary patternslike ©  spirals to permit the sanitary napkin to
remai n breat habfrgction of the ldperelftesisuth ShdtChot iere thianf 806G thean be

used instead of __or | ddition to adhesi,ves. These other, types of
fasteners are actual W%e@cﬁg ﬁﬁfﬁgpn'§ CoYSeg, gYoa‘irnﬁ)"é‘ée'o n; tRe adhesi ve.
“Such f asotiverr Band@0Mecadhesivercoverage inast been foand veedessany VELCRO

hook material of. SiJH f e . | |.de aps can
have opti onal fgost g}fg&;ﬂfet hgﬁéon%ﬁe_ﬂt _ °f0rpr3§§ﬁ P%‘g%‘ﬁ'ﬁéé%ﬁr ﬁby. ﬂ%}e

opti onal prot ecundergaraent afithe breathable mbserbersartigle.any of the types of
fastening materials herein above. The fasteners assist the

protective side_flaps in stayi i ositiop after the re w apped
around the edgeﬁ‘ﬁ*ﬁf’% prefya&%r@@c??%r%&@%mﬂg ﬂﬂlesb\f%ﬁaEPP N de flaps.
Prior to Iulse of irttbemitentr petterns tsudhe dshdopaetamplestieterivittent dotspdhesi ve
is typically pr r 0 a ' .ng to any
surface where tﬁﬁg%&r&t%gr ?éﬁ%@‘ é} 3&8@&4 @gn‘e“ta'\éo‘!ﬁﬁé’ﬁ’éﬁ'ﬁ% such as
a silicone coat spiralsitopermitipke sanitaryapapkin to remainrbreathableot her easily
renovabl e cover. The protective coverneans can be provided as a

single piece or in.a nultitude of pieces e.g. to cover the
i ndi vi dual adhel) @ddigiosa pther types of fasteners can be gsediimstead9f dPapability

neasurement - in \Ydditfdrl 483adhesives. These other types of fasteners are

PCT/ US95/ 13545 . . . e : ' .
arranged in patterns similar to those of the adhesive. Such
fasteners include, but are not limited to conventional VELCRO
hook material or similar fasteners.

The protective side flaps can have optional fasteners thereon
for additional security. The optional protective side flap
fasteners can be any of the types of fastening materials herein
above. The fasteners assist the protective side flaps in staying
in- position after they are wrapped around the edges of the
- crotch surface of the protective side flaps. |

“Prior to use of the absorbent article the panty fastening
adhesive is typically protected from contamination and from
sticking to any surface where this is not desired by a protective
cover means such as a silicone coated release paper, a plastic
film or any other - easily removable cover. The protective

- covermeans can be provided asa single piece or in a multitude
of pieces e.g. to cover the individual adhesive areas. " '

ibili r ility m



24 The procedure for measuring the flexibility/drapability of the

absorbent _article is as follows: RENCE
ASTM Met hB® 2614838 64: St andard Met hods for Test for gthﬂsr?g?s:SE%f |
Fabrics (nodified as described herein).

PRI NCI PLE This test is based . on24he cantil ever beam pri nci pl e. The
di st ance a strip of sanple can be extended beyond a flat platform
before - it bends through a 41.5 angle is neasured. The inter-action
bet ween sanpl e wei ght and sanple stiffness neasured as the sanpl e
bends or drapes under its own weight through the given angl e under
S L o o Hrbbglire Sor YAabnd B4 AeSiehitGrcrappiny. ehothens

The fl exi bilit yabsesbentsanticle isoas follgws!f measuring a sanple's

flexibility and is believed to be one of the conponents which users
of absorbent articles often refer to_as_ _softness. This measur enment
met hod shoul d be foll owed as cl osel ﬁ.ﬁﬁﬁﬂﬁﬂg bl e and shoul d not be
confused with the multidirectional flexibility described in US

5, 009, 653. Even tin n o | ongi t udi nal

directionis de%éﬁwtoe@ é'?&d bééﬁbg SFaqtﬁéé Met[!;\pg ﬁgr ﬁg'%t %n it is
al so possi bl e fStiffivegsyofvrdbrics (modified es destribedihleyein).exi bl e articles to
measure flexibility in the transverse direction. - WD 96/ 14035

PCT/ US95113545
PRINCIPLE - <

This test is ba_séd on the cantilever beam principle. The distance
~a strip of sample can be extended beyond 'a_ flat platform before
it bends through a 41.5° angle is measured. The.inter-action
between sémple_wei'ght-a__nd. sample stiffness measured as the
sample bends or drapes under its own weight through the given
angle under specified test conditions is used to caiculate the
Flexibility/Drapability.

NERAL COMMEN

The flexibility test is only one way' of measuring a sample's
flexibility and is believed to be one of the components which

- users of absorbent articles o_fté_n refer to as softness. This
measurement method should be foilowed as closely as possible
and shdu_ld not be confused with the multidirectional fiexibility
described in US 5,009,653. Even so testing of samples in only
the longitudinal direction -_is' described and necessary for the
present invention it is also possible for very wide or
exceptionally flexible articles to measure flexibility in the
transverse direction.



25 - In general, a single sanple strip should be tested only one

tinme WO S|des of the sanple should be tested o

sarrpl e st rWﬂs’"lﬂ(f:&er se, sanple strips for use in this test f}ﬁgﬁﬁﬁ‘g@,ﬁﬁ% be
‘very carefully handled to prevent folds, winkles, bends, etc. Thi s
test is intended to be used on articles Bfore they have been fol ded
or bent for packaging by the manufacturer. If the sanple is placed
by the manufacturer in a-folded configuration, ' it should be gently
unfolded for the test. If only folded articles are avail able, the

“Fl exi bi I'i ty/ Dr apgbigenkbalarsimgleaamphs sthibeshduld be testediondy binegtimesanpl e

t aken f b he fold | h

compl et sampl ee e, Ewo,Sides; of ‘g, SAcnels Should, be, FeGtHy ol gHTgTEnE"

ext endi ng to t hesampié stteps.ahﬂ;bwnse, sampteu stripse famuse un | thisy testdmustet her .
For each sanple B%L\hﬁ'éér‘aﬁmyhandned to dﬁ{dveaﬁ%@g mmassetbe&wr&cf our

different strips W be measur ed | es
shoul d be neasur diis fest is intengdad; toudentsedon @rtiglgs before theYo ﬂ e for

relative stiff al&&ehbmme@rdrlsémswreaéwmgtw QM@rrnanufactureT ipnget udi nal
di rection may not be obt a| nab q p sf [HJI Sh '1% %?‘I ng
insufficient for$ 5 E‘f @anu acturer in a o edeco gu t
éBEARATUS' it shtﬁ'ﬂdt bé gentlyDuafoided for SheftestsH-dmlyt feldet) petides 003B
I nt

von Gehl enf Geprrg:?y P&avafidbie, {hg, Flexibility/Drapability can be approx{hatd by or m Carl
02168/ 2910; Fax OadasRUrigsdGpmple taken fromrhetween-the, fold linas. Jine t:g;ge
cutter, 25.4 mm whiGid 1 be used on complete samples, i.e. wutH"Cdﬂ) layers V\O
96/ 14035 - / US9 / 3545

having the same shape: extending to the comp ete sample

surface and fully glued together. For each sample four different

strips with topsheet up and four different strips with topsheet

down should be measured. Samples should be measured in

longitudinal direction.

To note for relative stiff absorbent articles measurements even
in longitudinal direction may not be obtainable due to the
sample length being insufficient for bending through 41.5°.

. APPARATUS
Cantilever Drape Stiffness-Tester Type SDL 003B SDL
International
' Obtain form Carl von Gehlen/Germany
(Tel.: : '

02168/2910; Fax 02168/24570)

- 1-inch Wlde Cutter Double edge cutter, 25.4 mm wide (1
mch)



26 Condi ti oned Room A room conditioned to 21. 7[err]C - 23.9[err]C,

% 2 %R I ative Humdity Tal cum Powder Zero
Antl St at‘ﬁ' o4493%1 i ni nate static charge on the drape"ﬁ"ﬁ’éf"’s‘s
(optional) tester and/or ti-ssue. Distributed in the
USA by Di scwasher, Inc., Colunbia, 26 MO 65201.
May be obtained from Morgan | nstrunents,
Inc., P.O Box . 46442 113 Circle Freeway Dr.,
Ci ncinnati, OH 45246. Morgan Cat al og No.
70d35h0? Al SE]CaNmItlbabHERoom A room conditioned to 21. 7°C 2;3 :Llo e(L:Jgr d fSh?ES
and phot ographi c stores. eo i's
pistol is an - 80%t2% Re_'at'é{Ep'T’BV@g \\?//vay to renpve-static
charges for this test. Never use fabric :
softener to r char ge from _ a drape
test. Operate eﬁw'ri 5\5\@[35,[ I C _ Pi st ol
according to the manuf acturer's i nstructions.

SAVPLE PREPARAdrébtat Anti-Stafle Sanpres efilid QQaﬁé aeﬁgrqm 8R_ghga of the
X

room permtti xipum. recirculation of air, an I i si ng
equi |l i bration ‘&FPﬁ P‘s‘°n?°'m%"§![1m dity drat etreﬁﬁfypétttﬁsélec@ﬁmmﬁﬁg
1. . Cut 8 saripilthe using a 1-inch wide cutter. The sanple strip has

to be cut |engthw se from the-ce%§AWDtir%‘?/gasher 'ﬁ% 3 artlcle to be
- ] ol e Sol@bi,

rectangul ar without crinp. Usual
measurements are 2.54 cmx 14.0 MO 68208/ Ma3be obtained from : ‘

PCT/ US95/ 13545 Morgan Instruments, Inc., P.O. Box
' 46442, 113 Circle Freeway Dr.,
Cincinnati, OH 45246. Morgan
Catalog No. 70-35-00. Also available
~ from record shops and photographic
supply stores. Use of this pistol is an
approved way to remove-static

charges for this test. Never use fabric
ner v ic charge from

a drape test. Operate the Anti-Static
Pistol according to the manufacturer's

instructions.
AMPL ; A

The samples shouid be placed in an area of the room permitfing
maximum recirculation of air and maximising equilibration with
. the humidity and temperature conditions.

1. - Cut 8 samples using a 1-inch wide: cutter. The sample
strip has to be cut lengthwise from the center of the
absorbent article to be rectangular without crimp. Usual
sample dimensions for measurements are 2.54 cm x 14.0



© 27 cm= 35.56 cnR2. The sanples may be shorter but nust

conpri se absorbent material throughout. . nove

the rel ea%’ggﬂéﬂ@? and wei ght the sanple (ng). Pﬁ?&%as'fﬁmu ght

to the nearest 1 ny. 3. Carefully powder the PFA with the m ni mum

amount of talcum sufficie? to avoid sticking. Blow out the

remai ni ng tal cum from the sanple. 4, Wei ght the sanpl e strlp wth
tal cum (ng). Round t.he wei ght to the nearest 1 ny.

- For each sanple calculate the basis weight of the sanple

based on wei ghtcmeasur enegs, %hhx&nwhwsdmhstmhwba shorter battmushe act ual

surface area of _the sarrpl e. _ ) Discard the sanple if its weight

i ncreased nore gmrgeo ' rrg/cnﬂ after adding the tal cum

| NSTRUMENT OPERATI O\absorbent mﬁeapbthresgboushoul d be placed on a bench
directly in front of the operator. It is inportant that the bench
Is relatively free of vi bration, that there is no air flow during
the measurement2and Remove thereleasecparsrcand weightthes samale (mg). The
operator may-either Abiin@the!waighttoltheedtbst fempester while it is
bei ng used. Then the operator has to chose his poSition so _ t hat

| ooking in the mrror of the tester he sees the front reference -

line covering t8e baChrefellprpowder theePFATwith theemininium amount obne | ine he
has the right positigfelal SMcIEHRS WS B0bia sticking. Blow out the
remaining talcum from the sample.

4, Weight the sample strip with talcuh {mg). Round the
weight to the nearest 1 mg. '

5. For each sample calculate the basis weight of the sample
based on weight measurement with and without talcum
and the actual surface area of the sample.

6. Discard the sample if its weight mcreased more than 2.0
' mg/cm2 after addmg the talcum.

INTR_' PERATION

Drape-tester should be placed on a bench directly in front of the
‘operator. It is important that the bench is relatively free of
vibration, that there is no air flow during the measurement and
- that the bench is free of draft.

" The operator may either sit or stand in front of the tester while
it is being used. Then the operator has to chose his position so
that looking in the mirror of the tester he sees the front
reference line covering the back reference line. If he 'sees only
‘one line he has the right position for the measurement.



V\D 96/ 14035 ' PCT/ US95/ 13545
The tester shall: : 1. Renove the sa ar
from t he ?’M’é”isl ot on the top platformof the d é%ﬁ%’é’gfség

2. Pl ace the sanple trip on the sanple slot so that one end

~the strip is exactly even with the vert i28al edge of the tester.

The stri'p should be placed as close as possible to t he side rail
of the sanple slot but not touching it. 3. Pl ace the sanple slide
bar on top of the sanple strip so : that its front edge, is aligned
with the edge of the sanple strip. in the tester and so that it
~touches the sidg é%éter-ghﬁllsa”p' e ' slide bar nust be carefully
pl aced so that tT".l wri nkl ed or noved forward.

4.  Pulling frbm.t e G'e’Gg%afBHH’ ﬁ!&meavéwnlthgmamlyerﬂloeon the _
pressure, nove tdpe Splatforinof thedrapertebtas.cadi |y forward W th
a speed of about 1 cnmls. As the slide bar noves forward, the
sanpl e shoul d nove at an equal sl ow - rate. As the slide bar
and the sanple 2tri pPlacejthetsample tnp)oarthehsarad@esm sa thatt ese @nd t he
sanple strip w b Pt novi ng
the slide bar t# eﬂie“srtﬁ’p 's exacv\ﬁFré@eﬁevﬂf ge veﬁ%‘%% he {s?'z%rrpl e strip
falls |evel testeryi t h t'ﬁee @Iﬂe shqulgd é}eentaeem ﬂ%§|0$3 as possible to |f the

sanpl'e has a tegjgesige t o Edfﬂéﬁhé@&fﬁfﬂé‘@loi‘bf&rrﬁ?‘%%chmg it. poi nt  at

the center of its |eading edge. Sanples whic nore than

45[ err] cannot be neasured. Sanples can only be: - measured if ‘
the sanple | eng:Bh | sPlatelthessarfipfe slidé dageyn top of tﬁeheémbtwsmrsbang

| engt h. For as e er.han ength can be
measur ed only ﬁh’éz Jg%gméﬁ :ﬁ@?’s Sigriedwith the edge of RE sarﬁp@ StFip
the tester and so that it touches the side rail. The sample

slide bar must be carefully placed so that the sample is
not  wrinkled or moved forward.

4, Pulling from its free edge and using very light, gentie
pressure, move the slide bar slowly and steadily forward
“with a speed of about 1 cm/s. As the slide bar moves
forward, the sample should move at an equal slow
rate. As the slide bar and the sample strip pro;ect
over the edge of the tester, the sample strip will begin to
bend or drape downward. Stop moving the slide bar the
instant when the leading edge of the sample strip falls level
with the 41.5°  reference lines.

If the sample has a tendency to twist, take the reference
point at the center of its leading edge. Samples which
“twist more than 45° cannot be measured. Samples can only be
measured if the sample length is at least 0.5 cm longer
than fhe_overhang length. For non measurable samples, the
overhang length can be measured only if a long enough
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29 . strip can be obtained which is at |east bﬁgger

, than wo’fﬁé‘moverhang | engt h. 5. Mar k the oveérhang [ength on
top.of the sanple (Overhang | ength:distance fromthe start point of
novenent. until the = point where29he sanple bends through 41.5):

. 6. Measure the overhang length in cmwith a ruler. Read the
overhang length to the nearest 1 mMm . CALCULATI ON The
equation used to express Flexibility/Drapability according to t he
present invention issthip ¢arn bewdtained which iS at B0 cm longer thaare G
equal s the Fl exiili ility, Wis the sanple basis : wei ght
i ncluding tal c)lm?i n 6%’%8@3%3‘#{3&2, and L is the length: of the
overhang in cm Results are expressed in mlligrans x cm or grams X

fhm ’ . I5. | Mark the overhéd”i‘g' fl@tmh ﬁt ﬁrﬁﬁi%fmt the samplz)e'lh_e |
i ckness shoul d, a S he npasured a e | st . ossi bl e pl ace,
usually in'the (gjé'r?fﬁgng qfﬂgﬁhaﬁé?%%%tﬂ%mt mﬁ éff‘argoqomt of m‘@m ence the
measur enent i s untildthet ed point heheresthetsample bends through&t1.8®usi ve any
protective cover nmeans present. The article. shoul d be reconditioned

at 50 % humdity and 23[err]C for two . hours within its usual package
and be renoved ot nifeasurathe overhang; ipagth inices with arrules. Resdrésur ement .

overhang length to the nearest 1 mm.
- CALCULATION
The équation used to express Flexibility/Drapability according to
the present invention is as follows: '

G =wL3

Where G equals the Flexibility/Drapability, W is the sample basis
weight including talcum in milligramslcmz, and L is the length
-of the overhang in cm. Results are expressed in milligrams x cm
or grams x cm.

Thickness mglggurgmgnx

Thé thickness should always be n'_teasured at the thickest

. possible place, usually in the center of the absorbent article. For
convenience the measurement is conducted on the absorbent
article inclusive any protective cover means present. The article
should be reconditioned at 50 % humidity and 23° C for two
hours within its usual package and be removed not more than
five minutes prior to the measurement.
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30 t hi ckness is nmeasured with a mcroneter g a
range of Woygﬁgﬁsm and capabl e of plus mnus 0.5 mm wf"’es?g?ggy The
gauge nust not be spring | oaded and shoul d- have a foot noving
downwar ds under gravity. The m croneter30 foot has a diameter of 40 mm
and is |oaded with a 80 gram wei ght. The neasurenent is taken between’
5 and 10 seconds . after the foot has been lowed to come into contact
with the absorbent article. Measurenents should be taken often enough
to allow statistical analysis to determ ne average thickness within a

weasur oment cant ' 3ntishefY s nf 5B ety dr B llictotéter payaechatin b 5 "°SS

96/ 14035 range of 0 to 30 mm and capable of plus mmusp@rﬁugga/ 13545
31 YofériAce. The ga@: é Must e bR §Bﬁn§rﬁﬁhﬁébbﬁda§l§6ﬁlae”t

article for use in an v‘g‘arment tional
conpri sing prothav8 9ef°§|"dE°"'"9 o § gravity: ¢ %HSFTQ;’F%E?"a
_ breat Ihabl e baclfabediashaviiameter of 40 oo ramat i’ Roaded wvith eaceoagdama:c d
article corrprlsm n - t . , I acl ng
surface conpri si ﬁ%hg‘h 'glg%gégﬁreglegah%I;él?ér?betwegglEb az'?t 9%3%3 aid
under gar ment , saftet thihdoot dhasabeery lawed to coraetinto camtact vty theace and
sai d adhesive dfdophéik Srtiché OMRasGAments should be taken often enough
to allow statistical analysis to determine average thickness ‘
within a sigma of plus minus 0.1 mm. A detailed description of -
the thickness measurement can also be found in US-Patent 5,
009,653,

[\



adhesi on surface inside of an endless line which is the short est
encircling.line of the adhesive w thout extendi ng beyond tgﬁm

. peri pheryvg819_6’tlﬂ’88gar ment facing surface; sai d backs sg?:(l)snsﬁsrl si ng
an inner |layer and an outer |ayer, said inner |ayer being closer to
sai d absorbent core than said ouBér | ayer; said article
bei ng characterised in that -said outer layer conprises a

hydr ophobi c, gas-per-neabl e : fibrous fabric |ayer

pol ynmeric fibres; -said inner |ayer. corrprl ses“m“m]“ﬁmm“l
gas- perneabl e polymeric film . he- surfacte crati onofs sai d
actual adhesi vecram,gace to said garrrent faC| ng surface is in.the

range of 0.2 to O0.8; -the surface ratio of said theoretical
adhesi on surface to said - garment facing surface is WO 96/ 14035

PCT/ US95/ 13545 1,) A flexible and breathable absorbent article3%or use in an in

oo 9o O dnbéiohrieht! sfifLartich obtbRE, Rihitiging prosBéifls Slder ,°L 0%
protective flaps:i said anftigle .comprising ar’m‘eathable backsheettaving &has a

flexibility of : ; A ing to
modi £y ASTM 01 S eritating sitacd Yhd Saill ditfcle F%W@'@?Q%@?Q% am 1

wherein said core;

said garment facing surface comprising an adhesive to adhere
said article to said undergarment, said adhesive having an
actual adhesive surface and said adhesive defining a theoretical
adhesion surface inside of an endless line which is the shortest
encircling line of the adhesive without extending beyond the
periphery of the garment facing surface; '

said backsheet comprising an inner layer and an outer layer,
said inner layer being closer to said absorbent core than said
outer layer;

‘said article being characterised in that

'-said' outer layer comprises a hydrophobic, gas-permeable
fibrous fabric layer composed of polymeric fibres;

-said inner layer gomprises a hydrophobic, gas-permeable
polymeric film;

the surface ratio of said actual adhesive surface to said
- garment facing surface is in the range of 0.2 to 0.8;

-the surface ratio of said theoretical adhesion surface to said
garment facing surface is



flexibility is in the range of 2000 ng x cmto 3500 ng x cm 3. An
absorbent article according to claim2 wherein said LD Ljty IS
in the r MY86MA0IP000 ny x cmto 3000 nyg X cm 4. Aﬁ%g#ﬁgéﬁ e

article according to any of the preceding clains wherein said
surface ratio of theoretical adhesion s32face to faci ng
surface is in the range of 0.85 to 1, dlm"ﬂmﬂlﬂ’mgﬂ' hout .
sai d protectiwve side flaps, and * f 0.7
to 0.9 for articles with said protective 'side flaps. 5. An
absorbent article agqogl %nEa amyooé ide1 by g6pdartidled avithout saigherein the
maxi mum t hi ckness of , sai rticle a ong an axis per pendi cul ar to

sai d gar nent fdlfPFﬂftﬁ’Grféé‘ge 18P§c80d han 3 ™M preferably in the

range of 0.5 mmto 1.5 mm WD 96/ 14035

PCT/ US95/ 13545 6. An
absorbent article ad%P&'ﬁagf a%? t% f%émbralét(':cé r‘{‘é"ﬂ‘:|sg%rr8'°t°°""e wherein
said article isidgadlapsally stretchable at |east in one di rection
parallel to said garnent facing surface, preferably in t wo
directions not parallel to each other but both parallel to said

gar nent faci'ng%’@rfac‘e. - 7. An absorbent article according to any of
t he preceding clains wherein said polyneric filmis a m croporous

film havi . bl 00
rnI c;no ving rre?%'Fsa'%'l%int Sa ‘ﬁemquy ragc,{:g\%érgﬁiﬁ B®L¥A§ (f cﬁ{ge g?crgr d?/né to
. any of the precmelasv.gedlanamdlng to modifyr ASATM BI1B8&I| yneric films has a fi rs;‘-

liquid transport. direction. . and a second liquid transport direction

opposite said flrst liquid
An absorbent article according to claim 1 wherein said

flexlblhty is in the range of 2000 mg x cm to 3500 mg x cm.

3. An absorbent articlle- accordirig ‘to claim 2 wherein said
flexibility is in the range of 2000 mg x cm to 3000 mg x cm.

4. An absorbent article according to any of the preceding claims
wherein said surface ratio of theoretical adhesion surface to
said garment facing surface is

in the range of 0.85 to 1.0 for articles without said
protective. side flaps, and '

in the range of 0.7 to 0.9 for articles with said protective
side flaps. -

.- 5. An absorbent article according to any of the preceding claims
“wherein the maximum thickness of said article along an axis
perpendicular to said garment facing surface is less than 3 mm,

. breferably in the range of 0.5 mm to 1.5 mm.



4 COre, sal

*transport direction, said inner |ayer being oriented such that said

first dir ' .S fromsaid outer |ayer towards said cﬁ&%
'Wa%gquﬁfred filmallowing a liquid transport in flrst

liquid transport direction which is Iar%’ar t han the 1 quid transport

in said second liquid transport directi under an,

pressure drop across said apertured film “L“‘LM'“EE‘“EH"
article according to-claim@8 wherein said as aperst ures, said
apertures being funnel shaped apertures wherel n the direction from

the larger funnél Awmpabsorhent articletacoardingttocarsyrof lthe precedihg @isimsng i s
parallel to sai fdipl sgtaqtarggue 8, PO Bhrenclidf b emst o, ape 10

absorbent artic accor wher ei n
said article i sduepmwara rto sasd garment facmg surface, preferably in

two directions not parallel to each other but both parallel to said
garment facing surface.

7. An absorbent article according to any of the preceding claims
wherein said polymeric film is a microporous film having
apertures of 200 micro meters or less, preferably 100 micro
meters or less.

8. An absorbent article according to any of the preceding claims
wherein said polymeric films has a first liquid transport direction
and a second liquid transport direction opposite said first liquid
transport direction, said inner layer being oriented such that
said first direction is from said outer layer towards said
absorbent core, said apertured film allowing a liquid transport in
said first liquid transport direction which is larger than the liquid
transport in said second liquid transport direction under an
identical pressure drop across said apertured film.

9.) An absorbent article according to claim 8 wherein said
film has apertures, said apertures being funnel shaped
apertures wherein the direction from the larger funnel opening -
towards the smaller funnel opening is parallel to said first liquid
transport direction. |

- 10. An absorbent article according to any of the preceding
claims wherein said article is a panty liner.



