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Fl exi bl e And vater Vapour Per neabl. e Absorbent Articles And

 Their. Fi xaMol§ 14036 Under gar ment s P‘H’E?’é"%?“t he
i nvention The present i nventi on relates to water vapour perneable
absorbent articles such as sanitary napkink, panty liners, and

I nconti nence pads which are adhered to an undergar nent - during use.
~More particularly thepresent: invention relates. to articles which
are water vapour permneable and which have a - flexibility in a

| ongi tudi nal direction which provides inproved confort to the
wearer of the article. . _ - Background of the

i nvention: S S ab rben artl such as. ba i apers,
adul t i ncoﬂ?ﬁ?ﬁg@?ﬁwqtﬂ S’O§P°§5 h’a Pﬂ@’%&ﬁﬁgﬁ ers are
wel | known in the_art?l‘hiireEixaﬁon‘Rd Uadergarmmntsar er faci ng side

through which they typically absorb liquids discharged by the
wearer. The liquid is stored in an absorbent structure. Liquid

| eakage fromthe article through tEgldof the inventien te the wear er
facing side is usually prevented by |ncorporating aliquid
| nper meabl e backgheet on that sid s well establrshed in the

art that a backsh qus&mnéf“éﬁ'rﬂo" 'e'atescéﬁnwﬁte&t iV@ROW  permeable
envi ronnent, usuausrorbeﬁteemdehmm as samtarlvr nabkmbr Ipahty lirfers) aﬁiw

desirabl e. Breat habi nt air rmeating
t hrough a backshé@flg {f&%@é g'éh are atﬂ?%ﬁgrlt?oﬁal ‘{'\Je(ﬂ%ma ar ea
(the sum of the awingfusel IMore particajarlyt the spresaent hnvértidrs lrelates Qovi ousl y

| ookage prevent i Grticles wHIER gta0hlatéy vaBBlr dbrbd Brd Whibhhaudld [
flexibility in a longitudinal durectlon whlch provides improved

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
throu'gh' 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 incorporating a liquid
impermeable backsheet on that side.

it is well established in the art that a backsheet allowing air
communication with the environment, usually referred to as
breathability, is highly desirable. Breathability improves 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 improvements in

| breathability lead to'compromising the quuid leakage pr_evention.
which is the primary function of a backsheet.
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2 _ ny suggestions how to provi de breathabl e Wﬁ% have
-been reg’&(f’elao%xﬁ the art. Nuneral attenpts of combining the © nut ual .
contradicting features of air pernmeability and liquid
i nperneabi | ity have been docunented in Batents and patent

applications. However the lack of commercially avail able br eat habl e
di sposabl e absorbent articles, which are also very flexible,

i ndicates that the technology so far suggested has not provi ded an
all around satisfactory result for the desired t echni cal '

requirements ab/f&?}‘e“ggbﬁb brls W%aﬁ}&z&é?g%éir%ﬁe backsh{aets ﬁQP tary

~ napki-ns, panty i'nconti ne y worn in
the crotch r egb&ﬁ"o‘fe‘@ﬁd%d@rtjﬁr ﬁﬂntNHmﬂa' attemptg; pﬁmmbmm ithe '

under gar ment b}hu?ku%P e&iﬁwcﬂa t!eét%?é@%ﬂgmr permeamweéﬁd/eu%ﬁ?ety are
Lty S

i ntended for dail Vi di

desirable to i HEPé g‘?ﬁ& L'%YP bP ?dpﬁgmented in patenis 8 SBEW“&H i cl es.
I n palrt i cul ar applications.c\Howevetr the \agler of commeuﬂaﬁwr abaitablér om such
articles provi |

It is al sg wel ﬁ? tﬁagﬁdsﬁﬁﬁgjs?wtaﬁ?og?e&tr a{uage’ &%Wﬁ ?Qagltaé;qeg}rer?ge

wear er these afiexifilesingicates 3hpt the dechnelogy: so s‘absugaewdt has note

more flexible BPoﬁBée”éﬁ”tallarérbﬁha 's%tfsmtwsfégdﬁ fdr 'Qﬁe”%kﬁ&&b' e

to the wearer. ngce th rovides cont @ nor e ose
resenbl i ng t heteGhnigeh r(g,q mems %mﬁ“mﬂﬁ %HFCSPHCQ?&W'“"“S Wor n. ‘

Flexibility can easily be achieved by redu0|ng t he amount of
material in an [ ben i cl acing. stiff. or inflexible
conponents by ﬁ%ﬁ@g Q#B‘?‘ngn g"&HJM ?'?‘ghﬁ'&"f‘a'ﬁ‘ NGBepads are
recogni sed t htypically eworn | inxthe Icmycltanglcm «f anedndergdrment and
absor bent perf qg@a x@ég;alde 3 -
i nsufficient argrf){é%p nggalgﬁgr ?bhhﬁ elﬂyf sg uncggxaﬁ?astenmg
. adhesive. They are mtended for dally use and providing them
wnth breathability is desirable to increase the comfort of the
wearer of such articles. In particular it is believed that the water
vapour loss from such articles provudes a reduced sweaty,
stuffy and hot feeling.

it is also well established that in order to be comfortable for the
wearer these articles: need to be flexible. it is believed that the
more flexible an absorbent article is the less will it be noticeable
to the wearer. Hence this' provides comfort by more closely
'resemblmg the situation when no such absorbent article is
worn.

| Flexibility .can easily be achieved by reducing: the amount of
material in an absorbent article or replacing stiff or inflexible
components by more- fiexible ones. However it has long been
recognised that extreme flexibility can also reduce the
absorbent performance of these articles, for example by an
insufficient amount of absorbent material or by bunching or
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3 . densifying of the absorbent material during use.
fd exi bl e WO 96/14036 ;i | ¢ may be difficult to handle for the%’\%@sé?’?%n

attachi ng it to the undergarnent. The problem of too nuch
flexibility in an article due to a low 3 amount of inflexible

mat eri al. has been addressed for exanple in U S 4,217,901 where
particularly the stiffness of an absorbent article is increased in -
order to provide satisfactory perfornance. This prior art reference

accepts t hte czlm‘ dehsifying o_tltthterubmb'smmatérial dubisigi m&.SAgfdmﬁlé%ibl?h_
requi renent. S = e : cansjdered. i is
dogumant : g’&‘ﬁ:’i‘g‘?gﬁeagﬁgkﬁ@ﬁ@aﬁs%r ége H’&S‘P’r‘?& ‘%("ﬁi‘ n?ge of

flexibility - it to thelubdeegarnedeinti t y woul d be very desirable. However
provi di ng an - apertured backsheet in conjunction with a flexible
i.e. thin . absor bent ?_rti,cl e, woul d accept too nuch risk of |eakage
t hrough t he backJhecproblam-ofitae much Hexibiityiin.n artipleoduerto a low

backshte_et has beammedn_l 'me_btmetméﬁgtah h&ﬁft{ddheaéﬁe%' tse& for exa'mpla@?kage
preventi on especjg n.J.ow r be rogduct s, g y now
novel nultilayer L@%eg_i’%igféﬂﬂ'@ﬁﬁéﬁgfﬂ@eﬁeeﬂgﬁﬁess of an aQ?W&neousl y
filed applicati ostticlerisiincreasedin ardabte providesatisfactory perfbraiancet or

di sposabl e absor ' _ T cksheet
design for di spoggg%_ gﬁgt’?cﬁ{r Eagﬁfé}g:r?t %@ﬁ%@g&&ﬂﬂn |rt3pllggg?g§>g§[1§ gaThe _
Procter and Ganbb¥ dsmstiffnessd reauirgment.nflso breathabifity)nisr n@tdevenDi vo as

co-inventors havgphsilered 49 eRisdbcument, and coul d be consi dered
alternatives. However even these nulti ~ layer backsheet designs are

somewhat counter productive to - inproved flexibility since the
addi tion of |ayeTherdforeabsorbent articles iHavivy a hitjih degrde DfsHexibil

(X bILY " and braShhiGG) Wolid'bb viry Fairabls) HEREVE pRoviAlinl 5 ©
~ apertured backsheet in' conjunction with a flexible i.e. thin
absorbent article, would accept too much risk of leakage
through the backsheet. Hence the lack of breathability of the
backsheet has been accepted heretoforth for the sake of
leakage prevention especially for thin low absorbent products.

Only now novel multilayer breathable backsheets suggested in
simuitaneously filed applications. entitled "Breathable backsheet
design for disp'dsable_ absorbent articles” and "Breathable dual
layer backsheet design for disposable absorbent articles” both -
assigned to The Procter and Gamble company and designating
M.Depner and M. Divo as co-inventors have been suggested
and could be considered alternatives. However even these muliti

" layer backsheet designs are somewhat counter productive to
improved flexibility since  the addition: of layers increases
stiffness rather then supports flexibility.

Other prior art attempts to provide breathable backsheet
assemblies comprising more than one layer are e. g.



assenblies co

nprising nore than one |ayer are e. g. WO 96/ 14036

PCT/ US9%%g 96f4a3s 4 pcr/usesnssgcunent ed
in US 4,341,216, EP-A-109 126 or EP-A-203 821. Single layer

br eat habl e -backsheets are known for exapple from GS- A- 2184391.

GB- A- 2184390, GB- A- 2184389, us 4 4,591, 523, US 4,839, 216 or EP
156471. None of the ment i oned di scl osures. attenpts however to

address the
sufficiently
suggest to

| eakage -

of brea

confort problens associated with stiff or not
flexi bl e absorbent articles. Sonme of them act

documeptadiin U§ #; 34 bA1 GERAHARL 126 r BP-A-2030831. possi bl e

Siniglé! Wyet Breathible ' BackSHBYR ard'RhEWH Tut

present | nventég'r&#%ﬁgbss GB'A'Qﬁéggbgb: éﬁ%ﬁagbﬁﬁs&' ve

through the b
of breat habi
and tw st eas
has however
absor bent art
i nconti nence
associ ated w
whi |l e
perneabl e fil
can be drasti
| ongi t udi nal
panty-fasteni

a4)681,823, US 4 BSB)QWI ory Emd186431haliNdne yof T’mn benefits

fignfifiea aiscloflizy pitehiors hdibharLid ddfafl”

comfo'ttec cnfgbloms(egssoemedam estitfcionl npt f sufficientiylay usage
'ﬂéﬁstes %Boﬂfer&aahxués ”Sb?ne %ﬂtﬁeﬁgyaﬁﬁﬁhyg @%ka ) 1 obl em

eern

ual l'y

t the cost

t he

en | eakage

y to bend

ections,

tp,rovide s“fg‘fn‘em Lﬂbé %%m&@ %%ﬁéeﬂ%‘séﬂﬂ |B€k§ﬂ%vent ed

ssitudtions. aThis. isahowaiver ripctdasinie stiffriessy at! the ofostaber valOO:Jr
articles

qa@g t#ﬁﬁgsame time the confort of absorbent .
cal b Ved when providing a high ' flexibil
direction in conbination with a particul ar

vapour perrreagF-‘ artlcTt ﬁ}g Wd of tﬁg (?r%s&ﬁt mventlod;'?c?grgg?ié‘s{

wear er. The f|% pfoblem efeanflict &@@\yeen leakag¢ throughothe,
strength requifgxibiity awd! breativabliity)0The benefitddof" BrgdithabMity tdify absor bent

article.

flexibility, in partlcular the ability to bend and twist easily in
longitudinal and. preferably in: all directions, has however

become. of key importance ‘especially for everyday usage

absorbent articles' such as panty Imers, sanitary napkins and
incontinence pads. :

it now has been found that the Ieakag'e prbblem associated with

.. apertured breathable backsheets can be prevented while

substantially maintaining the. beneﬂt by: use of water vapour
permeable films. At the same time the comfort of absarbent
anit:les_ can be drastically improved when providing a high
flexibility in longitudinal direction in combination with a

_ particular panty-féstening’-adhesive configuration SO as to

maintain the water vapour permeable article fiat relatwe to the
undergarment of the_ wearer. The- ﬂexlblllty then becomes
limited only by material strength requirements and by.handlmg
requirements of the absorbent article .

ity in

he wat er
of the

backshees; i al

q
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It is ther‘g&%ﬁ‘“ﬁ@ obj ective of the present invention to pr@¢iissesnasss
sanitary napkins'with an inproved flexibility wthout the

previ ously experienced drawbacks. In particular a high degree of
flexibility and the benefits of breathabilSty without aperturing '
t he backsheet in the absence of bunching problens or najor handl i ng

difficulties is achieved by the sel ected ranges of design
paranmeters of the articles according to the present invention.
These and ot her dbjistherefereofant dbjeptive coft thm\peese'mnmviehtlobetomrevide

eadily apparent giiRnORsbRfEe Wit ' Clfftobel ddenlit)| Gl the

descri pt i on. nven
The present i nverfevioushoexaegenaces dravhacksy |'pé3&ﬁ;l§ﬂlaé a hlgh degrsgor bent

article such as %fsﬂéklbiﬁw dﬁ@pﬂ"ld’beﬁéﬂtsnépBPéé”tﬁEEﬂit?lethout apert@fifig

partlcularlyapatylln fq
absorbent articl é ﬂ?ﬁ)@:bsﬁg? bE&'ﬂﬁéﬂgsﬂé%mems or maigfi ch i s
not apertured anmamringlmﬁicmtnwisradmevwlbwtrwsélecﬁed ranges of Gesighe.

Cndor garment - arditibeeds S ARG pb oS che BrmpeneinvaRbbhr e

si de-fl aps which during use are folded around the side edges in the
crotch region Th le E6G6
protection for th ese dHid bm‘ender 6ar mﬁgﬁqﬁ@%ﬁﬁggﬁﬁg&r{ﬁ@?@ a o

conpri ses the ot H'B?d“V apparentyw\sw c@%-'ﬂﬁ@#%’nt% referance, ta thecfallowiage| y an

absorbent core descriptiond a |iquid pervious wearer facing surface which is-

preferably provi ded by a |iquid pervious topsheet. The absorbent
article '~ conprises a water vapour perrreabl e backsheet which usually
provides the garnent facing surfgum f : article. If

t opsheet and backsheet are present "t he absorbent éore i's

The present invention provides a water vapour permeable
absorbent article such as a sanitary napkin, an incontinence pad
and particularly a pahty liner for use in an undergarment. The
absorbent  article has a water vapour permeable backsheet
which is not apertured and comprises a garment facing surface.
On the garment facing surface is an adhesive to adhere the
article to the undergarment.

The article may optionally comprise protective side-flaps which
during use are folded around the side edges in the crotch region
of the under_ai'ment so as to improve soiling protection for the
undergarment. The absorbent article also comprises the other _
typical components of such articles namely an absorbent core
and a liquid pervious wearer facing surface which is. -prefar_ably
provided by a liquid pervious topsheet. The absorbent article
comprises a water vapour permeable backsheet which usually
provides. the garment facing surface of the absorbent article. If
topsheet and backsheet .are present the absorbent core is
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6 | osed by them on the wearer and on the g E_‘?ﬁlg f?b. er
respect ."6%??‘&9& : The adhesive can be provided acrosg he§5' ol'e, part

w

or several distinct parts of the garment facing surface. The .

adhesive is - provided so as not 6o clog the full surface area. If it

covers the whol e ‘garnent facing surface it can be in a filanentary
- fashion which is randomor in a defined design |ike spirals. The

t ot al area of all adhesive on the garnent facing surface of the

absorbent artighélogedi bystiidin oat uee webest wads on’ aRe. garment side addition

a theoretical adhesi.on,surface is given by.the periphery - of an

endl ess |ine v%ﬁ%ﬂ?chgehhe shortest encircling line of the _ . adhesi ve

wi t hout extendi ng beyond the periphery of the . garnent facing

surface | tsel f1ng adhesive &4 GPRIIEE dtvbde te IOERIpER bP shlira! eoent

i nvention has a | ce ratio of t et ca sl on surface to
the garment  distinct iparts, pfsthe garment Jfacipg Sustace. cThe adhesive d$ abl y 0. 85

t]9 é 1; or pro\agéa @be?s %@%lohhﬁﬂmi m:ghg@fa@éaielfzit %P%ea@fé??‘ n a range
of 0.5 0,1, prefer rQqm 0. 0 ;0. articles w.
protective si ¥ ole ga?me]nfgggl. Iﬁuﬁafﬁ & gon é’d’ M%Fma%ga%r etical
adhesi on whichiri$ craadbsn rbisy andefihed design dikei spirals. (The sotallal surface
covered by the I g, : | Q. Qr LT | S epetpts of the
pr esent inventla'ge%ht e\éﬂ a.c_’hes'vgbggr ggﬁt ag'h"lé@ﬁ efggisdg:}%%gbﬁdgeygéto provi de
exceptional  absorbentegrticlei tdefinpse thee aasurl t gdhesiveasuriageny In he q
modi fied ASTM addition a Hﬁé&%ﬁic@i%ﬁﬁe%ndﬁﬁﬁéé)&dg??g%\g itﬂli@'ﬂ@ﬂp_hbfv

I ongi t udi nal reclion., The, expression ty" ' Jjs al so
referred to asof an englesar%wmcpyls 6‘8% 53'\9’?% ¢ngiEcling) li?zn%%t MR 1t
should be  adhesivedevithowd éxwendirig f bagondi the hperiphery sbfctivé t he

(r)gﬁgzl E)fe _ garnt%grr\]tai!alc%]é s%;'fa%eq?ée?;.l al. The flexibility should be in the

The absorbent article according to the present invention has a
surface ratio of theoretical adhesion surface to the garment
facing surface in a range of 0.6 to 1, preferably 0.85 to 1 for
articles without the protective side flaps and in a range of 0.5
to 1, preferably from 0.7 to 0.9 for articles with protective side
flaps. In a preferred embodiment the theoretical adhesion
surface is substantially coextensive to the actual surface
- covered by the adhesive. -

in order to realise the benefits of the present invention the
absorbent article as a whole needs to provide exceptional
- flexibility. The flexibility is measured by the modified ASTM
method D1388 as described herein below in longitudinal
- direction. The expression “flexibility” is also referred -to as
"drapab‘ility"- due to the particular method. It should be
understood that stiffness is characteristic: of the opposite
behaviour of a material. The flexibility should be in the range of -
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7 oedbsel © 5000, preferably from 2000 to 3500, noSpcRUSIsABSE! Y

2000 to 308’(?, ng X cm ‘These flexibility wvalues in conbination

with the surface ratio - - indicated a;)ove provi de exceptional wearer

confort w thout : soili ng and/ or absorbent perfornmance probl ens due

t o bunchi ng or densification of the absorbent material and still

all ows the : wearer to attach the article to the undergarment w thout

undue. effort. According to the present invention flexibility is

measur ed " 1300 405000 pzefesablyciroom 2600ate 3500.smost preferablye nor e

readily . m&atﬁmgnﬁl‘d%ﬁgtant In principle the transverse

flexibility al so coul d“be used, possibly at different values. Due

to the smal | extension of articles in the transverse direction it

It f] - thoweverhasemekibmt vanss in a:dfmbmﬁbnr Wth;&hggégrfébexﬂalﬁ]g' i L y in
is direction. SS e iment. of the

pr esent 'ﬂe!gﬁf?%nalgi\f)eecérgpi@ fe&%eBgHBQFIW%é X fam ggs "Y'h?a % and

even " nor esqiling andioryabsorbeat perfgemance. froblems Huentaabuochingg to t he

thi ckness ”easuredFEBEnEﬁEBﬁQndSF‘iﬁéb%d?Béﬁi %Qf?ﬁﬁWand still allmf-vrgeth

conbi nation of appropriate ty-fasteni ng erage and

flexibility is pdﬂ@ﬂ@!l@rﬁta%éhﬁlamﬁh%t%mﬂﬁﬂnem W'thoustthabl e

absorbent articl Qﬂforf\bﬁ\%b?dih o' thel ﬁﬁe%ﬁt @vention ﬂexﬂﬁﬁt?t ﬁhﬁbh@uﬂeﬂ one
direction and nor.e SO stretchablg, in two

(or all) direct dnsioasﬁuam?ircﬁfﬁqtm Beause, this is the \@jde, reorreadily |
ltsel f already prmeaﬂmb&n andpimpertam. |hopnnc|ple the ¢rarfsverse ﬂe’xtbmwhat the .

absorbent arti. c n L resent
Mvention are e GO, Pb"Ssed. possioll af fitfetbnt Veiudd.. Buel B, Y 7
useful are stret dmall cextensiareraf articlescin thei transverse direction it is
however usually not possible to properly measure flex|b|||ty in
- this direction. :

The thickness of a preferred embodiment of the present
invention especially for panty liners is less-than 3 mm and even
more preferably in the range of 0.5 to 1.5 mm according to the
thickness measurement method described herein below.

The combination of appropriate panty-fastening adhesive
coverage and flexibility is particularly useful in the context of
stretchable absorbent articles. Absorbent articles being
stretchable in one direction and more so absorbent articles
being stretchable in two (or all} directions are inherently flexible.
Stretchability in itself already provides an improvement for
comfort such that the absorbent articies' combining
stretchability with the present invention are particularly
desirable. - -

= Particularly useful are stretchable absorbent artic_l'es having the
stretch characteristics described in US application number



stretch characteristics described in US appl i cati on nunber WO 96/ 14036

PCT/ USQ?(,%?G‘;%“ 08/ 192,240 filed February 4, i&?fﬁsmﬁ“mdl cat ed

in the of Figure 7 and the respective description of that

appl i cation. ' The second key asgect according to the present
“invention is the wat er vapour pé€rneability of the backsheet of the

absor bent articles. The articles according to the present invention

have a vvat er vapour permeabl e backsheet w thout apertures. The

backsheet is i g ervious. To achieve this the backsheet

conprises a wap gmﬁq filed Febsuary 4y ct99%iand indieated in ghe Jrable

| mpervious. |t ofFigure Pandi ﬁﬁdé&bbbtl@@@leﬁbnﬁﬁﬁﬁro?'théd@bblx@éﬁén :

| ayers which provide different functions. - In particular it can have

e.g. avery thin film of water vapour perneable t her nopl astic

provided with Ihetdwond key dspectaccarding to tie present inkantiag isthet ures (so

as not to reta #@'ﬁ AREaBi ml b hance
mat eri al st reng&n and/ or p? ity Of the Bﬁ& t P;‘ W}Ireoelbg&%eﬂ? :
desirabl e appegftigles Iberargslqe accordmg ﬁvbﬂvsuerqseyéﬂnwm% hgenenent facing.

- side of the bawfaaeeoa;swr permeabié't bsemn‘ohmémbrap‘erﬁ%eawﬁee

D ceser Pt haRkea . A [bervious. o, Ve ahis IRAspRoBIRRLL: el e
fl aps accordi ngotrrprtslee a water vapmaecpérmeabietiaper which also isiliguié 2 shows
51 de T aps. accumafnidts Grosh o Eé‘%'éé&ywﬂﬂpghge%oﬁm?%ﬂh@'Sﬁﬁié'mve .
i nvention. layers which provide:diffeeantdéunctigns. oln @farticulagrigsean i nventio
have e. g. a very thin film of water vapour permeable
- thermoplastic provided with another e.g. discontinuous film
having apertures (so as not to retard the water vapour
. permeability) but to enhance material strength-- and/or vyet
another layer to provide e.g. desirable appearance such as a
fibrous layer on the garment facing side of the backsheet to
better resemble fabric appearance. |

._l :.'. '. .. :- |

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

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

D‘ I -I' [ ! ° |- '. tll .I-. I-

- The present invention wull be described. by reference to panty
_liners. It is however equally well applicable to sanitary napkins



The present invention will be described by reference to panty
liners. |twhehppepver equally well applicabl e to sanitary naeifroyesnssss VO
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9 or adult incontinence articles which are worn in an
undergarnent and are joint to the undergarfment during wearing of

t he absorbent article Absorbent articles according to the present
i nvention conprise . typically three mai n.conponents: a liquid

pervi ous topsheet, a wat er vapour perneabl e backsheet and an

absorbent core. ®he adult incomtinencent articlesi swhich osre bworhe ibachpheet and

the topsheet undﬁr@m?édieaﬁdtab& i6int 20 R urdérlatdight blAng WRARAgSUr f ace

of the aces the arer 0 ent a t| C
exposed surface @Fthﬁ@ bsoeheMrticlces t he undergarnent to whi ch
the article is joint by a panty-fastening attachment . . neans.

Typically this | he but cowld algso be a . . . nechanical
et AeSbrARRC Brode dachiiing: B, ihe Miefkns, invensionycomprise
flexibility of tiepically thremlmalnl compodnents: vmtlmuld/mmuim.ipetopsﬁebt,i ay. The

degree of watef ¥aBolr ?érhfba@fé ﬁ%gk%ﬁ‘ékrb éﬁiﬁrﬁhhf Ropé. ﬁ-ﬂg ove and

materials for the eas menti oned

t heir | r epserbers Qﬂf&nlsl enciosed \py nhgémaeemandothmmsm| led in
br esont Pﬂéte‘n’ﬁ arficléCls Worh® Such It ne SXpéied surecotitng ;0 tN°
materi al s ' ectopwsbyl‘%lﬁ’(‘!ﬁﬁre\h of, thenabsorbent &f“&i%r‘é@?%rt&gt i cs of
t he absoehpaﬁe@rsuwéce victheabatRshestatages mmmgaﬂﬂeﬁc oY,

Quring use. T wiEnTthe CR6Y I TPk bl i, WA Bafnibd Ceraghment’ °PS"ec!

mat eri al s of themeans. Typigallycthisorignas adhesiveabstr ceuld aiso cbesawi |l |
all ow to provi deg'lechanicalagtﬁbﬂnﬁmi. nfinite nunber of article variants
€ T _ '

i nsi de and out si
- The present invention is concerned with the flexibility of the
article and its water- vapour -permeability.' The degree of
flexibility is. determined by the selection of the materials for the
components of the a_rtit:le as mentioned above and  their
respective quantity. It will be apparent to those Skilled in the art
that, in order to achieve the flexibility according to the present
“invention, the selection of kind and quantity of raw materials
has to be balanced with other desired characteristics of the
absorbent  article such as for example absorbent capacity,
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 accofding to the present invention.
Whether or not an absorbent article meets the requirements of



the flexibility limtations according to the present invention.

Whet her - n absorbent article neets the requirenent '

06/ 140380 98Fes - PR n e .
10 flexibility of the presenﬁ i nvention can then be confirnmed by

si npl e measurenents according to the ne ®od described bel ow. The -
absorbent articles according to a preferred enbodi nent of the -
present invention are elastically stretchable.” The term

"elastically stretchable”, as used herein, neans that when the

stretching for dlexibility ofnthe: present inventgion wan| themdbe confirmed by

toward its une HRbAR! S66sHIMYE to thé MhétNod GesiHiy It
need not retur')r%hgpﬁetﬁﬁ‘e%%ay %o Its unsrﬁ et gﬁ%gﬁ%ﬁ%ﬂ%ﬁ&%&ﬁé%w. however .
| f the absorbent article is elastically stretchable it my - be

stretchabl e i nThHecabsorbent dirticlisi accordiiy @6 #prefevied ahibddiment of

ithin th I f th ticle |. L | h faci |
Surface | © - 1Represies invanfor &g Hasicaly  SreBabE. o ihe. BEM o e
elastically "elastically citrdtebableSecrassused harein, omeeds sthatswhenthev.i de

elastic shbRinG"Hce! dre rBmidiel GHbRABrRiE S BAGKRY FBtudRL erial,
el astic topsheet material, filahentary naterials conmbined with
el astic . toward itssunextended of ungwetched, for "ofiginali dimegsiopskat i ng or
ring r 9t Inee@ ALt returiRBRThd vaiR o bits AfistAteHed diniérisiens)t ext .

Sui t abl i al d hod K in.th '
S sel osed I aboyevar, TR BRsSbant dttitle iseibdtcdlly sERfcibnls ik may 100

speci fical |y r d&leestretthable iin mrieor ttwd directions gveltichcargeonotparaliel)

oresent. +nvent VR, Y, BRR°6Y 8 ardtip 19 e BETYLHAG oofbhE faeia,

enbodi ment s of surkaceai n el enents - of the absorbent article are

descri bed which can be enpl oyed in " elastically stretchable or

non- stretchabl e _desj ?ns. ) N e . '
Materials for elastically stretchable articles can be elastically

. stretchable per se .or be treated so as to provide elastic
stretchability. In particular elastic backsheet material, elastic
topsheet material, filamentary 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 08/1 92240 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. - -

in the following, non-limiting embodiments of the main elements.

of the absorbent-article are described which can be employed in
elastically: stretchable or -rion-stretchable, designs.
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11 ,;[ absorbent core typically includes th hfgg weg
Qonponents (93 ptionally a primary fluid distribution | ayer

optionally, but pr ef erably, a-secondary fluid distribution | ayer;

(c) a fluid storage layer; (d) optionallyld fibrous ("dusting*) |ayer
underlying the storage |ayer: and (e) other optional conponents.

a. Primary Fluid Disstribution Layer One optional conponent of

t he absorbent cores according to t-he present invention is the
primary fluid di sthe buabsorbeayer corghi stypically includesy dhet r fdlldwing | ayer

typically underli RPShAe ' I on
therewith. The t {)@Hé@"{q rErangﬁ pt%llkl primary ﬂu'glé% new ﬁ)w dto
this primary di stantiqnallyn butyprefecably, a secondarynﬂu@ disstibutioni layet;o t he

st orage | ayer. Thbfatﬂﬁﬂsétéfadﬁ lafybk” (h) optnonallyté“’ﬂBVSﬁs t(*kﬁ.ué%fdd:‘?rlﬂ ¥ 0 al ong

di stribution | ayer urs not  onl th hi ckness

the Iength and wittft @'?%ég?éﬁ%’ 'PME"' and (e) OtQSEGPE‘QHF geMmponents.

b. Optional Secondary Fluid Distribution. Layer . Al'so optional but
a preferred conponent of t absgr ben Q T ccording to the
present invention is a secC ndawpgmﬁﬂnmmﬂs%tlon llayer. This
secondary distribution layer typically underlies the primry

Crpose_of ‘i oY Bné Ypddndi"edrhidbfient of, the SEEBIHNAR Lo BEESRHAG o The

pur pose of this secon 'S acquire
nenstrual fluid fthSrﬁfleﬁeﬂt inventionyis; m;;rmmmtﬂui@lﬁlsmutqosquve&nﬁ ist ransf er

it rapidly to tgiimary dnstnbtmdsrlévwa/piéaryaaﬁdéﬂaéertheTtup%hbak I@ﬁndt ige fluid

capacity of the %/ % 9v a;‘,ﬁ t.)_l Xfu | i sed.

c. Fluid Storad® f_%!epommun Cation® therewith. ¥he tops eet. tra sfers the
acquired menstrual fiuid to this primary distribution layer for
ultimate distribution to the storage layer. This transfer of fluid
through the primary distribution layer occurs not only in the
thickness, but also along the length and width directions of the

absorbent article .
b. j Distributi r

Also obtional but a preferred component of the absorbent cores
according to the present invention is a secondary fluid
distribution layer. This secondary distribution layer typically
underlies the primary distribution (ayer and is in fluid
communication therewith. The purpose of this secondary
distribution layer is to readily acquire menstrual fluid from the
primary distribution layer and transfer it rapidly to the
‘underlying storage layer. This helps the fluid capactty of the
underlying storage layer to be fully utilised. .

c.  Fluid Storage Laver
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12 Wo%luo?éjs' tioned in fluid comunication wth, andr IQIS 3 .
under | ying the primary or secondary distri buti on ayers, Is a fluid
st orage . layer conprising certain absorbent gelling materials and/or

ot her absorbent materials, whicl can formthe carricer matrix for

t he absorbent gelling materials. Absorbent gelling materials are

usual ly referred to0o as "hydrogels," "superabsorbent'

"hydrocol | oi d* materials. Absorbent gelling materials are those

material s t hat pogitidhedoint Aigid mmhmumﬁ itk dﬁd t?ﬁﬁ.%ﬂvaur‘lderlym .
aqueous body f%w ds #r&bl bes su gdrogel S.

These absor benth§ &M ﬂﬁtngPQﬁgw ﬁ%‘d@gf’ea a|v9rs, is'a fluid starpge
absor bi ng |.ar glaysnzonprising «fertajo @bsorbentygéiling doaterials andlorrnthsre further

capable of et ?b ﬁ%ﬁt&ﬁ?rpﬁﬁcﬁ'dﬁﬂ%ﬂﬁ%é camelrlmafﬁ}g‘?ﬁf"ttﬁopress“res

These absorben I ng m r m of
di screte, non- Fb%?@%‘tpSPH'F‘SI dgaterials. Absorhent IQ#'[!"Qt ma;g@alsay@ can

conprise sol el ysaaipp rbmhrraallltag as "hydfagersl'als sﬁﬁerhb&éﬁbe’ﬁiwrbe”t
gelling materi a*]s can be 4 erse
s

non- honbgeneou vdqqqoyo%l prials,  Absprignt, géWﬁg mater@i% e Psee solely
an absorbent cenaterdalsnthat,i aponScontdtitewith aqueotsr ffiuids; iespécidity cel | ul ose

Conventi onal 1 y2ARePNELROUE Huids. > SHEIREE such uidePRha” Hhlls Tl | oo
fi bres such ashydeogels. i Ehese cabsaorbent ellings materials ‘@ne aVBlcathe used. “
Synthetic 11 Dr gapaig a#%%shﬁmpaeﬁrgadq%mkﬁwof aquaqust BRgy files  of |

cellul ose aceta yvin |nyI| ene ‘chlori de,
acrylics (suchagd Qﬁel&'ﬁ Rahleaf retaining SHEE@Q&S'W flHds snger e

pol yvinyl al cmuderateocﬁmesmhenerhese absorb%ht‘pgﬂlﬁ?eﬁ%teﬂal%' we@l des
onent br es tri corrponent

h |
1£isgfes, a?ri x%r '?WQF %ersof discrefg, npR-fibro WWB‘?'@& synthetic fibres

have a thickness of from ' ‘about 3 denier per filament to about 25

deni er per fil f a per
den’ e per abgﬁF and storage (fjgge? é‘éﬁ’ r?ﬁhé’ sro?éﬂ/ Pﬂéﬁrb@n? #Iﬁﬁ%
fibre surfacesmaterials, or theﬁ?(ﬂbéﬁﬁbwfcgéumﬁr@atﬂf@! @9"“@3 iisperse@phi | | C.
The storage | agmogeneously or non-homogeneously in a suitable carrier or it

can comprise. solely. an absorbent carrier material. Suitable
carriers include cellulose fibres, in the form of fluff, tissues or
paper such as is conventionally' utilised in absorbent cores.
Modified cellulose fibres such as the stiffened cellulose fibres
can also be used. Synthetic fibres can also be used and include
those made of cellulose acetate; polyvinyl:  fluoride,
polyvinylidene chloride, acrylics (such as- Orlon}, polyvinyl
acetate, non-soluble pblyVinyll' - alcohol,  polyethyiene,
polypropyiene, polvamides'- (such. as: nylon), polyesters,

- bicomponent fibres, tricomponent fibres, mixtures thereof and
the like. Preferred: synthetic fibres have a thickness of from |
about 3 denier per filament to about 25 denier per filament,
more preferably from about' & denier per filament to about 16 .
denief per filament. Also preferably, the fibre surfaces are
hydrophilic or are treated to be hydrophilic. The storage layer
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13 also include filler naterials, such as Pe
di at omace(%g 6/1dts earth, Vermculite, etc., that |ower ?@{ﬁwgﬁ%m

| f di spersed non- hom)geneously in a carrier, the storage | ayer can
be | ocal |y honogeneous, i.e. have a dist r1duti on gradient in - one or-
several directions within the dinensions of the storage | ayer.

Non- honogeneous di stritbution can also refer to | am nates of
carriers enclosing absorbent gelling materials partially or fully.

| f absorbent gel cangalsatiaciules fillee matesials, ; syshetsr Pérlive,! Hiatoiraicasas

| ayer conprises t 0 - materials
and fromoO to abééﬂ%é&} ?&rﬁgf %t%’ 3&%?@?%?%&%198“6!&93 storage | ayer
conprises fromabout 30 to 100 % nost preferably from about 60 to

100% absor bent ggf bisp@reed %'nallxémogeneouslgnﬂ Lr&m@r,t &@Q?Hfaa&%olaye most

preferablyfromOh& P‘?
absorbent gel | i nG3RR% %'y 'F‘Hi“oﬂgﬁeﬂ@?'ei L WPY@ %Eﬁ"bm'o“ gradiengdnconpri se
a substantially mheor severdal WiractivnsgWithin the dimerSions |df“l‘fﬁdstd?agé' ally

nyar ogel ~apon colfva NpPPhotaBeRBbE ftriollioh can,aise.relft B eminstedr "

prepared from pblgmneraaulldpsmg absorhnmtgﬁllmgadnatenals cpartiallyi og

nononmers. Suit ablgguinsat ur at ed ~acidic nononers for use in preparing
t he pol yneric absorbent gelling material used in this invention

I ncl ude those listed in U S. Patent 4,654,039 and rei ssued as RE
32, 649. Preferreff absorbent ganwmatemhwie presemt, Cpraférdmvrw r¥ gc acid,
and 2- : af‘)/l am do- 2- ?@F‘g gé B Smfﬁ&éﬁﬁ aci d f acid
itself is ayel ,cemprisgs , fram, pbaus 415 Hig @PWbPﬂE ric

gel ling . medterialsl and fiiom ooto'mhout Wcamﬁr fDrremdsbN e Lhe
unsat ur at ed, aci al g [ on t her
types of pol ymarg@gg% ers} fﬁ?&g{g rfiﬁ ra%c%t é‘ﬁ {80 %, most
~ preferably from about 60 to 100% absorbent gelling materials
and from O to about 70 %, most preferably from O to about 40
%, carrier. : :

Suitable absorbent gelling materials for use herein will most
often comprise a substantially water-insoluble,  slightly
crosslinked, partially neutralised, polymeric gelling 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 propane sulfonic acid. Acrylic acid itself is
especially preferred for preparation of the polymeric gelling
material.  The polymeric component formed: from the
unsaturated, a'cid-containihg monomers  can be grafted onto -
other tybes of polymer moieties such as starch or cellulose.
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14 m?é)l yacrylate grafted starch materials of thj
especi ale?/%Il b@%’éﬁ‘ﬁ‘e

preferred. Preferred pol yneric absorben I'ng
mat eri al s t hat can be prepared from conventional types of nononers
I ncl ude hydr ol ysed acrylonitri |14 grafted starch, polyacrylate
grafted starch, polyacrylates, maleic anhydri de-based copol yners
and conbi nations thereof. Especially preferred are the
pol yacryl at es and pol yacryl ate grafted starch. - Wile these

absor bent gel | Polyaceylate grafted stasghi matesiaisnobthisi tylpe are especially m it is

al so cont enpl 2{:?&9&383 I‘rﬁferﬂ&g?ﬁ%riﬁebgiﬂeﬁﬁgﬁéﬂiﬁﬁ materigls i‘E'gP be in the

form of macrostructures suc bres, eet s S. ‘These

macr ost r uct ur eG3RRe praRarad| Yomy egayentionaliyipesef monomers inciyde ti cul ate

absor -betnt OIgel thar(ilWée_i‘i Ih Qéryldﬁifrilgln-gﬁﬂﬁédgi%tﬁch, - polvacr{rlﬁ?e;t'bfht?ftéd‘e .

aggregated materi Wi a suita crosslinkin _ - en onpacti ng

the treated agﬁaéé&t edﬁﬁzﬁgﬁy"?ﬂ(ie'&na"?s'\ﬁ"ﬁ‘?k’—'ggse"-°%P%H8%rﬁ"<ﬁass, and

~then curing theombinationsithergot.oBspedially preferredcares the Ipelyacryiadtesiki ng agent

to react with éﬂ&p@ﬂé&rﬁlﬁk@tﬁ%ﬂed staScﬂa}bsorbe_n_t gelling material to form
abso

a conposite, porous roen macr ost ruct ur e. Such por ous,
absor bent macrostructures are. di scl osed, for exanple, in U S

Pat ent’  WhilkOthés/ absorbent gelling materials afe typ_&ht';:%aﬁidi& ous

("Dusting") Layer .. . An optional conponept for in sion Lh the '
absorbent cor ¢@rm, itis aéﬁ%&?ﬁﬁ?gp'ﬁseé Hﬁaghéﬁﬁofmrﬂé iraterig) by ous ‘
I aéerI adj] acentcawae_-in the ftlﬂ'ml wmécwstmanfarku?mestﬂMar. shegss bayer. This
under | yi ng ' otri S, LS by t L dusting”
| ayer. since i tstnps. ﬁe%?owg}égﬂauéﬂt%{)?gk"%'ﬁg@%ﬁ)&hsg'&dggg?g?w%sor bent
gel l'ing " theatparticuiate absorbeot galling.ymateriali ingjomanuBaggragatepf t he
absor bent cor ; - - e hatefiaf! Withhas i : :
di scl osed abo?éegghéaﬁal/:drgﬁg@aerl al's %g!ra iJlt‘h’,'ethstg ofe’gggi’ﬁmﬁég.s"“k'“g
agent, compacting the treated aggregate to densify it and form
a coherent mass, :and then curing the compacted aggregate to
cause the crosslinking agent to react with the particulate
absorbent gelling material to form a composite, porous
absorbent macrostructure.. - Such  porous,  absorbent
macrostructures are disclosed, for example, in U.S. Patent

5,102,597,
- d' Mmmﬂmmﬂ—mm i - j D _. z

An optional component: for inclusion 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 ._typic_ally- referred to as a "dusting” layer since it
provides. a substrate on. which to- déposit- absorbent ge_lling
_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



Iﬁdeed, I n those I nstances where the absorbent gelling materi aI

96/ 14036 PCT/ 3984
15 WO 96{14036, the form of macrostructures such as fibres, %ﬁi‘fhg or

strips, this fibrous "dusting". |ayer need not be included. However,
because this "dusting" |ayer provides sonmdSaddi ti onal :
fluid-handling capabilities such as rapid wi cking of fluid al ong

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

absorbent cores according to the present invention. e.

Q her Optional CogpR&ReSform of maJrBQtt%QWeEeﬂhcﬁoé§5ﬂ§\‘é%0rﬂ'\é&st@r t he
present I nventi on clgg F'H% if'%%%l ”&lﬁt n‘ﬁyg} | agéa gpggentéea ormal | yb
present in 50 n %h can be
IOOSI ti one]g t\rllm t hlb HoWewver cbpeause/ this a'ﬁesangbrlaw pnmiue.hsome addmonelslogc; ive

ayers, o e a r o C e
of . such configur a @g%ﬁdl@@r ﬁgpaﬁﬂfigs %cﬁﬁd wicking %af“r"ilaér S fluid
transfer, especi athey |¢ﬂ9tbosn‘ftthmmdaettﬁemllﬁi@n is typicallyspeaferred imyers of
the absor bent COl Shs O‘?ogﬁg?b;% ﬁéé‘y@g,\ﬁ % the presentl lﬂVSHﬁbﬁ)’ t hat usually

occurs as a result ondi ng, reinforcing scrins are
usual ly not required for the absorbent structures according to the
present invention and indeeg, mayQther OptiofalComguneiggi red flexibility to
be ‘unachi evabl e. : Anot her conponent which can be included in the
absor bent : core according to the invention and preferably is

provi ded cl ose The absorbent xorpsracegrdirige tor theirpresent doventiory darui d

di stribution | ayeg e c tive
carbon coated wt hclude othé? oﬁ%&ﬁél %H'?A erﬁ‘:(’)rolni‘t)%l?v c?rﬁ{% agﬁnt S, in
particul ar suit abdhsorbent webso| Fee Q%afbplﬂ/ ﬁatrenfamng asefimptgamde vy

incorporated in thgsitioned wghrnor tré‘sye%nvthave:%ommnqmﬁvé‘aﬁ ’frﬂa
h,ngg: 2? reat ﬁgnl ? i gqri]a(;pgctwe layer*,a,qei\‘, ypgsgi)sortbe?\ft ggreasr eS'uQI'C\I ?&n orcmg
scrims shouild be of such configuration as to not form interfacial
barriers to fluid transfer, especially if positioned between the
respective layers of the absorbent core. Given the structural
integrity that usually occurs as a result of thermal bonding,
reinforcing scrims are usually not required for the absorbent
structures according to the present invention and indeed may

cause the desired flexibility to be unachievable.

Another component which can be included in the absorbent
core according to the invention and preferably is provided close
to or as part of the primary or secondary fluid distribution layer
are odour control agents. Typically active carbon coated with or
in addition to other odour control agents, in particular s'uit'abl_e'
zeolite or clay materials, are optionally incorporated in the
‘absorbent core. These components can be incorporated in any

 desired form' but often- are included as discrete, non-fibrous
particles. '

‘Topsheet
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16 he topsheet is conpliant, soft feeling, a tating
to the wowuos&/earer s skin. As indicated above the topsﬁg%{}e%ﬁslé%an be

elastically stretchable in one or two directions. Further, the
topsheet is fluid pervious permtting 16uids (e.g., nenses-and/or
urine) to readily penetrate through its thickness. A suitable

t opsheet can be manufactured froma w de range of naterials | such as
woven and non-woven materials; polyneric -materials such as apertured
formed thernopl astic films, apertured plastic - films, and-hydroforned

th | ast d ticul at ed
" herropt At < e e i Sohfbe, par toplG: R el R B gr L o o
non-woven mat Aveares's skin. Asawdmtednpbommmf tuasnaa;u alsobicas be. g., wood
or cotton fibegfstically stretchabld'Shi enbl Bf 6 Edive Y Baktrfer! thgeS such as

ol yester, | ene, 0) | ene res) or ‘from a

(F:Oﬂ%/)l nati on 01’:°"3h£et %?M'ay% vigys Q?ﬁ(‘ﬂé?g '-W%r(ﬁzﬂ menses angdidrerr ed.

t opsheet s Igr uume)lto trbadw emétraeethwtmllt?nﬁ fthivkness. ?\ Qmﬁbliggt ed
non-woven u
formed fil mspgg‘g espeC| a a?ﬁ?g{‘%%@%&n wide t’ﬂ'ééé)é’? ﬂ'@é?" ﬂécause t hey
are pervi ous suchoas vwwatamd avg-woven materiaish-pabpmeticnmatedalsave a
reduced t ende t rewet the
vearer's sk neh® dppdleed todhe ! thermob@sBESfinis o bieshe, {1 |
contact with "@sboﬂ@d thf°f°F@ﬁﬁ| Begmoplastier &ims; cperausy fpgms,sm l'i ng ar‘-_

creating a m)wtlculated %ﬁiﬁtabéﬁ’ctilﬂtﬁd f%e?ﬂh%pmcer f'lﬁw t aghg formed
films are nt t 4, 324, 246;

thersiemgatic Sarin L% | ZcZ teg
U.S. Patent 41 %ﬁf?‘%ﬁs 8 $Grints.; H'Eaﬁ%e@vsﬁsa proigVen matert $006, 394.
Particul arly paaflmr cenhprised ofapatural fibrelsofeng] wobdhor cotton tfibpesicet s are

Ot of o1 red t op SRR el 18,2 LBoRAentt Srinras, sustPP4E T holedfer, 1 | 1 |
described in BAlYRSOPWIONe, OF palvethylene flbres) or from a combination of
natural and synthetic fibres.

Preferred topsheets for use. in the present are selected from

- high loft non_-woven-'topsheets and aperture formed film
topsheets. Apertured formed. films are especially preferfed 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 fiims are

~ described in U.S. Patent 3,929,135; L_I.S., Patent 4,324,246;

. U.S. Patent 4,342,314; U.S. Patent 4,463,045; and U.S.
5,006,394. Particularly prefer.red ‘micro-apertured formed film
topsheets are disclosed in U.S. patent 4,609,518 and U.S.
patent 4,629,643. The preferred topsheet for the presént
invention is the formed film described in one or more of the .
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17 .patents and marketed on sanitary napkins cter
& Ganbl e Cgvrﬁ)gér?léx%f' Cincinnati, OChio as "DRI-WEAVE." wrl(.)’g?ﬁlelg%‘s‘

havi ng not a honobgeneous distribution of |iquid passage ways but
only a portion of the topsheet conprising 7 i quid passage ways are

al so useful for the present invention. Typically such topsheets

woul d have the |iquid-.passage ways - oriented such that they result in
a centrally perneabl e and peri pherally i nperneabl e topsheet for

| i qui ds. . aboyebpatentsiahdovadketed corf sanitaryt napking hyhEbe Rraatere

hydrophilic so a #@ 4 Aansder 1Y Reet
faster than if tﬁ%t%o[ﬂgiegﬁlr: 'cgq-v\élafs)cm)t hy@rggﬁ?gcbw:}ﬁgﬁw . preferred
enbodi nent, surfactant is i'ncorporated into the - polynmeric materials

of the formed filyggshieetechaviighnos a&Shomogenedesc distfibution PoF hguidi cati on
number US 92/ 09227. ' Alée{)na |velq/ .l he ﬁﬁﬁﬁ ﬁ)urfacg of thei t opsheet
can be nmade ~P3S§99® WRYSi UL PYY A RATHON, Ofy RSheet GomPrisingn as s
descri bed liquid lpBsshge eway$ aarenalsd Useful 40P The 2present invention. -

WAt er vapour per _ h and
l'iquid inpervi oumééls\ﬁgég ﬁh&’%“"eﬁ"r &%ﬂ?sﬁ?%@t@édﬁpggﬁ %%?g[rsﬁg%\énd
contai ned in the crigsgedesuch that they desulsning wengrally: perrmeablea@ndont act

the sanitary napkjgdpiphéraily im?ermééblB%P§hve&%ié§.d under gar ments. The
backsheet conprises at |east a layer of water vapour perneable
mat eri al . The backsheet can al so conprise a polyneric film having

apertures to provitée Bodycisurfdcestofntié farndie firnk topsheet’l can abe

e o ol PrUe shalbbEd bR Joohbip g BokrbREref i 148 tBBsheet
faster than if the body surface was not hydrophilic. in a
preferred embodiment, surfactant is incorporated into the
polymeric materials of the formed film topsheet such as is
described in PCT application number US 92/09227.
Alternatively, the body surface of the topsheet can be made
hydrophilic by treating it with a surfactant such as is described
in the above referenced U.S. 4,950,254,

The water vapour permeable and liquid impervious 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 backsheet

~ comprises at least a layer of water vapour permeable material.

_ The backsheet can also comprise a polymeric film having
apertures to provide structural strength to the backsheet. Also a
layer of fibrous fabric particularly forming the garment facing | '
surface can be comprised of the backsheet.
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per neabl e fi

Conpany, St.

panty-fasteni

t heoreti cal

PCT/ US95/ 13546

e wat er vapour perneable |ayer can be prowéﬁggg'hé"

pol yner‘ivgyﬂl-fo-r%]lahavi ng nol ecul ar size apertures. The film
a Goretex (TM or Synpatex (TM type of structure well
art of providing breathable clothing. Mso filns

. EP- A- 293482 are considered useful. in the context of the present
i nvention. Another -exanple of a commercially
| m useful as backsheet for the present invention is

desi gnat ed XMTheOOAater Mapolk npemsmeable layer ani sk apvovided!§

adhesi gn surface_to actual garne acl ng sur

tgring

P ' o USA o : e oL '
H%&;{Hﬁ}eyé W@F%%g é‘sﬁcem%%éﬁgh%%etmfﬁr Jﬂﬁ'?"?‘mgﬁhe gar nent
facing surfac@.@na GoretexwiiMh arhSymaatex f{TMletypr) afdstracturei wejll aced.

pccording o kRBwhi 4 SfHe, aft! 91! bidiViding' BrdatiBbieBlathitll. Al ilink®

S

e.g.

known in the
acecording to

avai | abl e wat er vapour

of

within the rafGeoLting g BE-A-293482 pre gensidered usefldn; the contextnvent i on.

The theoreticolf ydhpeesentsinveation. saneftiencekdiipid'of a comnfeitlafige area

panty- fast ent RYcAaHIBORGRee LiRGUF oifhashle” iR AT 32 backshasyofts e

peri phery of the& pgesentrinveationds siesignated XMP-1001 rofaihei Mimmesdta rati o of

actual adhesi nm éﬁlg?nég?&%wﬁﬂéceoxrgﬁ%?ggﬁi %ls%hggggﬁas.

t he range of

0.2to 0.8. IT t one ret adnesi ve area on
t he garnent facing surface then the theoretical adhesion surface aiI.
t he act ual adhesi ve tHa v 3ateniiidlbdhasivel NI S can be seen in
Figure 1 where the ac nal ed by hatching. The

encircling

l'ine 26 results in a theoretical adhesion surface 24

i dentical to The backsheetUtypicallyc dyans cthey ghtmeat fasinge sdffackosn absor bent

adhesi ve ar eaqugﬁébgwltfg&e:ﬁgéhﬁgﬁ‘&legg@g‘li ;etﬁeisho.ws that the three

articles

According to the p‘_r_ésent invention it is important 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

the panty-fastening adhesive however without extending
beyond the periphery of the garment facing surface. '

- In addition the: ratio of actual adhesive: surface to garment

facing” surface is in the range of 0.2 to 0.8. If there is for
example one rectangular adhesive area on: the garment facing
- surface then the theoretical adhesion SUrfa'ce and the actual
adhesive surface are identical, this can be seen in Figure 1
where the adhesive 22 is indicated by hatching. The encircling
line 26 results in a theoretical adhesion surface 24 identical to
the surface covered by the adhesive 22. For absorbent articles
having protective side flaps Figure 2 shows that the three

adhesive areas 22 are smaller in surface area than the

v
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19 e tical adhesion surface 24 encircled by I|i t he
backsheet Wsoylggi cally stretchabl e the adhesive surfaces ai?gr/%égsnl:;&s
nmeasured on the unstretched backsheet prior to initial stretching
t her eof . ' Pant y- f ast eni ng- adhesi veld can conprise any adhesive or '
gl-ue used in the art for such purposes wth pressure-sensitive
adhesi ves being preferred. Suitable non-extensible adhesives are
Century A-305-1V manufactured by the Century Adhesives ~ Corporation,

| nstant Lock 34- 2Ré@GreticalfadHesion] surfddec 24 encircléd ¢ dinest28.cif @hepany

manufact ur od by DREKEEET [ aidycically swetdfiliie 3P pihadive Sodsbat am, ¢ o

al so described i meassired on that ainstretohed cdbacksheet  prion dodeinitial

mai ntai n the wat ggreteMinY thefegreabi ity of the : backsheet according to
the present invention 1T Is-inportant that : the panty fastening
adhesi ve does not close or clog the whole surface of the garnent

faci 3% side of tiPantpfastentig-adhesiives scan commemﬁ/FahhekWeppssﬁihbe.th 0 use
an adhesive in s apattern. .t L SEalL af the
-surface such tha’tﬁgﬁg .r'rlgrgﬁfhgﬁ Yor sucfg(ﬁ}?g}‘a s?ﬁekﬂéc ugf’eséé?%égﬁgpgél ng
surface is cover adhegives beingipireferved. Suitable onor-extensibleoadhenivesye
coverage has beeirg Cewurﬁmslﬁ??ﬁﬁﬁfféc&ﬁreﬂr Ez't‘ﬁ% EBRANIY"RdhksiiesPr oper
attachnment to t he under garment of _the orbent article.
Therefore, pr ef elGASPratign,p Jastant, kagk ng : i }Fﬁa'i“éfa&ﬁﬂlqdéden the

! nt erni E E en% p?t_ NRitivhat lSOtlbréhS Cophp&riap) ?_Slaiﬁhﬁﬁ‘l saematndﬁ@tur?q'by 3
intermttent strips, ran r 2d filanentary patier |

spirals to perni ©C/gH@ %ﬁ?&ﬁ?'ﬂi’ﬁqﬂ‘%omﬁﬂ%ﬁi eByvmﬂ){ﬁ'B' Filer

- per neabl e. Co. Suitable adhesive fasteners are aiso described in U.S.

| Patent 4,917,697. | | |

In order to maintain the water vapour permeability of the
backsheet according to the present invention it is-important that
the panty fastening adhesive does not close or clog' the whole
surface of the garment facing side of the backsheet. For this
purpose it is possible to use an adhesive in such a pattern to
only seal off a fraction of the surface such that no more than |

.. 80% of the actual garment facing surface is covered by
adhesive. On the other hand 20% adhesive coverage has been

- found necessary to provide the benefit of proper attachment to
the undergarment of the absorbent article.

Therefore, preferably the panty fastening adhesive is applied in

intermittent patterns such as for example intermittent dots,

intermittent strips, random or designed. filamentary patterns like

spirals to permit the sanitary napkin to remain water vapour
- permeable.



WO 96/ 14036 ' PCT/ US95/ 13546

20 addition, other types of fasteners can b ead of,
or wo%lllr‘l‘o%d(;mtlon to adhesi ves. These ot her types of ??gsteniesra?t are
arranged in patterns simlar to those g { t he adhesi ve. Such o
fasteners include, but are not |inited4®b conventional VELCRO hook
material or simlar fasteners. - The protective side flaps can have
optional fasteners &hereon for additional security. The optional
protective side fla fasteners can be any. of the types of fastening

mat eri al s her elmaddition, othpotypesrné fasteners: cands used tinsteadodecorve si de
flaps in stayi ﬂﬂaddmon to Bdﬁ@&'\/bboﬁ'ﬁgsteebtﬁé?e!fyﬁ%f dgf ﬁsﬂfﬁ Qrgd the

edges of the otch surf tec

Prior to use oi’"?ﬂ@egb%mnir?'m‘aé ¥Q1eth9§ﬁt of rthe; adhasive. Such adhesi ve
i's ]Eypl C\c';\tlln |y pfastesdérsdinciude,cbot aré st imiteddtd cdfventional VELCRO NG to an%'
surface where L rotective ~cover neans suc
as a silicone é@é@#ﬁe\gﬁggggﬁbgﬁgﬁ%ﬁﬁast iC fil mor any other
easily renovabl e cover. The protective cover .- . means can be provided

as a single pi¢ng \ﬁfotéé‘tl\?e §idd 'fidHec c8h have optlo‘?iaﬁcf%&egﬁ? %rt?&’ yer the

I ndi vi dual adhesi | 'exi drapability
measurenent  for  additiangk csecurity. t dhenceptionaly nratectivexi i tfaRir apabi lity

of the f#%%éiﬁér%r%arﬁ'b*e' §||'u? gfsthast fds' Qf\@astemnlaamatenals herein

REFERENCE G/Iﬁdj\/e D13§;§3 St a p ds, for Test for
Stiffness of F%%?Y%’s qg&s&s | BEatertiye sige flaps in staying . -
PRI NCI PLE . in position after they are wrapped a_lfound 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 cover
means can be provided.as a single piece'_or- in a multitude of
pieces e.g. to cover the i_nd_i\iidual adhesive areas.

” | bty messuramers

'The procedure for measunng the ﬂexibulltyldrapability of the
absorbent amcle is as follows:

ASTM Method D1388-64: Standard Methods for Test for
Stiffness of Fabrics (modified as described herein).

PRINCIPLE



WO 96/ 14036 PCT/ US95/ 13546
21 This test is based on the cantil ever beaniprin

dicst ance Vvo9A&4 strip of sanple can be extended beyond a f éﬂi%asggﬁﬁrni
before . it bends through a 41.5[err] angle is neasured. The _

I nter-action ~ between sanpl e wei ght2hnd sanpl e stiffness neasured as.
t he sanpl e bends or drapes under its own weight through the given

angl e under specified twest condltlons is used to cal cul ate the
Fl exi bility/ Drapabi lity. : GENERAL COMMENTS

lehe flbei(l bili té t SHis mesnslbasw%NMe @hnﬁmmm Pprineiple £ The distance

t
ooy et 2nd | % B B SHiel Bin il eRterldift SUBRAS! it dkfoie betore moc: ©
met hod shoul d be fibibepdsdthroughos e41.58< apglesisimeasured. Thed intiepactionot be
confused wi th the ggiJededl §5h Id’Wéi?H @hdPsam bié stnﬁness%@?éu}éﬁdaé hilS

5, 009, 653. Even so testing o es 1 n onl I tudi nal

direction is desciS@pRie M#&‘e@% ‘i"!ﬁert'FﬁeOW"' weight thyoygh |ﬂ'\¢e9'tvﬁﬂn it is

al so possible fOfarigié)unudi'esﬁcif‘ed test VOIRIMIONS3S |used €5 dHlouRtd itheS 1O
measure flexibili transverse direction. . In general,

a single sanple sﬁ?’ﬂgg'%rapﬁg'"%sted only one tine. - The two sides

of the sanple should be tested on different sanpl e strips. Likew se,
sanple strips for use in this tes_,t%E&EmﬁgMMry carefully handled to
prevent folds, winkles, bends, etT. t is intended to be

used on articles before they have been fol ded or bent for. packaging

by th f act
y the manufact ur qthe lexigifity test is WA d be enffﬁ%é%&t{ri?@d foﬂﬁﬁb%'drer in

a fol ded confi gur he test.

If only fol ded ar 3{%‘!@&“’ and is h@'@%lq’aﬂﬁ one; At tpPeﬁ?@PPW?ﬁW&Bl ity
can be approxi mat géeby of absorbemsarticies diterirefert 8 cds f rYRrAs\CEhist he

;F: d| L;/Qre:' The t?ﬁéasurementShoiHo% gﬁoul%e Ee Yoncwes Iaest Closdl | esposslt?le wi th
and should not be confused with the multidirectional flexibility
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.

In general, a single sample strip should be tested only gne time.
The two sides of the sample should be tested on different
sample strips. Likewise, sample strips. for use in this test must
be very carefully handled to prevent folds, wrinkies, bends, etc.
This test is intended to be used on articles before they have
been folded or bent for packaging by the manufacturer. If the
sample is placed by the manufacturer in a foided configuration,
it should be gently unfolded for the test. If only folded articles
are available, the Flexibility/Drapabiiity can be approximated by
measuring a sample taken from between the fold flines. The test
should be used on complete samples, i.e. with all layers
having the same shape extending to the complete sample



havi ng the sane shape extending to the conplete sanple
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-and fuI%Py g?ued toget her. For each sanple four different
topsheet up and four different strips with topsheet

22
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rface
rips w

measured. Sanpl es shoul d be neasured i22 | ongi tudi nal direction.

To note for
| ongi t udi nal

APPARATUS

(1 inch)
23. 9C,
Powder
dr ape Pi st ol

relative stiff absorbent articles neasurenents even

th

down should be_

in

direction may not be obtainable due to the sanpl e
| ength being insufficient for bending through 41.5[err]. o

surfacéandi fullyegluBdagogether. Forf dattt sampté EourT Mﬁfbr@@t— 0035 SDL

I nt ernati onal Ln . f
Gehl en/ Ger mar]?,tnps with topsheet up and four d:fferengolsgfi ipS (ﬂ%g%ogﬂnee Fax
02168/ 24570) down should rhgh mpwredttSamplesoabbuldaohye roeasuned #5. 4 nm wi de

_ longttﬁ@ﬂfhltdﬁ%?ﬁnRoom A room conditioned to 21.7C

%2 %Relative Hum dity Tal cum
Zer ost at Antl-Statlc To elimnate static.charge on the

Toniotentr)relatives btiff absbrbent igtticles feakurdivémd even :

USA by Di shwash

be obt ai ned f'l"oﬁﬁ""g'!m&""al Bttt max/bpaénb? ngbtainghies duPnEO

sample length being insufficient for bendmg through 41.5°.

- Cantilever Drape Stiffness-Tester Type SDL 0033 SDL

Internatlonal

Obtain form:Carl von Gehlen/Germany
(Tel.:02168/2910; Fax 02168/24570)

1-inch Wide Cutter - - Double edge cutter, 25.4 mm wide |

(1inch)
‘Conditioned Room A room conditioned to 21.7°C -

23.9°C, : 50 %+ 2 % Relative Humidity

Talcum Powder

Zerostat Anti-Static: To eliminate- siatic charge on the
. drape Pistol (optional)
. inthe

tester and/or tissue. Distributed

USA by Dishwasher, Inc., Columbia,
MO 65201. May be obtained from
Morgan lnstruments, Inc., P. O Box :
46442, 113 Circle Freeway Dr. .

in the
65201. WMay
> O Box

»



46442, 113 Circle Freeway Dr., WO 96/ 14036
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G ncinnati, 12?246. Mor gan Cat all(’)%rmsg 13346

70- 35-00. Also avail able ' from record_shops
and phot ogr aphic _ 23 supply stores. Use of thi's
pistol is an - approved way to renove static
charges for this test.- Never use fabric

softener to renove statlc charge from ' a
drape test. Qperate the Anti-Static Cincinnati, OH 45246. Morgan Pi st ol
according to the manufacturer's

i nstructions. Catalogue N%Aml?é gﬂEﬁA?&ﬂ’ﬂ{?ble The

sanpl es shoul d be placed in an area ofronheecardnshmpsnénd iphgtographic naxi num
recirculation of air and maxi m sing e%bwlé}ap%énrugg fﬁ‘th:ssplstol it ?ﬁ humdity

and tenperature conditions. . I nch wi de
cutter. The sanple strip has FBPWGGuWaVéﬁgﬁqm‘é%sﬁt!ﬁn the centre
of the absorbent articl echérges mqhgnmtamh?_mrrp Usual

sanpl e di nensi ons for neasurenents cmx 1 cm =

35.56 cnferr]. The sanples may be sh '

absorbent material throughout. , - a_drape tesh rOperaté ¢he ArtiStaticiper and
wei ght the sanple (ng). st 1 ng.
3. Carefully powder. the PFA with thgﬁ%%ﬁ%&%alﬁ%f&?ﬂe *ﬂhr{\ﬂﬁcﬂf‘@l‘@

talcum sufficient to av0| d sticking. lmcmnsz he remai ning talcum

fromthe sanple.

SAMPLE PREPARATION

The sarﬁples should be placed in an area of the room permitting
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 centre of the
absorbent article to be rectangular without crimp. Usual

- 'sample dimensions for measurements are 2.54 cm x 14.0
cm = 35.56 cm2. The samples may be shorter but must
comprise '

absorbent material throughout.

2. Remove the release paper and weight the sample (mg).
Round the weight to the nearest 1 mg.

3. Carefully powder the PFA with the minimum amount of
- talcum sufficient to avoid sticking. Blow out the
remaining  talcuny from the sample.
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24 Wei ght the -sanple strip with talcum ( t he

wei ghtw 80the nearest 1 ng. 5. For each sar#@%’gag%?ate the
basi s wei ght of the sanple based on wei ght neasurenent with
and wi thout talcum ~and the act24l surface area of the sanple.

6. Discard the sanple if its weight increased nore than 2.0

ng/ cn2 after adding the talcum | NSTRUVENT
OPERATI ON Dr ape-tester should be placed on a bench directly in
front of the4. - Weigmr thersamplei stripmwithafdlcimaiimig)e AR the rel atively

free of rati e i s no ait flow during. the neasurenent
and tﬁ&?%bﬁe beﬁgﬁhﬁgﬁqégteafmgr aft. = "~ The operator may either
sit or stand in front of the tester while it is being used. Then the

?Eer?t o[ haﬁ 5.0 clFosedthssgmplet ¢aloulate the basis! f\@igﬂt@kth&sarhtp}]éﬁebm Lror of
e tester he see nce.lin erin e bac
reference |ine. ?Jaﬁgﬁ é@%%'m measur%nﬁ Weaﬁa ‘\afm["ﬁe ‘i"ﬂﬂt position

for the rreasandrrer’the actual surfacehareacef the samiple. . Rermove t he
"sanpl e slide bar fromthe sanple slot on'the . top platform of
the drape tester. 2. - Place the sanple trip on the sanple slot so
that one end®  Disedrd thahsamplamtssmxgmtlhyrensed miofé thive 2(0r tical edge -
of the " mglcm?2 after adding the talcum. |

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 durmg 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.

The tester shall; : :
1. Remove the sample slide barfrom the sample slot on the

top platform of the drape tester.

2. Place the sample trip on the sample slot so that one end
of the strip is exactly even with the vertical edge of the
tester. The strip should be placed as close as possible to
the side rail of the sample slot but not touching it.



tester. The strip should be placed as close as possible to

t he
si de ra'g\\laggn&;ga sanpl e slot but not touching it. - V\DP(%/U%P' e

RCT/ US95/ 1 _

the sanple slide bar on top of the sanple strip so that its front
edge is aligned with the edge of the sanp2® strip In the tester and
so that it touches the side rail. The sanple slide bar nust be
carefully placed so that the sanple is not winkled or noved

f or war d. 4. Pulling fromits free edge and using very light,
gentle 3. piPlecaithe sapietsiidesbationbtap of aheysamplesstipsoy
forward

' that Vst froAt 8888ds Hlignea 1tﬂl thel édge"of the semplé stAap oves
forward, the sanple should nove at ap equa ?'I ow . L rate. As
the sl ide bar andhtho08186trand 30 hat ictouches the sjde raikcThe sample he

tSest er, the Sﬁrrpl F' 3t islidevibdr musgilbre tcarefully plageﬂdscﬁlthﬂlr ﬂﬂ%‘_samnigmwa][ d. ] |
t op noving the e t when the |eading edge of the
ik yfiiced or moeq HRFRAT

sanple strip fall 5[err] reference |ines.
If the sanple has a tendency to twi st, take the reference

poi nt at the cenige ofpy - I Y L Sy " Wist fmre'
than 45[err] can%dt bgd#ie'?stﬁg.ﬁ%gﬁglgggecan gﬁﬁg’ﬁ%ﬁmgm, gentlb nmeasur ed

if the sanpl e | ength iPEessuree Qverthe slide bagslowly and steadily; fewasd, hang

length. For non neasungitha spyead 6 abble 1 cm/s. As the slidgdrangvesngt h can be
measured only if alo SEri %Fcan be ol?t ai ned, which is

at least 0.5 cml onge:}g'f‘ﬁaﬁﬂg&e samP'ﬁeShQ}Ugr'ﬂﬁ\ﬁ% @Hg?‘wal slow 5. Mar k
t he overhang | ength omatepAsf tithesskige dar and theOsanhplegstripe rproject

the sanpl e bends VB 316 g8e"bt 0 EVYEHBR! the sampldf ddtip WA, b8GHT sl 00" ©
length in cm wit ipendron draperead dawnward. Stop mowing fthe slidenhen the t he -
nearest 1 mm instant when the leading edge of the sample strip falls level
' with the 41.5° reference lines. o :
if the samplé has a tendency to twist, take the reference
point at the centre 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 the ovérhang length. For non measurable samples, the
- overhang length can be measured only if a long enough
strip can be obtained which is at least 0.5 cm longer than
the overhang length. ’ '

8. ~Mark the overhaﬁg | length on top of the 'sainple
(Overhang length : distance from the start point of movement

until the  point where the sample bends through 41.5°).

6.  Measure thé' overhang length in cm with a ruler. Read the
overhang length to the nearest 1 mm.

CALCULATION
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equat i oﬁfqu%@é&t‘o express Flexibility/ Drapability accordl n%q’gswgm t he
present invention is as follows: G W]Jerr] . \Were G equal s
the Flexibility/Drapability, Wis the 2@nple basis wei ght i ncl udi ng.
talcumin mlligrams/cn2, and L is the length of the overhang. i ncm '
Results are expressed in mlligrans x cm or grams X cm

Thi ckness neasur enent " The thickness should al ways be neasured at

the thi ckest ' The equation used tpiexpress Sirxibijity/Rrapabilibhaceording te absor bent
article. For the presé‘rﬁﬁh@éhﬁ&ﬁ@sfaﬁqonsﬂ%urem?nt i s conducted on the

absor bent article inclusive any protective cover neans present. The
article shoul d be ‘reconditioned at 50 % humidity and 23[err] C for
t wo hog & w3 within its usual package and be renoved not nore
than five mnutes prior to the neasurenent. - The thickness is
measured with a m croneter gauge having a " range of 0 to 30 nm and

capabl e of pl WheaenGSecshaﬁsmFlexnbmtwwrapamﬁg, \m% ﬂﬁl&ﬂn Sbagigt - be spring
O

| oaded and shoul a_f oot Vi N ity. The '
m cr onet er We'gh$ lﬂﬁ'"ﬂ'&g gaqﬁﬁ"@rrﬂ Q'HD(WaTg/ &lfeffq\ﬂ%h a 80 gram
wei ght. The nefithe @verbhang in ekenResultsare ExpmsSed(]nsadhzgrams_ xem after the

f oot has beenohwst,p fpme into contact with the absorbent article.
Measurenents s d be taken often enough to allow statjstical
anal ysis to determ ne average thickness within a sigma of pl us m nl.

0.1 nm A detailed descripti owh@gfkness measurement

The thickness should always be measured at the thickest
possible place, usually in the centre of the absorbent article: For
convenience th§ measurement is conducted on the absorbent
- article inclu’sive;any protective cover means present. The article
should: be recondmoned 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.

The thickness is measured with- a micrometer gauge having a
range of O to 30 mm and capable of plus minus 0.5 mm
tolerance. The gauge must not be spring loaded and should -
have a foot moving downwards under gravity. The micrometer
foot has a diameter of 40 mm and is loaded with a 80 gram
weight. The measurement is taken between 5.and 10 seconds
after the foot has been lowed to come into contact with the
absorbent article. Measurements 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. :



tF\e t hi ckness nmeasurenent can aI so be found in US-Patent 5, 009, 653.

WO 96/ 1403 13546
27 ' 9’09664036 1.) Aflexible absorbent articl egﬁ usglﬁl n an
under garnent, said article optionally conprising protective side
flaps, said article conprising a i#cksheet having a garrrent f aci ng
surface and said article conprising an absorb

gar nment ‘facing surface- conprising an adhesive to adhere

to sai d under gar nent, sai d adhesi ve having an aﬁlmm Huﬂjﬂm
surface and said adhe5| ve defining a theoretical

I nsi de of an endEfﬁ?, |ne which is the shortest ~ ~ -encircling line of

t he adhesive wit ext endi ng beyond the peri phery of the garnent
faci ng surface; - sai d backsheet being water vapour perneable and

conprising a  1,) Al fiéxibfé aﬁmmhwsnautfows%r nvemmddagémé\w Sgidyer ;
said article bei n&ﬁiharacter rfaQ raji,o of said

actual adhesive &(figle Qptignally ompnsmg d?fpqu ﬁ%g‘%f% paigle, { he
range of 0.2 to Gofprising a backbleeetuhaamg aagament faciagt Serfacei ard

?ﬂgefgggesgﬁg?gs%g %@ 8?mz?rr$s'®aes W Pkgﬁ%ﬂg%%grface ! f)r otecti ve side "
flaps, and in the range of 0.5 to 1.0 for articles with said
protective 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 being water vapour permeable and comprising a
liquid impervious but water vapour permeable layer;

said article being characterised in that

-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

in the range of 0.6 to. 1.0 for articles without said
- protective side flaps, and - '

in the range of 0.5 to 1.0 for articles with sand protective
side flaps; ' '

and



side flaps; and WD 96/ 14036
PCT/ US9 : 28 ai d
articl e%as a&ﬁ exibility of 1300 ng x cmto 5000 ng X cn?c'rmsw_lﬂa%%sured
according to nodify ASTM D1388. 2. An absorbent article according to
claim 1 wherein said erX|b|I|?§|5|nt ng x-cmto
3500 ng x cm 3. An absorbent article ac‘qm“ﬂmuﬁ “ﬂg V\/nerel n
sai d: flexibility is in the range of 2000 ng x cmtd® 3800* ny x
4. An absorbent articleaccording to any of the preceding clains
wher ei n sai d -saidf antisie has@ Hexibilityret 1300 mghesnoto G00G g bocm sai d
garnent faci r}ﬂeééﬁrfea?“cdo?dmg to modlfv A tﬂ‘f’.’? gnge of 0.85.to 1.0 for

Si

articles wthout sai protective aps, and in the
range of 0.7 to 0.9 for articles with said protective side flaps.

ah An athﬁrbemt Aattabﬂr?ebeﬂt:carﬁc][ey moaamtgoftlot BRI ecolhareif! 8hidE

erein the article axi s

per pendi cul amﬁ!@ §§ E‘aﬁ#efﬁ%g%agfgs 0 neX &M 30%&%?5 My

preferably in the range of 0.5 nmto 1.5 Tmm - .. 6. .An absorbent article-

accor di ng 0 APl aldbnBREERLN dilciniig to cigfi"E AnsAli Bhig © © | S

el astically stretch ast in I'Tection para to said
garnent faci flexiRilitwisein thecfangeef, 990 mg x crygo RAAEMPpKLMot paral l el to
each other but both parallel to said . . garnment facing surface.

4. An absorber\t- article .according to any of the preceding claims . ‘
- wherein said surface ratio of theoretlcal adhesron 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 artrcles with said protective
side flaps.

5. An absorbent article according to any of the preceding claims
wherein the maximum: thickness of said article albng an axis
perpendicular to said garment facing surface is less than 3 mm,
preferably |n the range of 0.5 mmto 1.5 mm.

6. An absorbent' article _according to any o_f—--the--preceding.claims

wherein said article is elastically stretchable at least in one

direction parallel to said garment facing surface, preferably in
. two directions not parallel to each other but both parallel to said
. garment facing surface.

7. An absorbent artrcle according to any of the preceding clalms
wherein said backsheet comprises a water vapour permeable.
layer and at least one additional iayer.



7! An absorbent article according to any of the preceding clains _
wherei n sai d backsheet. conprises a water vapour perneable Pcm}sg%er and

at | east on¥O2d#BFonal | ayer. WO 96114036 13546
PCT/ US95/ 13546 29 8. An
absorbent article according to cI aim 7 werein said addi ti onal
| ayer i c |ayer and said backsheet is oriented such
that mllmmmﬂj%ﬁm side is provided by said fibrous fabric
ayer * L & An absorbent article according to any of the preceding
cl ai ns wherein said article is a panty Ilner 10. An
absorbent article according to claim7 wherein said wat er vapour

perneabl e | ayer .i& Ap@AbseEbent @rtiglen aecatding to claisneduivihergin esaider t ur es.
additional layer is a fibrous fabric layer and said backsheet is

oriented such that its garment facing side is provided by said
fibrous fabric layer.

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

10. An absorbent article according to CIéim 7 wherein said
water vapour permeable layer is a polymeric film having
molecular size apertures. | |



