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H gh speed nechanical straining process to provide extensibility to :
I am nat es i n di sposabl e absorbent articles 5 FIELD DYENT! ON
%G’fggizsent i nvention relates to a process for &Er/ﬁ% sposabl e
absorbent articles such as sanitary napkins, panty liners, and incontinence
pads t hat have side wrapping elenents for fol ding around the si de edges of
the wearer's undergarnent on each lateral side of the article. The
conponents are designed to automatically wap the sides of a wearer's
under gar ment J1igh speadnmechagicalystraining progess touprovide eptensibility, (o laminates fasnes of
extensibility. Inportantly tiee ﬁpﬁﬁﬁosﬂﬁle%&(ﬁﬁéh%dlésy are created by a high
speed straining process of a lamnate which conprises two layers at |east
one of which has apertures. The layers at least in the extensible zones are
joined to each other by a soldering step. 20
Backgrougd of the invention Absorbent articles such as sanitary napkins,
pantilin and incontinence pads are devices that are typically worn in
the crotch reg| on of an undergarnment. These devices are designed to absorb
and retain liquid and other di scharges from25 the human body and to
prevent body and clothing soilin Sani tary _napkins are a type of absorbent
article worn by wonen in a palm "geiaﬁ&@normally posi ti oned
bet ween the wearer's | egs, ad] acent to the perennial area of the body
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flaps of var \ 4 v at ent
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PCT/ US95/ 13(2)%%1)&99&)&6& \E}E? sorfeks‘\s/\%d’r%e N %? the uo sanitary ng EI ns haV| ng
side fldps thy having zones of ‘extensibility. Importantly the zones of extensibility are created

by a high speed straining process of a laminate which comprises two layers at least
one of which has apertures. The layers at least in the extensible zones are joined to
each other by a soldeﬁng step.

20 _ ind of the invention

Absorbent articles such as sanitary napkins, pantiliners, and incontinence
pads are devices that are typiéally worn in the crotch region of an undergarment.
These devices are designed to absorb and retain liquid and other discharges from

25 the human body and to prevent body and clothing soiling. Sanitary napkins are a
type of absorbent article worn by women in a pair of panties that is normally
positioned between the wearer's legs, adjacent to the perennial area of the body.
Sanitary napkins in particular with side wrapping elements, often also referred to
as side flaps or wings, are disclosed in the literature and are available in the

30 marketplace.

Sanitary napkms having wings or side flaps of various types are disclosed in
U.S. Patent 4,687,478, U.S. Patent 4,608,047, U.S. Patent 4,589,876,
Reexamination Patent No. Bl 4,589,876, U.S. Patent 4,285,343. Sanitary
napkins having wings are commonly viewed as providing good protection against

35 soiling.



be i nconvenient for various reasons. For instance, sone wonen find it to be
difficult to attach the side flaps to the underside of the crotch of théir
panti eswoB6/12462an be due t.o factors such as difficulties POr/sdsiiszes.t he
side flaps property into 5 place and to stick themto the -sanitary :
napkin. As a result, sonme wonen still prefer a sanitary napkin w thout side
flaps. I'n addition, some wonen who geperally prefer a sanitary napkin Wwith
side flaps, occasionally (such as during periods of light flow) prefer a
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In these disclosures the extensibility can be provided by a number of different

processes. For example the extensible zones can be creaxed by mechamcally

straining, corrugating, nng-rollmg heating and deformmg, subjectmg pomons

25  of the side wrapping elements or flops to compression between mating Pplates, and
the like. :

In particular high speed mechanical straining such as corruga'ting or ﬁng-mlling
are desirable due to the manufacturing efﬁclency from allowmg high speed
30 production. Also ring-rolled zones of extens:blhty can have an angled exten51b111ty
relative to the machine direction (process transport direction). Suitable methods
for ring-rolling are described in U.S. Patent 4,107,364, U.S. Patent 4,834,741,
U.S. Patent 5,143,679, U.S Patent 5,156_ 793 and U.S. Patent 5,167 _897_

35 Particularly preferred side wmpping elements or flaps comprise at least :t'wo
layers of material but sometimes more, for example four layers of materials
which are joined together forming a laminate that is rendered extensible only after
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sanitary i13562M th si de wrapping el enents having ext enshp%guﬁ%gosare
constructed such that the side wapping el enents are forne at er al
extendi ng parts of the uppernost |ayer of the sanitary napkin (typically
cal l ed topsheet) and the | owernost |ayer_of the 5 sani tary napkin
(typically designated the backsheet). Th® | ani nat e formed in the area

| aterally oytside the pain rtion, of the sanjtar na in ig strained by
nechani cal 3?“ E |matﬁ@%%rMWM@w ga%lﬂnw § %Iuctlon
speed of t heemppingi elements Avingh exteasibleagenes carei amsttuctemlshoh rthatOthe sid®@avi our

Foi ned o calmbpil emh} ahdtobheh By Bl Suieid M of R dippSrmide BRP" | ¥
e v o e g 04 o
ur é hee I

situations occ acturing process of disposable
absorbent articles have been devel oped and conti nue to be devel oped.

Al ternative Jﬂﬂmﬂerﬁmﬂmnﬁéwm rtﬁtﬁaumamﬁn ﬁibrb@me%u stic
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process of mrgwbpmwdme@ndnpmratsleammmwmfgn gminiogh i s known
fromthe art of joining netals but so far 25 has not been applied in the

field of disposabl e absorbent artlcl es.. A well known problem qccurring when -
adhesi vel y J‘ﬁm-ﬁailg Mﬁw}ﬁ%&,mﬂa‘m hotomelt agdhesives have begn suggested \and usgd

i glratg th&&bﬂfhat)th f.t fﬂhesivéﬁeﬁorhmmmsitﬁﬁohsoadhﬁﬁgvte i's
appl i ed,and .al so e er are.jojned to
each ot H3r tif %ﬂam‘ ﬁﬁ“‘ﬁ Eﬂm@%@%ﬁ@ﬁﬁfﬁ'&}% i ch

t he adhesi venndimntmucgtcabedevehpeds iAlemative joiningt inethbds inthele wleldmgsmllibb

absor bent ant Q%:ﬁiet@ A %Fggg over a
broad range o*‘ errpe%gl%r es. ﬁ#ﬁg@ gqﬁejsl"&g%‘g% B?&%géég?%%g ?E}regtg%

t enper at ur e matenals raxe dusadhto eaglr ethende aseate rp&rmeneﬂ renpgetigns @mmmng

undesi rabl e yKicH&84 abeal mechanical deformation of the layers such that the layers

20 interlock locally.

It now has been found that an alternative method of joining materials, namely

soldering, can beneficially be used in the process of high speed mechanical

straining. This method as such is known from the art of joining metals but so far
25  has not been applied in the field of disposable absorbent articles.

A well known problem occurring when adhesively joining laminates prior to
straining is that adhesive can migrate through permeable materials. This may
happen while the adhesive is applied and also thereafter. If impermeable materials

30 are joined to each other the straining process can create small apertures through
which the adhesive then migrates.

Adhesives used in the field of disposable absorbent articles are tackified to display
adhesive characteristics over a broad range of temperatures. They are usually still
35 tacky at room temperature which makes their presence on the outside of a laminate
undesirable in general. | | -
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PCT/ US95/ 13208 4 It is particularly undesirable.during the straining - *
pr ocesv086/124#62 adhesi ve on the outside of any of the | aroTAIsYs/13g@8ause
adhesi ve build up, in particular sticky adhesive build up on fast nobving
machi nery parts quickly | eads to unstable process conditions. As a m ni num
the occurrence of these conditions reguire.5 frequent cleaning but can
even cause disastrous material destruction | eading to nachine stops and

reduce eff iChae eS| leChrdiRYe b 0 tside of

di sposabllieisggfg%gﬁ “3’??. c%g_e:a'lyl?‘%ﬁ“gh%?y; unﬁ?&%%%@gﬂévgrﬂhﬁgs%g’ﬁs@%er. If -
adhesi ve QUi AT apx af Hrylaminates: becalse adiesivechyild up.in particulasssticky oduct s,
cont act taliResi¥aibaild Sus lonh fAE HEViAE Ninattifery'y e jidue

adhesi ve _on gar rre%s’u%r'ni r?itt.ayilg% {hg t he mgseﬁﬁiéﬂyk?%@?ﬁeggﬁﬁlgIMacks of
adhesi vePTRERS FROQUORS oA 3, minfRum, rﬂ%?PW@c"p)PSééise‘? eqndjtions; rrquise |
- cri np$ ng fréqaenti clganifig rbmt ecan adven Leause ldisastesysi materiabdesthtion i l8ading itéi es if 15

not identrﬁicﬁir{erktcg{sda%rd é&u&ee xgﬁﬁé le at all. Welding also has the

di sadvant'age of requiring very exact tenperature controls in order to
provi de a proper bond -between materials while not causing nelting away of

mat eri al I dere TRiesi Efs?&aﬂ. ) controls
or mterﬁl&?&%g%av%liﬁg?lﬁﬁp t'o 5\%? .ﬁﬁheg‘f‘?'ggé’t- er’ 4'5&%&#&0%“@ reduced
with toddy H&fﬁ%blpe‘eh mumﬁt-cﬂ aﬂbqusdvmlemacﬁy at thenusageov e

rren}g nonederdpauimb ; bf.tneéespr_ouabd% reonialat_ uidJQJehﬁe_r'%_QﬂdﬂlQFSgiﬁrﬂn' _ iﬁ%ggawﬁlflhl
surface but .can only.be done al on i nes or. .i.n areas. .The ot her

al t er nat i“é‘é”ﬁ’g“ﬁ%&%}‘ﬁ’& Yshon gg&ﬁ%?ﬂ F@b@ﬂi‘?nﬁ‘et %“?r?%?lﬂn'of sanitary
napkins or panty liners is crinping. However crinping by its very nature ‘
reduces ' t e tha | ' 0 Le I nat e whi ch
IS rrechaﬁiﬁlgga?}d?/ﬁé@r‘;g r%d%ﬁ}é’?ym%s&gé‘ééﬁ%@ga %‘.ﬁsee&‘;‘%@%‘f%ﬁr‘%ﬁg g materi al
st abi | i t yveldipg onerimping)aWelding, of aratarialsusually mequires masesial similaritiasiifii ni ng, in
partisul abt identity § brdiy Btk RakibEOIPEN] Welding A4LhSPHR difRhitage 8pd have to
be kept separ.ate by the sepace W t hin |.ch9$ey typically fall-due to -
process VEYIERE NGLY oXdct femperatyes S % EdPi 6‘8’"&% ?W’e-?@?ﬁ

: nvent i obetweenr matetfialsa whilghnotp eaubinge aelting alwayt ofintitagalprorc s6 called

am nat eg,

' e~used tn nmaki ' e _absorbent arti.cles. conprising
zones of gy(%gg‘lo |SI%MWQ%§EE€%§9€Wémb% fRention to
provi de avelding abogethertis isignificantly ireduced svith-today! s adesive technology which

20 however carries the above mentioned drawbacks. Also welding is usually not

possible for a full surface but can only be done along lines or in small areas.

The other alternative to adhesives which is commonly used in the field of sanitary
napkins or panty liners is crimping. However crimping by its very nature reduces
25  material strength such that using it to create a laminate which is mechanically
| strained afterwards does create severe problems of material stability for the
laminate. Therefore crimping and mechanical straining, in particular ring-rolling
are not compatible in the same location and have to be kept separate by the space
within which they typically fall due to process variations.
30 — : - R _
It is therefore an objective of the present invention to -providé a high speed
mechanical straining process for laminates which are used in making disposable
absorbent articles comprising zones of extensibility. It is another objective of the
present invention to provide an improvement in that the process developed
35 according to the présent invention can be carried out at temperatures similar to
those of today's adhesive materials, while eliminating the problems associated
with the stickiness of adhesives below their application temperaturé.
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35 according to the present invention can be carried out at tenperatures

simlar to those of today's adhesive materials, while elimnating the .
pFobl ens wpghbsahed Wi th the stickiness of adhesi ves bel ow PERUSs13208
application tenperature. WD.96/ 12462 0

PCT/ US95/ 13208 5 These and ot tier obj ectives of the priesent invention will
becone nore pronounced fromthe further .description of the invention bel ow
5 Sunmar y c}f the invention The present

i nvention provides a high speed nmechanical straining process to provide

| ami nates for use in disposabl e absorbent articles having extensible zones.
| n parti cul Thesesand: cther oledtives ofi the present drvehtiop svill beearhe medre pedronpnvedap t he

side 10 e f . r of the sanitary napkin are
suppl i ed wi hﬁiﬁefﬂéf‘%%@?@é@éﬁ@%#@%éﬂﬁ%ﬁé hi gh speed process of the
present invention. The process according to the present invention conprises
the fol lpw ng steps: -providing a§%hﬁﬁk§§ﬂ§méF§5ﬁﬂﬁﬂ continuos | ayer at

| east one of which is, preferably Do re, strarnable and at | east one of
which is liquid pervious. 15 -conveying the layers in a nmachine direction
which is thnarmds&xtlnﬁveﬂiohepwvmesfarm mespbammhaﬁcﬂnstmgc sag el |

| ncl uding + RBVRI REEY B dbe a”“"s%%gfaéw“ﬁv@mlé P o cHersibl Pogpna o

The sol deri Iny pagtienlax sanitaieyr naﬁumha\sngncmdesﬂaps(yo autcohiftically Gvrap thel side

é)r(r:agggin%ﬁgl F#e%g&ﬂhglr e?%aﬁn#orm he extenS| Mn@?ﬂrﬁaﬁh%am na%hes for

use in the g@pﬁb&@@%&e@m@ thethigh speedmyecess of meeprmnéw@amn aFhe

napkins or pajess dccorfirg p?es%ﬁrﬂvaﬁl&lcb&ﬁtﬂls@i 6 psON the
ext ensi bl e zone,s are &! s sSuch,that th | ow the H’gﬁ flaps
conform to tRTEVIdNg 3 fist and & second,continuos; E"é'd'ﬁé%oé‘F E)@P |on of

undergarnenbcthlmmmhbwmsaneése.bﬂebﬁwhidhslsmumryiohs ners are wor n.. The

hi gh spged |n|n roc t 1.nQ
sur f acefgsepee ﬁth %&F f’d ﬁ!fr%”ﬁ&‘g‘P Vg'ilfgrl east
1.5m s. Thet@damxmtesandlmglcﬂhylmwehfoathedxspom@wmﬂmﬂammaatweih angle in
relation to d
ur  nghe SRR e Yairs dndiGing U HuibbVich fayeP By WiEring b 7ABRAC e
preferably |AnipatgeThegoldering usqsm mlmsngnrsslctmet 20°Corbelow. =
-mechanically straining the laminate to render the designated zones extensible in
20 order to form the extensible zones in the laminates for use in the disposable
absorbent articles. '

For the preferred sanitary napkins or panty liners made a cording to the present

invention the extensible zones are places such that they allow the side flaps to
25 conform to the individual shape of the side edges of the crotch portion of

undergénnents in which the sanitary napkins or panty liners are worn.

The high speed mechanical straining process is preferably operating at a surface
speed of the laminate of at least 0.5 m/s and preferably at least 1.5m/s. The

30 straining can be parallel, perpendicular or at an angle in relation to the machine.
direction in which the laminate is transported during the mechanical straining step.
The mechanical straining is preferably provided by ring rolling according to the
above identified prior art references.

35 - E 3 : ! 3 !n [!! ! w-



above identified prior art references. 35 Bri ef
description of the draw ngs WO 96/ 12462 .
PCT/ USHwoWgAdds2 6 Figure 1 is an expl oded view of a sanitp&pussapishgy nmede
according to the present invention not show ng the solder but identifying
the various elenents of the preferred sanitary napkins or panty liners as
representative exanpl es of disposabl e absorbent articles having side flaps.
5 Figure 2 shows a top plan vi ew of a sanitary napkin having ring rolled

nat chea 1 IS Lirhh ot g8 o Sploabpcll Bpdl REBrdhd 1 BEARRRE "2 < 10

Det ai | ed iventiompnotshowing the sohleehuti ldﬂntlfymgrthe various elergents ef thet i nvention a

P;?nhnZFEEHWt sé)gﬂnﬁlre absor bent artlg,fﬁ?w prgﬁ)s%ltﬁ eSTlhg

| ani nat esaksorRsmt awiclas haying sids\apsayers at | east one of which is 15 1iquid
pervi @us and at | east one is, preferably both are, strainable. The |ayers

are joine saol der .The .absorbe article has a
body famﬁ {Zfsﬁ sg?%pﬁgl\ffvvéf g”dyﬁ‘gp‘aﬂ Fﬁi@%‘?ﬁ Ffsubstrat e
of fibr ousxtensnmht}mm the sidetflaps The:zones gzre indicatedchyi ha;chedrlim:se 20

pr ef er abl 2 br eat habl e substrate and
an absorbent st in%elﬂure gf}écﬂg%‘ Weewhﬁmdy %am ng surface and the -
garnent facing surface. The absorbent article has a |ongitudinal axis (10)
and ag@ ateral axis (11) as | destRiBtidn 8Snvafiogan conprise any of the
conponents or features usual 1n the art rncluding 1n particular side flap
components and any sort of extensibility or 25 el astication feature known
in the arAccordingpioctherpreskns dmventioy anhiglii speed meehdnicdl i shraining gocesscr di ng to'

“Under gar Reieritk SRepRRe Ahef 1f Brpaties et bR oY BhloPos anicin, o o <

panties tis provided. The daminatdsrepniise atileast twetlayers aty leakt ohe of oihich & t he
pant yjscr of aﬁtﬂ%flaﬁ’i’ﬁn& Bf1elstortefis Cﬁfg}‘&%lggﬂk %ﬂﬁmaﬂ-ﬂe‘lﬂéq;ﬁrrﬁ gk sani t ary

napkin or I ner COIT%I’I ses a orti-on
joined at least y soldering:

The absorbent article has a body facing surface, -typically_ provided by a liquid

impermeable substrate of fibrous or film like structure; a garment facing surface,
20 preferably provided by a liquid impermeable, but breathable substrate and an

absorbent structure placed between the body facing surface and the garment facing

surface. The absorbent article has a longitudinal axis (10) and a lateral axis (11) as

shown in the Figures and can comprise any of the components or features usual in

the art including in particular side flap components and any sort of extensibility or
25 elastication feature known in the art,

The preferred sanitary napkin or panty liner made according to the present
invention has a pair of side wrapping elements (or “undergarment covering
components") that provide coverage to the wearer's panties to reduce side soiling

30 (i.e., staining of the edges of the panty crotch) without the use of conventional
flaps. L

The preferred sanitary napkin or panty liner comprises a main body portion
comprising a liquid pervious topsheet, a liquid impervious backsheet joined to the
35 topsheet; and an absorbent core positioned between the topsheet and the
backsheet. The side wrapping elements are either integrally formed with the main



cbnprising a liquid pervious topsheet, a liquid inpervious backsheet joined
to the 35 topsheet, and an absorbent core positioned between the topsheet*

and the bgek The side wrapping elenents are either in r med
o The Moty T08 0102 PRFITRLS/132b8

PCT/ US95/ 13208 7 body portion-which is preferred or joined to the
garnent-facing side of the main body portion inboard of the | ongitudinal

si de edges thereof. The side wapping el énents are each provided with at

| east one zqne. of xtensib | ity teferably two spaced. apart zones of
extensi bilitYy, y\ﬂﬂr@?f‘ H hsﬁf errfegaqu Jﬁ“}?ﬂé&iﬁe igﬂnpgg%g%{lg ls'(g%tcﬁe‘i'e main '

| ongi t udi nalbodgpoetion inboarfd dftthe ddngitndinal side edges ¢herddfe zones of
extensibility are regions of the side wapping el ements that have a greater
range of extension than the adjacent regions of the side wapping el emants
10 The di sposablheasifle sym@ppipg clementyare cack; pravided gthcat lnagt ore anepf

referencs tfbx?en%ibﬂityar]ﬁe *ntvﬂf ﬂéHdY a einnekbdﬁ‘éﬁfenﬂbﬁﬂymtvﬂu&v%as
adult or baby di aper L g |ncont| | se té_égt% mgééonesn of
extensi bili tsé“’é%‘?ﬂﬁ

i nyentJ i gn. Hnicle. The zenmoﬁémmmmpmmms a:f&héh @fd&Bﬂmpphggsla?éms dhdth the
mai n body p LqQn a ent a e re or

ext endi ng a%&ﬁ% tef' Rﬁgesé‘g?’f %mgh t‘ﬂ@c’ffg ﬁ%%i‘? %’ﬁ%

wr appi ng el elements.and t he | ongi tudi nal si de edge of t he mai n body portlon

where thg side wapping el ements 20 extend beyond the |ongitudinal side
edge of the main bodé portion. For these integral side w apping el enment

designs it iBhepdispesablsi artiglecorabsorbant ligyid is iberd cbelew rbyorefersness tayn
extensi bilit % kinrﬁ ﬁnépm&@ﬁbﬁﬂﬁlcts'sugh a§ﬁ§ﬁlt BX bEts ilapérs ppne

extendgs across |tud| nal side, edge of _the bodyHngg
Al t er nat i vel3fult o‘F‘ %Hﬁﬁ“ﬁ&"@l’gﬁ‘ﬁﬁt “%PEI?’“&F@ Vel %Bﬁ‘yét e
el ement s androvhithéprocessadfithe padeitdneetitibngar nent - faC| ng side (and which are
unattactigd outward fromwhere they are attached) the distance between the
If the side wrapping elements are formed integrally with the main body
portion of the absorbent article, notch regions are formed extending around the
intersection between the perimeter of the side wrapping elements and the
longitudinal side edge of the main body portion where the side wrapping elements
20 extend beyond the longitudinal side edge of the main body portion. For these
integral side wrapping element designs it is preferable when at least one
symmetric pair of zones of extensibility extend into said notch regions, i.e. each
extensible zone extends across the longitudinal side edge of the main body
portion. -

Alternatively for side wrapping elements which are provided as separate
elements and which are attached to said garment-facing side (and which are
unattached outward from where they are attached) the distance between the
laterailly most inward points of the zones of extensibility and the longitudinal
30 centerline is preferably in the range of 40 mm to 50 mm.

Generally the zone of extensibility can be primarily extensible in the
longitudinal direction or primarily in the transverse direction or in any direction
falling therebetween. For integrally formed side wrapping elements the zone of

35 extensibility is most preferably extensible in a direction following as close as
| ‘possible the adjacent outer perimeter of the absorbent articie. Preferably the zones
of extensibility are provided with corrugations having fold lines.



| aterally nost inward points of the zones of extensibility and the

| ongi t udi nal 30 centerline is preferably in the range of 40 nrmto 50 fm .
Gener alweg okfiggezone of extensibility can be primarily ext ewmsyrbsos/zsost he

| ongi tudinal direction or primarily in the transverse direction or in any
direction falling therebetween. For integrally forned side w apping

el enrents the zone of 35 extensibiligy is nost preferably extensible in a
direction following as close as possible the adjacent outer perineter of
the absorbent article. Preferably the zones of extensibility are provided
Wi th corrugations having fold |ines. WD 96/ 12462 " :
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topsheet or thr

hout its_extenston. Further, the topsheet, is T10Qid
per vi ous SHEMSALY Fmgqurla\pdi'hfsefogm? aRays gtnmveotﬁmmﬁ@g tB% sl edge of | y

penet r at ¢hé partieg betweenithe fdldedportibn f ithedide igeelemens. be manuf actured
from a w de range.of rraterials such as woven an non woven mat eri al s;
20

The topsheet (2) is compliant, soft feeling, an non-irritating to the wearer's skin.
The topsheet also can have elastic characteristics allowing it to be stretched in one
or two directions in portions of the topsheet or throughout its extension. Further,
~ the topsheet is fluid pervious permitting fluids-(e.g., menses and/or urine) to
25 readily penetrate through its thickness. A suitable topsheet can be manufactured
from a wide range of materials such as woven and non woven materiais;
polymeric materials such as apertured formed thermoplastic films, apertured
plastic films, and hydroformed thermoplastic films; porous foams; reficulated
foams; reticulated thermoplastic films; and thermoplastic scrims. Suitable woven
30 and nonwoven materials can be comprised of natural fibers (e.g., wood or cotton
fibers), synthetic fibers (e.g., polymeric fibers such as polyester, polypropyléne,

or polyethylene fibers) or from a combination of natural and synthetic fibers.

Preferred topsheets for use in the present invention are selected from high loft
35 nonwoven topsheets and apertured 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
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polymeric materials such as apertured fornmed thernoplastic filns, apertured
plastic films, and hydrofornmed thernoplastic filns; porous foans; )
reticul at wbdegrpa®s reticulated thernoplastic filns; and thepowsasiizes.
scrinms. Suitable woven 30 and nonwoven materials can be conprised of
natural fibers (e.g., wood of*cotton fibers), synthetic fibers (e.g.,

pol yneric fibers such as pol yester, pol ypropyl ene, or polyethylene fibers)
or froma conbination of natural and synthetic fibers. Preferred t opsheet s
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“surface wasimpermegble topshees Saf liquids.| n a preferred enmbodi nent, surfact ant is
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cur f ace of TH Dpd sidace Bhthe, fstned ruim opshest catbe hydiopfilic 56’ d «o Béip”°"
liquid to transfer though the topsheet faster than if the body surface was not

20 hydrophilic. In a preferred embodiment, surfactant is incorporated into the

polymeric materials of the formed film topsheet such as is described in PCT-
publication WO 93/09741. Altematively, the body surface of the topshect can be
made hydrophilic by treating it with a surfactant such as is described in U.S.
4,950,254.

25 . : _
Another alternative are so called hybrid topsheets which incorporate fibrous and -
film like structures particularly useful embodiments of such hybrid topsheets are
disclosed in PCT publications WO 93/09744; WO 93/11725 or WO 93/11726.

30  The topsheet (2) typically extends across the whole of the absorbent structure (4)
and outside the area coextensive with the absorbent structure (4). As indicated in
Figure 1 the topsheet (2) extends and forms part or all of the preferred side flaps
as shown and designated 52 in Figure 1. '

35 When reférrin'g to the topsheet a multi layer structure or a mono layer structure
are contemplated. If the various layers of multilayer topsheets are joined to each



made hydrophilic by treating it wwth a surfactant such as is described in
U S 4,950,254. 25 Another alternative are so called hybrid topsheets which
i ncor pokwag eg/fauey ous and filmlike structures particul arl Y p @{s%[ o
enbodi nents of such hybrid topsheets are disclosed in PCT ﬁ ¥%ns wo
93/09744; WD 93/11725 or WD 93/11726. 30 The topsheet (2) typically
extends across the whole of the absor?&nt structure (4) and outside the
area coextensive with the absorbent structure (4). As indicated in Figure 1.
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accor di ng yhsid, fapshset WW&MOWONM rsuch aronultinlayet desigaibitngtherhe

hybri & t opriltilayer tsmmedu@:bay rirfary other 5
mul til ayeédéf(%ggg?tps SL\% as ?Jlmar sec%a@? g‘ﬁ'ﬁgggtﬁg% S are
al so consl JUIERERS 0 Jﬁ’é‘eﬂo‘%é@" byPTOgEsS aﬁ@Qfémst(aém)mmgt to the
present iimyemtioron Absor bent structure 10 The absorbent- structure is shown
as a single entity (4) in Figure 1. It can include the follow ng
conponents: (a) optionally a primary fluid distribution |ayer preferably
together with a secondary fluid diAhsoiient staxctireyer; (b) a fluid storage

| ayert0 (c) optionally a fibrous ("dusting”) layer underlying the storage

| ayer; n.ﬁi% ot her o t| onal conponents. a Primary/Secondary Fluid
s S

Di stri but HBVRAA s'@ﬂﬁrﬂﬂﬂéﬁﬂ)dﬂ Figureab Jlp cas inchader uct ur e
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and a se d rrbutr r
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15  (d) other optional components.

20 One optional component of the absorbent structure according to the pre_sent'
invention is a primary fluid distribution layer and a secondary fluid distribution
layer. The primary distribution layer typically underlies the topsheet and is in fluid
communication therewith. The topsheet transfers the acquired fluid to this primary
distribution layer for ultimate distribution to the storage layer. This transfer of

25 fluid through the primary distribution layer occurs not only in the thickness, but
also along the length and width ‘ directions of the absorbent product. The also
optional but preferred secondary distribution layer typically underlies the primary
distribution layer and is in fluid communication: therewith. The purpose of this

. secondary distribution layer is to readily acquire fluid from the primary

30 distribution layer and transfer it rapidly to. the underlying storage layer. This
helps the fluid capacity of the underlying storage layer to be fully utilised.

b Fluid -' r
- 35 Positioned in fluid communication with, and typically underlying the primary or

. secondary distribution layers, is a fluid storage layer. The fluid storage layer can
comprise any usual absorbent material or combinations thereof. It preferably



distribution |ayer for ultimate distribution to the storage layer. This
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20 :
Suitable carriers include materials which are conventionally utilised in absorbent
structures such as cellulose fibers, in the form of fluff and /or tissues. Suitable
carriers can be used together with the absorbent gelling material, however they
can also be used alone or in combinations. Most preferred are tissue or tissue
25 laminates in the context of sanitary napkins /party liners.

An embodiment made according to the present invention is shown in Figure 2

where the absorbent structure (4) comprises a double layer (42) tissue laminate

formed by foldmg the tissue onto itself. These layers can be joined by soldering
30  both layers to each other.

Modified cellulose fibers such as the stiffened cellulose fibers can aiso be used.
Synthetic fibers can also be used and include those made of cellulose acetate,
polyvinyl fluoride, polyvinylidene chloride, acrylics (such as Orlon), polyvinyl
35 acetate, tion-solu_blé polyvinyl alcohol, polyethylene, polypropylene, polyamides
(such as nylon), polyesters, bicomponent fibers, tricomponent fibers, mixtures
thereof and the like. Preferably, the fiber surfaces are hydrophilic or are treated to



structures such as cellulose fibers, in the formof fluff and /or tissues.
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20  such as rapid wicking of fluid along the length of the pad.

25 The absorbent structure according to the present invention can include other
optional components normally present in absorbent webs. For example, a
reinforcing scrim can be positioned within the respective layers, or between the
respective layers, of the absorbent structure. Such reinforcing scrims. should be of ,
such configuration as to not form interfacial bamers to fluid transfer, espec:ally if

30 positioned between the respective layers of the absorbent structure. Given the
structural integrity that usually occurs as a result of thermal bonding, remforcmg
scrims are usually not required for the absorbent structures according to the
present invention.

35 Another component which can be included in the absorbent strucmre accordmg to
the invention and preferably is provided close to or as part of the pnmary or
secondary fluid distribution layer are odor control agents.. Typlcally active carbon
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stretch in one or two directions.

The backsheet typically extends across the whole of the absorbent structure and
20 can extend into and form part of or all of the preferred sideflaps as shown and
designated 54 in Figure 1.

The backsheet can comprise a woven or nonwoven material, polymeric films such
as thermoplastic films of polyethylene or polypropylene, or composite materials

25 such as a film-coated nonwoven material. Preferably, the backsheet is a
polyethylene film having a thickness of from about 0.012 mm (0.5 mil) to about
0.051 mm (2.0 mils). '

Exemplary polyethylene films are manufactured by Clopay Corporation of

30 Cincinnati, Ohio, under the designation P18-0401 and by Ethyl Corporation,
Visqueen Division, of Terre Haute, Indiana, under the designation XP-39385. The
backsheet is preferably embossed and/or matte finished to provide a more
clothlike appearance. Further, the backsheet can permit vapours to escape from
the absorbent structure, i.e. be breathable, while still preventing exudates from

35 passing through the backsheet. Also breathable backsheets comprising several
layers which are joined to each other can be used and are prefembly joined by the
method according to the present invention.
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inventlon shown in FIG. 2, the side wrappmg elements each comprise laminate
having two zones of extensibility 56 therein. The extensibility of all the zones of
extensibility 56 on the side wrapping elements can be in the same direction..
20  Alternatively, one or more of the zones of extenmbﬂxty 56 may be extensible in a
different direction. Also the extensibility in each zone 56 can vary if so desired.

The zones of extensibility 56 are preferably rendered capable of extending
between about 20% and about 90%, more preferably between about 50%. and
25 about 80%, and most preferably between about 70% and about 80% under the
forces associated with wearing the sanitary napkin in a pair of panties. The zones
of extensibility 56 are also preferably extensible without being elastic. Further,
any inherent elasticity in the zones of extensibility 56 (that is, any tendency of the
material comprising the zones of extensibility to return to its original dimension)
30 is generally relatively low to non-existent. ' -

s Steps a i th ent invention -

The first process step is to provide at least two layers for being joined to form a
35 Ilaminate in accordance with the present invention. Usually the layers are provided
at a fairly high surface speed as roll goods. They can form separate layers to be
combined with other materials or other structural entities thereafter. Preferably
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used The neoheremtep according to the present invention is the joining of
the layers provided and conveyed according to the present invention by

sol dering themtaqo each other. The solderin |s consj dered gjsefurh onl
provi de per Fi soldering should withstand at least a pee gth of 0.4 N/2, e pee

strength is the strength required to peel apart the materials joined to each other on

20 a sample strip of 2.5 cm width. A full test description is included in the following.
The soldering strength can of cause not exceed the material strengths of the
materials joined. Therefore an alternative to the test against 0.4 N/2.5 cm can be
the internal cohesion test. In this test a soldered connection is delaminated. The
soldered connection satisfies the test if one of the materials is destroyed.

25 :
Joining materials by soldering requires to apply a solder to one or both surfaces to
be joined and bringing the surfaces into contact before the solder cools below its
solidifying temperature. In order to apply the solder it is heated to a temperature
above its solidifying temperature and applied in a similar fashion or the same
30 fashion as adhesives are applied. As a matter of fact the same eqmpment used
today for applying adhesives can be adapted to apply the solder to the respective
surface where it is needed. Methods like contact coating, roll coating, coating by
spraying in random or designed patterns (such as swirl coating,) can all be used to
apply the solder accordmg to the present invention.
35
When bringing the surfaces to be joined together the solder contacts both surfaces
intimately at a temperature above its solidifying temperature. It creates a
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pr esent t %?HE Vel Malelfal ng%m f to as
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test for froni the HOB.aFuller Company, Lueneburg, Germany. The operating temperature
of this solder is about 120°C to 140°C while comparable hot melt adhesives such
| as Findley 990-374-b, available from Findley, Rosendaal, The Netherlands, have
20 operating temperatures of about 135° to 145°C.

The last necessary step in order to provide the laminates having extensible zones is
the mechanical straining in order to render the zones extensible designated to
become extensible. As discussed above mechanical straining can be provided by
25  any of the methods known in the art. However the most preferred method is ring
rolling according to the above identified prior art publications. In the ring rolling
step two rolls of meshed grooves interlock and thereby force material transported
through the rolls to extend perpendicular to the groove direction. Since one of the
materials forming the laminate is liquid permeable the solder in these high speed
30 processes will penetrate the apertures providing the permablhty and would
~ typically cause build up on the ring rolling process. This is prevented by use of a.
solder having no stickiness at the point of mechanical straining any more.

It therefore has finally become posslble to manufacture extensnble zones in
35 laminates which laminates are permanently joined prior to the mechanical stmnmg
used for rendering designated zones of the laminate extensible.



sol der is described bel ow. Adhesives can be distinguished fromthe sol der
10 according to this test thereby allowing to better understand and repeat
the present invention. Solder nmaterials can be e.g. adhesi ve naterials

wi t hout t @M% i er additives usually used. Alternativel yPREYSIYIF208 .
materials of high coherent strength with 15 mel'ting points simlar to
those of hot nelt adhesives can be enpl g.ged One such sol der exanple is a
cl eaning naterial designated Euller HS3 New, available fromthe H B.
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speed 3@ processes will penetrat;%@&%ures provi di ng the
pernmeability and would typically c up on the ring rolling
process. This is prevented by use of a sol-der having no ‘sticki ness at the -
poi nt of ne ' OB P,Egm : %tﬂﬁfe
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need t e E'??aﬁorfa%?eét strainable" it is neant that the materi al

under goes permanent deformation w thout destruction of its integrity.
However the conbination of ngp.stLaimall.e. L Skl pable material can be
strai ned. For exanple non-st r1ojm: W TTr 5 strainable polyneric
filmcould be strained. In this case the filmis permanently

. The peel strength test analyses the force required to delaminate a connection
20  between materials when one material is peeled from the other material at a 180
degree angle. In respect to defining a permanent connection it has been found
most sensible to create a realistic sample of the soldered material connection and
analyse the peel strength between the actual materials to be soldered to each other
rather than attempt to standardise the materials or solder application. The test is
25 conducted on a sample strip of 2.5 cm width having sufficient end tabs to apply
the peel force equally across the whole width of the sample to be tested.

The peel strength of a soldered connection between materials is sufficient if the
force required to delaminate the soldered connection is 0.4 N/2.5 cm or if the
30 connection can withstand holding a load of 40g without delaminating.

As already indicated materials having a cohesive strength less than the required
0.4 N/2.5 cm are still considered permanently connected by soldering if the
material experiences destructive failure rather than the soldered connection.
35  Obviously this test is substantially easier in executing than the force measurement
of the peel strength. It can also be used on materials having higher cohesive .
strength than 0.4 N/2.5 cm provided one of the materials and not the soldered



defornmed (and provides the desired zone of extensibility) while the
non-woven woul d be locally destroyed (fibres or fibre bonds breaking) buat
ot her wiywp@ ofgsigan firnmy soldered to the film 10 PCT/US95/13208 .

Test nmethods: All tests conducted in respect to the present I nvention’
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50% unl ess stated otherwise. Al tesfi8nmaterials are conditioned at this
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ensuring that the open side of the test material remains untouched and is only
exposed to clean air; )
- apply a second substrate, the stickiness substrate, to the untouched side of the
20  test material under a certain pressure; "
- measure the force required to peel the second substmte from the ﬁrst substrate

A. solder material will have a peel force of zero at the test temperature while test
materials having a peel force greater than zero are not useful in the process
25  according to the present_ invention.

The test material should be heated/molten to the temperature according to the
manufacturers instruction of the test material. Care should be taken with test
solders which undergo curing after bemg heated and cooled down. Even so they'

30 may appear sticky prior to heatmg they can be non-sticky after being applied; i.e.
after curing. :

The test solder material to be checked is applied to a substrate in the usual way in
which adhesives would be applied. For the current test method it has been found
35 that using a Nordson slot coater with a 50mm wnde nozzle available fmm a
Nordson, Lueneburg, Germany is useful The solder is applied for this test in a
width of at least 2.5 cm full surfacecoaungataspeedofthefirstsnbstmteofat



The sti cki ness test attenpts to distinguish a solder material froma tacky
adhesive. Typically the distinction will be quite apparent when sinply '

t puchi ng surface of a solder material versus an op of an
adhesi ve.‘%ac?&ﬁg’&z in order to define the distinction the fgﬁ?@# g?ogs‘t
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- a polyethylene film having a thickness of between 20 and 30 micrometers. Solders
having application temperatures too high to be applied to polyethylene films will
usually not be considered at all in the context of absorbent articles. = Should
however in a specific case a solder be considered having an application
20 temperature so high that the polyethylene film would not be able to withstand the
application of the test solder (e.g. burn through) then a polypropylene film, or in
extreme cases even a polyethylene-terephthalate film can be substituted. It should
however be considered that solders having a too high application temperature will
not be useful in the context of disposable absorbent articles and typical
25  application temperatures are well below 200°C, usually below 150°C; except for

soldering tissue materials useful in manufacturing disposable absorbent articles.

After the solder has been applied to the substrate it is allowed to cool to the
temperature at which measurements are to be taken. It has been found that one
30 critical temperature is about 20°C since most manufacturing processes run around
room temperature, i.e. about 20°C. The other typically critical temperature is the
body temperature of the wearer of disposable absorbent articles since according to
the objectives of the present invention any stickiness of the solder to the skin of
the wearer should be prevented. Inéluding a safety margin 40°C is considered to
35 be an adequate upper limit below which the solder material has to be non-sticky
according to this stickiness test to achieve this objective. Therefore two qualities



by spiral coating) are non-acceptable in the context of this test. O
course such coating patterns can be used for applying the solder in the*
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E@} IUtslgg of, theysolder un]dzer a pressure of 0.4 N/cm. The application of the pressure can
: be conducted by usmg a weight in accordance with the size of the test surface
area (for the minimum test surface area this welght would be 1 kg) and extending
essentially to the test surface.

5 - - - |
Upon applicatioh of the test weight care should be taken that no uneven weight
distribution is introduced e.g. by tilting the weight. For the preferred solders
according to the present invention the test result will not alter over a wide range |
of compressions of up to 4 Nlcm2 or even 10 Nlcm2 |

The compression under which the second substrate is applied to the soider surface
~ should be maintained for at least 30 seconds up to 1 mmute The welght is then
removed and the samples are left for another 30 seconds to1l mmute

35 The measurement of peel strength then can beconducted by _atte_mp_ting to peel one
surface away from the other and measuring the required force with highly
sensitive force gauges. This measurement is well known in the art to distinguish



26 of sol der can be distinguished one which is non-sticky at 20[err] C or
bel ow and one preferred quality which is non-sticky at4[err]C or bel ow. The
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accordance with the size of the test surface area (for the m ninmumtest
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samples a value of stickiness can be measured as indicated above. Of course great

care must be taken to ensure that no other forces (e.g. electrostatic forces) are

involved in particular if the test is conducted with polyethylene films as the two

20  substrates.

Selective sold ial

. Selective solder materials which are non-sticky in conjunction with particular

25  surfaces but sticky on "other” surfaces are also contemplated according to the

process of the present invention. Their use is of course limited to joining

materials where the surfaces which may get into contact with the solder (such as

the steel surfaces of machinery or human skin) are not any of the mentioned

~"other" surfaces. |

30 - | . . .

' For example the absorbent structure (4) shown in Figure 2 as having two layers

(42) may employ a selective solder. The solder in this context could be e.g. sticky

to human skin even after cooling down to room temperature since the absorbent
structure 4 will be fully enclosed in the backsheet (3) and the top sheet (2).

35 '
One material a solder can be sticky to is another layer of the same solder. This
characteristic is in line with the present invention since a layer of solder could be
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PCTI US95/ 13208 . 21 between the strength of different adhesives. Due to” t he
attenptwoos/epgsure a zero force value (i.e. non-sticki nexOr/ysssniznsce
measur enent creates substantial problenms in respect to the accuracy of the
results. When neasuring an absolute value of zero the variation, also known
as neasurenent noise, is strongly 5 22anplified. Therefore it has been
found that the stickiness test identifying the solder is satisfied if the

second sappliedab eacle bf the 6w surfaues to ibeJoined. Arcemimmﬂmdssfoﬁrsomerm s is

edges 3?503%%’ ?Ykew“?eléﬂb@?a%s%%ﬁrﬁsﬁ% FHRbE he S BF e s Sond

subst r at sinées ihdinpraves cthe | permanentg comiection dorthed accerding o tthe tpresest i cki ness
of the t &% der.. If the second substrate del am nates and falls off

within l'ess than 5 seconds, preferably right away, the test sol der

sati s¥ies the criterium of non-stickiness. 15 Sanpl es where the second
substrate remains joined to the first substrate are not considered sol der
materials in the context of the present invention. For these sanples a

val ue of stickiness can be nmeasured as indicated above. O course great
care nust be taken to ensure that no other forces (e.g. electrostatic
forces) are involved in particular if the test is conducted with

pol yethylene filns as the two 20 substrates. Selective solder materials
Sel ective solder materials which are non-sticky in conjunction with
particul ar 25 surfaces but sticky on "other" surfaces are also
contenpl ated according to the process of the present invention. Their use
is of course limted to joining materials where the surfaces which may get'
into contact wwth the solder (such as the steel surfaces of machinery or
human skin) are not any of the mentioned "other" surfaces. 30 For exanple

t he absorbent structure (4) shown in Figure 2 as having two | ayers (42) nmay
enpl oy a selective solder. The solder in this context could be e.g. sticky
to human skin even after cooling down to roomtenperature since the
absorbent structure 4 will be fully enclosed in the backsheet (3) and the
top sheet (2). 35 One material a solder can be sticky to i.s another |ayer.
of the sane solder. This ' '
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characteristic is in li Wit thelolresent I nvention since a |ayer of
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ne h
EOC!I'??JrSQE?Ul : b;&zh gﬂlﬂ!ﬂ'ﬂﬂjwﬂmnl ‘ the two surfaces to bg Rfsggpm,f\

certain stickiness of solder to sol der even bel ow the solidiTying
tenperature woul d then usually be wel cone since it inproves the pernmanent
connection forned according to the-presggt I nvention. 5 WO 96/ 12462
PCT/ US95/ 13208. 23 Clainms 1.) Hi gh spee@’nechanical straining process to
provide |ampates for use in disposable absorbent articles having _
extensi bl e . said process conprising the 5 steps of - providing a
first and a second continues |ayer, at |east one of said |ayers being

stai nable a . ' d.rst, . r L NG, QL. Vi OUSe 1 . -
conveyi ng sgi dﬁlglj# ?é%dné‘??ﬁf“&%‘e%%#@ﬁa%}%%&n tAa p%uclﬁ? ﬁ%ﬁ@aﬁegcﬁro%fe n

cont i nuous| flispesablenapsochent articlas havingsextensihie aanes, a3idrprogess comprising the

provi de ¢ | %g\g{:e, sai d sol dering using a solder which is non-sticky at
20[err] C, 15 - mechanically straining said | am nate to render designated
zones of said |lam nate extensible. 2.) Process according to claim1 wherein

sai d di sposalprevididgod Piefitandrd st conttmfedayer] it RastkineSofosaid Wyes beime’ s
used in the Cr'OtlglhpE r%% of ﬁan Yag'deh&apr H\%ﬂt 20. said articles have side
flaps, saidSCHgRoP §§ g}ﬁﬂds 1%, laysF being fiamd periolSiext endi ng beyond and

wr appi ng around the side edge of the crotch portion of said undergarnent,
sai d ex§gnsi y' ' ) | < . so. a5 to allow said

si de flcii‘gs tgbﬁﬁﬁ%ﬁ%ﬁq ﬁﬁggis%ig%@ﬁ%h@%e%e:%@é edges of said
crotch portion of said undergarnment. 25

' - continuously joining said first and said second layer by soldering to provide a
laminate, said soldering using a solder which is non-sticky at 20°C;

15 - mechanically straining said laminate to render designated zones of said laminate
extensible. |

~ 2.) Process according to claim 1 wherein said disposable absorbent articles are
sanitary napkins or panty liners used in the crotch portion of an undergarment,

20 said articles have side flaps, said side flaps comprising said laminate and
extending beyond and wrapping around the side edge of the crotch portion of said
undergarment, said extensible zones in said laminate being located so as to allow

said side flaps to conform to the individual shape of said side edges of said crotch

portion of said undergarment.

3.) Process according to any of the preceding claims wherein both of said first and
said second continues layer are strainable.

4.) Process hccordiﬂg_ to any of the preceding claims wherein said laminate has a
30 surface speed of at least 0.5m/s, preferably at least 1.5m/s, in machine direction
when starting said straining step.

5.) Process according to any of the preceding claims wherein said straining is
_ conducted in a direction parallel to said machine direction.
35 |
6.) Process according to any of the claims 1 to 3 wherein said straining is
conducted in a direction perpendicular to said machine direction.



3.) Process according to any of the preceding clains wherein both of said

first and said s : 1 yer are stainable. 4.) Process according
to anywﬁggm‘;zoramﬂnm'lmi’"yﬂmgrei n said | am nate haspeTR/895/13208 f ace
speed of at least *O5m s, preferably at least 1.5m's, in nachine direction
when starting said straining step. 5.) Process according to any of the
precedi ng clainms wherein said strai n?gg is conducted in a direction

parall el to said machine direction. 6.) Process according to any of the
claims | to 3 wherein said straining is conducted in a direction ' _
perpendi cul ar to said machine direction. WO 96/ 12462 L o
PCT/ US95/71)B Ryecezs apcordimg, @ Anyaef shaiclaims ol 4ay3 owherpis gaid stmining ois3 wher ei n
sai d str gbhhddt9ed ﬁpﬂﬁl‘@{deﬂi' aghin ; said nmachine direction. 5 8.)
Process ggggr di ngt to any -of ‘ﬂ?e prg?gglﬁh%tgcl ai ns wherein said sol dering
uses a solder which is non-sticky at 40[err]C. 9.) Process according to any .
of thg preyrPicess Rcaidiig WhaiyoMnthe Préebedingadlainisowhérein sakPsolderirighgses @l | 1 ng -

Process. fier which is non-sticky at 40°C.

9.) Process according to any of the preceding claims wherein said straining step
uses a ring-rolling process.
10 B



