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WEI NSHENKER FI ELD OF THE | NVENTI ON The present invention relates

general ly

to absNON-OGCUUDINGs EIRUIRSIMRERNVIOUS s COMPOSITESBACKSHEET
napki ps, di sposabAlD HEBITHERESR AN Al ABSORPIIVE DRVICE 5

i nvention has particular relation to a backing for such devi ces which
exhibits a highly desirable tactileB.nKESdY AMINMANtS exposed surface,
whi ch prevents transmission of |iglPUN 4056PHe€URR@I n t he absorptive
devi ce through the back side of tFJGENEBEINSHENKER:, yet which 10

| mproves wearer confort by substantiall reventing occlusion of the
wearer's skin by those portions M&%ﬁﬁﬁhﬁm cone in contact

therew t h.
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BACKGROUND OF THE iNVENTION™ '

Absorptive devices, such as diapers, sanitary
napkins, disposable bedpads, incontinent 'I';Sa’a"sc. and the like"
are well known. These devices are used to absorb liquid
from the human body and retain that liquid. It is also known
to cover the exterior of il"i:éuséﬂ‘_ devices with a flexible, plastic
sheet to prevent the':liﬁ:ﬁid absorbed from striking through

the absorptive device and soiling other adjacent clothing,
such as bedding ‘and wearing apparel. Aithough stich
waterproof plastic sheets of the prior art are highly effective
in preventing strikethrough and help contain the liquid within
the absorptive device, théy also tend to be uncomfortable to

‘wear. Accordingly, numerous prior art attempts have been

made to provide breatheable 'B'é‘c'ii:éi;feétswf'&- "such absorptive
devices, i.e., backsheets which are resistant to the passage
of liquid moisture, but which are, at 'lea's't' to a degree,
pervious to the passage of gases and vapors.  The’ purpose
of such prior art breatheable backsheets is' to provide
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30 of such prior art breatheable backsheets is' to provide 35 2

comuni cati on between the interior of the absorptive: device and the
exterior of the absorptive device, thus permtting evaporation of "the
absorbed l'iquids to the atnosphere and air circul ati on between the interior
and exterior of- the absorptive 5 device.j Exenplary = of -such prior art
absorptive Smamcatiom et he

U. S. Patent 3,989~ . doetwesns Ipe Rt : , .d976; U S. Patent

3, 156, 242 i ssued and @f\@WexéérioP”oM‘ﬁ%”b rJ‘.JC})JiQy ri 4;&f’€oab5¢mp$l_v_e_ demicent
2,119,610 issuedevgg T%sker- on June-'7, °P8EP iwﬁsﬁevmeentthas4§g,-,§ﬁ§mgssued
to Thomas on April B2 R6ef thelabsorimehliquias Sig g atH’d?' Patent
4,341,216 i ssuedircutat@re betwesrh M Yn%]' 1982, The aro EP@F& @Bp[eair
comonly ‘ass§ gnggyicgat ent to Cbenour. di !5°5I 8g se’gedlogpoﬁabée_abﬁo&pwve

provi ded with a two-ef enent breatheabl e backsheet. The two el enments are a
vapor - pervi ous, rel ati velbxemplary- | ioys..outer sheet and a =
0 P B ey or Suth tg?] : 'FEt.;pFﬁéw.tm dbejcegen t he

I aui doi . . nanel. . .The.
iter “shoet and gt abe ETRBteghle hacieiesteare comhbiiye588GheRcl B Of { ne

out er sheet andeﬁlq e )

di sposabl e di aper?‘eNthl 982|867 issuedl t6)Bidson -\Noqys.outsr anel ~dPscl osed

by Cbenour pref Ratbhy gq.gp[j@eg%&wl% ri-c fl m(fmeﬁl '+ ntP76a PaStern of
ed” t'n ColfiBWr ylas ongNedembled. 1Pati9g5. 25

tapered capijpl anjes describ ] > &
3,929,135 isguec}j'e"\ts"daéﬂfs%_s?)n’"'@n_ﬁmcmed 30, ThSKer 'b;hgy?‘gtf r %931 i s
I've “r ’

en

oriented in a didot iParersuchashatrg! igsgli St 4D of Ont Wpribsgzor nogs. sur f ace
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i qui d-inper meaghli typn 5 firom the al it 4, ; '
of the diaper. . _Iné"t’_’h’zm'yiI?ﬁféQFiﬁ@edJé‘boahmt’"'mi'ﬁs TP e ed
api ces of the OPspewedorsolulycayi, hegies in the outer Sheet
the direction of . ’ - | |
o 'I,‘-he aforementioned commonly ass'igned patent .to'
) enour dxs;lqses a d_isposabre diaper - provided with a
two-element breatheable backsheet, The two elements are
VaDOr-Barui e °
' p?r ?gr_wous, relatqygly quu:dfimpervious.outer sheet énd a
’ blqurdflmperwous inner panel. The ihnéf paﬁél fs placed
. et:;een the outer sheet and an absorbent core of the device
N the crotch region of the disposahia Aiar. The r
. -rotct io ISposable diaper. Th i
e ! ' the dis Dle. d . e relativel
iquid fmpervnpus_pu_ter panel disclosed. by Obenour preferably
comprises ga polymeric film" .ex'h' iting a pz f
Ses a _ - hibiting a pattern of
pris e _ ] . tapered
caplllarles as desc_rxbed_ _in commonly .a_ssigned u.s P:tent

s X _ .
_ ,9.29_,1_3.5 xssuesl to. Thompson on December 30 1975 The u

_e:):xterlor surface of the diaper. In the illustrated
mbodi . . ' '
3 -éa'p':' iment, thlS_ means that the apices of the. tapered
llaries in the outer sheet are oriemad
: €3 In the ‘©r' Sheet are oriented j i i
the absorbent core., IR e direction of

As yvlth ‘the . garher prior art structures, the
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t he absorbent core. As wth the earlier prior art structures, t he
primary thrust of "Cbenoqur i's to permt breatheability between the noist
absorptive core of the device and the atnosphere 35 surrounding the
exposed backsheet of the di sposabl e diaper. 3 Because of the wi de range
of gonditions experienced in use, absorbent3 devices of the prior art
enpFoyi ng breat heabl e backsheets which permt Iimted conmuni cati on between

the absorptive elenment h e.backsheet
have not al ways functlonec! in t%h& ntend‘eég ?%a%érslé’r?%or@‘ﬂg eLienged, |
such devices ar eifsubjSeet ctPsasbrngyhdevices ofr e ppemurest dempiaying

novenents or acti gpgathleable %@Eﬁeet&' WHich "erhft djin g%ﬁbﬁféé%nt he
br eat heabl e backsgeet t her eby v§tt| ng the s round| ng garnents of the
wearer. An alternQetWeeri Hre ardbsasptivech Q'Q’“Pﬁbr o%'édweéhEr abnesrherget '

preserve liqud snmfumﬂbgl the/ - batwsweeﬂ hahbenab%maysvmn&lmnin Ahed
"the' su' rrourldlanC{ ggos her e al§ | nvol ved add a d|t|onal

wear er - cont act i ng"T&)&F IR -15 T nBiAPy Wb% Sﬁ‘élﬁeﬁg 3T&er
used to restrain shbjelctedw:a mghémet'haeuubrtsalr presswresi dudi tol meeements U. S.
Pat ent 4, 200, 1031}sS I t to
Bl ack et al. di sc{af)s%tgt%aﬁn?a ﬁ‘g ?ére?bdugp Méébsor fs%g‘gﬁ%%@ rﬁ%bﬁlnng
body fluids. It the @rmheam@dpachmm.stwm vegtgmgmme fsaeroindinge and

conprises an g OnggfRentsPbfthe wesArbent pad. The pad-is-envel-oped in a
general |y rectangtl ar, nmenstrual fl uid-pervious.w apper.wth the

longi tudi nal edges of the A Alirenativer paiosi agt éﬁpf?ﬂf—"béPn'm&mf’acWﬁ@"eé'l de of
the product. A geg&mfdrty yéct myéﬁve 25|qdmn5ﬁﬁp@'|meabhi|ﬂ)d lﬁéﬁﬁéé’h OUghe

Bgﬁ-ljg shzgte eéve?ﬁ?%" P,}je""' %pemenbtet ttthe %?PJD r{dtggd atmos%?\ere rLas

involved addmg ‘an addltlonal wearer-contacting layer outside
15 a mousture lmpermeable backing layer used to . restrain the

llqmd One such "structure is 'disclosed in U.S. Patent
4,200,103 issted to Black et al. on April 29, 1980,

""The patent to Black et al. discloses an absorbent

product for a'bsorbing_and retaining body fluids. It has a

20 body facing side and a garment facing side and comprises an

elongated, planar absorbent pad. The pad is enveloped in a

. generally rectangular, menstrual fluid-pervious wrapper with

the longitudinal edges of the wrapper overlapping on the

L - garment facing side of the product. A generally rectangular

- 25 ‘menstrual fluid-impervious ' ' barrier sheet is sandwiched

between the wrapper and the pad. The barrier sheet overlies

the garment facing side of the pad and at least the

longltudlnal side edges of the pad. At least two menstrual

barriér seal lines are provided extending longltudmatly with

30 the product and sealing the longitudinal edge portions of the

barrier sheet to the cover. The longitudinal seals are
intended to prevent menstrual fluid from transferring, either -

by wicking or by seeping, across the seal line, while the

fluid-impervious barrier sheet prevents strikethrough of any



~ the'garment facing side of the pad and at |east the |ongitudinal side edges
of the pad. At least two nenstrual barrier seal- 'lines are provided
extending longitudinally with 30 the product and sealing-the |ongitudinal ¢
edge portions of the barrier sheet to the .cover. The |ongitudinal seals
are intended to prevent nmenstrual. fluid fyomtransferring, either by n._',:

W cking or by seeping, across the seal line, while the fluid-inpervious
barrier sheet et h,oug
absorbed f1 ui dSJbes‘bFBEE L ing(c In:El‘rI rba% g!%%%l gﬁ%ferred ?mb?d' entBFack et

al . invention aﬂ'pocﬂdeckl st faje rrmamqmaw pockedalis | farmede hetweent tbe
overlying w apngferiéiC GRest fa.e.g m@'oaféhfa aJvrapéé}e aAE@or‘d?nEhtoS gigaket is

open to free circul ation of noi st eva or air the | nsi de
and the outsideetsalf.adbe ¥ea W%rﬂﬁketv\ﬁePBW B?sr@ﬁ? relreiatieppstit ed on

the | ongituli Nnahoigtgrs wipdrhandir &RNbéth erhapoﬁﬁuedaaad theeyesidérom t he .

-product before ca S skinirritatio The f rvio, wrapper of
Grfacag of

B otk et ol Surtaces of SherKroRRetniiiaraBi, PArsPitaHR! SeRoTied

subst anti al | y pirmalbngiwdmmm -etigfesr iof| thii pbd -xacorké nevaporatdd askd et al .

IS prevented ki-n t I u rface of

the pad by the I%‘E‘%ﬁ%g the SE?J“F& B %ol% W}sqné hl?se‘?- éﬁ{"fn?%["aﬁto Bt at. is

subj ected to pressure, {lie vﬁhadepesv-mes WSRPHGCaa%eﬁlaFHeebuabr.rrUsta wWr apper

to make Comact Yifebrd vﬁﬂ .mdﬁ&hm Ngs c&ﬁw.ge NPEra IRibstar@siiy ShlanhAYer -

Thus, in situak]ons e Wwa IS subjected o continyous pressure,
the pocket for nBBrexs wieateriab W'&'ﬁger mrtﬂm bdPri Blagkay et \alrt e

non-functional preddited arems vsuhmujt nie@ns?ﬂlalt mm@ontd nuwsmtmyte i e.
any air circul ati bet n thg rt ‘ﬁ-@ a er's bo‘cgi)y i ng t
pressure and th%“'%gF?l‘é thgy Bp nﬁ§ % P@vﬁ B ﬁbq{ il dswgféntlal ly
pl anar wrapper tat padabf Bladk teteals uiss sabjecaed ytoppaessurei, btteuwearer's
15 skin causes the ..outermost-.wrapper to make contact with the
| underlying-' fluid-impervious . barrier layer. Thus, in |
situations where the wrapper is subjected to -continuous
pressure, the pocket formed between the wrapper and the
barrier layer will be non-functional in those areas subject to
20 the continuous pressure, i.e., any air circulation between
that portion of the wearer's body applying the p"r‘essure' and
.the ‘barrier layer must be provided through the” substantially
planar wrapper material. |If the substantially planar fibrous
wrapper material disclosed by Black et al.- does not provide _
25 sufficient separation between the wearer's: skin- and the o/
barrier layer of the pad to permit significant air circulation to
occur between the wearer's skin and the barrier layer, this
‘may result in wearer perspiration at -the interface, with
consequent wearer discomfort. ;

30 . OBJECTS OF: THE INVENTION -
Accordingly, it is an object.of the present invention

to provide ‘a composite . backsheet comprising an outermost

liquid-pervious -wearer contactmg layer and -an innermost

substantlally hqund mperwous barner layer, said composite
35 |



F
wr apper material disclosed by Black et at.- does not provide 25
sufficient separation between the' wearer's- skin and the barrier |ayer
of sithe pad to permit significant air circulation to occur between the
vvearer s skin and the barrier layer, this may result in wearer perspiration
at 'the interface, with consequent wearer di sgomc ort. 30
OBJECTS OF. THE | NVENTI ON Accor di ngly, it is an object of the present

invention to provi dgiekeKeBrOYéifg b@ﬁbﬁbﬁ?tf&ormfé Sorf1%aAn aBHSﬁ:{)W@t devHe

l'i qui d- pervious wearer contacti | ayer and an innernpst substantia

i qui d-inpervious b¥ rein | the.rability 4 %oPﬁB‘é'FFe aie, circulatipn b h'é@e"béihﬁg

suitable for use onwaarébsogkini ¥Addee Clithﬂefnﬂ:bé}vlidﬂﬁs Hiriridry 1dyerPiofVislg air
circul ati on between _the

ar.er the UId |rrp arri
| ayer of said conmpoSPT'RO¥AL MPethﬁo?%&'ﬁBﬁa%%P “P%efg'”‘f‘a Pﬂa?feén of
a 5 pocket betwkenpbticetbetwees othaoveargr! a(yveracm@ Iawher kerid i ttve |bayeler
It is anotheg ye ject. of the, present invention to provide. a
conposite, backsheel 'having a résilient, non-wcking polyneric exterior
| ayer - which can provide dtsiai anothesi- objert. of r ¢heatpresentt inventione to

Ki dt |
wearer's skin and tRe,udes é’d;ﬁ&é?ﬁ{p@a‘?:ksﬁ@é&eﬁa%ﬁ'g PE&RehtE S%Qﬂﬂér os

devi ce on which the backsheet ted to norm ress .
caused by the wear ePOYMRIIG B¥teniant ?qut Wb'céhoﬁfér PRy et Q#St?ﬂ'eedpr%‘gent

invention to 1519 pr emdmuﬁvcbet@ee:com@swb&e:b@c&ﬁtwebndhQMbnfmncﬁrnwﬁgr er
contacting surfacengmc.h exhibits a soft and s tactdlle [ %SIOI’] whi ch
i s generally consunBfFHPEf@YPEd S¥fth "@b?fbaq"&da §ndr dgyicen8 ighy the

nonwoven naterial s bypkdﬁdtyiwemdldymdcm&ab]emﬂ htot hermﬂapeéssnreklaused
— by the wearer's body movements.
- It is another object of the present invention to

15 provide such a composite backsheet having a wearer
contacting surfice which exhibits a soft and silky tactile
impression which is generaily consumer preferred when
compared to prior art woven and nonwoven materials typically
‘used in contact with the wearer's skin. ' .

20 . 1t is still another object of the present invention to
provide a composite backsheet having a‘ wearer contacting
polymeric layer exhibiting a multiplicity of tiny apertured
protuberances which minimize contact and frictional forces
with the wearer's skin when there is relative movement

L 25 between the backsheet and the wearer's skin, thereby

' minimizing the sensation of stickiness which often results
when a backsheet does not readily move relative to the
wearer's skin. _

It is still another object of the present invention to

30 provnde a composite backsheet which does not generate a
_' rustling noise .upon movement by the wearer, thereby'
-avoiding possible embarrassment to the wearer.

It is still anothe_r object of the present invention to
provide methods for making such composite backsheets.

35



20° It is still another object of the present invention to
provide a conposite backsheet having a- wearer contacting polyneric |ayer
exhibiting a nultiplicity of tiny.apertyred protuberances whi ch mnimze
contact and frictional forces with the wearer's skin when there S

rel ative novenent 25 between the backsheet and the wearer's sking

t her eby n1n|n12|ng the SeNASICOOSYURE fupe INvEiTIlonof t en resul ts mheh“é

backsheet does n no ' or''s skin, It |s stil
anot her obj ect o %ﬁﬁeyéﬁtiﬁﬁveﬁﬁ58ﬁ%tdﬂ&&n 8Vt$@§§(%§nﬁ£9W |
backsheet wbmpbsdmes backsheet’ fior aselsdjiavgntoiate absorbentd devEe loy; t he

wearer, thergl%% a\éoh’%d%gese%ﬁt%l lya%eesq;%%r ?’3’%\”1 the wearer. It is still

anot her 8bf'8 nti-on *met hods for naklng such
'conp03|téaba@kiheemssu&itanﬁ@ﬁ@@ﬂC&UﬂBug=INHEHWWGENﬂnnnemmnaﬁmhqyan)the

present Bﬂ‘k‘t’% oRid! '&%rj%de'ixtprs%‘i'dd%s?y H ?éﬁé@c@l‘ﬁetﬁn@rr&%@c ad) acent

an absorbent device on wear er backsheet conpr|5|nqau(a) a
first suBswest bging sofl andnsompldant.nabhershy (idy ds jresistendd @) acent

sai d absebtieet udﬂerceonealtcidﬂwermvém redatd vdfto e caaYdray |
wher eby | S re5| tant to noi se under conditions of novenent relative to

t he wear Pdg'bo = and (b) a liquid-pervious potyneric filmsecured in -
superposd@)r.launm1danenxmuusxpaimmanwanﬁﬂlmzﬂeuuneﬂfnnrsunenpdseﬂtw |
layer, sqig QaQQ'&F%Hg%JédE“s?&*a g\x{d aé'lﬁ?l Sdd Ay

zsu ace rotu erance orlglnatlng I n

pr ot uber anc¢es "acr os ts- expose
a. plane laajesoerﬂalgamhme;ﬂm)@ Imy\eshidrid ing rmlmgaltmm mfa

vol cano- lrigleq 13RI Wrd tibd iahcdd ac @) itfs Bligfbsed 'surface, . each .

vol cano- Qrﬁ%hbé¥iﬂé£“§i{2934¥fﬁg‘%n a plane adjacent said innermost \-J_
layer and term1nat1ng to ‘form a-volcano—llke aperture at its:
apex, each of said-voIcanoélikevapertureSwexhibiting-a
multiplicity of oﬁtwardly oriented -cusps which contact the Y
wearer's skin in use-thprevent sticking therebetween, Said
protuberances further permitting air circulation between said
innermost layer and ‘said exterior layer, whereby the wearer's
skin remains substantially-non-occluded by said composite
backsheet at points of contact_therebetween.

&

The interior liquid-impervious.layer may, if desired, be
vaoor—pervious, but this is not a requirment of the present
invention. Those portions of the composite backsheet which dq\)
come in contact with the wearer's skin are non-occluding,
s1nce air clrculatxon may readzly occur between the outermost
and - innermost layers comprising the backsheet._ In addition,
because the surface area of the outermost web in contact with
the skzn 1s very small, there 1s little tendency for sticking
to occur between the outermost layer and the wearer s skin
when relative movement occurs between the two._ As a result,
omposite backsheets of the present invention are generally
percelved as non—stlcky, i. e..there 1s very 11tt1e tendency



P .
mul tiplicity of outwardly oriented-cusps whi ch contact the wearer's skin in
use to-prevent sticking therebetween, said protyberances further permtting
air ‘tirculati on between said innernost |dyer ‘and said exterior |ayer,
whereby the wearer's skin renmmins substantia~l|y.non-occluded by said
conposELe backsheet at points of contact therebetween. The interior

l'i quid-inpervious..,|ayer i f desired, be vapor-pervious, but this is

not a requir mentEost thee %@&ﬁeh Feemtick tortdee skim iang sdretivh dhepeRine
backsheet whi Chvﬂféxpmeméww@e&hemmﬁé‘kew 'secids) RlAtive to the

non-occl udi ng, singe.air ciJc Iatlon Iy occur betme

out er nost and |%ﬁ”§§‘rﬁ§’ﬁ zﬂé %‘(‘Y & 8csheetlt ﬁ’eéd(ﬁvﬁdoﬁ:hat the
becauset Ihle sur L Mﬁrmﬁndmwt@dm?irwbxr{(ibﬁmtﬁﬁy \Metattgtdm& lédyess which
very small,. t ten y. for tlc ing do. oc et n.-the

out er nost Iayer Q{&é‘éfee q@lgc gtaﬁﬁ/é’?g (,5?{3} é{i\ﬁé‘en

t he two. As a hd'mulsttzaimmshct amamm satbsttramqaraelslerntellmmtm ahe
general ly percei FUY , qggxgi.

-6a- for the basl\gﬁh k}ts to slt%%dc%i%llgﬂt t{gorsfil nlgnfc?%ﬁwﬁ:res{(ﬁi% eltq n s body
movenent of the URRLSOSS mAReRRtu ke ahing o Ry iGte aricireiome

absorptive devi ce. It is believed that the tiny vol cano- Ilke apertures
exhibit tiny feathered edges which tend to glide' easily across the surface

of the skin rather than sticking to it, thereby substantlally el im nating

the sticky feeling which normally results when the wearer's body undergoes

novenment relative to prior art polyneric webs. 7 Quite unexpectedly, It
has al-so been | earned t hat ' '
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conposite backsheets of the present invention do not generate the rustling
sounds typically generated by unapertured pol yneric backsheets of the prior
art. This may be of .5 consi derabl e i nportance i'n products, such as ¢
adult incontinent briefs, where these rustling sounds can cause.

consi derabl e enbarrassnent to the weargr. . In a particularly.. preferred
enbodi nent of the present i nventi on’ t he i nner nost

substantially_ 10 Uld i mper vi ous | i's co rised of a very th|n
pol yneri c menbrane \MQ "%’é?ﬂ‘é ‘k‘r‘/ani%% S ?‘?'hdf-"ﬁ""%tthﬁﬁl chis
sufficientl ycmésawdaaeaeﬁéetanbf tthétp#elsedﬁﬁﬁvaﬁtloﬁrGélttfbtngéﬁ@rdteon
novenment of _.the- V\ﬁare ubst anti al | Eg

Ii qui d-i mper NugUsHRE, sﬁﬁvgﬂ ftyd’égﬁHerd geggritgd éé(poi‘”ﬁ@?m"b' This
| ayer may bepslgmeric batksheets Olf haee@trlibrt hart.i narmsapmx ubed ofut er nost

Phe prestnt “Wilnbradle, RO dCIn BRBSHERET speh e BB ISR ons
coating appl beiéfs.t ovbheére %uﬁeacesmng mmdselepnzaausapewmﬁdetbbleb which is

opposi-te the mE KqC veafdrs, . _backsheets of the pr esent invention
provide the %1 esf‘rab *e‘ﬁol C?S?:d | rrperw ous properties characteristic of

prior art pol ymerl c finl @ bRArsicedardy . preferreshnsmbatdiresntni ofi dbeirabl e

tactile and pesddmet i C mﬁmﬂﬁéd es prewd ouslMnaﬁmostassocsﬁsqﬂnaew Wi th
fi brous ﬁnﬂVEﬂf nonwoven str ucl ur es. ition, nposi te backsheets of

t he pre% TBRTYHPYS i é(ef'n‘;?r 89@8"(589r 8? acd’rﬁ"'é’rtt ‘é‘c AYYRRECof contact
Wi t hout creamemgran@mtsnehppawmnsmammﬁionfétemnqtmseyaansmssrTent to the
wearer. 30

speci ficati oﬁuff'c'ﬁnvﬁdégﬁl % “aﬁtgqt}a |'EECE’55DF€'\‘/’%§T€%§ ﬁgl‘gﬁft gﬁd u

di stinctly cupdmi nmovérsemt eswéntthmvmaren,s i body.bel Hewedet he theesent
invention W L 08nRRNWeT lidAid-impervious layer may, if desired, be
15 vapor-pervious. This layer may be secured either to or
beneath the finely apertured ocufermost polymeric layer of the
composite backsheet. In yet other embodiments of the
- present invention it may take the form of a substantially
continuous coating applied to that surface of the finely
20 apertured web which is opposite the volcano-like cusps.
Thus, backsheets of the present invention provide
the highly desirable liquid-impervious properties characteristic
of prior art polymeric film backsheets, but in combination
with desirable tactile and aesthetic properties previously i
25  associated only with fibrous woven and nonwoven structures. /
in addition, composite backsheets of the pfesent invention
provide improved wearer comfort at points of contact without
creating a noise problem which can often cause embarrassment
to the wearer, '

30 BRIEF DESCRIPTION OF THE DRAWINGS _
While the specification concludes with claims

particularly pointing out and distinctly claiming the present
invention, it is believed the present invention will be better

35



2
8 under st ood fromthe follow ng description in conjunction with the
acconpanyi ng drawi ngs in whi ch: Figure 1 is a sinplified perspective view
of & sanitary napkin .enploying a conpdsite bgﬁksheet of the 5 pr esent
invention; Figure 2 is a sinplified cross-secti of the sani tary napki n

shown {_r;‘Flgure | taken al on ction line 2-2 o u,re ure IS
a sinplified cross-é‘@ﬁ%f ?P%do? {h? fo ﬁ? 3’3r Hﬁﬁ?’ﬂ"o‘ﬂ"q‘he
type generally. showntha. ﬁcgmpenﬂimgilmwuagennaﬁh&mm nt correspondl ng- -to
that of section line 2-2 of Fl‘g.ure 1,, and

sinplified -cross-esectional -f94fsth als of s"BBWe‘?ﬁI I%”sg??#f%\r V"E'b °?hét
of:. Figure 2A,. but- shoitany ndpkits employirg mat | compassitet hbacle!ametaroy .the

napi n- toothe weareer .and ..the. type ", of . cont act
, establ i shed. bet\/\sgen%rgﬁéﬂl ?lrr‘l\gérﬁr}g?st surfact -."the wearer’ s r.thlghs::and

the-exterior surface of . con'pﬁiglufs 2 Haok simplified cmlse-ac&banof the csaitamy
..i.: .. DETAl LED DESGRWRTA | .
%&a S%hng? e W 1Nak@n - along sectcoi? Sﬂvﬂho 2-2 of

Figure-1 tthere is sho of asanlt y na
enpl oyi ng a conposi t e fl@¥k&Héet 19 of the present invention. It should be

understood that although the aﬂ@i@@frbenz.\dasl & ‘%ﬁﬁﬁl‘lf'b&d dr%sﬁ'f&ee%nhew Bni S
in the formof a I nci pl es

f
present 25 -inv ?gﬁ t&ﬁéa?'napéﬁmt‘%’ét Pﬂﬂgﬁb ?fﬁ@grﬁﬁgﬁrgé‘i’ﬁr ﬁf\?é‘"br'“
.articles of appar eI Figure bt, r aiadi Itykempatcaapethth)corhesporading] €6 - that.hef . -

ert I n addition, %tham“# Qkihaekvq&'sb qot Jlt ended .ta |l ] mt to- a
ce.

particul ar surface of bent -exanpl'e, the edges of '
t he backsheet may, in certal n Figurandeds 33 simwfml hrdss=sectionahdiiustnation -

-part \ab the face of 'JinePhii Shardcl. Cfnat S%Pfﬁgaaa 24} Poud! SREGRY Sthe

di aper wai stband, or Ta |sposa di aper
Accordingly, its tse #onformation. ot a‘rt{“ﬁ -%F‘BFEW 8aPkimclosHhe: wearerisaipelvicy |

sanitary _ area and . the .type - .of ..contact: :established: between the
_ innermost; :surface -of -the: :wearer's=:thighs~and the exterior
.surface of .3, composite. backsheet of the present-invention.

.v- P -s.h'\.-\\.-.. - e e e e

e e A T he e

. DETALLED DESCRIPTION OF THE INVENTION
20 - nune ol Figure-1- there is- shown a simplified view of a
.« ~ ..sanitary napkim 10 employing a composite backsheet 19 of the
present invention. It should be understood that although the
absorbent device described in detail herein is in the form of a

.sanitary napkin, the general principles of the present
W, 23 -invention and its application to other absorbent devices or
.-articles of apparel will be readily appreciated by those skilled
in the art. In addition, the term "backsheet" is not intended
to limit to-a particular surface of the absorbent device. For
-example, the:edges:of the backsheet may, in certain instances
30  be folded:over and form a-part of the face of the absorbent
device. “such. 'as ' in""a‘ -disposable "digper waistband, or a
disposable ‘diaper legband - ° . Accordingly, its use
as a particularly ‘preferred ‘backsheet material in a sanitary

35
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35 I 9 4 napkin is in no way intended
tolimt the present invention, the scope of which is fully described in

t he appended clains. The sanitary napkin 10 shown ¢generally in Figure 1is
of a,substant ially hourglass. shape to'-facilitate placenent 5 between
the. wearer's- legs wthout causi 'n& distortion. Sanitary napkins 5of, the
type. generally shaown in Fi gure 1 ar often utilized: as panty | i ners# and
may be secured to, the.-wearer's un& rgar known, such as,

o o IRdpkin s d8 e ensPOe R aL the oreamtt Shusationn 10t he

| ower nost  stief ac@eabftmcnankfml Tducamwmuhaam;néndkﬂ giater abl y has a

f 1 ui d- pervi ous topsﬁl et l whi ¢ ndfpal hg npegm S esrd ot her body
fluids deposited o e eﬂ?ﬁ’%‘f 15 W of '??‘f'é’ gtr'uct gHe lo pass

t hrough the bbfpshsebsthbtiatiy tlmurgla_msnsuaby toiefaeiitate eplaceinentnt 30 I ying
18 onengal lhddifaehOPHHE S wearhés PARLLC Mftolie i BRG] LASPAGH TRteTi Al b

conprise nmacr oscopi cal expan dimensional polyneric
web - exhi bi $anitarya napkins ofi the avpsagm"stnahououﬂ Figure dssren and havi ng
a mul tipli Cdfttxnonmaga' hﬁ pantiP MREAS hd SR 067 LdiRfedDo haul LipricCT LY
of 20 interconnecte e erent s. Struct ures IS general type
are di-sel odedrers U'?,‘?ﬂﬁ%ﬁ!“?"t%s@( meens Uvell kpewantsuchs8s.3far | ssued to.

Rﬁdel and. T%mwen snpv%sgusé Sensifi¥d. alihesive! tapﬁ (@4 §I8ows) Ugrler st ood t hat
e Do et SHRRES, s TR R soBis, e, 58, Oholr™®
material s Spwéfeﬁsbl\w\rﬂls ancfmidnpemnu’sl hopsteetnl Br which, Aldealtpent el enent
0 T2 o SRS hiRharyr Coshe K0T RRIRL DoholAg g rans e 22
Al t er nati veligpermost surface  of the 'structure to pass through the
topsheet 15 and be. retained by the absorbent element 30 lying
, 15 beneath the topsheet. - One - part:cularly preferred topsheet
material is . comprised of a macroscoprcally : expanded
three~dimensional . polymeric -web exhibiting a fiber-like
‘appearance and tactile impression and having a multiplicity of
capillary networks 17, -each -defined by ~a multiplicity of
20 interconnected f'iber-'ﬁk'e elements. Structures of this general
type are .disclosed in commonly ~assigned U.S. Patent
4,342,314 issued to Radel and Thompson on August 3, 1982,

It will of course be understood that the particular type of .
~ topsheet is non-critical to the practice of. the - present v
25 invention, and may b_é readily  formed of more 'conventional |
materials such as woven and nonwoven fibrous -material's.
- Absorbent element 30 may be comprised of any of
the known absorbent materials, such ‘as airlaid - comminuted
~woodpulp fibers, commonly known as airfeit. Alternatively,
- 30 absorbent element 30 may be comprised of piies of tissue
paper, absorbent foam, or . cbmbinat_io‘ns’ of any of the
aforementibned' materials. The exact ..composition and
construction of absorbent element 30 is also non-critical to the
pracﬁce of the present invention.
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30 absorbent elenment. 30 may be conprised of plies of tissue paper,
absor bent foam:or conbinations of any of the aforenentioned mat eri al s.
The exact conposition and constructicon of absorbent elenent 30 is al so

non-critical to the practice of the present invention. 10 in the
enmbodinent shown in Figure 1, absorbent elemengg 30 is preferably of an
hourgfass shape. In a partlcularly preferred enbodi nent the periphery of

absorbent el ement 30 is coeximenshe cembodiment showar iwf Fidw'et opshetsorbent 5
Beneat h absor bent 3Qat here. i fer ovi d

l'i qui d-i nper vi ous ﬁi%mgﬁ% 9gacg rPe'E? 'paf’gyof"aftbh%p ﬁ"gé'éﬂ&sﬁnmlem. 18s 3an
be seen in Figure- JpararmmaitlhepcemsedeembMMht Ftl'gl.upermheryrrpﬁsébserbent
backsheet 19 is co f f@{gﬁ@ Y e yer
20. As can al so ben%éﬁgtg%e@vie% om ur“é'stﬂlﬁgenggﬁagt H’g tetrgé%tt g@ :
conposi te backshéet Q‘J‘eitheabmfé?ﬁﬂ'édﬁmnéd%sthﬂealssorb&m‘abbf eprovidad aand

topsheet 15 are sec L An el t SEad C 0]
peri meter about thqucgﬁldtgtr‘y négﬁ@ Qz:d:el::agon&e%%ggaﬁga\rl\ga ggé m{fﬁgéﬁ'@
r

formed with or withdOVepHENy5 ckigyreahanhahe ETQ%EE?“B!P

bei ng sgcu(rje(cji betwaﬁg Enberba)ae(erconWtegrlﬁti&ﬁeéﬁywe i§0&bmbm§é8| yofocawled
or spot bonded at random or, prede ed interva per i

napki n. Any suit abl'8"FERRE v@ﬁr &ﬁoﬁﬂﬁpﬁﬁ pritermpos jrﬁglerbéhutl ¥ £8h %Yg"?é%ure
the various |aydfs. tabseneed(froanFigities I randidi, mhe tayersx20ypls afntympodiee use
of relatively pliabl t r .S of
course, generally detgalc?%g ét ;ﬁ%;t hﬁ] g@(‘j‘i’r\e%ft}e gﬁgggedaflc)gﬁs‘]"aa’ Fleen"’lnshrﬁ goft
so as not to cause cng itagsbeet Ad Q&'aﬁéﬁ“@ﬁdsKPnOHBMBerIlayersaioil'&nd?QS
are seoured in SuPerpIRAdrdms ithkabirielioubobh InESEIIAYY ndbiidd0s anthe! ¥

napkin 10, 1t Ts not, SeCerSalll ares' 352y B Formed “with “or “without “the ®
15 peripheral edges of absorbent element 30 being secured
between the layers. Seal area 33 may be continuously bonded
or- spot bonded at random or predetermined intervals about
the perimeter of napkin. Any suitable means well known in
the art may be utilized to secure the various layers to one
20 another, including, for examp!e only, the use of relatively
pliable adhesives intermediate the various fayérs_. it is, of
course, generally desirable that the edges of the seal area 35
remain soft so as 'n'ot' to cause chafing of the wearer's skin.
Because layers 20 and 25 are secured in superpdsed
W .25 relatnon about the perlphery of the sanitary napkin 10, it is.
not necessary that layers 20 and 25 be secured to one
another at other locations along the lowermost surface of the
napkin. | o
in a parﬁcularly preferred embodiment, innermost
30 layer 25 of composite backsheet 19 is preferably comprised of
a substantially liquid and vapor-impervi_ous polymeric film
such as polyethylene, preferably having a thickness between
0,005 mm and 0.02 . . For extremely
~ thin films, it may be désirable to extrusion coat the innermost
35 layer onto the outermost apertured layer 20, particularly if
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another at other |ocations along the | owernost surface of the napkin. In a
particularly preferred enbodi nent, innernost 30 - |ayer 25 of conposite

" backsheet 19 is preferably conprhsed of a substantially liquid and i
vapor - i npervi ous polyneric filmsuch ad!l polyethylene preferably haV|ng a
t hi ckness between 0.005 nimand 0.02 m - For ;

extremel y t hitHeroperation; istp be erTiedut ab highr speedh. cdbitist Alsoi nner st
35 layer oniggadiBfe Otd Cleffipiby 2RET EUB?&H&W?IV eﬁau.m&pbﬁabﬂgl y HJ

| L~~~ e tt\We operatlonlsto be car spee It is
al so 4 f eXSPRFEPATY iR BYtegial, i BFAGtining thmwnﬁemw&@n.but

ValtOor - pFr Vi O@neTBé@dH amatetisl’ ast laClmtohbe plélﬁ%@d‘ﬂﬁdd?é&fﬁyl@ﬁe PE)%\%TE‘]T(C:]Q

material |s a r.oe suc

avai | abl e fréf‘h%&a }é%(gf‘hgb W'B &?ﬁ%am% 0 ¥8r, such

l'i qui d-i nper \Remunsyivardpor pldowevws, reduhi aIlﬁqmdenmm‘mjd,y myperexpenm ve

than liquid or S ri normal |y

not necessa%quor Ar%gpﬁ)sy %é lﬂ%d ri';/'loté sgs%ﬁ’fﬁjviS“} g 'F’é‘gf’s _

si gni fi cant anpcmmpermyssmuqu éimson appl ied to the absorbent

device, this materialgjygenofgmalisy ﬁmw e ;galp.x aghecal and as
ce does not era

conpliant as possi bl e SO that |ts€£rese e nol se
whenever 1@ he liquddrigpesvigusdylayghdidgotds fﬁ)%’neﬁ'lgmﬁ@fl'h@e@m@ilﬂost Iayer

of the corrpoarbt-@esb%%ﬁheetteh%.dx eafpamal Yo m&:lssssemaaes&reon%s' ayer of
polymeric film Elblt@ggl h EP Ita\é relatively small,

resilient 20 maﬁFBé J&r ARl € osg |fh'ﬁ‘ga§ waicébe?’t%raé 22 at its
apex. As can dompmnn ag ﬁdssubieosc thatt itsn peésdric@uidoes , notyeherstei S Ori ent ed
so that the pig # %aemsgrf%g Ousmﬂ;y Y Lnaa}g&% TRbvdHeR.| TP ViatS

Iayer 25 As

- The outermost layer of the composite backsheet 19 | .
preferably comprises a second layer of polymeric film
exhibiting a . multiplicity of relatively smail, resilient

20 protuberén_ces 21, each exhibiting a tiny aperture 22 at its
apex. As can be seen in the cross-section of Figure 2, layer
20 is oriented so that the protuberances -f_ace outwardly away
from the moisture impervious layer 25. As a result, the tiny
apertures 22 at the peaks of the protubérances 21 have small

25  volcano-shaped cusps 23 which may contact the wearer's skm _
when the sanitary napkin 10 is placed in use. The </
protuberances 21 may be formed by' subjecting a substantially
- planar polymeric film to a fluid pressure differential while
supported on a fine-scale forming structure, such as an 31.5

30 _ filament per a x 315 filament per om woven wire mesh
comprised of filaments having a. diameter 0f0.178 . The
apertured protuberances thus formed gcorrespond to the
interstices formed between i_nte_rsecting' filaments. To provide
_the visual and tactile benefits described herein it is generally

35 preferred to use wire mesh counts of 31.5 per am by 31.5
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a°pertures 22 at the peaks of the protuberances 21 have small 25

vol cano- shaped cusps 23 whirch may contact the wearer's skin when the
sanitary napkin
f'ormed by subj ecting a substantially planar polynmeric film to a fluid

pressure dlfferent
sucfi=as an 31.5 30

nmesh conprised of ﬂiammntdéamaw ngrameth@cremss-17Mom SFPI‘FE'QMUS ed
thugs {o0 mcumw e&maﬁed %izd Wd BpSEIR

pr ot uber ances

10 i's placed. in .use.* The protuberances 21 may be

@@' le FU Pesée'%d OAg gﬂ S '&Jr&f %E%&EUC&HL&
a X Bl en

ven wmre

rrent I’ an

€
I ntersecting filaments. To pravid he V|sua tact |P ﬁgne fit

described herein | multplieityr af| ?'Sg‘b“ﬂf‘é?%r?% E'E?"LBQS' wity e"\?eﬁ'“&ﬁm‘n‘(s of

31.5 per alr bys 31aBsigne@?U/mr Patent NOJ 4628643er. As the mesh count

i ncr eases, the_fil apent—

y—deesreases..~More specrfic

oy e N
details as to particul arly Whide eit i Secegnizeds phat nghe r backsheet oof t An
mul tiplicity of prghubseNtc Uevive: stichviaded binitdRy COIBIIA! Yo Thorndty Gt

u. S Patent No. 46

9643,

ntended for extensive contact with the wegper's sKim, it is — —

recogni zed that the@aﬁﬂeaheeﬁo nbtarthabam.-beatm&wmfﬁacbfasheaaemﬁemy

napkin |Is nornally
skin, it is S|&ﬂlf

adult femal e,

t he ex eril or sur nformto pe VI C

| Zise BLERCEEmER i EaRaRt ek W2 Foptlril A6 RGH Shed |
1|0 dgv: ﬁesgI E/ie‘rslecdnvi;:q ris cplacedt irni seinvides vvlnrpartﬁcldttn whem & (sanitariyce i s
pl ace

KRR is' MolrRr 'b ""Qﬁ”aﬁ Fr.a'?é ifey eH%r"‘Si.lﬂ‘aPé(saJl’
the co

area of the user sto® E&ﬂat‘“qméwﬁfﬂfé‘? r%Bs%h% M‘&’Geé"ﬂ‘ of 1be; H?%jhéuﬁﬁy“?ﬁik
CORhECindrinbsit NSuPtices Tast tise!r irﬂgasofnatyhenaﬁd su'ﬂsltintlal

subst ant i al 15
condr'tion is
Figure 3, mhlc
in use.

| | I'l yst r at ed '
G ontasscwith e lekEnoeke sUERRR 90 e 298, TR RMEEn. o

25

is generally illustrated in the cross-sectional schematlc of

_Figure 3, which discloses an - alternative sanitary napkin
" embodiment 10' in use.

Similar  skin contacting  situations exist in
circumstances involving incontinent aduit briefs, baby
diapers, and related structures wherein the backsheet
mateiial 'may be caused to come into contact with the wearer's
skin to aid in establi'shing a seal to prevent. leakage over the
edges of the absorbent device. -

While not wishing to be bound, it is believed that

_the nature of the contact between a composite backsheet of

the present invention and the wearer's skin causes the wearer
to perceive such absorbent devices as more comfortable and
non-sticky. In particular, the tiny volcano-like cusps 23

located at the apex of each protuberance 21 have a very smail .
" contact area with the user's skin. Since the outermost web is

L 4

efifl 6l thgt ween

oy
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Simlar skin contacting situations exist in 20 circunstances
i nvolving incontinent adult briefs, baby diapers, and rel ated

structures wherein the backsheet mat eri al may be caused to come into B
contact with the wearer's skin to aid in establishing a seal to prevent

| eakage over the edges of the absorbent,gevice. 25 Wi | e nof\

w shing to be bound |t I s -bel i eved tha{ the nature of the cont act betvvé‘En
a conposite b _ E ny@nttb,qa qu r‘n@ i n causes
t he wearer to per ce| ve suc %ﬁ{sor deV| ces as ‘no W é and

non-sticky. restpaetaicurigculation ttpnyh%'cﬁkdanwhlerk‘éﬁrcms cg@psesswecat ed at

the apex of epaRgPr Rhider ares séfMuﬁtat\serYe:ﬁaaumyontans S egny@i th the
user's skin. Since the outernost web resilient, the r ot uber ances

21 tend to sar?%@eﬁaef@s Ae rewpyed m?reéf%ul Wo‘MaYo"ft FONASt, wher ever
any conpr essi uﬁabéﬁ@&edy\/frhdih-reﬁﬂﬁntsﬂbﬁttﬁl batksHeets tcﬂrrrmé q:mbzy arQ0| | apse

th t ub h f.
ungpgﬁulrjegrapﬁcfﬁfrtgggﬁ‘gﬂ 5I|5t§9$£:g r‘%&fﬂésw %I?E ﬂf?o r%r"lk'f‘end to

exhi bit a | ar Becawsd aberarieaa viendenhby fmraltbe Iargklcuntaacameas tdfeae is a

tendency for égﬁn{eq,ruge At agt aorcgﬂm epOEXKW”CtheE ’E} : §'R§C' ude the

skin, thereby  ’causing perspiration and conSequent s g he skin to
such pri or 10peesmrbu@lksamatc9n5¢wmt| S@Chmgeﬂéribeo$kimé0\ﬁ@& epriorbody and

the backS%rtﬂwmkweé&r etrefativee mmwmsos KiHa wapemeb%w ghgattenpts

to nove ernore, since npst such bs are substantially" planar and

lack resili etfie bagisheet | tends ttenaérrfé&'hf the ( weararss sskinr ahens (th& ¢ he
wear er's ski nweBeér hbtenfst & imdve, esmieﬂweshede &in&eemtstmﬁ webe wear er

e o e o4 FAREEAl | BBrRTLSHRE G AR e e g
aforerrentlonetbﬂdymndprothemetmdsapm'dte;kﬁrnmartﬂe wearer's skin once
15 contact is established, at least until the wearer moves. It is
believed that the adverse "‘sti:ck"Y" comments often heard in
connection with liquid-impervious prior' art backsheets is due
to the aforementioned tendency of the adhered skin and
backsheet material to stick to one another when relative
200 movement between the two surfaces occurs. This relative
movement stretches the skin when the wearer's body moves
sufficiently to cause . separation between the affected portion
of the wearer's body and the portion of the backsheet to
which it is temporarily adhered. It is believed that this is
25 one of the primary: reasons’ such unapertured polymerlc \J
backsheets of the prior art produce 3 negatwe consumer
reaction. ' ' . '
An additional benefit affdrded-' by : A'p_plicants'
composite backsheet 19 is that the 'rélat_ively smal! volcano-like
" 30 cusps 23 associated with apertures 22 do not significantly
occlude the wearer's skin. The pattern of protuberances 21
allows air to continually circulate between the innermost layer
25 and the exterior layer 20 lof_ the composite backsheet 19.
Unlike prior art structures, such as those disclosed in the
35 aforementioned patent to Black et al., this continual



backsheet material to stick to one another when relative 20 novenent
between the two surfaces occurs. This relative novenent stretches the skin
when the wearer's body noves sufficiently t0 cause separation between the
affected portion of the wearer's body and the portion of the backsheet to
which it is tenporarily adhered. It is bellﬁved that this is 25 one of

t he o= primary reasons such unapertured polyneric backsheets of the prior

art produce a negRivclfeign e ' A H Repias A liddrt e, (BRIRIA of'd O ded

by Applicants' conposite backs eet relati shal
vol cano-1i ke 30 ®gsket ox asxoetweatmcﬁnrapmemhees-rggrmdlam iphgrméstcant | y

occl ude the Weare'hqféuékfhibervmﬂ Ry s Qn&réﬁﬂépﬁrra%gﬁﬁtxﬁ%dallé & FjS Lo

continually circulate bhetween the 1nnernost |ayer erior |ayer
20 of the conposi ARECIHEetit 18, 5"QGPFR€e'b¥ oéréng Predugt capfiguratien. as

those disclosegl in the 35 Be&aarserresﬁlﬂiednmpaéﬁa afro cﬁk:ardtuoret ital is
this continual i

4 CII’ |, at 0, I r ot depen
formation of a pogﬁtfvﬁ? &k‘ﬁ%’r {?t ?fﬁ,st Lﬁgﬁpeﬂﬁﬁbg‘? q‘ﬁf‘ EIFatsg"? ntPer nost
i q:Ji g;i rrpgr vit oufs pleagmreZg btndsefms_tharr I_zq)mvbgr atat attes é&!uoﬁdcmbdrta@tﬁ, it
i's | ndependent o r @ e e e
| rrproved air .ci rcﬁ at | on, Yﬁ% gé%éﬁgyev (#Bﬁgt t?hg?%sﬁ sp?rs??;ﬁngi’de%% for
the user's skin td&epdr i r@inimize sstigking:r offel thev cweartex!s i Iskin edacethe
contact area ﬁ@d bleksreiced ¢&W&Y\tﬁp ?@l&‘i?veoemb Etorbehl (E,o nt &gy 1O

mnimze sticking of the wearer skin'to_the 10 eet nsequent |y
rel ative m)verrent‘”eéé?ﬁxéens"'f‘hea’\?\%ar%m@%‘lﬂ n aﬁ‘&s’&%ﬁoﬁ t ethfacPERSRAE of

the present | NVeniheenties -IfasTaC huchs fedisel eftiRIeptyt € Stréichn thdaveparey ' s
ski\n., Anot her pref Erred enbodi nent of a sanitary napkin
Another preferred embodiment of a sanitary napkin
15 10' of the present invention is shown in the cross-section of
. Figure 2A. The sanitary napkin 10' shown in Figure 2A is in
. most respects similar to the sanitary napkin 10 shown in
- Figure 2 with the exception that the composite backsheet 19'
of the present invention employs a macroscopically expanded,
20 three-dimensional outermost layer 20' rather than " a
substantially planar outermost layer 20. Outermost layer 20'
is. generally similar to outermost layer 20 with the éxception
that it has been macroécbpically expanded so as to exhibit a
multiplicity of debossments 24 which increase the overall
W 25 caliper of outermost layer 20'. I[f desired, the debossments
- 24 may also be formed with macroscopic cross-section
apertures 27 at the end of each debossment 24. In the web
embodiment 20' shown in Figures 2 and 3 protuberances 21,
including tiny aperturés 22 and volcano-like cusps 23 located
30 at their apices, are present substantially uniformly across the
- surface of the macroscopically expanded, three-dimensional
web 20'. Debossments 24 in layer 20' of composite backsheet
19' provide a three-dimensional macroscopic ' cross-section to
the web which imparts an even greater feeling' of resilience to
35 web 20' when the exterior surface of sanitary napkin 10' is
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15 10' of the present invention is shown in the cross-section of Figure
2A. The sanitary napkin 10' shown in Figure 2A is'in post respects sinilar
to the sanitary napkin 10 shown in Figure 2 with the exception that the i
conposi te backsheet 198 of the present invention enploys a macroscopicgl]y
expanded, 20 three-dinensional outermygt |ayer 20' rather. than Q.
substantial ly planar outernost |ayer 20. Quternost |ayer 20' is generallVy -

simlar to oulghiRtbd! ByerneOwthkér | NanaaRitibnn 08! tdé t tHiasgeaesy
macr oscopi cal I'y ‘expanded so as to exhibit a nultjplicity of debossnents 24
whi ch i ncr eas®VeR®! oGRliRAN of smagpescoapically quranded: thagdndimgnsiongl desired,

the debossmentgyed puy ahgo the fFeRAcyi Idf MSE@RTLOPICC EFTEESSEQTIN ON
apertures 27 at t e, web enbodi nent 20

e end,of . each debos ng 24. In.th )
Shoun i n Fi oupBsrBiaRy 12 gt ot SR &8 SEOOFAANIS: Al ¢ I Sar YRS 22 and
vol cano-|i&e onops radml farataie &0 cieculbbeiintamediiste diquig-insmertvious
substantial | y,unj C agp of fRCk Lgal .. expanded,
t hr ee- di nensi (%%é#'j %?Wél@%ﬁggﬁeﬁyg%zsln Ifetggr F%O'.""?%?&?gﬁpys'ﬁ e
backsheet 19' particular a clanitye- dbyrenthenaarrowsr 0S48pi showassigecthen to the
web whi ch 1 Mplhss AdcAYANGBI FRLFE BEChhikh WisdiBstd £ ity Rapkfp 20° when
the exterior surface of 'sanitary napkin 10' is - contacted by the wearer.
In addition, ddéafothensypeiseloseddnaFiguns 2fein s8emacr oscopi cal Iy expanded
t hree- di'mggsi onal | ayeAs2@ananBet hReAr BisENERUFe MACT @EEAPIwhe O%Re SECL i ON
apertures 27 at the, ends of debossments 24 . -.tbhere.}.s even S e 1oom
for air to ci MERATEFS FRiahSHSEPLt PresTUre-YRAT DR oLESIIEDE POSEINS 9T out er nost
| ayer 20'. Tlexterisri ldyest 20t adthni whigharthegutame iel zbntact, bthe tthey arr ows

i e o bl BRE. 27 efling Ol U Gyrde WAL e 38! TR0 2
be seen in domplete occlusion afhdhe werarenisirskins tRugthermoset whessure upon
the resilignt yREr egrer'af body moves, as by walking, those portions -of
exterior layer 20' which contact the wearer's thighs move
readily across the surface of the skin without sticking
because of the presence of the tiny volcano-like cusps 23
formed about each tiny aperture 22.
20 | Thus, while prior art techniques have for the most
part, attempted to solve the "stickiness" problem by simply
providing breatheable backsheets to resist the transmission of
liquid, but permit vapors to pass through the backsheet frpm '
the absorbent element, it is believed that composite
25 'backsh'eets of the present invention solve many of the RN
problems previously attributed to the lack of breathezbility
between the absorbent element and the surrounding
atmosphere in a novel and unobvious manner. In particular,
~ the solution provided by the preseﬁt invention retains the
‘30 security associated with liguid-impervious backsheets of the
| 'pr*ior art. Ho_We_ver, it eliminates. the negative consumer
reaction typic_:any produce_d ‘by such -'prior art backsheets by
simultaneously eliminating - the ‘"stickiness" problem and
providing visually and tactually preferred appearance and
35 texture on the exterior surface of the backsheet.



T
exterior layer 20° with which they cone in contact, the tiny protuberances
21 ending in apertures 22 help to prevent conplete occlusion of the
wearer's skin. Furthernore, when 15 the wegger's body noves, as by
wal ki ng, those portions of exterior |ayer 28' whi ch contact the wearer's
| .cki ng

t hi ghs nove readily ‘acro lafy' t j N W
becawSe of the presence oﬁftﬁ?‘t‘?ﬁg b?le?z;ﬁggl Pﬁé"?ﬁ#s?s?"%*%@"‘&ﬁm each
tihny aperture 22. layers 20 and 20\, of \gamposite cbacksheets:hiPqand hagke for
the nost part, atiespécivdig,SQree dib@oséd i Gkl ra Pk Ohlee '
provi di ng breat heabl e -bac@g eetrs.tc; rggi Et%h????ns?ﬁ ?Sfl ?nggf‘ﬂ%lﬁﬁ, but
p;arnjt vzgpf).rsl_t_g 533‘9"5 r Sugh -f‘?ﬁf%a@‘ksﬂ @518t om t he -absorbent el enent,
[ S el i é¥e : AR S O4q t Lnyention
solve many éf ttgé %&ol_oaﬁgms pr e&%&s’lgaggt%%%di%fobﬁyeﬁgiﬁpgfa Ks
breat heabi | i ty betshbigrting\@ substangially planarcwed af@olymericsfilm darening
atmosphere in a nawel frad et SLXNERIWAR-staad Horinfd Sproddis thkkiCN
provi ded by t._he.pre%snt nvzret.-gn I efy?! gs ilhe 0 securld% associ ated with
li qui d-inpervious di Re%feeet W tixely finely (apertyrad, ap: _ perascapicat!¥s, the
B;ggit %Ft consurrr:r eupapu_ednt;rmeeeairﬂepsmnx_!uwpﬂs pysuzinc las pwiebr 20, t (rjrhqc b&hget s

_ aneo y A 'St Se rO rQvi di ng
visual ly and #‘?ﬂctdﬁﬁéﬁnp%fge‘{a%%ﬁggp‘?ehaer ?r?gyemg'ﬁg ggn Qgefoﬁ{r%tﬁ&[ ﬁg tg‘lét erior
surface of the backdticetage pooqRasti clisclosed pr dmer Figuret hddsof or theki ng
exterior |ayers 2Qeandn ' It S nd 19',
respectively, ar egél scleggtg:cfa?{] éﬁ‘gﬁ@ 1%05?61?&@?@% ?ng's'si gned U.S.
Patent No. 4609518. 5 Finel'y ape/Panticdlaniysprefechedischatacteristics for

foriged by subjecti hialvlelis P53 as S8 peay [ | s only
the first stage of“n%ﬁgr_rru tlegtggekygr%n ng aprocegiis\dt Egrg?% Beddrifid n
5 detail in the commonly assigned U.S. Patent No. 4629643.

' - As pointed out earlier “herein composite backsheets
of the present invention may be comprised of wearer
contacting exterior and interior barrier layérs which are
20 merely secured in superposed relation to one another in the
finished product or they may be bonded to one another in

either random or uniform fashion. Alternatively the barrier
layer may actually be applied to the exterior web as an
extrusion or a coating and, if necessary, cured in piace,
. 25 e.g., 3s by an electron beam. For example, an extruder,
— © such as a National Rubber Machinery Co. Pacemaker il (_NRM'-_
Process. Systéms. Columbiana, Ohio)(ggglfgi used to cast
either a thin film (e.g., about 0.0002iackes| in thickness) of
low density polyethylene or a thin film of nylon directly onto
30 -3  finely apertured, macroscopically ~ expanded,
three-dimensional web 20' of the type generally disclosed in
Figure 2A. A suitable material and process for producing a '
web such as 20' is generally disclosed in Example 1 of the
commonly assigned, .. . U.S,Patent No. 4609518,

35
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di sclosed. Alternatively, finely apertured and nmacroscopically expanded,
t hr ee- di mensi onal webs, such as web 0=, may be 10 formed by -subjecting
tthe polyneric filmto both stages.of the nmulti-stage process disclosed ’
In Figure 1 of ~the aforeneniboned commonl y-assigned U.S. Patent., .
Particularly preferred characteri SPfcEes¥fank FOmPOsHA SLUStYraely such-\?' g
20 and 20' ar goffb ExHIBR an liuid dmipérviows therrisrmiaydry 28sebmprided. S. Paren?
No. 4629643. pointeﬂﬂout_e rléﬁﬁ herein c&ggosite cksheq%s of the
present invenffonthay TPcoRY 87 wellf er "YOM act? g‘%xt@? or #and
interior barringh-bealeesvahfinblyarapePbured:rarid/ nacrascapicatiys pgrapdedd rel ation
to one another In the finis jyct or they may be bonded to one anot her
in either $ an¥GATE cﬂﬂh%hﬁﬁggﬁf gﬁ Alternatively the barrier |ayer may
~actually be applied t@tithe anethern capprapchs mighdxtheustoonkiss «£ogbaei ng and,

i f necessary, i € ar 2Rt e p 2Bt 3 I 8éh For

exanpl e, an efptr‘%gc%r ".{b_suc Qagraéﬁaét?‘i gr‘i’?iﬁﬁ%ub gﬁgﬁ/ﬁﬁ%e%ﬂw%&;&mker 111
(NRM Process $het suefaceopfindi weR, sushopsc3l nsk theseafter ceure (the- ov

ei ther a thinpfgrofereind placd Using -  Gerdwrs Nasdshg LtimbnARsSsueh dwndensity
pol yet hyl ene or a th|n1gl m of nyl on dir %$Iy-onto 30 - a finely
apertured, 10 ejarep RsIm.qr an ul 'é?’g%fﬁﬂé&, %hr ee- di mensi onal web 20' of the
type generally disclosed in Figure 2A. A suitable material and process for
produci ng a web such as 20" is generally disclosed in Exanple 1 of the

commonl y assignhed, .. U. S. Patent No. 4609518. 35 - 17 - The
resul tant conposite structure 19' would exhibit a liquid inpervious barrier
| ayer 25 conprised - of. the thin -polyethylene or Nylon coating,
and a ' _ o _ o/
) v
®
-
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non-occl usive finely apertured and macroscopically expandéd 5 wearer ——

contacting layer 20'. Still: another approach m ght b
sSui t abl e nmononer or other suitable crossli nggbl e coati mlmm iﬂ"@l‘ﬂ ,!
~of a web such as 20' and thereafter cure th&“mnoner |n p ac Wwn
curlgg stinmulus, such as an 10 electron beamor an ultraviolet |ight.

- 18 - Q&AﬁM31lll|lll||lll 11 JI~1"0 * C L M S * 1. A
conposi te backsheet for use adjacent an absorbent device on a wearer's
body, said backsheet conprising: (a) a first substantially

| i qui d-inpervious i nher ADebmpoytte] bEERBABEE Gdkaﬁsataaéhéeﬁbsﬂhbﬁﬂkorbent

device, said | ayer bein of t ant
resi stant tod%gggéngﬁdgr éBﬁaFtFoﬁEEXf ﬁB%gngﬁERFE?SFl9@m961FHBgmearer s
body; and (b) a | i'quid) par fioat substentiallyniiquideimpereipaspoafdrmost

etalion ) Rega 5akdapBBEA IR aLEAE! sb00! REYPReR! ShiEe) SHELg 51

polyneric filmex resi S across
its exposed %%P?EB@StebéﬁeﬁrBPHbérﬁﬂﬁt andgcnaplngntn whereby &t dsent said

i nnernost | ayesigeant et AGL E80uh@et ObFhA1 ¥ PbAZNGE! fn&@eﬁaﬁét H{aﬁae&vét fo
apex, each of, said volpanﬁﬂélke apertures exhlbltlng a multiplicity o

outwardly or FRAtEGRESE RS ¥h CB act the wearer's skin in use to prevent -
sticking therebetwee(b) sai ligubuperwaions bulyherzoefﬂiﬁtééduﬁed in

circul ation I g4 y wher eby
Che wear er - Supd E50sSd; oA BEEOHTS0) BKRE BaTa° ShiaBHORE Rhya! By s0FRL SR
backsheet ale§k#h¥%rola$§ﬁta%@lﬂhﬁﬂbﬁmembenfltm ¢xbbhpbsngeabmukthpéic1ty
accordi ng tQoﬁjﬁé@iileﬂbebﬁbﬂuﬁéﬁaﬁEéﬁ'QGrQQQSiE¥ 8kp8skd 588EhLEN each
prbLuberances in sai

pro tuberance originating in a plane adjacent said innermost
layer and terminating to form a volcano-like aperture at its
apex, each of said volceno—like apertures exhibiting a
multiplicity of outwardly oriented cusps which contact the
wearer's skin in use to prevent sticking therebetween, said
protuberances further permitting air circulation between said
innermost layer and said exterior layer, whereby the wearer's
skin remains substantlally non-occluded by said composite

backsheet at points of contact therebetween.

2, A composite backsheet accotding to Claim 1, wherein
the spacing densxty of said resilient protuberances in said
W, liquid-pervious polymer1c film is at least 31.5 per cm by 31.5
' per cm.

3. A composite backsheet according to either one of
cla{ms-l'and 2 wherein said exterior layer is macroscopically
expanded to provide a multiplicity of macroscopic
cross~section three-dimensional deboésmepts'in'its surface,
the endwalls of said debessments'being positioned adjacent
said first substantially liquid-impervious layer.

L L



| i qui d-pervious polyneric filmis at |east 31 M'ﬁ"ﬂ““ﬂm& m 3. A ¢
conposi te backsheet according to either,gne of Ial ein said
;exterior layer is macroscopically expanded to provide a nultiplici “ty of 4
“macroscopi ¢ cr ossé.sactomposi te becksheehsicmoadideboClatnty, Wheddia saidf ace, . t he

Subst ant | SPAYALE o FSE TRPORRRRLE O pald BIARRE ATRLnclipe 11T TY )y 1))

[ 4. A maumscbptr: Icao&ss-lseetiqncmmngs.t o0 aim3, wherein said endwal | s of
sai d debossnents in said polynmeric filminclude rmacroscopi c cross-section
apertures. 5. A conposite backsheet. according to any one of claims 1-4,
wherein said firs¥. dupempesitebrgkshegti arcoRging, ko any! ene of ackhinai kh4,

li qui d- pequbrdin l;@werf Péte §&swxe§aﬂ r - {rRePifoud" conposi te
backsheet _.accordin 5 CI gl m 5 ZS%‘%E' d@egbst ant |§él‘il y @saﬁi

li qui d- i nyéP¥kdsRer ’799§r a@&ﬁrﬁqeségc‘h‘ ublseshY 4P| gnecaRetheious pol yneri c

coating applied to the non-wearer cont actl ng surface of said poI erEI’I C

film 7. A conpos hee ar an e.of _ cl ai ng wherein
sai d substanti al Ié‘ (Iil §®P§§Fﬁ$é’r‘ﬂ€%{?§ | % Fg i @@%mas’clf %rﬁa 1dyol yner
whi ch has shbehantially ligyideimpervious layerf nmmeebacbabmahtmagr ding to any

one of Cl 3hARintiods pYIghérid é@é&‘in@#%@i?%ﬁ 'tE %Qré%{a%&gc@#ﬁ ayer 1s

vapor-perV|ous eet acc o9 any one of
clainms 1- 5“%@@%6&9%1@0 tHhces are regul arly spaced with respect to
one anot her. 10. A conposite backsheet according to any one of clains 1-9,

wher ei n substanti II al | of sge r ot Uberapcesare of su?stantlal ly the
same size and shape. 1‘i°mpﬂﬁl%ﬁ) ?Eb%‘r?ﬁ PEFPERNG HY A o of claims
1-6, wherein sa:.d substantially 11quld-inpervmus layer courpnses a \_J

compliant polymer whzch ‘has been cured m place.

- -....-..._~.v,._.....,...
-

) 8 A conpos:.te backsheet according to any one of claims
1—7, wherem saxd substantially liquld-inpervious layer is
vapor-perv:.ous. N

L L]

| 9. _A'cos'rposi_te 'backeheet-_acccrding to any one of claims 1-8,
wherein said protuberances are regularly space_d_ with respect to one
another. :

10, A composite backsheet according to any one of claims
1-9, wherein substantially all of said protuberances are of ' -
substantially the same size and shape. )

11. An absorbent device compr:.sing.

(a) a liquid-pervious wearer contactmg topsheet,

(b) a 11qu1d absorbent element secured beneath said
hquzd-pervmus topsheet, an_d '

(c) a composite backsheet secured adjacent the surface of
~said absorbeni_: elem_ent. opposite said tcpsheet
wherein the backsheet comprises a o
composite web according to any one of claims 1-10.



(a) a liquid-pervious wearer contacting topsheet; (b}, a | i

el’'enent secured b'eneath sai d |iquid-pervious topshee!J; aHmm;iﬂH@Eﬁ%te
backsheet secured adjacent the surface of sajd absorDent 0 iLe
sai cth t opsheet wherein the backsheet conpri a conposite web according to

any(ﬂyne of clains 1-1012. Theoabsprbentdeyisenef ddaimdlefwigiraimsaid cdmposite
sal ¥ -conposi t e paaksdaRchveritss ia@S1edst! 84rt forP OF! 503 @hared! éo(gt‘aééﬁ%
a

contacting topsheet. 13. A conposite backsheet according to g
substantial |y &9P8%&tribed. 14. An absorbent device according to O aim 11

substantially as described and illustrated in the acconpanying draw ngs.
13. A composite backsheet according to Claim 1 substantially
as described. '

14, An absorbent device according to Claim 11 substantially
‘as described and illustrated in the accompanying drawings.




