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REFASTENABLE ADHESIVE FASTENING SYSTEMS
FOR DISPOSABLE ABSORBENT ARTICLES

9608204 -5

FIELD OF THE INVENTION

The present invention relates to adhesive fastening systems
for disposable absorbent articles like baby diapers or adult
incontinent briefs, and, more particularly, to a refastenable
adhesive fastening system that bonds easily, holds securely, and
is easily reopened and refastened without tearing the landing
member even if the Tanding member consists of a low caliper

polyethylene film backsheet having no reinforcement for strength
against tearing.

BACKGROUND OF THE INVENTION

Disposable absorbent articles like baby diapers or adult
incontinent briefs are well-known in the art and commercially sold
on a broad scale. Many of the commercially available diapers or
briefs comprise an adhesive tape fastening system to secure the
articles on a baby or an incontinent adult. The performance of
the fastening system vrepresents a key element for the
functionality of such articles and therefore contributes to the
commercial success of absorbent articles incorporating adhesive
tape fastening systems.
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The design of adhesive fastening systems for disposable
absorbent articles concentrates on two major criteria which are

10 generally opposed to each other: adhesive bond security and
 refastenability. It is the goal of such adhesive fastening
systems to achieve both strong adhesive bond security (a bond
which remains adhered during use) and non-destructive removal of

the tapes for refastenability. It has generally been believed

15 that the peel force of a pressure-sensitive adhesive tape from a
substrate is one of the most important factors in determining how

an adhesive fastening system actually performs during use. The
peel force property shows that higher peel forces improve the bond
security of the fastening system while also making it more

20 difficult to remove without tearing the landing member. Thus,
early solutions to providing an improved adhesive fastening system
focused on balancing the peel force in order to optimize bond
security and refastenability. One focus area was on adjusting the
properties of the elements of the adhesive fistening system.

25 Particular'ly, the tensile strength {tear resistance) of the
landing member, typically the unreinforced backsheet of the
absorbent article, was increased so that the backsheet could
withstand high tensile stresses caused by the tape removal.:

~ However, such backsheet_s tended to be rigid, noisy, expensive and
30 more burdensome on material resources and the environment (require
more materials). Conversely, the tape properties were adjusted to
increase contact area and lower peel force so as to not exceed the
strength of the backsheet. These systems were expensive,
inconvenient and had low bond security at low application

35 pressure. As the demand was made for high bond security adhesive
fastening systems to meet the in-use conditions placed upon
absorbent articles, additional strength had to be added to the
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the fastening system represents a key el enent for the
functi_onal woesrbrsasch articles and therefore contributes t8CIHESI2H8IS0

comrerci al success of absorbent articles 3 I ncor porating
adhesi ve tape fastening systens.
2 § Thi-s fact is reflected in the vast amount of referénces

concerned with di sp%&hkﬁe@bﬁerwa 3L | ATV ITRYs AIALINRN  serdrthCkNg
systens. In particul a ghe vgﬂ&as?‘tem w

n
absorbent article to? 8t @gd"ﬁ%ﬁe*f"‘g o?tcfe\r,){nht‘?)k"@ﬁécka‘?f#gfhy a
change i s indicated, ra)hfmmgaftersmﬂ 89 bys laminating add Hriabile'natgrsabsisto hbwe

found much attent i.oniﬂs%é R% GltSide of the backsheet in the fastening area.

5

for example, U.S. Patents 3,875,621 and 3,931,666 =®ach

disclose adhesive tapes for diapers that provide refastenability

by transferring a target tape to the backsheet thus preventing

destruction of the backsheet when detaching the tape and providing

10 a target surface for refastening it. In U.S. Patents 3,950,824,

4,067,337, and 4,769,283 refastenability 1is approached by

providing particular adhesive surfaces, selecting particular

adhesive materials, subdividing the adhesive surface into small

areas or using different adhesive materials on different portions

15 of the adhesive tape surface. These approaches to refastenability

resulted in additional cost and complexity when manufacturing the

articles and some also made usage of the articles by consumers
more complex.

20 U.S. Patents 4,237,889, 4,389,212 and 4,769,283 disclose
improved tape backing materials and tape backing designs. These
improvements attempt to reduce tape backing failure by providing
cross-directional elasticity or improved flexibility and softness
of the tape backing material.

25.

U.S. Patents 3,867,940, 4,296,750 and 4,983,174 are directed
towards reinforcing the backsheet in order to prevent tearing of
the backsheet upon opening of the adhesive fastening system. In
particular, a coating of a hot melt adhesive on the backsheet as

30  well as app'lication of an additional layer of film material to
reinforce the backsheet were disclosed and have found wide use,
especially on baby diapers. This solution provides simplified
refastenable adhesive tape fastening systems for the user over the
target tape type of fastening systems since a single piece

35 refastenable tape of high adhesive strength can be used without
destroying the backsheet material. However, these systems

. increase the manufacturing complexity, the cost of the article and

———
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The design of adhesive fastening systens for disposable absorbent -
articles cqp@lni7esd es on two major criteria which are 10 QROWU&EI2/9895Bposed

to each other: adhesive bond security and refastenability. 1t is ,
the goal of Such ‘adhesive fastening systehs to achieve both strong
adhesi ve bond security (a bond whi ch remai ns adhered during use) and

non-destructive renpval of he tapes for. refastenability. It has
general |y been bel i e%f"i?"'“Fh%?b F\ngge@onf%irsggs%lf °§ 15?&%’5&%‘3%‘8%%\"& the
adhesi ve tape fromextra reinfobeement ateriahe. of the nost inportant factors in
det erm ni ng how an adhesi ve fastening systemactually perforns during

the bond.  sbouri ty b | PESRES: bieagalysh cHRnPA 78 §HPaR g e Shote

20 difficult t® resdvesswipalouwif tthar aboyet peoblamdiwigh meeiin€orcinghegstems by
early solutions to L apr es) S | S

focused on bal anci r@?ﬁf‘%%‘%ﬁf@g %}é‘ig}%‘g? ?%%gﬁiﬁmggiusgg%d{/%gna_nstggﬂtfi ty
and ref ast enabi | i t yreiofercepapysarngasa MAesomefanenses fgcushan strengihgping the of
the el ements of thepsxdbwet itateArdleby ngeleySingnpartdbul drapsiyaet af{ iy matdreal

typicarly the unr ei SPBPLSIbEo0E SABERng arptdrh. oveyet M1 ARelEHP Rhtntasn
i ncreased so thil tthe primesfunetionoefi dhe adhesive tape, namely to securely adhere
to the backsheet of the disposable article, these systems require
high tape peel force'va1ues, thereby compromising refastenability
of the tape with the enhanced probability of destroying the
backsheet. Further, the problem of bond security is aggravated by
15 *deep embossing” (i.e., more than 50 microns) of the backsheet
which reduces the available adhesive contact area.

U.S. Patents 4,540,415 and 4,728,325 disclose special
adhesive compositions or polymer film compositions for backsheets

20 to provide refastenability. However, their technical, economical
and/or ecological performance have heretofore not resulted in

commercial availability of low cost refastenable adhesive tape
fastening systems.

25 In general, all adhesive fastening systems for disposable
absorbent articles have sought to balance the competing technical
demands of refastenability, contamination sensitivity, initial
adherence and Jong term bond strength with economical, ecological
and .convenience requirements. However, none of the commercially

30 available adhesive fastening systems is currently able to meet all
demands and requirements. The essential technical performance of
adhesive tape fastening systems has been provided by systems
employing aggressive adhesive tapes on backsheets with expensive
reinforcement areas or multi-layer adhesive tape systems with

35 transferable target tapes which have low consumer acceptance due
to their complexity. These systems are especially unsuitable for
incontinent briefs where the cost of such complex systems are much
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wi thstand high tensile stresses caused by the tape renoval. However,

such baCkS\DSQSﬁW ded to be rigid, noisy, expensive and JECT/US9E08950
bur densonme on naterial resources and the environnment (require nor e

mat eri al s). Cbnvefsely, the tape properties wée adjusted to I ncrease
contact area and | ower peel force so as to not exceed the strength

of the Dbacksheet. These_, sys . e, ...expensj.yv | n¢ ep} e
and had | ow bond segmﬁrlte{/' ﬂnc%o&ﬁg;bﬁl‘lx\ﬁ%talrgnme&?éaﬁgeerssal?rd e.theAsrat%Hée{ g#eng%d
was made for high behysisatshimensianhefithe wearer isfgreaten meawiydneiaraes ARRY
the in-use conditi ORgndingCarbmdB® to . provAdSORBARkaBNELE] eSFydel ! i deaint
strength had to be added"to tpe , .

3 environmental concerns have dictated the use of less material.

5 However, simple, Tow cost and low material consumption adhesive

fastening systems are not available without compromising bond
security or refastenability.

Therefore, an object of the present invention is to provide

10 an adhesive fastening system having the essential technical bond

security and fastening performance while providing refastenability
without tearing of the landing member.

A further object of the present invention is to reduce or

15 maintain the amount of materials used in the construction of the
adhesive fastening system thereby providiné ecologically and
economically acceptable disposable absorbent articles. '

A still further object of the present invention is to provide
20 superior bond security and superior refastenability when the
Yanding member is a reinforced backsheet.

An additional object of the present invention is to provide
 disposable absorbent articles with a low cost, refastenable,

25 adhesive fastening system by using only the low caliper backsheet
as the landing member.

Yet another object of the present invention is to provide a
disposable incontinent brief or baby diaper using the refastenable

30 adhesive tape fastening systems according to the present
invention.

These and other objects of the present invention will be more

readily apparent when considered in reference to the following

35 description and when taken in connection with the accompanying
drawings.
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backsheet to avoid its tearing. This additional strength was added

to the bacw §Hb78dy i ncreasing its thickness, and/or by PETAUSILO895P | t
such*as by lam natl ng additional materials to the  inside or outside of
t he backsheet in ‘the fastening area. &or exanple, U S. Patents
3,875,621 and 3, 931, 666 each di scl ose adhesive tapes for diapers that

provide refastenability by transfww to the backsheet
t hus preventing destruction of the et aching the tape
and providing 10 a target surface for refastening it. In U S. Patents

3, 950, 824, 4, 067, 337 Accardiing 407 6Re 2;8"3seritefﬁﬁbmabi | 4 tgispbsabiapppsenséd

by provi di ng parf. a aghesig C ctln articul ar,
adhesive materi al s, E{(;C% (Ej"d‘ gPhée agﬁeé % ?ej ncea(all‘ﬁ %Qatl Bent bré?f’eia‘ss
or using differe a(ﬂn@%ﬂdﬁé Witherd ar%faéhe@lbh elnélmﬂpe)r flmm% systemhe The

adhesive tape SurfaCQ’aste'ﬁhﬁfesy@M Q&Eﬂ%btﬁ édmsaﬁe@nab Lht Yof tape rapyl bsdh
"in addi tional cost and co

h n Hﬁs‘\ nufa tn:gm i f\lrpldes anad

sone al so nade usage "8Y? "tghe' 133 BV @6hs eS| 9 iee iSofghesed 9o

U.S. Patents 4,237, 888ding/neper, Advingaand adheredce 38rfateswiiobanay compriger onvlyd

tape backing materi altaeaﬂﬂ-.utsﬁé& Q@Ckwgdfi%éﬂﬂﬁ aﬂlﬁssnt art it TPRAYETREY Sno

attenpt to reduce] tae-%u?faglc(e!m% t ?or terengthpragamst tearing or may comprise a
reinforced backsheet. In particular, the present invention
provides an adhesive tape fastening system that bonds easily,
holds securely, and 1is refastenable (i.e., delaminating and
readhering of the adhesive of the tape tab to the backsheet

1S without damaging the backsheet).

The present im;ention improves the bond security while at the
same time making it more easy to remove from a low caliper
polyethylene backsheet without tearing by careful optimization of

20 the properties of the adhesive tape and the landing member
{backsheet). These properties are optimized and measured using
evaluation techniques and methods which are much more predictive
of the key consumer performance attributes of such adhesive
fastening systems. In particular, by matching the physical

25 oproperties of the tapes, their backing materials, and the landing
member (backsheet), the adhesive fastening system can give the
desired refastenability without extra reinforcing materials or
parts and without sacrificing bond security.

30 A test of how an adhesive bond behaves when it is under
wearing tension on a diaper and that best simulates a wide range
of design, environmental and consumer variables is a shear hang
test. The shear hang test measures how long an adhesive bond can
hold against a given temsion in the shear mode. Results of a

35 modified shear hang test at typical conditions show a 'very good
correlation with consumer use performance. Thus, it has been
found that the adhesive fastening system should have a Standard

——
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cross-directional elasticity or inproved flexibility and softness of

the tape backln%ggaterlal 25 U.S. Patents 3, 8¢CTAdSH2/889806, 750
and 4:983MY directed t owar ds relnforC|ng t he backsheet in order
to prevent tearing of  the backsheet upon?opening of the adhesive
fastening system In partlcular a coating of a hot nelt adhesive on
t he backsheet as 3 I, .as C r© t al r

material to SedF gtesd® AR e REL ARy O LB ROEL ) IATmin ST p8F iR
wi de use, esp8ehal 198 dﬁ“Uab’f di ﬁpe‘i@e" standard otast i swqamnsaeend a
sinpl i L i ed rQ‘fo@#ﬁﬁabhéraﬂhfgsﬂ\metﬁpegrfeaﬁéremhﬁlﬂ shost es fmdhutese peser
over the t ar get tape ty syste c sin | ece
35 refastenabl e ta%@“ﬁ‘f Hf’ 3%3&?‘5/ ‘H}/dts?ﬁ n%é?lfg ge% ?Rﬁ#]o > @

destroying the$ badieshvatfterrrdem‘rnaéd However t hese systens
I ncrease the manufacturing conplexity, the cost of the article and
In another aspect of the present invention, the bond security
and refastenability can be enhanced by providing a landing member
that has certain defined surface characteristics. The adherence
10 surface of the landing member is textured such that it has a
surface roughness having a Mean Leveling Depth of between about 2
microns and about 20 microns. These surface characteristics
enhance the bond security of the adhesive fastening system.

15 There are two mechanisms of tape failure that have some
variables in common and several important variable differences.
The two mechanisms of failure are: creep, which is the very slow
flow of the adhesive under stress that causes the adhesive to pull
free from the adherence surface of the landing member; and crack
20 propagation, which results when the build up of stress initiates a
crack which proceeds rapidly along the adhesive/landing member
interface until the stress energy is spent. The shear hang tests
report the failure by either mechanism. Rough substrate surfaces
and soft {amorphous, flowable) adhesives tend to promote creep
25 failure while smooth substrate surfaces and hard (crystalline)
adhesives tend to promote crack propagation failures. Either
mechanism contributes to failure during use of adhesive fastening
systems on disposable absorbent articles and are best avoided by

balancing the properties of the adhesive and substrate that
30 contribute to these failure mechanisms.

Thus, in another aspect of the present invention, the
properties of the tape (adhesive) and the landing member are
matched to minimize these failure mechanisms.

35 _ .

When the fastening system is subjected to stress conditions

due to the wearer’s movements during use, the tape and the landing

Sheet Has Been Reflaced
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t he environnmental burden upon disposal of articles containing the extra .
rei nf orcemwis 93ratsasi al s. U S. Patents 4,655, 761, aCTAS92489send
4,880, 422 appear to 5 address part of the above problens wi th reinforcing
systens by provi di ng backsheets capabl e of, accepti ng adhesi ve tapes

wi t haut rei nforcenent areas. These refereﬁces focus-on strengthening

t he backsheet material by selecting particular polynmer filmmterial

conposi tions or errbﬁ?%gggnﬁl_aééhebmr m/aevlerﬁ théte0f €6dqot @aiﬁiemaifﬁeéﬂce tige

prime function of t h?5|v§‘tape, nanely to securely a r? to.the
backsheet of the di SHIZaBIeNdatiqnc|PEOPEnides, 1067 SHhResS eqdi Fransterred;; th Yhgpe
peel force val ues, tthesivy twadpdoh smayg caedeapeehafurcet ywhich cafset premttipe
wi th the enhanced p L | J¢t f & Behg e
t he probl em of ond?gﬁggé |dt,é¥t|’és? ag‘gﬁav%gg' b?,hi'é‘e 3%{’;2%%%‘%5;‘,“%?& ?‘P'%ee’r
more than 50 ni cr on83veofs imhtArh #34AGR8a9n or StRHcAn PFRRATE&ES « HAehyHel sbTess
adhesi ve contact argsansferred to the adhesive bond is minimized and the bond tends
to remain in a shear mode of failure which is stronger. Thus, in
the present invention, it has been found that the Youngs Modulus
(elasticity modulus) of the landing member should be increased to
10 more closely match the elasticity modulus of the tape (within a
factor of at least about 2 or 3). Therefore, the landing member,
the backsheet, preferably has a Youngs Modulus {elasticity
modulus) of greater than about 175 N/mm2 in order to withstand

higher stress at greater elongation.
15

The adhesive aggressiveness {quick-stick) to the landing
member determines the bonding strength of the fastening system at
light application pressures. This aggressiveness needs to be
controlled so as to maximize the strength of the bond but also so

20  as to minimize the energy transmitted to the landing member when
the tapes are removed f(especially when the tapes are “jerked®
off). The toughness, impact resistance or impact energy, of the
landing member provides a measure of the maximum rate that this
force can be transferred without initiating a crack or tear type

25 failure of the landing member. Thus, the adhesive is preferred to
have a quick-stick.of at least about 150 g/cm while the landing
member, the backsheet, has a toughness as measured by an impact
test of greater than about 1200 ergs.

30 The improved bond security and refastenability of the
adhesive fastening system can be .achieved without the need for
reinforcing the landing member {which reduces the cost and
improves the environmental impact of ‘the adhesive fastening
system) and with a minim{xm of materials (which reduce cost and

35 improve ease of use and aesthetics.) The coating weight of the
adhesive can be relatively 1low, preferably less than about 22
‘g/mz. Further, the backsheet, which does not need to be
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US Patents 4,540,415 and 4,728,325 disclose special adhesi ve
conposi ti opgo ¢37emasyner film conpositions for backsheets 2BCT{USR (8P e

refasfenability. ,However, their technical, ecqnomi cal and/ or ,
ecol ogi cal performance have heretofore not resdlted in commer ci al
avai l:ability of | ow cost refastenabl e adhesive tape fast eni ng

Vi ™ o R o O S e
t echni cal demafAtRrags %Fg@éiaﬁﬁqefﬁe“cﬁ?ﬂ“&npn i“ﬂn?geﬁﬂiﬁ?\r}%‘{/,ap&‘t

initial adher encoseaml (I ohagitsd.m bond strength with econom cal,

ecol ogi cal and conveni ence requi renents. However, none of the
comercially 3Q avail abl e adhesi ve fastening systens is currently able
to meet all 5 demands and recﬁﬁlﬁéﬂmj&-@&%chm cal

per formance of - adhesive tape fastening systens has been

provi ded- by systens 1.8 oy SSj esi.me .
backsheets w th expensi vghﬂe r{RL ggﬁfﬁﬁgﬁeﬁ‘en‘{%g}@gg gﬁth#]??'-ﬁfa@%}mmaﬂy

adhesi ve tape systenpointing oussand distinet bibicdaimipgether spbipchhmattenawhich oig
Consuﬁelrl accept f'ﬂmcgl Ye§arded as férﬁjﬁé“i‘.hé_ﬁ@%ﬁtei‘rivte]ytio&hbeﬁ@ iSY&IQE"ﬁedatl]?at theh
giﬁgféi S%?gﬁg' é?e ﬁﬂgﬁ{tion will b'erg:e%%s!' r&%@érs%édefgom tﬁg efoﬁ'i‘&i%SSJes‘éﬁp%%n
which is taken in conjunction with the accompanying drawing in
which like designations are wused to designate substantially

identical elements, and in which:

15 Figure 1 is a partially cut-away perspective view of a
disposable absorbent article (incontinent brief) incorporating the

refastenable adhesive tape fastening system of the present
invention.

20 : DETAILED DESCRIPTION OF THE INVENTION _
Refastenable adhesive fastening systems of the present
invention are useful and beneficial when applied to disposable
absorbent articles. As used herein, the term "disposable
absorbent article" refers to articles which absorb and contain
25 Dbody exudates and more specifically refers to articles which are
placed against or in proximity to the body of the wearer to absorb
and contain the various exudates discharged from the body of the
wearer and which are not intended to be laundered or otherwise
restored or reused as an absorbent article (i.e., they are
30  intended to be discarded after a single use and, preferably, to be
recycled, composted or otherwise disposed of in an environmentally
compatible manner). A preferred embodiment of a disposable
absorbent article of the preseat invention is an adult incontinent
brief or diaper, shown in Figure 1 as diaper 20. As used
35  hereinafter, the term *"diaper* refers to an absorbent article
generally worn by infants and incontinent persons that is drawn up
between the 1egs and fastened about the waist of the wearer.
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greater since the briefs are much |arger and the range of the

dlnenS|ongM3@3hﬁ§“Mearer is greater requiring larger area PCT/USHUDPSRSO
menbeér s provide adjustability. Furt her recent ] envi ronment al
concerns have di ctated the use of |ess material® However, sinple, |ow

cost, and | ow materi
avail abl e wi thout c
Therefore, an object

al consunption adhesive fastening systens are not

%Ef%afé\s%f”%?%ﬂd of d?fp%“glttoy wﬁ)irch @tteaﬁ'g&%g lr{vreXhaPl 1s

t he @f i nven
fasteni ng syst em haveadi Wheadaptesht pE¢  sBevini &ml Ubﬁ}nd atents Re. 26,151;

3,860,003; 4,253,461; and 4,704,115. Each of these patents are
incorporated herein by reference. It will be apparent from the
following description that the refastenable adhesive fastening

- system illustrated and described herein may be ahp]ied to the body

10

15

20

25

30

35

portion of such diapers. On the other hand, it will be understood
that the invention is not limited to any specific diaper structure
or configuration, provided it has a fastening system and is
compatible with the requirements of the disposable absorbent
articles disclosed herein.

Referring to the drawing, it will be noted that Figure ! is a
partially cut-away perspective view of the diaper 20 according to
the present invention prior to its being placed on a wearer. As
can be seen in Figure 1, a preferred diaper 20 comprises a body
portion 22 and a refastenable adhesive tape fastening system
designated generally as 24. A preferred body portion 22 comprises
a liquid pervious topsheet 26, an ebsorbent core 28, a liquid
impervious backsheet 30, and elastically contractible leg cuffs 32
comprising a side flap 34 and one or more elastic members 36.
(For simplicity purposes, only one elastic member is shown in the
drawings although more than one strand can be positioned in each

side flap 34.) While the topsheet 26, the absorbent core 28, the'

backsheet 30, the side flaps 34, and the elastic members 36 may be
assembled in a variety of well known configurations, a preferred
diaper configuration is shown and described generally in the
above-referenced U.S. Patent B2 3,860,003 which issued to Kenneth
B. Buell on January 14, 1975 and in U.S. Patent 4,253,461 which
issued to Strickland & Visscher on March 3, 1981.

Figure 1 shows a preferred embodiment of the body portion 22
in which the topsheet 26 and the backsheet 30 are coextensive and
have length and width dimensions generally larger than those of
the absorbent core 28. The tbysheet 26 is superposed on the
backsheet 30 thereby forming the periphery 38 of the body portion
22. The periphery 38 defines the outer perimeter or, in other

I
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security and fastening performance while providing refastenability

Wi thout t ey 93go78ls t he | andi ng menber . A furt her PEB{USIR/08958; he
present invention is to reduce or 15 maintain Fhe amount of materials used
in the construction of the adhesi ve fasteh ng systemthereby providing
ecol agically and econom cal |l y accept abl e di sposabl e absor bent

articles. wor&%StthUouftHF teti%ntOlaneﬁlte 8ddyt p@,.t%@s&nt THRY BF {pREry 3810

provide 20 superior d urit ref stenability when
t he | andi ng netPPRFiSes H‘er ?WB¥4§88P538%%R§ "the end’ edges tzk\

addi tional object of the present invention is to prOV|de di sposabl e
absorbent articles wth teI 98\4 %ﬁh!oﬁeﬁi%taﬁ ﬂ{jliﬁs\de gérf%QFe&' \éﬁdffétoﬁ&ﬁg
system by using only the
menber . 5 S“Yé?C'a%t hein sef}e@el c}#etwésmeeééﬁﬁacm%mﬂ heu%‘aw 20
provi de a di sgaeady efroMCond igndneddy 42l tor tinluthel apRs ddgendz téfe the
fefastenable 30 FHER'aHE rrbPhe TARIENRG: o3P UE"E AE GTREH Bngfelasda®
edge 40 of the diaper and is the surface farthest from the wearer
during use of the diaper 20. The backsheet 30 preferably forms
10 most of the outside surface 45 of the body portion 22. The inside
surface 44 is that surface of the diaper opposite the outside
surface 45 and in the embodiment shown is preferably formed by the
topsheet 26. Preferably, the inside surface 44 of the diaper 20
is coextensive with the outside surface 45 and in general the
15 inside surface 44 is for the greater part in contact with the
wearer when the diaper 20 is worn.

The diaper 20 has first and second end regions 48 and S50,

respectively, extending from the end edges 42 of the. diaper

20 periphery 38 toward the lateral centerline of the diaper 20. Both

the first end region 48 and the second end region 50 extend a

distance of about one-half of the length of the diaper 20 such
that the end regions comprise each half of the diaper 20.

25 The absorbent core 28 of the body portion 22 may be any
absorbent means which is generally compressible, conformable,
non-irritating to the wearer’s skin, and capable of absorbing and
retaining liquids such as urine and other certain body exudates.
The absorbent core 28 may be manufactured in a wide variety of

30 sizes and shapes {e.g., rectangular, hourglass, asymmetric,
T-shaped, etc.) and from a wide variety of 1liquid absorbent
materials commonly used in diapers and other disposable absorbent
articles such as comminuted wood pulp which is generally referred
to as airfelt. Examples of other suitable absorbent materials

35 include creped cellulose wadding, melitblown polymers including
coform, cross-linked cellulosic fibers, tissue including tissue
wraps and tissue laminates, absorbent foams, absorbent sponges,
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These and ot her objects of the present invention will be nore

readily aw&gg)grr%\éhen considered in reference to the fol | oworguss2/dsse
description en taken in connection with the acconpanying
2

dr awi ngs. _
SUMVARY COF THE | NVENTI ON According to the present invention, a

et oeorr Thgrav 84, SV ool HiES e ity or an
fastening system equikelent mateytiels ngorsystambinatdber abfy oatemiabss a Tpair

of tape tabs each configuration and construction of the absorbent core may also be

varied (e.g., the absorbent core may have varying caliper zones, a

5 hydrophillic gradient, a superabsorbent gradient, or lower average

density and lower average basis weight acquisition zones; or may

comprise one or more layers or structures). The total absorbent

capacity of the absorbent core 28 should, however, be compatible

with the design exudate loading and the intended use of the diaper

10 20. Further, the size and absorbent capacity of the absorbent

core 28 may be varied to accommodate wearers ranging from infants
to adults.

A preferred embodiment of the diaper 20 has an
15  hourglass-shaped absorbent core 28. An exemplary absorbent
structure for use as the absorbent core is described in U.S.
Patent 4,610,678, entitled "High-Density Absorbent Structures"
issued to Weisman and Goldman on September 9, 1986. U.S. Patent
4,673,402 entitled “Absorbent - Articles With Dual-Layered Cores"
20  issued to Weisman, Houghton and Gellert on June 16, 1987; and U.S.
Patent 4,888,231 entitled “Absorbent Core Having A Dusting Layer"
issued to Angstadt on December 19, 1989; also describe absorbent
structures that are wuseful 4in the present invention. The
absorbent core 28 is preferably the commercially successful
25 absorbent member described in U.S. Patent 4,834,735, entitled
"High Density Absorbent Members Having Lower Density and Lower
Basis Weight Acquisition Zones" issued to Alemany and Berg on May
30, 1989. Other preferred absorbent cores are described in U.S.
Patents 4,685,915 and 4,781,710 as comprising fibrous structures
30 having areas of different absorbent capacity, density, or liquid
acquisition speed. An alternative thin absorbent core useful in
the present invention may be found in U.S. Patent 4,600,458. Each

of these patents are incorporated herein by reference.

35 The absorbent core 28 is superposed on the backsheet 30 and
is preferably joined thereto by a core attachment means (not
shown) such as those well known in the art, for example,
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havi ng an adhesive surface which during use is adhered to a | andi ng

menber havg&? :ﬁgmg?herence surface which may conprise only PCT/US92/08950
backsheet i3 sposabl e absorbent article that has no 10 reinforcenent

for strength against- tearing or may conprisel3a rei nforced
backsheet. In particular, the present invention provi des an adhe5|ve
t ape fastening systemthat bonds. easi 3/ ol ds curely

refastenable (i.e., CPEPSSHTRzIEMANtIAAG 2 hes‘Y"éadh@?ﬁ n@‘egtf taﬁee%ﬁdﬁésﬁ?f Mthehe
tape tab to the backsidhedivedp witrhsonaticdabwgisng héat/pessisglectonds; dynamic

The present inventi Or)nekm’l?é(ﬁsb“&? bgpd ﬁ?cwthéﬁ' m%lﬁeatatttg&uqent me3fdCor

time making it nore eas renove froma’ | ow cal i ene
backsheet without tedom U‘aﬁwﬁapéfmesﬁp?’rwmﬁoﬁeﬁf appret h@"“pﬁbp & jagt-
of the adhesives tape exanpie,! bike absurtiemg coree@Beanay be secureactosbketbacksheese

proper{ies are bt mofl A 6h{FRRR YhREISLT Tavey, of sBHALVEL OB HBFRN u5 8¢
performance attribut e@halvwoﬂ' adlhﬁ!lp% of 3dhe$f\@sféhmﬁgtss§mheﬁ§ anynarray of
particular, by matchiggafdte Pines,Copirald, d¥ Qpets 'o?sad}fesﬁw tﬂ&l@@snvéﬁﬁﬂtﬁch
backi ng materl al s d th% Iangmmg t qb { & sr ee f t]ﬁ qwgswit
f ast eni ng system canr}ljl (i) fe b P8I f’@'naf)q |'f frIeu
rei nforci ng mat erl@l sadd)eswes such as manufactured by Century Adheswes, Inc.,
Columbus, Ohio and marketed under the tradename Century 5227; and
by H. B. Fuller Company of St. Paul, Minnesota and marketed as
HL-1258. The core attachment means preferably comprise an open
pattern network of filaments of adhesive as is shown in U.S.
15 patent 4,573,986 entitied "Disposable Waste-Containment Garment”,
which issued to Minetola and Tucker on March 4, 1986, and which is
_ incorporated herein by reference. An exemplary attachment means
of an open pattern network of filaments comprises several lines of
adhesive filaments swirled into a spiral pattern such as is
20 illustrated by the apparatus and methods shown in U.S. Patent
3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S. Patent
4,785,996 issued to Ziecker, et al. on November 22, 1978; and U.S.
Patent 4,842,666 issued to Werenicz on June 27, 1989. Each of

these patents are incorporated herein by reference.
25

The backsheet 30 is impervious to liquids (e.g., urine) and

is preferably manufactured from a thin plastic film, preferably a
thermoplastic film, although other flexible liquid impervious
materials may also be used. As used herein, the term “"flexible"

30 refers to materials which are compliant and which will readily
conform to the general shape and contours of the human body. The
backsheet 30 prevents the exudates absorbed and contained in the
absorbent core 28 from soiling articles which contact the diaper

20 such as bedsheets and undergarments. The backsheet may thus

35 comprise polymeric films such as thermoplastic films of
polyethylene or polypropylene, or composite materials such as a
film-coated nonwoven material., For economic, aesthetic, and

This Sheet Has Been

H M!I Imﬂ !l!l !ll lil!



parts and wi thout sacrificing bond security. 30 A test of how an

adhesi ve bqﬂgg%m es when it is under wear i ng t ensipQr/osp220895MpEr
and that best sinulates a w de range of design, environnental and
consunmer variables is a shear hang : t est.l4The shear hang test
measures how | ong an adhesive bond can hoI d aga| nst a given tension
i n the shear node. f 35 di fi t at t |cal
condi tions show a ver%gwéééga]o re%sonséorurléer{)% °k 35% %%1:"' 3’?@ erage

performance.  Thus, omrwdsca)beﬁr, cﬂculateﬂmaltmat ethd easihdainy ebdusis® H36ngm
system shoul d have a Gtanfasy, more preferably a calculated caliper of from about

! 0.020 mm (0.8 mil) to about 0.036 mm (1.4 mils), most preferably
5 from about 0.025 mm (1.0 mil) to about 0.030 mm (1.2 mil).

Preferably, the backsheet 30 is a flexible polyethylene film.

As used herein the term "polyethylene" film refers to films which

are essentially made of polyethylene, however, it is understood

10 that polyethylene film will contain a variety of additives to

provide characteristics 1like opacity, strength requirements,

color, or any other desired characteristic that can be achieved

through adding minor amounts of other substances than polyethylene

into the films. The total amount of additives should be less than

15 45%, preferably less than 15%, by weight of film materials.

Particularly for opacity of the film, titanium dioxide is commonly

used in a range of 2-6%, preferably 3.5-4.8%, by weight of the

film. Exemplary films for use as the backsheet of the present

invention are manufactured by Tredegar Industries, Inc. of Terre

20 Haute, Indiana under the designation X-8526. The backsheet 30 is

preferably textured as described hereinafter to enhance the

performance of the fastening system and to provide a more

clothlike appearance. Further, the backsheet 30 may also permit

vapors to escape from the absorbent core 28 while still preventing

25 exudates from passing through the backsheet 30 by, for example,

being supplied with microapertures as described, for example, in

U.S. Patent 4,681,793. The backsheet may also be biodegradable

such as the film disclosed in co-pending, commonly-assigned, U.S.

Patent Application Serial No. 07/721,066* *Disposable Absorbent

30 Articles With Biodegradable Backsheets", Toms and Wnuk, filed on
June 26, 1991.

The size of the backsheet 30 is dictated by the size of the
absorbent core 28 and the exact diaper design selected. In a

35 preferred embodiment, the backsheet 30 has a modified hourglass
shape extending beyond the absorbent core a minimum distance of at
least about 1.3 cm to about 2.5 cm for baby diapers and 1.3 cm to
(*equivalent to PCT/US92/05138 filed 17 June 1992 with EP desig.)
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Shear Hang Tinme of greater than about 1000 m nutes per squ , log
(SHT) of WO BMEY standard test conditions, and a ?(fel; i 2éﬂear

Hang
Ti me 'of greater than about 500 minutes per jgquare inch, log (MSHT) of
2.7, under nodified test conditions as S hereinafter described.
In another aspect of the present invention, the bond security and

refastenability can bsoutnbBatt ddr badupt olncdatigent Ibanefisngromabetie entiret dadperas
certain defined surf 0 g‘g; teristics. The adherence 10 surface of the

| andi ng nenber is téxtured “Such that it has a surface roughness
havi ng a Mean Leveling Cepth of between about 2 m crons and about

20 microns. These Suﬂ'ﬁéiCeopsﬁéw ag8 e6f StheCSbody poenmancze tdfe thenGresent
security of the dhes

astien syste .
mechani sns ape t:'%I'{'ur e ‘tshg?"%ﬁéx'& ?Sf}elfseeh"g\’/a? ‘"ﬁ&t‘ﬁ?ﬂ)to th&
several i rrportant vareanerés dskimer efigekher, the Thepshaet n%ham diguidr Fenviause

are: creep, which 'Sp&ﬁﬁtt’ﬂ@’] udds (e. f'u?’i”ﬁeqf té h@a@ﬂ?eﬁéd&réﬂd?ﬁroﬁbﬁeﬁ%
t hat causes the adhe nce

t
s e e kobsh.. A 51 tsph, Lopsheetott Ay £ LERLOT SHEHOR Revide
build up of stress i mangeatafs materials, csunhk ashipoiroqs ofcaesls retdicdlated| dngmg,he

adhesi ve/l andi ng 108 Mgt yred £i1mdl &' @6FentBF inonddien SlebSSF RIGHIY fiBersP{Plg.
The shear hang tests
wood or cotton fibers), synthetic fibers {(e.g., polyester or
polypropylene fibers) or from a combination of natural and
synthetic fibers. Preferably, it is made of a material that

isolates the wearer’s skin from liquids retained in the absorbent
15  core 28.

There are a number of manufacturing techniques which may be
used to manufacture the topsheet 26. For example, the topsheet 26
may be a non-woven web of fibers. When the topsheet comprises a
20 nonwoven web, the web may be spunbonded, carded, wet-laid,
meitblown, hydroentangled, hydroformed, combinations of the above,
or the like. An exemplary topsheet 26 is carded and thermally
bonded by means well known to those skilled in the fabric art and
comprises staple length polypropylene fibers having a denier of
25 about 2.2 and has a basis weight from about 15 to about 30 grams
per square meter. As used herein, the term "staple length fibers*
refer to those fibers having a length of at least about 15.9 mm
{0.625 inches). This topsheet is manufactured by Veratec, Inc., a
Division of International Paper Company, of Walpole, Massachusetts
30 ynder the designation P-8. A particularly preferred topsheet for
incontinent briefs of the present invention comprises a formed
thermoplastic film such as that described in U.S. Patent 3,929,135
entitled “Absorptive Structure Having Tapered Capillaries" which
issued to Thompson on December 30, 1975, and which patent is

35 incorporated herein by reference.
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report the failure by either mechani sm Rough substrate surfaces and

‘'sof t (am)r% -g4d owabl e) adhesives tend to pronote creep PQ3USIZNIND e
whi | e snoo Substrate surfaces and hard (crystalline)

5 adhesi ves
tend to pronbte ¢rack propagation failures. 1Bither mechani sm
contributes to failure during use of adhesive .fastening systens on

di sposabl e absorbent artjcl.es an e _hest avaqi de . . ba ' t he
properties of the adhesﬁb% tﬁﬁ&h%gbg{ rag?eﬁ}ehgf&sg%% ngﬁfer iJBl'ﬂeé’ #%Qgh%ge‘%
failure mechani sns. any suitable mannhias, isrwedhokdown &sddet didper manpfasgbning

irrg\r{rggﬁ i gpé the art Pr RP&Iskd %erdin,t (R taRe" SAHBES e EdmpaBchst Béhrh gt Ndhs

When t he fast eni ngn%g{]%% ﬁtté g‘@g}mg%ttzget?sgﬁgqe];cgy%lﬁégﬁ?g?gﬂ?g&ksheet?’gﬁ@nO

the wearer's novenenffixdngi hbe utepsheete 2&pdiveatily hto | Aheli becksheet 30, and
' configurations whereby the topsheet 26 is indirectly joined to the
backsheet 30 by ai"fixing the topsheet 26 to intermediate members
(e.g., absorbent core 28) which in turn are affixed to the
backsheet 30. In a preferred embodiment, the topsheet 26 and the
10  backsheet 30 are joined directly to each other in the diaper
periphery 38 by a flap attachment means such as an adhesive or any
other attachment means as is known in the art. In general, the
core attachment means that affixes the absorbent core 28 to the
backsheet 30 is the same means as the flap attachment means 56
15 that affixes the topsheet 26 to the backsheet 30. Thus, for
example, a uniform continuous layer of adhesive, a patterned layer
of adhesive, an array of separate lines, spirals, or spots of
adhesive such as a network of adhesive filaments such as shown in

U.S. Patent 4,573,986, may be used.

20

' The diaper 20 preferably further comprises elasticized leg
cuffs 32 for providing improved containment of liquids and other
body exudates. Each elasticized leg cuff 32 may comprise several
different embodiments for reducing the leakage of body exudates in
25 the leg regions. (The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent B2 3,860,003 entitled "Contractable Side
Portions For a Disposable Diaper" issued to Buell on January 14,
1975, describes a disposable diaper which provides a contractible
30 leg opening having a side ﬂap' and elastic members to provide an
- elasticized leg cuff (gasketing cuff), U.S. Patent 4,909,803
entitled "Disposable Absorbent Article Having Elasticized Flaps*
issued to Aziz and Blaney on March 20, 1990, describes a
disposable diaper having “stand-up” elasticized flaps (barrier
35 cuffs) to improve the containment of the leg regions. U.S. Patent
4,695,278 entitled “Absorbent Article Having Dual Cuffs” issued to
Lawson on September 22, 1987, describes a disposable diaper having

—_
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8. menber stretch under load. If there is too |large a dj | ]
their el onWRA¥#84% operties, then stress is transferred to P%%S%Qﬁ’?&#gsive

bond whi ch mgy cause peel forces which cause pggnature failure of the
adhesive bond. If the tape and the | anding nenber 5 have simlar
el ongation or stretch properties, then the stress transferred to the

adhesi ve bond is m nduailzedffaninaluéingoadgaskeding cuff candegabarniar acuwfieaV.-fode

of failure which is sleaPoeT04 108 Sentiibled “D§ERBBRS WA si MURO MMt ichrdtdg”
been found that the Youngs

Moduy] us el asticity nmodul us) of the | anding
menber shoul d be i nct¥48 c}"t%}’e% °“n§‘?"€“‘g?ro§ell)?%7mtddﬁ°f S.eg Qéiﬂ%ﬂa&? ﬁtﬁﬁﬁrus
of the tape (within é inconti@htr gatment |Maxshg abbde-edgerleMage Juaref guttershe
| andi ng nenber, S . dapef Yeos S
(elasticity Snndﬁ‘}'{ﬁ?u%?%r g“;’f‘é?“ tfﬁgﬁ ]gégﬁits. ‘ﬁ@qﬁvtm@egﬁuggdebr‘%g%#ﬁ
wi t hst and hi gheelastieiged gtegg?‘éfét 8% mayopgyponbigured so as to be siglar to

adhesi ve aggr essi venggs of QiheClegsbards), § et Prapsarshriger cuffs, or elastic cuffs
described above, it is preferred for the incontinent briefs of the
present invention that each elasticized leg cuff 32 comprise a
10 side flap 34 and one or more elastic members 36 such as shown in
Figure 1.

The diaper may also further comprise an elastic waist feature

that provides improved fit and containment or any other features

15 typically provided on diapers or incontinent garments as are known

in the art. An exemplary elasticized waist feature is described

in U.S. Patent 4,515,595 issued to Kievet and Osterhage on May 7,
1985, and which is incorporated herein by reference.

20 The diaper 20 is provided with an adhesive fastening system
24 for forming a side closure on each side of the diaper 20.
Thus, the diaper 20 is fitted to the wearer and the first end
region 48 and the second end region 50 are maintained in an
ove'rlapp'iug configuration when the diaper 20 is worn such that

25 Jateral tensions are maintained around the circumference of the
diaper to maintain the diaper on the wearer.

In a preferred embodiment of the present invention as shown

in Figure 1, the fastening system 24 comprises two elements, a

30 closure member 52 preferably comprising tape tabs 58 and a landing
member 54, which are adhered to each other in use. The closure
member 52 is intended to provide a means for engaging the landing
member 54 so as to provide a secure bond or closure. Thus, the
closure member 52 preferably comprises a fastening means for

35 engaging the 1landing member. The closure member 52 also
preferably comprises a means for positioning the fastening means
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menber determ nes the bonding strength of the fastening system at

| i ght ap%b(c?gkhg{g pressures. This aggressiveness needecCl/USINO8950
controlled’so"as to maximze the strength of the bond but also so 20 as
to minimze the energy transnitted to the | andilfg nenber when t he
tapes are renoved (especially when the tapes are "jerked" of f). The
t oughness, inpact resjstance, or, inpact energy,_ of the . | andi nber
provi des a neasure of Jtsaﬁ%“rlngkfn{mgﬂ%?t Zepher; g%lh?ss to prw’]dSr&eb%'gn B%ep;?rreg
transferred w thout ¢¥esuramenkpra compeiseoin tiosar fygienimp merter|an @ tHpet ¥ad.

| andi ng menber. Thus, the adhesive is preferred to have a

qui ck-stick of at |east gbqut ﬁéﬂ %#cn1mhile'the Landing ) nenber, the
backsheet, has a t oughne®% 198en,fastining Jember romprises a stripopatgh. OF olaver
t han about 1200 ®rgsof adid3ive posithienedi ngr ovted bdayndporsécur of y thandiaper.

f ast bilit f ' ' b |
W Lhout the need for EXEHIaTy. examieb Bt [fnePSatfthe® KRhGUEsC Bhe Pleslr el 30

eauces
the cost and Yidor oRatent ha. 8830 neatitled i risepsadrietr Ddapamelianing - An
fast eni ng sysiprovedQidd Chosiret riisfasd o TOBEANt adrg Ha¥ie Cdh DELbBeE 1QQSt

and 35 inprove ea f e ' b CS.. e I ng I,ght Jt

adhesi ve can be rel a?ﬁfé)l ?/L%soevﬂQgF gg?%@?é 1Iséé‘!sd ;Eﬁa?\oclggﬁ)uﬁn Ey A, 1935, ﬂ%

g/nferr]. Furt Hr, U.S.h@atendc RAP0:988, hsdued tojddedo st alpeand July 25pe1989,
each of which are incorporated herein by reference.

As shown in Figure 1, each closure member 52 preferably

comprises a tape tab 58. At least one tape tab 58 is disposed

15 adjacent each longitudinal edge 40 of the body pdrtion 22 in the
first end region 48 of the diaper 20. (For large incontinent
briefs, two or more tape tabs are positioned on each longitudinal
side such as is shown in the above-referenced U.S. Patent
4,253,46]1; however, for simplicity purposes, Figure 1 shows only

20 one tape tab on each side.) Each tape tab 58 has a fixed end 61
and a connective end 62. The fixed end 61 (i.e., that end of the
tape tab 58 joined to the body portion 22 during manufacture) is
permanently attached to the body portion 22. The term
"permanently attached”, as used herein, refers to an attachment

25 which does not release under normal usage conditions of a
disposable diaper 20. The connective end 62 is that end of the
tape tab 58 that extends outwardly from the body portion 22 beyond

the longitudinal edge 40 and that is grasped by the diaperer in
securing the diaper on the wearer. The connective end 62 has a

30 fastening surface 60 onto which a layer of adhesive is coated. 1In
a preferred embodiment of the fastening system 24 shown in Figure

1, each tape tab 58 preferably further comprises a release tape 63
joined to the topsheet 26. The release tape 63 allows the
connective end 62 to be inwardly folded during manufacture to

35 oprotect the adhesive on the fastening surface 60 from
contamination or delamination prior to use. An alternative
configuration for the tape tab is a Y-bond construction such as is
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9 rei nforced, can have a relatively |ow cal cul ated caliper (nom na
aver age t jyobsromas of between about 0.02 nm (0.8 ml) and BGE(}S92/089%0 36

mm (1.4 mls),. 5, BRI EF DESCRI PTI ON OF THE DRAW NGS
Whi |l e the specification concludes with clains garticularly poi nti ng
out and distinctly claimng the subject matter which is regarded as

formng the present h?w%hO&pis{nehswedétsvm_nt bag. thfedO 3,604 298 1 et ividd

be better understoo IwﬁPthe fol L ow ng_de erptb?n . Whl%‘ s, taken in

conjunction with the 3R&JASLENINAgOXREEN (Y {Uisposadble Diapers™ which issued to
Kenneth B. Buell on November 19, 1974, and which patent is

incorporated herein by reference.

Optionally, the tape tab 58 can be provided with grip tabs at
the distal edge of the tape tab 58. Grip tabs may be formed, for
example, by folding part of the fastening surface 60 at the
lateral outside end of the connective end 62 onto itself. Grip

10 tabs are preferably 2 mm to 8 mm, more preferably about 3 mm,
wide. Grip tabs can also be provided by having the distal edge
not covered by adhesive. Additionally, the distal edge of the

tape tab 58 may be provided with rounded corners for additional
user comfort.
15

The tape tab 58 comprises a tape backing material which can
be any of the tape backing materials well known in the art. For
example, polyester films, polypropylene films, paper backings, or
other materials which provide the required strength to be useful

20 as part of a tape tab 58 during use of a diaper, are suitable for
use as the tape backing material. Particularly, tape backing
materials of polypropylene film having a caliper of about 0.15 mm
have been found to perform satisfactorily. The same materials
used for the tape backing material can be used for the release

25 tape 63. In order to perform its release function, the side of
the release tape that is not attached to the topsheet 26 can be
coated with a release agent, preferably with a silicone release
coating which is well known in the art.

30 The connective end 62 has a fastening surface 60 having a
layer of adhesive coated onto the tape backing material. (As used
herein, the term "coated” is not to be limited to any specific
technique or method for applying the adhesive onto the tape
backing material). The fastening system may use any suitable

35  adhesive that provides the desired shear hang times, quick-stick,
releasability from the landing member, and coat weight properties.
The composition of the adhesive is not as important as the
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whi ch i ke designations are used to designate substantially i denti cal
el enents, @@so3/evseki ch: 15 Figure 1 is a partiall 0
perspective view of a di sposabl e absorbg t article (incontinent

bri ef) incorporating the ref ast enabl e adhesi ve tape fastening system
of the present I nventi on. 20 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON properﬁ%fsaﬁf eﬂ@bbﬁerﬁdheﬁdp‘éesfﬂ%he@k ng s%M§§eQi”$e\EchEﬂ€br

present i nvent e .usef ul d ben fIC n | i

di sposabl e abst eﬁ ESIXP L £4 eggl e/g@mp L?Se ?1\,\(?3 ePt ar‘?g'es‘t”& ghich is
"di sposabl e abseatiednentar thetape riakcking by any iofl dbe w13 h kadweohbt awedt
contain 25 body exyahgs ﬁﬂﬂ'e?yse S(Qegl fiopl y regf&s t‘ﬁ,a@{gd Cl fRc¥dyjch

are pl aceg agal nst or { Erom to the i arer to
absor b an LErR3 N X a e 18RESIUE 4530S DR S4PR Pﬁ’ed"f? SRV 588 gt
t he wear er anplmdessh ar prefotabilpf endiel t @adbesilvaundar edaror etastomerse

restored or reused a r&@u@% AT Ne %rdhéﬁl vE, ('lteb1|s ptﬂf%ch'ifﬂy %Qefer?@é ef}\qu

to be discarded afte si ng e use an
conpost ed or ot her wi §%‘*Uﬁ§pﬂ5’§é§i“‘6f“‘qtﬁ"bﬂ émﬁ"ﬁé‘?ﬁ@nf-%ﬂm?‘e“ "“bbe"cé}?ﬁ Pnesl- e
manner). A preferrggl desbpibedehéreindfte, dhepsdhebive has preféRudlebehdlar hang

article of the pwsegmelsr’lvg&llondcﬁ éﬁu%d“l.&d r@?ggs Wﬁ%' in conjunction with
relatively low coating weights so as to provide the enhanced
performance described herein. In accordance with the present
invention, it has been found that tapes {tape backing material and
adhesive} such as are manufactured by the Minnesota Mining and
15 Manufacturing Company, St. Paul, Minnesota, under the designation
KS 1294, have been found to provide satisfactory performance in
the fastening system of the present invention.

The joining of the fixed end 61 to the body portion 22 can be
20 - provided by mechanical or preferably by adhesive means. In a
preferred embodiment, the tape backing of the tape tab 58 is
covered across its whole width with a layer of adhesive. This
adhesive, thus, not only provides the fastening means at the
connective end 62 but also the attachment to permanently adhere

25 the tape tab 58 to the backsheet 30 at the fixed end 61.

The adhesive tape fastening system 24 further comprises a
landing member 54. The landing member 54 provides a means for
refastenably adhering itself and the adhesive disposed on the

30 connective end 62 of the tape tab 58 together to form a secure but
refastenable bond so as to provide a side closure for the diaper
20. The landing member 54 may be disposed anywhere on the outside
surface 45 of the body portion 22 so long as it engages the tape
tab 58. Typically, the landing member 54 is disposed in the
35 second end region 50. The landing member 54 may either be a
discrete separate element joined to the body portion 22 (e.g., a
reinforcing member joined to the outer surface of the backsheet
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brief or diaper,

showmn in Figure 1 as diaper As USZUS92/08§§0

her ei naft esyo93/m8aserm "di aper” refers to an absorbent arti
generally worn by _ infants and incontinent persg?s that is drawn up

bet ween the | egs and fastened about the wai st

the wearer.

Exampl es of the kind of diapers to which the present invention is

readily adapted

ar eychSROWR shown id 6.5. Padertils 71990 £Gude o Webd et al. on

3,860, 003; 4, 253,461, an 5. Each of t e.patents ar
i ncor porated herein Bsre F'g erg‘ncgajll ta"\?ﬁ\n ﬁpcooré: {)tﬁ é‘ﬁfe\‘"r o‘?ﬁ tﬁegfege“ce) or @
foll ow ng descripti onmttah_ate'ltemgnr thatsiemebther gd\ndgd\,@r flasoetinugus with an

10

15

20

25

30

35

element of the diaper (e.g., only -the backsheet 30 or a
reinforcing member joined to the inner surface of the backsheet
such that the adherence surface is the backsheet such as is
disclosed in U.S. Patent 3,867,940 issued to Mesek on February 25,
1975 which is incorporated herein by reference). In a preferred
embodiment of the present invention, the landing member comprises
at least a portion of only the unreinforced backsheet 30. The
adherence surface 3] of the landing member {(generally the same
surface as the outer surface of the backsheet 30) is the surface

onto which the adhesive of the tape tab 58 is refastenably adhered
during use of the diaper 20. '

The properties of the overall fastening system, including the
properties of the adhesive on the tape tabs and the properties of
the landing member, are important design criteria in the
performance of the adhesive fastening systems of the present
invention on disposable absorbent articles. Fastening systems for
disposable absorbent articles need to provide a bond at light
application pressures that holds securely during wear and a bond
under severe application pressures that can also be reopened and
refastened without destruction or damage to the landing member.
These values must be balanced against ‘the environmental and
economic need of reducing the materials and costs of such
fastening systems. The shear hang times of the adhesive fastening
system; the quick-stick property of the adhesive; the toughness of
the backsheet; and the surface characteristics of the backsheet
have been found to be important variables in providing not only
superior bond security but also refastenability without the need
for additional reinforcement of the landing member.

The shear hang time of the adhesive fastening system has been
found to be a very reliable predictor of bond security in use.
The object of the shear hang test is to measure how long an

. adhesive bond can hold against a given stresS in the shear mode
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systemillustrated and descri bed herein may be applied to the body

portion ofgylphprdiaprers. On the other hand, it will be undercr/aS92/08950t hat
t he i nventron Is not limted to any specrfrc di aper structure or
configuratioh, provided it has a fastening systemand is 10 conpatible
with the requi rements of the disposable absorbent articles

di scl osed herei n. e gt h w | |
that Figure 1 is a (i.e., sh%ar F{‘F{? 'ifn*e'} m@"gef‘é‘ge .‘eg"“g tme efﬁ%agg iraper
20 according to 15 adhesrppe@@ﬁtsercm@orr|Qwrabﬂn&y, upden somférang q@rear;édrvrs -a

wearer. As can be seen in Figure 1, a preferred di aper 20 conprises a

body portion 22 and,a refast hesr tape fastenr ng stem
desi gnat ed generally asdfgﬁ. sia'b‘faé‘ﬁ ?’8%‘ bg |on“22usc rrpm S é prese?ﬂt

| i qui d pervious & opgheenting, ianm a-bsbrvberittm@)roé PL&?C Bo.l 7 quird adh@sivenperfatous
backsheet 30, and e'o?smeceh&eytsmrarﬁ@twaatﬂe@ 2314 %? inch) arﬁomreh hnsfa

side flap 34 and oneor e |cme lici

pur poses, only one aﬁt?’l‘, E‘enﬂé‘?‘ i 355 an @ hthe adhe ﬂ‘r‘& ggacél I oﬁb‘ﬁ
nore than one strandanmhgbmema-r t tiencdcksheetclwhich is sreiafédceg 34. JheNside
the topeheet 26 thGyabsAkOal obg Hna! With 20 SBRKAUECIcoifed | PRES MLe

flaps 34, and the el a variety of
wel I known conf i ur Hreegrdiey y,eefséan éa o the tape tab. Pressure exerted by a

roller of 2043 grams (4.5 pounds) having a roll diameter of 100 mm
(4 inches) and a width of 50 mm (2 inches) is applied to the tape
tab. The test sample is conditioned at a temperature of about
37.8°C (100°F). A shear stress equivalent to an evenly

15 distributed stress exerted by a 1000 gram weight is applied evenly
across the width of the tape tab. The elapsed time until failure
of the adhesive bond (i.e., releasing of the tape from the landing
member) is measured. The shear hang time is generally related in
a logarithmic way to other variables (area, stress, application

20 pressure, temperature, in use performance,' etc.). Thus, analysis
of data and interpretation of data should be appropriate for
logarithmic scales.

The preferred Standard Shear Hang Time, SHT, for adhesive
25 . fastening systems of the present invention for use on diapers
should be greater than about 1000 minutes per square inch {log
(SHT) of 3.0). However, for the adhesive fastening systems of the
present invention, it has been found that Standard Shear Hang
Times preferably greater than about 3000 minutes per square inch
30 {log (SHT) of 3.5), more preferably greater than about 10,000
minutes per square inch {log (SHT) of 4.0) by optimizing the
design criteria of the fastening system as described hereinafter.
In fact, certain systems have been able to achieve Standard Shear
Hang Times of greater than 15,000 minutes per square inch (log

35  (SHT) of 4.2).
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di.aper configuration is shown and described generally in the
above-r ef emen2¥07845S. Patent 82 3, 860, 003 which issued to KBREAI§72/08950 g

Buel | “on January 14, 1975 and in U.S. Patent 4,253, 461 whi ch 30 i ssued
to Strickland & Visscher on, March 3, 1981. . Figure I shows a

preferred enbodi nent of the body portion 22 I n which the topsheet 26
and the backsheet 30 areThoeattehss tgptnadly used theaytandendtdheanchang dtest for

Copenees 36T Cape! HELAT g [ MMeb1BE0 6Lyt DSRERAE RBlaBBEC, SR i1
periphery 38 of the B8e8-pri-i 8rF55,761). Heweveryetheostiiard Sésaﬂé‘faf‘%gs“f hts
outer perineter or, iopefdte@rat very high temperatures and application pressures which
5 are not indicative of the in-use conditions encountered by the
adhesive fastening system such that the test does not assist in
evaluating whether the properties of a particular adhesive are
useful in the normal use of the fastening system. Thus, it has
been found necessary, as a secondary test for bond security, to
10 modify the standard shear hang test to be able to run the test
under indicative conditions which simulate realistic in-use
conditions.

The Modified Shear Hang Test used in the present invention
15 evaluates the quality of the adhesive bond of the particular
fastening system by using the specific unreinforced landing member
(which simulates the low tensile strength of backsheets alone) and
tape tab used in forming the adhesive fastening system of the
diaper. An adhesive surface of the tape tab having a width of
20 25.4 mm (1 inch) and a length of 25.4 mm () inch) is applied to
the adherence surface of the landing member, the backsheet, with
.4 pressure exerted by a 250 g roller. (As a measuring tool for
finished products where it is common that adhesive or other
materials (such as the core) would interfere with the uniform
25 application of pressure by a roller; an alternative method would
be to place the sample on a balance and apply a measured 250 gram
force by running the thumb across the samp]e.).- The test sample
is conditioned at a temperature of about 32.2°C {90°F). A shear
stress equivalent to an evenly distributed stress exerted by a 750
30 g weight is applied evenly across the width of the tape tab. The
elapsed time until failure of the adhesive bond (i.e., releasing

of the tape from the landing member) is measured.

With these modifications to measure conditions that effect

35 the tape failure rate, the Modified Shear Hang Test correlates
with consumer measured tape failure rates across a wider range of
adhesive/substrate designs versus the Standard Shear Hang Test.
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words, the outer extent of the body portion 22. The periphery 38

conpri ses Whpodr@ie@st udi nal edges 40 and the end edges 42. PCT/US92/0895ke
body-portion 22 has an inside surface 44 and ag outside 5 surface 45. In
general, the‘outside surface 45 of the diaper [ extends from one end
edge 42 to the other end edge 42 of the di aper and from one

| ongi t udi nal edge 4Q1§mérheap?nwnbmn&tetsgwaal use ofdfR 4&@31 tb@redhp&%d
and is the surface faréhest rom:t

use
20. The backsheet 33"§HS: B¢TbsTs, al“gr?rsfea‘[)“tm)%m‘lﬁ"t‘ﬁg 6iﬁ9§|5‘é‘§ﬁrsf’3€§%ﬁ§
of the body portion the. useThmadenbonik from whidlr finosesfaiilsrashatcwur fhwe, ot the

di aper opposite the ms&oeqe that tfﬁurfr&e?fﬂé 85?.@ +nag.fbe f Odéfm@ﬁe Eﬂmnts

preferably forned b et era e I nsj urface
44 of the di aper® 20 mventx,og &%e&t'é"r?z Vécvmt?# Ee %t'é"i‘-‘déd%‘i}rif’%lc@“% behresn
general the 15 inwhée strfiscendet iweafting tthesigheaheth@padiapen etrMteadt wahh

the wear er whery;pifadl ﬂ?a?ogd\éswrdachanisms tgg calT,F' Cerflo %P&%@e@obr{‘acﬁe

first and second en reglons
from the end edges 3dheSivgs fastenigapaysteno (ipkri pH@'f‘%F‘SBe t Fadhuret hé“e
| ateral centerline ofnatéguade ap@rfadd. adh8eidh and crack propagation or long term

10 failure during the wearing period due to slow flow of adhesive
under stress). The preferred Modified Shear Hang Time, MSHT, for
adhesive fastening systems of the present invention for use on
diapers should be greater than about S00 minutes per square inch
(1og (MSHT) of 2.7). However, for the adhesive fastening systems

15 of the present invention, it has been found that Modified Shear
Hang Times can be achieved of greater than about 1600 minutes per
square inch (log (MSHT} of 3.1), more preferably greater than
about 3000 minutes per square inch (log (MSHT) of 3.5) by

optimizing the design criteria of the fastening system as
20  described hereinafter.

The landing member 54, the backsheet 30, is preferably'
manufactured so as to provide an adherence surface 31 that will
optimize the adherence, release, and refasienabiiity of the tape

25 tab 58. For both strong adhesion of the adhesive to the landing
member and good bond security, the adherence surface of the
Yanding member must be receptive to the adhesive at low
application pressures. Typically, it has been found that a
"smooth” adherence surface enhances bond security because the

‘30 adhesive "wets* more of the surface. However, embossed adherence
surfaces are generally considered more aesthetically pleasing for
their matte appearance at a sacrifice to bond security since the
entire area is not wetted by the adhesive. It has been
discovered, however, that there is an optimum surface roughness

35 for the adherence surface of the landing member, the backsheet,
that increases the Shear Hang Time and Modified Shear Hang Time
beyond what is achievable even with a “smooth" adherence surface.
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the first end region 48 and the second end region 50 extend
di stance owo3sem84dHne- half of the | ength of the diaper 20 SB@’HIUS92/089§%at

the end regiops canprise each half of the diapeg 20. 25 The
absorbent core 28 of the body portion 22 may be any absor bent neans
whi ch is general |y conpressible, conformable, non- |rr|tat|ng to the

wearer's skin, and capabThe mﬁhamgeblsngfaandn of the efl addiingg meinkpri 0%, s Uide

as urine and other cgidapdetbnsly smeles@s has certain 56 fABS WhARLLt eF PE1A c2BLHERY
be manufactured in a w de \(arle

rectangul ar, hourgl ¥, be1 é%‘iﬁ‘ﬁm{ |E“h°“°e t?;eT g?mdapéﬁc"ré?% f§ ﬁ&'ef rgﬂﬁfsawe
wi de variety of i qufdstaiu&grbﬁttem 24. Genetadiy.altbe cadhewahge usefiaden ddesperts

and ot her dispos bl e, AAH BeRbgutar str@&w'g% SAERiRS acqnmetw?@ %mémawp

which is general y re erre as alr les o
sui t abl e absorbent nshichi are divided jnko Jaé’“cr‘@dét!?”ceﬂnpul"ag%’"\ﬁéﬂdl n%f the

mel t bl own polyners iirabugli pagameters of CObughAessGr Qne- Meamk ecbvebingulDeptls, Rpm
fipers. oy iesue inc ultgold THIE or oIn 4HERSiA%e baFdiutel WabHSE strongly
correlates with bond security. The Mean Leveling Depth is the
10 mean of five leveling depths of five successive sample lengths
~ {1/5 of the evaluation length). The leveling depth is the largest
of the depths as measured from the mean line ({departures from the
mean line). For a preferred embodiment of the present invention,
the Mean Leveling Depth, Rpm. is between about 2 microns and about
15 20 microns, more preferably between about 2 microns and about 10
microns, and most preferably between about 3 microns and about 8
microns. The surface roughness {including the Mean Leveling
Depth} is measured with a Perthometer S6f profilometer apparatus
such as sold by Feinpruef of Blue Ash, Ohio. The Perthometer S&P
20 is operated with a cut-off length of 2.5 mm (evaluation length of
12.5 mm) and  a T9 FocoDyn laser probe which has better accuity and
does not contact the surface as do diamond stylist probes.

According. to the present invention, a landing member 54,

25 opreferably being a thermoplastic film, more preferably the
backsheet 30, and having surface characteristics according to the
above criteria, can have a texture, surface roughness, provided in

a structured pattern or in a random pattern. In general,
texturing of thermoplastic films is conducted by passing the film

30  between a nip of a steel roll and a rubber roll.° The steel roll
contains the pattern such as, for example, square, round, random

or other shapes as considered : -irable for the particular usage

of the thermoplastic film. Th- - ermoplastic film is drawn into

the nip between the two rol® «which are pressed against each

35 other. The depth of the textur-:g depends on the pattern provided
on the steel roll. Depending on the thermoplastic film material,

the steps of preheating of the thermoplastic film and cooling
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12 super absor bent pol yners, absorbent. gelling materials, or any
equi val entyoBi9gdsal S or  conbination of materials. PCITHE92/08950
confrguration and construction of the absorbent core may also be vari ed
(e.g., the absorbent core may have varying cal iBer zones, a 5
hydrophillic gradient, a superabsorbent gradient, or |ower average

density and | ower avegage,basi L ght. agcqui sition.zones; or
conpri se one or m)reaﬁgg/ler”'l%je (fpg%ﬁ\gﬁh%tﬁ?r"egf.a@ﬁé €°ott§F %rt9§8?50egﬁxe adherence
capacity of the absofwface coff ctheglasingdmedhenetay  gaper&lduphedrnl that sunfach

the design exudate | Qrithngs aRbbssBe dyntradede U101 A hRrdli R8{140detPiption
Further, the size and_aggaébent cagaC|ty of the aps

f or bent core 28 JRY
be varied to accomolht EISr PTPERRTRAG 3PP o APRATALIFES can P fopd; v V.5
A preferred efbodPakents 4,436,520 4,595,8pkr 4,5480029, WaS76 ad716r WO 88/07336.

hour gl ass-shaped abgudigp! a&cBFfing28o thépreR¥PirdbNtioROSPLRERPIng of the
thermoplastic film is provided by using a process in which, for

example, a smooth non-patterned steel roll and a rubber roll are

used in a similar way as described above. In this case, the

10 surface of the material textured by the rubber roll is used as the

adherence surface of the landing member. Preferably, the steel

roll has a flat, sand blasted surface. The texturing of the

adherence surface of the landing member results from the rubber

roll.
15

As previously discussed herein, the toughness of the landing
member, the backsheet, has been found to be an important variable
in determining the refastenability of the adhesive fastening
system. As used herein, the term "toughness" relates to the

20  ability of a film to absorb a sudden impact of energy without the
initiation of a crack or tear in the material. This parameter is
important because one of the major failure mechanisms of tearing
the landing member when the tape is removed for absorbent articles
comes from the user jerking the tapes off of the product rather

25 than peeling them off slowly. Thus, the landing member must be
able to absorb this energy without failure. However, in the past,
the focus on backsheet strength has been on the tensile properties
only, with a resultant deficiency in toughness. Therefore, it has
been foind that enhanced refastenability of the fastening system

30 s provided when the landing member has a toughness that exceeds a
certain value as measured by the dropping dart impact test. In
preferred embodiments of the bresent invention, the 1landing
member, more particularly the backsheet, has been designed so as
to have a toughness {as measured by the dropping dart impact test)

35  of greater than about 1200 ergs of impact energy, more preferably
greater than about 1600 ergs.
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structure for use as the absorbent core is described in PcPrusozsogebint ent
4,610, 678WO P8P ed "Hi gh-Density Absorbent Structures" i ssued to

Wi sman and Gol dman on Sept enber 9, 1986. U. S.z27Pat ent 4,673, 402
entitled Absbrbent Articles Wth Dual - Layered Cores" 20 i ssued to

Wi sman, Houghton and Gellert on June 16, 1987; and U. S. Pat ent
4,888,231 entitled "Absdhpetsuahsess 1of/i Hie Aanding mgmbereps defined sdpeqthh
Aﬂgstadt on De]gelrrberpra&nt198\&snted:sasd@emirbe absatebdahce withSASTCtNStAsd D
that are wusefu i the ..pre ALY i.on e r re. 28
Is preferably the cc}ﬁ'ﬂ%'ragi ‘é‘ltllﬂyceé'gg}:“e'sné ufﬁ%d)g"s‘ab ﬂ‘rebésnn 'r'}gﬁ%eregzisj%ﬁgbgsd
in U S Patent 4,83ac@m3dratednthereind by referpnge. Denihe ymodifieatdnns Merhdhe

Havi ng Lower DemsityahthrlONRR method BRe! 85 Y61 Wh: quw'rrfei i fRtéPNAS thé Ieved
to Al emany and Berg on

Ma 30,. 1989 her npreferreq absorbent .core
are described in U $red ¢ Eat'"@nf‘ggtﬁ,agB%f, 'H'Hd%f, 8&’,"??0“%1%9?‘50 ?7]sidﬁ§é
fibrous structures w@ghingvi0ly gramsasandf hakiing ex eswoobinskdr mrdiam_amcisipygﬁca]
density, or 1iquid syrfaceGilithé !t 1@MiAPoEtke AQ dLigT IRLRIP d1dh A0ITUENE

in ) present inyention may be found in U S Paten
Sob00 aco  Each  weight |ATc dnd oAl dhe, AnFaEoSBEFGh olRTE} o BGIUSTEd by
ref er ence. 390 chan%'h@ thes drdpeheighbratBé ithams wperdaosadight .t he backsheet
30 and is preferably joined thereto by a core attachnment neans (not

shown) such as those well known in the art, for exanple,
The landing member 54 is also selected so as to have a Youngs

Modulus that more nearly correlates with the elasticity modulus of
the tape tabs 58. The tape tabs typically have a very high Youngs
15 Modulus of between about 175 N/mm? and about 310 N/mm2.  Thus,
the landing member, more preferably the backsheet, is selected so
as to have a Youngs Modulus of at least about 175 N/mm?, more
preferably greater than about 200 N/mmZ, most preferably greater
than about 225 N/mm? so that the Young’s Modulus of the landing
20 member is increased to more nearly match that of the tape tabs.
The Youngs Modulus is the elasticity modulus of a material (i.e.,
a material constant) describing the elastic behavior of the
backsheet under stress. The higher the Youngs Modulus, the less
elongation that results from a given force applied to the member.
25 In other words, a landing member having a higher Youngs Modulus
can withstand higher stress at the same elongation than a landing
member having a lower Youngs Modulus. While not wishing to be
bound by any particular theory, it is believed that by reducing
the elongation of the landing member under stress by requiring a
30 ré]atively high Yoimgs Modulus of greater than about 175 N/mm?, a
more stable adhesive interface between the adhesive and the
landing member is provided. On the other hand, it is believed
that if a landing member has a Youngs Modulus lower than about 175
N/mm2z, it will elongate relatively easily under stress thereby
35 causing the adhesive interface between the tape tab and the
backsheet to deform along with the elongation of the backsheet.
This elongation must be compensated for by the adhesive of the
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13 ~  pressure-sensitive adhesi ves, hot melt adhesive
adhesi ves; WQI9038Bni c bonds; . heat/pressure bonds; M{’S‘)ﬁ&m

mechani cal bonds; or any ot her suitabl e attachngmt neans or

conbi nati ons® of these attachment means as are known in the art. 5 For
exanpl e, the absorbent core 28 may be secured to the backsheet 30 by a
uni form conti nuous | akape &ib aallegithe, -adhesdve epyrfdce aydt df beliemethethate theor

a retwork of adhesi Veu’ftbl-me%ﬁpe?ﬁmoﬁs oFNYthadl r.ﬁﬁ‘ne?fve wouﬁfpﬁéd%@ |th§'e%ond
spirals, or spots of grhESIVﬁ 3 to egs whi ¢ Q 1 ﬁg g pe
satisfactory are pref §ad r‘?ﬁlt 1(9 %{Hﬁﬁ%l&bse rshth “55 nd %cfﬂﬂeéd
by Century Adhesi ves,faslten:xng syotem).
5
The Youngs Modulus as defined for the present invention is
measured in accordance with ASTM Method D 882-83 with certain
modifications, that method is incorporated herein by reference.
(Care should be taken to distinguish between the Youngs Modulus as
10 defined in this test procedure versus other elasticity moduli
which may have been used or measured previously and disclosed in
the prior art.) The elasticity moduli previously disclosed,
including patents referred to herein, are well below the required
Youngs Modulus recognized by the present invention as being a
15  Jower threshold for providing the landing member of the fastening
system.) In particular, the ASTM Method A of D882-83 "Constant
Rate of Grip Separation Test" to measure the elasticity modulus as
defined by the ASTM method is used with only minor alterations.
In the following description, particular alterations used in
20 measuring Youngs Modulus according to the present invention are
indicated. A test sample for evaluating the Youngs Modulus is 25
mm in width and 200 mm in length. The length direction of the
sample is parallel to the lateral direction of the absorbent
article. Test samples are evaluated in their length direction and
25 conditioned according to the ASTM method. The apparatus used in
evaluating the Youngs Modulus can be any tensile testing machine
commercially available having a constant rate of grip separation.
An Instron 4201 machine such as distributed by the Instron
Engineering Corporation, Canton, Massachusetts has been found to
30 be particularly useful. Supply grips are also supplied from
Instron in accordance with the ASTM method. The initial grip
distance is fixed at 50.8 mm. The speed of testing is fixed at
508 mm/minute. Other provisions of the test procedure as well as

calculation of the elastic modulus are done according to the ASTM
35  method.
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Col unbus, Ohi o and marketed under the tradename Century 52g@T/us92/08950 by
H B. Ful wer9d®B#any of St. Paul, M nnesota and marketed as HL- 1258.

The eore attachnent neans preferably conprisez@n open pattern network
of filanments‘of adhesive as is shown in U S. 15 Patent 4,573,986 entitled
"Di sposabl e Wast e- Cont ai nnent Gar nent " whi ch issued to Mnetola and
Tucker on March 4, 1986heapdckdsitiek ipsoperty dfnther pdfresd ¥el isexlsoninpgrtant in

reference. An exe"?r@“’dﬁgtﬁq‘hﬂﬁ‘tmﬂ?ﬁﬂsbond st @ng e a@uaemdoatwfsmneimtk of
filaments conprises sever

adhesi ve amants
spiral pattern sucﬁeiés’i%ab’ﬂoty °§ ﬂ?{f%&téa“ﬁysﬁ’@m apgg éibd{néfﬂ’
shown in U S. Pat&ft the adhe&,v@lﬂneaﬂsﬁ%es ghecabit otySpfagbe, adbesw@ntweébéhe7
1975; U. S. Pat gnt k t aql N Nv1eed8bn 22,
Tore: and U & 3 surfacd R g‘%@‘ (ESRE  adnés S “’?E%facfo];g r&g7m19E9
Each of t hesePneasEness éi‘é quﬁé%‘r%b?'ﬁ@éd”}?e?@eﬁ Ryl 8RS
The backsheet 30 i sgg ,uecy;;sd tmna|s¢uu1€hs;y(audgmghushene)halgdhme, but nat so

Pher noplast e 111 m B, HASoIe Byqsau® (He fubingst dF 1 1R8I Heriber to nsure
materials may al so mdus@f@stmbu@ém hé?‘él W‘Cl‘ﬁg‘f‘%rpﬁf’l’mté% wfethe aghesive

refers to materjgl soghipeh p@éﬁn@omdnﬁmn aid pebferiably | dreatenacihlay about 150
OO e 0o R b PR sl oo, A TRSoptioum of
quick-stick for the entire fastening system of the present

jnvention is greater than about 300 g/cm for secure fastening of

the diaper. The quick-stick test is performed by placing a 25.4

15 mm width of the tape onto the 1inqing member and removing the tape

at a 90° angle. This test is thus a modification of PSTC No. 5 by

using the landing member as the substrate and a 17.1 g/cm?
. application pressure.

20 The jmproved bond security and refastenability of the
adhesive fastening system can be achieved without "the need for
reinforcing the landing member and with a minimum of materials.
Preferred coating weights for the adhesives that provide an
optimum balance between bond security and refastenability are

25 different for each adhesive. Higher coat weights would typically
provide stronger adhesive bonds. at minimum application pressure
while lower coat weights typically reduce the 1likelihood of
tearing the landing member. It has been found, however, for the
adhesive fastening systems of the present invention for use on

30 disposable absorbent articles such as diapers, that the optimum
coat weight of the preferred adhesive occurs preferably below
about 22 g/m?. More preferably, the optimum coat weight is
between about 14 g/m? and about 18 g/m?, most preferably between_
about 15 g/m? and about 16 g/m?. The backsheet, which does not

35 need to be reinforced, can aiso have a relatively low calculated
caliper, to reduce material costs, of between about 0.025 mm (1
mi1) and about 0.036 mm (1.4 mils).

This Sheet Has
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absorbent core 28 fromsoiling articles which contact the di 20

a
such as bewgrsseo?4:ind under garnents. The backsheet may t hu® cﬁ?f%mso
conpki se polyneric films such as ther m)plj%st iC filns of

pol yet hyl ene‘or . pol ypropyl ene, or conposite materials such as a
filmcoated nonwoven nmaterial. - For economc, aesthetic, and

14~ ecol ogical reasonge amagacfs@he@tovaoméeweabm rmhsm amm@e the
nom nal cali per, cal ciul‘gt ed

nils), more preferabl'$ ngafpeﬁ'ﬁ éu‘ Car‘féﬁé?e'?# ﬂé&?ﬂoﬂ? measuraa o¥b ‘Pén @.

ml) to about 0.036 @amvelldasrin sr,)\qe copsumeps dfapdsbl In a 1ab test, the tape is put
on as firmly as is possible and then the frequency that it tears
5 the landing member upon being removed in a realistic way is
measured. To put the tape on as firmly as possible, the tape is
put on ‘the landing member and warmed to 37.8°C (100°F) for 30
minutes or more. It is then rolled on with a 2.2 kg roller and
left at 37.8°C (100°F) for another 30 minutes. After cooling to
10 room temperature for at least 30 minutes, the tape tabs are
removed by pulling rapidly as the typical consumer would. Any
tearing of the landing member is considered a failure. This test
provides the worst case and is about 6 times higher than the
average landing member tearing experience in actual use. For the
15 adhesive fastening systems of the present invention, the
refastenability for the most severe lab test above is preferably
greater than about 90%, more preferably greater than about 95%,

and most preferably greater than about 98%.

20 While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
present invention. It is therefore intended to cover in the

25 appended claims all such changes and modifications that are within
"the scope of this invention.

30

niiiii‘ﬁiiﬁﬁli“nﬁ'“”

35



5+« fromabout 0.025 nm (1.0 mil) to about 0.030 nm (1.2 m
Pr ef er abl W o %cksheet 30 | s a flexible polyethylene fi I[Lé'rws”"gg%o

hereih the term "polyethylene" filmrefers to filns which are
essentially nade of pol yet hyl ene, however, 3it is under stood 10 t hat
pol yethylene filmwll contain a vari ety of additives rovi de

characteristics like opacity, strength requi Bm“n“ﬁul Btﬁ or any
ot her desired charact eijfidg.c that can be achieve i ng m nor
anounts of ot her substances t han pol yet hyl ene *into 'the films. The total
amount of addltlves shou | es preferably less than
15% by weight rlf %HHP@F?@F a sor&entﬂi 18,19y ST opacity of the
film titaniumdiOX|de is comonly used |narange of 2-6% preferably

3.5-4.8% by weight of the a bbdy Por&r6RRAVARY {'#1?& H o@s al B€cond end

backsheet of the present |nvent|on ar acture r edegar
Industries, Inc. of Terre 20 "Bdiff%e, PPRHtYy ﬁ‘é‘aunaéqest'hé" e%%grﬁ?ﬂ?ﬁn saidsbpdy

The backsheet 30 is pr ef qpoabion temprisind &S) idebt pebeidub cropshedtt, ex tiquid
enhance the s performance ‘ﬂ%er\h@@s Eﬁi&fé&k”go Msk‘ﬁmsaﬁﬁdtopkﬁhetpr%d dgn

a nore cl ot hl i ke appeara Furt

permt vapors to escape fﬁha?r‘i'qeﬁé %Pé?oﬂ?@ﬂfe‘{: Ewesn \ﬁfﬂdl é°§§'%éFF and said
preventing 25 exudates frombazksheet; tahdough t he backsheet 30 by, for
exanpl e, bei ng supplied with m croapertures as described, for

exanple, in
characterized in that an adhesive tape fastemng system
comprises:

10 a) a tape tab disposed adjacent each longitudinal edge
of said body portion in said first end region, each
of said tape tabs having a fixed end and a
connective end having a fastening surface,  said
fixed end being joined to said body portion, said

15 connective end extending laterally outward from
said longitudinal edge of said body portion, and
said fastening surface having adhesive coated
thereon; and

b) a landing member for refastenably adhering to said
20 adhesive to form a bond during use of the absorbent
article,

wherein said tape fastening system has a Standard Shear Hang
Time of greater than 1000, preferably greater than 3000,
minutes per square inch.

25 2. The absorbent article of Claim 1 wherein said adherence
surface of said landing member has a surface roughness
wherein the Mean Leveling Depth is between 2 microns and 20
microns, preferably between 2 microns and 10 microns, more
preferably between 3 microns and 8 microns.

This Sheet Has Been Reraced
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U S. Patent 4,681, 793. The backsheet may al so be bi odegradab] such
as the fil WQP¥ET™Sed | I mﬂ nl y- assi gned, U SPCT/US92/8334,,;
Appl.i'cation Serial No. amm]m “H mm e Absorbent 30 Articles Wth -
Bi odegr adabl e Backsheets"* TFonmd ahd ¥Wwuk, faked on June 26, 1991.

The size of the backsheet 30 is dictated by the size of the absor bent

core 28 and the exact @&rapdhedabsogbende|ardicdg. acconding 3¢ amy cofrthed preceding
E”bOdid”fﬂt“ L he Eacrsheet a%m_smrmisfah@dnhegggtha:ﬁ&r hasl ansl?aﬁge:eetet %ﬂ?a@g
eyon e absorbent core g, m.nioum ance of a . st. about. 1.3 c
toyabout 2.5 cmfor baby dlagbcé'r §°’§ﬂﬁg§l§ %rﬁgf‘%‘m of sajd é’dﬁﬁ?‘&%n’t" pyid sécond
PCT/ US92/ 05138 fil.ed 17 Jusad I@gfonsi prefepablyswherein said backsheet has a nominal
5 average caliper of between 0.020 mm and 0.036 mm, more
. preferably between 0.025 mm and 0.030 mm.

4. The absorbent article according to any of the preceding
claims wherein said Jlanding member, preferably said
backsheet, has a Young‘s Modulus of greater than 175 N/mm2,

10 preferably greater than 200 N/m2.

5. The absorbent article according to any of the preceding
claims wherein said landing member, preferably said
backsheet, has a toughness of greater than 1200 ergs,
preferably greater than 1600 ergs.

15 6. The absorbent article according to any of the preceding
claims wherein said adhesive has a quick stick of greater
than 150 g/cm, preferably greater than 200 g/cm.

7. The absorbent article according to any of the preceding
claims wherein said adhesive has a coat weight of less than
20 22 g/m?, preferably between 14 g/m2 and 18 g/mZ.

8. The absorbent article according to any of the preceding
claims wherein said fastening system has a Modified Shear
Hang Time greater than 750, preferably greater than 1000,
minutes per square inch.

25 9. The absorbent article according to any of the preceding

claims wherein the absorbent article is an adult incontinent
brief.

heet Has Been Reilaced
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(54) Title: REFASTENABLE ADHESIVE FASTENING SYSTEMS FOR DISPOSABLE ABSORBENT ARTICLES

(57) Abstract

Disposable absorbent articles such as baby diapers or adult incontinent briefs provided with a refastenable adhesive fas-
tening system. The adhesive fastening system preferably comprises a pair of tape tabs each having an adhesive surface which dur-
ing use is adhered to a landing member having an adherence surface which may comprise only the backsheet that has no rein-
forcement for strength against tearing or may comprise a reinforced backsheet. The invention improves bond security while at the
same time making the fastening system more easy to remove without tearing by careful optimization of the properties of the adhe-
sive, the tape tab, and the landing member. In particular, it has been found that the adhesive fastening system should have a
Standard Shear Hang Time of greater than about 1000 minutes per square inch. The surface characteristics, toughness, and elasti-
city modufus of the landing member is optimized while the adhesive agressiveness (quick-stick) of the adhesive is optimized with
preferred Jow coating weights of the adhesive and low calculated caliper for the Janding member so as to provide an adhesive fas-
tening system that bonds easily, holds securely and is refastenable. .
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5, the web may be spunbonded, mﬂﬂ’é‘éﬁ’wv\et-laid,

TTET , hydroent angl ed, hydrof ornmed, conbinations of the above, or
the like. An exenplary topsheet 26 is carded and thermally bonded by
nmeans well known to those skill edﬂn‘!the fabric art and conpri ses
stapIS lsﬁﬂgﬁh pol ypropyl ene fibers having a denier of 25 about 2.2 and
has % l?asis wei ght from about 15 to about 30 grans per square neter.
As used herein, e term"staple length fibers" refer to those fibers
having a | ength]of ma | emst about 15.9 nm (0.625 inches). This
topsheet is mghi fa‘i’é-_eby Veratec, Inc., a Di vi si on of
| nternational PapekiEgipany, of Wl pole, Massachusetts 30 under the
desi gnat i ¢ -8 cHfir -Gl arly preferred topsheet for i nconti nent

i

t her nopl astic
entitled
i ssued to
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briefs of #he pf& »‘fl
filmsuch g5 that| [P
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16 The topsheet 26 and the backsheet 30 are joined together in
any suitable manner as is well known in the diaper manufacturing art.

As used LIE-LCE a—the term."joined” enconpasses configurations wher eby

t he t bpsheet 26y51 T BATHYEH A SF@ | he backsheet 30 by 5 affixing the
topsheet { 26 directly to the backsheet 30, and

configurations
wher €by tlhe:t psBedeqt26sgeg ;i N %ﬁg
Y

af fi xi ng th'e'pa‘i@ﬁl’tﬁ%g s&?é%}o ,3{9{ Eﬁa, g1i Prg?rbé;g 6 OegfaZZﬁgZ}g%fb re
0
7

28) whi clf im paBell @FE. Qb X

ST backsheet 30. In a preferred
enbodi rrertgg--tgtggggqgs!ﬁ 6ug 0f backsheet 30 are joined directly to
each ot h¢r T Ret heggif roo - uon riy 38 by a flap attachnent neans such
as an adl o8 o s

IS veE™on

A

v taghment nmeans as is known in the art.
In general, the core attachnent neans that affixes the absorbent core

28 to the backsheet 30 is the same neans as the flap attachnment neans

56 15 that af¥ixes the tops ¥ 1o the backsheet 30. Thus, for
exanpl e, a uniformconti nuoug%$é§é§Ag#£ ADHESIYE, EASTENING (SYSTEMS | ayer

FOR DISPOSABLE ABSORBENT ARTICLES

10

15 FIELD OF THE JNVENTION

The present invention relates to adhesive fastening systems
for disposable absorbent articles like baby diapers or adult
incontinent briefs, and, more particularly, to a refastenable

20 adhesive fastening system that bonds easily, holds securely, and
is easily reopened and refastened without tearing the landing
member even if the landing member consists of a low caliper
polyethylene film backsheet having no reinforcement for strength
against tearing. .

25

BACKGROUND OF THE INVENTION

Disposable absorbent articles like baby diapers or adult
incontinent briefs are well-known in the art and commercially sold

30 O ‘a broad scale. MHany of the commercially available diapers or
briefs comprise an adhesive tape fastening system to secure the
articles on a baby or an incontinent adult. The performance of

the fastening system represents a key element for the
functionality of such articles and therefore contributes to the

35 commercial success of absorb,g.%t E‘ﬁrt%;g%ﬁ ihqcoifﬁorai:irjgg gleswe
tape fastening systems. it R S Y

REPLACEMENT SHEET

18 NOV 1996




of adhesi ve,

such as a network of adhesive filaments such as sho
4,573,986, may be used. 20

conprises elasticized |leg
of I|qU|ds and ot her

conpri se severa
body exudates in
sonmeti nes al so
or elastic

an array of separate |lines, spirals, iﬁytﬂ(ﬂhﬁmﬂgs

|
The di aper 20}pdeferably furthe
cuffs 32 for providifpgfi nhBoAL1IGegNt hi

body exudates. Each elastfclzed |leg cuff B2
di fferent enbodi nents for

redpci ng the | eakage pf

25 the |leg regions. (TRe | eg cutf—ean-be.and is

referred to as | eg bands, side flaps,

cuff

sive

bNnt

hnent

may

barrier cuffs,

S 1)5 Léﬂ?t F?t g{\»‘]eg&ﬁ %6 tho§as§ntalm5@etd fcor'ltf ?e%é‘? ! e
i de Porti ons For anuar
1975, descri bes acm@ﬁb%dab‘l'*éhdl‘aﬁ@s%? cﬁbfﬂ"é%‘desﬂéc&fnth%f‘ﬂ b|aghes13g
openi ng having a fastenid@psydtéhse! adhni paeitatds, t@hpsivéi Fastéhing systems

elast|C|zed leg cy

ent i tled "Di spos abfmich (ag?uvs%x% n%s%%%r)t Izlat‘lé@ B Ft):%t %Eéne% gg? rBeQ::?osed in

ast

Ieg

i ssued to Azi 2 an@r#irafe\rheck whetdwrop chi@so‘s dedicatesasotien “efg""edl §padsabl e

di aper having "st apefaspénsdlesisiysientd Havepoutdaici @ttentBn i6Uhksartt.o i nprove
t he contai nment of the |leg regions

.U S Patent 4,695, 278 entitled
"Absorbent Article Having Dual Cuffs”

i ssued to

22, 1987, describes a Wrsgesignl ofdi adbesiveafastening systems for disposable

10

15

20

iy

30

35

absorbent articles concentrates on two major criteria which are
generally opposed to each other:

adhesive bond security and
refastenability. It

is the goal of such adhesive fastening
systems to achieve both strong adhesive bond security (a2 bond

which remains adhered during use} and non-destructive removal of
the tapes for refastenmability. It has generally been believed
that the peel force of a pressure-sensitive adhesive tape from a
substrate is one of the most important factors in determining how
an adhesive fastening system actually performs during use. The
peel force property shows that higher peel forces improve the bond
security of the fastening system while also making it more
difficult to remove without tearing the Yanding member. Thus,
early solutions to providing an improved adhesive fastening system
focused on balancing the peel force in order to optimize bond
security and refastenability. One focus area was on adjusting the
properties of the elements of the adhesive fastening systenm.
Particularly, the tensile strength (tear resistance} of the
tanding member, typically the unreinforced backsheet of the
absorbent article, was increased so that the backsheet could
withstand high tensile stresses caused by the tape removal.
However, such backsheets tended to be rigid, noisy, expensive and
more burdensome on material resources and the environment (require
more materials). Conversely, the tape properties were adjusted to
increase contact area and lower peel force so as to not exceed the
strength of the backsheet. These systems
inconvenient and had low bond security at lYow application
pressure. As the demand was made for high bond security adhesive
fastening systems to meet the {n-use conditions placed upon
absorbent articles, additional strength had to be added to the

were expensive, .

Lamson on Sept enber



dual cuffs including a gasketing cuff and a barrier_cuff LS
4,704,115 entitled "Disposabl e Wi st Cont ai nment -3§§§yu3ﬁmENTWSHEEE to
Buel | on Novenber 3, 1987, discloses a disposable [i TR

et or 1
gar mént havi ng si de- edge-| eakage-guard gutters 5 cmﬁ{ggbﬁdpé orgt ai n
free liquids within the garnent. Wile each el apti g cufff 32
may .be configured so as to be simlar to any o
flaps, barrier cuffs, or elastic cuffs

Yescribed above, it is preferred
for the incontinent briefs of the present i nvemtefr—ttrat—eacn

elasticized |eg Chcksrbet CRIPEIcIE 3tdOtesifl§. T 1aRs 344190 RhedfRhCugt aStiC
nmenbers 36 such as sgomn I.n Flgure . . . .
added to the backsheet” by increasing its thickness, and/or by

reinforcing it such as by laminating additional materials to the
inside or outside of the backsheet in the fastening area.

5
For example, U.S. Patents 3,875,621 and 3,931,666 each
disclose adhesive tapes for diapers that provide refastenability
by transferring a target tape to the backsheet thus preventing
destruction of the backsheet when detaching the tape and providing
10

a target surface for refastening it. In U.S. Patents 3,950,824,
4,067,337, and 4,769,283 refastenability is approached by
providing particular adhesive surfaces, selecting particular
adhesive materials, subdividing the adhesive surface into small

areas or using different adhesive materials on different portions

15 of the adhesive tape surface. These approaches to refastenability

resulted in additional cost and complexity when manufacturing the

articles and some also made usage of the articles by consumers
more complex.

20 U.S. Patents 4,237,889, 4,389,212 and 4,769,283 disclose

improved tape backing materials and tape backing designs. These
improvements attempt to reduce tape backing failure by providing

cross-directional elasticity or improved flexibility and softness
of the tape backing material.
25

U.S. Patents 3,867,940, 4,296,750 and 4,983,174 are dirgcted
towards reinforcing the backsheet in order to prevent tearing of
the backsheet upon opening of the adhesive fastening system. In
particular, a coating of a hot melt adhesive on the backsheet as
well as applicatfon of an addittonal layer of film material to
reinforce the backsheet were disclosed and have found wide use,
especially on baby diapers. This solution provides simplified
refastenable adhesive tape fastening systems for the user over the
target tape type of fastening systems since a single piece
refastenable tape of high adhesive strength can be used without
destroying the backsheet material. However, these systems
increase the manufacturing complexity, the cost of the article and

30
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The di aper may al so further conprise an el astic wai

at
provides inproved fit and contai nnment or any ot her cally
provi ded on diapers or incontinent garnents as are{k art.
An exenpl ary el asticized waist feature is described bnt
4,515,595 issued to Kievet and Osterhage on May 7, ch is
I ncQrporated herein by reference. 20 The dli I ped
wi th an adhesive fastening system . 244f or foTn1ng a S|de closure on
each side of the diaper 20. Thus, the diaper 20-rs—frtted—to—the
wearer and the first end '

egi on 48 and the second end region 50 are
mai ntai ned i n thfn environpapta) é?ﬁbqg R, A iﬁ?ﬁ&l ioSnavkiches ﬁ@"fﬂ‘ab'& hy s
wor n such that e2fra tah&n&bménirmmn&lare mai nt ai ned around the

ci rcunference of the di aper to maintain the di aper on the wearer.
In a preferred embodi ment of the@i@seesent Lnvention as sh
I

i n Figure
1, the fastening sy¥ ¥®mPatentsns E6k i &F Brflht 3nd A, Bagdzzcla%‘iﬁ'e thenber
52 preferablsy cadgressi partt apethieaadodd probiens! anth n@inforcingresyseemsSby whi ch
are adhered t0 ke ackshettiC cagitieCbP ilcEpting adnhesive tapes without

reinforcement areas. These references focus on strengthening the

backsheet material by selecting particular polymer film material

compositions or embossing patterns. However, in order to maintain

10 the prime function of the adhesive tape, namely to securely adhere
to the backsheet of the disposable article, these systems require
high tape peel .force values, thereby compromising refastenability
of the tape with the enhanced probability of destroying the
backsheet. Further, the problem of bond security is aggravated by

15

“deep embossing™ (i.e., more than 50 microns) of the backsheet
which reduces the available adhesive contact area.

U.S. Patents 4,540,415 and 4,728,325 disclose special
adhesive compositions or polymer film compositions for backsheets

20  to provide refastenability. However, their technical, economical
and/or ecological performance have heretofore not resulted in

commercial availability of low cost refastenable adhesive tape
fastening systems.

(43 In general, all adhesive fastening systems for disposable
absorbent articles have sought to palance the competing technical
demands of refastenability, contamination semsitivity, initia

adherence and long term bond strength with economical, ecological

and . convenience requirements. However, none of the commercially

available adhesive fastening systems is currently able to meet all
demands and requirements. The essential technical performance of
adhesive tape fastening systems has been provided by systems
employing aggressive adhesive tapes on backsheets with expensive
reinforcement areas or multi-layer adhesive tape systems with
transferable target tapes which have low consumer acceptance due
to their complexity. These systems are especially unsuitable for
incontinent briefs where the cost of such complex systems are much

30
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menber 52 is intended to provide a neans for engagiHﬁﬂﬂb&jﬂ@EﬂTQﬁﬂﬁﬂ‘
menber 54 so as to provide a secure bond or closure. [ThosT—the-
cl osure nenber 52 preferably conprises a fastening

ngang f 35 Jengagi ng
the -landing nenber. The closure nenber 52 4l qo 5'8’&5\’%““

rably
conprises a neans for positioning the fastening negn

18 adj acent the | anding nenber so as to provide a bond. Preferged
cl osure nenbers conprise an inner fasteniné menber

or ‘Lapc oo
An inner fastening nenber conprises a strip,

LA

patch, or |ayer
greater since the briefs are much larger and the range of the

physical dimensions of the wearer {s greater requiring larger area

landing members to provide adjustability. Further, recent

environmental concerns have dictated the use of less material.
However, simple, low cost and low material consumption adhesive

fastening systems are not available without compromising bond
security or refastenability.

Therefore, an object of the present invention is to provide
an adhesive fastening system having the essential technical bond

security and fastening performance while providing refastenability
without tearing of the landing member.

10

A further object of the present invention is to reduce or
maintain the amount of materials used in the construction of the
adhesive fastening system thereby providing ecologically and
economically acceptable disposable absorbent articles.

15

A still further object of the present invention is to provide

superior bond security and superior refastenability when the
landing member is a reinforced backsheet.

20

An additional object of the present invention is to provide
disposable absorbent articles with a low cost, refastenable,

adhesive fastening system by using only the low caliper backsheet
as the landing member.

25

Yet another object of the present invention is to provide a
disposable incontinent brief or baby diaper using the refastenable

30 adhesive tape fastening systems according to the present
invention.

These and other objects of the present invention will be more
readily apparent when considered in reference to the following

description and when taken in connection with the accompanying
drawings.

35



5 of adhesive positioned on the body portion ¢

Exenpl ary exanpl es of inner fastening menbers are deschBREMBMEWMT

Pat ent 4,699, 622 entitled "Di sposabl e D aper Having An I mproved Si

Cl osure" issued to Toussant and Hasse on Cctober 13, 19f y Pakeﬁt
5,019,072 issued to Polski on May 28, 1991; and 10 U. §. |Patent 4, 0,98@,
I ssued to Aledo et al. on July 25, 1989, each of pwhicthr—are
i ncorporated herein by reference.

As shown {n Figure 1, each
cl osure nenber 52 preferably conprises a tape tab 538. Al Teast O

tape tab 58 is disposed 15 adj acsgﬁmﬁ@_c% h@gm@"igﬁil edge 40 of the body
portion 22 in the first end region 0 e diaper 20. (For large
i nconti nent briefs, two or nore tape tabs are positioned on each

| ongi t udi nal

si déccondingaso i thes poesent nisvent ddrgv @- désposebleedbibrBenPat ent
4, 253, 461; hOWeveErtifc% s°u'cﬁfp d 9' B¥b)pLUiH§§tE%r %hg?’dlﬂtl i g‘e’gneﬂglyriezoisone
tape tab on egch SIOr'ﬁ g dpg >(;fe end 61 and a
connective end 62P7 déd ‘X‘é andefistenable 3jdhgsive,fasteqyng system.; jpe; 5

58 joined to the boshenpry tsystem?2referibly wampriizes us egairsof tape pebmehtly
attached to the

Y anP T t
attached", as useg ﬁﬂ elar': %Mig{hs ta’g’f%“ \hﬁch @ﬂmng uge aﬁl gﬂnﬁgoes not

attach
rel ease under

Apding %E‘Eje avipg it pEsEencss surf ‘Ce which)may foapTise S per
20. The connect i the ebatkSkeetts of httie atidpasfablércabsorbent article that has no

10 reinforcement for strength against tearing or may comprise a
reinforced backsheet. In particular,

the present invention
provides an adhesive tape fastening system that bonds easily,

holds securely, and is refastenable {i.e., delaminating and

readhering of the adhesive of the tape tab to the backsheet
15 without damaging the backsheet).

The present invention improves the bond security while at the
same time making it more easy to remove from a low caliper
po]yet.hylene backsheet without tearing by careful optimization of
the properties of the adhesive tape and the landing member
{backsheet). These properties are optimized and measured using
evaluation techniques and methods which are much more predictive
of the 'key consumer performance attributes of such adhesive
fastening systems, In particular, by matching the physical
properties of the tapes, their backing materials, and the landing
member (backsheet), the adhesive fastening system can give the
desired refastenabiiity without extra reinforcing materials or
parts and without sacrificing bond security.

20

(A3

30 A test of how an adhesfve bond behaves when {t is under

wearing tensfon on a diaper and that best simulates a wide range
of design, environmental and consumer vartables is a shear hang
test. The shear hang test measures how long an adhesive bond can
hold against 2 given tension in the shear mode. Results of a
modified shear hang test at typical conditions show a very good
correlation with consumer use performance. Thus, f§t has been
found that the adhesive fastening system should have a Standard

35



tape tab 58 that extends outwardly fromthe body
the Iongitudinal edge 40 and that

p 22 beyond
I's grasped by t '
securing the diaper on the wearer. The connectlveétel'gr%-ﬂ HEE&

el]i s coated.

oyn 78 NOVG998

fastening surface 60 onto which a | ayer of adhesiy
preferred enbodi nent of the fastening system 24 si
each: tape tab 58 preferably further conprises a r¢

joined to the

connective end 62 to be inwardly fol ded during ma
protect the adgﬁﬁlv%a

cont am nati on

b| €ase tape 63
be 63 all ows The
rof-aetoet 0 35
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Modified Shear Hang Time of greater than about 500 minutes per

square inch, log (MSHT) of 2.7, under modified test conditions as
hereinafter described.

In another aspect of the present invention, the bond security
and refastenability can be enhanced by providing a3 landing member
that has certain defined surface characteristics. The adherence
surface of the landing member is textured such that it has a
surface roughness having a2 Mean Leveling Depth of between about 2
microns and about 20 microns. These surface characteristics
enhance the bond security of the adhesive fastening system.

There are two mechanisms of tape failure that have some
variables in common and several important variable differences.
The two mechanisms of failure are: creep, which is the very slow
flow of the adhesive under stress that causes the adhesive to pull
free from the adherence surface of the landing member; and crack

_propagation, which results when the build up of stress initiates a

crack which proceeds rapidly along the adhesive/landing member
interface until the stress energy is spent.
report the failure by either mechanism.
and soft (amorphous,

The shear hang tests

Rough substrate surfaces
flowable) adhesives tend to promote creep
failure while smooth substrate surfaces and hard (crystalline)

adhesives tend to promote crack propagation failures. Either
mechanism contributes to failure during use of adhesive fastening
systems on disposable absorbent articles and are best avoided by

balancing the properties of the adhesive and substrate that
contribute to these failure mechanisms.

Thus, in another aspect of the present invention, the
properties of the tape (adhesive) and the landing member are
matched to minimize these failure mechanisms.

When the fastening system is subjected to stress conditions
due to the wearer’s movements during use, the tape and the Yanding



shown and explained in detail in U S. Patent 3,848,ﬁ&w&Aﬁﬁhﬁﬂ§§5HEEf
pdJT O

Fast eni ng System For Di sposabl e D apers” which issu¢ Kennet
Buell ~on Novenber 19, 1974, and which patent {i§ 4aNOK®IOr
herei-rn by reference. 5 Optionally, the tape tab'§8

wWith grip tabs

formed, for

tabs are prefer

Gip tabs can al so be provided by havin

by adhesi ve.

t he tape backin
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as

by folding part of the fasteninQ surface 6

out side end of the connegive end
ably 2 mmmto 8 mm nore preferably about 3 nm
g the distal edge

fapbingpo btk cadhes ivenbondpapldr thendhpeigand the landing aenber

to remain in a shear mode of failure which is stronger. Thus, in
the present invention, it has been found that the Youngs Modulus
(elasticity modulus) of the landing member should be increased to
more closely match the elasticity modulus of the tape (within a
factor of at least about 2 or 3). Therefore, the landing member,
the backsheet, preferably has a Youngs Modulus (elasticity

modulus) of greater than about 175 N/mm? in order to withstand
higher stress at greater elongation.

The adhesive aggressiveness ({quick-stick) to the landing

member determines the bonding strength of the fastening system at
light application pressures. This aggressiveness needs to be
controlled so as to maximize the strength of the bond but also so
as to minimize the energy transmitted to the landing member when
the tapes are removed {especially when the tapes are “jerked"
off). The toughness, impact resistance or impact energy, of the
landing member provides a measure of the maximum rate that this
force can be transferred without initiating a crack or tear type
failure of the landing member. Thus, the adhesive is preferred to
have a quick-stick of at least about 150 g/cm while the landing

member, the backsheet, has a toughness as measured by an impact
test of -greater than about 1200 ergs.

The d{mproved bond security and refastenabflity of the
adhesive fastening system can be achieved without the need for
reinforcing the Yanding member (thch reduces the cost and
improves the environmental impact of the adhesive fastening
system) and with a minimum of materials (which reduce cost and
improve ease of use and aesthetics.) The coating weight of the
adhesive can be relatively low, preferably less than about 22
g/m?. Further, the backsheet, which does not need to be

can be prpvided
at the distal edge of the tape tad—ﬁB—-ﬁTTp‘TﬁBé y be
| exanpl e,
t he | at er al

at

onto Itself. Gip 10
wi de.

! not qovered
Agenmbeirostrietgh undere 1gadt al f theitpe isf tadhdarge a diffierenad B3 may

P g e IBRGRAGH FruphPliedC HtienOBBless is UPAISTEAREOLS theld
| SESs | | e an 0
P JORER e aang” yhfih® pRE eiui RERL Foites Whfeh Ellke premppyi O

pol yester fil ns,

material s wh ch REEVE AR 1RPCeToRGM 1oRU oS 90BN §rd

R iwgef then 2k stpd@sgart of
a tape tab 58 durin re f e

Fapo backing. maitransserres 3o, foe adbedive Vepa t! inniaigsd and the bond teRas "



mat eri al s of pol ypropyl ene film having a caliper of WM@HEET

have been found to performsatisfactorily. The s3g ' used
for the tape backing nmaterial can be used for the rel eaﬁgN&; t ape [63.
In ofder to performits release function,

t he si de jof 19 r ¢ ¢ase
tape that is not attached to the topsheet 26 can bg |

coated ¥ h a
rel ease agent, preferably with a silicone rglease coati ng mhiFh S
wel I known in the art. 30 The connéctive ent B2 tras—a—fastehi ng
surface 60 having a

| ayer of adhesive coated onto the tape backing
material . (As useekinforced, Rarechave & helheiviely Clost edicull stedotatipebe nbaimial ed t o
any specific Is o] PbYd th i e the
t ape backi %verngﬁc?rai‘%%f?i T‘ﬁ‘eﬂb?g%teénébr?gie gydsz?g‘r?] @yaa&}s?g?aa\r@ sui tabl e
35 adhesive tha®-BfoW dbd Phk)desi red shear hang tinmes, quick-stick,

rel easability fromthe | andi ng menber, and coat weight properties.
The conpositign of the adhesi V%dl§$ ﬁicﬁ%ﬂéﬂf’%tﬂ@t omﬂq&e

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present inveation, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawing in

which 1like designations are wused to designate substantially
identical elements, and in which:

10

15 Figure 1 is a partially cut-away perspective view of a

disposable absorbent article {incontinent brief) incorporating the

refastenable adhesive tape fastening system of the present
invention. )

20 TA SCRIPTION OF THE INVENTION

Refastenable adhesive fastening systems of the present
invention are useful and beneficial when applied to disposable
absorbent articles. As used herein, the term “disposable
absorbent article” refers to articles which absorb and contain
body exudates and more specifically refers to articles which are
placed against or in proximity to the body of the wearer to absorb
and contain the various exudates discharged from the body of the
wearer and which are not intended to be laundered or otherwise
restored or rveused -as an absorbent article (i.e., they are
intended to be discarded after a single use and, preferably, to be
recycled, composted or otherwise disposed of in an environmentally
compatible manner). A preferred embodiment of a disposable
absorbent article of the present invention is an adult incontinent
brief or diaper, shown in Figure 1 as diaper 20. As used
35  hereinafter, the term “diaper* refers to an absorbent article

generally worn by infants and incontinent persons that {s drawn up

between the legs and fastened about the waist of the wearer.

25

30



properties of the overal
adhesi ve can, for exanple,

t ape system as di scussed herei nafter. The

Be a hot nelt adhesive d onto
t he tape backing by any of the well known hot nelt qynﬂw WS P.'E sses
(e.g., by a slot coating process). 5 Al ternatively, the hesi ve
can be supplied in a solvent coating process. Pre8 80M01996 |
adhesi ve IS an el astoneric pressufe- sensitive adhesive. S
particularly preferred that such an adhe5|ve terral conprises
tacki fi ed rubber el astoner. As descri bed herei pafter...th e has
preferabl e sheaL thamiled Gof théerxdnd q:m Glapeis ak Makuetheaﬂﬁbséet gagemiion tiy | E
conjunction wit relal atjng ig t eQVi t he
conj unct | readi) CLAREIP] ¥rd OUERANO0!C! OPdRnEE RE T 96 PRV 42
present i nvén§§M°3$ t4.R§%’4l§éenﬂﬂdodan4t- hi- téffé‘s °(t b‘pﬁ,‘ebaﬂ@i“h{q gt erial
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1294, have been
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%ﬁ%ﬂ&n tgﬁ) %ioswa{lﬂgf %t{% 3?9&%54\%3‘%@%&5’3@‘ 'f?ﬂenmg
system illustrated and described here:n may be applied to the body
portion of such diapers. On the other hand, it will be understood
that the invention is not limited to any specific diaper structure
or configuration, provided it has a fastening system and is

compatible with the requirements of the disposable absorbent
articles disclosed herein.

Referring to the drawing, it will be noted that Figure 1 is a
partially cut-away perspective view of the diaper 20 according to
the present invention prior to its being placed on a wearer. As
can be seen in Figure 1, a preferred diaper 20 comprises a body
portion 22 and a refastenable adhesive tape fastening system
designated generally as 24. A preferred body portion 22 comprises
a Yiquid pervious topsheet 26, an absorbent core 28, a liquid
impervious backsheet 30, and elastically contractible leg cuffs 32
comprising a side flap 34 and one or more elastic members 36.
(For simplicity purposes, only one elastic member is shown in the
drawings although more than one strand can be positioned in each
side flap 34.) ¥hile the tgpsheet 26, the absorbent core 28, the
backsheet 30, the side flaps 34, and the elastic members 36 may be
assembled in a variety of well known configurations, a preferred
diaper configuration is shown and described generally in the
above-referenced U.S. Patent B2 3,860,003 which issued to Kenneth

8. Buell on January 14, 1975 and in U.S. Patent 4,253,461 which
issued to Strickland & Visscher on March 3, 1981.

Figure 1 shows a preferred embodiment of the body portion 22
in which the topsheet 26 and the backsheet 30 are coextensive and

have length and width dimensions generally larger than those of

the absorbent core 28. The topsheet 26 is superposed on the

backsheet 30 thereby forming the periphery 38 of the body portion
22. The periphery 38 defines the outer perimeter or, in other

adhesi vejncoisdrated a.éeearﬁawfamw@d byrtt benMuanesﬁraanfmgu@nd 15
Nhnufacturlng Co



the fastening system of the present invention.
the fixed end 61 to the body portion 22 can be
or preferably by adhesive neans.

t ape-'backing of the tape tab 58 is
with a |layer of adhesive. This
fastening neans at the
permanent |y adhere 25

The joining of

BEQLR@Q. J ng FET ani cal

rea8—8Hbe F he
covered adrgss its whole w fith

adhesi ve, thug, jnot 8814 19%6ov| dks t he
connecti ve end 62 but taljso the attachpeht to

the tape tab 58 to Yhe backsheet 30 at the f|xed
end 61. The adhesive tape fastening sy hpri ses
a

| andi ng usm;ertwouweekm@mmemy p‘iﬂraﬁw\@zdem@ H@ﬁaﬁerfyosa
ref ast enabl y adherin adhesi

d th di d
connective end 62° ‘B‘f S"F‘ﬁp@%ghﬁ't%galt 8%%% hgf ‘Plgs%fgﬁdaog%?u?% but

ref ast enabl e bond so as to provide a side closure for the diaper

The | andi ng nenber S4pgayedye p%ﬁﬂﬁ’sadh@i‘ya’i(f'@ﬁﬁdﬁnsﬁh‘icé’%ﬁ'aﬂ@ an outside
surface 45 of the b&éﬂggrtlon 22 SO
58.

t
Typi cal 1% ng Reftheraby tﬁggﬂ%gb‘ifeégpﬁg‘ﬁgeﬁ%" 1§E pd%%'t,roﬁ& end

regi on 50. The Iemdndsg frembene etdneggeci42hdo bke cother end dedger 42 eofsehbar at e
el enent j oi ned toditaB

ér Q@dyf&ﬂ%deoihn%?u(ﬁnm ede 40 to thé YtRbPNOhGRuERITRET
joined to the outer surface dc el
edge 40 of the diaper and s the surface farthest from the wearer

during use of the diaper 20. The backsheet 30 preferably forms
most of the outside surface 45 of the body portion 22. The inside
surface 44 1is that surface of the diaper opposite the outside
surface 45 and in the embodiment shown is preferably formed by the
topsheet 26. Preferably, the inside surface 44 of the diaper 20
is coextensive with the outside surface 45 and in general the

inside surface 44 is for the greater part in contact with the
wearer when the diaper 20 is worn.

20
In a pr ef

20.

10

15

The diaper 20 has first and second end regions 48 and S0,
respectively, extending from the end edges 42 of the diaper
periphery 38 toward the lateral centerline of the diaper 20. Both
the first end region 48 and the second end region 50 extend a
distance of about one-half of the length of the diaper 20 such
that the end regions comprise each half of the diaper 20.

20

25 The absorbent core 28 of the body portion 22 may be any

absorbent means which §s generally compressible, conformable,
non-trritating to the wearer’s skin, and capable of absorbing and
retaining 1iquids such as urine and other certain body exudates.

The absorbent core 28 may be manufactured in a wide varfety of
30 s{izes and shapes {e.g., rectangular,

hourglass, asymmetric,
T-shaped,

etc.) and from a wide variety of liquid absorbent
materials commonly used in diapers and other disposable absorbent
articles such as comminuted wood pulp which is generally referred
to as airfelt. Examples of other suftable absorbent materials
include creped cellulose wadding, meltblown polymers including
coform, cross-linked cellulosic fibers, tissue {including tissue
wraps and tissue laminates, absorbent foams, absorbeat sponges,

35



21 such as is shown in U.S. Patent 4,710,190 i ' E\
Decenber 1, 1987 and incorporated herein by referendg g;&gmﬁﬁPFS a
elenent that is neither divided nor discontinuous w an el ene

the diaper (e.g., only the backsheet 30 or a5 4r8&NOYdF nd
joined to the inner surface of the backsheet suc hat the adher
surface is the backsheet such as is di scl osed i nf US™ Patent 3, 867, 940

i ssued to Mesek on February 25, 1975 wh?ch is intorporated hereit

reference). In a preferred enbodi ment of the preéent i nvention, the
| andi ng menber c ' st r the unrelnforced
backsheet 30. Tﬂgm“&&%§%%ﬁ équurfaﬁég'% ﬁ* of® ié\gl (‘an ]fﬂa

(general |y the s$guivalent Sl!ﬂaf-%fdé fis Phe ¢apbénatjorf agé oﬂlatdfeabacksﬂbet 30)
is the surface configuration and construction of the absorbent core may also be

varied (e.g., the absorbent core may have varying caliper zones, a
hydrophillic gradient, a superabsorbent gradient, or lower average
density and lower average basis weight acquisition zones; or may
comprise one or more layers or structures). The total absorbent
capacity of the absorbent core 28 should, however, be compatible
with the design exudate loading and the intended use of the diaper
10 20. Further, the size and absorbent capacity of the absorbent

core 28 may be varied to accommodate wearers ranging from infants
to adults,

A preferred embodiment of the diaper 20 has an
hourglass-shaped absorbent core 28. An exemplary absorbent
structure for use as the absorbent core is described in U.S.
Patent 4,610,678, entitled “"High-Density Absorbent Structures®
issued to Weisman and Goldman on September 9, 1986. U.S. Patent
4,673,402 entitled “Absorbent -Articles With Dual-Layered Cores"
issued to Weisman, Houghton and Gellert on June 16, 1987; and U.S.
Patent 4;888,231 entitled "Absorbent Core Having A Dusting Layer"
issued to Angstadt on December 19, 1989; also describe absorbent
structures that are useful in the present invention. The
absorbent core 28 is preferably the commercially successful
absorbent wmember -described in U.S. Patent 4,834,735, -entitled
"High Density Absorbent Members Having Lower Density and Lower
Basis Weight Acquisition Zones"™ issued to Alemany and Berg on May
30, 1989. Other preferred absorbent cores are described in U.S.
Patents 4,685,915 and 4,781,710 as comprising fibrous structures
having areas of different absorbent capacity, density, or liquid
acquisition speed. An alternative thin absorbent core useful in
the present invention may be found in U.S. Patent 4,600,458. Each
of these patents are incorporated herein by reference.
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3 The absorbent core 28 is superposed on the backsheet 30 and

{s preferably joined thereto by a core attachment means (not

shown) such as those well known in the art, for example,



onto which the adhesive of the tape tab 58 is ref astmbAﬁEmsHEET
during use of the diaper 20. 15 The propqrtjies of the overdll
fastening system including the properties of tlhd a Wy fhe tape
tabs. and the properties of t he | andi ng nmenber, jarje iqlgpqg?tg%qt%ndési gn

criteria in the performance of the adhesive fag Frg—systens—of jt he
present 20 invention on disposable absorbeq% artiqles. Fastening systens
for® di sposabl e absorbent articles need'To provide a bond at |1 ght
application pressures that holds securely during wear and a bond

under severe appl i paissore-pémsdsivecs atheivegn aAbsO dedtr egyheepksandr other
refast ened w t hout

ai\%a\retgctimaeomm%naa tﬁz%ai@'?&‘{s’&%”e Gs:  Gynamipese
values nust be Da anced against the envirodrental and’ econom ¢
need of reducing t¥REhARIGEA| POBIGHNPOTC 03N othesysHitable attachmentngrespst Ofs.

The shear hang tinesmb@hatilons asfhanesee esdhmBAIGeans as SYSTQGUN LHE the art.

et Lk B3Pl b S, A0SRl ok OB B8 hure 1o EDRASHRICS!
be inportant variaBPdy arndferm eemtdnvrus tayey of adhesivp parnagienseddlayecwefity
but al so ref ast enalifhdstive Vot howethdi® ofadhesive filaMdntadglichi #0ahy array of

oot o AFRhrAREL PGB or spots o dBHE: ST adER Uhed
have been found to be satisfactory are preferably hot melt
adhesives such as manufactured by Century Adhesives, Inc., of
Columbus, Ohio and marketed under the tradename Century 5227; and

by H. B. Fuller Company of St. Paul, Minnesota and marketed as
HL-1258. The core attachment means preferably comprise an open
pattern network of filaments of adhesive as is shown in U.S.
Patent 4,573,986 entitled "Disposable Waste-Containment Garment®,
which issued to Minetola and Tucker on March 4, 1986, and which is

- incorporated herein by reference. An exemplary attachment means

of an open pattern network of filaments comprises several lines of
adhesive filaments swirled  into a spiral pattern such as is
illustrated by the apparatus and methods shown in U.S. Patent
3,911,173 issued to Sprague, Jr. on October 7, 197S; U.S. Patent
4,785,996 issued to Ziecker, et al. on November 22, 1978; and U.S.
Patent 4,842,666 issued to Werenicz on June 27, 1989.
these patents are incorporated herein by reference.

—
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The backsheet 30 is fimpervious to liquids (e.g., uﬁne) and
is preferably manufactured from a thin plastic film, preferably a
thermoplastic film, although other flexible 1liquid impervious
materials may also be used. As used herein, the term “flexible”
refers to materials which are compliant and which will readily
conform to the general shape and contours of the human body. The
backsheet 30 prevents the exudates absorbed and contained in the
absorbent core 28 from soiling articles which contact the diaper
20 such as bedsheets and undergarments. The backsheet may thus
35 comprise polymeric films such as thermoplastic = films of

polyethylene or polypropylene, or composite materials such as a

film-coated nonwoven material. For economic, aesthetic, and

30



35 found to be a very reliable predictor of bond sj Yy
The object of the shear hang test is to neasure ho ﬁé“ﬁﬁWENT?ﬁﬂﬂHE
bond can hol d agai nst a given stress in the shear

(i.e.,; shear hang tinme). Thus, the shear hang tine
adhesi ve bond security, durability, under

The .standard shear hang test, as used
i nvention, is a test variation of PSTC No. 744 An
the tape tab having a width of 25.4 nm (1 inch) and a |l ength of
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al U@ eeV lhes
const ant |snfjear stress.

in the

hesi ve surface

ecological reasons, the backsheet 30 preferably has an average
nominal caliper, calculated caliper, of less than about 0.036 mm
(1.4 mils), more preferably a calculated caliper of from about
0.020 mm (0.8 mil) to about 0.036 mm (1.4 mils), most preferably
from about 0.025 mm (1.0 mil) to about 0.030 mm (1.2 mil).

Preferably, the backsheet 30 is a flexible polyethylene film.
As used herein the term “polyethylene” film refers to films which
are essentially made of polyethylene, however, it is understood
that polyethylene film will contain a variety of additives to

provide characteristics like opacity, strength requirements,

color, or any other desired characteristic that can be achieved
through adding minor amounts of other substances than polyethylene
into the films. The total amount of additives should be less than
45%, preferably less than 15%, by weight of film materials.
Particularly for opacity of the film, titanium dioxide is commonly
used in a range of 2-6%, preferably 3.5-4.8%, by weight of the
film. Exemplary fiims for use as the backsheet of the present
invention are manufactured by Tredegar Industries, Inc. of Terre
Haute, Indiana under the designation X-8526. The backsheet 30 is
preferably textured as described hereinafter to enhance the
performance of the fastening system and to provide a more
clothlike appearance. Further, the backsheet 30 may also permit
vapors to escape from the absorbent core 28 while still preventing
exudates from passing through the backsheet 30 by, for example,
being supplied with microapertures as described, for example, in
U.S. Patent 4,681,793. The backsheet may alsc be biodegradable
such as the film disclosed in co-pending, commonly-assigned, U.S.
Patent Application Serial No. 07/721,066* *Disposable Absorbent

Articles With Bfodegradable Backsheets”, Toms and Wnuk, filed on
June 26, 1991.

The sfize of the backsheet 30 is dictated by the size of the
absorbent core 28 and the exact diaper design selected. 1In a
preferred embodiment, the backsheet 30 has a modified hourglass
shape extending beyond the absorbent core a minimum distance of at
least about 1.3 cm to about 2.5 cm for baby diapers and 1.3 cm to

(*equivalent to PCT/US92/05138 filed 17 June 1992 with EP desig.)

hesi ve

of



25.4 mm (1 inch) is applied to the adherence surface REPhAﬁ&ﬁdENTWSHEE
menber, the backsheet, which is reinforced on the sife

opposTtet e
t ape bond with an adhesive coated film whose 10 pr o ertH ﬁge’§6n1l r to
the tape tab. Pressure exerted by a roller of pO43 3?3 ? pgqunds)
having a roll diameter of 100 mm (4 inches) and} al-w-eth—of mi( 2
i nches) is applied to the tape t ab. Thg test sanple is condltlon d at
a tenperature of about 37.8[err]C (10 ferr]F). AStrear—stTess
equi val ent to an

evenly 15 distributed stress exerted by a 1000 gram
wei ght is appliedasaenbyem for mﬂDS&cbdilﬁn%ﬂtbh\fos aheuridape teabireT@deamdrapsed
time until '

failur : t he adhesive bond (i.e., releasing of the tape
fromthe |anding ﬁenph%%a

er) is neasured. The shear hang tinme is generally
related in a logarithmc way to other variables (area, stress,
application

20 presghé exoﬂsawerm use, thel bisdy R UNTEIICQf efhe. )presddius,
anal ysi s

el ySt s e oS0 RO IERANGHET 98, Clect B AU B RPRRGPEL 31 T O

SHT, for adhesive “QQ'PF" ‘$ agkbhi ng‘“S'Vsﬁ"errs‘th t@h&"%ﬁe@ént‘sl migutd oPF"Vﬂe'FS use
on di apers pepnitd il 194eds efe bhamr&quttolﬂﬂQim Peh@T aDE MhBELGAT G4 nch
glhgg (SHT) Qi dubhs. MRVENEIn1e" Dipshift 28NGT' Ve mbATFaENUAY AYRISTR

w1de
range of materials, such as porous foams, reticulated foams,

apertured films; or woven or nonwoven webs of natural fibers (e.g
wood or cotton fibers), synthetic fibers (e.g., polyester or

polypropylene fibers) or from a combination of natural
synthetic fibers. Preferably,

10

and

it is made of a material that

isolates the wearer’s skin from liquids retained in the absorbent
15 core 28.

There are a number of manufacturing techniques which may be
used to manufacture the topsheet 26. for example, the topsheet 26
may be a non-woven web of fibers. When the topsheet comprises a
20 nonwoven web, the web may be spunbonded, carded, wet-laid,
meltblown, hydroentangied, hydroformed, combinations of the above,
or the like. An exemplary topsheet 26 is carded and thermally
bonded by means well known to those skilled in the fabric art and
comprises staple length polypropylene fibers having a denier of
about 2.2 and has a basis weight from about 15 to about 30 grams
per square meter. As used herein, the term “"staple length fibers"
refer to those fibers having a length of at Jeast about 15.9 mm
{0.625 inches). This topsheet is manufactured by Veratec.'lnc., a
Division of International Paper Company, of Walpole, Massachusetts
uﬂder the designation P-8. A particularly preferred topsheet for
jncontinent briefs of the present invention comprises a formed
thermoplastic f{lm such as that described in U.S. Patent 3,929,135
entitled “"Absorptive Structure Having Tapered Capillaries"
issued to Thompson on December 30, 1975,
incorporated herein by reference.
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present invention, it has been found that St andar';lR EMIENZ; SHEET Ti mes
preferably greater than about 3000 m nutes per squate inch 30 {(lpg

(SHT) of 3.5), nore preferably greater than abou{ 10,P®®CV 1996 n

nut es per
square inch (log (SHT) of 4.0) by optim zing the design crifeyia of
the fastening system as descri bed hereinafter. Th tact, certajn
systens have been able to achi eve Standard Shear Hang Tioes
greater than 15,000 minutes per square incH®(log 35 (SHT) of 4.2).
23

The art has typically used the standard shear hang test for
qual i fying adhesives for  U5Ge PN el Rl OGR0bERRER 38NLrd 5bi R Pogether in
any suitable manner as is well known in the diaper manufacturing
art. As used herein, the term "joined" encompasses configurations
whereby the topsheet 26 is directly joined to the backsheet 30 by
affixing the topsheet 26 directly to the backsheet 30, and
configurations whereby the topsheet 26 is indirectly joined to the
backsheet 30 by affixing the topsheet 26 to intermediate members

(e.g., absorbent core 2B8) which

in turn are affixed to the
backsheet 30.

In 2 preferred embodiment, the topsheet 26 and the
backsheet 30 are joined directly to each other in the diaper
periphery 38 by a flap attachment means such as an adhesive or any
other attachment means as is known in the art.
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In general, the
core attachment means that affixes the absorbent core 28 to the

backsheet 30 is the same means as the flap attachment means 56
that affixes the topsheet 26 to the backsheet 30. Thus, for
example, 2 uniform continuous layer of adhesive, a patterned layer
of adhesive, an array of separate lines, spirals, or spots of

adhesive such as a network of adhesive filaments such as shown in
U.S. Patent 4,573,986, may be used.
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The diaper 20 preferably further comprises elasticized leg
cuffs 32 for providing improved containment of liquids and other
body exudates. €ach elasticized leg cuff 32 may comprise several
different embodiments for reducing the leakage of body exudates in
25 the leg regions. (The leg cuff can be and is sometimes also

referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent B2 3,860,003 entitled “Contractable Side
Portions For a Disposable Diaper* issued to Buell on January 14,
1975, describes a disposable diaper which provides a contractible

30  leg opening having a side flap and elastic members to provide an
elasticized leg cuff (gasketing cuff). U.S. Patent 4,909,803
entitled "Disposable Absorbent Article Having Elasticized Flaps"
fssued to Aziz and Blaney on March 20, 1990, describes a
disposable diaper having “stand-up" elasticized flaps (barrier

35

cuffs) to improve the containment of the leg regions. U.S. Patent
4,695,278 entitied “Absorbent Article Having Dual Cuffs® issued to
Lawson on September 22, 1987, describes a disposable diaper having
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esen{)\nventxon that each etasticized leg cuff 32 comprise a

side flap 34 and one or more elastic members 36 such as shown in
Figure 1.

The diaper may also further comprise an elastic waistefeature
that provides improved fit and containment or any other features
typically provided on diapers or incontinent garments as are known
in the art. An exemplary elasticized waist feature is described
in U.S. Patent 4,515,595 issued to Kievet and Osterhage on May 7
1985, and which is incorporated herein by reference.

The diaper 20 is provided with an adhesive fastening system
24 for forming a side closure on each side of the diaper 20.
Thus, the diaper 20 is fitted to the wearer and the first end
region 48 and the second end region 50 are maintained in an
overlapping configuration when the diaper 20 is worn such that

lateral tensions are maintained around the circumference of the
diaper to maintain the diaper on the wearer.

In a preferred embodiment of the present invention as shown
in Figure 1, the fastening system 24 comprises two elements, a
closure member 52 preferably comprising tape tabs 58 and a landing
member 54, which are adhered to each other in use. The closure
member 52 is intended to provide a means for engaging the landing
member 54 so as to provide a secure bond or closure. Thus, the
closure member 52 preferably comprises a fastening means for
engaging the landing member. The closure member 52 also
preferably comprises a means for posftioning the fastening means

pilag, tace

S
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of adhesive positioned on the body portion of the diaper.
Exemplary examples of inner fastening members are described in
U.S. Patent 4,699,622 entitled "Disposable ODiaper Having An
Improved Side Closure” issued to Toussant and Hasse on October 13,
1987; U.S. Patent 5,019,072 issued to Polski on May 28, 1991; and
U.S. Patent 4,850,988, issued to Aledo et al. on July 25, 1989,
each of which are incorporated herein by reference.

As shown in Figure 1, each closure member 52 preferably
comprises a tape tab 58. At least one tape tab 58 is disposed
adjacent each longitudinal edge 40 of the body portion 22 in the
first end region 48 of the diaper 20. (For large incontinent
briefs, two or more tape tabs are positioned on each longitudinal
side such as is shown in the above-referenced U.S. Patent
4,253,461; however, for simplicity purposes, Figure 1 shows only
one tape tab on each side.) Each tape tab 58 has a fixed end 61
and a connective end 62. The fixed end 61 (i.e., that end of the
tape tab 58 joined to the body portion 22 during manufacture) is
permanently attached to the body oportion 22. The term
“permanently attached”, as used herein, refers to an attachment
which does .not release under normal wusage conditions of a
disposable diaper 20. The connective end 62 is that end of the
tape tab 58 that extends outwardly from the body'portion 22 beyond
the longitudinal edge 40 and that is grasped by the diaperer in
securing the diaper on the wearer. The connective end 62 has a
fastening surface 60 onto which a2 layer of adhesive is coated. In
a preferred embodiment of the fastening system 24 shown in Figure
1, each tape tab 58 preferably further comprises a release tape 63
Joined to the topsheet 26. The release tape 63 allows the
connective end 62 to be finwardly folded during manufacture to
protect the adhesive on the 'fasteping surface 60 from
contaminatfon or delaminatfon prior to wuse. An alternative
configuration for the tape tab is a Y-bond construction such as is
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eSent 1 nvention, it has been found that

Hang Ti nes can be achi eved of greater than about 1600
squadptiomadhy ( Itheg tapBAd SBf cih bp, prowidedpwittegeipl vatgr ent er

about  3GQ04{UeRY &fje P tREAUZHE tab 8. (| &Gp( M haP be3fathedy for

example, by folding part of the fastening surface 60 at the
lateral outside end of the connective end 62 onto itself. Grip
tabs are preferably 2 mm to 8 mm, more preferably about 3 mm,
wide. Grip tabs can also be provided by having the distal edge
not covered by adhesive. Additionally, the distal edge of the

tape tab 58 may be provided with rounded corners for additional
user comfort.

The tape tab 58 comprises a tape backing material which can
be any of the tape backing materials well known in the art. For
example, polyester films, polypropylene films, paper backings, or
other materials which provide the required strength to be useful
as part of a tape tab 58 during use of a diaper, are suitable for
use as the tape backing material. Particularly, tape backing
materials of polypropylene film having a caliper of about 0.15 mm
have been found to perform satisfactorily. The same materials
used for the tape backing material can be used for the release
tape 63. In order to perform its release function, the side of
the release tape that is not attached to the topsheet 26 can be

coated with a release agent, preferably with a silicone release
coating which is well known in the art.

The connective end 62 has a fastening surface 60 having a
layer of adhesive coated onto the tape backing material. (As used
herein, the term “coated” is not to be limited to any specific
technique or method for applying the adhesive onto the tape
backing materfal). The fastening system may use any suftable
adhesive that provides the desired shear hang times, quick-stick,

releasability from the landing member, and coat weight properties.

The composition of the adhesive is not as important as the
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such an adhesive material comprises a tackified rubber elastomer.
As described hereinafter, the adhesive has preferable shear hang
times, quick stick value, and releasability in conjunction with

relatively low coating weights so as to provide the enhanced
performance described herein.

10

In accordance with the present
invention, it has been found that tapes {tape backing material and

adhesive) such as are manufactured by the Minnesota Mining and
Manufacturing Company, St. Paul, Minnesota, under the designation
KS 1294, have been found to provide satisfactory performance in
the fastening system of the present invention.

15

The joining of the fixed end 61 to the body portion 22 can be
provided by mechanical or preferably by adhesive means. In a
preferred embodiment, the tape backing of the tape tab 58 is
covered across its whole width with a layer of adhesive. This
adhesive, thus, not only provides the fastening means at the
connective end 62 but also the attachment to permanently adhere
the tape tab 58 to the backsheet 30 at the fixed end 61.

20

i

The adhesive tipe fastening system 24 further comprises a
landing member 54. The landing member 54 provides a means for
refastenably adhering {tself and the adhesive disposed on the
connective end 62 of the tape tab 58 together to form a secure but
refastenable bond so as to provide a side closure for the diaper
20. The Yanding member 54 may be disposed anywhere on the outside
surface 45 of the body portion 22 so long as it engages the tape
tab 58. Typically, the landing member 54 {is dfisposed in the
35 second end reglon 50. The landing member 54 may efther be a

discrete separate element joined to the body portion 22 (e.g., a

reinforcing member joined to the outer surface of the backsheet

30
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reinforcing member joined to the inner surface of the backsheet
such that the adherence surface is the backsheet such as is
disclosed in U.S. Patent 3,867,940 issued to Mesek on February 25

1975 which is incorporated herein by reference). 1In a preferred
embodiment of the present invention, the landing member comprises
at least a portion of only the unreinforced backsheet 30. The
adherence surface 31 of the landing member (generally the same
surface as the outer surface of the backsheet 30} is the surface

onto which the adhesive of the tape tab 58 is refastenably adhered
during use of the diaper 20. '

10

15

The properties of the overall fastening system, including the

properties of the adhesive on the tape tabs and the properties of

the landing member, are important design criteria in the

performance of the adhesive fastening systems of the present

20  invention on disposable absorbent articles.

_ Fastening systems for
disposable absorbent artic\es‘ need to provide a bond at light

application pressures that holds securely during wear and a bond
under severe application pressures that can also be reopened and
refastened without destruction or damage to the landing member

These values must be balanced against the environmental and
economic need of reducing the materials and costs of such
fastening systems. The shear hang times of the adhesive fastening
system; the quick-stick property of the adhesive; the toughness of
the backsheet; and the surface characteristics of the backsheet
have been found to be important variables in providing not only

superfor band security but also refastenability without the need
for additional reinforcement of the landing member.

25

30

The shear hang time of the adhesive fastening system has been
found to be a very reliable predictor of bond security in use.
The object of the shear hang test is to measure how long an
adhesive bond can hold against a given stress in the shear mode

35
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provi ded 10 properties are similar to the tape tab. Pressure exerted by a
roller of 2043 grams (4.5 pounds) having a roll diameter of 100 mm

(4 inches) and a width of 50 mm {2 inches) is applied to the tape

tab. The test sample is conditioned at a temperature of about

37.8°C (100°F). A shear stress equivalent to an evenly

distributed stress exerted by a 1000 gram weight is applied evenly

across the width of the tape tab. The elapsed time until failure

of the adhesive bond (i.e., releasing of the tape from the landing

member) is measured. The shear hang time is generally related in

a logarithmic way to other variables (area, stress, application

20 pressure, temperature, in use performance, etc.). Thus, analysis

of data and interpretation of data should be appropriate for
logarithmic scales.
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The preferred Standard Shear Hang Time, SHT, for adhesive

25 . fastening systems of the present invention for use on diapers
should be greater than about 1000 minutes per square inch (log
(SHT) of 3.0). However, for the adhesive fastening systems of the
present invention, ft has been found that Standard Shear Hang
Times preferably greater than about 3000 minutes per square inch

30

{log (SHT) of 3.5), more preferably greater than about 10,000
minutes per square inch {log (SHT) of 4.0) by optimizing the
design criteria of the fastening system as described hereinafter.
In fact, certain systems have been able to achieve Standard Shear

Hang Times of greater than 15,000 minutes per square inch (log
35 (SHT) of 4.2).
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(e.g., U.S. 4,655,761). However, the standard shear hang test is
operated at very high temperatures and application pressures which
are not indicative of the in-use conditions encountered by the
adhesive fastening system such that the test does not assist in
evaluating whether the properties of a particular adhesive are
useful in the normal use of the fastening system. Thus, it has
been found necessary, as a secondary test for bond security, to
modify the standard shear hang test to be able to run the test
under indicative conditions which

simulate realistic in-use
conditions.

The Modified Shear Hang Test used in the present invention
evaluates the quality of the adhesive bond of the particular
fastening system by using the specific unreinforced landing member
(which simulates the low tensile strength of backsheets alone) and
tape tab used in forming the adhesive fastening system of the
diaper. An adhesige surface of the tape tab having a .width of
25.4 mm (1 inch) and a length of 25.4 mm (1 inch) is applied to
the adherence surface of the landing member, the backsheet, with
a pressure exerted by a 250 g roller. (As a measuring tool for
finished products where it {is common that adhesive or other
materials (such as the core) would interfere with the uniform
application of pressure by a roller; an alternative method would
be to place the sample on a balance and apply a measured 250 gram
force by running the thumb across the sample.). The test sample
is conditioned at a temperature of about 32.2°C (90°F). A shear
stress equivalent to an evenly distributed stress exerted by a 750
g weight is applied evenly across the width of the tape tab. The
elapsed time until failure of the adhesive bond (i.e., releasing
of the tape from the landing member) is measured.

With these modifications to measure conditions that effect
the tape faflure rate, the Modified Shear Hang Test correlates
with consumer measured tape failure rates across a wider range of
adhesive/substrate designs versus the Standard Shear Hang Test.
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810 failure during the wearing period due to slow flow of adhesive
under stress). Tﬁe preferred Modified Shear Hang Time, MSHY, for
adhesive fastening systems of the present invention for use on
diapers should be greater than about 500 minutes per square inch
(log (MSHT) of 2.7). However, for the adhesive fastening systems
of the present invention, it has been found that Modified Shear
Hang Times can be achieved of greater than about 1600 minutes per
square inch (log (MSHT) of 3.1), more preferably greater than
about 3000 minutes per square inch {log (MSHT) of 3.5) by

optimizing the design criteria of the fastening system as
20 described hereinafter.

15

The landing member 54, the backsheet 30, is preferably
manufactured so as to provide an adherence surface 31 that will
optimize the adherence, release, and refastenability of the tape

25 tab 58. For both strong adhesion of the adhesive to the landing
member and good bond security, the adherence surface of the
landing member must be receptive to the adhesive at low
application pressures. Typically, it has been found that a2
*smooth® adherence surface enhances bond security because the

30 adﬁesive *wets® more of the surface. However, embossed adherence
surfaces are generally considered more aesthetically pleasing for
their matte appearance at a sacrifice to bond security since the
entire area f{s not wetted by the adhesive. It has been
discovered, however, that there is an optimum surface roughness
for the adherence surface of the landing member, the backsheet,
that increases the Shear Hang Time and Modified Shear Hang Time
beyond what is achievable even with a2 "smooth” adherence surface.
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I nvention, the|ljnding
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I mpact 5t) 35 of eater
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the landing nenber as defined for the pr esent

MseB o €
bankshoet 30iherefisdably 4r5 cestaino sunfage Scharst tomdstigst et
LASpel ibved NEo deAR®ice! Ak tWRdt 88kurity of the adhesive

fastening system 24. Generally, the adherence surface does not

exhibit a regular structure but contains a number of deviations

which are divided into form, waviness and roughness. Of the

various parameters of roughness, the Mean Leveling Depth, Rpn

{1S0/DIS 4287/1E or DIN 4768}, is the parameter that most strongly

correlates with bond security. The Mean Lleveling Depth is the

mean of five leveling depths of five successive sample lengths
(1/5 of the evaluation length). The leveling depth is the largest
of the depths as measured from the mean line (departures from the
mean line). For a preferred embodiment of the present invention,
the Mean Leveling Depth, Rpp, is between about 2 microns and about
20 microns, more preferably between about 2 microns and about 10
microns, and most preferably between about 3 microns and about 8
microns. The surface roughness ({(including the Mean Leveling
Depth) is measured with a Perthometer S6P profilometer apparatus
such as sold by Feinpruef of Blue Ash, Ohio. The Perthometer S6P
is operated with a cut-off length of 2.5 mm (evaluation length of
12.5 mm) and a2 T9 FocoDyn laser probe which has better accuity and
does not contact the surface as do diamond stylist probes.

According. to the present invention, a landing member 54,
preferably being a thermoplastic film, more preferably the
backsheet 30, and having surface characteristics according to the
above criteria, can have a texture, surface roughness, provided in
a structured pattern or in a random pattern. Ip general,
texturing of thermoplastic films is conducted by passing the film
beiween a nip of a steel roll and a rubber roll. The steel rolil
contains the pattern such as, for example, square, round, random
or other shapes as considered ¢ -irable for the particular usage
of the thermoplastic film. Th- - -ermoplastic film is drawn into
the nip between the two rol® «hich are pressed against each
other. The depth of the textur -g depends on the pattern provided
on the steel roll. Depending on the thermoplastic film material,
the steps of preheating of the thermoplastic film and cooling
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100 grans and having a snoboth 19 nm di aneter spherica surface 0
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wi t hstand hi gher examples atsnm@\ s\amaémmg t§t8AY tM9Ah and] ancubhgr roll are
used in a similar way as described above. In this case, the

surface of the material textured by the rubber roll is used as the

adherence surface of the landing member. Preferably, the steel

roll has a flat, sand blasted surface. The texturing of the

adherence surface of the landing member results from the rubber
roll,

10

15

As previously discussed herein, the toughness of the landing
member, the backsheet, has been found to be an important variable
in determining the refastenability of the adhesive fastening
system. As used herein, the term “"toughness" relates to the
ability of a film to absorb 2 sudden impact of energy without the
{nitiation of a crack or tear in the material. This parameter is
important because one of the major failure mechanisms of tearing
the landing member when the tape is removed for absorbent articles
comes from the user jerking the tapes off of the product rather
25 than peeling them off slaowly. Thus, the landing member must be

able to absorb this energy without faflure. However, in the past,
the focus on backsheet strength has been on the tensile properties
only, with a resultant deficiency in toughness. Therefore, it has
been found that enhanced refastenability of the fastening system

20

30 {s provided when the Yanding member has a toughness that exceeds a
certain value as measured by the dropping dart impact test. " In
preferred embodiments of the present invention, the landing
member, more particularly the backsheet, has been designed so as
to have a toughness {as measured by the dropping dart impact test)

35

of greater than about 1200 ergs of impact energy, more preferably
greater than about 1600 ergs.
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menber having a | ower Youngs Mdul us. Wiile not w shi g0 D€ bpund
by any particular theory, it is believed that by re ua'
[

I n ¥ he
el ongati on of the | anding menber under stress by re u'riﬁatgpv1%%§
relatively high Youngs Modul us of greater than abouf 145—N--er+d

'L""T1a
nore stabl e adhesive interface between the adhesivejand the La%ding
menber is provided. On the other hand, it i87believed a1 a

| andi ng nmenber has a Youngs Modul us | ower than about 175 Nrmierr],

it will elongate rel a§,ively easily_under stress thereby 35 causing the
adhesive interface aﬁ'@tv&é’@ﬂ“’t"ﬁé °fagge faning hmembefe as defined,fors HOE: ¢ o
def orm al ong wi t hptesent| oweatticoniof medserddackshemirdance with AYTHS Methadgdt i on

%St be conpensat ¢shel. g% f¥h [BPt Ao ¥ica®iods?® (The ASTM Method D 1709-85 is
incorporated herein by reference.)
5 standard test method are as follows:

The modifications to the

1) The diameter of the test
area is 76 mm instead of 127 mm; 2) A fixed weight steel dart

weighing 100 grams and having a smooth 19 mm diameter spherical

surface on the leading edge is used instead of an adjustable
weight dart; and 3) The impact energy (ergs)

is adjusted by
10 changing the drop height rather than the dart weight.
The landing member 54 is also selected so as to have a Youngs
Modulus that more nearly correlates with the elasticity modulus of
the tape tabs 58. The tape tabs typically have a very high Youngs
15

Modulus of between about 175 N/mm? and about 310 N/mmi.  Thus,
the landing member. more preferably the backsheet, is selected so
as to have a Youngs Modulus of at least about 175 N/mm?, more
preferably greater than about 200 N/mm?, most preferably greater
than about 225 N/mm? so that the Young’s Modulus of the landing
' 20  member is increased to more nearly match that of the tape tabs.

The Youngs Modulus is the elasticity modulus of a material (i.e.,
a material constant) describing the elastic behavior of the
backsheet under stress. The higher the Youngs Modulus, the less
elongation that results from a given force applied to the member.
In other words, a landing member having a higher Youngs Modulus

can withstand higher stress at the same elongation than a landing
member having a lower Youngs Modulus.

25

While not wishing to be
bound by any particular theory, {t {s believed that by reducing

the elongation of the landing member under stress by requiring a
rélatively high Youngs Modulus of greater than about 175 N/mm?, a
more stable adhesive {nterface between the adhesive and the
landing member is provided. On the other hand, it is belfeved
that if a Yanding member has a Youngs Modulus lower than about 175
N/mm2, it will elongate relatively easily under stress thereby
causing the adhesive interface between the tape tab and the
backsheet to deform along with the elongatfcon of the backsheet.
This elongatfon must be compensated for by the adhesive of the

30

35



{ REPLACEMENT sniee)
tape tab along the adhesive surface. It is belieded-ttrar~Tne | pt er nal
conpensati on of the adhesive would reduce the bond 3 Hébé ditng to
debonding (i.e., failure of the adhesive fasterfi ng ?Qﬁ@ﬂ)
The Youngs Modul us as defined for the present inventinn s reasurted in
accordance with ASTM Method D 882-83 with certain nmodi fications, |that
met hod is incorporated herein by reference. 28 '

( e—shoatd=D€ Taken to
di stingui sh between the Youngs Modulus as 10 .defined in this test
procedure versus o} her eI a tici

h be
measured previ ous! PAnd3Y 8['%5% nﬁgeswetﬁgwg%lcorr{aal’t Vieiev'ﬁ‘ﬁqh%egh

el asticity noduli intereat mpgnsaﬂiostcquseﬁ\e adhep el (npiuhd) pemsht dhe eerd ed
to herein,

are wel ktmbgw ie*asm edl¢l 'RBonding YQUNES IYasilrds ofeangnadindiby t he
present invention

gs bei n t | ower threshold for providing the |anding
nmenber of the fast ?ﬁtﬁa’“g sysg tem)
D882- 83 " Const &nt

In particular, the ASTM Met hod A of
Rate of Gip Separation Test" to neasure the
;'ﬁgﬁl g: Egrg?dglnus as The YOQE‘JS' Re@lfﬂax ab%ﬁﬁé\d T8k hark 'p?e%#%@du\’\ﬁe{\b\o‘ﬂm\y
i ons QW Ny
alterations used i ffedyre H‘SLﬁcFﬁ'fjJ‘%ﬁn'b‘ hl\/ggﬁ{ Jgethﬁgo‘?aﬁ‘? éfo"‘?hecﬁwe‘%nt

i nvention are modtfiications, Ahatsmetbadpise ingeriovatadatereint be wefienemce.
('\)/]?dg'hus I's 25 (@Rré BnotdtEe e0&n260 ¢V indui shNBdtieen THE YoBAL! Hodd (€ Gl ON
e
10

defined in this test procedure versus other elasticity moduli
which may have been used or measured previously and disclosed in
the prior art.) The elasticity moduli previously disclosed,
including patents referred to herein, are well below the required
Youngs Modulus recognized by the present invention as being a
Jower threshold for providing the Yanding member of the fastening
system.}) In particular, the ASTM Method A of D882-83 "Constant
Rate of Grip Separation Test" to measure the elasticity modulus as
defined by the ASTM method is used with only minor alterations.
In the following description, particular alterations used in
measuring Youngs Modulus according to the present invention are
indicated. A test sample for evaluating the Youngs Modulus is 25
mm in width and 200 mm in length. The length direction of the
sample is parallel to the lateral direction of the absorbent
article. Test samples are evaluated in their length direction and
conditioned according to the ASTM method. The apparatus used in
evaluating the Youngs Modulus can be any tensile testing machine
commercially available having a constant rate of grip separation.
~An Instron 4201 machine such as distributed by the Instron
Engineering Corporation, Canton, Massachusetts has been found to
30  be particularly useful. Supply grips are also supplied from
Instron in accordance with the ASTM method. The initial grip
distance {s fixed at 50.8 mm. The speed of testing is fixed at
508 mn/minute. Other provisions of the test procedure as well as

calculation of the elastic modulus are done according to the ASTM
35  method.

15

20

25



sanple is parallel to the latera

direction of the r ~i Cl e.
Test sanples are evaluated in their length directi 4\ & avit Tijoned
according to the ASTM net hod. The apparatus used ijn evéludf%n t he
Youngs Modul us can be any tensile testing machine 18R gy al Iy
avai |l abl e having a constant rate of grip separatiof. An 1nstfoh 4201
machi ne such as distributed by the Instro

2 Efgi neertmy Corpef ati on,
Cant on, Massachusetts has been found to 8 be pa cularly useful
Supply grips are also supplied from Instron in accordancewith
the ASTM nethod. Thee quidk-ttick propprty of thedidbesihvecis 2186 Xefortlan6Gn8 MM
The speed of te

5 &ﬁ% t lepPl | ons of
t he test proced[jj']:d‘ﬂg‘A“ﬁ\ﬁvﬁ’f)ﬁg fitial b F sq]fr)‘e @?j Ptl‘"’legl %s !loc&rYr% Ulus are
done accordi ng Fefasgenakitily ofthe n@t‘ﬁ‘ﬂt}“g system. The quick- st1ck property

of the adhesive measures the ability of the adhesive to wet the
5 surface and form strong adhesive bonds
pressures.

at low application
The quick-stick of the adhesive should be high enough

to provide good bond security and high shear hang time, but not so

high that it exceeds the toughness of the landing member to insure

good refastenability. The quick-stick properties of the adhesive

of the present invention is preferably greater than about 150
g/cm, more preferably greater than about 200 g/cm.
quick-stick for the entire fastening

10

The optimum of

system of the present
invention is greater than about 300 g/cm for secure fastening of

the diaper. The quick-stick test is performed by placing a 25.4
mm width of the tape onto the Yanding member and removing the tape
at a 90° angle. This test is thus a modification of PSTC No. § by

using the landing member as the substrate and 2 17.1 g/cm?
application pressure.

15

20 The improved bond security and refastenability of the

adhesive fastening system can be achieved without the need for
reinforcing the landing member and with a minimum of materials.
Preferred coating weights for the adhesives that provide an
optimum balance between bond security and refastenability are
25 different for each adhesive. Higher coat weights would typically
provide stronger adhesive bonds at minimum application pressure
while lower coat weights typically rveduce the 1l{ikelihood of
tearing the landing member. It has been found, however, for the
adhesive fastening systems of the present invention for use on
disposable absorbent articles such as diapers, that the optimum
coat weight of the preferred adhesive occurs preferably below
about 22 g/m?. More preferably, the optimum coat weight is
between about 14 g/m? and about 18 g/m?, most preferably between
about 15 g/m? and about 16 g/m?. The backsheet, which does not
need to be reinforced, can also have a relatively low calculated

caliper, to reduce material costs, of between about 0.025 mm (1}
mil) and about 0.036 mm (1.4 mils).

30
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29 The qui ck-stick property of the adhesive is also inportant in
providing for the initial bond strength and, to a | esser extent,

refastenability of the fastening system The quick-stick property
t he adhesi ve neasures the ability of the adhesive to wet the 5 surface
and form strong adhesive bonds at [|ow application pressures.

The quick-stick of the adhesive shoul d be ts'bgh enough to provide good
bond security and hi gh shear hang tinme, but not so high that it
exceeds the toughness of the | anding nenber to insure good
refastenability. The Thei ebf1sty cto preapeet tke tipet habadlickdute th@ringf théie
present inventio ly g bqut re
preferably greatrianéﬁ'g %%gr QQZ ) F?%E@En]a%bﬂqéf can be Jnégsured mgéﬁéns"ta?gk for
the entire fastedsripldyas dmtbe M@Wés‘@ﬁﬁs

n werm‘onth% ARt ds dutt han
about 300 g/cm th seRirRly astianpodible and tHeRetil Fpequendpahatiiektairsck

oot e Do a8 A P>yt el Pl 3 (LetE !yl N
a nodi fication ofmepsaMedno. T°5m45y the tavem Rg timmly amdpms;nlﬂmbéhe ééPQ Hé
substrate and a Jphtlof/ tWd Gafding wembeRPRAd OAirméd) 4o @FSEMCE.(100°F) for 30
minutes or more. It is then rolled on with a 2.2 kg roller and
left at 37.8°C (100°F) for another 30 minutes. After cooling to
10 room temperature for at least 30 minutes, the tape tabs are
removed by pulling rapidly as the typical consumer would. Any
tearing of the landing member is considered a failure. This test
provides the worst case and is about 6 times higher than the
average landing member tearing experience in actual use. For the
15 adhesive fastening systems of the present invention, the
refastenability for the most severe lab test above is preferably
greater than about 90%, more preferably greater than about 95%,

and most preferably greater than about 98%.

of

i's thus

20 While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
present inventidn. It is therefore intended io cover in the

25 appended claims all such changes and modifications that are within
the scope of this invention.
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20 The inproved bond security and refastenability of the
adhesi ve fastening system can be achi eved w thout the need for
rei nforcing the | andi ng nenber and with a m ni num of nmaterial s.
Preferred coating weights for the adhesives that provide an

bal ance between bond security and refastenability are

each adhesive. Hi gher coat weights would typically provi de stronger
adhesi ve bonds at m ni num application pr¥ssure

whi | e | ower. .coat
wei ghts typically reduce the likelihood of %%w%%ﬂEFh$MBanN1
menber. It has been found, however, for the adhes ﬁlﬂﬁz tenin
systens of the pres@Mnvention for use on 30 CL&@QS%%L@u&E&&Pb&

articles such as diapers, that .the optinmum coat wei ght of the

preferred adhesive occunsdigpedadl@hlb¥ortRhOVirticle couﬁbwitn 22 g/nferr]. More
preferably, the optinmmcoat weight 1is etmeen about 14 g/ nferr]

and about 18 g/nferr], nost preferably between about 15 g/nferr] and
about 16 g/nferr]. The bacRshedyt porttipe thavdess anfirst eos regindat sedoed end

rei nforced, can also have aregionli Yegitidinat abdgekat @ end edgesca|s'ai>&rbo&y0
Begggemga;gr 21 posts of PELYRER aphlsiRo O 440d Bervious topfieet, ' 1GRA"
' " s ' impervious backsheet joined to said topsheet, and an

absorbent core disposed between said topsheet and said
backsheet; and

opti num
25 different for

- O
—+

characterized in that an adhesive tape fastentng system
comprises:

10 a) a tape tab disposed adjacent each longitudinal edge

of said body portion in said first end region, each
of said tape tabs having a fixed end and a
connective end having a fastening surface, said
fixed end being joined to said body portion, said
connective end extending laterally outward from
said longitudinal edge of said body portion, and

safid fastening surface having adhesive coated
thereon; and

15

~ b} a landing member for refastenably adhering to said

adhesive to form a bond during use of the absorbent
article, °

20

wherein said tape fastening system has a Standard Shear Hang

Time of greater than 1000, preferably greater than 3000,
minutes per square inch.

25 2. The absorbent article of Claim 1 wherein said adherence

surface of safid landing member has a surface roughness
wherein the Mean Leveling Depth is between 2 microns and 20
microns, preferably between 2 microns and 10 microns, more
preferab1y between 3 microns and 8 microns.
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30 The ability to renove the tape tab without tearin
| andi ng nmenber (i.e. refastenability) can be as

well as in the consuners hands. In a lab test, A1 P ! on as
firmy as is possible and then the frequency thhat|lit tears 5 t e | andi ng
menber upon being renoved in a realistic way {ip 48NOQVaWB6bed {To put the
tape .on as firmy as possible, the tape is ut on the | andi

and warnmed to 37.8[err]C (100[err]F) for 30 ntrrotes or nore. {t is then
rolled on with a 2.2 kg roller and left at 37.8[err] C (1004 ]F) for
anot her 30 m nutes. After cooling to 182 roomtenperature for at least 30

h
Cyplcal consuner yiourde aigpvent artETRY REcatindy to Tyt B8’ Rhdpreceding
consi dered a failure. ctmims in Si"‘ ririoﬁlueseme lmr 30 a:lhmnandur&cabout 6

times higher than the which conaktgef| 2pdition ®MIgid beakshedt $aRefd SB&HRd! N
actual use. For the o4 vegion, preferably wherein said backsheet has a nominal
average caliper of between 0.020 mm and 0.036 mnm,
preferably between 0.025 mm and 0.030 mm.

he

5 more

The absorbent article according to any of the preceding
claims wherein said landing member, preferably said

backsheet, has a Young’s Modulus of greater than 175 N/mm?,
10 preferably greater than 200 N/mz.

5. The absorbent article according to any of the preceding
claims wherein said landing member, preferably said

backsheet, has a toughness of greater than 1200 ergs,
preferably .greater than 1600 ergs.

15 6. The absorbent article according to any of the preceding

claims wherein said adhesive has a quick stick of greater
than 150 g/cm, preferably greater than 200 g/cm.

7. The absorbent article according to any of the preceding
claims wherein said adhesive has a coat weight of less than
20 22 g/m?, preferably between 14 g/m? and 18 g/mi.

. 8. The absorbent ;rticle according to any of the preceding
clajms wherein said fastening system has a Modified Shear

Hang Time greater than 750, preferably greater than 1000,
minutes per square inch.

25 9. fhe absorbent article according to any ﬁf the preceding

claims wherein the absorbent article is an adult incontinent
“prief. '
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15 adhesive fastening systens of the present invention, the
refastenability for the nost severe |ab test above is preferably

greater than about 90% nore preferably greater than about 95% and
nost preferably greater than about 98% 20 Wil e particul ar

enbodi nents of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that

vari ous ot her changes and nodifications 33 can be nmade wi t hout departing
fromthe spirit and scope of the present invention. It is
therefore intended to cover in the 25 appended clains all such changes
and nodifications that are within abstPEcgCOpe of this invention.

REFASTENABLE ADHESIVE FASTENING SYSTEMS FOR DISPOSABLE
' ABSORBENT ARTICLES

Disposable absorbent articles such as baby diapers or adult
incontinent briefs provided with a refastenable adhesive
fastening system. The adhesive fastening system preferably
comprises a pair of tape tabs each having an adhesive surface
which during use is adhered to a landing member having an
adherence surface which may comprise only the backsheet that has
no reinforcement for strength against tearing or may comprise a
reinforced backsheet. The invention improves bond security while
at the same tlme making the fastening system more easy to remove
without tearing by careful optimization of the properties of the
adhesive, the tape tab, and the landing member. In particular,
it has been found that the adhesive fastening system should have
a Standard Shear Hang Time of greater than about 1000 minutes per
square inch. The éurface characteristics, toughness, and
elasticity modulus of the landing member is optimized while the
adhesive aggressiveness (quick-stick) of the adhesive is
optimized with preferred low coating weights of the adhesive and
low calculated caliper for the landing member so as to provide
an adhesive fastening system that bonds easily, holds securely
and is refastenable.
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What is clained is: 9608204- 5

5 1. A di sposabl e absorbent article conprising: a body portion
having a first end region, a second end region, |ongitudinal edges,
and end edges, said body portion conprising a liquid pervious topsheet,

a liquid inpervious backsheet joined to said topsheet, and an absorbent

core -~ di sposed between said topsheet and sai d backsheet; and
an adhesi ve tape fastening system conprising: a) a tape tab
di sposed adj acent each | ongitudi nal edge of said body portion

in said first end region, each of said tape tabs having a fixed end
and a connective end having a fastening surquea said fixed end being
joined to said body portion,f\gaid connective end extending laterally
outward from said | ongitudjpal ) dge of said body portion, and said

fastening surface being c e » hean adhesive; and b) a |l andi ng
menber for refastenabl erif sai d adhesive to forma
bond during use of the absprb ,* ocl e, said | andi ng nmenber havi ng
an adherence surface &ic &9pts of a portion of said backsheet in
.
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sai d%end regi on, said backshegt having an average nom nal
b

et ween about 0.020 mm and about 0.036 mm said

adh
Lev

queogulf-ﬁgqegmr(gra surface roughness defined by a Mean

pl 1 ng n th of between nd

whet
gre

Timg of gBSARBENTAREIODES 750 mi nutes per square |nch 2. “ The
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Mod
of
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ein said tape fastening system has a Standard Shear Hang T| me of
ht er REBASTEOIABIFN00ARHESIVE pfASTHMING| nSF

pbr bent article of claiml wherel n said backsheet has a Young's

1S BlopBLSR el adRY sk’ B 0) of adult iEHABR VRAbrofideli! ©
posa SO a

Jt 1217% Vé} gﬁstenasn?e adf?egsﬁli Es mngklg?em %]'gﬁl%sa esive faster%ge aSygt

ACEIVETIQﬁe ggmprises a pair of tape tabs (58) each havmg an adhesive surface which during use

is adhered to a landing member (54) having an adherence surface (31) which may comprise
only the backsheet (30) that has no reinforcement for strength against tearing or may comprise
a reinforced backsheet (30). The invention improves bond security while at the same time
making the fastening system (24) more easy to remove without tearing by careful optimization
of the properties of the adhesive, the tape tab (58), and the landing member (54). In particular,
it has been found that the adhesive fastening system (24) should have a Standard Shear Hang
Time of greater than about 1000 minutes per square inch. The surface characteristics,
toughness, and elasticity modulus of the landing member (54) is optimized while the adhesive
.. agressiveness (quick-stick) of the adhesive is optimized with preferred low coating weights of
=% the adhesive and low calculated caliper for the landing member (54) so as to provide an
adhesive fastening system (24) that bonds easily, holds securely and is refastenable.

Figure 1.
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329 4. The_absorbent article of claim3 wherein said adhesive has a
qui ck stick of greater than about 150 g/cm 5. The absor bent

article of cl "m m backsheet has a toughness of greater
t han about 12$ u mﬂumﬂmﬁhe absorbent article of claim5 wherein said
adhesi ve has a*quFck:stf cle of* greatgr than about 150 g/cm 7.

The absorbent articl e of claim 1 wherein said géSIOe has a coat wei ght of

less than abqyt 22 i pEr]- 8 0 4 5

1. A disposable absorbent article comprising:

a body portion having a first end region, a second end region, longitudinal
edges, and end edges, said body portion comprising a liquid pervious topsheet,
a liquid impervious backsheet joined to said topsheet, and an absorbent core
disposed between said topsheet and said backsheet; and

an adhesive tape fastening system comprising:

a) a tape tab disposed adjacent each longitudinal edge of said body
portion in said first end region, each of said tape tabs having a fixed end
and a connective end having a fastening surface, said fixed end being
joined to said body portion, said connective end extending laterally
outward from said longitudinal edge of said body portion, and said
fastening surface being coated with an adhesive; and

b) a landing member for refastenably adhering to said adhesive to form a
bond during use of the absorbent article, said landing member having
an adherence surface which consists of a portion of said backsheet in
said second end region, said backsheet having an average nominal
caliper of between about 0.020 mm and about 0.036 mm, said
adherence surface having a surface roughness defined by a Mean
Leveling Depth of between about 2 microns and about 10 microns, and

wherein said tape fastening system has a Standard Shear Hang Time of
greater than about 3000 minutes per square inch and a Modified Shear Hang
Time of greater than about 750 minutes per square inch.

2. The absorbent article of claim 1 wherein said backsheet has a Young's
Modulus of greater than about 175 N/mm?Z

3. The absorbent article of claim 2 wherein said backsheet has a toughness of

greater than about 1200 ergs.
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8.° ‘'The absorbent article of-claim1 wherelnReRAGEWENLSHEET has an

aver age nom nal cal.i of between ab¢uf 0. 025 nmm andj apout 0. 030
mm 9. A d”mﬁm ﬂtﬁnt article co
having a first S cond end regi ¢n

i GOQIUN 2000 { a} body portion
i | ongi t udi nal edges,

and end edges, $ai b body portion conpri sing tefti i

a liquid inpervious backsheet joined to saiditopsheet, and an_gbsorbent

S jopsheet,

core di EPOSG?hé)SB&%&{tSﬁ{iHe LPRERRCS whBfhir 3hd %’rﬁn‘é@ﬁ?er%%?? ﬁgﬂﬁ. tick of &N
adhesi ve tape fasteni ng syStem conpri si ng: a) a tape ta iI'sposed
adj acent each | onggreatér thean abage1a8¥g/emi d body portion in said

first end region, each of said tape tabs having a fixed end and a
connective end having a fastening surface, said fixed end being joined to
sai d body por¥%. on, Thenabsarben extidles of claiin dxwherdinnspid badkshkeet/hanaioughness of

sai d | ongi tudi nal i’gg%'dﬁ‘];"%%& Yer rtion, and said fastening surface

being coated with esive, erern the coat weight of said adhesive
i s between about 14 g/nferr] and about 18 g/nferr], and
6. The absorbent article of claim 5 wherein said adhesive has a quick stick of

greater than about 150 g/cm.

7. The absorbent article of claim 1 wherein said adhesive has a coat weight of
less than about 22 g/m>.

8. The absorbent article of claim 1 wherein said backsheet has an average
nominal caliper of between about 0.025 mm and about 0.030 mm.

9. A disposable absorbent article comprising:

a body portion having a first end region, a second end region, longitudinal
edges, and end edges, said body portion comprising a liquid pervious topsheet,
a liguid impervious backsheet joined to said topsheet, and an absorbent core
disposed between said topsheet and said backsheet; and

an adhesive tape fastening system comprising:

a) a tape tab disposed adjacent each longitudinal edge of said body portion
in said first end region, each of said tape tabs having a fixed end and a
connective end having a fastening surface, said fixed end being joined to
said body portion, said connective end extending laterally outward from
said longitudinal edge of said body portion, and said fastening surface
being coated with an adhesive, wherein the coat weight of said adhesive
is between about 14 g/m? and about 18 g/m? and

b) a landing member for refastenably adhering to said adhesive to form a
bond during use of the absorbent article, said landing member having an
adherence surface which consists of a portion of said backsheet in said
second end region, said backsheet having an average nominal caliper of

N3



b)- a’l andi ng menber for refastenably adhering to said adhesive to forma
bond during use of t’]ﬂumﬂﬂﬂm mcl e, said | andi ng nenber having an
adherence surface whilg M',E“m portion of said backsheet in said

second end region, said backsheets having an average nomi nal caliper of

33 bet ween about 0.020 mm and3zabout 0.036 nm sai d backsheet
havi ng a Youngs Modul us of greater than about 200 NNnmjerr],
and a toughness of  penyeen aboulh93h %Emfahﬁ%b%‘%'b?éﬁ% %ﬂﬁaﬁn&tﬂbﬁp%ce
surface having a surface roughness defi ned y a Mean LeveFing

Dept h of between aboutYoBngs Modukis of greater than abaut 200 Mm®°,nans aeyghanass of

wherei n sai d adhesive ?p%ﬁ [ ' I cm

and wherei n sai a%r?tgﬁﬁna%%gf/i?de\dr(ne%g’s@ %éhégrﬁgar dsr' ggﬁﬁ%&hé?}ﬁﬁ%&of

greater roughness defined by a Mean Leveling Depth of between about 3 microns
and about 8 microns; and

wherein said adhesive has a quick stick value of less than about 200 g/cm, and
wherein said fastening system has a Standard Shear Hang Time of greater
than about 3000 minutes per square inch and a Modified Shear Hang Time of
greater than about 750 minutes per square inch.

10.  The absorbent article of claim 9 wherein fastening system has a Modified
Shear Hang Time of greater than about 1000 minutes/square inch.

1. The absorbent article of claim 9 wherein the absorbent article is an adult
incontinent brief.

12.  The absorbent article of claim 9 wherein the absorbent article is a baby diaper.
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t han about 3000 minutes per square inch and a Mdified Shear Hang Ti ne of

greater than about 750 m nutes per square inch. 10. The absorbent
article of claim9 wherein fastening system has a Mdified Shear Hang
Time of greater than about 1000 m nutes/square inch. 11. The absorbent
article of claim9 wherein the absorbent article is an adult
I ncontinent brief. 12. The absorbent article of claim9 wherein the
absorbent article is a baby diaper.
34
Abstract

REFASTENABLE ADHESIVE FASTENING SYSTEMS FOR DISPOSABLE
ABSORBENT ARTICLES

Disposable absorbent articles such as baby diapers or adult
incontinent briefs provided with a refastenable adhesive
fastening system. The adhesive fastening system preferably
comprises a pair of tape tabs each having an adhesive surface
which during use is adhered to a landing member having an
adherence surface which may comprise only the backsheet that has
no reinforcement for strength against tearing or may comprise a
reinforced backsheet. The invention improves bond security while
at the same time making the fastening system more easy to remove
without tearing by careful optimization of the properties of the
adhesive, the tape tab, and the landing member. In particular,
it has been found that the adhesive fastening system should have
a Standard Shear Hang Time of greater than about 1000 minutes per
square inch. The éurface characteristics, toughness, anéi
elasticity modulus of the landing member is optimized while the
adhesive aggressiveness (quick-stick) of the adhesive is
optimized with preferred low coating weights of the adhesive and
low calculated caliper for the landing member so as to provide
-an adhesive fastening system that bonds easily, holds securely
and is refastenable.
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