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ri c having an orderly array of upstardi ng |l oops. After inserting rods
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roll anﬁﬁ"{)ﬂ’ ngfljéi 58 squre to nelt each loop and its

m t and to press each free m)lten enc to forma knob or head

t can interengage with the | oop el engnt of a hook-and-I| oop

tening system Because the knobs or heads afford a nushroom appearance, -
S type of hook fastening is]jcalled “nmushroomtype".
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94,339 and US 5,3 15, 740. The hook el enents have a profile '

(57) Abstract

The invention relates to a mechanical fastemng clement comprising 2 multiplicity of flexible hook elements emanating from a backing
layer (1) and comprising stems (2) terminating in hook heads (3), said fastening element being releasably engageable with a complementary
mechanical fastening element, the top portions of the hook heads (3) and/or at least part of the interstitial spaces (4) between the stems
(2) of said fastening means being coated with a hot-melt pressure-sensitive adhesive (5) so that the level of the adhesive in the interstitial
spaces (4), where present, does not exceed the lcngﬂx of the stems (2), and so that essentially no adhesive bridges are present between
adjacent hook heads (3), said hot-melt pressure sensitive adhesive (5) having a v1scos1ty as measured at the coating temperature of between
2,000 and 18,000 mPa-s.




defined by an inner snooth contoured, generally concave face and a

generally convex shaped outer face. The hook described in these
patents t ¥EPO58oot hi y ‘and continuously in wdth PFOHSPHLTR 0k
base to the hook free end. Theyh@kical-Fastening B1&A&HRt i S al I'egedl y desi gned
so that it wll not deformto release a IoopE engaged 5 wi th the hook
In shear node or at a desired applied force. A W de variety
of sizes an%.s@&ss of hook el enents are described in WO _

94/ 23, 610, I U S. serial no. 08/723,632 filed by the present

e
applicant. Using ?ﬁgén deRakl | dn ﬁ.@t a backi ng
havi ng aﬁ% ge r%unbepbg?éiﬁ%g%aa%&%%ﬁﬁaz?%%?%{st| ég?rg?r%t- I's. fed
through a gagnymisigeanmltiflicity of fleRitlohoalcelbments emanatimgfrom 4 baekingl endar
rolls. The upper nip is, snooth and, heated so that the distal ends
or tips of tlakerandpomprisingstesphieaminsting imbeak hagds, said fasteningelementcal
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size and  thetop {)éﬂﬁ@ﬁflopit 1¢d3€sath€HBok HéMAs UhaIEE S8R pait @MHeGhidrditiapnd t he
def ormed cap together 15 forma hook el enent. ' - US

4, 894, 060 despacésomtweerhibe ktessifenidfgsteningareans beipg cevergd withd pressureang

flexible plate l.ike backing, .and a multiplicit f.resiliently flexible

spaced® hook Semsiive adgeé}vgng(ﬂpénmoggrqor}ﬁpeﬁ t°a?ﬂ‘¥8tg‘ggr‘?? PERPATING, Féﬂt. angl e from

the upper sugtRemeQl ntx%ﬁaﬁdto its use Baa?zgézrggntamtq K aSlfyEbbte &aFGsCOMPT i S€
Eache do t he I ng,
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a stemportion at at one en ac and a head
portion at the end of the stem stem portion opposite the “backi ng.
The head poréici(n pro'I ects_past the stemportion on at |east one of two
opposite si 2 I d surface opposite the stemportion to help
t he head el t I -' I erent .
US 4, 984, 060 mg&he’é% | egn@x_% sﬁﬁg&?-cgﬁ@%%‘ég ahs Eq%éélﬁéé ?ﬁg{senﬁi#?ige
conpl iisat ed ghopdhstening ele@icitare2hidely usdd fdrapest fippedwtd avgl el enents are
al so described 1n_US 4,794,028 and US 5, 620, 769. -

Al t hough a huticatense Merg specifieaily, heok-prd-logp fostering systems garcbepsedifent ar y

| f [ f i ng el | db
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penetrated byospiigl guvals. There is a wide variety of methods of forming hook fastening

elements for use in hook-and-loop fastening systems. Depending on the

20 geometrical form of the hook and/or loop elements, the hook elements have

different engagement mechanisms and characteristics with mating loop materials.
The hook fastening element described in US 3,718,725 is made from a

fabric having an orderly array of upstanding loops. After inserting rods into rows
of loops to maintain their upstanding position, platens or rollers apply heat and

25 pressure to melt each loop and its summit and to press each free molten end to
form a knob or héad that can interengage with the loop element of a hook-and-160p
fastening system. Because the knobs or heads afford a mushroom appearance, this
type of hook fastening is called "mushroom-type". Mushroom-type hook fastening
elements are also described, for example, in WO 94/23,610' and US -_5,_077_,970.

30 J-shaped hook fastening elements are described, for example, in US
3,594,965, US 4,994,339 and US 5,3 15,740. The hook elements have a profile



30 el ements. Mushroomtype and/or- appropriately sized hook fastening
el enent s can, for exanple, be described to becorme releasably
fast ened e 9g)didagp, terry cloth : PCT/US98/15745

- 2- and tricot. Mushroomtype hook fastening el enments can al so be
desi gned so defmed bygnHaesk smeotheerntepred.aenerally comrcae fapsandageherstlzn t wo
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3,192,589 or US 4,290,174. Mechani cal hook-and-loop fastening systens have
been pr oposeciement is glegedlyidesignediso ¢haairwidinot defosurte relpateenivop engagad, f or

exanpl e, di ape d hospital gowns hecause t.he_hook-and-1oop systemis
unaPPeét ed b&é@?ﬂaﬂ?ﬂmﬁ ?ﬁ’ié"‘?ﬂ%t%atf‘ Fs‘ﬁlxéaﬁl’ﬁbé‘ffqr%‘?'cym powder or baby oil
whi ch may destr oy Athie kil spRvELa Glaph! SERIkIGAARL hie\Rsala3h Wocl osure

systens. US 5, 636, 4 s to a prinmary two-nechani sm eni ng system

conpri si ng a94123610,280e90/04183%ted UcS. sarial 1mo. 08/729@82 fildd by theprésent eni ng
materi al engagable with the hook fastening material. A cohesive coating is
appl i ed to b¥phicanfe Usingmethodedeseribed incthese pagend applicatipns, @backiag havingg

nook. and- | ooh R BuliPer S it BRimdieRie HEmS 5 g iohBE S siPeiER A o
mechanpsm bynipitbihed b, fo10dxafipld e cRRABarablL. CTRe afper B s Shfdeth #id rol 1 ed up

after use into a configuration for disposal, secured in the disposal
conf i gur at i oreatadosocthattbe distal epds éntipsrofabastemERredlei@rinedimhdenkeatind e suggest s

I t abs f di sposabl g _absoi bent articles, particular]y diapers,
conpr | i ng. RN BESRE RS BHPHY DEFE PP SRR RS depritite Py UemiBahesi ve
fastening el gRfiomnte cé&,%ggﬂgtgﬁ@sfpgéd Bmee{eﬁfs%%éﬁp, fMd &BSi£lggur e

system Wil e the nmechanical stening elenent S engagable with a
conpl ement ar shape ofithei stenhs. | Tiepuridefidrareidsgem portion and the deformed cap together

15 form a hook element.

US 4,894,060 describes a hook fastening element comprising a thin strong
flexible plate like backing, and a multiplicity of resiliently flexible spaced hook
elements projecting at an essentially night angle from the upper surface of the
backing. The hook elements each compfise a stem portion attached at one end of

20 the backing, and a head portion at the end of the_stem stem portion opposite the
backing. The head portion p'rojects.past the stem portion on at least one of two
opposite sides, and has a rounded surfaée opposite the stem portion to help the
head portion enter between loops in a loop fastener element. US 4,984,060
describes J- and T-shaped hooks as well as more complicated geometrical forms.

25 J-shaped hook fastening elements are also described in US 4,794,028 and
US 5,620,769.

Although a hook fastening element is typically sold with a complementary
loop fastening element, the hook fastening element can also be used by itself to
become releasably fastened to fabrics that can be easily penetrated by the hook

30 elements. Mushroom-type and/or- appropriately sized hook fastening elements

can, for example, be described to become releasably fastened to burlap, terry cloth



el ement on the | anding zone of the diaper and thus secures the diaper to

the wearer, during use, the adhesive fastening el enen eto
Hodeiprs Ly

t he out si ce of the diaper when it is rolled up for dispo eto
t he additi oramd teiddte Mushreemauypekodk fastaning eldntentsd mldiso badesipried o that

however, an extended |ength which is not fully satisfactory froma design
and cost poithe hge anppeg}eggslc,agﬁtgs @F@nﬁ‘ﬁc‘&ﬁ%"&e ¢ Dadberngni cal

cl osure syst Y. ' Srfil %IM ' -Whi IS
engagabl e wﬁh?ﬁgﬁﬁé %’teclg]ﬂé#otg%ngfgg%m ngéée) erre%?ﬁ{é%&%%%?g%&‘r"g t ab,

t hus provi difageningiclgaend. ag&hlb eiushjom-typehodk fastérfifig elRféntsiapé

exanple, in EP 0,529,681 including closure tabs conprising a hook fastening

tab antl an clesenibesh for exampls, itUB 31 9658RordI8 AR290.104i ch coul d be, .e. g.
bj t toth I { t he, f ast eni t arate
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are, hOW@Verdié;ﬁJs%lb\g%iﬂ(erﬁQ[B%hfecs%F&ﬁxsasﬂgh by R6ainplé, ,efseamﬁs tionto

t he use t was thérefore an object of the present
i nventi on t gogwns\hedause thehdukambloop system is uhaffdctefdidnt eomtaminatiemsewith,dbf er i ng

[ dditi to t hani cal fastenjng, hani . dhesi

{ At eni ng RIS HEGH RO EE SEbA O, WG R ERa), S0y e ling ORURT obl
hook t eni - ' : t _invention t
o ovi 1o o "Bt E Rl e sy ARG St Piterinidel ol BRENop AERRE 0T, |

gar ment s -hasys@n, however, do -ﬁﬁtﬁ@ﬁd@hhisﬁﬁsﬂ eicharfism Gyhvehick Beawiled of the
present invention can easily be taken Dby the person skilled in the

art from t heabsetbeatartiglednaybe @mﬂé@dpﬂ¢%m after use into a configumgtiprfordescri pti on

of the inveni.jon 10 . . he present -inventi elates to a
mechani cal f&d?f%ﬁﬁ}ﬁ‘b‘f“é‘fde‘ﬁ‘eth‘f d’sP"SJ“_’“iP%‘S A a0 ggmVeTeD; Sif E2%f 11 exible
hook el ementEp o/321343D Rerbfopdigats Kiodhire tabs for dispdsABR' abborbefl ARERE Si Ng
stens 2 terminating in hook heads 3, said fastening el enent bei ng

rel eatnbl e epagtigyiarilediapers, comprisngamethanjcabboslafistaing denentiand el.enent .
Top portions af. at.|east. sone, hook heads and/or at |e part of the
interstiti a@d%&mnal_lygﬁgg]égsn@ fB%‘FWQ&ﬁFeLnI"Fé“ Sp &pgcop @,reasgft&}e Fg)ét“@rﬁlhﬁf el ement
bei ng coat edpiidduRe ﬁ%fn. While the mechanical hook fastening element is engagable

with a complementary mechanical loop fastening element on the landing zone of

the diaper and thus secures the diaper to the wearer's body during use, the adhesive

20 fastening element can adhere to the outside surface of the diaper when it is rolled
up for disposal. Due to the additional adhesive securement means, the closure tab
exhibits. however, an extended length which is not fully satisfactory from a design
and cost point of view. EP 0,321,234 suggests to attach a third mechanical closure
system to the body portion of the absorbent article which is engagable with the

25 mechanical hook fastening element on the 6losure tab, thus providing a disposal

| means. Other solutions are disclosed, for example, in EP 0,529,681 including

closure tabs comprising a hook fastening tab and an additional adhesive fastening
element which could be, e.g. subjacent to the hook element on the fastening
element or a separate adhesive fastening tab. The constructions of EP 0,321,234

30 and EP 0,529,691 are, however, relatively complicated and typically require

explanation to the user.
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melt pressure-sensitive adhesive 5 so that the |l evel of the adhesive in the
interstitial spaces 4, where present, does not exceed the |length
of the stwo®9@sezdl so essentially no adhesive bri dgeI/usss/1pra8sent
bet ween adj acent. hook ressure enS| tive

s 3. .The
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25 conpyr t .a:coating head
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nmeasured at the coating tenperature of between 2,000 and 000

nmPa-s, to tithe person skiledinsthe art ﬁbrmsherfeﬁnmdettmbd(spactlfic@ldmead 6, orienting
the coating head 6 with respect to the continuous sheet 7 of the nechani cal

30 fastening el ement so that the hot-nelt pressure sensitive adhesive
is coated Oﬁ%f"?fegcnptxonofgzé_liﬁ%ﬂnoﬁa” of the hook heads 3 and/or at |east
into part o € Interstitral roomé4

-4- 10 The preseme dnvértionstlates tia afechanichlffastning sigmenans so that the

| evel of the adhesive in_ the interstitial roons 4 where present
does not exSEWPISHE 3 muliinlicty of fexibledippk zlempents emanating feom érb@?lﬁngy no

adhesi ve bri, [ €

orosent i nvebfird BEGoREERAE L YRR RERK heage d sud fasmipe rheg
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el enent accokad prytiens off aillqastlsonmah heads and/orr4t deast pastofthe dnterstitial eni ng
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spaces 4, where present, does not exceed the length of the stems 2. Also essentially
no adhesive bridges are present between adjacent hook heads 3. The hot-melt
pressure sensitive adhesive has a viscosity as measured at the coating temperature

20 of between 2,000 and 18,000 mPa-s. |

The present invention furthermore relates to a method of manufacturing a

mechanical fastening element according to the invention, said method comprising
passing a continuous sheet 7 of a mechanical fastening element comprising a
multiplicity of flexible hook elements emanating from a backing layer 1 and

25 comprising stems 2 terminating in hook heads 3, by a coating head 6 with the hook
heads 3 facing the coating head 6, applying a hot-melt pressure sensitive adhesive
having a viscosity as measured at the coatiﬁg temperature of between 2,000 and
18,000 mPa-s, to the continuous sheet 7 by means of the coating head 6, orienting
the coating head 6 with respect to the continuous sheet 7 of the mechanical

30 fastening element so that the hot-melt pressure sensitive adhesive is coated onto at

least part of the hook heads 3 and/or at least into part of the interstitial room 4



10 fastening el enent being adhesively and/or nmechanically attachable to
ot her portions of the outside surface of the diaper or to athird
nechani caWOr9945839i ng el ement on the surface of thePETASHIFHS on

the other ci, i tﬁ@&eﬁ‘@@roﬁ@%dtfgﬁeﬁiﬂ% h%eag%so that Ehewaf‘hﬁa%dhgﬁ{é}n hast eni ng

means i s conplenmentary wth the tirs ani ca asteni ng
el enent, saimemtitislsoumsdtwisere prasentldsies gotoddiceedthd ldngtinefuhe steind 2iendiot - 15

melt pressure-sensitive adhesjve (5) present on_at | east part of the hook
heads (3) essentially 5o lvpﬁ’né'sewaﬂgsaaﬁeweqﬁéﬁfser stitial spaces (4)

bet ween the ste %)ﬂﬁg L T . | e ng el enent
and said mechanirrgrzg’lq= a gtcﬁ%%&lbel narr%%?é?lﬁtg%f%%%bf&ht m%éwani cally
engagisng t hpafticuki adisposdble diapég soaprisiog @l ciosary tabiohlRatihedgelioitiche of the
surface of the diaper or the third mechanical fastening elenment. 20

The pr esent diapeeeamprising p fingtmeshanical fastering slement aengrding sorclnin lagaidbsor bent

article, particutarly for a disposable diape for fastening the article
onto the bofyet mechanital fitefing slekight beine felespbly sgppabic yTl areenth cal
fasteni ng mpRRamiesFastenifg bA thdBnding zone of the\WERideXNurface 8Pthe diaper WhicH
description of the figures ' Fi 1 shows a schemati c

g.
r epr esent at isseomplemehtankwith shefirshpeehameal fastening element; said dirstgnechanicel
i nvention having flexible.hook e] epents enmanat] fro backi ng
| ayerl0l and SRS Siementbeig adhestyerk snalnEcsbanKalatachaBle 10 afheR (e of t op
ortions of . i ] - el t
porti Sﬁ}udné%?%é&ﬂﬁd@&gﬁacgﬁgg%&aﬁeg it &ﬂﬁf‘d BQ%H%EJAI falsge?ﬁngg‘;

pressure- 3 sensitive adhes reas the irntersti ces 4

bet ween ad] ekatdnt oh dissurfage of the diaper o8 68 tHe athéricldsutetab wheréUyaha diirsi ve.
Fig. 2 shows a_schematic representation of a mechanical hook fastening
el enent acc&shagcalouts) dastenjegmeans iscomplemeniary hyith the Sitsteneghenical enanat i ng

from a - ' I T | 1S]: term pati,ng i n hook
neads 3 i ¢ At RIAPE SR, S Snes; AL BB SAPoBH R b BT LFREIE 5"an
the it er st nidlepressRes-Snsitive alihEVe (5 presentash A&t pdit 6Nthe hebKHeddd\(gy €d Wi th
a hot-nelt pressure-sensitive adhesi ves. ) [ s a

Fig.3
schemat i ¢ r épd/es imatdeasy pars pf thedprerstitiabspaces (4 hetangan mﬁqmmégmﬁ isaid first

mechanical fastening element and said mechanical attachment being obtained by

méchanically engaging the first mechanical fastening element with the outside
surface of the diaper or the third mechanical fastening element.

20 The present invention furthermore relates to a closure tab for an absorbent
article, particularly for a disposable diaper, for fastening the article onto the body
of a person, said tab comprising a mechanical fastening means according to the

invention,

25 - Brief description of the figures

Fig. 1 shoWs a schematic representation of a hook fastening element
~ according to the invention having flexible hook elements emanating from a
backing layer I and comprising stems 2 terminating in hook heads 3 with the of top
portions of at least some hook heads 3 being covered with a hot-melt pressure-
30 sensitive adhesive 5 whereas the interstitial spaces 4 between adjacent stems are

essentially free from the adhesive.



for manufacturing the mechanical hook fastening el enment according to the

i nvention, said equi pment conprising a coating head 6 for applying the
hot - mel t wo 99/05920 Pressure-sensitive adhesive 5, and a contpawossnshset 7
of a mechani cal hook 10 fastening el epment_which is fed to coating roll
8 thereby passi n§ig3PWg asebamatic repesentation of a maghapioal beekyasiening i ne

coti ng naaneeiERESrE 1 B8 sAARLLE Rahf ek fodt Metlbts Khefirine fomi i g
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only onto at | east part of op portions of the hook heads.

Fig. 4 is apedieasaf atdeastporae baelaheady 3(ﬂndath%m5ﬁfllai spagges drhgtwean pnent u?] ef ul
for nuf act uri ng t he,mechanic ook fastenin ccording to the

| ventton. et st Ee umn viihg fat BBl preg v sy, o che
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nmechani cal hook %?e%‘?é\gc&%ﬁb%ﬁf&gﬁ%%toygs?emﬁ?go%e toi é%%tl ng-roll 8

t her eby pas$omgamdattaning the aechanitddhoak fasterfing flement dxevmding tethei ne
connecting the genter of the coating roll 8 and the die, 10 of the
coating heatPVEntignfaidrauipmens SARBTiSIg AGoRtiamhee) thigr applying hehet-melint 1y | ow

to coat TCSSUK tSQI?Sl%?g ac{ﬁgélxle Brﬁﬁis y{(ﬁ‘lﬁ%ﬁ&&é stheg Ogﬂg ﬁ‘l%h%ﬁ)léal §§§E ntiall y

onto the to por i on SONE I at | east

part mwf the fastenigf élbinbhtowhisRarRed t¢ chatingaoll stthéreby passing coatihg tedy 6, &h@”ﬁ 2.
25 Det ai | ed description of the invention he
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conprises the variety of shapes described in the Iitefature. hook head
proj ects top portions of the hook heads. -6-
15 Fig. 4 is a schematic representation of a specific coating equipment useful

for manufacturing the mechanical hook fastening element according to the -
invention, said equipment comprising a coating head 6 for applying the hotmelt
pressure-sensitive adhesive 5, anci a sheet 7 of a mechanical hook fastening -
element which is fed to coating roll 8 thereby passing coating head 6, the angle 9 *

20 between a line connecting the center of the coating roll 8 and the die 10 of the |
coating head 6, and the horizontal direction being chosen sufficiently low to coat
the hot-melt pressure-sensitive adhesive 5 essentially onto the top portion of at
least some hook heads and/or at least part of the -interstitial spaces 4 between the
adjacent stems 2.

25
Detailed description of the invention

The mechanical hook fastening elements useful in the present invitation

comprise a multiplicity of flexible hook elements emanating from a backing layer 1
and comprising stems 2 terminating in hook heads 3.

30 The geometrical shape of the hook heads is not particularly limited and
comprises the variety of shapes described in the literature. The hook head projects
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past the stem 2 portion.in at. | east one direction to provide for effective

and reljable engagability with the conplenentary neg i | oop
fast eni nQV@P¥A¥R?. The ratio of the maxi mum di anetpé}'ljﬁg#bsﬁg.léﬁhook

head over t BgshadBhe psttioh ffatIbRbRe airedtioh to provide for éPREYiveAiHY RLigdIE" abl y
Is at least 1.025, nore preferably at least 1.05 and especially 5

pref erabl y eohgagabiligystiththe corflemicotary meghanical ddan Gabtepinghgméente Theratiat i vel y
flat or l.anar ,upper rf.ace ,whi,ch renders th ook fast.enin

el ement ski Hf%faﬁa{%ﬂ‘a%ﬂ of the h‘??%rheﬁﬁr"é{?i ts%,g’aﬂ?ﬁgr&éﬁ%&?ﬂ Yo )

f ext ; . . arl s

exture 1o gﬁﬁég‘tagiﬁﬁrefe&bp?{sfak féﬂ&tair.esz,%darg 'r?géf&%b% lelzast 1.05 an? g%ﬁkggﬂl&s

transfer an on of” the hot-nelt sitve’5. In a pre
embodisnent , pidferabBtofat ddast h2. Ths dodk hedds préfeiably cqrhprivera relypivelyflutbace of
t he hook 10 head 3 with respect to its maxinmum di aneter preferably is

at | east 40vianatupper surface which rgndersdhe bpok fasteningsqlengeny;skin friendly and

The stem 2 nma ave an essent. al. Cl r CLOSS- L,on out. .ot her shapes
such as, foP°§'>?§WB1V& mé%agér?tr}rfl "‘%é/%e!’ﬁ&'&ﬁg{ﬁ’a"l‘“ %r}ds, ?@ﬁ%‘g "J?alétt‘?s@?s ections
or |ess supports'tRfidfer ind® FedGRioR VT thORS-REIR adhe3 e TnidPreferrthe . t hi ckness of
the stem2 along its 15 vertical extension fromthe backing layer 1 to
t he hook heambddiment/the gatincofithe kssentially flat or plamas tpper stufacenafitheheak vary
whereby an essenti.ally constant thickness or i ckness

essentd al | y?‘%f?@ﬁ IGEPact torHs THAXIFRER W&‘qt%fﬁ?f%?wibmtaﬁg“ﬁto% padmoze 5r e
preferred. o, The size of the hook el enments can vary over a
br oad range?rﬁggl}ab%}s%l?aﬁtSOA' di sposabl e garnents such as di apers or
hospital gowns, tThe sknR miychevetan e8éentially cirpiilef @osddeytian Bundthersshapds al | y
uni form height, preferably fromabout 0.10 to 1.3 mm . i n hei ght,
and nore pr SPet b Fr examplcs Besgntiglytriapgelasonsectapgulpecrgsi-sectipes enlesss 2

have a dia | acent e . I <07 to 0.7 mm
and "N RR oyt o RO THe RupBies: 8 AR e 2 i e
pref efsabl y peficaCéxtension from théBadking/1agast td the hobk KBad?3 ayde esaatihlipne
direction by, in average, about 0.02 to 0.25 25 mnm The maxi num

t hi ckness ofconstantthub malyadsdsvagy whereby anessentially cetistant thickness or a thickngss al | el

to the axis of {. tens. 2 betvwee beitr outer,and ,pner, surfaces,
preferably essenhgﬁ’\y ﬁ?‘%fe?s %fB\é% Qf}f&(gg l%agergf k3 3?118{" % aber%‘FJ?r"Efﬂi y from
about 0.02 to 0. HIGzeldRhe hook elemeh8@kn DAL Vesa BrAIGAREY. P PRNEiAN aver age
maxi mum di aneter to average maxi hum t hi ckness Tatio preferably
from 1.5: 1 tispbeable ganmentsosuch ps diapersior hospitalngowhs, the bodkOelements 6: 1.

-7-

20 preferably are of essentially uniform height, preferably from about 0.10 to 1.3 mm
in height, and more preferably from about 0.2 to 0.5 mm in height. The stems 2
have a diameter adjacent to the hook head of preferably from 0.07 to 0.7 mm and
more preferably from about 0.1 to 0.3 mm. The hook heads preferably project
radially past the stems 2 in at least one direction by, in average, about 0.02 to 0.25

25 mm. The maximum thickness of the hook heads 3 as measured in a direction
parallel to the axis of the stems 2 between their outer and inner surfaces, preferably

is from about 0.01 to 0.3 mm and more preferably from about 0.02 to 0.1 mm. The
hook heads 3 preferably have an average maximum diameter to average maximum
thickness ratio preferably from 1.5:1 to 12:1, and more preferably from 2.5:1 to

30 6:1.
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The nechani cal' hook fastening el enment useful in the present inventiron can
be prepared by weaving techniques or extrusion molding with extrusion
mol di ng  wo 99/05929bei ng preferred. Virtually any orientabl e pdcusSsSsass | C
resin that is suigtable for _extiusi on no] ding may he used.

ding
Preferred ther mopiispechanical heok; fa3tenigg elemgnt ysetul in the present dnvesgpp €ar er s

h I | ' : : . nyl on,
bl y( ot yr n Hreiraly WERANE lBLRE or BRI it Brusion moldind
pol yol ef i ns teinghprefened] Wirtogllyl sycorientablethenhoplastiedesinithatiinglitablel for i de.

Preferably . the resin is _a_poal ypropyl ene/ pol yet hyl ene_copol yner or
a bl end of FHtysPBmAlding may be used. Rraferredthefmoplastic rosing includss fore bl ock

copol yJrer or - e- - 10 tyrene. bl ock copol yner. A .
oref erted ¢ SRRl BEDERE A FAT ROl Ay TAR ere el O Rids Sty 7P |
pol ypr opy| engia)BoReyRIBMERTIGHEREY. BbI ey Idfiumeloieidiveongrengy having a nel t
flow i ndex g?, 7. gfﬂygvai | abl e as V\élztég%pg%?f rom Uni on Car iedg)dCOrr_pany,
Danbury, CT,polydefins. suth aspelypyppylent, andi flasticized polyvirtyl ehlpride. Prefetablyki ng

| ayer 1 of . . the mechani,cgl hook fastening elengnt preferably is a
T £ om 0 tBresin s apeTyTPRY LGRSOy ediRiRs ARG Of ARG O R BPRBYFnE 5 | 1 om
0.06 to 0.3 | _q,%ﬁg' - f apef. 4. s nade of
pol ypr opyl er:'gmg"ru]i gﬂhgg’b’& y %b%%&%}%ﬁ% ghgﬁéerr]graéltsﬁ';?neenéécﬁﬁggfbuﬂyfen@a some
appl i oAt i onstyransblotk espdipmnly. 4 pesferréibthemnoplagic resin idarindos epolypeerc oat ed
W th a layer of a pressure-sensitive adhesive on_ its surface
opposi te t hefpohipsenyiepe andmelyethylene containiag 426 palypthyleng gndhaving ameclbacki ng
layer 1 Cou!fﬁ)\p &Q%?%%qﬁéée}]faﬁ}esa:éwggﬁﬁ %’%m Union Ca}rllnigﬁ ('Jcoﬁfang?(:ham cal

hook fasteni'ng elrements _ prese 'nven _ be
prepar ed usiDéghbugy,iCTU.B2ChTb GasgssatlexibiliBdrd sitehgih, tHYatkink Myeralddi ng
techni ques described in the state-of-the-art. Particularly useful are the
extrusi on the mechaniesl bpolyfastening elementdueferabheis a filmyipw4).03t060.6 mrosn

5, 607, 635, 077,870, -US . 4.994 US. 5, 620, 769, .US 4, 794, 028,
VD 941D, badPisRHeSG, 403 more mEefergly isdfrort 006 Y g Emun ik Prmesiagidalie, esn
appl i cant. fastener is made of pol KBé of £ copblpmé tnd AP ACHE SFHE

fast eni ng fu%Sc?Iile(grll?lniat?/ot%o 899 ° necharnﬁ:barl ook fastygnﬁg el enent
it is requi rsethetapplipasionsa piffes bacldng earsbe ised, or the backingichnelss aoatedowithe hook
el ements essentially form ng .no aghesive .bridges between ) dj acent
hook heads. IRESTRARICSUECRFLVE pIFSE ALY VE5T PRRRSKS tecsyptace pih the

hook elements, by which the backing layer 1 could be adhered to a substx_'ate. =

20 The mechanical hook fastening elements useful in the present invention can
be prepared using various techniques and, in particular, extrusion molding
techniques described in the state-of-the-art. Parﬁcularly useful are the extrusion
molding techniques described in WO 94/23,610, US 5,607,635, US 5,077,870, US
4,994,060, US 5,620,769, US 4,794,028, WO 94/04,839 and U,S. serial no.

25 08/723,632 filed by the present applicant.

' In order to impart an additional adhesive fastening functionality to the
- mechanical hook fastening element it is required to apply a pressure-sensitive
adhesive to the hook elements essentially forming no adhesive bridges between
adjacent hook heads. The term "essentially no adhesive bridges" means that
30 adhesive bridges are present to a degree only so that when contacting the adhesive

coated mechanical hook fastening element with a complementary mechanical
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30 adhesive bridges are present to a degree only so that when

contacti.ng_the adhesive coat ed nechani cal hook fasten] el enent
with a cosﬁ?g?fg?ﬂzglry nmechani cal _ ' %&J/GS%MS"“S

- 8- _ fastening elethersttefpagublecwWR TN uRdERE HNchanitdlhobk FastiE AR ERfhent,
mechani cal hogk fastening el ement, it is still engagable wth the

conpl enent ar i 1598tdhengagable maty 16a complemantay meghanieal dastening element; and the

fastening el and t f ast eni ng._el emen ill, work as
mechani cal flgs ent no §yisi%’el%ﬁmg{?%&ﬁlg%éﬁgmﬁaﬁtFﬁ?gﬁgmﬁ}\@@V‘@ﬂbf-“?-dges" 5
pref erabl y nipaesanidakfastiing syéte%-orhelteﬁﬁ:'egsaﬁﬁn?rxﬁfaﬂham‘ybﬂ&e%vOt. | ess and
particularly preferably 5 % or | ess of adjacenf hook heads are connected

with S prefesahly imeanp thati galy. 15 % or less, more preferatity 40 % osleseamt i cal | y shows

a preferred enpodi nent .of chani c hook fast eni_ng el enent
accor di ng t&%ﬁ‘é‘%ﬁi?&ﬁ?@’ﬁﬁ;ﬁwf fssiagdiacenthpok bsadsare rommested gvith

emanati ng fraRegivEdsidbey | ayer 1 and conprising stems 2 termnating in hook
heads 3 whereby the pressure-sensitive adhesive 5 is deposited essentially

2

on the Figp 1sohdmativallp Shéwea preférrdibaibodmehtoftahéchaaithi Bogkat | on,
t he engagabiéiété, of .the hook el enents with _a conplenentary
mechani cal fRSeRmeRlerasnt sesarding tn dhe pregent sveption comprising hogkelewentsand t he

addi tiypnal s Lanal i ' ' t hrough the.pressure- 15
ensi {0ve. adrigptibe S EndlAs )ik ) indBbRbRSHg SUER PAReaRRE FESHIS 1 heads.
Fig. 2 schenindads 3lwheretiofs pasgiresenditiod fdtieSide 3T5ACHIIRE] eRentid!§ on the
mechani cal hook fastening el enment according to the invention Conpri sing

pr essur e- sent®pmiogionsidbe heokchegds Agndbisconfiguration, ttheergagalilityt ofiths hodk t he
hook heads in t ces 4 betwee dj acent

3. and e interstitial.s n
stens 2. TheFEgus vgﬁi ¢ funpgmen "}S’Pg@é‘iﬁl g”&"é‘ﬁbé) %p@gntalaﬁggqv@gr%&n t he
interstitialafffeesie and tHQRATitivak] ] : Dhtai ms in
order not to ad.v_erselgl afflect tﬁ!e}ﬁgﬁgagabﬂliﬂ? tl%?btfmﬁlgd o%ﬁtgggagesg&%
wi th the congshsitiveadhesivesicpasitadain pasefahe top mirtomsndf théhedkelieadky, the | evel
tive adhesive he interstitial spaces 4 is

of the £Ssur e- sensj | n
on average | ess ,P gnaésh%aucaily shows another pretjerreé embodiment of the

mechanical hook fastening element according to the invention comprising

pressure-sensitive adhesive 5 being deposited on the top portions of the hook heads
3, and in the interstitial spaces 4 between adjacent stems 2. The level of the

20 pressure-sensitive adhesive 5 in the interstitial spaces 4 does not exceed the length
of the stems in order not to adversely affect the engagability of the hook heads .3
with the complementary mechanical fastening element. Preferably, the level of the
pressure-sensitive adhesive in the interstitial spaces 4 is on average less then 60 %
of the length of thé stems 2. . |

25 It -is to be understood that Fig. 1 and 2 are schematic representations only
and that a wide variety of other configurations of the pressure-sensitive adhesive
bearing the mechanical hook fastening element of the present invention is possible.
In other preferred embodiments, only the top portions of some of the hook heads 3
and/or only part of the interstitial spaces 4 between the stems 2 may be coated with

30 a pressure-sensitive adhesive 5 whereby it is possible, for example, that the top

portions of some of the hook heads 3 and part of the corresponding interstitial

0.



of the length of the stens 2. 25 It -is to be understood that
Fig. 1 and 2 are schenmatic representations only and that a w de
vari ety owoowlese29confi gurati ons of the pressure-sensitive ROTAISIBH5745

et 0 R SPHLS AR B WOEEE 0L
some of the papef themedstitial spaces 4 befwiéh Wie Steny Zﬁféé%oa%d Witk éﬁé’ﬁr%s%}ei-t I al

spaces 4 between the stens 2 may be coated wt .
pr essur e- sersshsitiveadhgsive Swehefeastihe edryesponding hosichdade 3 afoessentimblylfeee t hat t he

top ortions of .song,of. the hook heads 3 and part of the.
corr espondi AP RTSSRUF SERsiive adhesive. | |

-0- s . oJs |
possi B e, for exams!sy I BRrésofiAanaRive dafialVé deBRGPHEhY jmibisilid o3,

spaces 4 betdvennrbetless repudamand varecanmsideeablybetveth adjpces stenss: It is, however,
sensitive adhesive 5 whereas the correspondi ng hook heads 3 are essentially
free also posghley foabizip & eraduallyiinereasimg.ar desreasigg level of the pressureThe | evel

% can bo | oSbhSRiC IR GHGHATATRREL 4 bt ol UhShohe e Sha Ty i
however, longitudiril §ReRQES bPIhE mdcRakiBilFadterior elentbain ofosd WidfR ThatBirk!

decreasing | evel of the pressure- sensitive adhesive 5 1n the

i nt er ¥t it i aldireptieresLikewiseyibe heightofthe presatrersgnsitiee adhesive layet omtpptaftdi nal

ext ensi on of tﬁe @gecgagi cal faste&ler el.enent in ¢ross. and/ or machi ne 10
direction. LR%BQGKIFads & ga uary gvepthe longi Ertensdomey the jechanieali ve | ayer on
top of fastener blétned® O'i‘hé‘ﬁ%&%nés&ﬁﬁi%aard}idw&[%é#mhg oty dllePille MOk ENST ON
of the mechani cal fastener el enent. e pressure-sensitive

adhesi ve | ayreads3 asig ifiditdtyd o¥igr 1tand 2Haulit is also possibleftiestdbe Pressurd-s | ndi cat ed
in Fig. 1 and 2. but it _is als oss| bl e that the pressure- :

sensitive adfutiVeadhssive f"’geﬁ 3 ?%é)sggmqllg |deposited des thg' hogk hsad geomessirs head
geomefy i €s .jonﬁhe esseﬂﬁb]f}iﬁatgﬁ&E%b%ésﬂ?ﬁh@go@gﬂ?@é, 4 part of the hook

heads, only oun 'sent inventors that
avoi di ng of the flowaRfound byfthe present inventors that avoiding of the formation of

bridges between adjacent hook heads 3 and/or C6ntrolling of the level of the "
pressure-sensitive adhesive 5 in the interstitial spaces 4 between the stems 2.
requires using a pressure-sensitive hot-melt adhesive having a viscosity at the

20 . coating temperature as measured according to DIN 530 18 of between 2,000 and
18,000 mPa-s, more preferably of between 5,000 and 15,000 mPa-s and essentially
preferably of between 7,000 and 12,000 mPa-s. It was found that for viscosities
less than 2.000 mpa-s the flow of the molten pressure-sensitive adhesives onto the
hook heads 3 and/or -into the interstitial spaces 4 is difficult to control. For

25 viscosities of more than 10,000, the adhesive 5 typically forms irregular clots
covering larger areas of the hook structure or even fully covers the hook structure,

- thus at least partly destroying the mechanical fastening functionality.
It was furthermore found that the hot-melt pressure-sensitive adhesives

useful in the present invention are preferably selected to exhibit a 180° peel

30 adhesion as measured according to PSTC- 1 using a 36 um continuous polyester

film homogenously coated with the respective hot-melt pressure-sensitive adhesive
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bri dges between adj acent- hook -heads 3 and/or controlling of the |evel of

t he : ure-sensitive adhesive 5 in the interstiti 4
il R

bet ween 2 requires using a pressure-sensitive mel t
adhesi ve haviatWeshtinic SA€ighttof 28 g/in2andQ stainless §68ltshibsrae 9P 8E1elh §0a8q §Basur ed
according to DIN 53018 of between 2,000 and 18, 000 nPa-s, nore
preferably oNBbemmeard gr0p0prefgrablyDf betvaepd Sandd N2Sanmi AVhen using the

referably o et ween 7,000 .and 12, 00Q nRPa-s. It was found th for
D Scos ti bs nobel el d@Rsfis adieshs hehine RogltarieBmecterornss bthe afesent
pressur e- senfvehién AHEIBSUrE Sbs O dispbSifble garments me@%smggﬁx&n@&d/ or -into
the interstitial spaces 4 is difficult To confrol. "For Vi scosities
of noré t hanreléasably,setured talthesveasers Hogdp ibyahéchahicaldy engagitgithehosit oS :
covering larger are hook strugture or even fully covers the hook

s of t [ 1
fst ructure, f astening ‘SFWG?‘ ‘é&ﬁF glosyre fab Wﬂ@?ﬁﬂm@h@@’@ﬂb@gﬁﬁ?ﬁ o he.
t eni u ' | 1 : : ago]
ot ol 1 pr ool Rl theLanding sons on the oulsiad Witk bt B ARSI bifnepl
i nvention ar Papéihg ofteydiapdrdatiag us®may aiditionally BOeproledBPthe 3dhesive
adhesi on as neasured accordi ng to PSTC- 1 using a 36 [err]'mcontinuous
pol yester  fastening functionality geths ok festeninglelpment whishisimprted by thohetrel t
- [ b dhesi ve . . . T
P 0> 10 > "heleprSusifeibiets arthonvs,cThpdbstive Gotsping Saperiopaliti alseased cel

substrate, OBpﬂi’&{a“z/qg g&n@hﬁ'ﬁ@n@@th the mechanithl4astSMhg gﬂ&cﬁﬁ%ﬁty befe kY of

bet ween 15 and 45 mm When using the

pr essur e- senfastening elciment, wheh ealling gpivosoifed aementgnd Isenclimingslt fmg ldidpesapf esent

i nvention in closure.tahs of disposabl ts, the disposable garnent is
5 rel e XK 1§ug@bx%€qurp§pr{t h‘g"emé’é? gﬁggtg"ggﬂ}’fﬁ?t RESHESSERHUNE engagi ng

t he hook ivel: | Of 1t 0, | . ment ary
mechani cal fg%}%egmeﬁg%&&g?&s%’:ﬁg%%t e%t(#r?élnﬁsﬁge %ﬁéﬁvg% |ér%g;e ?8?1%&%%13{‘1&

out si dé sur f heek béadslaadfr fpthe diverstigial spacds. 4 between the stedis Ztentgo Bécdnite di aper
during use y additi&nal ly be inproved by the adhesive fast eni ng

functi onal i t §etoyefhang/gp dispuptecdiipmgheh epigeent whsaseaingthe he hot -
10 mel t Efa?éstldrtﬁé YRkt bi&y a'grli!r?ggﬁ%,e‘rhiy}gsu?tg ri]r? ﬁétggogaﬁgﬁ oFiheSdhesive

functionality I's also used, |
fastening functionality of the mechanical fastening element on the closure tab of

the disposable garment. The present inventors found that the aggressiveness of the
20 hot-melt pressure-sensitive adhesive is reliably reflected by its 180° peel adhesion
measured as described above. An upper limit of the 180° peel adhesion measured
as described above of 50 N/25 mm is also preferred in order to allow, for example,
for releasably adhering the adhesive coated mechanical fastening element to the
release liner of the closure tab which secures the closure tab to the inner surface of
25 the edge portion of the diaper, when storing the diaper prior to its use, In case the
outside surface of the diaper is formed by a polymeric film, the adhesive coated
mechanical fastening element can preferably be adhesively adhered to the outside
surface of the diaper, in particular in case the top portion of at least some hook
heads 3 are coated with the hot-melt pressure sensitive adhesive. In this case, the
30 180° peel adhesion measured as described above preferably is at least 10 N/25 mm

in order to allow, for example, the diaper to be reliably secured for disposal.
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optionally in conmbination wth the mechanical fastening functionality of
t he hook _ fastening el enent, when rolling up the soiled garnment and,
securi ng wo domsoi sposal . It was found by the pressra/usysnsmsor s

that if the cmelt, pressure-sensiLive . dhesive is . too

aggr essi ve, ?ﬁéeh?l%’f’? 'QPSLBF@?%SW‘@@@V?% %gsegﬁHﬁﬁﬁgeﬁe&éﬂvﬁﬁu%We 15
hook heads ap@f@sblybelsbRcted BRRFA ﬁd@'oﬁﬁﬁ@%s@oﬁ@h‘éﬁ%’kﬁﬂﬁcﬂ@é&s 2 tend to
becone destroyed and/or “disrupted fromthe hook fastening el ement
when secur i ngynthesic rubber adhesivessuch asy in pastiowdar, styrenchmitgdiene fubberssiautyIThi s

results in deterioragti f the adhesiv . fastening functionality
of the. mechaioRes SPARA bligek PonaliReIs fiFkhes ¥y 5oerisoprens-Hyrene block  f he

di sposabl e g sahdl § k veness . of
the 207« CoieHthers DR SyRRERNIch NG R Slock R 0L abd fesBHLBREY 2 T e by

its 180 peel nadiabsibber adhesives. Acwhgerbastddnt-tetiopredsact-snsivioe adiesipger |imt
of the 180 pgel agqh&isi on nmeasured as_descri bed above of 50 N 25 mm

i s al so pref ks hgse disglpsrd inWORY 13,147 and WQ\A318,148 can also beuged.  Bhecasabl y

dheri th | ' f.asteni. o to the
?el g;!sggl [ ng?%g’??ﬁééﬁaq%fgr egggg%sgﬁ)esagg%%g%l 1F§%§Cq§§§a§?tgrfgb&]ﬁcg t he i nner
surface of 2hmiting, ah®ofgRotRAEN pRoasi@E-stkitivl AMesivesAaY alsb BE ub&l. Ty di aper

prior to its use, In case the . outside surface of the diaper is
formed®by a PRIFYMakilled imjtherprt cameasilli selevichat anelbpressure-sensitivemdhesivesal :

fastening el enpnt: bl. hesi vely .adhered to t tside
surface of t BTl SRR FiyBrtich Rim I ERRe T AHEET S T Breh e | cast
some hook  well as froRf@E posl HHDd+-nRM Hessitd-SenkiiRe Q@Hésﬁ“{?stavﬁﬁa%‘fegiﬁr the ?ﬁgxs' tive
adhesive. In this case, 'the 30 180[ err] peel adhesi on neasufed as

descri bed abakéypletdravinibg yhe Wsceusity etthe rdspedti@coating temperatureiandor der t o
ed for disposal.

Il ow, f I di , b | i abl
'zli'heO\kllvot - (r)nrel %%f%%@ﬁ?ég@@ﬂéﬁf&%ékﬁdﬂ%é; I ﬁ’?%s‘ég%}%reﬂﬁbt’ﬁ’e present invention

may pre y : | rising
ot n S acki i eq - T eouifg UnpRREE BRAHNTIFOANAUPIS) off IEF LR B
particul ar, pefarahly bbtwerdil60and 180RE.s, but yl + rubbers and AB-A

bl ock copol ymers such, as styrepe-isoprene-styrene block 5 copol yners
or styrenebut adi eﬁﬁ’-eg’c VéH’ég/tﬂ? sSclmagisd Bl il whigh/isa FYP‘F%WPb@'cPaSCdp

T en BRGS0 oSO PRI B BRI, 1
can al so be Qemganyl dinneapolis, MinndsotacUL$.aL. of hot-nelt pressure-sensitive
adhesives is only_ explanatory and not _
20 It was furthermote found by the present inventors that the density of hook
elements on the backing layer I of the mechanical fastening element preferably is
less than 2,000 hook elements per square inch and, in particular, less than 1,500
hook elements per square inch in order to avoid formation of adhesive bridges
between adjacent hook heads 3. The density of the hook elements on the backing
25 layer I of the mechanical fastening element preferably is at least 200 hook elements
per square inch and, more preferably, at least 500 hook elements per square inch in
order to allow for a reliable mechanical engagement between the mechanical hook
and the complementary fastening element. The average distance between two
adjacent hook heads 3 preferably is more than 200 gm and more preferably at least

30 300 gm. The average distance between two adjacent hook heads preferably is less

than 2 mm and, in particular, less than 1 mm.
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limting, and other hot-nelt pressure-sensitive adhesives may al so be used.

The 10 . Vggﬁg)’osﬁg skilled in the art can easily select hot-pe@tiisesnsras
pressure- I'TTve adhesives useful in the present invention from

the group of adhekiwasfumhsymonnfonndthy\the present inventors that thepoating pattars ohool  of

hot - mel t -sensit | dhesi ves. avai | abl e in . Lor

by det er m ni g BPRE RS A bas ot Stk Bienipg, o ng”

preferably aéi&h&ﬁt%&ﬁ'b@éoﬁﬁ@llewi@djﬁiﬁ £ ofERSo06r the cORn hdad® withve, 15
|

The coating tenperature preferdbly is between SO and 1 80[err]C and nore
preferabl y hespeeeto thé@ontimhou8 Sheet 7]of the uncoated mechanical hopkfasiening y sui t abl e

[ L I PS whi ' [ -
b1 €554 - s e PTG G CORHBECBI e b5 STy CoARE head erers Jon sremple, i th,
Conpany. M n&%@ﬁg lh'g%d ?ﬁée RASRAE Sot &ﬁcé%oat&%owgtrisitnﬁ él dée 10. Sidt ofigiee

furthernore present 1nventors t ensity of hook

el enents on édugerb ackdeseibedy for ekamiple, irHamdbvakiof Riesturs Sensitige Aldhesive .
preferably is | ess than 2,000 hook el enents per square inch and,

i ndpart i cul aTzchfnel;myt edhuby Damtas Satas , 2nd edision, Npwntorkd 988y Py (4ar’@8i nch i n
order to avoi ti f. adhesive.bri - . | hook
neads 3. The densid Jesrhmptioiseel aig e iey Preopimauishgs ¥ bris SUCT | 0P
the mgghani .Cfi'lju:hofat;bﬁhﬁgu Officsl m%st.liﬁg%reeﬁédisi fed ohtol tBé &batBiRGoll @akerRbgnENt S

h
per square inc nore preferably, at |east 500 hook el'enments per square
inch in passingahelesating hehd 6\having aedie dDi #ovas foundithat thelcoatimgigenent
bet ween t he nechani cal hgo

K .. .th | t f ast eni
el ement . Thecwmwfﬁlé&%@f%&éﬁ%%emg h?gl‘ngng?ggﬁ)ﬁgg ?ﬁﬁ?mhggds 3

preferably i ; E %dgﬁﬁy Btal 300
gm The averg%@éﬁgggggg%g?gmggﬁet&ﬁg% g;é:gd;t? ﬁ%"ozo’hea S prnezf%era}atbl y is less
than 2 nm andiredtidpneRsdntially fvoutsthe depesitidningrof the hot-melt pressure-sensitive

-12- It was furthernore found by the_present

i nventiér s t hadhesive Scerthe tep part phthe hopk heads whereasiie fRatinggppfiguration of
pressure-se n?igt £ tEn A48 kS ?ne%ﬂaﬁi@ﬁ HEok Q?s?én?r?é CIQIQIQKIS fe?ﬁfbﬁmgq%t-melt

pressure-sensitive adhesive 5 both on the hook heads and in the interstitial spaces 4

between the stems 2. The coating configuration of Fig. 3 thus tends to provide
coated mechanical hook fastening elements similar to that of Fig, 1 whereas the

20 coating configuration of Fig. 4 rather provides coated mechanical hook fastening
elements similar to that of Fig. 2.

Alihough the present inventors do not wish to be bound by such theory it is
assumed that selecting the angle 9 between a line connecting the center of the
coating roll 8 and the die 10, and the horizontal direction to be sufficiently high

25 effects that the sheet 7 when being contacted by the coating head 6 by exerting a
suitable application force onto the coating head 6, is not or is only slightly pressed
against the coating roll 8, The counter-pressure exerted by the sheet 7 and/or the
coating roll onto the coating head 6 therefore is relatively low and results in
favouring of coating patterns similar to that of Fig. 1. Contrary to this, in the

30 configuration of Fig. 4, the counter-pressure exerted by the sheet 7 and/or the

-13-



el ement can be controlled by adjusting the orientation of the coating head
6 wth respect to the continuous sheet 7 of the uncoated . .
mechani calwolyemkozbast eni ng 5 el enent and the coating rRTVUPSIFHE term
coating head refer fo X , . . ' hot
melt slot orf%® B%rcgb%toﬁr‘) @%%gihﬁaagléggh%@ %F%afn.n%&%%lg% Sk}ﬁﬁlgtgfmﬁcoaters
are descri beghFif0r aRfavairéd. | n Handbook of Pressure Sensitive Adhesive
Technol ogy, ed. by Donatas Satas , 2nd edition, New York 1989, pp. 795-798.
In the schematic Thesedindingatihich are epsegtially dessribedhabavissnd belovein terms of he 10

ncoat ed mechani cal hook fastening el enent.is.fed h t,ing roll 8
;J her eby slot ol FORHRE ?W@S%&%X'g‘aﬁﬁa“%{”h‘&ﬁ%&gﬁ I é-v%(c}ff% tﬂewgs f ound
that the Coaﬁ'%rﬁﬂerred to other h6RHelt PrésstreRnditive hdhesiveRohikY équismentsuch i ciently

hi gh angle 9 between a I1Ine connecting the center of the coating
roll 8 and tdsefatiexarhPle, axtusidrecdatars, 2ol cadters or spray codferssnich esadhpsiviet i al | y

favours t'’he depositioning of .the hot-nelt pre re-sensitive 15 .

adhesi ve 5 oweﬁh@“?’osﬁﬂﬁﬁﬁst anagﬁJgﬁSW”éaﬁ@m ORISR HiARg or
configurati | - e@Qs_to result in mechanical- hook

f ast eni ng el()lgﬁgc{rﬁ"?rsl Cé’%ﬁ?‘[‘?’nsg’ ﬁ%‘f berr%gi’t pressure-sensitive adhesive

5 both on the hooffhéegdingantifipirating shotariaFig,i 3dndspedrtse ebsily modified bet ween
the stens 2. The coating configuration of Fig. 3 thus tends to grovi de

coat ed0nechabased onithetcathing efithe presentinvension; ta pravide yaripus other ¢galing 1 wher eas

the 20 coat i onfiquratio f .Fiq. .4 rather Jrovi

mechani cal hBYl “i‘sagk?’etﬁf ffba“gplie’ a gra u%yéﬂg%ﬁn%%o@rof%e%%gﬁaaﬁ Peg‘{“%.g' 2.
Al t hough t hegdishisRAHhdSNEES sGEquirkdl il RtosdidifRclich, A& ohehibhsBycurvéd cdatingry it is
assunmed that selecting the angle 9 between a |'ine connecting the center of

t he heado@imiay dpe us¢d wBerebylh¢ hesitioreoflthe dientD atrametendiof thet shieetd] inect i on
to be sufficiently hjgh 25 effects, that the sheet 7 en bei ng
cont act ed bycﬁoﬁ%d%%ﬂ%ﬁgnﬁmdﬁ oA 05'3‘9 é$'tsjl aj the other en °f§h?\l\$l}fﬁ Zm
appl i clgt i on f:x%%&ﬁir@&foﬁit&'ﬂ’fat%?ﬁé.Qg_ head 6, is not or is only slightly
e aga

press I nst the coating roll 8, The counter-pressure exerted
by the sheet 7 andheieviehef the hot-melt pressateisegsitive hdhesive depesied anithghdakad 6
therefore is_ relatively. | ow and result .ayouring. of coating

5 “in .
patterns si mheags 3dox mihe gyterpiial SPL“.‘F’eE}ﬂ?ﬂ“F‘ﬁW the,stems ds fyrthey gonteglled by
f ﬁgf ' gurati Oameogoafiﬁg iaveillght Ewﬁ?chcp%g%a%); R getwetn’s Sad 50 gfcj:ml%yantdr}ﬁgr%g?et 7 and/or

preferably between 10 and 35 g/cm2..

20 The hot-melt pressure-sensitive adhesive coated mechanical hook fastening
elements of the present invention are suitable for various applications and, in
particular, for use in closure tabs of disposable garments such as diapers or hospital
gowns. _

The construction of a diaper and the positioning of the closure tabs on the

25 edge portions of a diaper is described to some detail in the corresponding Eurdpean
patent placation no, 97112042.3 filed by the present applicant. A closure tab
comprising a hot-melt pressure sensitive adhesive coated mechanical fastening

* element according to the invention, is secured to the outer and optionally also to
the inner surface of each of the two edge portions of the diaper with its

30 manufacturer's end. The sure tape is preferably additionally adhered to the inside

surface of the diaper with a release sheet having an exposed polymeric surface with

This Sheet Has Been Replaced

I
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coating roll 8 onto the coating head 6 is higher, and coating patterns
simlar-t of Fig. 2 are favoured

These findings \?\ﬁ ch are essentially_described above and beipg\}‘vn{srglsqse"ﬁm of
sl ot orifi cerciegse propedissiapdbearingamadhgsive Jaysndn tie dtbert sidmyThisurcHoring ef f or t
be s blansfer: to other .hot<pelt pressure-sensitive
adhesi ve coa?lloﬁ%g'g(lqcl}ll lswgﬁ%ﬁmﬁ%ass car mode or ¥'mode ac t’éﬁlﬁqﬁy e,
extrusi on Cog¥cfes the €lbburs @t 18/the dgeSpiiraidn 6PMeHapesUch as adhesi ve

mel t bl own systens, available, for exanple, fromJ&M Laboratories, Atlanta
or The first hatmgkpresSurepsensilive adivesive daatedshé&hanical hook |

The coating gonfiquratians, sho ibn Fig, 3 d 4 can be easily nodified
10 § base agﬁn lgmentis }‘Péfa't?\énafﬂ@‘ﬁFg%mgfiqhﬁl‘é‘ﬁﬁ‘FSﬁﬂdﬂ%e%@lﬁaﬂﬁmi ous
ot her coati NGe second me%haqe 'cglti:asn’;gﬁng ettt i e 1hdding 26nESAER Lil%lpera‘l!n%@%ual Ly

I ncreasi ng anount of t pressure- sitive

adhesi ve 5 it allegufor securingafdssdidperarbindthe weartis bbay dading ﬂiérdéé.d’l?é’ ating
head 6 may be used whereby he position of the die 10 at one end of the
sheet 7 in attachment mechanism between thesfirgt anslserend weoehapiqabfastening alemedt Fi g. 3

and at the o [ t sheet 7 in. - ross-direction
to that of Félgferapqy%a%lyrgﬁes on the .mechamcal engagabiljty o% giyawooffastpw@gh ot - mel t
pr essyg e- sengefbivg bAtbasAYCudaPRh bRl of he nl¥eRknical and adhesive .. . -
heads 3 d/or in the interstitial spaces 4 between the stens I's further
control | ed bipnctionality of the first fastening elenentoat i ng wei ght which preferably is

between 5 and 50 Inferr nd npre ~ . ref er abl:
bet ween 10 and 35P§pr 1L§F’]rtfle %mper is usualipgtored in a folded formrand q%gfas&pr'@mdy
pressur e- sensgthe ¥R sHANES| |Gal 0o i.n

el ements of the prgsen?fsﬁgﬁgﬁgggﬁgxﬁoggl %}tt%gﬁrmgﬁt}stog%tﬁtctgfi ons

and, in- release liner securing the plvstiectab & the fiifer tifadebfthO8H4p&r. A s Shise,
di sposabl e ggr nts such .as diapers or hospital _ . ' gowns.
The cdhst r uchf Sistanechapicalfastening elemens praferpblyexbibits hotrmelt pressure t abs on t he

25 - ed gs%n{i:]ﬂ% %glgkﬁiv%fS éh ﬁliquf ﬁoﬁi%ng of gtrliﬁags? g?.ﬁlg B?)@lgﬁ?a}%g:}aih lgréeg fé 2(230 42.3

correspondi ng EUro .

filed by theepkasibinhdirppthecidsure Abab B teRadc¥ape, thus preventing the closure tab
conprising a_hot-nelt pressure sensitive adhesive coated rechanical

fast eni ng from "popping open". el ement according to the invention, is
secured to the o t he i nner

surface of each gi.ﬁ { %lgggﬁgﬁ}eé og %%%’\Ee?,l)aﬁgo ‘%&W@“hf“é{ﬁf&ﬂw%&a@t%age to

20 the inner surface of the diaper which may be made from a wide range of liquid

pervious, compliant, soft feeling and non-irritating materials, comprising, for
example, porous foams, reticulated foams, apertured films, natural fibers (e.g.
wood or cotton fibers), synthetic fibers (e.g., polyester or polypropylene fibers) or
combinations of natural and synthetic fibers. The inner surface may be

25 manufactured by various methods and may be, for example, woven, non-woven,
spunbonded, carded or hydroformed. In case the closure tab -is only adhered, for
example, to the outer surface of the diaper, the first adhesive coated mechanical
fastening element may be adhered in the storage state also o the inner surface of the
diaper, mainly using the mechanical functionality or a combination of the

30 mechanical and adhesive functionality of the first fastening element cording to the

invention. The closure tab may he adhered in an alternative embodiment to the

-15-



30 manuf acturer's end. The sure tape is preferably additionally
adhered to the inside surface of the diaper with a
rel ease skheebokryi ng an exposed pol yneric surface wth PCT/USI8/15745

AVENDED SHEET -surface 85?116&%?%6”& %fﬁggggpﬁ,retﬂag&gah%g ggﬁﬁﬁfengn&g_ adhesi ve

insi
| ayer on the o??‘ner Sl anc Ch I'S usual ly

referred to vasven&posedBUefady inYtead dftha rélaadersarface, 1@ thiabdsy, the first adhesiwecur es
the closure tab to the edge portion of the diaper. ' The

first hot - msoated fasgtening clement may be adeased tathe agnawpvensueageafithisook - 5
fastening el nt s |ocated .at .t he I nd of..the closure and.is
engagabl e wi ening tape., mai %E@%@bﬁf&eﬁi’éﬁﬁﬁﬁf“i‘g&%}ﬁ et ﬁ%ﬂO@P@%m fi the

| andi ng z0oNgn&thahie8l &HPHaREsivE fiicHBtiality of the first faa_?ﬁﬁeagemﬂ agiRfdihg B9 of the

di aper around the wearer's body during the use. ‘achment
mechani sm behevwyentibre first and second nechani cal fastening el enent

preferably mainly relies on the hani cal agability of the two

f asteni ng 10 A %?t‘é’g%&leéaﬂg‘iﬁ’é@rﬁ@l% Fﬂ&??év?ﬁ%‘f&’laﬁglﬁéchani cal
and adhesiv 4 ot A B t g rent .

Prior to us ,reﬁeﬁ%ﬂ}alseé:%é;d‘{:ﬁgﬁlhgﬁg% ﬁoy%sct%g?’éexg&fty &al§é‘§%§§dq?g rg?nSd;ir’l t he user's
end articlé thidrefoed prefurably @bmprisdsal diggbshbilicafeatuné whick mayde tegligedf
attachnent to contact the . rel ease_liner securing the closure tab
to th& i nnerindhg ahseebent artigle agrending tojthe inypntiiydn varieps differepeways, st

mechani cal f éﬁ@éggng%ee%&kl&{og&ﬂﬁgmggxhi bits hot-nelt pressure

sensitive a op portions of at |east some hook heads 3 in

order to _ Thé &htSide siifaceas iRy diapdtan®y) BS4! fifin bRBti¢ flivh bech &) forse t ape,
t hus preventing the closure tab from "poppin "

The cl osur e exampiein, poliplefirefilm suchmsipolyethydenee dndbis icase, &&)rgméd@éiogl age to
20 || qul b 8GR USSRl R AR 3 8,7
Foams. > aper (o] Bgr T g o Rlst some hool, LB b B e
fibers), syrtabés the dutdide surfage of theplidpee dhes securing thelianey ircthe rélldgeus) or
conbi nat i onssté)tL. natural and synthetic fibers. The inner surface may be
The outside surface of the diaper may also_comj)rise on top of a liquid
impervious material an additional layer 'of a compliant, soft feeling and non-
20 irritating material which may be selected, for example, from the group of materials
listed above for the inner or inside surface. As noted above for- the inner surface,
such outer layer may be manufactured by various methods and may be, for
example, woven, non-woven, spunbonded, carded or hydroformed. In this case,
the first adhesive coated fastening element may be adhered to the outside surface of
25 the diaper in the rolled-up state, mainly using the mechanical functionality or a
combination of tﬁe mechanical and adhesive functionality of the first fastening
element according to the invention.
The absorbent article may also comprise .a third mechanical fastening
element which is engagable with the first adhesive coated fastening element on the

30 closure tab. The third fastening element may be attached to the outside surface of

the diaper or may be located, for example, on the other closure tab, for example, on
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25 manuf actured by vari ous nethods and may -be, for exanple, woven,
non- wove spunbonded, carded or hydrofornmed. In msg‘{sosure
tab -is (%’Pf%?a?ﬁzgred f or exanple, to the outer sur ace t he
di aper, the the surfacgdif sk closure tabcopposite:terfhe surface bearing ﬂmefs'stamclgmmabrrent may

be adher ed h h f.
o anar o iesaerRteth o i G e B abchfiel AR SRS Bictent BBy b o1 (e
30 nem&ea% ﬂ%\ﬂxrﬁ‘i‘ﬁ&ﬁhfﬁ@alffdﬁﬁﬁmg RRmenY, xﬂimryhfsx %ﬂx‘é&nécﬁﬁﬁi@ﬂi ng

el ement cording to the i nvention. The closure tab may he adhered
in an alter rﬁtnctvmahtmm combination ofithe mechamcal and adhesiverfunciionality efithe of t he

di aper with dhesi ve tape hayjn for exanpl woven
expgseﬁ sur f aSteRIng £LeTRINt AFeo: %F?t%'em? ﬂeﬁ&rag’gst%elemgt first
adhesi ve ;ﬁeferablf %e'ﬂihgﬁ% @&tgwfa?{e?nﬂfgrgle a€o bk frﬁe{nﬁtﬁx non- woven

surface of t eni n ape, nl'y 'usi ng the nechani cal
functional i t'l?h&lﬁot&nﬂt)?mm-semthfe ddhesiSe coated niechunidat hoolafidtentiizesi ve
functionality of the rst fastening el enent according to - t he

i nventi on. e€lement of the present inyentien s, when the soiled diaper is rolled up

for disposal, the dja erably secured in this state to be
conveniently Qfe‘é %lcgosu%tgbgbggpﬁgrﬁompoppm % P4bticle therefore

pref ejgbl y C%Hébl§%§c1ﬁfe§jﬂ1éﬂ%épbﬁtbtt1&efv\fé§¥ek'§Sod%hﬁi‘ may be realized 10

in the absorbent article according to the invéntion -in various different
way's * exthilyitsreddisppsabilityhfeatwe alowingi fonccm‘vemlent dispqgsal of the diaper and

The outside surface qf the diaper may, b | astic, fil msuch for
exanpl e, a pBithHsssPeqially Vel §w@ﬁi to uﬁ%wﬁmﬂ f, gatments #d, In paticulan £or | ¢ ot
mechani cal fastening element preferably exhibits hot-nelt pressure

sensitive ad%‘egl ve 5 on the 15 top portions of at |east some hook heads

3 in order to rel Thbfollondhgeeanhples adeas fiirther explain the iriention Withoawt si de
surface of the diaper, thus securing the diaper in the rolled-up:

statels limiting The outside surface of the diaper may al so conprise
on top of a liquid | npervious material an additional |ayer of a
conpliant, soft feeling and non- 20 irritating material which may be
sel ected, foExfuslepl e, fromthe group of materials listed above

for the inner or 1 nside surface. As noted above for- the inner surface,
such outer |Byempledy be manufactured by various nethods and may be, for

A sheet of a mechanical hook fastening element comprising a polypropylene

20 backing layer (100 pm thick) and mushroom-type hooks (hook height- 0.55 mm,
stem width-. .26 mm, hook head diameter.- 0.44 mm) with a deﬁsity of 900 hpoks
per square inch which is commercially available under the trade designation XMH-
4123 from 3M Company, St. Paul, U.S.A., was passed over a rubber roll with a
diameter of 80 mm with the backing layer of the substrate facing the roll and the

25 book-bearing surface of he sheet being exposed to the die of a hot melt slot orifice
coating head in a configuration similar to that of Fig. 4. The angle between a line
connecting the center f the roll and the die and the horizontal direction was
approximately 10-20°. The sheet speed was set at approximately 200 m/min, The
hot-melt pressure-sensitive hesive applied to the hooks was commercially available

30 as LUNAMELT PS 4151 BS block copolymer and tackifying resin) from H. B.
Fuller (Minneapolis, Minnesota, U.S.A.). The viscosity of the hot-melt adhesive
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exanpl e, woven, non-woven, spunbonded, carded or- hydrofornmed. In this case,
the first adheS| ve coated fastening el enent may be adhered to the outside
surface cW03§/os929 the diaper in the rolled-up state, -nmainl POV

mechani cal \irg(?"gt! ﬁS"‘F%rcT:]@tdﬂg to D 5§9f§3€vﬂﬁta'1‘afbv?sfcotm hagi cal and

adhesi ve fu ctironality o rst ftastening el enent according to
the inventi dsetween 9,000 and 11,000 mPalsec.aBlsnadhesive avas appléedathasleet toogipe | se a
third mechani cal fast eni ng el enent which is engagable with the
first adhe&amatmgtwmglftafﬂég/m%, el ement on the 30 cl osure tab. The

third fasteni ng emept may be att he put gi de surface of

the di aper or e*a?saafe#m“@&%ghe&fﬁ gRent "E”rsc‘r’é‘aﬁnénqdab for
exarrpl , on
t he sur f ace bo vﬁualgf %%du%mf‘%bpgﬁ%ggf {Osc? %dehegxar re%ag S‘é‘r‘?nn‘é’p tofge | r st

mechani cal  hook heads &5 wéllainbesivesn the Steini Nlewﬁgwiﬂhmbpﬁﬁlnﬁd’wwpue coat ed
fastening el enent may be adhered to the third nmechani cal-~fasteni ng

el enent, mai shpyleé énﬂiﬁgbm@ngreﬁmwa |between adJ acerft hoek heads|lessythan about 5

conbi nat i on rechani cal a adhe |l onal i of .t he

first fasten°|°n8 %1‘“‘ {] 8’%5?5? %’0{‘ @' ﬁ‘%eﬁ?"e’ &é/dt 5’2‘?%% ng
el ement fastening %ﬁﬁéxﬁ%&dﬁoﬁﬂeﬁg'ﬁ&ﬁb\f&nﬁﬁﬁt% ﬁﬁm&te&nﬁhﬁdmm
according to the rnvention. he hot-nelt pressure-sensitive :
adhesiitve codiopit fasteliag ehukenhmknfeahamcal fa;tenmg system. eTheraditesive codted pr esent

|nvent|onthus revents the cl, re tab in, djapers from popping
open, mechamfcé}h%qhi;aﬂg reigm%é’vaaﬁta @ e&ﬂFBgatﬂ?éh%Jé’RBé’Pa%n%éﬂ and

* exhi b|ts afuﬂbt?&f)a%aﬁ)fnk{: s espeC| fla%yg{gm ng for convenient di sposal of the

di aper and y well suited for use in disposable
garnents and, in particular. for di apers. The

fol l ow ng exarrpl es are to further explain the invention w thout 15
_Comparative Exam le 1

15 Example 1 was repeated except that AG- 1092, a synthetic rubber-based
hot-melt pressure-sensitive adhesive available from 3M Company, St. Paul,
Minnesota, U.S.A. was u_sed. The viscosity was 22,000 mPa-s at 180°C.

The adhesive-coated mechanical hook fastening element was examined
both visually and with an optical microscope. The adhesive formed clots covering

20 larger areas of the hook structure. The cbated mechanical hook fastening element

no longer functioned as a mechanical fastening element.

Comparative Example 2
Example 1 was repeated except that Dispofix 625E from National Starch

25 and Chemical GmbH, Neustadt, Germany, was used as a hot-melt pressure-
sensitive adhesive, This adhesive has a viscosity of about 1,600 mpa-s at 160°C.
The adhesive-coated mechanical hook fastening element was examined
both visually and with an optical microscope, Adhesive was visible both between
the stems and on top of the hooks. Little or no anchorage was obtained between
30 the adhesive coated mechanical hook fastening element and a mechanical loop

fastening element engagable with the uncoated hook fastening element., and the
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Exanpl es Exanmpte 1 - A sheet of a nechani cal hook fastening

el enent- cwm'g%og;ﬁg a pol ypropyl ene 20 backi ng | ayer (pEPuRss/ishisLK)

and rushrooriytypé hooks (hook height- 0.55 nmm . stemw dth-. .26

nm hook heasbattidamechanical liok/fasteyingielement sie dengey fusictioned spaimschanical per

square inch en,hi ch ié conmer cially avail abl e under the trade designation
B3

XVH astgRing M Conpany, St. Paul, U S. A, was passed over a
rubber roll with a di aneter of 80 mmwith the backing |ayer of the
substrate facing the roll and the 25 "~ book-bearing surface of he sheet
bei ng exposeCompatative #xemple 31 hot nelt slot orifice .. coating head

in a configuration simlar to tha‘ilwg&tgig. 4, Ta’e angl e ?etween .a line
connec?ing the ceBkapple l;Was repeate (e Cxfeption afﬂég%P gamachanienlr ecti on
was | At - 20 . - ‘ )L OXi mat el y
500 i i n, THER TaSEhiNR'efeplont Sorbprigthll G i BEGD (WGBS e S BRECX) T2 D,
hooks was copfiEirebii-fype Bydls! viith & deskity of 2,560hddi juaféSnél fHookheldHRCK

copol ymer and tackifying resin) fromH. B. ' ul 'er (M nneapolis,

M nnesot a, U).32mm, stemavidths 620 mm, ook headdiametsr,t0.30)whick is commercially

-17- . asur,ed at L175[,er cor.di to DT 3018 . with a

rot ovi sco M@%yxemg&”ﬁe%%deﬂ ! H[@%@gﬁamlﬂhggﬂlm’ g%i’aul%w

adhesijye wasyappl ivegd ﬂs@%ﬁ?&gﬁ@ﬁﬁﬁc&l QOGkYéftenin%]elemen@ Eﬁﬂf’f i ?ﬂm"ﬁ'tﬁ@t of 20
The a ook

g/ n. esi ve coat ed nechani cal asteni ng el enent
was exam nedcdated substritte showedssubistantialtstidgingofadhesive betiween headsafpe. Adhesi ve
was present on top, of the . rlo k heads as well _as in between the

stens. Vi ewi #jacent hoeks, prssenting anearly hogjggenous coating, pbpuessure-sensiiver i dgi ng of

adhesive betyfel:.2 %g&ﬁ{kt thD Sffire HoBE %n{xgtﬁ?e, TR doRPR chcﬁanical hook fastening

element no longer functioned as a mechanical fastening element.
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% Qualitative tests were made by contacting the adhesi ve-coated nechani cal
hook fastening elenment with a | oop designed to function with the . -
uncoat ed weesressegal 10 hook fastening el ement as -a nmecR&ATESAP$%4St eni ng
system The QFé'ivescoat ed mechani cal hook fastening el enent was

still able g%rgerrga%%—theloop materi al and function as a

mechani cal fastening system - Conparative Exanple 1 15

Exanpl e 1 was repeated except that AG 1092, a synthetic rubber-based

hot - mel t pr dssur éA megbanica} fastening cloment campnsing 2 pwtiplivity offigxiple lmok paul |

M nnesota, U.S.A. ,was.used. .The viscosi.ty,was,22. Q00 nRa-s at [err]C.
The. adhoe ve- coallAGHLL FiamaLie T & EASE IAVRE Qb SrrmiSee ofins Baq

both \j sual |y anqehihtirintidbk hiehds'S, ShATERESng Hethet Béifi Yéledsablyed cl ot's

covering 20 | arger areas of the hook strucCture. The coat ed nmechani cal

hook fastening eleagagdble with a compleméntanyanechanicali fastening element; ¢heatopc al

fasteni I t. . .Co ' , l e . oL EBx I
1 vas T epeat od oROHRDSGEat BB ook Jeedy O MG PR PR AT 25 and.
Chem cal GrbH, N - . o
sensitive adhes %}%&wgﬁ%@%gﬁt%ésé\?%gggzgﬁfe&gffg%%%ﬂg Pn%glz%%&nn%a s at

160[err] C. coated with a hdihfeh ghesire Seasitivesihesivb ¢5) soahathhelevebeft eni ng
el ement was examned bot h visual Izl and wi th an optical .m croscope,
Adheslve was vi sithe adhesive ip thejaterstitial spaces (49 where presentndoasmot gxcesd t he

hooks. Little or jo,angh e Wwas.obt ai ned. bet 30 . the.adhesi ve
Coat ed mechani caltiplsaety SBe fe ToP ahEp B BRSHID i pdberive BRGES'HEE
fastening el ementpreRapBaResn $djhdent H&‘bl&'ﬁ%%ﬁ?s&i&’%t—ﬁﬁﬁtp?&bﬁ&g sehpwnt ., and
t he coat ed mechani cal hook fastening el énment no | onger

functioned as a radbesivé (3 /having a viscokify asmicasyrerd atithecoating temperature of
between 2,000 and 18,000 mPa-s.

15
2. Mechanical fastening element according to claim 1 wherein the hot-melt
pressure-sensitive adhesive has a 180" peel adhesion as measured according

to PSTC-1 using a 36 um polyester film coated with the hot-meit pressure-

sensitive adhesive at a coating weight of 20 g/m2 and a stainless steel
20 substrate, of between 10 and 50 N/ 25mm.

- 3. Mechanical fastening element a_écording to any of claims 1 or 2 having a
density of the hook elements on the backing layer (1) of from 200 to 2,000
hook elements per square inch.

25 _
4. Method of manufacturing a mechanical fastening element according to
claim 1 comprising passing a sheet (7) of a mechanical fastening element
comprising a multiplicity of flexible hook elements emanating from a
backing layer (1) and comprising stems (2) terminating in hook heads (3),
30 by a coating head (6) with the hook heads (3) facing the coating head (6),

applying a hot-melt pressure sensitive adhesive (5) having a viscosity as

R Y



Conpar ative Exanple 3 5. . Exanple 1 was repeated with the
exception that a sheet of a nechani cal hook fast eni
conpri si n‘@ [9 7'§mer backi ng (thickness 85 [err]m and Mﬁg&%ﬂs

mushr oomt ype hooﬁ;&amématahdecming)temf)erahﬁ@@f Beéroken 2000 aHd 38 D00 Pa- 5 hgok
hei ght, 32.nmm_stemwidth; 0.20 nm hook head di aneter, 0. 36) -
which is commrC|ﬁmspeet(7)bymemﬂthep@aumd@ﬁdmeomr&mthem;mhead RVH 001

rom SV Comary,. e b o e nbnantSE 38y et W, "
substantial bri dghéimelt pRadiae sBithel adhesive Basbatedlto the top pom&ﬁlo?‘i?ﬁtasthwks
presenting a nearly honmogenous coating of pressure-sensitive
adhesi ¥e cover i ngsamheoftheihoek heasls (3) mdionmkastl'hm pm‘hbﬁﬂhenmermnabs;iacéwok
L?Zﬁrg th _ng 15 4) %letew%gtthen&ex!n(s) ?ﬂeéf sfayc{] tcagtleglng%lean?ents L) t?\gta trlllle (ievel ];fa ’;Sl;[ee ning
adhesive in the interstitial spaces (4) where present does not exceed the
length of the stems (2) and essentially no adhesive bridges are present
between the heads (3).
10
5. Absorbent article, particularly a disposable diaper, comprising a closure tab
on each edge portion of the diapér comprising a first mechanical fastening
element according to claim 1, said first mechanical fastening element being
releasably engagable with a second mechanical fastening on the landing
15 zone of the outside surface of the diaper which is complementary with the
ﬂst mechanical fastening element, said first mechanical fastening element
being adhesively and/or mechanically attachable to other portions of the
outside surface of the diaper or to a third mechanical fastening element on
the outside surface of the diaper or on the other closure tab whereby the
20 ' third mechanical fastening means is complementary with the first
mechanical fastening element, said adhesive attachment being obtained by
means of the hot-melt pressure-sensitive adhesive (5) present on at least
part of the hook heads (3) and/or in at least part of the interstitial spaces (4)
between the stems (2) of said first mechanical fastening element and said
25 mechanical attachment being obtained by mechanically engaging the first
mechanical fastening element with the outside surface of the diaper or the

third mechanical fastening element.

6. Absorbent article according to claim 5 wherein the third mechanical
30 fastening element comprises a mechanical fastening element according to

claim 1. ————
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-19- Patent C ains 1. A mechani cal fastening
el ement conprising a nultiplicity of flexible hook ..
el enent s veoaesRng from a backing layer (1) and conprising PCTAISISAINS 5
termnating in hook heads 3, said fastening el enent being rel easably
engagabl e with a conplenentary nechani cal fastening elenent, the top

portions of 7at | @l6suré abHoPR&PXbsOFRAS artidle, ﬁﬂ‘ﬁé@l‘éﬂ?tfoﬂ @éﬁﬁod&ﬁfetdl er fBF

interstitial spaces (4).between the stens sai d fasteni ng neans being
coated with a hofaslﬁmwgpﬁl;ssmcéeeeﬂmhqdy@faqnmnymiabcmmprismga he | evel of
10 t he ad |n thellnterstl i al i&ﬁb?s (4),.. where present,
does not exceed cmng elemegt W§H§ stens (2), and so that

esseniially no. adheS|ve brldges are .. - present- between

adj acent hook heads (3), said hot-nelt pressure ‘sensitive

adhesi ve (5) having a viscosity-ds-nmeastired at the coating:tenperature of
bet ween 2,000 and 18,000 nPa-s. . 15 . 2. - - Mechani.cal fastening
el enent accordlng to claim1 wherein the "hot- nelt o
pressure-sensitive adhesive has a 180" peel-adhesion as neasured accordi ng
to PSTC-1 using a 36 [err]mpolyester filmcoated with the hot-nelt

pressur e- sensitive adhesive at a coating weight of 20
g/ nm2 and a stainl ess steel

* C L M S *
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20 substrate, of-between 10 and 50 N 25mm 3.
I\/bchanith#,ofgﬁ,ﬁggﬁ ping el ement according to any of clainms 1 oscpusinisig a
0 0

density ok el enments on the bagklng Iayer (1) of from200 to 2,000
hook el ements per square inch. 25 Met hod of manufacturing
a nmechani cal fastening el enent according to claim1l

conprising passing a sheet (7) of a nmechanical fastening el enent
conprising a multiplicity of flexible hook elenments emanating froma
backi ng layer (1) and conprising stens (2) termnating in hook heads (3),

30 by a coating head (6) with the hook heads (3) facing the
coating head (6), appl ying a hot n'ela pressie sensitive
adhesive (5) having a viscosity as

20- TERS L 13;: ! aface of between
2,000 and 18, 00@ LRERY ‘ - Pf the
coating head (6 (b) with

respect to the sheet \of thefnechanica st eni nd el ¥ | "éhe
hot-nmel t pressurg¢ i ti bSi | onsS of at

| east 5 SO . B¢ into part
of the interqtitial spaces ' (4) betmeen the stens\(2) of
said fasteninp el ements so that the | evel adhesi ve

| ength of the stens (2) and essent aIIy no.-adhesi ve bridges are present
bet ween the heads (3). 10 . 15. - Absorbent article, particularly a

di sposabl e di aper, conprising a Cl?igie ab




on each edge portion of the diaper conprising a first .nechanical fastening
el enent according to claiml1, said first nechanical fastening el enent being.
r el easablWoe9@s93abl e with a second nechani cal fasteni ng on ROTAUSIEAETI4Sg 15
zone of the outside surface of the diaper which is conplenentary with the
first mechanical fastening elenent, said first nmechanical fastening el enent
bei ng adhesively and/or nmechanically attachable to other portions of the
outsi de surface of the diaper or to a2fhird nechanical fastening el enent on
the outside surface of the diaper or on the other closure tab whereby the
20 third nechanical fastening neans is conplenmentary with the
first - mechani cal fastenng el enent, said adhesive
attachnment bei ng obtai ned by nmeans of the hot-nelt
pressure-sensitive adhesive (5) present oN at,|east part
of the hook heads (3)- and/or in at |east pv' of "t he |nterst|t|al spaces
(4) bet 5 of sai d first mechanica

fast eni ng elenent and sai echatW cal attachment being

obt ai ned by nechanically eng hani ca
fastening el enment with thg

third nmechanical fasteni@g elenent Absor bent farticle
according to claims5 whe . 2

fast eni ng elenent conpr | ses a nechanlcal iccarding to
claim1. —— -21-

7. Closure tab for a _ - ,josrricularlysfor a di sposabl e

di aper, for

Fig. 3

Fig. 4
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coating roll 8 onto the coating head 6 is higher, and coating patterns similar to that
of Fig. 2 are favoured.

These findings which are essentially descnbed above and below in terms of
slot orifice coating equipment, can easily and without any inventive effort be
transferred to other hot-melt pressure-sensitive adhesive coating equipment such
as, for example, extrusion coaters, roll coaters or spray coaters such as adhesive
meltblown systems, available, for example, from J&M Laboratories, Atlanta or
Nordson Corp., Norcross, GA, U-S,A.-

The coating configurations shown in Fig, 3 and 4 can be easily modified
based on the teaching of the present invention, to provide various other coating
patterns. If, for example, a gradually increasing amount of the hot-melt pressure-
sensitive adhesive 5 is required in cross-direction, a continuously curved coating
head 6 may be used whereby he position of the die 10 at one end of the sheet 7 in
cross-direction corresponds to at of Fig. 3 and at the other end of the sheet 7 in
cross-direction to that of Fig. 4.

The level of the hot-melt pressure-sensitive adhesive deposited on the hook

heads 3 d/or in the interstitial spaces 4 between the stems is further controlled by
the coating weight which preferably is between 5 and 50 g&m} and more
preferably between 10 and 35 b‘e-mzt g /mZ \

The hot-melt pressure-sensitive adhesive coated mechanical hook fastening
elements of the present invention are suitable for various applications and, in
particular, for use in closure tabs of disposable garments such as diapers or hospital
gowns. |

The construction of a diaper and the positioning of the closure tabs on the
edge port{;ns of a diaper is described to some detail in the corresponding European
patent placation no, 97112042.3 filed by the present applicant. A closure tab
comprising a hot-melt pressure sensitive adhesive coated mechanical fastening

element according to the invention, is secured to the outer and optionally also to

the inner surface of each of the two edge portions of the diaper with its

manufacturer's end. The sure tape is preferably additionally adhered to the inside

surface of the diaper with a release sheet having an exposed polymeric surface with
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- and tricot. Mushroom-type hook fastening elements can also be designed so that

two hook fastening elements can be used to fasten two articles together by adhering

.each hook fastening elemént to one of the articles and then interengaging the two

fastening elements. Interengagable mushroom-type hook fastening elements are

described, for example, in US 3,192,589 or US 4,290,174

" Mechanical hook-and-loop fastening systems have been proposed for use in disposable

garment closure systems such as, for example, diapers and hospital gowns because the
hook-and-loop system is unaffected by contaminations with, for example, talcum
powder or baby oil which may destroy the holding power of pressure-sensitive
adhesive closure systems. US 5,636,414 refers to a primary twd—mechanism fastening
system comprising a hook fastening material and a non-woven fibrous fastening
material engagable with the hook fastening material. A cohesive coating is applied to
both the hook fastening material and the fibrous fastening material whereby such
cohesive coating preferably is tackless. Mechanical hook-and-loop fastening systems,
however, do not provide a disposal mechanism by which the soiied absorbent article
may be folded 6:_' rolled up after use into a configuration for disposal, secured in the
disposal configuration and qonvenieﬁtly thrown aWay. EP 0,321,232 therefore suggests
closure tabs for disposable absotbent articles, particularly diapers, comprising a
mechanical hook fastening element and additionally an adhesive fastening element on
a second area of the closure tab of the closure system. While the mechanical hook
fastening el ement is engagable with 2 complementary mechanical loop fastening
element on the landing zone of the diaper and thus secures the diaper to the wearer's
body during use, the adhesive fastenihg element can adhere to the outside surface of
the diaper when it is rolled up for disposal. Due to the additional adhesive securement
means, the closure tab exhibits, however, an extended length which is not fully
satisfactory from a design and cost point of view. EP 0,321,234 suggests to attach a
third mechanical closure system to the bady portion of the absorbent article which is
engagable with the mechanical hook fastening element on the closure tab, .thus
providing a disposal means, Other solutions are disclosed, for example, in EP
0,529,681 including closure tabs comprising 2 hook fastening tab and an additional .

adhesive fastening element which could be, . g. subjacent to the hook element on the

fastening element or a separate adhesive fastening tab. The
constructions of EP 0,321,234 and EP 0,529,681 are,
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complicated and typically require explanation to the us




