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SELF- ADHERI ENT ARTI CLE OF. THE
| NVENTI ON Q@d@ﬁ%ﬁﬁﬁhe present invention relates to a di spos %%gﬁpﬁent
article havi ng an adhesi ve di sposed adjacent to a wearer's skin. Mre
particularly, the invention relates to a cataneni al device having a
supportive adhesive residing on the bodyside surface of the device. 10

BACKGROUND OF THE | NVENTION - Al'l manner and variety of externally
posi ti oned di sposabl e . absaorbent articles configured for the absorption
of body fluids such as nenses, urine, feces and the |ike are well
known. For sinplicity of describing the invention, such articles wll

be collectively

~SELF-ADHERING ABSORBENT ARTICLE

EIELD OF THE INVENTION

5 The present invention relates to a disposable absorbent article
having an adhesive disposed adjacent to a wearer’s skin. More
particularly, the invention relates to a catamenial device having a
supportive adhesive residing on the bodyside surface of the device.

10 BACKGROUND OF THE INVENTION
A1l manner and variety of externally positioned disposable
absorbent articles configured for the absorption of body fluids such
as menses, urine, feces and the 1ike are well known. For simplicity
of describing the ihvention, such articles will be collectively
15  referred to herein as a sanitary napkin. Those skilled in the art
understand the differences in these structures and will readily
appreciate the adaptability of this invention to these other
structures. _
Securement of the sanitary napkin during use is often
20  accomplished by attaching the sanitary napkin to the wearer's
undergarment by a pressure sensitive adhesive. Securing a sanitary
napkin to an undergarment can exhibit a number of drawbacks. One
drawback is that the adhesive can stick too aggressively to the
inside surface of the undergarment leaving residue. Another
25  disadvantage is the mapkin will tend to move with the undergarment
rather than associating with the bodily movements of the wearer.
This can result.in a less secure fit and ingrease the incidence of
fluid leakage, irritation, chafing and discomfort.



15 referred to herein as a sanitary napkin. Those skilled in the art

understand the differences in these structures and wll readil ,
appr eci MY/ B8,qapt ability of this invention to these otRfE/USIS/11196 ,
struct ures. Securenent of the sanitary napkin during use is often

20 acconplished by attaching the sanitary napkin to the wearer's
undergarnment by a pressure sensitive adhesive. Securing a sanitary
napkin to an Imnﬂw pastieattempts dave beén madeitbcadhefe dr sanidans nagkia
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PCT/ US95/0f 145 type used in varioumsulr@Cthppl isattons: s Rememalefthesede t o adhere
a sani t aradhasyvies NtypicallyCedues \vaaden' palHOWG{scth&tS%"t‘héﬁ)@a?&pk' ns have

been | ar enqu si.ve .being placed in contact
with theg@@?ﬁr &vggding sucﬁuiﬁnéi{'éffr"ﬁﬁﬁ h?éfﬂﬁ‘f‘l&é ﬁéﬂft alia. This is because
in securing titewoudd thenefarerbe degpiviable dothave ieaaritary lnapkin dhatart teaches
usi ngg adhGgi b Secured to the wearer's body that would be comfortable to

wear, would be _di.screte, give the wearer-a feeling of security during

use and would not cause discomfort upon removal.

15 Briefly, this invention relates to an absorbent article hav1ng
an absorbent core with: at: ]east one,surface designed to be positioned
adjacent to a wearer's body, i.e., having a bodyfacing surface, and a
pressure sensitive adhesive secured to'the;bodyfacing‘shrface..
Preferably the adhesive is-a hot melt adhesive. Adhesives in

20  accordance with the present invention have a rheo]ogical property,
tan delta (6) referenced to 20°.C., ranging from: about 0.01 to about
0.6 and preferably'from=§buut-o,osito*ébeutlo;AS'at:avfrequEncy.ofv
0.1 radians per second and a tan & ranging from about 0.10 to about
1.7 and preferably from about 0.20 to about 1.5 at e'freqUenCy-of

25 1000 radians per second. In a preferred embodiment of the invention
the absorbent article’ includes a cover wherein- the adhesive is
secured to the bodyfacing surface of the cover. - - -

The general object of this invention is to provide -an absorbent
article that is adhesively attached to the wearer's- body. A more

30 specific object of this'ihventiOn'is‘tb”prbVide_aiSanitary'n;pkin“
that uses one or more adhesives having specific rheological -
properties to secure the sanitary napkin to the-wearer.

“Another object_of'ﬁhe’inVehtién is to provide & sanitary napkin
that is comfortable to wear and can be readily removed with little or

35 no pain or discomfort to the wearer.
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of the type used in various surgical applications. Renoval of these
adhesi ves twai,g&ﬁsﬁ causes sudden pain and disconfort to the pyanisds11196
uc

Thus, avoiding s sensitive areas has been desirable. It woul d
therefore be desirable to have a sanitary napkin that 10 can be secured
to the wearer's body that would be confortable to wear, woul d be

discrete, give wﬁ}e\é\e r.e%t%a éﬁ%&l&w&aggs oF e Wes%'ij\ii{]ngention wild agthM\AVﬁllileC]:

not cause disco )

THE | NVENT| Obkddme more appBrendf by thpse §kﬂ1\ﬁdniﬂ dhe raxtaincyiew ofnthebsor bent
article havi ggyyowing gﬂs&hiﬁoﬁeiﬂd ¢RE Qckénipaning! @Padingy1e surface designed to
be positioned adj acent to a wearer's body, i.e., having a bodyfacing
surface, and a pressure sensitive adhesive secured to the bodyfacing

surface. § Preferably thBRIGEIDESCRIPTIGN OF HTHE DRAWINGSIhesi ve. Adhesives in
20 accordance yg hythe S ' bt afNaB Vet hFEeh @ Ehe@ingPbrerty,

tan delta ([err]) 4'efleir}eﬁ(%?§ ﬁ)}t'tzgﬁgfrf a% ?&r%angni%ng from abou'!tgoo. Ol to
about oembadiment, of dhapinyedtighy about 0.06 to about 0.48 at a frequency
of 0.1 radi 91}5. peis 3acrass-seottional ariepasft Fig.angtakenfalongabout 0.10 to
about 1]7 a? r?gr eferably fromabout 0.20 to about 1.5 at a frequency
of 25  1000'MFaiE per second. In a preferred enbodi ment of the

i nventi do t Fitg.aBsior bekimezhemperature superposit 08\ @marhifalcpipt; A€ thahesi ve
I's secUkpghubficy 1¥n RA8VAn3Cherd séetndRoRreé theerieoY®yical property The

Phat s adnebie yetarsacsets 28° ot Abions! iapch IRHIVE o556 pac 1o
obj ect of Lhi s i m%nn!maiﬂmq;qmpmdtdee aupal‘]:{okattonngniphm?_ plott hﬁttggsrez ?Eg
ggnrggsyagagﬁ?\ﬁﬁﬁcf Ki‘va}ﬁf‘g‘? I’érc smﬁb %X%%Itt}?grrbc?&?%dé{a gig)f;h‘;aﬁee‘l':?n\S/en;J lon is
to provilSe atsmé refeyemcedkto 20° C. foraNationab Starchpdkesive #9299081d can be
readi Iy renoved pid hglid 4! &naltemperature superposition graphical plot of the
frequency (in radians her second) verse the rheological property
tan & referenced to 20° C. for Findley adhesive H2292H.
Fig. 6 is a time-temperature superposition graphical plot of the
20 frequency (in radians per second) verse the rheological property
tan & referenced to 20° C. for National Starch adhesive 7659-42-3 in
accordance with the present invention.
Fig. 7 is a time-temperature superposition graphical plot of the
frequency (in radians per second) verse the rheological property
25  tan & referenced to 20* C. for National Starch adhesive 8111-60-4 in
- accordance with the present invention.
Fig. 8 is a time-temperature superposition graphical plot of the
frequency {in radians per second) verse the rheological property
tan & referenced to 20° C. for National Starch adhesive 8111-69-2 in
30 accordance with the present invention.
Fig. 9 is a time-temperature superposition graphical plot of the
frequency (in radians per second) verse the rheological property
tan & referenced to 20° C. for National Starch adhesive 7659-41-3 in

accordance with the present invention.
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35 no pain or disconfort to the wearer. WO 96/ 13238
PCT/ US95/ 11196 . QG her objects and advantages of the present

inventi VO 96/13238 beconme nore apparent to those skill edpmusmlﬁﬁt in

vi ew of the fol | owi ng ‘description and the acconpanyi ng draw ngs. 5
BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a top plan view of an
absorbent article shomﬁng one enbodi nent of the |nvent|on

Fig. 21s a craps1eqstd gp elm\ehrgnei of ﬂeq&eri*{fkm caimi Jers sddold) 2--2- 10

Fig. 3is atifde-tenp ture.su osi ti an. gf:

frequencyVensg thed F‘Bﬁiﬂ ogg:,al s@'_@eﬁﬂ)y an dei Hluetrrarténo ahe cﬂﬂﬂdmber ty. tan
[err] refagopnced to 20[err] C for National ‘Starch adhesive 34-5516.

Fig. 4 is a time-tenperature superposition graphical plot of the
frequency (in radi ans per second)-verse the rheeloglcal property 15 . tan
[err] Sreferenced. tDKIA : RREFERRED: EMBODAMENTVe 70- 9908.

Fig. S5is a tTH@pFé’Eﬁﬁrﬁveﬂt‘loﬁ %iamsgén W Wﬂi?ﬂsaﬁ’@%b?&rb%??

BRI TLIRY W C SO AL i s Sl
sensitive adhesive and preferably a hot melt, pressure sensitive
. adhesive. For convenience of description only, the invention will be
10 described as applied to a catamenial device, 1. e a sanitary napkin,
but the invention is not limited thereto As used herein, the term
*sanitary napkin refers to an article which is uorn by females
adjacent to the pudendal region and which is inte _to ‘absorb and (
contain various exudates which are discharged from the body, such as,
15 blood, menses and urine The sanitany napkin is i tended to be
discarded after a single use. Interlabial devices which ‘reside
partially within’ and partially external”of ‘the female wearer s
vestibule are also within the scope of ‘this invention It is to be-
understood that the invention may be adapted_for use in other
20  absorbent articles such as diapers, incontinent devices and the like.
 For ‘ease of understanding when réferring to the figures, similar
numerals designate 1ike parts in the differént views and embodiments.
Referring to Figures 1 and: 2, an -enbodimént of “a sanitary napkin 10
~is shown. Although depicted as having- generally race track shape,
25 the sanitary napkin 10 can have any-variety of shapes well known to
those skilled in the art. For_example,vhourglass; oval etc. In the
most basic embodiment, the sanitary. napkin-10 has a pair of
longitudinal sides 12 and 14, transverse ends 16 ‘and-18, an absorbent
core 20 and.a bodyside adhesive 22. The. sanitary,napkinulo has at
30 least one major surface 24 adaptedatorbeﬁpositionedfadjaeent to a .
wearer's body That is, the surface 24 is soft and liquid-permeable.
Positioned distally: from the: bodyfacing surface 24 is a
fluid-impermeable baffle 26.. _ :
The absorbent core 20 may be any material which is generally
35 compressible, comfortable, non- irritating to the wearer’'s skin and
capable of absorbing and containing body exudates such as urine,
menses, blood and the'like. Desirably, the absorbent core 20

tan
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Fig. 6 is a tinme-tenperature superposition graphical plot of the 20

frequency (in radians per second) verse the rheol ogi cal propert tan
[ert] refereM¥BB®Ho[err]C for National Starch adhesive 76 S95/11296
accordance with the present invention. Fig. 7is a
time-tenperature superposition graphical plot of the frequency (in

radi ans per second) verse the rheol ogical property 25 tan [err]
referenced to mfiptainsCits dnterityorhén Settedhdrdhesisee-- Fhé labs@rbent n

accordance wi thy fhg, Qﬁﬁﬁ%adﬁ?&ﬂ:'ﬁ%ﬁﬁnt? different sﬁh&as Gnd ?lram a variety
ti me-tenperature_superposition graphi cal plot of the requency fln
radi ans per seforiguidesbserbent "Fﬁ%éﬁs)'ﬂéi gemmop}y, known, in the qiéﬁ"{@lj?]
refer ggﬁgg \tM Qta'aﬁbmn]trCartfiere et OfGk :S&m;neh ahdbﬂﬁhtena&gﬁﬂﬂﬁ%&hi & 30
ot omped at i W8 EREPE, WAsE Bl sa?enﬁr%ﬁedo?ﬂ? hfbse”or 2pfron ribers |,
radi ans per seqasnbg used.seSughe Fibers|mayi beichemisatin or physigadhy modified.
referenced to Bl 8¥sakbent’ e6reNad inRPainchidd Ghy atherel ¥ové6Pfbefd-ia i n
?g_cor dance w tq%ggt%g%g% o'tﬂt\e/re rt}tH:eOrQ'als, both natural and synthetic, such as
PCT/ US95/ 11196hydrophilic foams, hydrophilic polymers or the 1ike. Wood pulp is
16 frequently the material of choice primarily because it is inexpensive
and readily available. The absorbent core 20 may also include a thin
absorbent layer of material such as tissue, fabric or the 1ike made
of cellulosic fibers. The absorbent core 20 can also include one or
more superabsorbent materials known in the art. By "superabsorbent”
15 we mean a hydrocolloid material that is capable of absorbing an
amount of water which is at Teast ten times the weight of the
hydrocolloid particles in the dry form and preferably from about 15
to 70 times the dry weight. Such materiais are further described in
U.S. Patent Nos. 5,247,072 issued on September 21, 1993 to Ning et
20 al. the disclosure of which is incorporated herein and made a part
hereof. '

The baffle 26 which is typically liquid-impermeable, can be
designed to permit the passage of air and moisture vapor to the outer
surface while blocking the passage of liquids. The baffle 26 may be

25 made from one or more polymeric films such as polyethylene,
polypropylene, cellophane, or a film/nonwoven laminate and the like.
The baffle 26 can also be constructed from a 1iquid-permeable
material that has been treated or coated to become 1iquid impervious.

Referring to Fig. 2, the sanitary napkin 10 includes a

30 liquid-permeable cover 28 having a bodyfacing surface 24. The
cover 28 js positioned adjacent to the absorbent core 20. The
cover 28, which is designed to contact the wearer's body, can be made
from various polymeric films that are apertured for fluid migration
into the absorbent core, or from woven or nonwoven fibers or strands
35 produced from natural or synthetic materials which are easily
penetrated by body fiuids. Thermoplastic polymer films made from
polyethylene or polypropylene are preferred. Other acceptable covers

-5 -



Fig. 10 is a graphical plot of frequency (in radians per second)

verse the rheologlcal property tan [err] illustrating the gquadrangle

ABCD. W9 96/1323 DETAI LED DESCRI PTI ON OF THE PREFERGEUDSSSADMY VENT
The present invention relates generally to disposabl e absorbent

articles that are secured to the body of a wearer by a pressure

sensitive adhesive and preferably a hot nelt, pressure sensitive

adhesi vamightde  produced hndami:fatdlng;(fﬁlmtand)rfiher \substrateswent icam wil | be 10

d b Ki
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under st ogﬁg{iﬁﬁ s‘ﬁ%\%dhggiﬁf '%ﬁ'bgéﬁlage&g & SPE e °tt‘ﬂ@?t 20

absor be Oérsnuvreesemmm éosabouh&anc:’nm prefiersbly abautt he | i ke.
ES%‘?ZF? gs ch\h;tg[gmedwamm% hedsared rfao.ﬁ ‘thé %d}f&'iﬁ@ssgrfa X dﬂe e
Referri®§ ﬁlf g? %é' Eﬁ%ﬁaﬂi‘%"ﬁﬂ‘e@aﬂéd# SQ?ﬁ'i"Sﬁﬂ apki n 10 is
shown. abbuhﬂ;@hmaibhmetm s -abouti lgnigéilmtars.y 'ﬂae:dot rpatternhepe,. t he
sani tar maakeshtwnscgpp#m.ﬁaewﬂgweesyastuﬁdﬂar%dyﬂde Known to those

D L O ahRRTNA D FaHIPad 5 ot T SHEGTank Adhsvangmtp dshiove the o {

15 desired result and provide a. satisfactory removal. ~comfort.

Generally, the adhesive 22 is secured to less than about 90 percent
of the area of the. bodyfacing surface 24, preferably less than about
70 percent of the area and most preferably. less than about 20 percent
of the area. : :

20 It is to be understood that any suitable adhesive pattern may be
selected for applying the adhesive 22 to the bodyfacing surface 24 of
the sanitary napkin 10, provided it is consistent with the '
concentration of adhesive 22 desired on the bodyfacing surface 24 yet
allowing the sanitary napkin 10 to retain. the requisite amount of

25  absorbency. = For example, adhesive patterns can be oval, swirls,
various linear or non-linear arrays of adhesive. longitudinally and/or
transversely oriented and reticulated webs having unobstructed
interstices between the adhesive fibers or combinations ‘thereof. The
adhesive patterns may be open or closed. By open" it 1is meant that

30 the adhesive can have an intermittent or continuous pattern that does
not substantially cover one or more of the transverse ends ‘16 and/or
18 of the sanitary napkin 10. While "closed“ means the adhesive
would encircle the absorbent_core 20. Preferabiy, the pattern of the

- adhesive 22 substantially corresponds to the configuration of the

35 absorbent core 20. Desirably, the adhesive 22 is applied in a
pattern that is symmetrical about an axis:which bisects the'sanitary
napkin 10 and divides the sanitary napkin 10 into supstantiaIIy equal

-6 -
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sides 12 and 14, transverse ends 16 and 18, an absorbent

core 20 and , de adhesive 22. The sanitary napkin 10 ha
| east one ngﬁgr Surtace 24 adapted to be positioned adjacent igﬁpégﬁlnm

wearer's body. That is, the surface 24 is soft and ‘liquid-perneable.
Positioned distally fromthe bodyfacing surface 24 is a

fluid-inperneable baffle 26.

The absorbent core 20 may be any
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35

The adhesive deposited in accordance with the present invention
may be any pressure sensitive adhesive, and preferably a hot melt
adhesive, that is characterized as having specific rheological
properties described below. Suitable adhesives include A-B-A block
copolymers, A-B-B-A block copolymers, wherein A is a block polymer of
monoviny] substituted aromatic hydrocarbon and B is an elastomeric
block polymer of a conjugated diene. The rheological analysis of an
adhesive is a method of determining the viscoelastic property of
polymers. Further ekplanations of polymer rheology and their
measurement are discussed in: Vi 1 jes o ,
John D. Ferry, John Wiley & Sons, third edition, pages 264-280
(1980); "Studies of Triblock Copolymer-Tackifying Resin Interactions
by Viscoelasticity and Adhesive Performance”, Mun Fu Tse, Journal of
Adhesion Science Technology, Vol 3. No. 7, pages 551-570 (1989); and
test procedure ASTM-D 4440-84 the disclosures of which are
incorporated herein by reference and made a part hereof. It is
critical to the present invention that the ;dhesive have a rheology
property, tan & {referenced to 20° Centigra&e), ranging from about
0.01 to about 0.6 and preferably from about Q.os to about 0.48 and
most preferably from about 0.06 to about 0.40 at a frequency of about
0.1 radians per second and a tan & ranging from about 0.1 to about
1.7, preferably from about 0.20 to about 1.5 and most preferably from
about 0.6 to about 1.5 at a frequency of about 1000 radians per
second. _ _

Preferred adhesives have a tan &, (referenced to
20° Centigrade), inside the Quadrangle ABCﬁ between the frequency
range of about 0.1 radians per second to about 1000 radians per

-7 -
01)
FIED SHEET (RULE
RECTI SAEP

fibers

such



10- frequently the material of choice primarily because it is inexpensive
and readily avail able. The absorbent core 20 may al so include a thin

absor beWO%6HFBIB of naterial such as tissue, fabric or thedrissinse

of cellulosic fibers. The absorbent core 20 can al so include one or

nore superabsorbent materials known in the art. By "superabsorbent” 15 we
nmean a hydrocol | oi d material that is capable of absorbing an anount
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di scl h f.
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to peétm h?fé"ﬁ&é‘é&'@lﬂ aftan ¢ %ﬁﬁ%i’%tthf &“&ﬁﬂ?ﬂ‘% #BEhigrovider -~ surface

whi | e bl qakumdém mesmewfsub orei tlfa siiil‘tahlﬁfnhbﬂnzﬁo 't%)’thee"'e)a'i‘er made from

I I
o6 1 ophalE nel a ToRNg i, ARy AR IR A0 6, B¥ pRFereatny rBiovel CPYLETYL o
can al soFbe examplter, uceferringoto £igi 40j cadbesirveaﬂiamng ‘tanreavaluesl that has been
e, s B THRE aB ue0 G 18 e abdB 6 1 B4 hout 109 raga BB, "' Dt O
a bolyf aéﬁf@ds{ﬂ%é%f figientTflow and welrput czsra@emﬁics daceroxddecent to the
absor bentinmraei dhesidncor quich@ti’:dk 8. th!/ﬂsafﬁhtars' ﬂandiﬂrmdté gheontact the

bod b fil t hat
e SR M B g o4 O R 0 e P
or nonwoxlﬁm tfol aimut 1000 srads anks pés secondo&iauiedufﬂioientaadheaiomltoswephet ic

mat er i al ? u@aﬁﬂﬂﬁaﬁm (V'3 securel}e?@y amﬁq-tgﬁlgg?f%g od' t8 % eT mopl asti ‘

polyner I"ene or opylen preferred.
Ot held aceEpihgpveareeduring use.

Moreover, adhesives hav1ng tan 6 values greater than line cD, at
frequencies of about 0 l radians per second to about 100 radians per
second lack sufficient cohesive strength to remain in place on the
sanitary napkin 10 during storage, use and removal Hhile adhesives

20 having a tan 6 greater than line CD at frequencies of about 150 to
about 1000 radians per second cause discomfort during removal of the '
soiled sanitary napkin 10 o - _

Especially preferred adhesives have a Secondary Transition -
Frequency peak within the Quadrangle ABCD and a Primary Transition

25  Frequency peak at a frequency greater than about 1000 radians per
second, as seen in Figures 6- 9. The 'Primary Transition Frequency
and "Secondary Transition Frequency ‘peaks are determined by
amplitude. The peak having the greater amplitude lS the primary peak

. regardless of its occurrence in the frequency sveep The peaks are

30 determined by graphically plotting, on a log/log scale, the frequency
(in radians per second) verse tan 5 (referenced to 20 c. ) of the
adhesive 22 using a. time temperature superposition master curve
between the frequenc1es of about 0.001 and 107 radians per second.
These curves are determined using a Rheometrics Dynamic Spectrometer

35  (RDS II E), which can be’ obtained from Rheometrics, Inc Jocated at 1
PossumTown Road, Piscatauay, New Jersey 08854. The rheological
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WD 96/ 13238

PCT/ US95/ 11196 m ght be produced by lamnating filmand fiber

subst r at es. WQ 9613238 al so be beneficial to aperture or enbBCSHUSH¥I119
shown) the cover 28 to i ncrease the rate at which the body fluids can
penetrate down and into the absorbent core 20. 5 The bodysi de
adhesive 22 is positioned adjacent to the cover 28 I n an open,

frggts)te ?gt ggl st(; gga?amggare tn 14 aFe meismldn Eﬁﬁ@ﬁﬁe@!@fsﬁmplgs notor ad%sn ve
Y oys ar ree
adhesi ve rrenbé\‘%“eggeJcaﬁ A\ Py EE#H %Q{ﬁ?ﬁ’é‘ﬂ T)ft;‘i%ﬁfs of aﬁ:r@gﬁ@\fg & ee
centineters (teflemillimeteraboThe 2lhesiver wis cahdnpoaf 25 aﬁril/in&bentdiamtero 15
cmerr] to abggtaé o p Ficed betASen B 45 54 11 et rarkPIT grataor atibace 24
ers

of the cover esive ne can ave ess

about 0.03% nipf m#et'ﬂwemfa1aﬁ&uﬂwcn$nqctme&?%~ @pﬁﬁft e‘l‘q'? of
Fig. 1 contai newerpdhronto nthecsamplé ant thihe awonait folfcebmei;a‘l tedicates aadhesi ve

22 requi red o it et atiibhC! e ARDRICHGE o B NoCURui igratd atigei T o

result and provi renoval

adhesi ve 22 i selested dast 6‘-‘!‘%@'5*-‘!%99%8&“3@0‘;9& cénl‘““‘c““‘p"&F'tQ?ég%ﬂsea of
t he bodyf aci nmesubﬁmetm oPraeinpabk to-peak Shvan straim to the sampler cahe of

t he area
A e
radian/sec The values of the loss tangent (tan &) are calc ulated
from geometry factors, peak-to-peak amplitude of the torque signal,
and phase lag of the torque output wave. Typically, a computer using
RHIO's software available from Rheometrics, Inc. is used to control
15 the operation of the apparatus and to calculate values for
time-temperature superposition using known techniques.

Frequency sweeps from 0.1 rad/s to 100 rad/s are run at 10°
increments from -60°C to 120°C. The Rhios software shifts the curves
relative to a reference temperature of 20°C. From these shifted

20 curves, a "master” curve can be generated.

The adhesive can be a rubber-based adhesive such as
styrenebutadiene, polyisobutylene, polybutadiene and polyisoprene; a
water soluble adhesive such as polyvinyl alcohol, polyvinyl acetate,
and methyl cellulose; and preferably, a hot melt adhesive such as

25 block copolymers of styrene-butadiene-styrene,
styrene-isoprene-styrene, styrene-ethylenepropylene-styrene,
styrene-ethylenebutylene-styrene and tetrablock copoiymers such as
styrene-ethylenepropylene-styrene-ethylenepropylene. Incorporated

_with the adhesives can be suitable tackifying resins and, if

30 appropriate, oils. Such adhesives are available commercially from
Findley Adhesives located at Watertown Plank Road, Wauwatosa WI,
53226 and National Starch and Chemical Company, 10 Finderne Avenue,
P O Box 6500, Bridgewater, New Jersey 08807-3300.

Polyacrylate copolymers such as vinyl acetate-2-ethyl

35  hexyl-acrylate combined with tackifiers, such as, for exampie,
ethylene amine can be used but these adhesives are not preferred
since they are extremely aggressive and generally cause a high level
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sel ected for applying the adhesive 22 to the bodyfacing surface 24 of
the sanitary napkin 10, provided it is consistent with the

concentwtgﬁzﬁ‘ adhesive 22 desired on the bodyfacing s%‘&zﬁﬁggﬁ%et

allowing t sanitary napkin 10 to retainthe requisite anp

absorbency. For exanple, adhesive patterns can be oval, swrls,
various |inear or non-linear arrays of adhesive Iongitudinally and/ or
transversely oriented and reticulated webs having unobstructed

i nt er sti cef discamfert wpen xemeval\ef thesanitary sapkimaoi oMereaveredhe The

?ghes | ve ROy Gt AdHERI VS can Teadd atehestswd resfaute 6P e dehrdtns wﬁ?:?ﬁhet 232330

e adhes ent or continuous pattern tha

not substgﬁﬁt§ﬁ$99®§3eﬁvgﬁgh§?u%%re of the transverse ends 16 and/or

18 of the sanTheapyeseapkinventijon wi] ke morteoctedtlyrainderstoad fdbmesthee woul d

encirgle 0 0

' adhes:sve ?%;wh@ggin?mzf wgioc?‘r iilarse gﬁ @é‘%ﬂ:\{ en aggi‘;e ngdlr g{id‘ggeor#&t he 35 '
absor bent Pge‘é 0 iﬂz t?"ﬁ {}Edlin@:’éel M2 j's applied in a pattern

that is symetrical about an aX|s whi ch bi sects the sanitary- napkin 10
and divides the sanitary. na: : MpiEsxgtial Iy equal

- 6- 96/ 13238
PCT/ US95/ 1119 ree adhesives, Nationai Starch 34- 5516, Nationai

10  Starch 70-9908 and Find]ey HZZQZH were analyzed for their
viscoelastic property, tan § , peel strength and’ comfort
Figures 3-5 are the graphical piots of Frequency (rad/sec) vs
the v1scoeiast1c property tan s referenced to 20‘C for these (
respective adhesives. As can be’ seen from each graphicai plot these
15  adhesives would not be’ acceptabie for contacting the sensitive vuivar
region.
Peel strength data was obtained by preparing adhesive test
laminates as foiiows. . '
The adhesive was coated onto a substrate such as a silicone
20 coated release paper. The adhesive pattern used for conducting the
tests was two (2) lines ‘of adhesive each approximately 6 mm wide
running parallel to the iongitudinai axis of the substrate The
adhesive lines were spaced about 38 millimeters apart and equidistant
from the center of the laminate The adhesive was slot coated onto a
25 substrate using techniques knoun in the art. The adhesive/substrate
was then contacted with a nonuoven materiai, spunbond poiypropylene
The spunbond had a basis weight ‘of 0.6 ounces per square yard The
substrate/spunbond laminate was subjected to a’ pressure ranging from
about 35 pounds per square “inch gauge (psig) to- about 80 psig from a
30 heated nip rolier to. ensure adequate transfer of the ‘adhesive onto
the spunbond materiai The nip temperature ranged from about 25°
Centigrade to about 150‘ Centigrade Total adhesive add on to the
spunbond was approximately 263 grams per square meter ' Surface area
covered by the adhesive was approximately 16- 25 ‘percent. The
35 substrate was then removed and the adhesive iaminates were then
tested for peei strength

- 10 - _
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portions. This gives the wearer a bal anced feel when wearing the

sanitary napyj It al so reduces the perception of any assg;&,% 11196
di sconfort when the sanitary napkin 10 is renoved fromthe body-

The adhesive 22 can be applied to the bodyfacing surface 24 by 5
techni ques known in the art. For exanple, screen printing or
extrudi ng the adhesive 22 fromone or nore nozzles onto the

bodyf aci ng sur f acEh®peelks steangth pfithe, adhesive was etermined isdng as
Pﬁtent No. g_, Modi f388 Pressued Seasieiive eTapet Couhcilon8de peemirys Atandd st 0
the entire di S | rpar.a ' re 1
her eof . %Féﬂt%éﬁegﬁﬁ‘gg‘? \??%é’poggl;'t%égﬁisnsg%gggd‘g?\%f \?M%Wgﬁ u?%sent
i nventi on thatdy describpd pincgraster degail Wepaﬂéll’?éspfléi,hea‘iﬂﬂtbredﬁg?%l y a
?ﬁte Olrrgg_tc gl of@Eﬁ?ﬂog!Mr st eﬁyri@tcb%gzgcmlrﬂzﬁtésmtmm.s@arélseﬁéiftwe ' ud

i ribed pel ow, .Suitabl.e S i ncl ude
A-B-A bl ock 15%Pe ngﬁmﬁﬂiﬁéﬁg-wm Yo Si‘%eﬂ‘,' &ﬁ@ﬁg#ﬁt% a bl ock
pol yner of disclosurei of whichbds i incoeppratesivherednhandr vader bpardrherdofs an
el astoneric Tne pBePalnAabY VRTudY werd QBtHITAG aldiitng ThothehFR B iR

anal ysis of an adhesive is a nmethod of determ ni'ng the viscoelastic
property of pmceﬂ!ﬂeymers. Furt her expl anations of polyner rheol ogy and
their 2010 neasurkndenbleasidedi adhes$wxl tape ofi appoatimately P3 anidlimetersof

Pol yners, : 410, r ' [ N

264 280 ;(’fésg : Qﬁ%ﬁgi b the rﬂ?? }%‘Fﬁ%ﬁ}%@%gﬁ%tg?'ﬁg@ﬁﬁ‘%ﬁg‘&g@?ﬁs

I nteractions test plate\having dimensipes °§n@°ﬂ8h&9i o 1imetess wifednd 132 rFu Tse,
Journal of  millAWeétess OonGCi The adResivaotapeywasV/ei #865 Nvaitablaafren thel- 570

e o MLt iAgPCTEALRE A58 Padle inebths A BB Fgeobril o ore
critical 150 thdSpnddmeters \tivickomale smbagsed aassseguredatio therdnsblegy
property, tans{fhr{ape th @ileCehboosed side> a5 | thedfdk: surFaed.N9 frieo™m about
polyethylene film is available from Edison Plastic, located in
Washington, Georgia. One end of the spunbond, i.e. the end that will
be the leading end, was rigidly secured to a leading strip of
20 non-stretchable material. The leading strip should be stronger than
the peel strength of the adhesive. The test sample was pressed down
on the polyethylene film with a 2043 gram mechanical roller,
(available from Chemsultant International, Mentor, Ohio). The 180°
peel was then immediately conducted on a Materials Test System model
25 810 available from MTS Corp., Minneapolis, MN 55424, When placing
the test specimen in the tester, the jaws of the tester were
jnitially set 17.78 cm apart. The steel test panel was secured in
the stationary jaw {1.27 cm) with the unsecured leading strip
extending past the position of the stationary jaw. The leading strip
30 was then doubled back and clamped in a centered arrangement within
the moving jaw of the tester. The tester was activated to conduct
the 180° peel test. The moving jaw travelled a total distance of
20.32 cm, with the adhesive tested in the middle 10.16 cm. The MTS
can be programed to control the peel rate using a microprofiler model
35 458.91.
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0.01 to about 0.6 and preferably from about 0.06 to about 0.48 and 30
nost preferably from about 0.06 to about 0.40 at a frequency of about
0.1 radipp9epRtg second and a tan [err] ranging from about out
1.7, preferably fromabout 0.20 to about 1.5 and nost pre &éﬁ ?#
about 0.6 to about 1.5 at a frequency of about 1000 radi ans per
second. 35 Preferred adhesi ves have a tan [err],(referenced to

20[ err] Cent} rad i ns adr a ABCD -bet t he frequency
range of aboll FB’&ﬁ"ﬂ {h girdﬁda'{ﬁgsg"ﬁéu‘ferf &f\geggl Mans per

WO 96/ 13&C1$rdance mth the procedure described above. The results are set

PCT/ USQSféI,.H,Qﬁ, TABLE A belggcond, as seen in Fig.” 10.- The sides defining the
Quadr angl e ABCD - are determined by plotting as points A, D, B and C
the crucial range - of tan [err] described above at the | ower and upper
freg8encies, i.e. 0.1 r adi afABLEek ond "and 1000 radi ans/ second,
respectively. Cenerally, 5 : adhesives:having a tan [err] -outsi de of the

Quadrangl e ABCD provide . . -i pggif haHdsGeH (g -s;mezoa[tsg%%t g he sanitary
napkin 1 1é he weHdRésive wﬁnl OW Y590 Ldamx mlf@ﬂhn 10 to be

confortably renoved. For exanple, referrrng to FiQg. , adhesi ves
havildg tanA[err] val34e8516 bel ow890 ne- AB at geduenci eq206 about 0.1 to
about 100 Badi ans pdi0-29908 second |m< suf fi ci e1200.] ow arki20@t - out
characteri §tics to rﬂ%%l‘de - . >1200 - >1200
15 Comfort data were obtained by testing the adhesives on f‘ive '
subjects. Each subject had an. average hair density of. about 6to ‘

about 20 hairs per square centimeter (cm®) onqthe.forearms,w_Each
subject placed two (2) adhesive test members on each'forearm'
. Each adhesive member was. composed of a substrate slot coated
20 with the test adhesive. The substrate was composed of a nonwoven
material such as spunbond polypropylene 63.5 millimeters (2.5 inches)'
wide. The test adhesive was slot coated .onto the substrate in 2-six
(6) millimeter (1/4 inch) wide strips using.- techniques known in the
art. Each adhesive strip was. spaced apart by a distance of 38 1
25 millimeters (1.5 inches). -The adhesive strips extended the length of
the substrate. The first .adhesive member had a length of 127 |
millimeters (5 inches) and: the'second adhesive menber.had.a']ength of
about 51 millimeters (2 inches). _
The first adhesive member was piaced on the upper portion of the
30  subject's forearm, as viewed with the palm of the -hand resting
downward, with the longitudinal centerline of the adhesive member
parallel to the longitudinal axis of the. forearm._ The second
adhesive member was placed on the. lower portion of the subject‘
forearm in a like manner. - Each adhesive_members wasjpressed down -
35 onto the subject's forearm with a force of less than about 8 pounds.
- The adhesive was tested for initial tack and comfort and again
after two (2) hours by removing the adhesive member from the forearm.
The test subjects eva]uating the comfort of the adhesive in
accordance with the procedure described above determined these three
40 adhesives to have excessive discomfort upon removal.
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initial adhesion or quick-stick of the sanitary napkin 10 to the

body. Adhesgj ing a tan [err] below line AB at frequenci t
150 to aboutswég’gﬂsﬁgdi ans per second |l ack sufficient adhesion Pt%i"‘gé’ggﬁ%
the sanitary napkin 10 securely and confortably attached to the body 15

of the wearer during use. Mor eover, adhesi'ves having tan [err]
val ues greater than line CD, at frequenci es of about 0.1 radians per
second to about 100 radi ans sper second | ack sufficient cohesive

strength to remain in place on the mﬁgiﬂ‘ﬁry napki n 10 during storage,

use and renoval . I]e ad e5|v v [erL reater than |ine
CD at frequenci esogpera g%h nal $ QMO{)&%JF‘%@"%H second cause
di sconfort duiStaxshr &hbﬁﬂﬂ,oﬂatmeal Starcho8l ldd6%-2nandi Ngt ieapkiStanch

Especi al | y pr 9&?6#?03 %P&%Hgﬁzebaééed@scﬁ&é&‘%&% T&ﬁ@i&u‘ﬂ]@? A-C forlERduency

peak within the Quadran Primary Transition Fre ency
peak at a freGu&?ﬂ?}aﬁ‘éaﬂweﬂh’aﬁﬂhﬁo@ehﬁ?mm{!|WSCWPn Figures R19

seen in Fi gur gpe Quiphita® p‘IBts fHFr%e'E&éHbirl b4 omafraewsuced to zoO@%rSecondary
Transition Fre uenc ﬁa éjh det erm ned |tu e eak
havi ng t he gré éﬂ’ﬁl‘ ¥ejadhesiyes. Frﬂhpep?&ﬂ fron 3chqgraphl it S
occurrence i nthése adhegdees worshdebp .accdptabpe fos cantaciing tdietmsitievd by

graphi caly plvm‘;al,.nge p.a log/log scale, the frequency (in radians
per seconc??l verse ta Ee r]. (referenced to 20[er r%sc‘.!& of the adhesi ve
22 using a timne-tBede 'EWL" thess sadhesivesuare  tested dn accordancgaeith; he
frequenci es Othamutedﬁrﬁ%sm‘ﬂedcl{bew Ifor cBiampiespRIC.SETHoNesults aréhsute

curves are detfﬁ oy E’?qﬁﬁé%q%%‘&ﬁheonet rics Dynam c Spectroneter 35 (RDS 11
0

E), which can Rheonetrics, Inc. located at 1
Possumlfown Road, Pi scataway, New Jersey 08854 The rheol ogi cal

- 8- 15 IABLE 1

Peel Adhesion (g\;ams force) at a rate of
1200 mm/min

Example Adhesive

20 1 7659-42-3 90 430 700
2 8111-60-4 80 400 580
3 8111-69-2 60 350 580
4 7659-41-3 180 680 1050
25 The test subjects evaluating the comfort of these adhesives in

accordance with the procedure described above determined these
adhesives to not have excessive discomfort upon removal.
From the above tests, one can see the importance of having a low
tan § in the frequency region that would correspond to a removal rate
30 for the absorbent article. While the invention has been described in
conjunction with a specific embodiment, it is to be understood that
many alternatives, modifications and variations will be apparent to
those skilled in the art in 1ight of the foregoing description.
Accordingly, this invention is intended to embrace all such
35 alternatives, modifications and variations which fall within the
spirit and scope of the appended claims.
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WD 96/ 13238

PCT/ US95/ 11196 quantities for tan [err] are neasured on bul k

adhesi vaVQA§H238 not suspended on any substrate and PEI/D8YH/196hi ckness .
of approximately 2 to 3 millineters. The adhesive was cut into a 25
mllinmeter dianeter circle and placed between two 25 mllineter
parallel plate fixtures 5 of the Rheonetrics Dynam c Spectroneter. The
upper pl aMecBlav®S | owered onto the sanple untit the normal force neter

i ndi cat es; ael“é‘c?*’%%%?% a&qftg&ébﬁnéhﬂi{e sanples are allowed to equilibrate

at a fore analyzing. A m ni conput er
gover ns a)han abganbent |C9¥'F daving1 et Jeast one weder shicfacesadapted t o t he

fsarmlte Wh]?bé(posiﬁibﬁéwadﬁbeﬁt atheareiapjl ibady ; fen? ﬁan be C?ntrol | et(itto <[':1 )

raction o ues. o e ligss ta an [err

are cal cul at &4 2 presst& Jgggﬁ# ﬁfﬁﬁ%?%‘:‘"ﬁ%aﬁ? 9 aﬁ‘;ﬂ f¢&de of the

torque sivherein said adhesiysaeterencedto tabout @04l - bas. putheo&ogaica'l’ypl cal | y a
"

computer gigbéidy tan s%gi@ 2P 4BG 0! L6 abbud 0087408 FBhldnty 0! 0°

used to con eratiron of the apparafus an cuI at e vaI ues

for acbwtent bmdian pee ssew paddiat tam susaanmm abem:hﬂl.httes .
Frequency;psyeqps actrf’r‘?rgqﬂenﬂzﬁddisa? dutl orﬁgﬁﬁaﬁil per 4480 ad, 1olerr].

increments from-60[err[Cto 120[err sotvvare shifts the
curves relative to a reference tenperature of 20[err]C. Fromthese
shifted 2. The absorbent article of: c]aim 1 wherein said adhesive. is a hot

melt adhesive.

3. The absorbent article of claim 2 wherein said adhesive is
selected from the group compounded using A-B-A block copolymers,
A-B-B-A block copolymers,. wherein A is a block po'lymer of monoviny‘l
substituted aromatic h,ydrocarbon and B is an elastomeric block-

5 polymer of a conJugated ‘diene. '

4. The absorbent article of claim'”ﬂl"'uherein said adh'esive has a

primary Transition Frequenc,y peak greater than about 1000 radians per
second. s '

5. The absorbent artic]e of claim l wherein said major surface has
a predetermined area and said adhesive is secured to 'less than about

90 percent of said area

6. The absorbent article of claim 5° wherein ‘said adhesive is
secured to Tess than about 70 percent of said area. S

7. The absorbent artic]e of claim 6 wherein said adhesive is '
secured to Tess than about 20 percent of said area.

8. The absorbent article of claim 5 wherein said adhesive is
symmetrical about an axis wherein said ams bisects said absorbent

T oy
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20 curves, a "master" curve can be generat ed. The adhesi ve can
be a rubber -{¥RAspehesi ve such as styrenebut adi ene, pol yﬁ?ﬂﬁ#ﬁsﬁhme’
pol ybut adi ene and pol yi soprene; a wat er sol ubl e adhesi ve such ‘as

pol yvi nyl al cohol, polyvinyl acetate, and net hyl cellul ose; and
preferably, a hot nelt adhesive such as 25 bl ock copolyners of

st yrene- but adi ene- st yrene, rene- |S§Prene styr

en
styrene- et hyl ehep Wﬁy#@qmy‘éﬁél of cladp é’h%"eét‘lﬁﬂiérﬂﬂbﬁweehé styrene
and tetr'abI()ckappmﬂsd yﬁTﬂ'ﬁatmﬂ®h which substantially corresponds to the

styrene- et hyl e&ggwé ﬁ@go tsX‘i@ s@}lﬂa}ft%% pyI ene. | ncorporated

wi th the adhesiv e tac resins and, if 30
appropriate, oils. Such adhe5|ves are avail abl e connerC|aIIy from

Fi ndl ey Adhesmoes ﬂhQCﬁseﬁbeﬂt M&tieré emllahﬁrlkfﬁi%dr eaﬁym inga W, 53226
and Nati onal H and g? 6@ 8 dh rne _Avenue Box
6500, Bridgewa 8}‘ NﬁW‘e} %&WTBQ S35 esive ¥ sec%&?ﬂc?ﬁ"af:ﬁ"%wol yNEers
such as vinyl acetate-2-ethyl- hexyl -acryl ate conbi ned with tackifiers,

such as, for a”ﬁ*h@ absorben%tiBtHETEo?rEI'S?mqaﬂ?&%m'ss%%%eiﬂ‘ésﬁa@qhes' ves

2;53202 E,r eLe{s(rgggpdary peaknt?e%weqmgg%;eggeffé&r r?arrrl%e of about 0.1 an agogteri%@ 'y

PCT/ US95/ 1119G-ad1ans per second.

12. The sanitary napkin of claim 11 wherein said adhesive has a peel
force ranging from about 50 grams to about 750 grams at a peel rate
of about 50 millimeters per minute to about 3500 millimeters per
minute.

13. A catamenial device comprising:
a)} a cover having a bodyfacing surface and a garmentfacing
surface;
b) an absorbent core adjacent to said garmentfacing surface;
5 and
c) a pressure sensitive adhesive secured to said bodyfacing
surface, wherein said adhesive referenced to about 20°C. has a
rheological property tan & ranging from about 0.01 to about 0.6 at a
frequency of about 0.1 radians per second and a tan & ranging
10 from about 0.1 to about 1.7 at a frequency of about 1000 radians per
second.

14. The absorbent article of claim 13 wherein said adhesive is a hot
melt adhesive selected from the group consisting of block copolymers
of styrene-butadiene-styrene, styrene-isoprene-styrene,
styrene-ethylenepropylene-styrene,

5 styrene-ethyIenebufy]ene-styrene and
styrene-ethylenepropylene-styrene-ethyienepropylene.

R O A
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of disconfort upon renoval of the sanitary napkin 10. Moreover, the
acryl ate adhesives can | eave adhesi ve residue on the wearer mhen t he

sani t aWO 963238 10 i s renoved. The present i rrcTwssniwel | be
nore clearly understood fromthe 5 foll ow ng exanpl es, which are an
exenpl ary nature only and are not intended to Iimt the scope of the
i nventi on. . COVPARATI VE EXAMPLES A-C

Thr ee adw Sméﬂ%&.”{%ﬂﬁu%ﬁ@rﬁh ﬁﬁmﬁlﬁeﬂi‘hiﬁ@@lmﬂl ﬁarch 70-9908 and
Fi ndl e 729 were an t heir V] Scoe roperty, tan
[err], pe%'i" §'E? A% P g4 @rea and said adhesig&riggsgcig'e €° 8% gr aphi cal
pl ot s of tHaneghoabcy0 pemihtexf) said area. the vi scoel astic property tan [err]
referenced to 20[err]C for these respective adhesives. As can be

seen from each graphi cal plot, adhesj ves. woul. d not be acceptabl e
for contMotithe abporbemtsartigle \Ptﬁl Q/‘éﬁ"‘ 15 whereiqisaid adhesive includese| strength

dat a wasampReedynofl ilaueﬁanamr adigesadd aRkibers] oaid members ammaim ag follows.

ol ease jirfse APt 38ttt gl BBy 4 AL Mot B o a BERRRES  “Tects
was two qupboutnﬂsﬂlomiudne@irset@amtapmi&kine&eeq Wy 6 rrm wi de runni ng

paral l el to the |ongitudinal axis of the substrate.: The adhesi ve

i nes we aced ,about ters,apart d _u'di tant fromthe
cent er o£7et he) SART Ry, napkip 0 Aa&i]% gé% 18 ﬁ%gcbﬁgéﬁ' ﬁﬁ) e8]  supstrate
usi ng t eforoe qaegingnfrem abouth80 grams tdtabouti76Qigrans witsa paek rate was then
cont act egf dhdut E% gﬁilme&ﬁ‘agf hgﬁ.g,eowuamgsw hiﬁiﬁn@t’év%”ﬁer The

spunbond had a s wei.ght unces per square. yard.
subst r at®M¥mbond | ani nate was subjected to a pressure rang| ng from (
about 35 pounds per square inch gauge (psig) to about 80 psig froma

18. A sanitary napkin comprising:
a) a cover having a bodyfacing surface uith a predetermined area
and a garmentfacing surface; A -
b) an absorbent core adjacent to said garmentfacing ‘surface of
5 said cover; and '
c) a hot melt, pressure sensitive ‘adhesive secured to less than
about 90 percent of said bodyfacing area, said adhesive having a tan
s residing inside a quadrangle ABCD wherein said quadrang]e ABCD is
defined by graphically plotting frequency in radians per sécond verse
10 tan § referenced to about 20 Centigrade of said adhesive, said
quadrangie ABCD_having as points A and D a tan & of about 0.01 and
about 0.6 respectively at a frequency of about 0.1 radians per second
and points B and C at a tan & of about 0.1 and about 1.7 respective]y
at a frequency of'about 1000 radjans per second.:

19'. The sanitary napkin of ciaim 18 wherein tan 6‘ of said graphica‘i
plot of said adhesive has a primary Transition Frequency peak at a
frequency greater than about 1000 radians per second

20. The sanitary napkin of claim 19 wherein said adhesive is a
closed pattern of adhesive.
\
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4

30 heated nip roller to ensure adequate transfer of the adhesive onto
t he spunbon The nip tenperature ranged from about

Cehti grade &%WBO Centigrade. Total adhesive add on t’(;éleg”ml%
spunbond was approxi mately 263 grans per square neter. Surface area
covered by the adhesive was approxi mately 16-25 percent. The 35

substrate was then renoved and the adhesive | am nates were then tested
for peel strength. 1/9 - 10
WD 96/ 13238
PCT/ US95/ 11196 The peel strength of the adhesive was
determ ned using a nodi fi ed Pressure Sensitive Tape Council 180[err]
peel resistance test (PSTC-1) described below. PSTC-1 is a
standardi zed test procedure that is described in greater detail on
page 23 of the tenth edition 5 of Test Methods copyright 1992, avail able
fromPressure Sensitive Tape Council 401 North M chi gan Ave.
Chicago, IIl. 60611-4267 the 12 di scl re of which is |ncorporat ed
herein and nmade a part hereof. 2?) adhesi g?¥& ues we}e“10
determ ned according to t W ng_ proced
o o ©C 00 o] O o) o
00 000 O o o o] 00
16 OO0 00000 000D0O0O0O0OGCO/18
ooooooo,ooooqgo
14 2 30
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10 A doubl e sided adhesive tape of approximately 13 mllineters

w de was se the top and bottom edges of a stainless s

tedt plate %é?gfbjzg? nmensi ons of about 100 millinmeters w de anhsi 95111196
mllimeters |ong. The adhesive tape was 3M #665 avail able fromthe 3M
Corporation located in St. Paul, Mnnesota. A polyethylene film15 0.05
mllinmeters thick, male enbossed, was secured to the double si ded
tape with nal e enbossed side as the tes? 7 face. The pol yet hyl ene
filmis available fromEdi son Plastic, [focated in Washi ngt on,

Georgia. One end of the spunbond, i.e. the end that wll be the

| eading end, was rigidly secured to a leading strip of 20 non-stret chabl e
material. The leading strip should be stronger than t he peel strength
of the adhesive. The test sanple was pressed down on the pol yet hyl ene
filmwi th a 2043 gram nechani cal roller, (avail abl e from Chensul t ant
International, Mentor, Ohio). The 180[err] peel was then imedi ately
conducted on a Materials Test System nodel 25 810 avail able from MIS
Corp., Mnneapolis, M 55424. \WWen pl acing the test specinmen in the
tester, the jaws of the tester were initially set 17.78 cmmpart. The
steel test panel fWas securead 1o The statronary Jaw (L. 27 gmeWw th the

unsecured leading strip ext endi ng past the positfion of thg stationary
jaw. The leadingjstrip 30 was then doubl ed back cl anped iﬁﬂg centered
ar r angenent mﬁthﬁn the noving jaw of the te r. The tester wwas .
activated to conduct the 180[err] peel te The novi ng | travel |l ed
a total distance fof 20.32 cm wth the esive tested in { m ddl e

10.16 cm The MI$ can be progranmed to
m croprofiler nodel 35 458. 91.

ontrol the peel ratle wsing a

|
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W 96/ 13238

PCT/ US95/ 11196 The peel strength of the three adhesives were
tested in woO96/132380r dance with the procedure described abovePCT/USSS/IIWSUI t S
are set forth in TABLE A bel ow. 5

TABLE A Peel Adhesion (grans force) at
a rate of Exanpl e Adhesi ve 100 mimn 1200 mmi m n

3500 mimn 10 A 34-55%% 390 >1200
51200 B 70- 9908 /9 ss0 >1200

>1200 C H2292H 450 >1200

>1200 15 Confort data were obtained by testing the adhesives on
five subj ects. Each subject had an average hair density of about 6
to about 20 hairs per square centineter (cnferr]) on the forearns.
Each subj ect placed two (2) adhesive test nenbers on each forearm
Each adhesive nenber was conposed of a substrate slot coated 20 with the
test adhesive. The substrate was conposed of a nonwoven mat eri al such

as spunbond pol ypropyl ene 63.5 millineters (2.5 inches)

10% 10° 10° 107

102 103
FREQUENCY (rad/s)
FIG. 4
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wi de. The test adhesive was sl ot coated onto the substrate in 2-six

(6) millinme | nch) w de strips using techni ques known %&J..Ib 111196
art. Each a eS|ve strip was spaced apart by a distance of 38.

mllimeters (1.5 inches). The adhesive strips extended the | ength of

the substrate. The first adhesive member had a | ength of 127

mllimeters (5 inches) and the second adhesive nmenber had a | ength of

about 51 mllineters (2 inches). [._ he first adhesive nenber was

pl aced on the upper portion of the 30 subject's forearm as viewed with
the pal mof the hand resting downward, with the |ongitudinal
centerline of the adhesive nenber parallel to the |ongitudinal axis of
the forearm The second adhesi ve nmenber was placed on the | ower
portion of the subject's forearmin a |like manner. Each adhesive
menbers waspressed down 35 onto the subject's forearmwith a force of

| ess than about 8 pounds. The adhesive was tested for initial
tack and confort and again after two (2) hours by renoving the
adhesi ve nmenmber fromthe forearm The test subjects enal uating
the confort of t r® descri bed
above determ ned these three 40 adhesi ves to have i iSconfort
upon renoval .
96/ 13238

102 103
FREQUENCY (rad/s)
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EXAMPLES 1-4 O her adhesi ves, National Starch 7659-42-3,

Nat i onal ch 811-60-4, National Starch 8111-69-2 anq,(bﬁ\t,'

Stearch 5 w%%‘a% -3 were anal yzed as descri bed above for Exanp éeggﬁg?g& for
t he vi scoel astic property tan [err], peel strength and confort.
Figures 6-9 are graphical plots of Frequency vs. tan [err] referenced
to 20[err]C for t hese respective adhesives. As can be seen from each
gr aphi cal plot, t hese adhesi ves \@l’fg be acceptable for contacting

the sensitive 10  vul var region.

Peel strength of these
adhesi ves were tested in accordance wth

t he procedure descri bed

above for Exanples A-C. The results are set forth in TABLE 1 bel ow.
15 TABLE 1
Peel Adhesion (grans force) at a rate of Exanpl e
Adhesive 100 mm m n 1200 M m n 3500 M mn 20 1
7659-42-3 90 430 700 2
8111-60-4 80 400 580 3
8111-69-2 60 350 580 4
7659-41-3 130 Q 105025 © The test
subj ects eval uat}ing the confort o hese adhesives in accprdance with
t he procedure dgscri bed above erm ned these adhesi ves [®_not have
excessi ve disconfort upon re 42
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From t he above tests, one can see the inportance of having a | ow tan

[err] in th cy region that would correspond to a reno 0
for the abs&ééﬁwu cle. \Wile the invention has been desc*?t’ggﬁlt/ﬁl&
conjunction with a specific enbodinent, it is to be understood that

many al ternatives, nodifications and variations will be apparent to
those skilled in the art in light of the foregoing description.
Accordingly, this invention is i ntended#?%brace all such 35
alternatives, nodifications and vari ati ich fall within the

spirit and scope of the appended cl ai ns.

- 13 - WD 96/ 13238
PCT/ US95/ 11196 W claim 1. An absorbent article conprising:
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-

a) an absorbent core having at | east one major surface adapted to be
positioned | ace a wearer's body; and b) a press nsitive
adhesi ve se%%@l% said nmgjor surface, 5 wherein said adh hefggg 1196

referenced to about 20 C. has a rheol ogi cal property tan [err]
rangi ng fromabout 0.01 to about 0.6 at a frequency of about 0.1
radi an per second and a tan [err] ranging fromabout 0.1 to about 1.7
at a frequency of about 1000 radi ans p f?:ond. ‘2. The absorbent
article of claim1 wherein said adhesive ‘s a hot nmel t adhesi ve.
3. The absorbent article of claim2 wherein said adhesive is sel ected
fromthe group conpounded using A-B-A block copol yners, A- B- B- A bl ock
copol ynmers, wherein Ais a block polynmer of nonovinyl substituted
aromati ¢ hydrocarbon and B is an el astoneric block 5 pol yner of a
conj ugat ed di ene. 4. The absorbent article of claim1 wherein said
adhesi ve has a primary Transition Frequency peak greater than about
1000 radi ans per second. 5. The absorbent article of claim1
wherein said nmajor surface has a predeterm ned area and saikd adhesive
is secured to |e + - © 6. The
absorbent articlje of claim5 wh sai d adhesive is secur®d to |ess
t han about 70 pgrcent of said 7. The absorbent ar F’Ocl e of
cl ai m 6 wherein Jsaid adhesi vg i 4 8
0
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secured to |l ess than about 20 percent of said area. 8. The
absorbent article of claim5 wherein said adhesive is S

Y, i cal
about an axMO W8 n said axis bisects said absorbent éﬁ?ﬁ%&gﬁﬂﬁpo

substantially equal portions. - 14
- WD 96/ 13238

PCT/ US95/ 11196 9. The absorbent article of claim7 wherein said
adhesive is applied in a pattern Xf’ﬁa substantially corresponds to

t he configuration of said absorbert Favti cl e. 10. The absor bent
article of claim11 further conprising a | i qui d- per meabl e cover and
sai d adhesive is secured to said cover. 11. The absorbent article of
claim4 wherein said adhesive has a secondary peak between a

frequency range of about 0.1 and about 1000

[}
104 10° 10° 107

102 103
FREQUENCY (rad/s)
FIG. 9
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4

radi ans per second. 12. The sanitary napkin of claim 11l wherein said

adhesi ve haw@?gp_ggs force ranging fromabout 50 grans t 1

grans at a peel rate of about 50 millinmeters per mnute to about 3500
mllinmeters per m nut e. 13. A catanmeni al device conprising:

a) a cover having a bodyfacing surface and a garnentfacing surface;

b) an absorbent core adjacent to said gdf#/entfacing surface; 5 and

c) a pressure sensitive adhesive secured to said bodyfacing surface,
wherein said adhesive referenced to about 20[err]C. has a r heol ogi cal

property tan [err] ranging fromabout 0.01 to about 0.6 at a
frequency of about 0.1 radians per second and a tan [err] ranging 10
fromabout 0.1 to about 1.7 at a frequency of about 1000 radi ans per

second. 14. The absorbent article of claim 13 wherein said adhesive
is a hot melt adhesi ve selected fromthe group consisting of block
copol yners of styrene-butadi ene-styrene, styrene-isoprene-styrene,
st yrene- et hyl enepropyl ene-styrene, 5 styrene- et hyl enebut yl ene-styrene
and styrene- et hyl enepropyl ene- st yr ene- et hyl enepropyl ene. N
S
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bodyf aci ng
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15. R
Pgurface has a predet &emtawPug®es and sai d adhesi Ve is

secured t I(N’IERN&TIONAL APFHEA&W PUQQISDEIIHNDER THER ATENTEGOOPERATIONITREATRE@CT)

absor g $, Wher el sal d_adirest ve T et udes

of indée pwééﬂ’ fosal & ers, sai cdtrrf 18y laternational Publicafion Npmber: su F*q':dﬁr’s
area bhet &%ﬁj 0.03 cnferr] to ak i Sioha PARL | cknes
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An absorbent article is provided having an adhesive on the bodyfacing surface for securement of the article to the wearer. The
adhesive has a rheological property tan § at 20 °C, ranging from about 0.01 to about 0.6 at a frequency of about 0.1 radian per second and
a tan § ranging from about 0.1 to about 1.7 at a frequency of about 1000 radians per second. Preferably the adhesive is a hot melt adhesive.




b) an absorbent core adjacent to said garnentfacing surface of 5 said

cover; and - c) a hot nelt, pressure sensitive adhesive secured to
| ess than about 90 percent of said bodyfacing area, said adhesive ,
‘having a tan - [err] residing inside a quadrangle ABCD wherein said
quadrangl e ABCD i s -~ defined by graphically plotting frequency in
radi ans per second verse 10 ~tan [err] referenced to about 20[err]
Centi grade of said adhesive, said guadr angl e ABCD having as points A
and D a tan [err] of about 0.01 and - = about 0.6 respectively at a
frequency of about 0.1 radians per second and points B and C at a tan
[err] of about 0.1 and about 1.7 respectively -~ at a frequency of about
1000 radians per second. - -~ 19. The sanitary.napkin of claim 18
wherein tan [err] of said graphical pl ot of said adhesive has a
primary Transition Frequency peak at a frequency greater than about
1000 radi ans per second. - 20. The sanitary napkin of cIa|n119
wherein said adhesi ve isa cl osed pattern of adhesive.
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