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This invention relates to catanenial products such as
sani tary napkins. In particular, this invention
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modifying agents such as surfactants.

U.S. Pat. Nos. 5,916,661 and 5,628,097, both issued to Curro et al., disclose an
apertured nonwoven web, and a method for making the web. This web has been found to
be useful as a topsheet on disposable diapers, for example, by permitting viscous body

exudates a pathway to an absorbent core within the diaper.

U.S. Pat. No. 5,518,801 issued to Chappell et al. discloses a process for forming a
web, including laminates of webs, the process forming rib-like elements in a web. Such a
process is disclosed as producing elastic-like webs from films, and the like. The elastic-
like webs are formed by passing a web through the nip of a pair of intermeshing rolls that

form the rib-like elements.

Both apertured and elastic-like webs made according to the processes disclosed in

the above-mentioned Curro et al. and Chappell et al. patents have been disclosed
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FIG 1 shows in partial cut away plan view one
enbodi nent of a sanitary napkin 20 of the present
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FIG. 2 is cross sectional view of Section 2-2 of FIG. 1.
FIG. 3 is a perspective view of an apparatus for making the present invention.

FIG. 4 is a plan view of a sanitary napkin of the present invention having deep-

embossed channels.

FIG. 5 is a plan view of a sanitary napkin of the present invention having deep-

embossed channels.

FIG. 6 is cross sectional view of Section 6-6 of FIG. 5.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows in partial cut away plan view one embodiment of a sanitary napkin
20 of the present invention comprising a backsheet 22, a facing layer 1, and an absorbent

core 24 disposed between the facing layer 1 and backsheet 26 which can be joined about a
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In general, by “out-of-plane” is meant extending in the “Z”-direction, as indicated by

FIG. 2. In FIG. 2 out-of-plane deformations 10 are shown in exaggerated proportion,
although there are not believed to be particular dimensional limitations. The only design
considerations with respect to the dimensions of out-of-plane deformations 10 are those

related to the comfort to the wearer. 1t may be that for particular facing layers 1 the
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In general, the facing layer 1 can comprise nonwoven materials as are known in
the art for topsheets on disposable absorbent articles. Absorbent core 24 and backsheet
22 can likewise comprise absorbent materials, and film materials, respectively, as is well
known in the art. Secondary topsheet 27 (if used) can be a distribution layer that serves to
distribute fluid in the directions of MD and CD. Wings, if used, can be integral
extensions of the topsheet or the backsheet or both, and they can be symmetric about the

longitudinal axis L, transverse axis T, or both.
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It can also be appreciated with reference to FIG. 2 that fluid having a tendency to
run off the facing layer 1 in the CD direction will be impeded by raised, out-of-plane
deformations 10 generally disposed along the longitudinal side edges of sanitary napkin

20. Although all the raised, out-of-plane deformations 10 are shown as being aligned
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weakened portions 115 prior to entering nip 116. Melt-weakened portions are formed in
predetermined regions of web 200 by thermal point calendaring in the predetermined
regions, the predetermined regions corresponding to first region(s) 2 of facing layer 1,
that is, the region where apertures are ultimately desired. Each melt-weakened portion of
the predetermined region is generally elongated and oriented in the MD. Upon stretching
in the CD in the portion of the apparatus 100 corresponding to the region 113, the melt-

weakened portions rupture to form apertures 8. In one embodiment, the melt-weakened
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In addition fo region 113, roll 104 has two regions 111 comprising ridges having

formed therein teeth 110, the toothed ridges separated by grooves 112. Ridges 106 of roll
102 intermesh with the grooves 112 of roll 104 to form the rib-like elements 10 of second

region(s) 3.

In this manner a web suitable for a facing layer 1 is produced, the facing layer 1

having both first regions 2 and second regions 3 comprising apertures 8 and rib-like



" The' apparatus 100 shown in FIG 3 conprises a roll 102
conprising a plurality of circunferentially-extending
ri dges 106 separated by grooves 108, as disclosed in
t he above-nentioned patents and as well known in the

VPO PF Y i ng-rol 1ing". A second, inter meSH{R 06
104 conprises a first region 113 having essentially
mat ching roll 102 and having ridges 106 separated by
grooves 108. The intermeshing ridges 106 and grooves
108 of rolls 102 and 104 increnentally stretch
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rraselsgf Wabdffred therein teeth 110, the toothed rldges
separated by grooves 112.
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significant extensibility to facing layer 1. For example, it has been found that sanitary
napkins of the present invention having significant caliper (thickness) due, for example,

to a relatively thick absorbent core, can have deep-embossed channels produced therein,

the channels having a tendency to stay deep-embossed.

As shown in FIGS. 4-6, a channel 5 can be deep-embossed into sanitary napkin
20. Embossing facing layer 1 deep into absorbent core 24 provides for a fluid-impeding
channel that helps contain fluid flow, and, as well, adds to the aesthetic appearance of the
sanitary napkin 20. In prior art sanitary napkins, deep-embossing is often not effective

due to the lack of channel retention during packaging, storage, or use. It is believed that



" operations. Wien used as part of a manufacturing line
for sanitary napkins, for exanple, the constituent
rollers need not be nuch wi der than the product
itself, thereby providing for relatively quick and
V\é‘hé‘?‘"l’ﬁé*t allation and renpval . Various patQTaisads/givs
first region 2 and secornd region 3 can therefore be
i mpl enmented with a mni mum of manufacturing line
interruption. In one enbodinent, the facing |ayer 1 of
the present invention can have a lotion applied
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t préenaiiibdp fsie skepioMin pmntpﬂpecﬁon@nom and retxram pfédeem bineassed
| Halels@r portions are defined by channel 5. In a
preferred enbodi nent, the first region is disposed

By “retention” of deep-embossed channels 5 is meant that after being packaged
and/or used, the channels 5 retain at least 50% of their original depth dimension, more
preferably 60%, 70%, 80%, 90% or 100%. Depth can be measured by any techniques
known in the art, including by simple digital depth gauge, using an average depth if depth

is variable over the length of channels 5.

Nonwoven precursor webs 200 can be any known nonwoven webs or composites

of two or more nonwoven webs, each comprising fibers having sufficient mechanical



" substantially within the interior portion(s) defined
by channel 5. As shown in cross sectionin FIG 6, the
deep enbossed channels can significantly conpress the
absorbent core 24 in the region of channel (s) 5. This
YR BYHHEL for additional fluid contai nmentCTASAT3/H4416
central portion of sanitdty napkin 20. By way of
exanpl e, deep enbossed channels 5 can have a depth
dimension in the Z-direction of at |east about 50% of
the caliper (thickness in the Z-direction) of the
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between about 10 and 40 microns.

‘As used herein, the term "meltblowing" refers to a process in which fibers are
formed by extruding a molten thermoplastic material through a plurality of fine, usually
circular, die capillaries as molten threads or filaments into converging high velocity,
usually heated, gas (for example air) streams which attenuate the filaments of molten
thermoplastic material to reduce their diameter, which may be to microfiber diameter.
Thereafter, the meltblown fibers are carried by the high velocity gas stream and are

deposited on a collecting surface, often while still tacky, to form a web of randomly



" bonded carded web processes. The basis weight of
nonwoven fabrics is usually expressed in grans per
square nmeter (gsnm) and the fiber dianeters are usually
expressed in mcrons. Fiber size can also be
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As used herein, the term "biconstituent fibers" refers to fibers which have been
formed from at least two polymers extruded from the same extruder as a blend. The
term "blend" is defined below. Biconstituent fibers do not have the various polymer
components arranged in relatively constantly positioned distinct zones across the cross-
sectional area of the fiber and the various polymers are usually not continuous along the
entire length of the fiber, instead usually forming fibrils which start and end at random.

Biconstituent fibers are sometimes also referred to as multiconstituent fibers.
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graft, random and alternating copolyners,
terpolymers, etc., and bl ends and nodifications
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are usually not continuous along the entire |length of
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" As 'used herein, the term"capillary channel fibers"

refers to fibers having capillary channels. Such

fibers can be hollow fibers, for exanple, but are LLOYD WISE
preferably fibers having capillary channels on their

outer surfaces. The capillary ghannels can be of

various cross- sectional shapes such as "U shaped”,

" — aped” and "V-shaped". Wil e various

Byg erre LAI E%Fﬁ%nts of the invention have been

di scl osed hereln, such enbodi nents are not i ntended
tolimt the scope of the invention. As can be

understood fromthe above description of sanitary

Aapki i\ segitary napkindrasingrit longitustinal exis defreing avengimdmal orientation
structures can be made w t hout departing fromthe
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appended clainms. Al docunents cited in the Detail ed
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|ncorporated herein by reference; the citation of any
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IS prior art sent I nvention.

ment.s o pres i pvention
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obvious to those skilled in the art that various other
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departing fromthe scope of the invention. It is
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seopé réfiod fdrbprigivenpluedlity bEEXDAM e deotmAtibils, ka3d out-of plane
CLAIMED I'S: 1. A sanitary napkin having a Iongltudlna

@éfoﬁn%ds'&b%r@n?@ 1ﬁ1Hﬁ11'an§‘|0r1913h@ RbaIKe Uemdd said rib- hke

I ongi t udi nal 'y-ori ent ed , a transvérse ax

al 5 axis, a thlckness
ﬁ%&%ﬁ%ﬁ%ﬂﬁa¢ﬁ% H%Pkgggga%ﬁ%ﬂe defi ned by said
| ongi t udi nal axi s and sald transverse axis, said
sanitary napkin conprising : a facing |layer joined to
a backsheet, and an absorbent core di sposed between
2ai d Peeniyy nepkiaacemidinge €1amck Swgher charheterasdan ithag daid facing
by, said facing |ayer conprising a first region
toyrpednsprizgs a tqpishecabid y safondpendpshes;, and a 10 second
region conprising a plurality of out-of-plane
def ormati ons, said out-of plane defornmations
conpri sing Iongitudinally-oriented rib-1ike elenments,

sai d i dnjthapkin according to Claim 1 or Claim 2, wherein said out-of-plane

deformations are soft and resilient.

4. A sanitary napkin according to Claim 1 further characterized in thatwherein said
first region is disposed centrally to said sanitary napkin and said second region is

disposed adjacent at least one of said side edges of said sanitary napkin.
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" elenments being longitudinally spaced apart. 2. A
sanitary napkin according to Claim1l, further LLOYD WISE

characterized in that said facing 15 |ayer conprises
a topsheet and a secondary topsheet. 3. A sanitary
napkin according to daim1l of, Aaim?2, wherein said
out-of -plane defornmations are soft and resilient. 20

Shar ol BFI B8P SFEAFRB el H10ds e PRPRIGE B isembossed

di sposed centrally to said sanitary napkin and said
usneld region is di sposed adjacent at |east one of
said side edges of said sanitary napkin. LLOYD W SE
14 5. A sanitary napkin according to Claim1, further
conprising a deep-enbossed channel. 6. A sanitary

papki A sagieat Gapen b@coﬂhﬂ% i Elaimherehdieifidhid deep-embossed channel
deep- enbossed channel has a depth of at |east 50%

Bl gt S TERESR T s HoRRR o2 GRREY oplln. A
conprising at |east one deep- enbossed channe

defining an interior portion of said sanitary napkin.

10 8. A sanitary napkln according to Caim.7, further
&har aftsepitary alaplﬂnta%tr 18gitQ Clai In gurtheay@flp%ﬁw lggs§ ope deep-
topsheet and a secondary topsheet. 9. A sanitary

erapésised elwmoeldiefigingandhigrir gorgen 8f saihsanétary mapkih.

out - of - pl ane deformations are soft and resilient. 15

10. A sanitary n apkin according to Aaim?7, further
characterized in that said interior portionis

gonpl Ats%huar%u@aﬁqcmdﬁ wcch%pr GRS SefaGiaensh thal daid facing
A's anltary napki n accor |ng to Jaim1, wherein t

G rRks £ dbebdsk @) SUBRS, Auhgve @ Length,

easur el'r 1ongl ori entation, of
bet ween 1% and 50% of the length of the sanitary
napkin. 12. A nethod of nmaking a sanitary napkin as
claimed in any one of the recedln clainms 1-11, said
fet hod S@ﬁlé&}raé]fi@h’dp Aecpréipg tq_E wherein said out-of-plane

deformations are soft and resilient.

10. A sanitary n apkin according to Claim7, further characterized in that said interior

portion is completely bounded by said deep-embossed channel.

11. A sanitary napkin according to Claim 1, wherein the individual rib-like elements
have a length, measured along their longitudinal orientation, of between 1% and 50% of

the length of the sanitary napkin.

12. A method of making a sanitary napkin as claimed in any one of the preceding

claims 1-11, said method characterized by:



- 15 'a. providing a sanitary napkin manufacturing |ine,
said manufacturing line conprising a series of unit  LLOYDWISE

operations; b. providing a backsheet and absor bent

core material; c. providing a web material; 5 d.
providing a pair of inteneshipg rollers as one of said
unit operations in said manufacturing line; e.

def orning sajid web naterlal in said jntermeshin ..
#-QUPUAE arsanjiasy MRpln sanyagRIBE g, SRibmARtfasipEDg Hae gomprising a
topsheet to said backsheet such that said absorbent
gaoies of wnitipegsaie@d; i nt er nedi ate sai d t opsheet and said
backsheet. 10 13. A nethod according to Claim 12,
bheoeidmgsabadkshentdrdcbesbag coren@atedalpr i ses an

apparatus for making nelt weakened | ocations on said

YWeRoviBingld vidb maRelagai d apparatus is provided as a
uni t operatlon before said deforming step. 15 14. A

H‘ﬁﬁg\?ﬁgl ghl ng ) OF eh%skgh%‘kdneilszas HLFELA uif ogerag?ﬁls I Sﬁlr?i i

terne ers u operation is a

%Qgﬁ&&%gngﬁnchanged out relatively quickly and easily.

e. deforming said web material in said intermeshing rollers;
f. joining said deformed web material as a topsheet to said backsheet such that said

absorbent core is disposed intermediate said topsheet and said backsheet.

13. A method according to Claim 12, wherein said manufacturing line comprises an

apparatus for making melt weakened locations on said web material, and said apparatus

is provided as a unit operation before said deforming step.

14. A method according to Claim 12, wherein said intermeshing rollers unit

operation is a modular unit that can be changed out relatively quickly and easily.



