ABSORBENT ARTI CLE HAVI NG A TUFTED TOPSHEET FI ELD OF THE | NVENTI ON An
absorbent article having a tufted topsheet. BACKGROUND OF THE | NVENTI ON
Absor bentwenviodiezs3such as di sposabl e di apers, inconti n@eQTaSpeoowsIdus,
cataneni al products, and the like are widely used and nuch effort has been
expended to inprove the effectiveness and functionality of these articles.
I n general such articles have a fluid pervious topsheet, a backsheet, and
an absorbent core between the topsheet and backsheet. Conventi onal
topsheets used in absorbent articles typically exhibit a tradeoff between
fluid acquisition/retention performance of the topsheet and confort of the
t opsheet against th §$§ﬁ ' Iy Ry i rtions of
absorbent articles %g t %%Nﬁégwég%%%gﬁyﬁé%&%gﬁt Eefﬁlgfi ts. For
instance, in the center portion of an absorbent article, a topsheet having
a high fluid acquisition rate m [ Further, in the center
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desi rabl e so tAmabsdrbnt weiake dnvidpesifedtopbleel. a sticky sensation agai nst her

| abi a. For portions other than the center portion of an absorbent article,
a surface texture that is soft and supple m ght be desirable so as to
reduce chafing that m ght BACKGRSUNDeOMEHAEENVEDNUESNand the peri pheral
parts of an absorpent article rub against the wearer's body. Wien worn,
absorbent arti F%'mﬁéﬁﬁkéﬂf a&ﬂﬁ?ﬁ?ﬁ?Fﬁp?ﬁém¥ﬂ?%¥¥%WWéyﬁﬁ %Wm%ﬁape of the
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curved features. For instance, where the legs join the trunk of the person
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the | egs gRdedNEvat 8 and BE absdeRd cofhiiin e BpHBTRII bRke@t ch al so tends
to be defined by a region having curved boundaries. For absorbent articles

such as sani t &o)vanspndl ppsheelsjugpsan absortisat agpeles typicallyexkipiy e gdgodighcpreesf a

woman to tﬁﬁcpﬁddﬁﬁitﬁ)h/rﬁtgm‘éh 5&%9&@ offﬁfé%ﬁﬁéet VROl dort bh@e %%&%Pfgﬁfnsﬂﬁé icle
can be attached to the wonan' s panty and flaps attached to the absorbent

articl e reghe’sseinydisp edrm ddisrenedeagnsoft abdoebent atides mighyi kerdegnadielivisman' s
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reasons for | I nclhu at ess expensi ve naterl al's can be used as the
t opsheet sdcld semaubragtaini ieg labas ther patortsexter than lde cemweportion of an absorbent

article, a surface texture that is soft and supple might be desirable so as to reduce chafing that

might occur as the wearer moves and the peripheral parts of an absorbent article rub against the

wearer’s body.

When worn, absorbent articles generally conform to the three-dimensional shape of the

wearer’s body. In the crotch region of a woman, there are a variety of curved features. For

instance, where the legs join the trunk of the person in the crotch, there are portions where there

are curved boundaries between the legs and the trunk. The labial region of a woman’s crotch

also tends to be defined by a region having curved boundaries. For absorbent articles such as

sanitary napkins designed to be worn in the crotch region of a woman to capture fluid

discharged from her vagina, the absorbent article can be attached to the woman’s panty and flaps

attached to the absorbent article might be wrapped about edges of the crotch region of the

woman’s panty. The leg openings of the crotch region of common panties tend to be curved and

the body facing surface of absorbent articles generally conform to this curve when worn.



Accordingly, there is a continuing unaddressed need for absorbent articles
havi ng a topsheet in which different portions of the topsheet have

di f f er entwoharezatasi sti cs that provide different benefi PeTius2aohf®aent
portions of the topsheet. SUMVARY OF THE | NVENTI ON An absorbent article
conprising a topsheet and an absorbent core in facing relationship with the
topsheet. The topsheet has a | ongitudinal centerline, a transverse
centerline orthogonal to and intersecting the |ongitudinal centerline, and
a parallel transverse axis parallel to4he transverse centerline. The

| ongi t udi nal centerline is dividable into thirds. One third of the
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portion of the topsheet devoid of tufts. The tuft region |ateral boundaries
are spaced apart from each other by a distance gradually increasing froma

m ni num at the parall el trarmmmﬂna@[:smmlwgmmm at one or both
| ongi tudi nal |y opposi ng ends of the tuft reglon | at eral boundaries or are
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| ongi tudi nal | y opposing ends of the tuft region |ateral boundaries. BRI EF

DESCRI PTItORNOpteryeptinprisg o N dmpizenterling, apdegreial fagswrseaxis gprabieltasy vi ew of

an absor Qﬁﬂ&ve@s@fcbrﬁ&ﬁne Fhfélor?glthémé’i PSR Gvidfbl AR ARRR! PR niRr Jrigd € pl aced
in a panty. FIG is a schematic of a fibrous nonwoven web and tufts. FIG
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fi brous nonwov a perspective view of a tu
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port) o0 ghe e Sk AP L i e By LA S
in FI G Doundaries symmetrically disposed on opposing sides of the longitudinal centerline. Each tuft
region lateral boundary is defined by a line or a portion of a line extending along at least part of
the longitudinal centerline and separating a plurality of the tufts from a portion of the topsheet
devoid of tufts. The tuft region lateral boundaries are spaced apart from each other by a distance
gradually increasing from a minimum at the parallel transverse axis to a maximum at one or
both longitudinally opposing ends of the tuft region lateral boundaries or are spaced apart from

each other by a distance gradually decreasing from a maximum at the parallel transverse axis to

a minimum at one or both longitudinally opposing ends of the tuft region lateral boundaries.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic of a top cutaway view of an absorbent article.
FIG. 2 is a schematic of an absorbent article placed in a panty.
IFIG. 3 is a schematic of a fibrous nonwoven web and tufts.
FIG. 4 is a schematic of a cross-section of a tuft.
FIG. 5 is a scanning electron micrograph of a tuft.

FIG. 6 is a schematic of a laminate having a fibrous nonwoven web and tufts.



FIG 11 is a schematic top cutaway view of an absorbent article, the
topsheet fornmed by a lamnate. FIG 12 is a schematic top view of an

absor bentweanoiogl1#3s3FI G 13 is a schenatic top view of amCahmsesdmstosarticl e.
FIG 14 is a schematic top view of an absorbent article in which the tufts
have a first color and the portion of the topsheet devoid of tufts has a
second color. FIG 15 is a schematic of a top cutaway view of an absorbent
article. FIG 16 is a schematic of an apparatus for formng tufts. FIG 17
is schematic of engagenent of rolls. FIG 18 is a schematic of a roll
having teeth. FIG 19 is a schematic of teeth on a roll. FIGS. 20-22 are
scanni ng el ec ey ! t Vi ng caps.
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DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is an illustration of a partial cutaway view of an absorbent article 5 comprising a
topsheet 30, a backsheet 10, and an absorbent core 20 disposed between the topsheet 30 and
backsheet 10. The topsheet 30 is in facing relationship with the absorbent core 20. The topsheet
30 and absorbent core can be considered to be in facing relationship if one surface of the
topsheet is oriented towards the absorbent core 20. The topsheet 30 can be in facing relationship
with the absorbent core 20 even if an additional layer or layers of material are between the
topsheet 30 and the absorbent core 20. The absorbent core 20 can be described as being in fluid
communication with the topsheet 30. That is fluid can be transmitted from the topsheet 30 to the
absorbent core 20 directly or through an intermediate layer or layers between the topsheet 30
and absorbent core 20. For example, the topsheet 30 and absorbent core 20 can be in facing
relationship such that one side of the topsheet 30 faces the absorbent core 20. The topsheet 30 is
referred to herein as a generally planar, two-dimensional web, the length and width of which are
substantially greater than the thickness of the web. The absorbent core 20 can be the absorbent

core employed in ALWAYS Ultra or INFINITY sanitary napkins, manufactured by The Procter



symmetric about the | ongest dinension of the absorbent article, the

| ongi tudinal centerline L can divide the absorbent article into hal ves and
can be a wongmat7#snmensi on of the absorbent article 5. Fom/use@basde; for an
absorbent article 5 worn in the crotch region of the wearer, the

| ongi tudi nal centerline L can divide the absorbent article 5 into left and
right halves, left and right being taken fromthe vi ewpoint of the wearer
properly wearing the absorbent article 5. The topsheet 30 has a transverse
centerline T that is orthogonal to the Jongitudinal centerline L and

bi sects the longitudinal centerline L. The |ongitudinal centerline L and
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the tufts, 70 fromagportion of, the Lopshept 30 that s, devold gf the tufts
wearer’s anus when the absorbent article 5 is worn. The middle third 50 is the portion of the
topsheet 30 that is generally aligned with the crotch area between the wearer’s legs proximal to
the vagina. The front third 131 and rear third 140 are at longitudinally disposed ends of the
absorbent article 5 and the middle third 50 is between the front third 131 and rear third 140. The
parallel transverse axis TP intersects the longitudinal centerline L in the middle third 50 of the
absorbent article 5. The longitudinal centerline L. has a length 142 defined by the dimension of
the topsheet 30 measured along the longitudinal centerline.
The absorbent article 5 has a body facing surface 120 that is the face of the absorbent
article 5 that is oriented towards the wearer when the absorbent article 5 is in use.
The topsheet 30 can comprise a fibrous nonwoven web 60 and tufts 70. The topsheet can
further comprise a pair of tuft region lateral boundaries 80. The tuft region lateral boundaries 80

can be symmetrically disposed on opposing sides of the longitudinal centerline 1.. The tuft



straight or curved geonetric feature that is generated by noving a point
and that has extension only along the path of the point. The absorbent core
20 can bewbepbweamsshe fi brous nonwoven web 60 from whi cirCThES2009/0529450
extend and the backsheet 10. The absorbent core 20 can have a pair of core
| at eral edges 160 spaced away fromthe |ongitudinal centerline L. The tuft

region |ateral boundaries 80 are illustrated herein as lines for clarity,
the lines representing the boundary between the different portions of
topsheet 30. Actual lines (e.g. printedylines, pignented lines etc.) need

not appear on the topsheet 30 to denmarcate the tuft region lateral

boundar i %é%lgtpvﬁteﬁﬁtb danés% hta{fg lton 1ﬁﬂlngﬁ ﬁp\t/?gﬁelg Encﬁ%‘f n %%k%/tuﬁ Qeeg%?{]lg@ﬁl the

| ocation a ere 1s a contrast apart (0} rous
nonwoven bpeidag08theniba defingfltby atige amcbraom@ratlin@fseﬁard@m@aglum@mr@f\ﬁé@tuf@m 60 t hat

is devoi qro?lg g{—ﬁoﬁ gff s toérmef:t% tﬁ%]?\,\(%a/l 1'& of h éuf%‘s 70t rAelug cfah be gcg‘{m erelfl"f‘q ﬁrfl

boundari es sposed on opposi ng
| ongi t udmrraﬂghtcm ratnezedl ge;«metnc f¢iarte tluas is geh@rat.'edubjz mloelggetpoinameirthdt hboexaohaiones 80
i tudi nal

canbemr of Lone another wi t

cont or 1 1 iasCAongTREETy B pERtal L Aouhl el AEPRES riethife LRRELAHBRY a

| east parvtzebcﬁfo ftdmewhmnmettuﬁfﬁ themélﬁcemb bﬁtfksllee(H) drhe absoff@hecdrhizNcaamavd ocat i on
on the | ongitudi erline astral i ne ori ing fromthe

ongt £ uci ! Eah AR T M o oAl e G Bt centerline L
wi | I i nt er sectrhawdiutfion RGir&MolttafEH0 d@@unﬂ@laamd HB)n ANinks ARSMATS@L Yin@pposi t e
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di stinct parts, two of which are spaced apart towards the absorbent article
lateral greien isgd dogplagss §0nRages diedulfesiantlaterabbasngiy 8¢ g befthelerasionias t he

central RAfith Bére N a ddAGad BRSREES p3QotiBfibrb® BERNETRIW W 6@%@9% dgRtglnyi th the
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need not I‘Qgel(():ne Isatse?ﬁ Iboa/ndary 805 gne tra?nggesrsely opposite sides of the longitudinal centerline L of the
topsheet 30. Thus, when the body facing surface 120 of the absorbent article 5 is viewed, the
tuft region lateral boundaries 80 can divide the topsheet 30 into at least three distinct parts, two
of which are spaced apart towards the absorbent article lateral side edges 32 of the absorbent
article 5 and one of which is the central part 34 of the topsheet 30 that is generally coincidental
with the longitudinal centerline ..
The central part 34 of the topsheet 30 can function primarily as a fluid collecting
component and the parts of the topsheet spaced apart towards the lateral side edges 32 can
function to provide for skin comfort and/or as a barrier to fluid runoff.
The tuft region lateral boundaries 80 can be spaced apart from each other by a distance
100 that is gradually increasing from a minimum at the parallel transverse axis TP to a

maximum at one or both of the longitudinally opposing ends 81 of the tuft region lateral

boundaries 80. The distance 100 can gradually increase as a function of location along the



beyond which the topsheet 30 is devoid of tufts. One or nore of the tuft
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topsheet 30. Tuft region |ateral boundaries 80 that are spaced apart from
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parallel transverse axis TP to a maximum at longitudinally opposing ends 81 of the tuft region
lateral boundaries 80 can tend to coincide with the natural contours of the woman’s crotch where
her legs join her crotch. Soft and supple tufts 70 having tufts 70 formed from a soft and supple
fibrous nonwoven web 60 on the topsheet 30 laterally beyond the tuft region lateral boundaries
80, that is, away from longitudinal centerline L., can make the absorbent article 5 more
comfortable to wear as the woman moves. The part of the topsheet 30 between the tuft region
lateral boundary 80 and the longitudinal centerline L. can be devoid of the tufts 70. The part of
the topsheet 30 between the tuft region lateral boundary 80 and the longitudinal centerline L. can
comprise other structural features to provide for improved fluid acquisition and fluid retention,
such as apertures.
The tuft region lateral boundaries 80 can extend along more than about 35% of length of
the longitudinal centerline I.. The tuft region lateral boundaries 80 can extend along between

about 35% and about 85% of the length of the length of the longitudinal centerline 1.. The tuft



of the longitudinal centerline L. Wthout being bound by theory, it is

t hought that tuft region |ateral boundaries 80 can have a length that is
roughly twe 28887358 | arger than the | ength of the typi caCTWwSa000/052985 | abi al
region or length of the intersection between her |eg and her crotch and be
practical. The tuft region |ateral boundaries 80 can extend al ong nore than
about 50 mMmof the Iength of the longitudinal centerline L. The distance
100 between tuft region |ateral boundaries 80 can be a m ni num of about 10
mm at the parallel transverse axis TP. ;The di stance 100 can be a naxi num of
about 120 mm Tufts 70 can also aid with fluid acquisition, provide for
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the base of the tufts, thereby forming small capillaries having high suction to drive fluid flow.
The looped fibers 110 of the tuft 70 can provide for separation between the wearer’s body and
the topsheet 30 by structurally acting as arches of fibers 110 that resist compression, which also
can reduce rewet upon compression. Tufts can be a plurality of raised loops of fibers or a pile of
fibers integral with and out of plane of the web from which the loops or pile extend.

A portion of a topsheet 30 comprising a fibrous nonwoven web 60 and tufts 70 is shown
in FIG. 3. The fibrous nonwoven web 60 has a first surface 12 and a second surface 14, a
machine direction MD and a cross machine direction CD, and an out of plane Z direction, as is
commonly known in the art of nonwoven webs. The first surface 12 can be the body facing
surface 120 of the topsheet 30. The fibrous nonwoven web 60 can be comprised of substantially
randomly oriented fibers, randomly oriented at least with respect to the MD and CD. By
substantially randomly oriented it is meant that, due to processing conditions, there may be a

higher amount of fibers oriented in the MD than the CD, or vice-versa. For example, in

spunbonding and meltblowing processes, continuous strands of fibers are deposited on a support



spunbondi ng and nel t bl owi ng processes, continuous strands of fibers are
deposited on a supportnoving in the MD. Despite attenpts to nmake the
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opposed to the CD. Fibrous nonwoven web 60 can be any known nonwoven web
conprising fibers having sufficient elongation properties to be forned into
t he topsheet 30 described herein. Fibrous nonwoven web 60 can conprise a
plurality of tufts 70, the tufts 70 conprising fibers 110 integral with and
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expr essedoule defhetures deeper within the absorbent article 5, such as absorbent core 20. Tunnel
shaped tufts 70 can be desirable on the portion of the topsheet between tuft region lateral
boundaries 80 to collect fluid and on the portions of the topsheet laterally beyond the tuft region
lateral boundaries 80 to provide a back up structure to capture fluid that might runoff the
topsheet 30.

The term fibrous nonwoven web refers to a web having a structure of individual fibers or
threads which are interlaid, but not in a repeating pattern as in a woven or knitted fabric, which
do not have randomly oriented fibers. Nonwoven webs or fabrics have been formed from many
processes, such as, for example, meltblowing processes, spunbonding processes,
hydroentangling processes, spunlacing processes, airlaying, and bonded carded web processes.
The basis weight of nonwoven fabrics is usually expressed in grams per square meter (gsm) and
the fiber diameters are usually expressed in microns. Fiber size can also be expressed in denier.
The basis weight of fibrous nonwoven web 60 can range from 10 gsm to 500 gsm. The

constituent fibers of fibrous nonwoven web 60 can be comprised of polymers such as



The basis wei ght of fibrous nonwoven web 60 can range from 10 gsmto 500
gsm The constituent fibers of fibrous nonwoven web 60 can be conprised of
pol yner s wochigapisByet hyl ene, pol ypropyl ene, pol yest er, pamashéoeos45 her eof .
The fibers 110 can conprise cellul ose, rayon, cotton, or other natural
materials or blends of polyners and natural materials. The fibers 110 can
al so conprise a super absorbent material such as polyacrylate or any

conbi nation of suitable materials. The fibers 110 can be nonoconponent,

bi conponent and/or biconstituent, roundy, non-round fibers (e.g., shaped
fibers or capillary channel fibers), and can have maj or cross-sectional
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fibrous nonwoven web 60 can comprise fibers capable of experiencing sufficient plastic

deformation and tensile elongation, or are capable of sufficient fiber mobility, such that looped

fibers 110 are formed.

The term integral refers to fibers 110 of the tufts 70 having originated from the fibrous
nonwoven web 60. The looped fibers 110 of the tufts 70 can be plastically deformed and
extended fibers 110 of the fibrous nonwoven web 60. Integral is to be distinguished from fibers
introduced or added to a separate precursor web for the purpose of making tufts. The average
fiber diameter of fibers 110 in the tuft 70 can be less than the average fiber diameter of the fibers
110 in the land area portions 1 of the fibrous nonwoven web 60 from which the tufts 70 extend

as a result of the formation process. Some fibers 110 urged out of plane to form tufts 70 may

not form loops but may be broken and have loose or broken fiber 18 ends, as shown in FIG. 4.



as aresult of the formation process. Sonme fibers 110 urged out of plane to
formtufts 70 may not form |l oops but may be broken and have | oose or broken
fiber 18 wodeio/@ssshown in FIG 4. Tufts 70 can have a t eCo/usedoglos2okh
measured fromthe fibrous nonwoven first surface 12 to the apex of the tuft
70. The average height of tufts 70 can be determ ned based on tufts | ocated
in a1l square centineter area. Tufts 70 can have a tuft base 72. The tuft
base is the portion of the tuft 70 proxinmal the first surface 12 of the
fibrous nonwoven web 60. A plurality ofgl ooped fibers 110 can converge with
one another at the tuft base 72. A scanning electron m crograph of an
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90 degrees Tuft region lateral boundaries 80 can be between parts of the topsheet 30 that differ in
affinity to water. Affinity to water can be quantified as contact angle of water to the fibers 110
in the fibrous nonwoven web 60. The affinity of fibers 110 for water increases as the contact
angle to water of fibers 110 decreases. The affinity to water of fibers 110 can be manipulated by
applying a surfactant (hydrophilic or hydrophobic) or lotion (hydrophilic or hydrophobic) to the
portions of the fibrous nonwoven web 60 that are desired to have a greater or lesser affinity for
water. Affinity to water of fibers 110 can also be manipulated by applying a generally
hydrophobic agent to the portions of the fibrous nonwoven web 60 that are desired to have a
particular affinity for water. Fibers 110 can be considered to be hydrophilic if the fibers 110
themselves are hydrophilic or rendered to be hydrophilic in some manner. A material can be
considered hydrophilic if the material has a static contact angle with water less than 90 degrees
or is rendered to have a static contact angle with water less than 90 degrees. Each tuft region
lateral boundary 80 can be between a portion of the topsheet 30 comprising a hydrophobic lotion

and the longitudinal centerline L. In such an arrangement, lotion can provide for improved



or is rendered to have a static contact angle with water |ess than 90
degrees. Each tuft region | ateral boundary 80 can be between a portion of
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centerline L. In such an arrangenent, |otion can provide for

i nprovedwearing confort of the absorbent article 5. The portion of the

fi brous nonwoven web 60 between the tuft region |ateral boundaries 80 can
be treated with a surfactant to aid in fluid acquisition. Thereby, the tuft
region |ateral boundaries 80 can serve;as a visual cue to the wearer about
how much additional fluid capacity the absorbent article m ght have and the
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webs. The fibrous nonwoven web 60 and polymer film 130 can be joined by adhesive, thermal
bonding, ultrasonic bonding, and the like or can be joined by the mechanical engagement of the
tufts 70 from the fibrous nonwoven web 60 erupting through and or above the first surface 12 of
the polymer film 130.

Laminate topsheets can be desirable because such an arrangement allows for the body
facing surface 120 of the topsheet 30 to have two different materials presented to the body of the
wearer, each of which can provide for a different benefit or function.

Laminate 125 has a first surface 12 and a second surface 14, the first surface 12 and
second surface 14 forming sides of the laminate. EFach layer of the laminate can have a first
surface 12 and second surface 14. Thus, the laminate 125 can be described as being arranged
such that the second surface 14 of polymer film 130 is facing the first surface 12 of the fibrous
nonwoven web 60. The second surface 12 of fibrous nonwoven web 60 can be facing the

absorbent core 20 and can be in fluid communication with the absorbent core 20.



surface 12 and second surface 14. Thus, the |l am nate 125 can be descri bed
as being arranged such that the second surface 14 of polynmer film 130 is
faci ng thwof2oreat173sar f ace 12 of the fibrous nonwoven webPE@/USTHR/0S®eDNd
surface 12 of fibrous nonwoven web 60 can be facing the absorbent core 20
and can be in fluid communication with the absorbent core 20. The | am nate
125 can have exposed portions of the first surface 12 of the polyner film
130 and a plurality of tufts 70 which are integral extensions of the fibers
110 of the fibrous nonwoven web 60. Theg,tufts 70 can have the same physi cal
structure as the tufts 70 described above for the tufts 70 di sposed on the
fibrous nonwo LIRS
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t hat upon ebgqu encing the strain of fibers 110 fromthe fibrous nonwoven
web 60 béi ﬁg urged out-of plane in the direction of the polynmer film 130,
t he pol yner fiThepdigfemiilhd 130wph be m;qm]:;hnetrlﬁlah stitddes for dnlfloymentud hepshcburfous
nonwovenvve 60 can e d throu e Dol ymer f|Im130tof rmtufts 70.
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and a locatjon of rupture 253 is present, the location of rupture providing
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331 can be an integral extension of the polymer film 130. The cap 331 can
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means or|a7%| nated fromthe polynmer film 130 ang is to be distinguished from

a substratle introduced to or added to a separate precursor web for the
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bet ween acen e mcro ures are Size

di nensi oriéabf ﬂwqjolylntwﬁlmhmluhéﬁbmhemtrww&l wetno(havshoarnimKiGnIm di mensi on
smal ['er than %ecap 31 cal?ge glll 1Sn egra(f tenswn o?rile polymer film 130. The cap 331 can be a
plastically deformed extended substrate of the polymer film 130 and integral with the polymer
film 130. Integral, in reference to the cap 331, means originated from the polymer film 130 and
is to be distinguished from a substrate introduced to or added to a separate precursor web for the
purpose of making a cap.

The polymer film 130 can be microtextured polymer film. By microtextured it is meant
that the there are a plurality of microfeatures in the precursor web between the tufts 70, such
microfeatures being sized and dimensioned so that a plurality of microfeatures can fit between
adjacent tufts 70. 'That is, the micro features are sized and dimensioned such that the
microfeatures can have a maximum dimension smaller than one-half the distance between
adjacent tufts 70. The microfeatures can, for example, be microapertures or micro bubbles,
examples of which are disclosed in U.S. Patent No. 7,402,732, issued to Stone et al. and U.S.
Patent No. 4,839,216 issued to Curro et al., U.S. Patent No. 4,609,518 issued to Curro et al., and
U.S. Patent No. 4,609,518 issued to Curro et al. The polymer film 130 can be an apertured

polymer film 130, the apertures of which each have an area of between about 0.01 mm® and



adj acent tufts 70. The m crofeatures can, for exanple, be m croapertures or
m cro bubbl es, exanples of which are disclosed in U S. Patent No.

7,402, 732y0i28nE@BBo Stone et al. and U. S. Patent No. 4p839iS2d8/0fm3ued to
Curro et al., US. Patent No. 4,609,518 issued to Curro et al., and U.S.
Patent No. 4,609,518 issued to Curro et al. The polynmer film 130 can be an
apertured polyner film 130, the apertures of which each have an area of

bet ween about 0.01 mM®2 andabout 0.78 mm . The m crofeatures can be raised
portions. Raised portions can be integral extensions of the polynmer film
130 or can be materials added to the surface of the polyner film 130. Caps
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first surface 12 o 0 and general |y becomes narrower
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bet ween trhgute?58. base 72 and t he dlstal portion 231 of tuft 70 Slnllarly,
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of the  proximal the first surface 12 of the polymer film 130 and generally becomes narrower towards
the portion of the cap covering the distal portion 231 of the tuft 70. The cap 331 can have a cap
base 271 proximal the first surface 12 of the polymer film 130. The cap base 271 can be
narrower than a portion of the cap 331 away from the cap base 271. The first opening 251 can
be uppercase omega shaped (Q) such the first opening 251 is narrower proximal the first surface
12 of the polymer film 130 than at a location midway between the tuft base 72 and the distal
portion 231 of tuft 70. Similarly, if a second opening 252 is present, second opening 252 can be
arch shaped such that the second opening 252 is broadest proximal the first surface 12 of the
polymer film 130 and generally narrows towards the portion of the cap 331 covering the distal
portion 231 of the tuft 70. The second opening 252 can be uppercase omega shaped (€2) such
that the second opening 252 is narrower proximal the first surface 12 of the polymer film 130
than at a location midway between the tuft base 72 and the distal portion 231 of tuft 70. The

second opening 252 can oppose the first opening 251 in that the tuft 70 is between second



polymer film 130 and generally narrows towards the portion of the cap 331
covering the distal portion 231 of the tuft 70. The second opening 252 can
be upper caeecomwmgs3shaped (W such that the second openiPOl/UR2®9i0S29a%r r ower
proxi mal the first surface 12 of the polynmer film 130 than at a | ocation

m dway between the tuft base 72 and the distal portion 231 of tuft 70. The
second openi ng 252 can oppose the first opening 251 in that the tuft 70 is
bet ween secondopeni ng 252 and first opening 251. The first opening 251, the
second openi ng 252, and any additional jgpeni ngs can nmake the | am nate 125
fluid pervious. If there is a first opening 251 and a second openi ng 252,
the cap : n r t two
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10, cap 331 can have caﬁglen gth 161 and a cap_w dth 162. The cap |length 161
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aspect of the cap 331 can be greater than about he aspect ratio
of the camﬂs&ﬁ can be greater than about 1. The aspect ratio of the cap 331

can be greater Lo 1o Qf C

greater than asgagwaﬂpﬁﬁ;ééﬁg'éﬁm%ﬁ@ﬁgg(% : gﬁluﬁﬁghq ggaggﬁ%%aégﬁgaé

hi gher adgredt 1Glatficap d3lnis lakenor e bmtffteoelafbﬂuet dponiag 2dbser werndghetihgetddfiZnat e
125 and m I er t, 5l | Qr e I of in a
di rect s on Brrhasb Bt s ¥ sl STl ozt L bE e HANFuh 0 BUIEAE ey W5 od
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1?)C/)r J;nhﬁgl ?gllﬁ %Ee)f n]éél% ﬁ‘legatlo \IVQeSn the cap engﬁﬁlq%i !'n%r tihg%apbvev;[d\ﬁle?& ftl cap %%1.1;1'196:
aspect ratio of the cap 331 can be greater than about 0.5. The aspect ratio of the cap 331 can be
greater than about 1. The aspect ratio of the cap 331 can be greater than about 1.5. The aspect
ratio of the cap 331 can be greater than about 2. In general, it is thought that caps 331 having a
higher aspect ratio can be more noticeable to an observer of the laminate 125 and might also
better resist fluid flow along the surface of web 1 in a direction orthogonal to the long axis La of
the tuft 70.

Caps 331 in laminate 125 are thought to mask or partially mask fluid that is collected by
the laminate 125 and remains in the capillaries between fibers 110 forming tuft 70. Such a
laminate web employed in an absorbent article such as a wipe, a sanitary napkin, a tampon, or a
diaper can be appealing to the user (or caregiver) in that potentially unsightly urine, menses,
feces, or other liquid retained in the capillaries between fibers 110 forming tuft 70 will be
obscured or partially obscured from the viewer. In an absorbent article such as a sanitary
napkin, in absence of the caps 331, tufts 70 can essentially have the color of menses, which

might be unattractive to the user of the sanitary napkin. The caps 331 cover or partially cover



| am nate web enpl oyed in an absorbent article such as a wpe, a sanitary
napkin, a tanpon, or a diaper can be appealing to the user (or caregiver)
in that psbDentoaEbrisy unsightly urine, nmenses, feces, or @®CHAS20000619ds
retained in the capillaries between fibers 110 formng tuft 70 wll be
obscured or partially obscured fromthe viewer. In an absorbent article
such as a sanitary napkin, in absence of the caps 331, tufts 70 can
essentially have the col or of nenses, which mght be unattractive to the
user of the sanitary napkin. The caps 331 cover or partially covertufts in
which nenses is held and can make the |am nate 125 appear less red or even
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As used herein, the term “opacity” refers to the property of a substrate or printed
substrate which measures the capacity of the substrate to hide or obscure from view an object
placed behind the substrate relative to point from which observation is made. Opacity can be
reported as the ratio, in percent, of the diffuse reflectance of a substrate backed by a black body
having a reflectance of 0.5% to the diffuse reflectance of the same substrate backed with a white
body having an absolute reflectance of 89%. Opacity can be measured as described in ASTM D
589-97, Standard Test Method for Opacity of Paper (15°/Diffuse Illuminant A, 89% Reflectance
Backing and Paper Backing).
A substrate high in opacity will not permit much, if any, light to pass through the
substrate. A substrate having low opacity will permit much, if not nearly all, light to pass
through the substrate. Opacity can range from O to 100%. As used herein, the term “low

opacity” refers to a substrate or printed substrate having opacity less than 50%. As used herein,



body having an absolute reflectance of 89% Qpacity can be neasured as
described in ASTM D 589-97, Standard Test Method for Opacity of Paper
(15/ Di f f vwo 2bidumisaant A, 89% Refl ect ance Backi ng and Pap&rusBaoksisgy. A

substrate high in opacity will not permt much, if any, light to pass
t hrough the substrate. A substrate having |low opacity will permt nuch, if
not nearly all, light to pass through the substrate. Opacity can range from

0 to 100% As used herein, the term"low opacity" refers to a substrate or
printed substrate having opacity |ess fpan 50% As used herein,the term
“high opacity” refers to a substrate or printed substrate havi ng opacity
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tufts 70 isgbsinantthalatyle Q@M@S’si(ilhmp@fﬂd)ﬂy&lﬁe lhinlnme36. Such an

Tufts 70 erupting from fibrous nonwoven web 60 can be mechanically engaged with the
polymer film 130 as the cap base 271 can constrict upon the tuft 70 (and/or second tuft). This
indicates a certain amount of recovery at the cap base 271 that can tend to constrain tuft 70 from
pulling back through the polymer film 130. There can be a plurality of tufts 70 that are closely
spaced to one another such that the tufts 70 substantially cover the polymer film 130. Such an
arrangement can provide a composite topsheet 30 that presents a film as the body-facing surface
120 in some parts of the topsheet 30 and presents a nonwoven as the body facing surface 120 in
other parts of topsheet 30.

The fibrous nonwoven web 60 can be relatively hydrophilic as compared to the polymer
film 130. That is, the fibrous nonwoven web can have a contact angle to water less than the
contact angle to water of the polymer film 130. The contrast in the fluid interaction properties of
the substrates can be controlled as part of the process of selecting the materials and/or applying

chemical treatments to the materials themselves. A relatively hydrophilic fibrous nonwoven



arrangenment can provide a conposite topsheet 30 that presents a filmas the
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t r ansver sepshxdt SO BRwtén the fifirtgiuimlagdral boundaries can be an island comprising a plurality of
tufts 70 surrounded by a portion of the topsheet 30 devoid of tufts 70. Such an arrangement
might provide comfort to the wearer’s labial region from soft and supple tufts 70.

Tuft region lateral boundaries 80 that are spaced apart from each other by a distance 100
that is gradually decreasing from a maximum at the parallel transverse axis TP to a minimum at
one or both of the longitudinally opposing ends of the tuft region lateral boundaries 80 are
thought to possibly provide a number of benefits. For instance, the labial region of a woman’s
crotch can be generally shaped such that it is somewhat narrow towards the woman’s front and
back and broader between the front part of the labia and the rear part of the labia. Thus, the
portion of the topsheet 30 between the tuft region lateral boundaries 80 can be arranged to have
the same plan shape as the woman’s labial region. Such area can be provided with tufts 70 that
are soft and might help capture fluid. Alternatively, tufts 70 might be provided between the tuft
region lateral boundaries 80 and the lateral side edges 32 of the absorbent article to resist lateral

flow of fluid off the surface of the topsheet 30. Furthermore, stain patterns on absorbent articles



one or both of the longitudinally opposing ends of the tuft region | ateral
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70 and the part of the topsheet 30 between the tuft region lateral boundaries 80 can be
surrounded by a part of the topsheet 30 comprising the tufts 70. That is, the portion of the
topsheet 30 between the tuft region lateral boundaries 80 can be an island devoid of tufts 70
surrounded by a sea of tufts 70. In such an arrangement, the out of plane structure of the tufts 70
can be employed to reduce the potential for fluid to run off the topsheet 30 and to provide
comfort to the wearer in areas of the topsheet 30 away from the most central portion of the
topsheet 30 that come in contact with the wearer’s labia.

A tuft region end boundary 82 can connect tuft region lateral boundaries 80 that are on
opposing sides of the longitudinal centerline .. The tuft region end boundary 82 can be defined
by a line or portion of a line separating a plurality of the tufts 70 from a portion of the topsheet

that is devoid of tufts 70.
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used as td@nif@pdhaatiace texture on the portion of the topsheet 30 that might come into contact with
the wearer’s labia.

Topsheets 30 of absorbent articles 5 are often white to connote the cleanliness of the

absorbent article 5 prior to use or in use. If the fibrous nonwoven web 60 used as the topsheet
30 is white, tufts 70 on the nonwoven web can be difficult for the user to visually discern.
Providing color to the portion of the topsheet 30 comprising tufts 70 might make it easier for the
wearer to discern that portion against the portion of the topsheet 30 devoid of the tufts 70. For
embodiments comprising a portion of the topsheet 30 devoid of the tufts 70 that is an island
surrounded by a sea of tufts 70, providing a difference in color between the portion of the
topsheet 30 comprising tufts 70 and the portion of the topsheet 30 devoid of tufts 70 can provide
the wearer with visual cues and boundaries to more easily assess whether the used absorbent
article 5 needs to be exchanged for a fresh absorbent article 5. Color can be provided to the tufts
by printing on the tufts 70 by laser printing, inkjet printing, rotogravure printing, or other

suitable printing technology.



30 is white, tufts 70 on the nonwoven web can be difficult for the user to
visual ly discern. Providing color to the portion of the topsheet 30
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enbodi ments conprising a portion of the topsheet 30 devoid of the tufts 70
that is an island surrounded by a sea of tufts 70, providing a difference
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The CIE LAB systemis simlar to nt er , on three
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i ndependen represen axi s, representlng the axi s
r ed/ gr eenpécHacally E&h*, aml b*. green), while b* represents the axis yell ow bl ue
(+b = yellow then; coior 1s)def1ned according to this system L.* represents lightness (0 = black, 100
= white), a* and b* independently each represent a two color axis, a* representing the axis
red/green (+a =red, -a = green), while b* represents the axis yellow/blue (+b = yellow, -b =
blue).
A color may be identified by a unique AE value (i.e., different in color from some

standard or reference), which is mathematically expressed by the equation:
AE*= [(L*X. — L*Y)? + (a*X. — a*Y)? + (b*X — b*Y)*]"
X’ represents the standard or reference sample and ‘Y’ is the variant.
The Hunter color meter is configured to yield 3 values (LL*, a*, b* and AE* which is total

color). The L* value is the percent of the incident (source) light that is reflected off a target

sample and onto the detector. A shiny white sample will yield an LL* value near 100. A dull



A color may be identified by a unique DE value (i.e., different in color
fromsone standard or reference), which is mathematically expressed by the
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represents the standard or reference sanple and 'Y is the variant. The
Hunter color neter is configured to yield 3 values (L*, a*, b* and DE*
which is total color). The L* value is the percent of the incident (source)
light that is reflected off a target sanple and onto the detector. A shiny
white sanmple will yield an L* value neaf 100. A dullblack sanple will yield
an L* value of about 0. The a* and b* val ue contains spectral information

for the SANRLEN,IPASH bikiGnd s Witk Weldh CREES: L6+ AMRUMnREs PegEn in the
sanpl e. The éﬁg 3@r%o$ ?he\bort i's t% E%:sé%ECtgﬂﬂgasgg&E%(%ﬁe area upon
whi ch coligiormasiog derehesampies Hositibea frecdie, indif4tés thhenging ef gy¢entihepamnplebei ng t he
| ar gest port i rovid Vi I.s.smal | er than
the ar ea upon LERREpLRE bl BYbEERCA 2520 AUERY 58 hATh obB VR Dort "oan
be used. nicaBurémemddrodiec anmde,evithpbe tizecanhdywridseg thaMigegs part@vblablactmt ar ea vi ew.
The instrune€ i.brat.ed . usin an te and black tiles

) L (i)rsa taoe be C@Ltt smaller tha egal est Igag%hmio a% d Illt
suppl i ed BYVEHATREPIRENDE HUAEE (P &1° 2pF U800 PEICh SEOF BraHELS T R ey s, A
st andar d,A D2dustdiamdie@pog Rhzeouspd. o8 Oduineh dismetsigebrican heasd hevihd£0.8%pcha*, and
b* values. The cqlar of parts of the taopsheet js .nea ed .usi ng..a
et | act ard S CTHaBHORSTED b oo B ER PO BRI R R S SN EDIE. 04
" St andar dhPmaginhenembRrfadaditairidr tgusSPpaGhdaaphatnaet ri c Data for Obj ect - Col or
Evaluation". This standard nethod is foll owed but specif;c*instgunent
settings and SafdPHgindrsdarnerized Rogidvss wef & nepsue by it o7 a8d fpveucol or

can be_rGMQ%b@Qoﬂ ik 8f 1B ¢ Em%h@nghﬁﬁ%ﬁ%@,%Q&kaﬁ&ﬂﬁ@&ﬂ@h&n§é@ﬁﬁard as
specified in ASTME 1164-94 and ASTM D22§4-93, section 6.2. This consists

of three aggrdanse witk mghod MHVEE U ek9% afandard Pragifer{eis@btainge whi ch nmeasur es
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Appar at us Ref['ectance Spectrophotoneter 4570 Hunter Labscan XE, or
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sample "lightness”, a* which measures redness or greenness, and b* which measures yellowness

or blueness.

Apparatus

Reflectance Spectrophotometer ......45°/0° Hunter Labscan XE, or equivalent

HunterLab Headquarters, 11491 Sunset Hills Road, Reston VA 20190-5280 Tel: 703-
471-6870 Fax: 703-471-4237, http://www.hunterlab.com.

Standard plate ................... Standard Hunter White Tile Source: Hunter Color.

Equipment Preparation

1. Assure that the Spectrophotometer is configured as follows:

[lumination ..............Type C

Standard Observer....2°

Geometry ................45/0° Measurement angle

Port Diameter........... select port diameter based upon the area upon which color
measurement is to be made

Viewing area............. to be selected based upon the area upon which color

measurement is to be made



Il'lum nation Type C Standard Observer.. . .2 Geonetry 45/0 Measurenent
angle Port Dianeter select port dianeter based upon the area upon which
col or neawonremanr3sBs to be nade Viewi ng area to be sel eeCedshamas29pon t he
area upon which col or nmeasurenent is to be nadeUV Filter: Nom nal 2.
Calibrate the spectrophotoneter using standard black and white tiles
supplied with the instrunment according to manufacturer's instructions

bef ore begi nning any testing. Sanple Preparation 1. Unw ap, unfolded and
lay the product or article sanples flab,w thout touching or altering the
color of the body facing surface. 2. Areas on the view ng surface of the
pr oduct shoulq“pghéeh@?&ﬁ for measurenent and nust include the follow ng:
The reference region of the viewi ng surface. The variant region of the

vi ewi ng sur f ageCalibtg thotsprefropotanictarsisiof staidard/hlacki ang wdute fikes supiplicd wgh the
visibly o [ 1 ol . refere vari ant region.
Nbasurene%tgﬁ% &1?§h%ﬁg§%éﬁﬁgﬂémﬁvgg a%%gﬁéhg%mggmnﬁaﬂ§ﬁ?€%ﬂo shaded
portions. TesSaRplodeguragodl. COperate the Hunter Col ori et er accordlng to the
i nstrument manuf acf.urer S absor.bent e shoul d be
reasured | aying 1 B g0esVHE T B Eoaf oh b R SRR Niule EaBE Rt e

shoul d bahamqgﬁdcmehﬁmdnkhgﬁma@suﬂmmThe absorbent article should be placed
with its long_.direction endicular to the instrunment. 4, Measure the
oo sones soPect edreanovBeP Bl adur U el SRl b Sisedor BERELTS on
Reportingmanugmﬁaﬁ&ﬂh@ﬁmOWB@ reported results are really CIE L*, a*, b*. 2.

Record the L*, , b* values to the nearest 0,1 units.
The reference region of the viewing surface.
. The variant region of the viewing surface.
. Any other portions of the viewing surface having a visibly or measurably
different color from the reference or variant region. Measurements should not be made

overlapping the border of two shaded portions.

Test Procedure

1. Operate the Hunter Colorimeter according to the instrument manufacturer’s
instructions.
2. The absorbent article should be measured laying flat over the aperture on the

instrument. A white tile should be placed behind the pad.

3. The absorbent article should be placed with its long direction perpendicular to the
instrument.
4. Measure the same zones selected above for at least 3 replicate samples.

Calculation Reporting

1. Ensure that the reported results are really CIE L*,a* b*,

2 Record the L*,a* b* values to the nearest 0.1 units.

3. Take the average L*, a*, b* for each zone measured.

4 Calculate AE* between a colored region and the background.

As shown in FIG. 15, the absorbent core can have a pair of core lateral edges 160 spaced
away from the longitudinal centerline I.. The tuft region lateral boundaries 80 and absorbent
core 20 can be sized and dimensioned such that neither of the tuft region lateral boundaries 80

extend beyond the core lateral edges 160 of the absorbent core 20. Such an arrangement can



3. Take the average L*, a*, b* for each zone neasured. 4. Cal cul ate DE*

bet ween a col ored regi on and the background. As shown in FIG 15, the
absor bentwoan®/maisshave a pair of core |ateral edges 16@CIamseed/osrsay from
the longitudinal centerline L. The tuft region |ateral boundaries 80 and
absorbent core 20 can be sized and di mensi oned such that neither of the
tuft region | ateral boundaries 80 extend beyond the core | ateral edges 160
of the absorbent core 20. Such an arrangenent canprovide the wearer with a
visual cue that it is time to change heg absorbent article 5. For instance,
if the wearer checks her absorbent article 5 and sees that stain area
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Referring to FIG. 16 there is shown in an apparatus and method for making a topsheet 30
comprising a fibrous nonwoven web 60 and tufts 70. The apparatus 1000 comprises a pair of
intermeshing rolls 1020 and 1040, each rotating about an axis A, the axes A being parallel in the
same plane. Roll 1020 comprises a plurality of ridges 1060 and corresponding grooves 1080
which extend unbroken about the entire circumference of roll 1020. Roll 1040 is similar to roll
1020, but rather than having ridges that extend unbroken about the entire circumference, roll
1040 comprises a plurality of rows of circumferentially-extending ridges that have been
modified to be rows of circumferentially-spaced teeth 1100 that extend in spaced relationship
about at least a portion of roll 1040. The individual rows of teeth 1100 of roll 1040 are

separated by corresponding grooves 1120. In operation, rolls 1020 and 1040 intermesh such that



sane plane. Roll 1020 conprises a plurality of ridges 1060 and
correspondi ng grooves 1080 whi ch extend unbroken about the entire

ci rcunf erwocetoafi73sel | 1020. Roll 1040 is simlar to rol PCTAB2)09062945 at her

t han having ridges that extend unbroken about the entire circunference,

roll 1040 conprises a plurality of rows of circunferentially-extending
ridges that have been nodified to be rows of circunferentially-spaced teeth
1100 that extend in spaced rel ationship about at |east a portion of rol
1040. The individual rows of teeth 110Q40f roll 1040 are separated by
correspondi ng grooves 1120. In operation, rolls 1020 and 1040 i nternesh
such that f i r ol
1040 andt%ﬁﬁh%%et 1%%@@0 (?%%Pu¥%%%%g§§%§ggwﬁ?%9%Eﬂgar%g@égﬁi%ﬁ§Qﬁ%h%o
1020 and1ﬂé®ﬁmﬂubnmm@®9©Bw$H0&?méwﬂﬁ@ﬁ)mﬁHbUnhm1ﬂ6QOBade£0m@Oéaﬂhﬂéﬂheated
by neans i [ i fddolie

electrica qb%%a edp Zﬁ¥1?@Héghqé?gétﬁﬁ%f%bg%%Zgb lmuléﬁggdqgﬁﬁf§#%gfb4o to
correspo radbcvmc'aliy hdagddeBérs. eiﬂhfsteatpdlﬁ(ﬁ cdnhie &rmhgedrcagnoﬁ riOH(atoecroaﬂesﬂmdl md@rthes 80
and locatjan of tufts 7 0 the guft ion at 0 aries 80.
That 1e- dsaRabut g SR Fuib BT bR bR R AL B B SRR BHET i ons
of the tQﬁ@heemnﬂewmuﬂnaialuﬂmSmamﬂU@ﬂkmnmmyy@nmwmhbf&ﬁmﬂnhammngmkbﬁmh can
correspond with porti ns of eet. having t s .70, Topsheet 30, can
o fracie. By AMRCar P dreat i 1 RRO potem IO L MEY S i<ty 8 PR o of
fibrous REmwY@hsWEDe @dsidRbhaimac@mh web 135. Second web 135 can be pol yner
film 130 or second nonwoven web. The teeth 1100 of roll 1040 have a

speci fi ¢ geonefPhedstorndiceyads I?Wlmf’ﬂ@mlcélé}’dflﬁ@“%%ﬁ{”fo&? PP VERGES QOnefta

permt thaniheelo ibRuSaSHEWVER WY 60 BENE Recohdvos 815, f4DERSN PN 88 p¥gRepO OF
a lamnate of fibrous nonwoven web 60 and second web 135. In a two | ayer

| ami nat e fiP5130; preseeensk pompOEN Webe HicHess 1 PGRT 1olbl iPshays mntngeific wspmey

si mul t aneQusiapqoWin Qe RLARE ADAralil é%%@s 266 QBchiveR 38 n8eRG e ntFd s
punctured, so to speak, by the teeth I100 P ushing the fibers 110 through to

f or m t uf ttBrorgh filmoy ewsvoneThwely 6% one ng aeta Al 1iays mm@wen ayepQ apt wsemt with t he
topsheet 9 G/7 t?@ é%k?}’dnﬁﬁﬂe f15 9 LRR! Mob %%éesﬁ&%d IR VR rhoﬂwg%l%éﬂ &

t owar ds t e np counter-rotating i ernes I ng ro and 1040.
The fi br cusulroewslyent-pepagOandrrongtheroidayer B3Spriesent wehalBShe pheinded, so to

suffici e@})%ﬁ@l?&&l@%%L%ﬂOéBus%mlg e ff %eflf() tﬂr%%él‘)lh 6t91ft£ R generally flattened
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1160, t h%etheld in sufficient web tension so as to enter the nip 1160 in a generally flattened condition by
means known in the art of web handling. As fibrous nonwoven web 60 passes through the nip
1160, the teeth 1100 of roll 1040, which are intermeshed with grooves 1080 of roll 1020, urge
portions of the fibrous nonwoven web 60 out of the plane of the web to form tufts 70. If a
laminate 125 topsheet 30 is desired, as the laminate 125 passes through the nip 1160, the teeth
1110 of roll 1040, which are intermeshed with grooves 1080 of roll 1020, urge portions of the
fibrous nonwoven web 60 out of the plane of the web and through second web 135 to form tufts
70. In effect, teeth 1100 “push” or “punch” fibers of fibrous nonwoven web 60 through the
second web 135.
As the tip of teeth 1100 push through fibrous nonwoven web 60, the portions of the
fibers of fibrous nonwoven web 60 that are oriented predominantly in the CD across teeth 1100

are urged by the teeth 1100 out of the plane of fibrous nonwoven web 60. TFibers can be urged

out of plane due to fiber mobility, or they can be urged out of plane by being stretched and/or
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nonwoven web havmg relatlvely high inter-fiber bonding, such that the fibers of fibrous

nonwoven web 60 can extend out of plane, while the fibers of second nonwoven web cannot.

For a topsheet 30 formed of a laminate 125, the second web 135 can actually fail under

the tensile loading produced by the imposed strain. That is, for the tufts 70 to be disposed on the

first side 12 of laminate 125, the second nonwoven web or polymer film 130, whichever is

present, can have sufficiently low fiber mobility (if any) and/or relatively low elongation-to-

break such that it locally (i.e., in the area of strain) fails in tension, thereby producing openings

through which tufts 70 can extend. In one embodiment, the second web 135 has an elongation

to break in the range of 1%-5%. While the actual required elongation to break depends on the

strain to be induced to form the topsheet 30, it is recognized that for some embodiments second

web 135 can exhibit a web elongation-to-break of about 6%, about 7%, about 8%, about 9%,

about 10%, or more. It is also recognized that actual elongation-to-break can depend on the

strain rate, which, for the apparatus shown in FIG. 16 is a function of line speed. Elongation to

break of webs used in the present invention can be measured by means known in the art, such as
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A cross section of a portion of the intermeshing rolls 1020 and 1040 and ridges 1060 and
teeth 1100 is shown in FIG. 17. As shown teeth 1100 have a tooth height TH (note that TH can
also be applied to ridge height; in one embodiment tooth height and ridge height are equal), and
a tooth-to-tooth spacing (or ridge-to-ridge spacing) referred to as the pitch P. As shown, depth
of engagement I is a measure of the level of intermeshing of rolls 1020 and 1040 and is
measured from tip of ridge 1060 to tip of tooth 1100. The depth of engagement E, tooth height
TH, and pitch P can be varied as desired depending on the properties of fibrous nonwoven web
60 and second web 135, if present, and the desired characteristics of topsheet 30. For example,
in general, the greater the level of engagement E, the greater the necessary elongation or fiber-
to-fiber mobility characteristics the fibers of fibrous nonwoven web 60 must possess. Also, the
greater the tuft area density desired, the smaller the pitch should be, and the smaller the tooth
length TL and tooth distance TD should be, as described below.
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fibrous nonwoven web 60 or laminate 125 cleanly, that is, locally and distinctly, so that the first
side 12 of fibrous nonwoven web 60 or first side 12 of laminate 125 comprises tufts 70. The
characteristics of the tufts 70 can be varied as a function of line speed, as line speed affects the
strain rate applied to the nonwoven fibrous web 60.

Fibrous nonwoven web 60 can be a nonwoven web in which there are minimal fiber-to-
fiber bonds. For example, the precursor web can be a nonwoven web having a pattern of
discrete thermal point bonds. It can be desirable to minimize the number of bond points and
maximize the spacing so as to allow for maximum fiber mobility and dislocation during
formation of tufts 70. In general, using fibers having relatively large diameters, and/or relatively
high extension to break, and/or relatively high fiber mobility, may result in better and more

distinctly formed tufts 70.
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el evated profile view SEM of a | am nate as disclosed herein. As shown in

FI G 14, cenbasegdpl .38k @ad3 hanvdGndl ie senvarlytopeea fehibappsl such that the cap
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can be a BBA B ) S 9500179 50/ 50 PE/ PP, philic nonwoven,
avai | abl epoglmerlﬁ Z?i%r?\?\%r%ﬁrs% Cgsmge lgf% “Nterial for the pol ymer film 130

coul d be Tredeghminé3B35@uldby bded ks thp:sheelt $r aovkd Ovrapesin l}:a:rfemtrasﬂrusmgbhq
obL e el FLRILTIR058 COLRL THR, 364 L, BRSRSED BRIATA L Sheduin
teeth 1116CA® 95@{)1?7!%4 6060 IPIEJ/IfR) pAilic lnb@wﬁeﬁ,r Sailibdd frbeBREANdhweas 0N shitabd
0.120 1 ncnr;aetesna?? or t e po ymer 11m 1%8 %E)ul%l be Tredegar X-33350 (philic) which is a 100 mesh
precursor web, obtainable from Tredegar Corp. Two sets of process parameters listed in Table 1
could be employed to form the laminate web disclosed herein. The teeth 1110 could have a
uniform circumferential length dimension TL of 0.120 inches spaced from one another
circumferentially by a distance TD of 0.060 in., a pitch P of 0.060 in., a depth of engagement E
of 0.114 in., a tooth height TL of 0.185 in, a radius of curvature at the tips of teeth 110 and
grooves 108 of 0.005 in, and the radius of curvature in the valleys between teeth 1110 and
grooves 1108 of 0.015 in. The temperature of the nonwoven in could be about 25 °C. The
temperature of the polymer film in could be higher than 25 °C. Having the temperature of the
polymer film above 25 °C, for instance about 50 °C, may provide for formation of acceptable
caps 331. In general, it is thought that modulus of the materials processed, temperature,
microtexture of the polymer film, and the web tensions on the upstream side and downstream

side of the apparatus might be factors that affect the resulting structure of the laminate.

TABLE 1.

Elastic Relaxed Width Speed Strain Tension
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absorbent article

“about 40 mm.”
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a topsheet
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It

is therefore

Every document cited herein, including any cross referenced or related patent or

application, is hereby incorporated herein by reference in its entirety unless expressly excluded

or otherwise limited. The citation of any document is not an admission that it is prior art with

respect to any invention disclosed or claimed herein or that it alone, or in any combination with

any other reference or references, teaches, suggests or discloses any such invention. Further, to

the extent that any meaning or definition of a term in this document conflicts with any meaning

or definition of the same term in a document incorporated by reference, the meaning or

definition assigned to that term in this document shall govern.

While particular embodiments of the present invention have been illustrated and

described, it would be obvious to those skilled in the art that various other changes and

modifications can be made without departing from the spirit and scope of the invention. It is

therefore intended to cover in the appended claims all such changes and modifications that are

within the scope

of this invention.



and intersecting said |ongitudinal centerline, and a parallel transverse
axis (TP) parallel to said transverse centerline, said |ongitudina

centerl i neokzeiong73Bvi dabl e into thirds, one third of whiPCh/tsgoo/08i9dsll e
third (50), said parallel transverse axis intersecting said mddle third of
said longitudinal centerline; wherein said topsheet conprises a fibrous
nonwoven web (60) and tufts (70); wherein said tufts conprise fibers (110)
integral with and extending fromsaid fibrous nonwoven web, a plurality of
said fibers of said tufts being | oopedsfi bers; wherein said topsheet
conprises a pair of tuft region |ateral boundaries (80) symetrically
d'Sposed\Q&nsﬁﬁﬁﬁk@% sides of said longitudinal centerline, each said tuft
region | ateral boundary having | ongitudinally opposing ends (81) and
defined by a line or a portion of a |ine extending along at |east part of
said longit e separ, Y f a fts from
port i on- of At epefEBATE b UGBty  SPALER oty B WiBlklkoR oAl 7,
regi on | at erchltiolbipndislr sagbtopsheetspaced apart from each ot her by a di stance
(100) that is a mninmumat said parallel transverse axis and gradual ly

i ncreases towards said |longitudinally opposing ends of said tuft region

| at eral bousiithtopesetdaviag e lepaatthl agadrtind (mmt@amrs@tch[eérhbey(m ofthsdoasiae t hat
is a maxi num at said parall el transv rse pxis r adual decr.eases
{ovar de - Sa S BRGrT GaRRARIN b S e sl B e Rt Py hoTaRLRS

boundar i es. sagl udNveads@nlRint, saidtlonpiediagcenelifgbdif: &bl o Whes, ehanhsai d tuft
region |ateral boundary is between parts of said topsheet that differ in
affinity tomW&PﬁPsﬁn“ﬂﬁ gﬁ?éﬁﬁeﬁwj%?@FEV%“&%%%?HHW@“?6m§ﬁ§ SHlghirg gk
precedi ng claa 0BgiOhel @nRrmepart of said topsheet between said tuft region
| ateral boundary and said |ongitudinal centerline is devoid of said tufts.
4. An absorbent article according to Caiml or 2, wherein a part of said

t opsheet be&m&éﬁséﬁhﬂm&%f&xﬁﬁ@&gﬂm&ékﬁﬁﬁkoQﬂ%ﬂ%%&%aﬂ@ﬁﬂé%ﬂﬁ | ongi t udi nal
centerline conprises said tufts. 5. An absorbent article according to any

one of the preceding clains, wherein said topsheet conprises a |amnate

(125) of Sﬁg er%h@&ﬁ'd?fts’lB@&éﬁéé%e}’ﬁ? (S’}Qegq%lﬂﬂ dHRle xtfehiﬁ%ﬁr&ﬁ%d fpRggel n said

tufts exte rough sai d pol ymer n absor toarticle accordi ng
to C ai m 5, nawerei wets aiptirflitheious! fiterawd vad s being laopbdfiberel y hydrophilic as
conpared to said polyner film 7. An absorbent article according to any one
of Clains 1-4, wherein said topsheet conprises a lamnate (125) of said

fi brous nonwbarein saiglopainat eongolsysagrairfdf kuft 380 Jateruhrenmian ce@6 hsynfmesiaiatly

disposed on opposing sides of said longitudinal centerline, each said tuft region lateral
boundary having longitudinally opposing ends (81) and defined by a line or a portion of a
line extending along at least part of said longitudinal centerline and separating a plurality of

said tufts from a portion of said topsheet devoid of said tufts; and

wherein said tuft region lateral boundaries are spaced apart from each other by a distance
(100) that is a minimum at said parallel transverse axis and gradually increases towards said
longitudinally opposing ends of said tuft region lateral boundaries or are spaced apart from
each other by a distance that is a maximum at said parallel transverse axis and gradually

decreases towards said longitudinally opposing ends of said tuft region lateral boundaries.

2. An absorbent article according to Claim 1, wherein said tuft region lateral boundary is

between parts of said topsheet that differ in affinity to water.



tufts has a tuft base (72) proximal to said fibrous nonwoven web and a
distal portion (231) opposing said tuft base, wherein at |east part of said
di stal powoOi20r/af3seach of said tufts is covered by a capCif3B32)09/0emeh sai d
cap being an integral extension of said polyner film extending over said

di stal portion of a discrete said tuft, said cap conprising a first opening
(251) conprising a |location of rupture (253) in said polyner film above
which said tuft extends. 8. An absorbent article according to any one of
Clains 1, 2, or 4-7, wherein a part of ;gaid topsheet between said tuft
region | ateral boundaries and said |ongitudinal centerline conprises said
tufts and i : I - . devold of kd:.tufts. 9.
An absorg%néngg%ﬁgvgggg%%%gﬁ%§ﬂ§%n§%§§%ﬁgI%gg%Fg?%ggl%g%gﬁﬁg?ggaQgipart of
sai d t opshe@pshigeitbprenan sad thitragivn faeegil baundatyeand Isail) dengdhedinag serdgrtinsiaidevoid

I ongi tudinal. centerline is devoid of said tufts and is surrounded by a part
of said topsheet conprising said tufts.10. An absorbent article according
to any one of Clains 1-4, 8, or 9, wherein said topsheet conprises a

| am nate (125) of said.fibrous nonwven wep and a second nonwoven web,
wher o <hi A PR b P RS R o 2o BB R DRI ety 058
absor bent atuttiredien Aee0boundgrytadd €idiogib@linahbareiine Gaipdsdsishid afs. nonwoven web
is relatively hydrophilic as conpared to said second nonwoven web. 12. An
absorbent article according to any one of the preceding clains, wherein
sai d pl ursal kb Ybsofbes@draclt fcblifday enyporelof fe ek (1) wAsGinSaidGoRRset | on of
sai d topsheet devoid of said tufts has a second caolor (151), wherein said
first col or “UrFFeyslapgn &) @f %%BWB“%‘&“&YPV%VW%’ %?ﬁérﬂolyﬁkféﬁ (50). wdgistn 1. 1

as quantifi agh @yts tNedChisubt R S5 fer id; An absorbent article according to
any one of the preceding clains, wherein said absorbent core has a pair of

core | ateral edges (160) spaced away from said | ongitudinal centerline,

wher ei n nei ARebsoffenSflide Q&B{dn{gqg @Jﬁn'S@%vﬁé@ih sRAYURARE hESvEXh Ga6 ist}SMQvﬂz‘i‘y said
core |ateral edaes of said absorbent core. 14. An absorbent article

accordi ng thy ilgrie cgppargretioppid peldimsyfidr.ai ms, wherein said tuft region
| ateral boundaries are spaced apart from each other by a distance (100)
gradually increasing froma mninumat said parallel transverse axis to a
maxi mum at Hdnebsorbebiorticld anvgidingdd pay dne ob Phaws hdg. ehdsinedid sepisibet efmtprisesgd on

oL a1 DOUAL 5o AR ARSNGBl GRS R, B08 L e
from each otuftehashytufa beke7 2 peexirhd00 yaid) fiadusahdny odecwaasidraglital potian (231)
opposing said tuft base, wherein at least part of said distal portion of each of said tufts is
covered by a cap (331), each said cap being an integral extension of said polymer film
extending over said distal portion of a discrete said tuft, said cap comprising a first opening

(251) comprising a location of rupture (253) in said polymer film above which said tuft

extends.

8. An absorbent article according to any one of Claims 1, 2, or 4-7, wherein a part of said
topsheet between said tuft region lateral boundaries and said longitudinal centerline

comprises said tufts and is surrounded by a part of said topsheet devoid of said tufts.

9. An absorbent article according to any one of Claims 1-3, wherein a part of said topsheet
between said tuft region lateral boundaries and said longitudinal centerline is devoid of said

tufts and is surrounded by a part of said topsheet comprising said tufts.



maxi num at

said parallel transverse axis to a mninmum at one or both

| ongi tudi nally opposing ends of said tuft region |ateral boundari es.
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10.

11.

12.

13.

14.

15.

32

An absorbent article according to any one of Claims 1-4, 8, or 9, wherein said topsheet
comprises a laminate (125) of said fibrous nonwoven web and a second nonwoven web,

wherein said tufts extend through said second nonwoven web.

An absorbent article according to Claim 10, wherein said fibrous nonwoven web is relatively

hydrophilic as compared to said second nonwoven web.

An absorbent article according to any one of the preceding claims, wherein said plurality of
said tufts have a first color (157) and said portion of said topsheet devoid of said tufts has a
second color (151), wherein said first color differs from said second color by a magnitude of

at least 1.1 as quantified by the CIE LAB scale.

An absorbent article according to any one of the preceding claims, wherein said absorbent
core has a pair of core lateral edges (160) spaced away from said longitudinal centerline,
wherein neither of said tuft region lateral boundaries extend beyond said core lateral edges of

said absorbent core.

An absorbent article according to any one of the preceding claims, wherein said tuft region
lateral boundaries are spaced apart from each other by a distance (100) gradually increasing
from a minimum at said parallel transverse axis to a maximum at one or both longitudinally

opposing ends of said tuft region lateral boundaries.

An absorbent article according to any one of the Claims 1-13, wherein said tuft region lateral
boundaries are spaced apart from each other by a distance (100) gradually decreasing from a
maximum at said parallel transverse axis to a minimum at one or both longitudinally

opposing ends of said tuft region lateral boundaries.



