10

15

-1- SPECI FI CAT 1 ON ABSORBENT ARTI CLE AND
METHOD FOR MAKI NG THE SAME 5 TECHNI CAL FI ELD [ 0001]
The present invention relates to absorbent articles
and particularly to absorbent articles such as
sanitary napkins. RELATED ART 10 [0002] Sanitary
napki ns adapted to cone in contact with the wearer's
skin with soft touch and to prevent a topsheet facing
the wearer's skin fron1bein@ stuck fast to the skin

has well known, for exaqg fromJP 1996-504607W
The sanitary napki it 15 dilsct dsdd 3 it Jp996- 504607W

conprises a topsheet defining an inner side facing
the wearer's garnment, a backsheet defining an outer
side facing the napkin wearer's clothes, an absorbent
st r ugiswre st arposed bebweenrsbhesert BRKTRGATHE SAME
backsheets, and a cushion sheet interposed between
t he absorbent structure and 20 the topsheet. The
cushion sheet is forned to be bulky so that bodily
fluids may snoothly spread and a confortable touch may
THGENIS Sy 456 the wearer's skin. The cushion sheet
and the topsheet are joined to each other by heat
[09@dlli ng techni que. The joint of these two sheets
presents concavities directed
The present inventiocn relates to absorbent articles and

particularly to absorbent articles such as sanitary napkins.
RELATED ART
[0002]

Sanitary napkins adapted to come in contact with the
wearer's skin with soft touch and to prevent a topsheet facing
the wearer's skin from being stuck fast to the gkin has well
known, for example, from JP 1996-504607W. The sanitary napkin
disclosed in JP 1996-504607W comprises a topsheet defining
an inner side facing the wearer's garment, a backsheet defining
an outer side facing the napkin wearex's clothes, an absorbent
structure interposed between these top- and backsheets, and
a cushion sheet interposed between the absorbent structure and
the topsheet. The cushion sheet is formed to be bulky so that
bodily fluids may smoothly spread and a comfortable touch may
be assured for the wearer's skin. The cushion sheet and the

topsheet are joined to each other by heat sealing technique.
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fromthe side of the topsheet toward the side of the

cushion sheet and a plurality of these concavities

are arranged substantially at regular intervals. By

joining the cushion 5 sheet and the topsheet in this

fashion, there is no fear that the topsheet m ght be

peel ed off fromthe cushion sheet and be stuck fast

to the napkin wearer's skin. PATENT DOCUMENT 1:

1996- 504607W DI SCLOSURE OFZTHE | NVENTI ON 10 PROBLEM

TO BE SOLVED BY THE | NVENTI ON [ 0003] Joini.ng the
Theopshabt Of ot ke cuidhi Bt alife S B iSe CONCREAT L e8edt F RG-S

techni que causes the topsheet to be fused in the joint
froegbba ande tdie t$heebppaekicakbbyafdsede i i dehicss mhrnershion

has a 15 stiffness increased, disadvantageously

shle%%dlar}gitg 'pﬂ%&%ﬂ%%g' dfrthagéoréo@lfcatva%l\é%araefesawaﬂged
due to the increase stlf ness. The partially fused

e ion.of .the tg sh lneV|t ly hec y -
SU? ﬁntﬁ E%yeeblv gu Eoﬁ? ¥d%fe p% n %E%&n%ggé' c@%ﬂ%on
t he topsheetcg%%g%%Pe stuck fast to the wearer's ski
shgrg 20d0thert sRubl RdSE R o PE T Feef i1y 6T that

di sconfort. [0004] It is also contenplated to bond

thishécpepskeeniybrthe peebhd ont Sheetn hhareawdion sheet and
adhesi ve instead of heat sealing _~

be stuck fast to the napkin wearer's skin.

PATENT DOCUMENT 1: 19926-504607W

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

foooz]

Joining the topsheet to the cushion sheet by use of heat
sealing technigue causes the topsheet to be fused in the joint
region and the sheet partially fused in this manner has a
stiffness incréased4 digadvantageously leading to increased
irritation of the wearer's gkin due to the increased stiffness.
The partially fused region of the topsheet inevitably becomes
glogsy and such gloss evolves uncomfortable phenomenon such
that the topsheet might be stuck fast to the wearer's skin and
often causes stuffiness and/or a feeling of discomfort.
[0004]

It ig alsgso contemplated to bond the topsheet to the

cushion sheet by means of adhesgive instead of heat sealing
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techni que. However, a large quantity of adhesive is
required for such bonding since the material fibers
nmust be | oosely entangled to make the cushi on sheet
bul ky. The topsheet is formed with a plurality of
pores in order to ensure its 5 |iquid-pervious
property and the adhesive possibly seeps from these
pores if a large quantity of adhesive is used. [0005]
In view of the problem as hads been described above,
the present invention provides an absorbent article,
teghapEEE -t JTOW SR At ARRIR DESITIEY PEesd BT its 16f refeired
topsheet and to prevent the article from becom ng
fogl assy. LMEASUREsTOCSCOLNE hkiEe PROBLEM-ef 8006kt Aceolldbagly
to the present invention, there is provided 15 an
endhsenbentanbie! enbavifig: &n diner 15ide, f aghagcbheneet is
wearer' s skin, an outer side facing the wearer's

arnent., .a _liquid:-perviaous topsheet defini i de
2 SV S G e e S R
of pores, a liquid-inpervious backsheet defining the
llgpégmpggwﬁ@u§H@rq@gﬁQynagdg%QQWWQQe%ivgopos51b1y'seeps from
| i qui d-absorbent structure interposed between the top-
thand pbaeckshéetslandeagquashibn sheathéntee posedsdet ween
the [|iquid-absorbent structure and the topsheet.

1cb8ee7]

In view of the problem as has been described above, the
present invention provides an absorbent article adapted to
maintain a desired flexibility of the topsheet and to prevent
the article from becoming glossy.

MEASURE TO SOLVE THE PROBLEM
[0005]

According to the present invention, there is provided
an absorbent article having an inner side facing the wearer's
gkin, an outer gide facing the wearer's garment, a
ligquid-pervicus topsheet defining the side facing the wearer's
akin and formed with a plurality of pores, a liquid-impervious
backsheet defining the side facing the wearer's garment, a
ligquid-absorbent structure interposed between the top- and
backsheets and a cushion sheet interposed between the
liguid-absorbent structure and the topsheet.

[0C607]
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-4- The inprovenent according to the present invention

is characterized in that the topsheet is bonded to the

cushi on sheet by neans of adhesive and forned with a

plurality of concavities directed fromthe side

facing the wearer's skin 5 toward the cushi on sheet by

means of debossing without formng any fusion portion

due to heat. [0008] According to one preferred

enbodi ment, the topsheet isd-forned froma

thernDpIastlc resin and the debossing is carried 10

out &PcalPRRAPEPERRF T GWEH AhdiP & PuSTEA*pbi ATVEPERE is

t hernopl astic resin. [0009] According to another
chprefeerédednbodinent the heoedhesi Ve biosded to the cushion

pressure-sensitive adhesive. 15 [0010] According to

shkRe BReselind Menidnddhene | sopiayifet a pethadifpror
naklng an absorbent article having an inner side

cO av1%;%g6d$%gé rdsf§$£qﬂm§QBQﬂ§%kmﬁ! %Chgg E Gs_skin
m§ At ui d perV|ous ops eet de i ng
t he i nner S|de 20 facing the wearer's skin and

CopPev ded WRIHIOR BRER Al JoBRS por gsbosg Backstigat® forming

defining the outer side facing the wearer' s garnent
angnduaiowsponishedtieptovided.on the side of the

t opsheet facing
fooos]

According to one preferred embodiment, the topsheet is
formed from a thermoplastic regin and the debossing is carried
out at a temperature lower than a fusion point o©of the
thermoplastic resin.

[coosgl

According to another preferred embodiment, the adhesive
is a pressure-gensitive adhesive.
[0010]

According to the present invention, there is provided
a method for making an absorbent article having an inner side
facing the wearer's skin, an outer side facing the wearer’'s
garment, a liquid-pervious topsheet defining the inner side
facing the wearer's skin and providedwith a plurality of pores,
a backsheet defining the outer side facing the wearer's garment

and a cushion sheet provided on the side of the topsheet facing

the wearer's garment.
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the wearer's garnment. 5- [0011] According to the
present invention conprising the steps of coating the
cushi on sheet with adhesive, lamnating the topsheet
on the cushion sheet coated with the adhesive, the 5
topsheet and the cushion sheet | am nated together are
debossed, and joining the topsheet and the backsheet
to each other, wherein the debossing is carried out
by feeing the lanminate to-pass through debossing
agﬁaratus i ncludi ng an debossing roll, the debossing
Lop bei ng mai ntai ned at a tenperature 10 | ower than a
fusion point of the topsheet and formed with a
pl urattbydofg convbr wissemyilorentand tdrepconvex tdicesteps
regions being pressed fromthe side of said topsheet

oft ewardntheneushkanonshaett GFFEECIGRESTHE, | NMENTE ONig 1Bhe
[0012] The topsheet and the cushi on sheet are bonded

e L S

directed toward the cushi on sheet. n thj Jy, gg
togpagebvatd WhE cHAHE BRERE TR Hiotoreaar S eeRpERed
the cushion sheet can be enlarged. The contact area
angny oibe ngnltéegedrshicerthance Wondoastrdmath bet aken Pheer,
t opsheet and

wherein the debossging is carried cut by feeing the laminate
to pass through debossing apparatus including an debossing
roll, the debossing roll being maintained at a temperature
lower than a fusion point of the topsheet and formed with a
plurality of convex die regions, and the convex die regilons
being pressed from the side of said topsheet toward the cushion
sheetb .
EFFECT OF THE INVENTION
[0012]

The topsheet and the cushion sheet are bonded together
by means of adhesive and the topsheet is debossed to form a
plurality of the concavities directed toward the cushion sheet.
In this way, the area over which the topsheet is put in contact
with the cushion sheet can be enlarged. The contact area may
be enlarged to enhance bond strength between the topsheet and
the cushion sheet correspondingly. In conseguence, it ig not

required to uge a large guantity of adhesive.
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t he cushion sheet correspondingly. In consequence, it

is not required to use a large quantity of adhesive.

-6- The cushion is pressurized at regions in which the

concavities are fornmed and thereby the topsheet and

the cushion sheet are firmy bonded w thout requiring

use of the heat sealing technique. Therefore the

t opsheet should not become 5 stiff due to heat. In

this way, the topsheet can-be naintained flexible and

possible irritation of the wearer's skin can be

ef f eEBPVEMFIEEEL isctREE SRUF St ndf eFEFEONS dffsgich the

possible to prevent the topsheet from becom ng gl ossy
cosiragetihe sieaforsedleinigt hechny qhe o Hoeusad. tiEQgoushion

[0013] The topsheet is formed froma thernoplastic

shb@8I Brand i e pRRSS Wftdehossdfg dihey topshept the heat
formthe concavities is carried out at a tenperature

segﬁﬁﬁf E? £g8|qﬁmﬂQﬁﬂﬁethet@$ sﬂ @Egﬁghgbsn%t become

n co sequence, the proces 0 S|ng t he
topsheet to form_the concavitjes can be rel

stihi Sy domrthout Fushng e FBﬁ§¥%&ﬁheeﬁbﬁiﬂfm?ﬂélntalHEd

pressure-sensitive adhesive is used as the adhesive
flemdbikerefiaressiblies inmidedssar it bhheatareie' 3 gishieepn be
for 20 adhesion. Thus undesired fusion of the

ertrepgheell yCadsbLicted. Furthermore, it is also possible to
prevent the topgheet from becoming glossy since the heat
gsealing technique is not used.

[0013]

The topsheet is formed from a thermoplastic resin and
the process of debossing the topsheet to form the concavities
is carried out at a temperature lower than a fusion point of
this thermoplastic resgin. 1In conseguence, the process of
debossing the topsheet to form the concavities can be reliably
achieved without fusing the topsheet.

[0014]
The pressure-sensitive adhesive is used as the adhesive

and therefore it 1s unnecessary to heat the topsheet for

adhesion. Thus undesired fusion of the topsheet can be
reliably avoided. Particularly in the regions of the
concavities, the topsheet and the cushion sheet are

pressurized so ag to enhance the bond strength between these
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reliably avoided. Particularly in the regions of the
concavities, the topsheet and the cushion sheet are
pressuri zed so as to enhance the bond strength between
these -7- two sheets. [0015] The topsheet is subjected
to the process of debossing after coating of the
adhesi ve between the topsheet and the 5 cushion sheet
and thereby the concavities being stuck fromthe
topsheet in the cushion sheét can be fornmed. As an
advant ageous result, the contact area between the
twPo5EREEE -and the cushion sheet can be enlarged and,
at the sanme tine, these two sheets can be firmy
{Oboaded together. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS
[0016] [FIG 1] Fig. 1 is a plan view of sanitary
napkirfe Eg%ghe@i £ Gsuizj d S sectdienalrodieew bakeabossing

along the Tine Il-11 in Fig. 1. 15 [FIG 3] Fig. 3is
af%e%c% %tﬁﬁg g%g%ﬂgvbgﬁ%ﬁgggnBgngggﬁﬁégﬂgng%F%g@r%nanthe
Cuﬁﬁlllué%t So0F groscher e act: BHGF=0F BAFE SEaar BHEF L™ the
tJSSEZeX-VEn the cushion sgheet can be formed. As an

advantageous result, the contact area between the topsheet and
the cushion sheet can be enlarged and, at the same time, these
two sheets can be firmly bonded together.

BRIEF DESCRIPTION OF THE DRAWINGS

[CcOo16]

[FIG. 1] Fig. 1 ig a plan view of sanitary napkin.

[FIG. 2] Fig. 2 is a sectional view taken along the line II-II
in Fig. 1.

[FIG. 3] Pig. 3 isascale-enlargedviewshowing a substantial
part in Fig. 1.

[FIG. 4] Fig. 4 is a diagram schematically illustrating a
method for making the sanitary napkin.

[FIG. 5] Fig. 5 is a sectional view taken along the line V-V
in Fig. 3.

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS
[0017]

1 ganitary napkin
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20 in Fig. 3. |DENTIFICATI ON OF REFERENCE NUMERALS
USED IN THE DRAWNGS [0017] 1 sanitary napkin -s- 2
topsheet 3 backsheet 4 |iquid-absorbent structure 5
cushion sheet 5 6 pores 13 convexities 15 debossing
apparatus 16 adhesive coater 17 adhesive 10 21 heat
debossing roll 23 convexity die region | DENTIFI CATI ON
OF REFERENCE NUMERALS USED I N THE DRAW NGS [0018]
Detail of the present invention will be nore fully 15
understood fromthe description of a sanitary napkin
as oh@PSBfetypi cal embodi ments of the absor bent
article given hereunder with reference to the
3 accohpahyhagtdrawings. Fig. 1 is a plan view of the
sanitary napkin 1 and Fig.

2

4 liquid-absorbent structure
5 cushion sheet

& pores

13 convexities

15 debossing apparatus

16 adhesive coater

17 adhesive

21 heat debossing roll

23 convexity die region

IDENTIFICATION OF REFZERENCE NUMERALS USED IN THE DRAWINGS
[oo1s]

Detail of the present invention will be more fully
understood from the description of a sanitary napkin as one
of typical embodiments of the absorbent article given
hereunder with reference to the accompanying drawings.

Fig. 1 ig a plan view of the sanitary napkin 1 and Fig.
2 is a sectional view taken along the line II-ITI in Fig. 1.
As will be apparent from Fig. 1, the sanitary napkin 1 has a
trangverge direction X with respect to the napkin wearer's body,
a longitudinal directicon Y orthogonal to the Utransverse

direction X, a longitudinal center line P-P bisecting a
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2 is a sectional view taken along the line II-11 in

Fig. 1. 20 As will be apparent fromFig. 1, the

sanitary napkin 1 has a transverse direction X with

respect to the napkin wearer's body, a longitudina

direction Y orthogonal to the transverse direction X

a longitudinal center line P-P bisecting a -9-

di mensi on of the sanitary napkin 1 as neasured in the

transverse direction X and’a transverse center line

QQbhisecting a dinension of the sanitary napkin 1 as
dipgasiee@l he FeniFaRyitardiiial @i Teet ot ¥ Hfetransverse

sanitary napkin 1 conprises a 5 topsheet 2 defining an
diraneliosi de sfaciangtthesvwenser bsnskirnling BackshiestciBing a

defining an outer side facing the wearer's garnent, a

daihkAYi naksor beat ssetﬂittpahg; endpkiherposed heiveeanit Heseche
top- and backsheets 2, and a cushion sheet 5

ol EHRERES BELAPeln tho b guls 20O o Lurbite e -

rectangul ar _sheet extending in the | ongitudinal _
LORPPBEET oniSL Antld el G omiES HECHEE 456 USRFEM S Fha™
topsheet 2 is fornmed with a plurality of pores 6
a lserhdingt 3 deddsung 41 quidx perdwabiing yhefwadieet opghsaent,
2. These pores 15 6 are distributed over its entire

a B &adianghextieank tdnaughitdhe 1hopshbeetd Lhdiwdd:s these top-
thickness direction. The topsheet 2 is provided on

anhtgaékgﬁeggg%i %PB%%?Q EQSﬁ?&H §E£5¥ g'lﬂﬁy%posed between
the liguid-absorbent structure 4 and the topsheet 2.
[co1o]

The topsheet 2 is a rectangular sheet extending in the
longitudinal direction Y and formed from a thermoplastic film.
The topsheet 2 is formed with a plurality of pores 6 serving
to assure ligquid-permeability of the topsheet 2. These pores
6 are distributed over itg entire area and extend through the
topsheet 2 in its thickness direction. The topsheet 2 is
provided on its side edges opposed to each other in the
transverse direction X with gide sheets 7 respectively
extending in the longitudinal direction Y of the topsheet 2.
The opposite side edges of the topsheet 2 and the associated
side sheets 7 are joined together by means of adhesive or the
other means {(not shown). Specifically, the inner side facing

the wearer's skin is defined by this assembly of these topsheet
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transverse direction X wwth side sheets 7 respectively
extending in the longitudinal direction Y of the
topsheet 2. 20 The opposite side edges of the topsheet
2 and the associated side sheets 7 are joined
t oget her by nmeans of adhesive or the other neans (not
shown) . Specifically, the inner side facing the
wearer's skin is defined by this assenbly of these
topsheet - 10 2 and the sidé&-sheets 7 joined together
in this manner. The side sheets 7 may be forned, for
2 axdnphe, s¥¢ombeatsli dopaedi bagetkebroud Honfovesr - The
fabric and extend, in the vicinity of the transverse
sidedaretld n@zQ 1€ foutwer ddmekirept ¢ arsverseigbid-pervious
direction X. [0020] The backsheet 3 defining the outer
£19rd@shasngubehartbak Lyanhhexsang, shapenasvibhenassenbl yhe
of the topsheet 2 and the side sheets 7 defining the
inner side facing the arer's skin.and 1Q,is
=P POeA TR r AT hpeh Uous i n e dassholy Sor (FRAEeree
topsheet 2 and the side sheets 7 is joined to the
diggeksheet . 3 by neans of adhesive or the other neans
(not shown) along an outer periphery of the backsheet
(08200 integrate them Portions 7a of the side sheets 7
extendi ng outward in the 15 transverse direction X

coopehatie; WdHe 108 1Heen$ : 33 e bheerbackshestudseppesed iy

to the respective portions 7a to formfl aps
the same shape as the assembly of the topsheet 2 and the side
sheets 7 defining the inner side facing the wearer's skin and
is formed from a ligquid-impervicus £ilm. The assembly of the
topsheet 2 and the side sheets 7 is joined to the backsheet
3 by means of adhesive or the other means (not shown) along
an outer periphery of the backsheet 3 to integrate them.
Portions 7a of the side sheets 7 extending cutward in the
transverge direction X cooperate with portions 3a of the
backsheet 3 cpposed to the respective portions 7a to form £laps
g. To immobilize the sanitary napkin 1 on the wearexr's shorts,
thege flaps 9 may be folded around peripheral edges of the
respective leg-openings of the shorts. Between the portions
7a of the respective side sheets 7 and the respective portions
3a of the backsheet 3, there are provided reinforcing sheets

10 gerving to enhance stiffness of the flaps ¢ and thereby to

facilitate the sanitary napkin to be put on the wearer's body.
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9. To inmmmobilize the sanitary napkin 1 on the wearer's
shorts, these flaps 9 nay be fol ded around peri phera
edges of the respective |eg-openings of the shorts.
Bet ween the portions 20 7a of the respective side
sheets 7 and the respective portions 3a of the
backsheet 3, there are provided reinforcing sheets 10
serving to enhance stiffness of the flaps 9 and
thereby to facilitate theldanitary napkin to be put
on the wearer' s body. -11- These portions 3a, 7a and
TheRe PR PIRTidRg Sheets tho BB Oitieed SH6§EFNEY aRe Joined
nmeans of adhesive (not shown). [0021] The
tobieguid- apsoebant ot adiotaies 4 (not eslposed. bet ween the 5
top- and backsheets 2, 3 conprises a |iquid-absorbent
r0¢@hr¢ 11 which conprises, in turn, a mxture of fluff
pul p and super-absorbent polymer particles, and a
l'i quid- absorbent._ an |.i qui d- spread
st TR e BhaE Rt Eh R e R xR s e il ene
11 is wapped. 10 [0022] As has previously descri bed,
EopheaBY FaAmtan sy 2 r 8 QAARIUISES @ubhilohc siegprisent core 11
extending in the longitudinal direction Y is
whiahdw ohedi det weem therhj qu dnabsorbemtt $§inbdft yrelpt and
and the topsheet 2. The cushion sheet 5 is forned 15

supe%%sb&%@h@-p@nﬁ\@&b9&%&&:%@98&1{@ BVWOVEQR d adsd Srisentasnd
0O assure

liguid-spreadable sheet 12 guch as tissue paper with which the
liguid-abgorbent core 11 is wrapped.
(6022}

As has previougly described, the substantially
rectangular cushion sheet 5 extending in the longitudinal
direction Y ig gandwiched between the liguid-absorbent
structure 4 and the topsheet 2. The cushion sheet 5 ig formed
froma liguid-absorbent fibrous nonwoven fabric so as to assure
soft touch for the napkin wearer and at the same time to guide
bodily fluids to the liguid-absorbent structure 4. To ensure
a desired degree of bodily fluid permeability, this cushion
sheet 5 is formed from loosgely entangled composite fibers
composed of polypropylene as the core and polyethylene as the
sheath. Alternatively, it is possible to obtain the desired
cushion sheet by use of hydrophilic fibers such as cellulose

fibers or hydrophobic fibers such as polyelefin or polyester
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soft touch for the napkin wearer and at the sane tine
to guide bodily fluids to the |iquid-absorbent
structure 4. To ensure a desired degree of bodily
fluid perneability, this cushion sheet 5 is forned
fromloosely entangl ed conposite fibers 20 conposed of
pol ypropyl ene as the core and pol yet hyl ene as the
sheath. Alternatively, it is possible to obtain the
desired cushion sheet by -Use of hydrophilic fibers
such as cellulose fibers or hydrophobic fibers such
ingeTrPer9bEefih R LEEl Yk 6 APPTOPREBF POtUt dd ‘019 @F&PEdC
with an appropriate nodifying agent to nmake it
makgdiophidreophid ineet Tanateedr aregiiae merfufrmdarie for the
cushion sheet 5, i.e., to assure confortably soft

cukfYsh S%%r@ncgd by the sapitar yohapkiapweareite t Beuch
flbers may be 5 oosely entangled to make the sanitary

S ti y
ex?o éggﬁ?ebﬁ¥KﬁlreS| RN hgbgﬁg %%%%?%htgﬁéggﬁf @g? be
the_topsheet 2 Ian1nated therewith are bonded to each,
LogERey %91:%%%61 JtC AdrEsithE ERABECAEROM 10 [095T] 1ihets

topsheet 2 is deboss-treated to forma plurality of
thé¢oRcawit féseditect eddt bhe¢hebygi de afsthe wishior sheaicy.
5. These concavities 13 are substantially

ci r crgeshaned andsndest rd byhed wQuer rbpenhedti re aseanated
the topsheet 2
therewith are bonded to each cother by means of adhesgive (not
shown) .
[c023]

The topsheet 2 is deboss-treated to form a plurality of
concavities directed to the gide of the cushion sheet 5. These
concavities 13 are substantially circle-shaped and
digtributed over the entire area of the topsheet 2
substantially at regular intervals. Fig. 3 is &
scale-enlarged diagram illustrating a relevant part of the
topsheet 2 shown in Fig. 1. The cencavity 13 has a diameter
of about 1.2 mm and a plurality of rows each containing these
concavities 13 arranged at regular intervals L1 of about 6 wmm
in the transverse direction X are arranged in the longitudinal
direction Y. Row to row distance L2 is about 3 mm and the

concavities 13 contained in each of rows are staggered from

the concavities 13 contained in the adijacent row by about 3
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15 substantially at regular intervals. Fig. 3 is a
scal e-enl arged diagramillustrating a rel evant part of
the topsheet 2 shown in Fig. 1. The concavity 13 has
a diameter of about 1.2 mmand a plurality of rows
each containing these concavities 13 arranged at
regular intervals L1 of about 6 mm 20 in the
transverse direction X are arranged in the

| ongitudinal direction Y.-IRow to row di stance L2 is

about 3 nmand the concavities 13 contained in (f
TofiT olWeE are ASEHGGEFed T BNt PheXconckyi PFEET 1370FCS

contained in the adjacent row by about 3 -13- nmin
conhevi.tansver serdi xecangrd X.n o sdelige wppds erttheefined by
concavities 13 are arranged in a stagger pattern

a Aetknedeby mr@ aqici G @3 emwrande an ;@anglie :0k-a4%0 AR these
area ratio of these <concavities 13 to the topsheet 2

co %a@ £8%, ?3[9§2éosse8b%§géﬁr9tfg kn,fdig. 4, the

heet "277's a pair of deb033|ng or
enb035|ng (hereinafter referred to as "debossing")
(998} s and thereby formed with the concavities 13
directed fromthe side of the topsheet 2 toward the
si dehef ilDustentoedHiroiighett Bie Mobehspéck fiTaldbpsseikeby
cushion sheet 5 is froma cushion sheet feed roll 14

a gaﬁrtéﬂmﬁdﬁd@yﬁxﬂem@@ggwgr hetd i {0pteshawyritanaicdas
heat debossing apparatus 15 in a direction

“d'e%gls%%h%d byoflfs al rd)%'eo‘reg{)ef% O +SNEEL concavities 13

directed from the side of the topsheet 2 toward the side of
the cushion sheet 5. More specifically, the cushion sheet 5
is from a cushicon sheet feed roll 14 and transported by a
conveyor belt (not shown) toward a heat debossing apparatus
15 in a direction indicated by an arrow A. The cushion sheet
5 fed in this manner ig coated by an adhesive coater 16 with
adhesive 17. Hot melt pressure-gensitive adhesive of about
7 g/m® is used as the adhesive and coated in a gspiral pattern.
The cushion sheet 5 coated with the adhesive is further
transported in the direction of the arrow A.
[0025]

The topsheet 2 fed from a topsheet feed roll 18 is
laminated on the surface of the cushion sheet 5 coated with
the adhesive 17. The cushicn sheet 5 and the topsheet 2

laminated one upon another are transported so as to pass through
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5 fed in this manner is coated by an adhesive coater
16 with 15 adhesive 17. Hot nelt pressure-sensitive
adhesive of about 7 g/n2 is used as the adhesive and
coated in a spiral pattern. The cushion sheet 5
coated with the adhesive is further transported in-
the direction of the arrow A. [0025] 20 The topsheet
2 fed froma topsheet feed roll 18 is |amnated on
the surface of the cushionléheet 5 coated with the
adhesive 17. The cushion sheet 5 and the topsheet %
2 Pahi rfat &t ST TSP dfot Rer < Ar B tHAHShIT e dUSG 188 £goCt °
pass through -14- a pair of pressure rolls 19, 20 in
anghioh tdmsmsthiZoprsheeesuranddtded tiopsitsbttogegher. The
pressurized and joined together. The |am nate of

lakhaseeCcughiesheetshiandshepsheetadi scporeet 2 is now
transported to the heat debossing apparatus 15 and

okl ES% édb@!’oo%%'% 3 figaly PG 3% 4 oyl #aa Mibeq
roF 5. I'le the heat de osé?n é%)ﬁ 21 1s orngd
on its peripheral surface, with convex die regiaqns ﬁg.
ChERUIAnY e A OPFCRE R b rbcP b 14 6" DAY 7 bHetar “Sur f A0
with none of irregularities. In the course of passing
thehrorigkichetweoy rheselr ob| soed 22, ifhedqrnsaed sorifgce
debossed by the convex die regions 23 fromthe side of
withecotopsheaet ragienarzh | heeshdeiof rée ccushi onosheetn Sts
and the topsheet 2 is formed with the concavities 13.
pe\.@!ﬂbhgryﬂ%urface with none of irregularities. In the course
of passing through between these rolls 21, 22, the laminate
is debossed by the convex die regions 23 from the side of the
topsheet 2 toward the side of the cushion sheet 5 and the
topsheet 2 ig formed with the concavities 13. While the
laminate is pressurized by the pressure rolls 19, 20 after
coated with the adhesive 17 so far as this embodiment is
concerned, it is possible to pressurize the laminate by the
heat debossing roll 21 and the anvil roll 22 without following
the step of adhesive coating. Preferably, in this case, the
anvil roll 22 also is formed on its peripheral surface with
irregqularities, specifically, concavities adapted to be
engaged with the convex die regions 23 on the heat debossing
roll 21. This is for the reason that, in thisg way, a bonding

effect of the adhesive can be enhanced particularly in the

regions of engagement between the convexities on the heat
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lam nate is pressurized by the pressure rolls 19, 20

after coated with the adhesive 17 so far as this

enbodi ment is 15 concerned, it is possible to

pressurize the lamnate by the heat debossing roll 21

and the anvil roll 22 wthout followng the step of

adhesi ve coating. Preferably, in this case, the anvil

roll 22 also is formed on its peripheral surface with

irregularities, specificaldy,- concavities adapted to

be 20 engaged with the convex die regions 23 on the
dehegeingbosbi R apd|the corTRispond ipgr CPhea Y Eakdn forged on

in this way, a bonding effect of the adhesive can be
thenhancedrpnr tixTul aml yhenvibenitegionscafe epgagerieikts and

between the convexities on the heat -15- debossing

cor@hly 121 -angh L he «GQr nesRendi £ £ONCAY hiesniOraEE Ofn the
the anvil roll . Inthe vicinity of these

22

convexities d oncavi ties al.so, the bonding.effect.
o Be AR Pt Re Eaee 6F PR ISROLTCPo T pg0rhing

having no irregularities, the bonding 5 effect can be
efferteda Bty 16l Kk CBOHVER %ﬁ%‘¥%@ﬁ%h%lzsr%%l@%% 2heat the

debossing roll 21 and it is appreciated that the
hetopsdieet s 12y and it he wcushions shgete S aeght hpeelheotbpsheet

fromeach other in non-bonded region. [0026] 10 A

2> debossinguLenper atace ofnihe: heats debossing k@l Rhber in
IS set to the tenperature at which the topsheet 2 is

no%ggoggggegégion.

[0026]

A debosgsing temperature cof the heat deboessing roll 21
is get to the temperature at which the topsheet 2 is not molten.
The topsgheet 2 ig principally made of low density polyethylene
having a fusion point in a range of about 90 teo 110°C.
Considering this, the debossing temperature is set to a
temperature at least lower than 90°C, preferably a temperature
40°C or higher but lower than 90°C. The debossing carried ocut
at a temperature about 50°C lower than the fusion point allows
the topsheet 2 to be prevented from fusion and ensures that
the topsheet 2 can be debossed more reliably than the casge in
which the debosgsing is carried out without heating.

[oo27]

The cushion sheet 5, the topsheet 2 and the side sheets

7 joined together define the side facing the sanitary napkin
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The topsheet 2 is principally nade of | ow density
pol yet hyl ene having a fusion point in a range of
about 90 to 110C. Considering this, the debossing
tenperature is set to a 15 tenperature at |east |ower
than 90C, preferably a tenperature 40C or higher but
| ower than 90C. The debossing carried out at a
t enperature about 50C | ower than the fusion point
allows the topsheet 2 to bé-prevented from fusion and
ensures that the topsheet 2 can be debossed nopre
wepEPE aBlSF ithan ThRe KRS 1abs o spr Bh L he e bossiRgerBosed
carried out without heating. [0027] The cushi on sheet
bebwethetbopsihweets 22 arvd atkie tsedeasheeest ¥ grol nég¢ sheet 2,
together define the side facing the sanitary napkin

7 484 wearsicesskin. 3 Hhes g absenbert a&bhﬁckééﬁeétive
is interposed between the sheets 2, 7 and the

ouQ%%kFg%§%}e1§r?§ge[:Egrég?e&)Zfori% @Fg ggﬁ%tg%gf%}hé 1.

are foin ér "al'ong réspective
peripheries thereof to formthe sanitary napkin 1. 5
[0P6628] Fig. 5 is a sectional viewtaken along the |ine
V-Vin Fig. 3. As shown, the heat debossed
concavpti esid3® aceflommdvise bsken sidmk tlre tlheee V-V in
cushion sheet 5. Atotal area in which the topsheet 2
Filgs hel did Bhe@At agle Webl &880 cushi-omshattics camAlbened

enl arged by form ng the concavities 13 in the manner

soagshl‘?‘é stick in the cushion sheet 5. A total area in which
the topsheet 2 ig held in contact with the cushion sheet 5 can
be enlarged by forming the concavitieg 13 in the manner as has
been degscribe above and thereby a joining effect of the acdhesive
(not shown) for these two sheets 2, - can be enhanced. The
cushion sheet 5 is relatively bulky because of loosely
entangled material fibers and the area in which the cushion
sheet 5 comeg in contact with the topsheet 2 is correspondingly
small. Therefore, an adegquate joining strength can not be
expected from use of the adhesive only and a desired joining
gtrength can be obtained first by forming the concavities 13.
[0029]

The topsheet 2 and the cushion sheet 5 are bonded to each
other ugsing pressure-sensitive adhesive to laminate these two

sheets one on ancther and this laminate is pressurized by the

heat debossing rolls to form the concavities 13. 1In this way,
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been descri be above and thereby a joining effect of

t he adhesive (not shown) for these two sheets 2, 5

can be enhanced. The cushion sheet 5 is relatively

bul ky because of | oosely entangled material fibers

and the area in which the cushion 15 sheet 5 cones in

contact with the topsheet 2 is correspondingly snall

Therefore, an adequate joining strength can not be

expected fromuse of the adfiesive only and a desired

joining strength can be obtained first by form.ng the
th@oa@éw—-’flﬁe%f&%ct 100297 PO AHES opShéet ©20aRd FheSct can

cushi on sheet 5 are bonded to each other using
beprEssures densiiivel nghési ventact aresated thesewwweing the

sheets one on another and this lamnate is pressurized
1aﬁ¥nﬁh@ é&ﬁﬁnﬁgﬂEﬁﬁ%};glégﬁhﬁgUQJE@Gﬁb&ﬁ%nQ&ﬂQﬂMﬁéﬂﬁ§51ve

In this way, - the joining effect can b

toeBhagggg %ﬂd@ﬂ& n%feEﬂgcgd%gQ1VQQx§%Q9Q&EghQX1ows Lhe

arglng t contact area an pressur|2|ng
Ian1nate advantageously | eading to reduction of the

orRARESIVE 6 T Uskl. CREABEPPOR P ¥ he e vaid oahiovs
used allows the 5 production cost to be

stdadifnespontliigl yopedaeed? amdal powsenistd ffrmsynefcehgably
topsheet 2 to be prevented from unacceptably

inkReseasynguduest enkhprpresescer ofhé heangdhesé ve. [ 0030]
The concavities 13 are debossed at a tenperature | ower
foo20]

The concavities 13 are debossed at a temperature lower
than the fusion point of the topsheet 2 and the topsheet 2 should
not be fused in the course of the debossing. In conseguence,
stiffness of the topsheet 2 can be prevented from increasing
due to its fusion and thereby a desired soft touch experienced
by the napkin wearer can be maintained. Furthermore, the
topsheet should not become glessy due to fusion and therefore
the napkin wearer can use the napkin without being reminded
0f a discomfortable feeling dus to luster gloss.

[0031]

Should the concavities be fused at a temperature close
to its fusion point or higher than its fusion point, not only
the concavities 13 but also the region in the vicinity thereof

will be fuged. If such fusion occurs in a wide range, not only

the region having unacceptably high stiffness as well asg the
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10 than the fusion point of the topsheet 2 and the

topsheet 2 should not be fused in the course of the

debossing. I n consequence, stiffness of the topsheet

2 can be prevented fromincreasing due to its fusion

and thereby a desired soft touch experienced by the

napki n wearer can be nmi ntained. Furthernore, the 15

t opsheet shoul d not becone gl ossy due to fusion and

therefore the napkin wear€d®f-can use the napkin

W t hout being rem nded_ of a disconfortable feeling
regient o3 Ukte M CsP L4003 1 IBRBLFENE heu ke SHATey 1 he Pe

fused at a tenperature close 20 to its fusion point
endarbheghert & han thikesoditiss ervipohatcopdtecant wilihe collapsed.

concavities 13 but also the region in the vicinity
rriheL efre sl d - D& J1useded f cBHCH J WSk O BECUIS phBp@rty of

wi de ‘range, not only the region having unacceptably

high stiffnes ||l as the =1%- regions havin
g DT Hb Py St GRCT TEaRt LPTALE gl ST be T present
~enlarged but also the pores 6 of the topsheet 2 wil| ,
ingengdPrapseés tPPSPRETpot eShEVAFe BT | &5sefistfeand, Iin
| i qui d- pervious property of the topsheet 2 will be
codetguearat edne Asmordisnghboltiheopriesentl 1mdsadent Tbayrefore
the topsheet 2 should not be fused and, in

theonsgguences Lhe POrgsifcshoukd-Hobe bei &0l & apsedious .
Therefore the topsheet 2 can be maintained to be

[Obggyid-pervious. [ 0032]

The concavities are debosged under a mechanical pressure
to enhance the effect of the adhesive to join the topsheet 2
and the cushion sheet 5 together. The topsheet 2 may be added
with flatting agent such as titanium oxide or barium sulfate
to improve further such effect. This is for the reason that
the fatting agent ig exposed on the surface of the topsheet
at the respective concavities 13 as the topsheet 2 is stretched
at the respective concavities 13. Exposure of the fatting
agent such ag titanium oxide leads to the formation of pores
in the topsheet 2 and thereby £o improvement in the
alr-permeability of the topsheet 2.
[0033]

While the concavities 13 are formed at a temperature for
debogging in a range of 40 to 90°C according to the present

embodiment, the temperature for debossing may be appropriately
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The concavities are debossed under a nmechani ca
pressure 10 to enhance the effect of the adhesive to
join the topsheet 2 and the cushion sheet 5 together.
The topsheet 2 may be added wth flatting agent such
as titaniumoxide or bariumsulfate to inprove
further such effect. This is for the reason that the
fatting agent is exposed on the surface of the
topsheet 15 at the respectiWe concavities 13 as the

topsheet 2 is stretched at the respective concavities
SeiQCtEﬁﬁﬁﬂﬁﬂﬁkﬁgPﬁéjﬁh?@mﬁane%@%ﬁPn§Géﬁu§§nﬁﬁﬁﬁhFaﬁﬁheEt
oxi de leads to the formation of pores in the topsheet

2.2 and st hesebystobileprovengnthe netiperadureper meabitipthghip
of the topsheet 2. 20 [0033] Wile the concavities 13

wi%ea ge LBd @r @ebOAPLRAL Ur®y f 8k amPebosisibg shiRgdi 4 aRgeied
to 90C according to the present enbodi nent, the

ou enggr: glve%}/%elb%ségﬂgegggupg %&P gBEIl? t%u(%/ll né%teﬁSll'lg

epen conponé ons
t opsheet . is also possible to var%
maﬁféﬁ%éﬁétleﬁé tichl‘iﬂ@r AY T SREHPEP TN thY B per | %slainf%“re debossing
debossi ng. For exanple, debossing is carried out at a
isr ebatiiedl yuhi gh ¢ enpbxtatweley hiwh pemioed ftorredebds sitng be
5 may be reduced to inprove the productivity. Wen the

re%%ﬁ@%%HﬂQcobi19@5Gb%@sgﬂhg&kuﬁrégH@hE%@hbrﬁbghxnmaintain
tenperature it will be required to cool the

e?%%% Y glaepé§%lfogl§_esg 1%9 cgng %rﬁa‘ﬂﬂgﬂl fhe debogsing ig

carried out at a relatively low temperature, such step of
cooling the debossging die regions may be eliminated.
[0034]

Regions of the cushion sheet 5 into which the concavities
13 stick have density increased and correspondingly exhibit
the liguid-absocrbent capacity enhanced in compariscn with the
remaining region. Conseguentially, the concavities 13
function to guide bodily fluid discharged ontc the topsheet
2 in posgitive manner to the liquid-absorbent structure 4 and
thereby to prevent bodily f£luid from staying on the topsheet
2.
[0035]

While each of the concavities 13 has a circular shape
according to the present embodiment, the shape of the concavity

ig not limited to such circular shape and may present, for
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the initial shapes of these regions and when the
debossing is carried out at a relatively | ow
tenperature, such step of 10 cooling the debossing
die regions may be elimnated. [0034] Regions of the
cushion sheet 5 into which the concavities 13 stick
have density increased and correspondi ngly exhi bit
the |iquid-absorbent capacity enhanced in conparison
with the 15 renmining regiof.- Consequentially, the
concavities 13 function to guide bodil¥ fluid
eXéWQ&ﬁar%%HaB%t6“FHeCFb5§ﬁ@€% %h?ﬁeﬁﬁ§1tP@éenﬁﬁHE?VfBles
the |iquid-absorbent structure 4 and thereby t
mapr éeentrbodilar Fit vkdrdnoed st affeng @ﬁiﬂhﬁt@mﬁ#ﬁ%ﬁtieﬁ 13
20 [0035] While each of the concavities 13 has a

preffeetbat 8hapen AeCorE BOriagéher present zenhetl menk, area
t he shape of the concaV|ty |s not limted to such

ofC‘tB‘é%éEcibfi‘Egr%go%I et enty JP”ﬁle Oma®¥aPl G5 sicule

squar e, ova r ape an e concavities
may_ be irregularly arranged. Each of the con aV|t|es

t%é@%fﬂéf eFabPy: adeRnt o P & Enge ot 971 PFo fagmed @
mR2. The area of the concavity 13 less than 0.1 m®R

s eyt nekeo i shdif ficul beSaosdeboss Pe amkaleven i Fupfgion
concavity 13 can be forned, a size thereof should not

ofbehé Qe it be appeal bngy RREhiaPRe the joint between
the topsheet 2 and the cushion sheet 5 but also to improve the
design flattering effect. The concavity having its area
larger than 20 mm® may cause a problem that the outer periphery
of the concavity uncomfortably irritates the napkin wearer's
skin.
[0036]

While the area ratio of the concavities 13 to the topsheet
2 is set to 6.28% according to the present embodiment, this
area ratio is preferably in a range of about 0.3 to 50%. If
the area ratio is less than about 0.3%, the concavities will
not be sufficiently appealing and, 1f the area ratio exceeds
about 50%, the ocuter periphery of the concavity will be enlarged
20 as to irritate the napkin wearer's skin.

While the concavitieg 13 are arranged at the pitch of
about 3 mm according to the present embodiment, the pitch is

preferably in a range of about 3 to 15 mm. The pitch less than



of the concavities 13 is not only to enhance the joint
between the topsheet 2 and the cushion sheet 5 but
also to inprove the design flattering effect. The
concavity having its area 10 | arger than 20 M2 may
cause a problemthat the outer periphery of the
concavity unconfortably irritates the napkin wearer's
skin. [0036] While the area ratio of the concavities
13 to the topsheet 15 2 i<liset to 6.28% according to
the present enbodinent, this area ratio is preferably
abpitalr GRgeaBf Habbutf 008t FBeRel PLL hécaFersP&EfFo2i §Tom
| ess than about 0.3% the concavities will not be
thsuhketi éabbysappeadbihg2anin thetdecpred hedi clexoeedss .
about 50% the outer periphery of the concavity wll
be enlarged 20 so as to irritate the napkin wearer's
skin. Wiile the concavities 13 are arranged at the
pitch of about 3 nmaccording to the present
enbodi nent, the pitch is preferably in a range of
about 3 to 15 mm The pitch less than 21 about 3 mm
may it difficult to peel off the topsheet 2 from the
heat debossing roll 21 in the step of heat debossing.
-22- CL Al MS [1] An absorbent article having an
i nner side facing the
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wearer's skin, an outer side facing the wearer's
garnment, a 5 liquid-pervious topsheet defining said
side facing the wearer's skin and forned with a
plurality of pores, a |iquid-inpervious backsheet
defining said side facing the wearer's garnent, a
i qui d-absorbent structure interposed between said
top- and backsheets and a cushion sheet interposed 10
bet ween sai d |iqui d-absorbefit- structure and said
topsheet, said absorbent article being characterized
in that: said topsheet®i’s bohded to said cushion sheet
by nmeans of adhesive and forned with a plurality of
concavities directed fromthe side facing the
wearer's skin toward said cushion sheet 15 by neans of
(1deboggi ngsW-HBAUT 41-0F Pl RORADY nEUSHORLPBKTt E9RdUEC1hE the
heat. [2] The absorbent article as defined by Claim1l,
wherein_said _topsheet is formed froma ther, I '
neH QT ol e B S0L GRbORIT e Sk ar LR ede A Cainent, a
tenperature lower than a fusion point of said
LinePmbpiradeie reepmhes] orde rabSor Benfl aftiel £agsing the
defined by Caim1l, wherein said 23 adhesive is
weplress gr esisansistidvef adhesdi weltl 4% Avlnetahiddf opfmakdmep, 2
an absorbent article having an inner side facing the
1IWRAKEA 1 Sk BusahRulel sl i FiaGiRg 4418 Wealler Faging the
garnment, a |iquid-pervious topsheet defining said
wéﬁyg?]éyég%ment, a liguid-absorbent stiructure interposed

between said top- and backsheets and a cushion sheet interposed
between said liquid-absorbent structure and said topsheet,
said absorbent article being characterized in that:

gaid topsheet is bonded to said cushion sheet by means
of adhesive and formed with a plurality of concavities directed
from the side facing the wearer's skin toward said cushion sheet
by means of debosgsing without forming any fusion portion due

to heat.

[2] The absorbent article as defined by Claim 1, wherein said
topsheet is formed from a thermoplastic resin and sgaid
debossing is carried out at a temperature lower than a fusion

point of said thermoplastic resin.

[3] The absorbent article as defined by Claim 1, wherein said
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facing the wearer's skin and provided with a plurality
of pores, a backsheet defining said outer side facing
the wearer's garnent and a cushi on sheet provi ded on
the side of said topsheet facing the wearer's
garnment, said nethod conprising 10 the steps of:
coating said cushion sheet with adhesive, |am nating
sai d topsheet on said cushion sheet coated wth said
adhesi ve, sai d topsheet and3said cushion sheet
| am nat ed together 15 are debossed, and joining said
adhgpiHeet SaRACEATAS baRREheET e t 3 e%eh dt her, wherein
sai d debossing is carried out by feeing the |am nate
to pass through debossi ng apparatus including an
debossing roll, said debossing roll being maintained

[4qt apZdipfenatiie A PWerabfefodn  Usiar 1R0haN 1 8§ Sakfner
topsheet and forned with a plurality of convex die

L O A T R

sheet .
garment, a liguid-pervious topsheet defining said inner side

facing the wearer's skin and provided with a plurality of pores,
a backsheet defining said outer side facing the wearer's
garment and a cushion sheet provided on the side of said
topsheet facing the wearer's garment, sald method comprising
the steps of:

coating said cushion sheet with adhesive,

laminating said topsheet on said cushion sheet coated
with said adhesive,

gaild topsheet and said cushion sheet laminated together
are debosged, and

joining said topsheet and said backsheet to each other,

wherein sald debossing is carried out by feeing the
laminate to pass through debossing apparatus including an
debossing roll, said debossing roll being maintained at a
cemperature lower than a fusion point of gald topsheet and
formed with a plurality of convex die regiong, and said convex
die regions being pressed from the side of said topsheet toward

said cushion sheet.



