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+ FI BER AGGLOVERATI ONS BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENM ?He
present invention relates to a sanitarly tanpon which is inserted into a

body cavity such as a woman' s vagina to absorb nenstrual i and
ot her ki nds of body fluid. DESCRI PTI ON OF THE RELATED ART“mmmﬂM"mmmmErl ous
types of sanitary tanpons have been devel oped and put on the q&rlgggt. or

exanpl e, Japanese Unexam ned Patent Publication (Kokai) No. Helsei 1-146548

di scl oses a sani t hat i s r f _hydrophilic
fibers and an o&@%@aﬁfﬁ%%%@%@%ﬁw%m ophilic

fi bers. Japanese Unexam ned Patent Publication (Kokai) No. Heisei 3-146058
di scl oses a tanpon that conprises a columar, highly-conpressed core and an
outer envel ope. Japanese Unexam ned Patent Publication (Kokai) No. Heisei

5- 68695 di scl oses a t anpGRCHARAYND [t T3S TAVEBiGMht i on of sheets having a
hi gher fiber density and sheets having a | ower fiber density and is so
const r uct R RE mYEYEEOY nt o a col umar structure, the sheets having
a lower fiber density are partly exposed outside the surface of the

structure. Thes&heippesenhinyendiigmeelates dour anditaganpaseerwhdlsdor bent
fiber mterials. Wile used, they absorb nenstrual discharges, and are then

unconpr esk®ednsartedrintio a badrcanity metnps dsweran ' s vaginatF apsprk003 2
tanpons expand to bl ock the vaginal cavity, and can further absorb the
menst r ualmensehzalebludndveood saimd cothesekipgesobf boly faupdns have such w
col umar structures fornmed by highly conpressing integrated fibrous nmats,
_they are DEICREPBION OFR THEtRELATED bARTS mats constittuting themare too
‘r)gid and are therefore hardly restored to their original, non-conpressed
size so as to wRdcentlyi,nvartioasyagpea, ofinslah hbdry heammorss rhete diemphar ges
often | eak outside through the inevitable space between an inner wall
developed and put on the market. For example, Japanese
Unexamined Patent Publication (Kokai) No. Heisei 1-146548
discloses a sanitary tampon that comprises an absorbent of
hydrophilic fibers and an outer layer of a hydrophobic sheet
mixed with hydrophilic fibers. Japanese Unexamined Patent
Publication (Kokai) No. Heisei 3-146058 discloses a tampon that
comprises a columnar, highly-compressed core and an outer
envelope. Japanese Unexamined Patent Publication (Kokai) No.
Heisel 5-68695 discloses a tampon which comprises a combination

of sheets having a higher fiber density and sheets having a
lower fiber density and is so constructed that, when formed

into a columnar structure, the sheets having a lower fiber
density are partly exposed outside the surface of the structure.
These tampons have columnar structures of compressed absorbent

fiber materials. Whileused, they absorbmenstrual discharges,

and are then uncompressed. As a result, the thus-uncompressed

*G00001*



, of the vagina and the tanpon. On the other hand, ,Japanese UnexaniQ%F

. Patent Publication (Kokai) No. Showa 62-236547 di scloses a tanpon FEB 2003
conprising a plurality of small fiber 2agglonerations. In this tanpon, the
constituent fiber agglonerations have sone space between them Therefore,
the tanpon could be easily defornmed, and could well f it into the vagina .
However, since the f fiber agglonerations constituting the tanpon have sone
space between them the f fiber content of the tanpon will reduce if the

density Glangihd I§famPd B adiouar ehvigyas atn;ahig%g{)%%%%hte&f

absorption rate into the fiber agglonmerations. If “so, sorbability of

the tanpa,ase | fedst F081 e&)]yséﬁgyigg. On the other hand, if the density
of the fiber agglonerations 1s Increased so as to increase the

absorbability o t i.on i h iLber .
aggl oner ati ons vffxlnoHéQ’leﬁ%&q'Icr? rﬁ‘aﬁaﬁbﬁsggﬁ éssls)n%fea%ﬁ% ?%‘ggénggéfﬁ%%efélﬁhons
constitutj e 1.0.F E B.2003 t anpon -have sone space_bet ween t hem

t he tanpoénc;%@rgqlf sltsrl}1cotiu]'?‘?sgi ré%eocﬁ&?' t}mg'géla-\l‘ i Ff@ﬁfgﬁﬁ-’&%é‘& gﬁﬁgﬁeﬁnto t he
vagi na. RY, OF THE I.NVENTI ON An object af the present..invention is to
provi de ﬁ%ﬁ MErEn Y g pa@gi}red‘ﬁ'i]ﬁ P tg‘r?(}pﬁz\‘edlr%}bfr(?ﬂ‘ﬁ’s“'& $pace

bet ween the tanpon, and_an inner wall _of .the vagi na. Accordi ng to Qne aspect
of the i MY ‘ft%f‘%aﬁﬁ?’ar PECarffh ﬁﬁ?léoﬁ&di &ntBBEEFBERL NATI¥ed by a
| i qui d- pervious sheet, wherein; the absorbent is a mass of a plural ity of
conpr esse‘éﬁsg‘?ﬁ?cf %9 heixgor bainals JRN~campressed fd 2&8p) as i well

aggl oneratjons located in the peripheral region of the absorbent are bonded
to each otMerlnfo thgivagénanoaaAnghahct ke sensduam difsdmngat ofteme
'{shnitary t anpon of the invention is forned of a plurality of small fiber
aggl oner at§houb§Adedtheregk fhet revighle spacekpbrespanmiener waddt ed into
t he vagi na_and brought into contact with a small quantity of discharges

t her ei n, e dragina R Ble beampen- t he snal | fiber aggl omerations
constituting the absorbent is broken and, as a result, the thus-broken

fi ber aggl omer a@Monshechiphex hehand ndi JapanespehHppgamingdt hRatesmidi ti on,
the conpressed fiber agglonerations are restored to their original,

non- conprRkkicratken (kekad) n¥Py, Shawat 8ApdA6FAT7t Hispedgses weltampors to t he

inner wall of the vagina with no space between the tanpon and 10FEB
2003 4 comprising a plurality of small fiber agglomerations. In this

tampon, the constituent fiber agglomerations have some space
between them. Therefore, the tampon could be easily deformed,
and could well fit into the vagina. However, since the fiber
1 agglomerations c?nstituting the tampon have some space between
them, fhe fiber content of the tampon will reduce if the density
of the fiber agglomerations is lowered so as to increase the
absorption rate into the fiber agglomerations. If so, the
absorbability of the tampon as a whole is thereby reduced. On
the other hand, if the density of the fiber agglomerations is
increased so as to increase the absorbability of the tampon,
the absorption rate into the fiber agglomerations will lower.

In addition, since the fiber agglomerations constituting the



the inner wall of the vagina. In addition, since the small f.iber

aggl omerati ons constituting the absorbent of the tanpon are tight!{ FEB 2003
conpressed and since at |east the smald fiber agglonerations located in the
peri pheral region of the absorbent are bonded to each other via hydrogen
bondi ng t herebetween, the tanpon is rigid by itself and is easy to insert
into the vagina. The density of the small fiber agglonerations |ocated in
the center region of the absorbent of the tanpon may be hi gher than that of

the smal l¢{hhsd 1REY QBREAS} 868 BOG & eﬂ?e&rg,h%h@e{as@{atshaitéég% L ggreof. In

t he tanmpon of this enbodi since the nsity o e sm I ber

| . . . . ‘. T
Chan t hats BT He RS L R Son ool e ERR kg Ehar, 0"
peri pheral region can rapg,g{%wﬁgogg f'h%g?@{’gﬁ?ﬂ)ﬁ break the hydrogen

bondi ng between them whereée sor have a freedom of
behavior as a l e, . lt, .t snal L, fiber | oneratigns having a
hi gher densi ty%ﬁ‘d&%‘é@f%&rﬁgﬂ%sggﬁtJe?v?[é‘éf‘%ﬂ l&€$%§° ﬂé%r%g:ﬁf“p(?% behave
relatively freely. Th mal I f.iher aggl aneration having a higher density
can expan%mf%h i‘a)él Bﬁgﬁ m%tWagPﬁghﬁﬁéiﬂ i §c§1%?%%g’,e%£’ N as a
result, t&? bsor bent (¥\ell gxpands hc_)l fﬁci%itate_fitti ng in the vagina. The
small fib e:@?ﬁ‘%%r%‘f R RSt R th QhetR8nYRF1PRyi on of the absorbent
may be formed of noncellulosic fibers t 1.0 F 8 2003 5 alone or of a
conbi nati on of AEMNLNE 1O KOS agReStoRdethR JAVEITs 2 SR IHITe

| ocated in the peripheral region thereof may be forned of cellulosic fibers
_al one or tAMROR FRAY FAMPEASE: aR AhSArRent WrepPredahy &AM RSS VA Misher s;
tahd the small fiber agglonerations located in the center region of the
absor bentSH@S§t c oMY ®LRI | arger quantity of noncellulosic fibers than those
| ocated in the peripheral region thereof. In such a tanpon, the snmall fiber
aggl oner ati ons [tdeapdgorbent isha pass et ra B akithohieonmansag e
essentially formed of noncellulosic fibers. Therefore, the elastic recovery
of this tehpbh iElbeyh agmomerations fatberleafift ofdieat istiasl les fdEral | y
formed of cellulosic fibers in the peripheral region of the absorbent of

t he t anpordGitomespsbonRd lgicadies gés tloher e iphenaldr sggaobonelf nghset ween
them the absorbent is rapidly expanded owing to the expansion force of the
smal | fi belpsexpeenherxel dendedated garch hetbent earia ehydnogent honsldgyy bent . i
If desired, the respective small fiber agglonerations nmay be of a

cor e/ shel therebetween. and the density of the core of each fiber

aggl oneration is higher than that of the shell. Also if desired, the core
of the small fi THre adglogbemdt odnthe fanibdryftamper|¢filtde coviendrioml one or
of a conbination of cellulosic fibers and noncellulosic fibers; and the
shel | theisdforimed ofnedbirakltylafssnallibfiben| agglamexdt toms Muned on of d
cellulosic fibers and noncellulosic fibers, and the core contains a |arger
qufanti ty vd eachedbthénsi (Wlhedbetbe tampon has been inserted into the

vagina and brought into contact with a small quantity of
discharges therein, the hydrogen bonding between the small
fiber agglomerations constituting the absorbent is broken and,
as aresult, the thus-broken fiber agglomerations exhibit their
individual behavior. 1In that condition, the compressed fiber
agglomerations are restored to their original, non-compressed
size. Accordingly, the tampon in the vagina well fits to the

inner wall of the vagina with no space between the tampon and



1 0 F EB 2003 6 than the shell. Preferably, in the tanpon of the! 0 FEB 2003
invention, the small fiber agglonerations constituting the absorbent may
contain both cellulosic fibers and nodcellulosic fibers in a blend ratio of
cellulosic fibers to noncellulosic fibers falling between 0.5:1 and 4: 1.

Al so preferably, the nean fiber density of the absorbent falls between 0.2
and 0.9 g/cnB. According to another aspect of the invention, a sanitary
tanpon may conpri se an absorbent w apped by a |iquid-pervious sheet,

wh in: i nel f . d e ded
erein a%ﬁ(;@aﬁg?% gﬁ‘%ly ! ) %}?r%ﬁfa?gl . OfrnCaReSRRd 214y dhoghnRgnde

fibers; I ber agglomerati dns contained I n the web,

o0 ne ST R ATALLOE 802 STRAESHA0ARNILE Bl lilopionst Y

t han t he Wwe | aspec e rnvention, a

sanitary tanmpon conprise an absorhent w.,apped | i.quid- Vi Ous
sheet - wie) hraRRLy CREBPEERe o AR IR s i DR ta e il BibEr

hydr ogen- bongded ce] | ul osi.c fibers.al one or_ of, conbi nati.on of _cell ul osic
fibers anOFLPRSTLIRF c 99ahed a48 ¢ ré??@ﬂﬁﬁﬁﬁﬁﬁyﬁ?8@8ﬂ-Hﬁﬁdg@F and a
plurality of small fiber aggl onerations of. noncellu] osic fibers alone or of
5 combi naARERTRENE o PG RIS hEPs SARD nORBEF| (idsi RYRFPEFR B5ndipg) o F ¢
B 2003 be contained in the web, and the nqncellulos _is f fiber content of
the snal | therebetyeehnethei BRAEPPR pBgRegitnRY dhEE1Er 2aPAe iReFaSYn Hhese
tanmpons of the invention, the fibrous web rapidly absorbs discharges to

br eak t helP§@FbgtRteokRAenYagina.

The density of the small fiber agglomerations located
in the center region of the absorbent of the tampon may be higher
than that of the small fiber agglomerations located in the
peripheral region thereof. In the tampon of this embodiment,
since the density of the small fiber agglomerations located
in the peripheral region of the absorbent is lower than that
of the others, the small fiber agglomerations located in the
peripheral region can rapidly absorb discharges to break the
hydrogen bonding between them, whereby the absorbent shall have
a freedom of behavior as a whole. As a result, the small fiber
agglomerations having a higher density and located in the
center region of the absorbent can behave relatively freely.
The small fiber agglomeration having a higher density can
expand to a higher degree when having absorbed discharges, and,
as a result, the absorbent well expands to facilitate fitting
in the vagina.

The small fiber agglomerations located in the center

region of the absorbent may be formed of noncellulosic fibers



. the fibers constituting it, whereby the absorbent gets a freedom of
behavior. In that condition, the small fiber agglonerations having1d PtgHeel
density in the fibrous web, or a~ tho$e therein containing noncellulosic
fibers and therefore having an increased degree of elastic recovery expand
to a great extent, and, as a result, the absorbent well expands to
facilitate fitting in the vagina. In the tanpons of the invention, it is
desirable that the small f fiber agglonerations are formed by w nding up f

fibers . M PIgf ergll va thsmSIRLE16h e £a0GLOETBLLANS F3hebiudn odansi ty

fibers or those of noncell Ic ers thereirn are fornmed by w nding up
e ot b e B0 ARG AREOp MR e
Pe =P P e R Y e A TRIRAE LI Bl et 07
o Do AR BE A P58 G oy SRy WIS
C1 055 SCClaiRl A Bungk Ado Rt R STPIUIE R B chioobafRER ey @ 0 0
further eor?%gie?bnsforoger%] x%ag/ac r?t'[]afr(l: %O]tadxi:é] r tq(1)1atnrtl:(?.tiync\)/fe rrlltoin(c):rtla'llulosic
fibers than those located in the peripheral region thereof.
In such a tampon, the small fiber agglomerations located in
the center region of the absorbent are essentially formed of
noncellulosic fibers. Therefore, the elastic recovery of this
tampon is high. When the small fiber agglomerations
essentially formed of cellulosic fibers in the peripheral
region of the absorbent of the tampon have absorbed discharges
to break the hydrogen bonding between them, the absorbent is
rapidly expanded owing to the expansion force of the small fiber
agglomerations located in the center region of the absorbent.

If desired, the respective small fiber agglomerations
may be of a core/shell structure, and the density of the core
of each fiber agglomeration is higher than that of the shell.

Also if desired, the core of the small fiber
agglomeration is formed of noncellulosic fibers alone or of
a combination of cellulosic fibers and noncellulosic fibers;
and the shell thereof is formed of cellulosic fibers alone or
of acombinationoficellulosic fibers and noncellulosic fibers,

|
and the core conta#ns a larger quantity of noncellulosic fibers
!



. DESCRI PTI ON OF THE PREFERRED EMBQODI MENTS The invention will be described
with reference to the acconpanying drawings. Fig. 1 is a perspectﬂ/@ REB\003
of one enbodi ment of a tanpon accordify to the invention; and Fig. 2 is a
partial cross-sectional view of the tanmpon of Fig. 1. A tanpon 1 shown in
Fig. 1 is so constructed that a columar, conpression-shaped absorbent 2 as
shown in Fig. 2 is covered with a |iquid-pervious sheet 3. At a rear end |l e
of the tampon 1, the |iquid-pervious sheet 3 is heat-sealed or sewed on a
machi ne. i ta{@Uhd1i S provided with a string 5 extending fromthe rear
end le of the tanpon 1 for taking 1 the tanpon out of the vagina by puIIing
the string 5 af g1 h I id i b

9 Of‘ég%n ALy, §nl LAY aﬂg&ﬁ Estﬁ%‘%‘é%%e} n D& g

spun-| ace, point-b pun- bonde er ma noh-woven gbrlc of

e AL e S B P, o
ot or i g M G A
10FE 003 i

wei ght (RASRE (FeRLEERREE POBETRR bBRPRI18 0BT ) ks BT 1
mat eri al For EL A ¢ pﬁy be a cotton yarn (»of 16 cotton m{fibgrs of
count # W&ﬁ?d@qu b o% Sed for mater repellency As shown in Fig. 2,

t he absorbent 2 _.i.s nade, of plurallt% smal | fi ber
aggl oner ati ons @18%’:?5%1'%%25” es‘ﬁﬁﬁ%cﬁhﬁfeﬁie Bﬁ’bY&%FBﬁ ahfaFrbentol umar
structure having, for exanple, a dianeter of from8 to 20 nmor so and a

| engt h of £31lsn betvween Py pravgd 049 96?@ °the smal | fiber aggl onerations 8
(ate tightly bonded to each other. At | east the small fijber aggl onerati ons
located in the REGOEMg te anadhedt asReChIfoERR INVENGIAY A SAR LA ¢
fibers, and the neighboring fibe glonerations | ocated at least in the
peri pher aFAMRRR HRYaFEMPEASERR @Qﬁf&%%‘hé’ﬁf apP£IhhHrd ddmistnpary ious

t her ebet ween. However, all the small fiber agglonerations as shown in Fig.
sheet, whereln,

the absorbent includes a web of compressed and
hydrogen-bonded fibers; and a plurality of small fiber
agglomerations contained in the web, and the small fiber
agglomerations are compressed to have a higher density than
the web.

According to still another aspect of the invention, a
sanitary tampon may cox.nprise an absorbent wrapped by a
liquid-pervious sheet, wherein;

the absorbent includes a web of compressed and
hydrogen-bonded cellulosic fibers alone or of a combination
of cellulosic fibers and noncellulosic fibers all compressed
and hydrogen-bonded; and a plurality of small fiber
agglomerations of noncellulosic fibers alone or of a

combination of cellulosic fibers and noncellulosic fibers to



2 may be bonded to each other via hydrogen bonding:therebetween. 1 _ The
. respective snall fiber agglonmerations 8 are forned by w nding up1bhﬁﬁ%ég%

having a length of from10 to 40 mMmmof7 so into spirals or balls,

by conpressing them The thus-formed fiber agglonerations 8 are envel oped

in.the |iquid-pervious sheet 3. Having been thus envel oped in the sheet,

the columar mass of the fiber agglonerations has a size capable of well

fitting in the vagina. The snall fiber agglonmerations 8 thus envel oped in

the Tiquigs RIQURF NG e ﬁeﬁ,oaﬁ%';tlﬁe %%qg:le;i?rielflecfé% fi%#%%{i&g%?%ed under

heat to forma columar structure ving a nm or

n ?R?sasﬁfé%?*e';ts Ll FTkRs 84 RRR L Bne Tk I SRR RAGTIRT By REET o

peri pher region of the columar structure (but preferably all the snal
fiber agglonerations 8 constituting the columar structure) are bonded to

h h [ d bondi h . Pref bly..th [ f
Fiber  aggl oner atforl TR VAUBACEE TiEnd iyop ok, o | EAbERES wab © O

t hus- conpressed snmal | fiber aggl onerations 8 are _bonded tqQ each other via
hydr ogen ARG ARG HASTERIRD 4 STl e SIS PANRD Sdorres
rigid and its_self-retenti,on hecones high. Accordingly, the tampon is

easi |y i N t E4PERE o CORS WAGHIRI Brlen Vﬁ@ﬁePY ithe ?ERF?%thEﬁéavagina
by use of _a tanpon applicator, it can be readily pushed out_of the tanpon
appl i cat oﬁr%ﬁqqi“r@f-a%ﬁwlﬂﬁfe shidpethfkr €ondikiodyy et gRpdh HddSdeen
inserted into the vagi na and have_ absorbed nenstrual discharges therein,
the hydr RERLIRPER HELRF hateinkerghboherPenhEty dgytofef Abrens ek har
fchnstitute the tanpon is broken, and, as a result, the individual fiber
aggl oner &thFR therekmigntaining qoneadulnsiq fihens @ndiithegiefaneer ef ore,
the tanpon can nore readily fit in the vagina. In addition, the individual

fiber agchafERGaNcHRCIE dggapenbhedagtastrecoveny eNpagdLmagreatorEB2003
11

extent, and, as a result, the absorbent well expands to
facilitate fitting in the vagina.

In the tampons of the invention, it is desirable that
the small fiber agglomerations are formed by winding up fibers.
More preferably, the small fiber agglomerations of high-
density fibers or those of noncellulosic fibers therein are
formed by winding up the fibers, so that their expansion

recovery becomes large when they have absorbed discharges.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective viewof one embodiment of a tampon
according to the invention;
Fig. 2 is a partial cross-sectional view of the tampon
of Fig. 1;

Fig. 3 is a partial cross-sectional view of another



¢

restored to their original, non-conpressed condition, and, as a result, the

. absorbent 2 well expands as a whole to have little space from an ihAdvEBna108

of the vagina, and therefore prevents8the | eakage of menstrual discharges
through it. After shaped under conpression, the absorbent 2 preferably has
a nmean density of fromO0..2 to 0.9 g/nB8. Al so preferably, the small fiber
aggl onerations 8 constituting the absorbent 2 are wound up into spirals or
balls, since the force of the fibers being unwound and restored could

enhance thghdPaieitdond tdifdd bﬁc@:&ﬂixg%ﬂgcgt%ﬁé‘siﬁ@eﬁ@féﬁ- ori gi nal

condition ( 1.e. , the restoration referr erelrn neans both the rate

d the f : i . . fi [
?{‘lble? | 2ggl orrer IFgef'* 35?74&99%13%?;%%&@%&1%1 ??%"g?’sf—‘_‘%?%%%%ﬁéﬁ%;?k
ﬁéyhﬁe"iL%ﬁﬁ“&%fi%ﬁ%sé%?f?%’&%‘%%ﬁ%%%fﬁf%’é%%@%‘|% ?é?%iiﬁ{ Wi tbere
such as pol yet ydsenes | EDeH 3y RQY YA QRYIRNS i %{]Sie\BO Y&t ‘[%”e.t er.

3 1) 83 5’ i ber S,

terepht hal ate fibers; Bt PAES RN TS y cConpris such ‘ce

th 11_fib | ti 8 b di |y, bonded to.each other vi
nydr ogen BRI ETRTbUATLPIN RATIHT SherT HEALERE 1R ber

aggl onerations 8 contain noncellulosic fibers having a high nodul us of

el asticity (elastic recovery), the individual fiber agglonerations 8 could
ensure higher restorative expansion after having been rel eased fromthe
hydrogen bondi ng DESCRIBTEOR @FFHE %EFREBREPhgﬂPQHHMﬁ%{an becone
relatively free for their ,individual behavior. In order that the snall
fiber aggl oner atit$ndn¥eRtdopeilpohgcdeser thed witHe referenss dgethSondi ng
therebetween to ensure_the rigidity of the absorbent 2 conprising them and
retain tREIARAMGINS HIRWINEF eoff 1%hutl tifat PEIFPPESHIVE WdieW odsOf€ed to
their original, non-conpressed condition after having been rel eased from

t he hydr RRPPHIRARPHA iemPamafcqrding d@sithep iaviehttionie amdeFd Irati o (
by mass ) of the cellulosic fibers to the noncellulosic fibers to formthe
col umar 4bsorh @ tialacresgesretionad: Yigwdod: the Araepon «ffeFad y 1t he
cellulosic fibers and the noncellulosic fibers are uniformy mxed to form
the smal |l fiber Pag@mpady &t ishewn | ¥n @9 s ell, i haongapetrucsedc thiaesls

constituting the small fiber agglonerations 8 may be processed for
hydr ophi | ¢@bamnar , compression-shaped absorbent 2 as shown in Fig. 2

is covered with a liquid-pervious sheet 3. At a rear end le
of the tampon 1, the liquid-pervious sheet 3 is heat-sealed
or sewed on a machine. The tampon 1 is provided with a string
5 extending from the rear end le of the tampon 1 for taking
the tampon out of the vagina by pulling the string 5 after used.

The liquid-pervious sheet 3 may be made of a spun-lace,
point-bonded, spun-bonded or thermal-bonded non-woven fabric
of hydrophilicated hydrophobic fibers of polyester,
polypropylene or polyethylene terephthalate, etc., or of such
a non-woven fabric having been perforated to have a number of
perforations therethrough, or even of a porous plastic sheet

or the like. One preferred example of the sheet is a



Preferred exanples of the small fiber agglonerations 8 are those fqr@ggﬁﬂa
.winding up 3.3 dtex rayon fibers having, 1 for exanple, a |ength of
into small balls each having an outer 9di aneter of 5 nmmand a wei ght of 2g;
and those fornmed by m xing 80 % by mass of 3.3 dtex rayon fibers having,
for exanple, a length of 32 nmwith 20 % by mass of 6. 6 dtex pol yester
fi bers having, for exanple, a length of 38 mm foll owed by w nding up the
resulting fiber mxture into small balls each having an outer dianmeter of 5
mm |nt idl e j i Lty s E B 2003
htleqdr# i@&% gxlgm %Qz@n”fﬂ;ﬁ.% dJt P?%gesigftrﬁi@}’fﬁ gr%nlt %fcigﬁt

13 of sma oner atl ons cons trn a ent 1 have

nearly th ensgd ty, 2 | e i S i f K 3, snall
fiber agg&%@f%’ogf 11{2 I%t le)g %ﬁ'thtﬂ%e%tgrg#&?e%{%y(%@%%b&% ot 2A (
these are hatch as .shown i n.Fig., 3) have_ a higher density, than, the small
fiber aggﬁ“’b Ja?ef%hs I'sf(f P&@%&&’i?\t#@' %@r?pcnog:r%n P’@&inoiotflé ﬁgt&%‘or bent
2A. As is_the case with the snmall fiber aqgl onerations C nstitl,éting t he
absorbentszl,’elﬁeo?na??“ﬁggl%ng?atila‘?ug”i‘@) ™ 1 PEBREEPEH: i T t W& &5sor bent
2A are forne f cellulosic fibers, or are forned of a conbi nation of
cel | ul osit®¥FbeTECHNd noncellulos is f fibers . The absorbent 2A of Fig . 3
differs fromthe absorbent 2 . of Fig, 2 in that the densit% o{) the fiber
aggl omer ati ons T SOWYy 41% Fdg-t Bat B 82REOFPERE 4ghF MRAGR MBS | n the
absorbent 2A of Fig., 3, the Iowdensity fiber aggl onerations 10
constit ut®hp tﬂiérﬁglrﬁ%@rfaﬁ“‘@ééi SHbPF?néagéP@fe?agbgB?banﬁM i M®SSchar ges,
and the thusabsorbed discharges are then led_to the high-density center
regi on. THerdiaped underpeBPEeRs1on kP foFeliBpRY| SLEBRHYL AaYdmdual
{d}scharges. After the fi ber agglonerations 10 and 11 have thus absorbed
menst r ual £@F setRRRke, & lddiamehedt 0FeAireBndi kR 2% MY OKehO aRd a dengthesul t,
the aggl onerations 10 and 11 can be relatively free for their individual
behavi or .of froie4 teohdm o BO .si Eodhifo theamdldnfikesvgglagenatdafigh 1 0
F E B 2003 14 density fiber agglonerations 11 in the center region is
| arger, tHambdddidity bandsd kel eackmithens &AtwAepst bthe, smallb fidant, the
di scharge absorbability of the tanpon 1 itself increases and the tanpon 1
can wel | agglomerationgi nncatled t e shhel geripheralgiregdoat i ofis thein the
peri pheral region of the absorbent 2A and the small fiber aggl onerations 11
in the ceabsorbegto? thetaedh mey}lbdobdcnddbeirsa @awbitie ingigifbaxsidail osi c
fibers and noncellulosic fibers; and the noncellul osic fiber content of the
smal | fi bfibegdgyiemeranisorid 1oeatled aedieastr byitdre payipberal gergidran t hat
of the small

are bonded to each other via hydrogen bonding therebetween.

However, all the small fiber agglomerations as shown in Fig.
2 may be bonded to each other via hydrogen bonding therebetween.

The respective small fiber agglomerations 8 are formed
by winding up fibers having a length of from 10 to 40 mm or
so into spirals or balls, followed by compressing them. The
thus-formed fiber agglomerations 8 are enveloped in the
liquid-pervious sheet 3. Having been thus enveloped in the
sheet, the columnar mass of the fiber agglomerations has a size
capable of well fitting in the vagina. The small fiber

agglomerations 8 thus enveloped in the liquid-pervious sheet



_fiber agglonerations 10 in the peripheral region. On the other hand, 0tgS 2003
- smal | fiber agglonerations 10 in the peripheral region may be fornmed of
cellulosic fibers alone, and the smal 10fi ber agglonerations 11 in the
center region nmay be fornmed of a conbination of cellulosic fibers and .
noncel lul osic fibers; or the small fiber agglonerations 10 in the :
peri pheral region may be forned of cellulosic fibers alone, and the snal
fi ber agglonmerations 11 in the center region nay be formed of noncellul osic

fibers alpnge tﬂehheéﬁgfageear@m%h&y O;gggbrfni% ARG l0 1 N

t he peripheral region are essentl to each other via hydrogen

pond' ng. ey SRPLNATAnet BeoUE Ne AP AILBTIY SuPbr! 86 ARPA PERE R/ E E Y N the

smal | fiber aggl omerations in the ce 0Si C
cont ent |l ul oshG .fiber. cont t nsi.t f, t.he, ..
aggl oner Z{]?%éngﬁf%?iqglenéo# a?‘f\;\l&;}g ?’%&tﬂll%r %8%%‘?55%% %%éls%%’f%lts th‘o tl?el%i gher
than that_,of t atio Q. Int absor bent the smal |l fiber
aggl oner a%i;“ s %iggggg&%ﬁ%ﬁy%&QFFLﬁ%%rf%“?¥%%Jr%n? r?zﬁﬁgaﬁgfli b’ﬁetﬂ%ﬁ regi on
can rapi dly ahsorb, nenstrual di,scharges. Wth Hﬂg} fter the hydr.ogen
bondi ng. HRYTECTHh T et S & SLOTIAR SRR L A e P TR AR
di schar ges been  broken, the aggloneratjons 11 of essenti al
noncerl ot Ehe SRRLL iEhaT anB ARG Al Tnns & Const ) ik PR Be AR MR on wel |
expand owing t. to their high elastic recovery. Accordingly, when having
absor bed @ﬁ??ﬁﬁ>d?§@h£ﬁi§ﬁdt¢ﬁe?éﬁﬁoﬁﬁﬂﬁq ©iPpahydragen handingd
ensures snmooth bul k recovery. Cellulosic fibers, can be readily bonded to
each ot hetP&rePeL¥reyen boRIPAGrEREY ebetthSen Weitthlef oPE, PRecOftidSH ng a
(1hrge quantity of such cellulosic fibers in_its peripheral region, the
absor bent2N BeraekeR | § £aibsnbeheeshapeanfled edf OHsSSMown in Fig. 1.
Accordingly, the absorbent 2A is rigid and is hardly deformed. As a result,
t he absorbent 2&incedde thysreomprefsed Haaldgifidenpgykaneradpiandat or i s
used for it, the absorbent 2A is readily pushed out of the applicator. One
pr ef er r ed® @d&ghpoaded taccaghatiremyiashydvagenthonding thenabatyneand in t he
center region of the absorbent is prepare by mxing 3.3 dtex rayon fibers
havi ng a tk@gabserbentm? wicompeseddt et pdiepesbeconepersidial/i agda itengt h of
38 mmin a ratio of 50 %to 50 % followed by formng the resulting fiber
m xture i®ebfaygtentioni ecosesh highng Agcowddmgdiyanethe shmpomm isOn
easily inserted into the vagina. Even when it is inserted into
the vagina by use of a tampon applicator, it can be readily
pushed out of the tampon applicator with retaining the shape

thereof.

After the tampon has been inserted into the vagina and
have absorbed menstrual discharges therein, the hydrogen
bonding of the neighboring fiber agglomerations 8 that
constitute the tampon is broken, and, as a result, the
individual fiber agglomerations can exhibit its free behavior.
In that condition, therefore, the tampon can more readily fit
in the vagina. In addition, the individual fiber

agglomerations 8 having absorbed menstrual discharges are



A

result, teRNEPSHHEN the ahserkepadarayoyn

1 0FE B 2003 16 the other hand, the small fiber aggl onerations 1055?12F2mm

. located in the peripheral region of the absorbent may be formed of

dtex rayon fibers having a length of B2 nm al one, and each w has an outer
dianeter of 5 nm Fig. 4 is a partial cross-sectional view of still another
enbodi nent of the tanpon of the invention. As shown in Fig. 4, the
respective small fiber agglonerations 15 constituting the absorbent 2B are
conposed of a core 15a ( hatched portion ) and a shell 15b that surrounds
t he corex)leiatc(' Fro L1815 B igider nBadlaRrdssdd E5ndftof O SiE Nl
structure) . %ﬁ% cgre 1%a aﬁ']fLe 's eﬁl ;gﬁ arg botﬁn?orngng?{pb%Fulosic
fibers alongs, 9t Mhye BBLHOLTRY 91,61 1000BLAGLI AN 2SRl LUl RSUE 1Rl -and
d
ormy mxed rn-a farlmng

noncel l ul'osic fibers uni ratio by mass et'ween

0.5:1 4: 1. .ln this, ' .. .the fi densi t f th
Oes L ihghice e Bh A BT IR BA el o O AFORL bRl o

I ti 5 inthis .i di t id bsorb t | disch
2t he shdle CRakadd P e D B ERSE P ERNSR! £ Chen { mredt at ol y 1o
to the core 15a %hen tFe S ellsd15b have absor bed nst r.ual disch%rges,
the hydrogen boRdithg bEPRREA t NRART heTOmREFIRLP AL | e 18R ¥ en 2and,  as

a result, the thusrel eased fiber aggl onerations could be relajively free
for thei rpl?‘?%fmrlg]t}éﬁ‘%l‘%\}??ﬁ‘? ‘E‘ﬁngﬂ?% %%nﬁ?‘?‘o?l;gfﬁ‘é Qo?eg/‘ﬂ;&a havi ng a
hi gher density are well restored to their_original 1.0 F EB 2U03 17
condi ti on. Ther@ﬂ@%@,PHﬁ%ﬁr%%%Yngt&ﬁ%oﬁ%@ﬂlné%éF?ha?gﬂigﬂﬁé?Eé%PstH%
i ndi vidual fiber agglonerations 15 ensures good bul k recovery and, as a
aﬁm &ntg smigradis/ o5 iadil bl ock
the space pbetween the inner wall of the vagina. Both the core 15a and the
shel | 158 s theufprgecak Ahenfilbersdee ing ynveast apd nesteyedeoddred of a
m xture of cellulosic fibers and noncellulosic fibers; and the
noncel | uleshange gdre gestomatdion pE tbeefibar mpggbenerayiens Hem thedtr of t he
shell 15b. The shell 15b may be formed of cellulosic fibers alone, and the
core 15a Qdginak eansitgiomddod-l.utdsi testotatignonefenredite henainy e of
noncel lul osic fibers and cellulosic fibers. In this case, the fiber density
of the coreansdooth nthe arakgsandquheecfiorecebefhrghterataanyhat of the shel
15b. For these, it is desirable that the core 15a and the shell 15b are
formed by w ndi €pnaretedyf, bahe Eibelre absor fernm 2Ehesismall hefidmst | 150
of each small fiber aggloneration 15 is essentially fornmed of cellulosic
fibers, tdgglomeératdiahs 8 ey dgghbserbentnsatéradnfibersl|glabsorsnatenst rua
di scharges. After the hydrogen bondi ng between the fiber agglonerations 15
havi ng t has cdislorlveddi dirayoar ébehas ebn fikekes), aodtiome fibessret adsed
aggl onerations 15 have becone relatively free for their individual
behavi or,1ike, naxcehlay obec Subhr sceitehosat| yfibessi tadmineéde wictlke 15a
and having high elastic recovery ~ 0 FEB 2003 18 could be readily
unwound, mowcéhbulosioispmthétberf dgetoreuct i anpolifethylenelfibearssore to
their original, nonconpressed condition. In that condition, the absorbent
2B wel | eppbppisopplénéd fiberas, palyethylenaditidephithaldtas gebguantetce. of
cellulosic fibers capable of being readily bonded to each other via
hydr ogen ioséehtal e conmpiniedmexich del Ivlosid Eabers, aebmhlbefiber
aggl oneration in the absorbent 2B. Therefore, when the absorbent 2B is
shaped u 160EPA€S6HON8 Icar hee f rBaAiAGIIHOIRICH | €hSeaBASOitheld REidt can
be surely bonded

hydrogen bonding therebetween. In addition, when the small
fiber agglomerations 8 contain noncellulosic fibers having a
high modulus of elasticity (elastic recovery), the individual

fiber agglomerations 8 could ensure higher restorative

expansion after having been released from the hydrogen bonding



~to each other via hydrogen bonding therebetween to thereby enhance the

< self-retention of the conpressed absorbent 2B. For the tanpon of gqf
invention to be formed of a pluralityldf the small fiber aggl onerdt Bﬁéﬂmn
t he aggl onerations 10, 11 and 15 may be conbined in any desired manner. For
exanpl e, the fiber agglonerations 15 of Fig. 4 may be used for the fiber
aggl onerations in the peripheral region of the absorbent 2A of Fig. 3 or
for those in the center region of the absorbent 2A of Fig. 3. In the
absor bent,Afyetfin RBem 4antiNh A8y (He@bné h%ei%&'veﬁ?beirréﬂgfé’ff?ﬁ:ﬁb'ﬁns in
the center region may be made higher than that of the small fiber
aggl oner atd HRsidubit emerigheral region; or the noncel lulosic fiber content
of the cores 15a of the snma 1 fiber agglonerations in the center region may
be made hi gher 4 a&r&é‘f‘ttﬂ'_x Lhe SRLEP f]i%ﬂer_ogptgﬁgm%%ltlio%ﬂsbgra}xa@We(i'Ierat' ons
in the peripheral regron. Fig. 5 1s a partialF~cross-séctional view of stil
further B 3 i 0 n i ntion. As
shown in qﬂjrbé)ecgﬁf h%gg 58% S%FJQ’ 3% M%J‘%'{a%%‘ﬁ%&f Bﬁéﬁégthggﬁi tt‘):ro ous web
2u with a plurality of small fiber aggl onerapigns 18 bein ot-wise in the
fibrous PO e o B of "Bhe “HHeSTRERH 27Sempnd§i Bl HRm A0%Ts' ey
be concentrated ..n the center . reqi of the f|brous b 20. The fihrous web
20 conmpr A Db SR GeETR AT PEaER, ERAPeRTy nhut BEFE they Grn e wsll

conpressed under heat,. bpnded.to each other via hydqrogen.bondin
Chereher dRALOTAL 1o BT \8hissnly BEnTEPREHCERLRe FOORIEREM AREEE al one,
or of a mxture of cellulosic fibers and. noncellul osic fibers. Since the
fibers cdRIHUNSTR hdePEEIEERbRe PEFEC T RN e RaFwaefet
{hydrogen pondi ng t herebetween, the absorpent 2C is rigid and_is hardly
def or med. 1RAEFHI AL e ENAGShe BALRIATILIQ By 135S h ok the fed Ludesi&yi na.
When the applicator is used for it, the absorbent 2C is readily pushed out
of the apptheEf ofC THhe spanreliniesigqifidhars i BAs framyrthe ocodympar
cellulosic fibers alone or of a mxture of cellulosic fibers and
noncel | uldkgerkeme2sfaplathatyaan Orfay aR@ 4:dr-nedlEP RFSERFRP LD, (he fi bers.
The fiber density of the agglonerations 18 is higher than that of the
fibrous v@®lbolosiqddhers angr he nerceblnhoshg Sikers axg aniferpliyow fi ber
density forns the surface of the absorbent 2C, the absorbent 2C ensures
rapi d abdek¥ed & sermdiha sial ldf ther aged omsmadriangs nd fdepiredotd® by the
fi brous web 20, the nenstrual discharges are 'l O F EB 2003 20 readily
| ed to tHon¢Hblulegionerbibers 18onstikpting ghdthelensimadl | n filk@r nanner,
t he nenstrual di scharges having been absorbed by the f fibrous web 2 0 can
readi | y myelomenatiens n§ maylebef procespedr bent hpdrophidicahéohi br ous web
20 has absorbed di scharges and t he hydrogen bondi ng between the fibers
constituting th@refiemesl watanillemohadre smelddn fitbesr aggddrenatid@desets a
freedomfor its behavior and can snmoothly deformto fit in the vagi na. Wen
t he hi gh-8lers thobebformed | yneriadiiagsup 8 i h ditlex abyonbEibe: hraningpbsor bed
di scharges, they wel'l expand to be well restored to their original,
non- conpriss eexanopbe | | dnlengicloralf 3@ ymm tiret cabawr e rtdalAE eadlaildwing he
aggl onerations 18 al so well expands to be bulky and facilitates fitting in
t he vagi nen oty kdamedeabefir Hawh dnsichaweibght I0f Rige ahdushosée eibrdabdi ment
of Fig. 5, all the fibrous
by mixing 80 $ by mass of 3.3 dtex rayon fibers having, for

example, a lengthof 32 mmwith 20 $ by mass of 6.6 dtex polyester
fibers having, for example, a length of 38 mm, followed by
winding up the resulting fiber mixture into small balls each
having an outer diameter of 5 mm.

In the illustrated embodiment of Fig. 2, the plurality



pors

web 20 and the small fiber agglonmerations 18 may be forned of a m xture of

" celllulosic fibers and noncellulosic fibers, and the noncellul osic f1BdrEB 2003

content of the fiber agglonerations 183 may be higher than that of the
fibrous web 20. On the other hand, the fibrous web 20 nay be forned of a
m xture of cellulose fibers and noncellulosic fibers, and the small fiber
aggl onerations 18 may be fornmed of noncellulosic fibers alone; or the
fibrous web 20 may be formed of cellulosic fibers alone, and the small
fiber aggl [ f It S P neehbebepbrtf Hbers and
noncelIu%ggggéﬁﬁbg?ge%?a%?Ybﬁﬁ?%Fégﬁgé956ggﬁgl nghéglluloch fi@ers al one.
In this oqj t ing.iknsth ib is
S804 fll’l%é{e\{r]fggté:p% @é‘?r[e;o%é;n%w, Wg}llf il %ﬂdé iPt‘&s%thﬁQ

broken t hé sna oner a expand owng to the elastic
f 1 | osi ' ti ' , l't,

the_ absoBBSIEET B dierr Englaociee, hi3pRdrhEEBhecr} 1 5aPeb s

I ti 18 [ n_this. embodi b t fi

2501 onor 20 SHE denkfpRediSTAY oF ShaSpPentcth Hate B iR esheFar o 5

f lLle, th 11 f tib I ti 1 t he.flat f

1 br ouio BUBVED 130 dend )f PBRGUS R8DZ8 APPALENe ChABoFREgIRGHbr SLPBhS 18

thereon is shaped under cqurgssi n,intﬁﬁg col.umar struclurg'foF a fibrous

web 20 cAREHMETR IS o | LOPREPT adhl Sher AETIRDSER Y RETIAR | QF  FREL | y

shaped into a_columar structure and then the columar structure is

conpress nthedte As set forth above, the tanmpon of the invention is
so constituted that the hydrogen bonding of the small fiber aggl onerations

g :
constituting itAFsifrskencafenvikd thepshahasfabesr pgglemeratiopsus

di scharges, and the thus-rel eased fiber aggloneratjions can exhibit their

i ndi vi dusionsdHdtoing ther absprbepfichy ithecFladlidgpLlemRr auteni, 1 & ABIAt anpon
wel |l fits therein, not form ng space fromthe inner wall of _the vagina, and
t he mensthluatons it yeg thenabspshrnsu? Rt irEiRth. ofherliHéogdRsity of
the small fiber agglonerations ~ a F E B 2003 22 located in the center
regi on offiheraamiomye fiormeshodd a ceabidadtiogaridredRadgedchiibrgsbeen
absorbed by the tanpon can be readily led to the center region of the
absor bentandrmencieddalostic £ihpoa.of Thé@bgqnbantaRaddoénbidi Peddféansr api dly
absorb the nenstrual discharges, and can rapidly expand to fit in the

vagi na. |fromidihe abgonbenbrd pft Régs? fiackhat the debsdtlyepf the fibes t he
inside thereof is effectively utilized for absorbing discharges. Further,
when t he axpyitaweragians o0 differsfipon tihatf of rbe Hibermabghglbmesations

aggl onerations containing a large quantity of noncellulosic fibers, the
bul k recaMery of the tanpon having absorbed the nmenstrual discharges is

i ncreased. Therefore, the tanpon of the illustrated enbodinent facilitates
fitting in the Vagithe absorbent 23 afspdige Broihehdowrdensidlyl fdiberhe

vagi na. Wen the density of the cores of the small fiber aggl onerations
qustithagqﬂémEraE&mmm i 30madenstghart imgpn thet peripheral region

immediately absorb menstrual discharges, and the thus-
absorbed discharges are then led to the high-density center
region. Therefore, the absorbent 2A can more rapidly absorb
menstrual discharges. After the fiber agglomerations 10 and
11 have thus absorbed menstrual discharges, their hydrogen
bonding is broken, and, as a result, the agglomerations 10 and
11 can be relatively free for their individual behavior. 1In

that condition, since the expansion recovery of the high-



Py

~of the shells thereof, the discharge absorbability of the indivi du?b FfEiéj%Ua
- aggl onerations is increased. Further, when the cores of the small fT1ber
aggl onerations contain a |large quantil4 of noncellulosic fibers, the bulk
recovery of the fiber agglonerations is increased. Therefore, the tampon
facilitates fitting in the vagina, not formng a space fromthe inner wall
of the vagina. Wen the absorbent of the tanpon is forned of the fibrous
web with high-density fiber aggl onerations being spot-wise in 1 0 FEB

2003 23 tfismdity Q;“LBe%gié‘rﬁ‘efﬁ@% 9¢ f&%%h?@ﬁilkéf&_e fi ones h AR ,i S

I ncreased, and the e Ic recovery thereof is also increased. Il'e the

I nventio i Ly d Il ] ref ncegt Lfic
enmbodi nerrlttﬁs.@t%hb%%gg‘e?&ls?hw@ﬁq %%lagg‘?ﬁgrfggow&%ls i Fl gd fgﬁ é’? e gl(ri'tt't hat

vau oS SRRSO PR ORI Eb AR I DR 110,
| aui o it ot siameort R o e FEPEDE CPRCRRS: 8ahata ot o pi ural Ty of
piral s and bar PLLEREreERE! FHER aRpTencEa topY 3R CHe beiiberAye,

o each GHHEIORISE G BUSAEBBAE H) ALEBBCPRRLH. £ B A AR Pipon  as
set forth in chakm Xy uhereln .t e deny by, ol WS, 20pLE {Rgh, agdloner ati ons
of cellulosic fibers and noncellulosic fibers; and the
noncellulosic fiber content of the small fiber agglomerations

11 in the center region may be larger than that of the small

fiber agglomerations 10 in the peripheral region. On theother

hand, the small fiber agglomerations 10 in the peripheral
region may be formed of cellulosic fibers alone, and the small

fiber agglomerations 11 in the center region may be formed of

a combination of cellulosic fibers and noncellulosic fibers;

or the small fiber agglomerations 10 in the peripheral region

may be formed of cellulosic fibers alone, and the small fiber
agglomerations 11 in the center region may be formed of
noncellulosic fibers alone. 1In these embodiments, the small

fiber agglomerations 10 in the peripheral region are
essentially bonded to each other via hydrogen bonding
therebetween. In such embodiments of the absorbent 2A inwhich

the small fiber agglomerations 10 and 11 differ ‘in the
cellulosic fiber content and the noncellulosic fiber content,

the density of the agglomerations 11 is not always required



Uy

absorbent is higher than that of the small fiber agglonerations |o @]?—% in
1Baf A3

- the peripheral region thereof. 3. The sanitary tanpon as set forth |

2, wherein the small, fiber aggl omeral®ons |ocated nn the center region of

t he absorbent axe fornmed of noncellulosic fibers alone or of a conbination

of cellulosic fibers and noncellulosic fibers; and the snmall fiber

aggl onerations located in the peripheral region of the absorbent are Forned
of cellulosic fibers alone or of a conbination of cellulosic fibers and

noncel | ulQsige i Sr EHdh (88 lthe fASSI oGP OIERAL{ NS | ocated in the

center region of The absorbent contain a’Targer quantity of noncellul osic

[ ers han hoss LaBaisbtiel Poyperheh Rl #BL 6P s bordl el 2
"5 Wy 495, PURLIRER O pob e oy ROkl S0EbL e SMEAA Eayend (1

density the Core o e s aggl oner han t hat of

cach of UHAPSH 2Ry nSAPkERL, DERERALERRS uifh) knay “aBrek Sre ona |

he densi f th f fib | oneratign.is higher th
that o thSeet i fad peSieRl"the; pdBloRERpERBRE 18 chie WYV arm s

wherein the cqre.of the sma&l fjber ao Iorm{]atio?)is fo
" noncel | uPE}gﬁ%’-‘ or

med of
¢der PeRphpoa SChafHRSat PBR oS8R | u\ngEEnfi bdM€ and
nonel | ul osi c, fi bers, and the shell theriof is forned of cellulogsic fibers
al one or ¥ILPRYrAF RS Il OF eeprnfoallyingrrel tntrsithdethers fayifider s,
and the core contains a larger quantity of noncellulosjc fibers than the
shel | ' .hEH &A@l Facawssy 48 $8e FBRERTI Fegler Well #Radh AHO% nal |
f}ber aggl omerati ons contain both cellulosic fibers and noncel |l ul osic
fibers int@ Bhehdl hdgho &drasieiq FRRPEEFY herACERTALAGEY y uWBER Maydnd f al | i ng
between , 0.5:1 and 4:1) 8. The sanitary tanpon as set_ forth in claim 2,
wher ei n 2REFPed Heengferiaal ydbfchargeds or R fanpen el \RRRIIE Afd 2. 9

g/cnB 9. A sanitary tanpon conprising an absorbent w apped bg a
whole and ensures smooth bulk recovery. Cellulosic fibers can

be readily bonded to each other via hydrogen bonding
therebetween. Therefore, if containing a large quantity of
such cellulosic fibers in its peripheral region, the absorbent
2A can readily retain the shape thereof as shown in Fig. 1.
Accordingly, the absorbent 2A is rigid and is hardly deformed.
As a result, the absorbent 2A is easy to insert into the vagina.
When the applicator is used for it, the absorbent 2A is readily
pushed out of the applicator.

One preferred example of the small fiber agglomerations
11 to be located in the center region of the absorbent is prepare
by mixing 3.3 dtex rayon fibers having a length of 32 mm with
6.6 dtex polyester fibers having a length of 38 mm in a ratio
of 50 % to 50 $, followed by forming the resulting fiber mixture

into agglomerations each having an outer diameter of 5 mm. On



REPLACEMENT SHEET 1 0 FEB 2(~~~ 26 |i qui d- pervious sheet) wherein YherER 2003
. absorbent includes a web of conpressed and hydr ogen- bonded fi bers: anaF a
plurality of small fiber aggloneratiols contained in the web, and the snall
fi ber agglonerations are conpressed to have a higher density than the web.
10. The sanitary tanpon as set forth in claim9, wherein the smallfiber

aggl onerations are formed by w nding up fibers. 11. A sanitary tanmpon

conpri sing an absorbent w apped by a I|qU|d pervi ous sheet, wherein the

absorbenttnéﬁstuef%ﬁdveg}gafsmr ceI gomwaegsﬂsbmms%&%bwtea'c

fibers alone or of a conbination o osic fiIbers and nonceIIuI05|c

aggl omer 47 oAS B TERSERT oAt AP %Eﬁédae@f’%ne o By Bt g ®E g e
cel | ul osuﬁg){ OSI};br}aﬁq)er}%n%eg‘)#gog G c@ aft ?I bﬁmcogtl%l rg_}ed %‘ﬁoiégghv\eb) and

t he nonce er con ber agglonéra ns 1's higher
t han t hat,__of thev¥$ 2 Thes 5th}ﬁ%tarrpon as set forth in claiml11l,
wherein t S 6froe tteorr're? t are formed by winding up fibers.
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15b, and the thus-absorbed discharges are then immediately led
to the core 15a. When the shells 15b have absorbed menstrual
discharges, the hydrogen bonding between the fiber
agglomerations 15 is broken, "and, as a result, the thus-
released fiber agglomerations could be relatively free for
their individual behavior. In this condition, the cores 15a

having a higher density are well restored to their original
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/ noncellulosic fiber content of the core 15a may be larger than
that of the shell 15b. The shell 15bmay be formed of cellulosic
fibers alone, and the core 15a may be formed of noncellulosic
fibers alone, or of a mixture of noncellulosic fibers and
cellulosic fibers. Inthis case, the fiber density of the core
15a is not always required to be higher than that of the shell
15b. For these, it is desirable that the core 15a and the shell
15b are formed by winding up the fibers.

In the absorbent 2B, since the shell 15b of each small
fiber agglomeration 15 is essentially formed of cellulosic
fibers, the individual fiber agglomerations 15 can rapidly
absorb menstrual discharges. After the hydrogen bonding
between the fiber agglomerations 15 having thus absorbed
discharges has been broken and the thus-réleased
agglomerations 15 have become relatively free for their
individual behavior, the noncellulosic fibers essentially

constituting the core 15a and having high elastic recovery
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noncompressed condition. In that condition, the absorbent 2B
well expands to fit in the vagina. In addition, a large
quantity of cellulosic fibers capable of being readily bonded
to each other via hydrogen bonding therebetween exist in the
surface of each fiber agglomeration in the absorbent 2B.
Therefore, when the absorbent 2B is shaped under compression,
( ) the fiber agglomerations constituting it can be surely bonded
to each other via hydrogen bonding therebetween to thereby
enhance the self-retention of the compressed absorbent 2B.
For the tampon of the invention to be formed of a
plurality of the small fiber agglomerations, the
agglomerations 10, 11 and 15 may be combined in any desired
manner. For example, the fiber agglomerations 15 of Fig. 4
may be used for the fiber agglomerations in the peripheral
region of the absorbent 2A of Fig. 3 or for those in the center
region of the absorbent 2A of Fig. 3. In the absorbent 2B of
Fig. 4, the density of the small fiber agglomerations in the
center region may be made higher than that of the small fiber
agglomerations in the peripheral region; or the noncellulosic
fiber content of the cores 15a of the small fiber agglomerations
in the center region may be made higher than that of the cores

15a of the small fiber agglomerations in the peripheral region.

Fig. 5 is a partial cross-sectional viewof still further
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agglomerations 18 being spot-wise in the fibrous web 20. As
the case may be, the small fiber agglomerations 18 may be
concentrated in the center region of the fibrous web 20. The
fibrous web 20 comprises cellulosic fibers, inwhich the fibers

are, as being compressed under heat, bonded to each other via

ey
-~

/ hydrogen bonding therebetween. The fibrous web 20 may be
formed of cellulosic fibers alone, or of amixture of cellulosic
fibers and noncellulosic fibers. Since the fibers
constituting the fibrous web 20 are bonded to each other via
hydrogen bonding therebetween, the absorbent 2C is rigid and
is hardly deformed. Therefore, the absorbent 2C is easy to
insert into the vagina. When the applicator is used for it,
the absorbent 2C is readily pushed out of the applicator.

The small fiber agglomerations 18 are formed of
cellulosic fibers alone or of a mixture of cellulosic fibers
and noncellulosic fibers. Preferably, they are formed by
winding up the fibers. The fiber density of the agglomerations
18 is higher than that of the fibrous web 20. Since the fibrous

- web 20 having such a relatively low fiber density forms the
surface of the absorbent 2C, the absorbent 2C ensures rapid
absorption of menstrual discharges. After having been

absorbed by the fibrous web 20, the menstrual discharges are
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of the absorbent 2C. After the fibrous web 20 has absorbed
discharges and the hydrogen bonding between the fibers
constituting the fibrous web 20 has been broken, the absorbent
20C gets a freedom for its behavior and can smoothly deform
to fit in the vagina. When the high-density fiber
agglomerations 18 in the absorbent 2C have absorbed discharges,
they well expand to be well restored to their original,
non-compressed condition. Accordingly, the absorbent 2C
containing the agglomerations 18 also well expands to be bulky
and facilitates fitting in the vagina, when having absorbed
discharges.

In the illustrated embodiment of Fig. 5, all the fibrous
web 20 and the small fiber agglomerations 18 may be formed of
a mixture of cellulosic fibers and noncellulosic fibers, and
the noncellulosic fiber content of the fiber agglomerations
18 may be higher than that of the fibrous web 20. On the other
hand, the fibrous web 20 may be formed of a mixture of cellulose
fibers and noncellulosic fibers, and the small fiber
agglomerations 18 maybe formed of noncellulosic fibers alone;
or the fibrous web 20 may be formed of cellulosic fibers alone,
and the small fiber agglomerations 18 may be formed of a mixture

of cellulosic fibers and noncellulosic fibers or of
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well expand owing to the elastic recovery of the noncellulosic

fibers constituting them, and, as a result, the absorbent 2C

thereby well expands as a whole.

The small fiber agglomerations 18 in this embodiment

may be the same as the fiber agglomerations 15 shown in Fig.

4.

To produce the absorbent 2C of Fig. 5, for example, the

small fiber agglomerations 18 are put on the flat fibrous web

20, and the fibrous web 20 with the fiber agglomerations 18

thereon is shaped under compression into a columnar structure;

or a fibrous web 20 containing the small fiber agglomerations

18 therein is firstly shaped into a columnar structure and then

the columnar structure is compressed under heat.

As set forth above, the tampon of the invention is so

constituted that the hydrogen bonding of the small fiber

agglomerations constituting it is broken when the tampon has

absorbed the menstrual discharges, and the thus-released fiber

agglomerations can exhibit their individual behavior.

Therefore, when inserted into the vagina, thetampon well fits

therein, not forming space from the inner wall of the vagina,

and the menstrual discharges do not leak out therethrough.

When the density of the small fiber agglomerations
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ccd: ef ET%hé’é%ﬁQﬁ% of the illustrated embodiment can rapidly absorb

the menstrual discharges, and can rapidly expand to fit in the
vagina. In addition, not only the surface of the absorbent
but also the inside thereof is effectively utilized for
absorbing discharges. Further, when the center region of the

) tampon is formed of small fiber agglomerations containing a
large quantity of noncellulosic fibers, the bulk recovery of
the tampon having absorbed the menstrual discharges is
increased. Therefore, the tampon of the illustrated
embodiment facilitates fitting in the vagina, not forming a
space from the inner wall of the vagina.

When the density of the cores of the small fiber
agglomerations constituting the tampon is made higher than that
of the shells thereof, the discharge absorbability of the
individual fiber agglomerations is increased. Further, when
the cores of the small fiber agglomerations contain a large
quantity of noncellulosic fibers, the bulk recovery of the
fiber agglomerations is increased. Therefore, the tampon
facilitates fitting in the vagina, not forming a space from
the inner wall of the vagina.

When the absorbent of the tampon is formed of the fibrous

web with high-density fiber agglomerations being spot-wise in
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increased, and the elastic recovery thereof is also increased.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes and

modifications can be made therein without departing from the

spirit and scope thereof.

-
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What is claimed is:
1. A sanitary tampon comprising an absorbent wrapped by a
liquid-pervious sheet, wherein;
the absorbent is a mass of a plurality of compressed, small fiber
agglomerations formed by winding fibers into spirals and balls which are
then compressed, at least the small fiber agglomerations located in a

peripheral region of the absorbent are bonded to each other via hydrogen
bonding therebetween.

2. The sanitary tampon as set forth in claim 1, wherein the
density of the small fiber agglomerations locating in a center region of the
absoxbent is higher than that of the small fiber agglomerations located in

the peripheral region thereof.

3. The sanitary tampon as set forth in claim 2, wherein the small
fiber agglomerations located in the center region of the absorbent are
formed of noncellulosic fibexs alone or of a combination of cellulosic fibers
and noncellulosic fibers; and the small fiber agglomerations located in the
peripheral region of the absorbent are formed of cellulosic fibers alone or of
a combination of cellulosic fibers and moncellulosic fibers, and the small -
fiber agglomerations located in the center region of the absorbent contain a
larger quantify of noncellulosic fibers than those located in the peripheral

region thereof,

4. The sanitary tampon as set forth in claim 1, wherein each of
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the small fiber agglomerations is of a core/shell structure, and the density

of the core of the small fiber agglomeration is higher than that of the ghell
thereof.

5. 'The sanitary tampon as set forth in claim 2, wherein each of
the small fiber agglomerations is of a core/shell structure, and the density

of the core of the small fiber agglomeration is higher than that of the shell
thereof.

6. The sanitary tampon as set forth in claim 5, wherein the core
of the small fiber agglomeration is formed of noncellulosic fibers alone or of
a combination of cellulosic fibers and noncellulosic fibers; and the shell
thereof is formed of cellulosic fibers alone or of a combination of cellulosic
fibers and noncellulosic fibers, and the core contains a larger quantity of

noncellulosic fibers than the shell.

7. The sanitary tampon as set forth in claim 6, wherein the small
fiber agglomerations contain both cellulosic fibers and noncellulosic fibers

in a blend ratio of cellulosic fibers to noncellulosic fibers falling between |
0.6:1 and 4:1,

8. The sanitary tampon as set forth in claim 2, wherein a mean

fiber density of the absorbent falls between 0.2 and 0.9 g/em®.

9. A sanitary tampon comprising an absorbent wrapped by a
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fibers; and a plurality of small fiber agglomerations contained in the web,

and the small fiber agglomerations are compressed to have a higher

density than the web.

10. The sanitary tampon as set forth in claim 9, wherein the

small fiber agglomerations are formed by winding up fibers.

11. A samtary tampon comprising an absorbent wrapped by a
]iquid'pervious sheet, wherein;
the absorbent includes a web of compressed and
hydrogen-bonded cellulosic fibers alone or of a combination of cellulosic
fibers and noncellulosic fibers all compressed and hydrogen-bonded; and a
plurality of small fiber agglomerations of noncellulosic fibers alone or of a
combination of cellulosic fibers and noncellulosic fibers to be contained in
the web, and the noncellulosic fiber content of the small fiber
agglomerations is higher than that of the web.

12. The sanitary tampon as set forth in claim 11, wherein the
small fiber agglomerations are formed by winding up fibers.



