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* .BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention

relates to a sanitary tanpon which islinserted into a body cavity such as a
worman' s vagina t :r. absorb menstrual fluid, blood and ot her kinds of body
fluid. DESCRI PTION OF THE RELATED ART Recently, various types of sanitary

t anpons have been devel oped and put on the market. For exanple, Japanese
Unexam ned Patent Publication (Kokai) No. Heisei 1-146548 discloses a

sani tary tanporsANYarO HAMEIRE o SIRaa! W adutdiitidnd | bers and an
outer layer of a hydrophobic sheet mxed wth hydrophilic fTibers. Japanese
Unexam ned Patent Publication (Kokai) No. Heisei 3-146058 discloses a
tanmpon that conprises a columar, highly-conpressed core and an outer

envel ope. Japanese Unexy{ii&hRAiE¥r aﬂﬁ%ifﬁﬁéﬂ¥} Okai ) No. Heisei 5-68695
di scl oses a tanmpon whi ch conprises a conbination of sheets having a higher

fiber depshiy SﬁdTﬁﬁefﬁ§Eﬁf¥6ﬁg a lower fiber density and is so constructed
that, when Torned (nto a columar structure, the sheets having a | ower
fiber density e rily. e d out si e surface of the structure.
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These tanpons have armar structu

-material s, VWi

Wi | d bsor. | di , d h
Cncon, cbt At e i filee pd 8RRy TN A wehas e S mat e Bk T
bl ock th i ity, d f h bsorb_th t | disch .
Fowever , TETREEEhebLutgpeRTGPd 7Bt AFRGRSkFBUE Q6CROLBI ARRLT - st ruct ures

i that DRSCRPRFEG8 Be T R AR B4 hem ar e 0o rigid and ar6 herofore

*ﬁardly restored to their ori,ginal, non- 8$£ressed size so . as to well fit

into the vagi ndCHHH tvarAHUe h¥PPTaP RIS HIRAE hayie 56 de

t hrough the |nevitable space between an i nner_wall of the vagina and the
tanpon. CRVEHEPBEhEANGhRKRE FBpdMEs MUhEREN NnEPTPSEMIP FRib| VAREPSHS( KOkai )
No. Showa 62-236547_di scl oses _a tanpon conprising a plurality of snal

fi ber agﬁP%ﬁ%ﬂéP?@n??t?Httﬁ@?lﬂgﬁﬁdﬁptQﬁ?&%ﬁkt??ueﬁ?lﬁﬁbeﬂ‘ﬁééﬁéﬁerations
have sone space between them Therefore, the tanpon could be easily

def or medd18R4CE88 @ FRRLLAFY FATMBORKEDREGPRBPTLEREVER, abprEbenfke Ofi ber

aggl omerations constituting the tanmpon have sonme space between them the
fi ber coRY@RePBLlimel tkeppRnd AN padeEelpyerhef dednidrpritokie shicesr

aggl omerations is lowered so as to increase the absorption rate into the
fi ber ag§idfdrwitBnBydrppidlich&ibessrbaBpprangsef Unpgaminpdn Pageatwhol e is
thereby reduced. On the other hand, if the density of the fiber

aggl oner Babbheat sond&okasodNes otgd sed I ndetsbdine labescbbnbor Fhot t he
tanpon, the absorption rate into the fiber agglonerations will lower. In
addi t i oncoBprigeesha iodamnaggl dvimid-erempumesiad wory ahé an utampon have
sonme space between them the tanpon itself is not rigid enough to easily

cinsert teevehopen ifapandwe VagkamilnSUNMARNIOPUDRECRANYBNT(KNai) 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



. An object of the present invention is to provide a tanmpon which has high
absorbablllty and hardly forns a space between the tanpon and an inner
wal | of the vagi na. According to one %spect of the invention, a sanitary
tanmpon may conpri se an absorbent w apped by a |iquid-pervious sheet,
wherein; the absorbent is a mass of a plurality of conpressed, small fiber
aggl onerations, at least the small fiber agglonerations |located in the
peri pheral region of the absorbent are bonded to each other via hydrogen

bondi ng thfpehst “rganda The BPsOK bamé Wgidel sy iaf y drimeemh Furither nvention
is formed of a plurality of small flber aggl oner ati ons bonded to each

ot her. vgggogﬁeth@nﬁgﬁsﬁgﬁapegmsbHgg@égd into the vagi na and brought into
contact with a snmall quantity of disCharges therein, the hydrogen bondi ng

bet ween the smaylydyder @ﬂ%é’”?ﬁ@ééaﬂﬁ?égnék' tHe Rem hBﬁsalﬁ%&(eb%'%rﬂ s broken

and, as a result, the thus-broken fiber agglomeratiohs exhibit their

i ndi vi d“éblgﬁﬁéié' Erubful-88ts Pfﬂé‘a% ml‘iﬁ&%ze anc 9]l r?"?:%gz' <yTer ations

are restored to t elrr oridglna non- ccor t he

tampon i?lb?Su%%!ﬁEg "‘@hégf%fé ﬁPol%f&né@f@r V\%’?{}ﬂa fe é‘efl‘b%d"éa ‘éI h no

space between the tafpon e I nner e ‘vagi na. Bt addi tion,

s1 noe theoRURl L.LLRS (ARl U ALhANS 1690t A8 I%ns.re%?r bent: 4G, the

t anpon are npresse S|n e at Teas € Sma
I t h h | f th b bonded
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density o %ge snal, | ﬁ ﬁgg%oneratlons | ocated in the perlpheral regi on
of the a8§o gnya9§nﬁoﬁé t fHBPof the others, the small fiber

aggl onerations | ocated i p heral regi on can rapidl absorb

di scharges to bPBak‘ffie ﬂ§bﬁﬁgeﬁ ndiﬂ&pﬁ UPﬁ%ﬁFP efiy

absorbent shall have a free om behavi or _as a le. As a result t he
smal | f| BBPléﬁﬁF&ﬁﬁr akrsad ) nde: n&hé’wﬁl Sier2 38| ld)?-smsle@czi’t d@MRPT he

center glon of. the absorhent can behave rel atively freely. The snal
fiber agﬁ BREASLNEP RAVFAG LAY FER ldehibey aggtomesatdons -a RRrderS degree
when havi ng absorbed di scharges, and, as_a result, the absorbent well

expands T&TPIE| I'-Pﬁt“e"ﬂﬁ‘%’t‘?‘ﬁ%f“? fiher pagilaRerphdonsahave 3R ARAGer at i ons

| ocated in the center region of the absorbent may be forned of
noncel | ubPg§een Prgm. Therefore, the tampon could'be easily deformed,

and could well fit into the vagina. However, since the fiber
agglomerations constituting the tampon have some space between
them, the fiber content of the tampon will reduce if the density
of the fiber agglomerations is lowered so as to increase the
absorptioﬁ 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



., alone or of a conbination of cellulosic fibers and noncellulosic fibers,
» and those located in the peripheral region thereof may be forned of
cellulosic fibers alone or of a conbidhation of cellulosic fibers and
noncel lul osic fibers; and the small fiber agglonerations |ocated in the
center region of the absorbent may contain .a larger quantity of
noncel lul osic fibers than those | ocated in the peripheral region thereof.
In such a tanmpon, the small fiber agglonerations |ocated in the center

regi on otahmpénabses e apacessetiibahl vndw) el jQBmE_@ﬂCEi:éé'iPSiéS nldtbers.
Therefore, the elastic recovery of this tanpon is high. Wen the smal

fiber agghgigrahbeyh e€8SeRtiy! Ynkerrednef t5abbH! 98t6 £hBeyaqginat he
peri pheral "regi on of the absorbent of the tanpon have absorbéd di scharges

to break the hydrogen bondipgaR9t WeehpkheMrriihgofbsorbent is rapidly
expanded owi ng to the expansion force of the small fiber aggl onerations

located in the £pBSEkeH Peqlrddih APAGERETbN IS cgFrdvate L RanEBRPECT i Ve

smal | fiber agg ations nm a core ructure, an

Srar) Y fhitRhEOhe o aB 8GR db PRI P IR PN Ok dund L UNGACE BARJRAL Of | he

shel | . 0 e core € snm oneration is forned

of nonce%hg!ggéﬁggigﬁasaﬁl?ﬁﬁegrwgﬁla fogg%nggggﬂagf cellulosic fibers and
n I'S

noncel | ul"oSi ¢ ers; a € she t her €o ofmed of cellulosic fibers
al one or of a i nafj of cellulosic fihers. _and.noncellulosi.c fibers,
and the core cgg{g;(%lnncg”gé)lnta? goer}e qausun?l yogoft%r?onlélérﬁnt}lléjﬁ’cafisl%lrlstary6 t han
the shel L, Prefer.abl i.n the ta n of the inv ntiqﬁ: Lgﬁ smal.l fi ber

' aggl oner SPTBRE T SoMerit e AR AP ERE e S ARRFY: B el A ERENAQUSS o
~fiibers apd _noncellulosic fibers in a blend ratio of cellulosic fibers to
noncel | uPBSFE f¥BEFS Al 1ing between 0.5:T and 4:1. Also preferably, the

rean f1 ber, densiiy S FOSY Beghehabhe, e 6 2 200 00 ier

comprise AN fPsPLRENt NESPORErLYi8nd! S PRI O LR Y 11O S e
agglomerations located in the peripheral region of the
absorbent are bonded to each other via hydrogen bonding
therebetween.

The absorbent of the sanitary tampon of the invention
is formed of a plurality of small fiber agglomerations bonded
to each cher. When the 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 a result, the thus-broken fiber agglomerations exhibit their
individual behavior. In 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



. the absorbent includes a web of conpressed and hydrogen-bonded fibers; and
aplurality of small fiber agglonerations contained in the web, and the
smal | fiber agglonerations are conprebssed to have a higher density than the
web. According to still another aspect of the invention, a sanitary tanpon
may conprise an absorbent w apped by a |iquid-pervious sheet, wherein; the
absorbent includes a web of conpressed and hydr ogen-bonded cel |l ul osic
fibers alone or of a combination of cellulosic fibers and noncel |l ul osic

fibers atfeCoAReesSweYl a5# ﬁﬂ@?@@?ﬂn@pn@ﬁ;acﬁﬂii%rm Wigddd nef sgahl fiber
aggl onerations of noncellulosic Tibers alone or of a conbination of

cel | ul oseenbiheffL oMk onsal behasli¢ulliRel 8hé AbschHRMICBRt Ghdedpdrt he web, .

and the noncel Ul osic fiber content of the small fiber agglonerations is

higher thap thght® hapMekseln atdae%eiﬁéérpg@slgés{hﬁhéngg@&horf%ibtefie fibrous,..

web rapidly abSorbS disCharges to break the hydrogen bonding of the fibers

const i tuagagohéra\é@§5§?>élear$agcgg S3hPePhe OYet hildiBA10MLATRENGY ! Qe | N 1 DA

condition; "the sna oneration ng a higher density in the

[1brous 4gBorBEntnast 'HGRAS §RN'AILH NGLRBNCT ! AOLFoLLRC LR M her ef or e

havi ng an 1 ncrease gree o I C recovery expa a grea tent,

d, I .0 facil| e fTitti [ h
vagi na. TherREohanblr PRRCEREBbR TN, TRTAEY, (%5eRF AT B RN A 1

fiber agghgg§£aﬁhggst éev£85”§d by wi nding up fibers. Mre preferably, the
smal | fiber "aggl onerations of hi ghdensity fibers or those of noncellul osic

tecovery becomsiid S5 et KBS HALE SELATE AT T GG gadmeed PO O
7 .DESCRI PTL QF_THE DRAW.NGS Fig. 1S 42 ersn ct'ge vievvofe ne embodi ment
of a tan‘bgr%hac%%? Fhd S92 |%\?e?]ﬁ§%lﬁl? g 1%“?55 LPRYMaYLP Tsecti onal
vi-ew of Engnt %H‘ggno%f tﬁieg'sm%;ll 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



. Fig. 3 is a partial cross-sectional view of another 8 enbodi nent of the

» tanpon according to the invention;. Fig. 4 is a partial cross-sectional
view of still another enbodi ment of the tanmpon according to the invention;
and Fig. 5 is a partial cross-sectional view of still further enbodi nent of
t he tanpon according to the invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The invention will be described with reference to the
acconpanying drawings. Fig. 1 is a perspective view of one enbodi nent of a

tanpon agTendi ngrt cofheai nvembinatisnd biFg. céllg18spart ifdbegk0Sangect i onal
view of the tanpon of Fig. 1. Atanpon 1 shown in Fig. 1 is so constructed

that a CRONGERIu1EHIBT €3BELE; SRAREE RO Rt ted aﬁnSEﬁwnpte&l h@rad 1S
covered with a |iquid- perV|ous sheet 3. At a rear end | e of the tanpon 1,

the |i quidgpeh s eRly Bel BofRéd &E%ququ%s%%\@ébeesaam@'&eo The
tanmpon 1 is provided with a string 5 extending f ron1the rear end Ie of the

tanpon 1afc55m13ﬁi<d{h§>ﬂ kg LaTRefoRYlk finthe a\/ﬁ@'m Idd 20 i@, SLring 5

after used. The |iquid-pervious sheet 3 may be nade o a spun-lacé,

poi nt - boé‘ﬁ’&%hesﬁﬁé%j?@lh%q: Qécgi%ﬁéf@{ Qﬁ’é‘(i%@a'%% M\E?l'?—: é@l@ﬁ%f ion

hydr ophi I'I cat ed bi c ers o pol yester, polypropylene Tor

pol yet hy &f%éﬁgg@@%%g@ Shtainal 1808t AT SPNSALIIGIRY N9 Doen

perforated to perfora ere even of

DOLous PERSLLE Bhestcfed Dibddiy NS Heiliciil e Tl em%f thilgealieet 1s a

9 spun-bonded non- moven 1 C o er havin Nt wei ght
In such a tampon, the small flber agglomeratlons 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 a combination of cellulosic fibers and noncellulosic fibers,

and the core contains a larger quantity of noncellulosic fibers



. (Metsuke) of 12 g/nR or so. The string 5 may be nmade of any materials. For

- .exanple, it may be a cotton yarn (of 16 cotton w fibers of count # 20)
havi ng been processed for water repelf ency. As shown in Fig. 2, the
absorbent 2 is made of a mass of a plurality of small fiber aggl omerations
8, and the mass is shaped under conpression into a columar structure

havi ng, for exanple, a dianmeter of from8 to 20 nmor so and a | ength of
from4 to 7 cmor so. Inthis, the small fiber agglonerations 8 are tightly
bonded tehgRcthetsee11 At | east the small fiber agglonerations |ocated in

t he peripheral region of the absorbent 2 contain cellulosic fibers, and the

nei ghboring fi hefeRAGIIREr ati ehe LampbRJoBttheaSIvddt 1d1E, ROV RRanal -region
are bonded to each other via hydrogen bondi ng therebetween. However, all

the smal f;hébedq@OGOnDe fhdNodde Mg Niid Gbsb B alORdal kg each

ot her via hydrogen bondi ng t herebetween.” The respective s

agg) OmerBbtRNSe P11 G107 FRfePY 4hAdhBHcUR1hLBRES RAKLEG 3ol aNGhRAEM fFom 10
to 40 nmor so into spirals or balls, ?o owed by conpressing them The

t hus-for £ her c at | e I LOW LVi ous
sheet 3.P%gﬁéngfb%gggéﬁﬂgigngngﬁgde?nn?ﬁéggﬁgggféghgﬁgg_hn#gﬁlﬁggs of the
fiber ag%égﬂgé&tbpgglhgﬁda4size capable of well fitting in the vagina. The
smal | fiber aggl onerations 8 thus envel oped in the |iquid-pervious sheet

10 3 are then r Qr I unm ructuy havi ng a
di anet er of frggﬁ%gggaggrgﬁggf12%9%%%8§£&§%g€%8%%9¥F§%$§é?%%?régpg or so.

Wi | e bek ﬂ1§°H§£§éé§d09§Q%ﬁ?h&?§ %?cﬁhis step, at least the small fiber

§gglonera I'ons ocated”i he® pefipneral region of the columar structure
~-(but preferably all {.he |1 .fiber agglo ti.ons _8.constituting the
col urmar strucfﬁ$§n¥£ﬁ¥%égo éﬁ“?%a%8%§£6¥§£ WY dP@géhSBE&&P%§
t her ebet ween. Preferabl t he i ght of one fiber aggloneration 8 falls
bet ween TEHan By GPREstse A8 Aot 2oRprdeBE s SERLa-PRLYLots
aggloneraé%&gs 8%are.bonded to each other via hydrogen bondi ng
!

t her ebet eeh5E®t bent 2 composed of them becomes rigid and its

self-retention QFCO s hi gh. A@coadingly, the tanpon is easikﬁ i nserted
into the vagi ndEvEFSRTErTY LECLHAEP e8 i¥ED (Me CoRrEsRFdLisénsr a

t ampon l.icator, i an_bhe readily pushed out, of the tanpon applicator

w th el BrsgeTrRontiade bkt  anf G BIGTAdiSSn Ale SRR | S1BRFed | nt o

t he vagi na and have absorbed nenstrual discharges therein,_the hydrogen
bondi ng ¥FILARERRT §PBDr FRGLALBER gyl therWePonsng (Hhe eBALL| £ibeTt he
tanpon is broken, and, as a result, the individual fiber agglonerations can
exhi bit RFSLPRREABLART| BFS FORIRISD e thavre a Heiadredr densid vt 8980 can
nore readily fit in the vagina. In addition, the individual fiber

aggl oner BRf o8P 8 havi ng absorbed nenstrual di scharges are 11 restored to
their original, non-conpressed condition, and, as a result, the absorbent 2
wel | expands adfrdFambing tt® Bijdll pppLhexpagpest o dhe Amsentalan of t he

“vagi na, and therefore prevents the | eakage of menstrual discharges through
it. AfteFaRhEPEY HAIWOTCORPY esHIMRY, 1acheabbsbdrhert wrapped by a

ligquid-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



. preferably has a nean density of from0.2 to 0.9 g/n8. Al so preferably, the

- smal’l fiber agglonerations 8 constituting the absorbent 2 are wound up into

spirals or balls, since the force of the fibers being unwound and restored
coul d enhance the restoration of the fiber agglonerations to their original
condition (i.e., the restoration referred to herein neans both the rate and
the force of restoration). Concretely, the fibers to formthe small fiber
aggl onerations 8 may be absorbent natural fibers alone, such as cellulosic

rayon fibersontalmed ifitihe Gebl, 0Anfi bRE ndticdNMBuldKfny AbdP¥koBR et¥Ch
cellulosic fibers conmbined with noncellul osic synthetic fibers such as

pol yet hybenend idRi{BL R oM lomiRe aftiiRelsS ispﬁibr(ﬁéf%@é‘@ LI{ERY halate
fibers, etc. Essentially conprising such cellulosic fibers, the snmall fiber
aggl onmerggpons 8 can be readily bonded to each.other via hydrogen bondi ng

t herebetween. I n addition, when the snmall fiber agglonmerations 8 contain

noncel | ul osi ¢ TibetsedaViafipdnll ot It At RIAS et ¥ibeLAS! |

recovery), the individual ber aggl onerati ons coul d ensure higher

t t N e i f i bondi
15 bet webaP HELR aeoReS] A £ oRANIA0 37 W<t RS Sy B BolbelrP e Do "
benavi oryys lapasdercdiialdha il f LAerpo0lamer Al anse & aggeuely bonded
otﬁe on en he

to each r via hydrogen ng fherebe 0 ensurée rrgidity of
th b i:S] h t aj . I h . f, but
that ey oonofo B HAELiby 00 18 Phaf Thdtia I calRTEc ek hona ¢ on

Gesi 1 ab) SOPRREFRE EPERTLN A" hhIRRRIATBERY LTRIFIFLETE YaicPt 1o 1 e

~.noncel | ulpsi.c fibers to formthe columar. absorbent 2 fajls between 0.5:1

and 4: 1.*&?%% %rrlé; LY ?F}t%‘é“b%lff‘iﬂcoegf“]f%‘e‘? s r?é‘%&i?@éﬁfmr&i c
fibers uniformy mxed to formthe sngall fiber agglonerations. |f
dest 1 od PERLS GR-EPYEFFL drissPot shgeT dhrians v SRERRdRGapEent
aggl oneratjons 8 _nmay be process for. hydrophilicatiaon. Preferred exanples
of the sﬁﬁ#?n rbgrrn%aggaf%n@r s 78 Bie Fhﬁggi’fel}itnﬁﬂa RN &9 3.3 dtex
rayon fibers. having,..for exanple, a length of 32 mminto small balls each
havi ng a a%ﬁ%%??h?aﬁ%%Eanflﬁ Fﬁ?aﬁﬁgéngeight of 2g; and those formed by
m xi ng 80 % by masg of 3.3 dtex rayon fibers having, for exanple, a length
of 32 mmwi th 20° Gohsy SAEBOTST o5, Bh RVEBFYeRt o}t rhthales AR, hesr
exanple, a length of 38 mm followed by wi nding up the resulting fiber
m xt ure FWF@“?%I% FiBgF g9 ome I AORG %ﬁe&?{r@‘redg’i’ﬁﬁé{n@rméﬁuB fHPeIsn t he
illustrated enbodi nent of Fig. 2, the pluralit 13 of small fiber
aggl oner ¥eFenPreIesAPLYY Uty ?%élhbiégﬁ@naﬁﬂ el apfy Mgl -sane
density; but in the illustrated enbodi nent of Fig: 3, small fiber
aggl oner 3eR®HEY 151PeESt @ thrsn o anngellgyianiofiihensphdbearsin axe(t hese
are hatched as shown in Fig. 3% have a higher density than the small fiber
aggl oner PTBRd Py Mokt (4P t hBepdibgheralsa cehan theike expoastiont 2A. As
“i's the case with the snmall fiber agglonerations 8 constituting the
absor ben¥eQoverRE baappreaghpsgerehebnthep hadelabsonkbedt disabartaesabsor bent
2A are formed of cellulosic fibers, or are forned of a conbination of
cellulosic fibers and noncellulosic fibers. The absorbent 2A of Fig. 3
differs fromthe absorbent 2 of Fig. 2 in that the density of the fiber
aggl onerations 10 di fBRIEF f{ORSGRIBEIQN QHeTHR IRAWWOnerations 11. In the
absorbent 2A of Fig. 3, the lowdensity fiber

Fig. 1 is a perspective view of 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



~ aggl onerations 10 constituting the peripheral region imedi ately absorb

- menstrual discharges, and the thusabsorbed di scharges are then led to the
hi gh-density center region. Therefore8 the absorbent 2A can nore rapidly
absorb nmenstrual discharges. After the fiber agglonerations 10 and 11 have
t hus absorbed nmenstrual di scharges, their hydrogen bonding is broken, and,
as a result, the agglonerations 10 and 11 can be relatively free for their

i ndi vidual behavior. In that condition, since the expansion recovery of the

hi gh 1émdea§mbﬁtfbbethagﬁbﬁﬁshahbea§dlﬁ Iﬂothﬁe0§ﬂ%6ﬁt&8HL0n is larger,
t he absorbent 2A can well expand as a mho? and, as a result, the

di schar ge absorbgf h'H¥a%ﬁﬂﬂ¥éﬂé%%%%héeéﬁf@ﬁélbﬂ%&%ﬂ@gﬁlll%m%ﬂ tanpon 1

can well fit in the vagina. All the small fiber agglonmerations 10 in the

peri pher ahpbagineA+0b £t Bfe: téﬁﬁ@ﬁbSBEogé?ﬁgdtBhEPé”Ehbﬁ%t?Sh agﬁhOﬂEfat'Ons

11 in the center region thereof may be med of a conbi natfon of

cel | ul osi ¢ T bof fy A0, QeI u08) £ L1 D806} oA v B O BERSRIALGSIe 11 ber

content of the s agg OnEr ations 1 e cen region may be

| ar ger t@ﬁﬂoﬁﬁﬁénef Ehgh%ng%ﬁggggéﬁfgggggge£gt Hgslﬁ?ehglﬁge perlpheral

regi on. e ot her han agg orreratrons 10 in the
peri pheral region may be forned of cellulosic fibers alone, and the snal
fi ber agglonmerations 11 in the center region nmay be formed of a conbination

of cellulosic fib cell S fiber

aggl oner ati ons 105?§C?23T3§&|§ e#gg ?gggggﬁkéyEﬁéobgﬁﬁgggof cellulosic

fi bers al one, t.he s aggl onerati.ons, 11 in the cent reglon

may be formed o ndﬁgﬁ Ngaﬁlggrge3F5ﬁ§ed %lF%ég%ﬂﬁﬁﬁgﬁ?ﬁéh € the

smal | fi operations. 10 f he perlpheral n ar.e essentlally
bonded tggea@§g8¥ﬁ89 érgwﬁ98?093ﬁl é%&y ViTeYs §ch %BFoodi ment s

of the absg gent % % m@ ich the sma flber %Hﬁperatlons 10 and 11

differ i tRETRERFuP DS T HTRRY LT E n%ncht G AYs i3S F3€- cont ent

t he densjt | onerations 11 s .not always required 15 to be

f th
hi gher t aT}; ?%aqa aqg]gé’ré’gc'@'&?é’r%n@&svﬁw P Fhé LR BeME BIA- tihe smal |

fiber aggloneratlons 10
A tampon 1 shown in Fig. 1 is so constructed that a

columnar, 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 liguid-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 hydrophcbic 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



. of essentially cellulosic fibers in the peripheral region can rapidly

- .absorb nenstrual discharges. Wth that, after the hydrogen bondi ng between
t he aggl omerations 10 thus havi ng absbrbed nenstrual di scharges has been

br oken, the agglonerations 11 of essentially noncellulosic fibers having
high elastic recovery in the center region well expand owng to their high
el astic recovery. Accordingly, when having absorbed nenstrual discharges,
the tanpon well expands as a whol e and ensures snooth bul k recovery.

Cel | ul osspufii-bendedatobardwarithyrhersiedol gestel wihig W @n by dWeaggnr bondi ng
t herebet ween. Therefore, if containing a [arge quantity of such cellulosic
fibers ipMbtsupeyipheral g/ yioensol. NeTRESOEPERNG 2AHBAD edlid Yof @ndi N the
shape thereof as shown in Fig. 1. Accordingly, the ‘absorbent 2AiS rigid
and-i s haatbyidesor sk cAundllesSitimay PR ARSHERSNY 220 (S£8BFY-cftRdnnsert
into the vagina. Wien the applicator s used for i't, the absorbent 2A is
readi |y pusbpd Qi @buhbe RPRIN)CAhQLin@HdUE! g%e@sgéarmf@r Of,qlthg smal |

fi ber agglonmerations 11 to be l'ocated in the center region of fhe absor bent
i's prepafgpgylgﬁg¥pg 3.3 dtex rayon fibers having a length of 32 mMmwith
6.6 dtex polyester fibers having a length of 38 mMmmin a ratio of 50 %to 50

% followed by fordfidich t-lthefFr-l%s.lrjnl%t,i %%ef ‘L@gg%ﬁéﬁg'g%:}é qﬁé)%gg%]%rrﬁ{a%tsi ons each

havi ng an outer dianmeter o han e snall fiber

2001 Dot 8t @ 1lal A4 25BN el EaBORBREL Thnk o8} thg Upd 8 &2 O bent

may be forne ex rayon f1 ber aving-a I'ength o mm al one,
View of ST, Tt efer LORREBLe pOn ¥ o ikuioa} FBR o HRNARY "Chomn
absor bent S e RIRET SRR i, BFbn T OO Bl 807 er i g Rl 150
cor el shePf At EfCordR - 18 i ok Ema 0B pe S SRalTE At onS: moa of
[i bers ahPHoA b Son B, P Lot (0T nPsLod SRR Ce b bl THREE 141 | ng
Uhe. cor cRIBMOPERFEREP (HRARYSHa 101 TG SIRHYPIASAL TRETLAB: \AHubEsral |

fiber aggloneratjons 15 in this_ egbodi ment rapidly absorb nenstrual
discharggésgfﬁ?ﬂt ghSPPtT%B,CﬁiauggﬁlFE§§L§E§orB§8 &%?bﬁﬁﬁ@@?oéﬂégthen
innediath% | ed to the core iSa. Vﬂen the shells 15b have absorbed

menst r ual PHFE AHHERETAHONR dPEFERNAPAG thkR RS PEREPRERRE T89d18ner at i ons
15 is broken, and, as a result, the thusrel eased f.i ber agglonerations could
be rel at 481 HORTRY ¥QreaFR| Fthei Wit RadunaRt iRanding e skeik#eson, the
cores 15a having a higher density are well restored to their original 1'7
condi t i oROVETEF efdt b, ththSaddvififezhaggbenerahiPREafs BFhewarige s igt-he

i ndi vidual fiber agglonerations 15 ensures good bul k recovery and, as a
resul t, ?H@Ya]B%S’PB%ﬁ@ Tpegeh ctdigIaNéa hysinp amvbend sng kdegiepedwesing bl ock
‘the space between the inner wall _of the vagina.

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 wvagina. The small fiber

agglomerations 8 thus enveloped in the liquid-pervious sheet



. the absor

., Both the core I 5a and the shell 15b constituting each small fiber

- .aggl oneration 15 may be forned of a m xture of cellulosic fibers and
noncel lul osic fibers; and the noncel B0l osic fiber content of the core 15a
may be larger than that of the shell 15b. The shell 15b rmay be forned of
cellulosic fibers alone, and the core 15a may be forned of noncellul osic
fibers alone, or of a mxture of noncellulosic fibers and cellulosic
fibers. In this case, the fiber density of the core 15a is not always

requi r eds taxrdeRingbemnprbapetifghdef Hdier Thelkbrmd® cdiUmdd¥e @ rulctuire
desirabl e that the core 15a and the shell 15b are forned by wi nding up the

fibers. havifg nbsamkertr 8B fidm®etbeo shebl dSM] acpehgeald ridoper

aggl oneration 15 is essentially formed of cellulosic fibéers, the 1ndividual

fiber aggleseyathops J&. CafhinAPiHih AR B Wide dinschangesniAf ter the

hydr ogen bondi ng between the fiber dggl omerations 15 having thus absorbed

di schar 9§§e1t5|95atb%ﬁs@91|f§%n?ﬂ‘i !ftﬂseg%?%%{\ 3 RIY thﬁae&h%}?t 2 have

becone relatively free for their In avi or, e noncelTul osic

ILBgLZrgﬁéf?%ﬁ§%%¥d£%€§é%; |:y u;moun ?ﬁ%na tﬁe |ndx%£§hgkgke%%%§&ic
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condition. In that con 0 Sorbent and

vagi na. L1.Lon L ar ti of |.lulosic fibers capahble of being
readily %gﬁgeg %%Pegg% 5%I%§K€H§ph§ ¥3g§ﬁ %3h i Hy ﬁ%%¥%%%?m%@ﬁ%&?ﬁst in the
surface fiber agg ration in,the absorhent 2B. Theref.ore, when

! Pégngﬁgﬁyéggéhapegggﬁ g%bgghpr§é§<mye%3Rafi% r 3@8Io%§g i ons
..constitut] ' n_be,sur onded tp each,ot her via hydrogen bonding
therebet%ﬁ€%°+%r§ﬁ%?€b§ g%ﬁ%%cge ﬂ%egeff@?ét%n?i%ﬁ Bt he conpressed
absorbent 2B. For_ the.tanpon of the inventi tq.be forged of g plurality
of the small fi ceag:gﬂeo@]ﬁ?c@ﬁgret%@dgéﬁlagﬂerf&ﬁe&@gﬂ mefa§ﬂr8%f5 may be
conmbi ned,in a esired nner,. For. _exanpl e, the fiber agglonerations 15 of
Fig. 4 n%f%ee%gglﬁaf %? T ﬁecﬁ\?rr 481 %‘??Brﬁoqc{%nc%@ g'%bﬁltré’re&[“'r egi on of
t he abSO{gent 2A gf Fig2 3 or for, those in the center .region of the

absor bent18A3GFOEDENt 2| Fomposeds P hekfiel BFCENeS Xigide ARASALF of the
smal | fiber_a Ionerati%ns in the center region may be nmade hi gher than
that of T f§ﬁ%??“?+%%r £GOPEFerttIdns PRCPRELBELYphdhE FABPOR; 16r the
noncel lul osic f.iber content of the cores 15a of the snumll fiber

aggl oner%??bﬁ% Inserted Rt e theeyreindnay HeehighenniyAs  Lngpitehantsr the
cores 15a of the small fiber agglonerations in the peripheral region. Fig.
5is a paPtiGRILRISRY 17 iSha q%ﬂ“&%ﬁfbfa%]illqamﬁrtﬁér can) becpadild¥nt of the
tanpon of the invention. As shown in Fig. 5, the absorbent 2C of the tanpon
i s forneedhed 94 fudhiebappoR @npblﬁag@awwh greteniling jther shape

aggl onerations 18 being spot-wise in the fibrous web 20. As the case may
-be, the Shareofi ber aggl onerations 18 nmay be concentrated in the center
region of the fibrous web 20. The fibrous web 20 conprises cellulosic
fibers, in whi &ftsethepbaspandiasidans Agseswpedeinbd timelaradiow andonded to
each other via hydrogen bondi ng therebetween. The fibrous web 20 may be
formed ofaéel pbEexbedf inrnstmlanedisrhatgasnititemedof theé | bydsibgehi ber s and
noncel lul osic fibers. Since the fibers constituting the fibrous web 20 are
bonded tlecrdtng otdfer thiea nyiyidepnimpndiibgrt haggbenaeahiohse Bbshabhent 2C is
rigid and is hardly deforned. Therefore, the absorbent 2C is easy to insert
i nto thecorgtiuté\héhet heampph | dat drrolsensedntior ad , at heesabsioy behe 2C i s
readily pushed out of the applicator. The small fiber agglonerations 18 are
formed ofndedidhakifdbiirbeygl aheret Donotan exikibie iek £edd behaivgoki.bers and
noncel lul osic fibers. Preferably, they are forned by wi nding up the fibers.
The fibeInddnsi tyndfitibe,aghbseone| dite Wnipprhighaiotdareddiaty ¢fict he

fi brous web 20. Since the fibrous web 20 having such a relatively |ow fi ber

density fm@rnmshéhevayihace of rhhe zaksiarient 2Ahet henabsoahgent 2gpapsures
rapi d absorption of nenstrual discharges. After having been absorbed by the

fibrous ygb)cferdhEo®@ngt hddhingl SHRIRY dénstrual discharges are




- 20 readily led to the fiber agglonerations 18 having a higher density. In

- .that” manner, the nenstrual discharges having been absorbed by the fibrous
web 20 can readily nove into the insidde of the absorbent 2C. After the
fibrous web 20 has absorbed di scharges and the hydrogen bondi ng between the
fibers constituting the fibrous web 20 has been broken, the absorbent 20C
gets a freedomfor its behavior and can snoothly deformto fit in the

vagi na. When the high-density fiber agglonerations 18 in the absorbent 2C

have abspebedréischanees, of hg¥nae) |nﬁ?¢ﬁiﬁt§>ﬂe€s§& wehbiteshorashf @st heir
original, non-conpressed condition. Accordingly, the absorbent 2C

cont ai ni 8a-da tBgghe B 28l Sexpahliseadangisol © thenbié Y rand -

facilitates fitting in the vagi na, when having absorbed di scharges. In the

1 ustr aedogniieth BB nRbr i1 B Sd Vo rd DEAUSL HER AT &R dafegmaL |

fiber agglomerations 18 may be formed of” a mi xture of celldlosic tibers and

noncel | u i 1 S n j i ontent of the fiber
agglonergﬁ?oﬁgg%geﬁagfgﬂgﬂégﬁgggtﬁgﬁé#ﬁgﬁé%f£?ﬁgﬁ?§b?%03 web 20. On the

ot her hand, thq;ﬁ%x gslé?lg\ﬁﬁafqng@f bgoﬁgfgﬁg-?fl a o xt qugoq:fb |yl ose

fi bers and nonce ers, and t fiber agglonerations 18 may

be 1 o ol 88 pepsg! hulog! felloRERSTLANSE BERPG, bl B YSovEDy20 TRy be

formed o ers al one, € Sna er a onerations 18

ey be ored ol g TbELUER Bl o il o8k | DB andpeneely bl o ofDers o
ondi 19 | Onk EALPLGURIER: 20pLie Y PKEOLAG AFLL ST, B0gk oRnal  ons 18

well expand ow n e e i'c recovery of Per s
“~constitufing._the nd, result,, the absorbent 2C thereby well. expands
2e"a whop Wb L leoBMY. 0Bt EERE o [ TG R b AR e iy be ¢ he
sanme as {he fiber. aqggl gnerations sh in Fig. 4. Tp produ t.he
absorben%llﬁ'i‘:n((‘j‘fz's W%q:%chliﬁ%le%ﬁ# g,het ﬁ\é\ggﬁaﬁ“i’gf‘?%‘:élfa%ﬁ@‘?%r@ %&e&ﬁs 18 are
put on the.flat fibrgfi.meb.ZO, ang the fibrous web_20 with the f.iber
aggl omer 3F IR F LT i (& -Frap&beuhas OEﬁﬁﬁPBsE?%%r¥% % bEgiEdnar
structure; or g {'bﬁﬁus web 20 coEtainin the snmall fi ber aggl onerations 18
t her ei n T€2P$RP b GpEATFnEBdatREI fRRSF Sfr LBFEPEALAA™M hen the col umnar
structure is conpressed under he%t. As set forth above, the tanpon of the
invention is sd 848 ed Wat 1LRETRy dFBgefCHBndiy dMalde d#RST fi ber
aggl onerations constituting it is broken when the tanpon has absorbed the
menst r uaf‘g‘afg@ﬂ]é?Bég?s dhdBhee ARSOrbeRASBATRI B L HoRI & AhRS o fdiChan
exhi bit their_indivjdual behavior. Therefore, when inserted into the
vagi na, RS emayon §1bREEei PRIRdiINI Sy FetEpACELPRBM AN&ENeNner wal |
of the vagina, and the nenstrual discharges do not |eak out therethrough.
Wien t heldBBsi t3% oMathe bgnapFuch| peelhybroner afiepes opmbined with

noncellulosic synthetic fibers such as polyethylene fibers,
polypropylene fibers, polyethylene terephthalate fibers, etc.
Essentially comprising such cellulosic fibers, the small fiber
agglomerations 8 can be readily bonded to each other via
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



. located in the center region of the tanmpon is increased, the nenstrual

- .di scharges havi ng been absorbed by the tanpon can be readily led to the
center region of the absorbent. Ther d2ore, the tanmpon of the illustrated
enbodi ment can rapidly absorb the nenstrual 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
di scharges. Further, when the center region of the tampon is formed of

snal | fibetwaggl enematamenshaeiiqi beagma 1ee iGedrt | tyedf raenealdiy osic
fibers, the bulk recovery of the tanpon having absorbed the nenstrual

di schar gesdicidnglr epergdvidherefore, the tanpon of the illustrated.
enbodi ment facilitates fitting in the vagina, not formng a space fromthe

i nner wal-t- of tiieovagirnenatiaie ER81denShdY Qfg1lRR e i®hs08 4hewemal | fiber
aggl onerations constituting the tanpon is naé% hi gher than that of the

shel I's therged. tbheadhs halge Bhs %m&ﬁéﬁ Yoohaihs tRdir¥hevakeh] lhl%][ ,

aggl onerations is increased. Further, en the corfes of the snal i ber

aggl omer @hkeps Eﬁetﬂgiailcgrg@ ’HH@”BEEMrBEn’EOchhhﬂlrﬁ%iiﬁ fieR@hS apnghe bul k
recovery of the fiber agglOnerations I's Increased. Therefore, the tanmpon
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noncellulosic  fibers constituting the small fiber

agglomerations 8 may be processed for hydrophilication.

Preferred examples of the small fiber agglomerations

8 are those formed by winding up 3.3 dtex rayon fibers having,

for example, a length of 32 mm into small balls each having

an outer diameter of 5 mm and a weight of 2g; and those formed

by mixing 80 % by mass of 3.3 dtex rayon fibers having, for

example, a length of 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



absorbent is higher than that of the small fiber agglonerations |ocated in

the peripheral region thereof. 3. The sanitary tanpon as set forth in claim
2, wherein the snall. fiber aggl onerad8ions |ocated in the center regions of
t he absorbent axe forned of noncellulosic fibers alone or of a conbination

of cellulosic fibers and noacellulosic fibers; and the small 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 | ubesimali beiser A ldivremaldns BPesnaoat eiRAG KOS HRGHAM N the
center region of the absorbent contain a larger quantity of noncellul osic

fibers than hhese ngatedhd thRePaknRieral WRYi PR ther a9fustrathg sanitary
tanpon as set forth inclaim1, wherein each of 25 the small fiber

aggl oner ahbeAsmbAt b ap £ ef shald1 B U MIRyg 1ML AE NS Y R clfye core of

the smal|l fiber aggloneration is higher than that of the shell thereof 5.

The sani iﬁf%é%@%@%e%%bnfBEti?Wt@&iﬁar?b z%ﬁéﬁ{eﬁge%m tyél%‘?it Il 1iber

aggl onerations is of a core/she structure, a ensi e core of

I
the smal knbhR®in 8o OMPf HAED 4 I ad ity il Pl Gl Ir iilagr eof - 6,

The sanitary tanpon as Set alm erein e core o e small

fiber . I | f l.0S] i | ) f
conbi nat L ETopeEPohS 18" TEEaTe M Rl o Ft Frltotfl T8 806 08 1R Sher
t her eof éﬁs§?%%§g g%aCE||U|OSIC fibers al one or of a conbinati on of

cellulosic noncel lul osic fibers, and the core contains a larger
| duant ity of nougel WAl & OS! 1A WIS o s liSnRaman, hormon
S oS LLBEL T A BRRLRRS 7, (R gl BalhShehEigRa o SRl v O51 ¢
11 constituting the absorbent 2A are formed of cellulosic

fibers, or are formed of a combination of cellulosic fibers

.and noncellulosic fibers. The absorbent 2A of Fig. 3 differs

from the absorbent 2 of Fig. 2 in that the density of the fiber
agglomerations 10 differs from that of the fiber agglomerations

11.

In the absorbent 2A of Fig. 3, the low-density fiber
agglomerations 10 constituting the 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-



. 8. The sanitary tanpon as set forth. in Caim2, wherein a nmean fiber
+.density of the absorbent falls between 0.2 an | 0.9 g/cnB. 9. A sanitary

t ampon conpri sing an absorbent w appdd by a 26 | i qui d-pervi ous sheet,
wherein the absorbent includes a web of conpressed and hydrogen- bonded
fibers; and a plurality of small fiber agglonerations contained in the web,
and the small fiber agglonerations are conpressed to have a higher density
than the web. 10. The sanitary tanpon as set forth in Caim$9, wherein the

smal | fidensagglfinRiosygnemersetionsad by tHddbngetRddikey 8s 1hkgeh,sanitary
tanpon Conprising an absorbent w apped by a |iquid-pervious sheet, wherein.

t he absothenibddebaitedracurbyefil RE 880 andalfydb%enaéoarl%%u%' lulosic
fi bers al one or of a conbination o ce7IuI05|c fibers and noncel | Ul osic

fi-bers a¥feCOMPERSSSE @%Mﬂm laﬁn%@ taﬁgoﬁ P'Ms%lf Y@ e%%%'s fiber
aggl onerati ons of noncel lulosic fi'bers al one or a conblnatlon of

cel | ul 0shfiaf LRET EadBdnnonEgh! Wbos! g1l BRT enbo leﬁgntalned in the web, and
t he noncel lul osic fiber content of the sna? ¥ er aggl omerations is higher

than that of tl]fl]‘.’"%?ﬁe difa1 T fﬁb%%ggwmg@ge 88 ¢ %%\3 fl'i')h(él hm 11,

wherein the small fiber aggloneratrons are orne ng-up |bers
region of the absorbent 2A and the small fiber agglcmerations

11 in the center region thereof may be formed of a combination
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 the other
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. In 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



- 27 ABSTRACT OF THE DI SCLOSURE Title of the invention: SAN TARY TAMPON OF
.SMALL FI BER AGGLOVERATI ONS Provided is a sanitary tampon including an
absorbent wrapped by a |iquid-perviod@ sheet. The absorbent is a mass of a
plurality of conpressed, small fiber agglonerations. At |east the small

fi ber aggl onerations Iocat ed in the peripheral region of the absorbent are
bonded to each ot her via hydrogen bondi ng t herebetween. FI GURE 2
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10,, 1 LO! O/ié (d)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
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the other hand, the small fiber agglomerations 10 to be located
in the peripheral region of the absorbent may be formed of 3.3
dtex rayon fibers having-a length of 32 mm, alone, and each
has an outer diameter of 5 mm.

Fig. 4 is a partial cross-sectional viewof still another
embodiment of the tampon of the invention.

As shown in Fig. 4, the respective small fiber
agglomerations 15 constituting the absorbent 2B are composed
of a core 15a (hatched portion) and a shell 15b that surrounds
the core l5a (i.e., the small fiber agglomeration is of a
core/shell structure). The core 15a and the shell 15b are both
formed of cellulosic fibers alone, or may be formed of a
combination of cellulosic fibers and noncellulosic fibers
uniformly mixed in a ratio by mass falling between 0.5:1 and
4:1. In this embodiment, however, the fiber density of_the
core 1l5a is higher than that of the shell 15b.

The individual small fiber agglomerations 15 in this
embodiment rapidly absorb menstrual discharges at the shell
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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condition. Therefore, when having absorbed menstrual
discharges, the individual fiber agglomerations 15 ensures
good bulk recovery and, as a result, the absorbent 2B well
expands as a whole to thereby surely block the space between
the inner wall of the vagina.

Both the core 15a and the shell 15b constituting each
small fiber agglomeration 15 may be formed of a mixture of
cellulosic fibers and noncellulosic fibers; and the
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 l5a may be formed of noncellulosic
fibers alone, or of a mixture of noncellmlosic fibers and
cellulosic fibers. In this 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-released
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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could be readily wunwound, and the individual = fiber

agglomerations ‘15 will well restore to their original,

noncompressed condition. In that condition, the absorb=nt 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.

Fof 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

Qe

region of the absorbent 2A of Fig. 3. 1In 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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embodiment of the tampon of the invention.

As shown in Fig. 5, the absorbent 2C of the tampon is
formed of a fibrous web 20 with a plurality of small fiber
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
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

LY
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readily led to the fiber agglomerations 18 having a higher
density. In that manner, the menstrual discharges having been
absorbed by the fibrous web 20 can readily move into the inside
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 wvagina. 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 may be 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 celluleosic fibers and noncellulesic fibers or of
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noncellulosic fibers alone.

In this embodiment, when the hydrogen bonding in the
fibrous web 20 is brokerr; the small fiber agglomerations 18
well expand owing to the elastic recovery of the noncellulosic
fibers constituting them, and, as a result, the absorbent 2¢C
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 themenstrual discharges, and the thus-released fiber
agglomerations c¢an exhibit their individual behavior.
Therefore, when inserted into the vagina, the tampon 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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located in the center region of the tampon is increased, the
menstrual discharges having been absorbed by the tampon can
bereadily led to the center region of the absorbent. Therefore,
the tampon 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 dischargés 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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the fibrous web, the discharge absorbability of the tampon is
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
absorbent is higher than that of the smail 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 quantity of noncellulosic fibexs 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 shell
thereof,

5. The sanitary tampon as set forth in claim 2, wherein each of
the small fiber agglomerations is of a corefshell 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 Iarger guantity 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
0.5°1 and 4-1,

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

fiber density of the absorbent falls between 0.2 and 0.9 gfem?.

9. A sanitary tampon comprising sn absorbent wrapped by a
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the absorbent includes a web of compressed and hydrogen-bonded
fibers; and a pluarality 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 sanitary tampon comprising an absorbent wrapped by a
]iqﬁd'pervious sheet, wherein;

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



