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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 tésvebopen ifrpandse Uagkamined 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



. SUMVARY OF THE | NVENTI ON An Obj ect of the present invention is to provide a

: tanpon whi ch has high absorbability, and hardly forns a space between the
tanpon and an inner wall of the vaglﬁh According to one aspect of the
invention, a sanitary tampon nmay conprise an absorbent w apped by a
quuid-pervious sheet, wherein; the absorbent is a mass of a plurality of
conpressed, snmall fiber agglonerations, at |least the small fiber

aggl onerations |located in the peripheral region of the absorbent are bonded

to each ehfgbn¥i axPyAACEE L IEFK ige thef Alet Wassi tyl e b s el thlert he
sanitary tanpon of the invention is forned of a plurality of small fiber

aggl oner ghk8pH Qg@dﬁgnggrﬁgghdggegérgg\gen t he tanpon has been inserted-into
t he vagi na and brought into contact with a small quantity of discharges

therein, the hydfaord bonfhag PrLyeepybbe é@althef ‘tQﬁPoﬁgglh‘é%r s -

consti tut| ng the absorbent is broken and, as resul t he thus-broken

the. comp SEuBneF| BEruebat Sherarfich s ol | S %aﬁnd't'on
non- CONDES838(sSh3Es  ALEY PG Yrob et AP0, (NG B IR bt o O  he

Inal
i nner wa he vadi na space tanpon an Zf the i nner

wal | of {:?ﬁatﬁggﬁgggor@%&ﬂf'éﬂfé’”ﬁoé' Qﬁ_%lhhealﬁfméi'%t ?:RSE&QQ' O’

constitu on are y conpreésse d S|nce
at | east |1 _fiDber ns_J Ln ihe erl her I reglon of
t he absor% g?e{%ahﬁgﬁ:?%ggggﬁ %? 9?% ﬁégg%%éﬁ‘eas p1t 3&% et ween,
the tanmpgn,is_rigid by itself sy to insert.into the Vi i na. The
densi ty SE hat—%%tt Y gl %@Pit PR oG URL g enath S on of
~t'he absotbent af e.ta be h r than t of the small .fiber
agal oner 45 s tdi £hepRs Frﬁ%&?%ﬁtggﬁeﬁ@% eREPEDAR TRRERE Ao of
this enbo nﬁ si.nce ta g of the small fiber aggl onerations
| ocated Ph £RE B@ﬂﬁﬁﬁe?ﬁ 8§ ﬁm Dthe absorbent is |ower than that of the
ot hers, the small ger a%ﬁlone atlons | ocated in the peripheral region can
rapi dl y absorb %?sch £ geQtBET br BARy he IRPANESEN HOSFANGDEE wedt ifem
wher eby t he_absorbent shall have a freedom_of behaviqor as a whole. As a
resul t, EHRLIFAFAOP hEPKAY HRer SEPYRs Hadid8T4d KiFFCSFENS (AR | ocat ed
in the center i on of t he absorbent can behave rel atively freely. The
smal | fi SQF‘Pédﬁllg RiPEALALY; O sBafilghther @éaglopegat i0psandi R d i gher
degree when haV|€g€absorbed di scharges, and, as . a result, the absorbent

wel | expkAB®Oono iFonsErysnt itidem aﬂﬁéomsgﬁﬁéon‘fhaagﬁawmlwe

aggl onerations located in the center region of the absorbent may be forned
of noncePetivgencthemper Sherefore, 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
absorptioh 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



5 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 e sha er aggioneration i1s forned

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

noncel 1 ul"osi ¢ ers; a € she t her €o ofrned of cellulosic fibers
al one or of a inati of cellulosic fihers. _and.noncellulosi.c fibers,
and the core cgg{g;(%lnncg”gé)lnta? goer}e qausu I’ﬁ% yO oft%r?or%élérﬁnt}llé)ﬁ ¢ % SBAEYs t han
the shel L. Preferabl i.n the ta n of the inventiaqgn, t. snal.l fiber
auel omer 52PBREEGR Rohpitel AR ABERARC R W MBS B4 Dol RRtslqudst S
~fiibers apd noncellulosic fibers in a blend ratio of cellulosic fibers to
noncel | uP8S§Fe- ¥ 8F31Palling between 0.5: T and 4:1.

the absorbent is a mass of a plurality of compressed,
small fiber agglomerations, at least the small fiber
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



., Also 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
tampon may conprise an absorbent wapbed by a |iquid-pervious 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. According to still another aspect of the invention, a

sani t ar ytha"pfle ftya LOHf | SKe dfagDeP! ba AMERPRM DY iddd ded sRRNI 0US
sheet, wherein; the absorbent includes a web of conpressed and

hydr ogent bpadet;SRindd 081 dnd tBALE 12u@AAOEhOfa HYENBE O Hanp®lnl Ul OSi C
fi bers and noncel lulosic fibers all conpressed and hydrogen-bonded; and a

pluralityrgf 3gRkhyf CBRHrRSkAMRRL isoi%&fa@%sé{%ﬂg: gméhﬁtegﬁb%'%ogg or of..

a conbination of céllulodsic fibers and noncel I ul osi c ers

cont a nedl Sonieaeng b6 0Rcel Lot hher oL sbpclod "yl

fi ber aggfonerations Is g ese tanpons of

the 1nveghLganehie il ggﬁ%a@btbapéadél{uahﬁgkb%{ﬂm;ﬁ{;g%g&gﬁte DA L e

hydr ogen bonding o ers constituting it e absorbent gets

f d LQr. adi ti Qe . f A | ti
havi ng aPegrastasedy  shl bRboR BE o aa, G At PR PHerE SNSINA ni ng
noncellukggégtfh gg;tggdvéggﬁ fore having an increased degree of elastic

recovery expand 1o reat “ex ént, and, as a result, the absorbent well
- expands 10 FeCld s O9LHE RLYRIIR AR IR IARANE LA
i ghdenst iy 5eRECEx SGRE EH R oD PR TheEPuStR PR RO Y0 nod by
10 19 MRahERALOSEe hR0shT) KR SRRSO TR 00 Y
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. 1 is a perspective view of one enbodi nent of a tanpon according to the
»invention; Fig. 2 is a partial cross-sectional view of the tanpon of Fig.

1; Fig. 3is a partial cross-sectiondl view of another 8 enbodi nent of

t he tanpon according to the invention;. Fig. 4 is a partial cross-sectional
view of still another enbodi nent of the tanpon according to the invention;
and Fig. 5is 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 MEMIénd heot nvent i @n wbhbihatdeacr bipedceit G1befier erageta t Agd
acconpanying drawings. Fig. 1 is a perspective view of one enbodi nent of a

tanpon ag6REEiNgl1é9id heibaysnt aad MM ditheatdd nPBALI RerGphegaiect i onal
view of the tanmpon of Fig. 1. Atanpon 1 shown in Fig. 1 is So constructed

that a cpée?:ﬂmrth@fgmf G2y BB- EHAREd FDSRNNUNLsd 281 BRPWL I Inidy 0% 1S
covered with a liquid-pefvious sheet 3. At a rear end |l e of the tampon 1,

the 1iquj it PSRRI 1k oleR! £ 568180 Y Iﬁﬁml%ﬁecﬁsrire@;g%% s;1he

tampon 1 is provided with a string 5 extending fromt end I'e of the

tampon lahRpAlhaf (e Aipalontta i oflq oLaddals bY A LA, Lag 8k NY S
. qui d- per vi ous sheet may be nmade of a spun-IT-ace,
of the absorbent may contain a larger quantity of noncellulosic
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 a combination of cellulosic fibers and noncellulosic fibers,

and the core contains a larger quantity of noncellulosic fibers



. poi nt -bonded, spun-bonded or thermnal-bonded non-woven fabric of

+ .hydrophi | i cated hydrophobic fibers of polyester, polypropyl ene or

pol yet hyl ene terephthal ate, etc., or &f such a non-woven fabric having been
perforated to have a nunber of perforations therethrough, or even of a
porous plastic sheet or the like. One preferred exanple of the sheet is a

9 spun-bonded non-woven fabric of polyester having a unit wei ght (Metsuke)
of 12 g/n2 or so. The string 5 may be nade of any materials. For exanple,

it may beh&ncehéoshyBIn (of 16 cotton w fibers of count # 20) havi ng been
processed for water repellency. As shown in Fig. 2, the absorbent 2 is nade

of a mass of apddfedddy OfirsHhk! thinpsh 48N EBIRId A OD, M shlRg1MBss is
shaped under conpression into a colunmmar structure having, for exanple, a

dia”Eterfﬂﬁefrfﬁgfbﬁéké¥ﬁéﬂ@(Hoﬁétfﬂﬁkfhé‘¥ﬂg'bﬂgbﬂﬂéﬁﬁ‘ﬁa&ocgn%gHﬂr'50- In

this, the smal i ber agglonerations 8 are tightly bonded“to each other. At

| east t hgogpebd {hD6E 1298 0EBE hHhANA Qéiiﬁﬁokﬁctﬁﬁbeﬁéigﬂeéabl%%gion of
t he absorbent 2 contain cellulosic tibers, and the neighboring fiber
aggl onmer gt { pRs,Foga ;Le ' e ' : [Legi: r d to each
ot her via %ydr%gen %ggb?%ébtﬁ%%gggt&geﬁgﬁﬁgagég?%lgl%lpﬁggsﬁgﬁﬁqglber
aggl onerglions, h kN, Flg. 2 may be bonded to each other via hydrogen
bondi ng ?%E?gﬁ%fﬁéihfmgﬁg %é%%ective smal | fiber agglonerations 8 are
formed by w ndi ' avig th Fom or so into
spirals or bal @%"?gf%g%ﬁéﬁ%@'?onpr%%}éi?r}g’%‘g%ﬁl&rﬁ% Ot]f%ﬁ%é)fig’%?%?e itber
aggl oner at{ ons epvel d.ifn the 1iquid-pervious sheet 3. Having been
hhus envg%%ggdbgﬁﬁ%%% thegggt%é&c%fgﬁﬁar mass of the fiber aggl onerations
--has a size capable of. well fitting in the vagina. The small_ fi.ber

aggl oner at i ons%%Ct%ra({sm&%gladﬁé%’%lga?ﬂgcgioqfu]?ﬁ? FAVESIO PR 8RR %ﬁYS are
then co éesged under heat to form.a qglunnardsgruc ure.having.a di aneter
of from 8YBOBE R CIFPEFSEAT FHSHRH OFLAPRRALLY & 7190 19-ReT¥i0ugy | ¢
bei ng conﬁreﬁseghunder.heat inthis step, at least the small fiber
aggl oner AtTBhs ¥PFHThted in the peripheral region of the col umar structure
(but preferably . all the snmall f.iber .agglonmerations 8 constituting the
col ummar st ructdt® )atbé"roﬁ)ﬁ&ﬁde&nf’gugﬁgh Bt HEFP v hy R &S S56hd

h . Pref | h i ght. of fi.b I ti 8 fal
betvacr A7 ShoethSbGTAEY bt 0 A SR, SR e
aggl onerations 8 are bonded to each other via hydrogen bondin%_
t her ebet IBSHOMEFRALLPRS FEAL 23NN Pds st WERe maRs: PRy Adderts
self-retention beconmes high. Accordingly, the tanpon is easily inserted
into t he?9AGPRATAEVRRS vied FIMPLLFFRLFR AR @ tHohRlgideRsiFYusbast a
t anpon agglicator, it can be readily pushed out of the tanpon applicator
with ret®Pfi¥gPt he shape thereof. After the tanpon has been inserted into
the vagi na and
g J According to still another aspect of the invention, a

sanitary tampon may comprise an absorbent 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



. have absorbed nenstrual discharges therein, the hydrogen bonding of the

© neirghboring fiber agglonerations 8 that constitute the tanpon is broken,
and, as a result, the individual fibef agglonerations can exhibit its free
behavior. In that condition, therefore, the tanpon can nore readily fit in
the vagina. In addition, the individual fiber agglonerations 8 having
absorbed nenstrual discharges are 11 restored to their original,

non- conpressed condition, and, as a result, the absorbent 2 well expands as

a whol e be dwyealnéd | HMRC Gebl, 0OAMaNthaNRnow 1u s 1h & MAY Bantand
therefore prevents the | eakage of nenstrual discharges through it. After

shaped Upflefhé GHHESFiPor ta@%l%ﬁ‘é&*al%@.'&hsziarﬁiﬁﬁé?!ﬁh&‘l@stl?aﬁ“%ﬁﬁt‘ﬂ%ns' ty of
from0.2 to 0.9 g/nB. Also preferably, the small fiber aggl onmerations 8
constituf&png 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 Offﬂu%ﬁé§@rt§ﬂgbﬁgeb%“ﬂﬂgsi¢kﬁ¢¥%iPPr£ﬂén§hHE§Egiyéy1(i'e'

the restoration referred to herein neans e rate an orce of

: ! . and the 1 .

Loy ot aPLA1PORGEGEES Va1 Ot g0 0o A T yiiFlqer iBla 30T 21| NS
| fi , £C i : . Jik | iLc fib

onbi nedthe: finek 8o Rl Vit ; (Rneeplmnt, SRS |9PERC A | per <,

pol ypr opyl 08,4 B&r s, miyoq# hy'fﬂetpgfte &{qa'tfal}qgl f'tbr?éf%ﬂg;; ifggo%er““ al ly

conprising such céll'urosic 11 bers, € sna €r agg S8 can be
di | ia.h bondi th bet
ddi t1 oreSneRe AL aRE v i BagiSharar BRE " 2ok B RrRbnattt uiBsi o

. fibers hayj high npdul us of el asticity (elastic recovery), .the

i ndi vi dug'i\{‘l’?igbg%e%%b oT 5 T i L %aﬁibg‘%%r angk ez & Sexpansi on
after haying been.rel eased fromth drogen bondi n 12 between them and
havi ng g}éé‘éﬂ%gra@l LRTLEFS ST fAeg (?rofﬁ’g%/‘Ftilﬁcﬁ?ﬁ%y gﬁﬂﬁ(}%&_ﬁagrleﬁtorder
that the spal] fiber agglonerati.gqns 8 are wel| bonded to each_ other via
hydrogeneﬁg%H hgapﬁéré%%tﬁeéﬁﬁﬂ} nstfe FH@OFLSP&iﬂﬁiﬁ exRandE otPent 2
conpri si the nd_tetain the columar shape thereof, but that they can be
wel | res?%?églg%g I Féngg?ﬂanengﬂgﬁﬂﬂpressed condition after having been
rel eased from the drogen bondi ng between . them it is desirable that the
blend ratio (byt fa%POPﬁeoéngﬁlb%V%nFF%%rsl?cF§rﬁ?ﬁ%ﬁﬁ?ﬁq Hedi c fibers
to formthe columar absorbent 2 falls between 0.5:1 and 4:1. Al so
pr ef er abF§e SMd L1 PEF AGH omardtd onsur ¥ & & xdieeby wingding updibegse
uniformy mxed to formthe small _fiber agglonerations. If desired, the
noncel | UMB%E c PrEpErabddnstiiait FRyL ¢ ndibeal agq verafgicdifer afi Sdghg may be
processed for hydrophilication. Preferred exanples of the small fiber
aggl omer AeP®HHEY 8L HPRI$ o5 L heF e’ HPnGdiHg s Fibansethexipgdm Rirser s
having, for exanple, a length of 32 nminto snmall balls each having an
outer difpEred bY indided @ wehghfibergy; sehdthafosthedrmekpapsdion ng 80 %
“by mass of 3.3 dtex rayon fibers having, for exanple, a length of 32 mm
with 20 Tee9vear¥sberomes Hardepehgnstheyfhaeesahaoihgd dbschaugpse, a
|l ength of 38 nm followed by winding up the resulting fiber mxture into
smal | balls each having an outer dianmeter of 5 mMm In the illustrated

enbodi nent of Fig. 2, the plurality
BRIEF DESCRIPTION OF THE DRAWINGS

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



- 13 of small fiber agglonerations 8 constituting the absorbent 2 all have

- nearly the sane density; but in the illustrated enbodi nent of Fig: 3, snal
fiber agglonerations 11 located in th® center region of an absorbent 2A

(these are hatched as shown in Fig. 3) have a higher density than the snal
fiber agglonerations 10 |located in the peripheral region of the absorbent
2A. As is the case with the small fiber agglonerations 8 constituting the
absorbent 2, the small agglonerations 10 and 11 constituting the absorbent

2A are fempedimbneeblfutnsi €ahpBAr acc8rddhg £6r 8B 9fvane@shination of
cellulosic fibers and noncellulosic fiberS. The absorbent 2A of Fig. 3

differs fromthei@gbgordgiard igfi &8ss 2sddcididtl thi%wdﬁﬁéicﬂﬂfnoté?l%ff | ber

aggl onerations 10 differs fromthat of the fiber agglonerations 1 In the

absorbenmeédQﬁeﬁtgof3théhﬁah9$hdSBEB&M&?Q?E?yéggLQHGEBEEBHS»é

. I d ..
constituting the peripheral region I nme orb nenstfuaﬁ di schar ges,

and the thusabspybeq i é?ég;tgggt@éssér@&é%éfv&gﬁy&ég&fg'ﬁfrtd}e%e“t er

region. Therefore, the a A can nore rapi sorb nenstrual

di schar gggnolfihehtt B8 fike 0 ' hus absor bed
nenstrualﬁg?scﬁarges? %hgi?aﬂggboggﬁgtggggnggig gr%&g§ﬁ¥gﬂ , as aresult,
the aggl onerations 10 and 11 can be relatively free for their individual

behavior. In that condition, since the expansion recovery of the high 14

d ity fib ' bt ' LS. , th

absor bent 2A can BETTrarsaey BF 1R 8REPERRED EEBOBRMERTE™ °The f'scharge
bsorbabi it he t 1. | f .i : d the t |1

fit in the vagi it SRR St Feodr P aParey bt R oret P SF b 198 | phor a

..region of the:. absarhent.2A and. the snmall_ fiber aggl onerations 11 in the
cent er r%ﬁ%gﬁp?ﬂgFggfgﬁﬁVlBgsfoﬂﬁﬁﬂ'df %F(ﬁmﬁﬁQﬁRQQ£$Wﬁ VS QToSPE i bers
and noncel lul.osic, fibers; and the v goncellulosip fiber content of the

smal | fi BRPCSglPBlePht  oh¥™R9D | FTHA RGNS TR i VSRl Y 13 &ig-han t hat
of the spgall fiber aqgglonerations 10 .in.the peripheral region. Oy the other
hand, thé 5%t IPGS SFQeEeaGIeoRe L § ey P%etbgrﬁ'—%‘%‘?%lo# &¢i%n lmay be
formed of cellulosic fibers alone, and the small fiber agglonerations 11 in
the center regr%nFqﬁ%V”beff%Pﬂ%ﬂ b glﬁonﬁihﬁt?BnCBPSEéPF%PQSWQaﬁi@ers and
noncelluloiic fibers; or the small fiber agglonerations 10 in the

peri pher 8P 1BEREN FRYPHESF bPRetl3PCE R PEPERFRE 13 T Shwgheln Fid -t Re snal |
fiber aggloneratigns, 11 in the center, region may be fornmed of noncellul osic
fibers af®nePVEhed HESER ehidddtidinRer s gheets %berAEg'gIRﬁﬁ:ﬁ &ndbde 10 in
the peripheral region are essentially bonded to each other via hydrogen
bondi ng PhetbBetiBren 1n Ghirnl ibbHipiowt thretabsdshaeatzAsadeghi ch

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



. the smal| fiber agglonerations 10 and 11 differ in the cellulosic fiber

- .content and the noncellulosic fiber content, the density of the

aggl omerations 11 is not always requi%ed 15 to be higher than that of the
aggl onerations 10. In the absorbent 2A, the small fiber agglonerations 10
of essentially cellulosic fibers in the peripheral region can rapidly
absorb nenstrual discharges. Wth that, after the hydrogen bondi ng between
t he aggl onerations 10 thus havi ng absorbed nenstrual discharges has been
broken, spenapghase midr-aRssehl fabr 28seNpbalky teenesring asigif Wegygmhthavi ng
hi gh elastic recovery in the center region well expand ow ng to their high
el astic (meeyeky¥) SECDEAENH Yr WoeN HRYi SEr BR§ O3 ety B Siddelodiagghar ges,
the tanpon well expands as a whol e and ensures snooth bul k recovery.

Cel-l ul oshgtéihg1s . CabPexaapdid,yibaniedd 8 EactbPteh vbha 1w dagen bonding ..

t herebet ween. Therefore, if containing a |large quantity of such cellulosic

fibers ipibbpsPesd Phehak r-ﬁgiz@r}l hEeiAgsHhENt p2BcedBeheath] Y okl N the
ig.

shape thereof as shown in F Accordi ngly, "the absorbent 2A 1s rigid
and is haggby1dgégrmed. As a result, the absorbent 2A is easy to insert
into the vagi na. en the applicator is used for it, the absorbent 2Ais

readily pushed Qutsilyd i #0162 Bhe CBEPHERE' 5 O GAMPI S of g Smal’

fi ber agglonmerations 11 to be |ocated Int center reglon of € absor bent

66 PR e Pl NP o dnial QYRR 05T SnDBYE 0808, 4 eHEHd e JAaLT 1 1T

6.6 dte ester ers having a nmin aratio %to 50

% ol Ioped by orilaag LhgeEesut Lkt {4 et flahukesd Ala Adghangrati ons each

. having an ou dianeter o r he 's fiber
~-aggl oner ai.|.0 o] J_ocat i.n:th ri pheral region' .of .the, absorbent
rrgg be fgér)ir'Fr\:,\%B?E(i:)rﬂlglé’)é'f3’43 alg% e%ae;%gﬁlff F%glr%sgﬁ%é/%g- Pﬁn%%’harbq %%eﬂ%t%alsone,
and each ter. di ter_of .5 Fi g. LS, a_partial crass-sectional
vi ew of 2?%0%{;%85%12F me%%%g‘l'neﬁ? t&ls’t%h?gﬁﬁ&ﬂ[ t}b?lﬁ%qgh\?g%%_on’gs shown
in Fig. 4,_ther ectiv Ll _fiber, .aggl onerations. 15 constituting the
absor genﬁ ﬁ%@%ﬁ%%’?@g%ﬁg %%‘Fg ‘?Lgheq‘(ghag%hiaaﬁgﬁ}?%rﬁma;ﬁd f&%ﬁlfegl 15b
that surrounds the,core 15a (i,e., the snmall. fiber. aggl onmeratjion.is of a
cor e/ she??gg?]i“ﬁf?g}gﬁls. ]’ﬂ?ea‘%?f]r e 195,508 ¢ ReTRARHAL 1%&%?8 Bt h W6 ned of
cellulosig fibper | one, or may.be fornmed, of a conbinpation of cellulosic
T her s SRESREREAE ! 21 BorEaRhoBR 1 pP o T abRrRaaaPy 5 hes el AP | a1 | | ng
bet ween g.g:l and 4:1. In this enbqdinent, howeyer, the fiber density of
the cor et 4BEL i AIH PR LIAAP LASATEH dthecafé in 58 peripheral region

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 wvagina. The small fiber

agglomerations 8 thus enveloped in the liquid-pervious sheet



. The individual small fiber agglonerations 15 in this enbodi ment rapidly

- .absorb menstrual discharges at the shell 15b, and the thus-absorbed

di scharges are then inmmediately |ed &8 the core 15a. Wen the shells 15b
‘have absorbed nenstrual discharges, the hydrogen bondi ng between the fiber
aggl onerations 15 is broken, and, as a result, the thusrel eased fi ber

aggl onerations could be relatively free for their individual behavior. In
this condition, the cores 15a having a higher density are well restored to

their or3giralthenlcémpeadbioinddhai&{tone rubaNa hayivihAP R uFRNSt r ual
di scharges, the individual fiber agglonerations 15 ensures good bul k

[ eCOVer yhahdng 3 da ametelrt o f t Fiond 85 06 De inm? Br1ed |arﬁi(ﬁfiﬂé|ﬁg’éﬁ Sk Whehe to

t hereby surely bl ock the space between the inner wall of "the vagina. Both

the cores| 68 fnghtde shiel kil 4RSI tddhiso2aeh il e sagaliqrer ati on
u

15 may be formed of a m xture of c ul osic fibers and nonce oSi c

than that CoF the eharl T1ED e aReT| dbh het B Torbd ar e Shosi ¢
or of a PeaiTReRal REaEdh R SRR B BB Rl R el rkbl® by 2 O
case: LTIl SASRE 400 ol BFRRE S L3R ¢ B IR SN fpba e e

than that of t ese, esira he ¢ore 15a

and the a fQr Ve W nding he fibgers. In. the absorbent 2B
si nce th%ggﬁéF%P€%bggF gﬁﬁﬁﬂgﬁﬁf¥‘%gﬁgrO%%ﬁ%bﬁ%?%tﬁ%ﬁrﬁge?s gggéﬁgially
formed o ic fibe i ndividual fi.ber, aggloneratiqns 15 can

_ napidly %%%gé%ghgﬁéﬁiual %?Eg%ggaégf Afggr e Wrdr ogen Bgﬁdi%d%ﬁﬁtmeen t he
.fiber ag Lons 1 | ng, thus absor bed, di scharges has been broken and
t he thusgégﬁgéééégﬁéﬁlgnggg{?ggggﬂgeﬂa 2B cHnd ?Elﬁgrvely free for their

i ndi vi dual behawi or, .the noncell ul osic fiber ssential Ly constituting the
core 15a and h%%fﬁﬁgﬁﬂ6ht LIS RLES fmalﬁs% rdaﬂglﬁgﬁﬁﬁF%o&ﬁwound,
and the jndividual .. fiber agglonerations 15 will well restore to their

ori gi nal{; %%@8&%3355809%%&%%?’1%{‘ PITRRANY M thrEehriyrsBat 2B wel |
expands to fit in.the vagina. In addition, g |large quantity of cellulosic
fibers c%%%b@éngbﬁggn r ERFPAF SForfed thEMe ReCHReR r THI4dn2RBgdhSbondi ng

t herebetweep exjst _in the surface of each fibher aggloneration in the
absorben?eggfrqﬂ%?ﬁ?%?epeﬁﬁgﬁstHE*QbsorB@ﬁPrQBngéYshéﬂﬁﬂ YRERPD ¢ dfpr essi on,
the fiber aggl qnerations constituting it can be surely bonded to each ot her
vi a hydr o3RAthIRFETEF ahir e R BATLBA L hdF ey WBRRaHE d St irserted datent i on of
the conpressed absorbent 2B. For the tampon of the invention to be forned
of a pl utBfiY§IHRa e W§RIIT 14 HARYYIARRIaEa e, ltheasgdrorerdiilyns 10, 11
and 15 nmay be conbined in any desired manner, For exanple, the fiber

aggl onerEsed out Gf thg tampap ABbLiCALEBWiHR Fotminingtheeshabens in the
peri pheral region of the absorbent 2A of Fig. 3 or for those in the center
-1egi on ofBeF@Ohbsorbent 2A of Fig. 3. In the absorbent 2B of Fig. 4, the
density of the small fiber agglonerations in the center region may be nade
hi gher than t h&ftsfr the tamppnihagbegyiosersedohstenthdaggmaphedal

region; or the noncellulosic fiber content of the cores 15a of the snal

fi ber aggreerephspshed manstmunl edisehavgesnthsraiade thghbydirbgent hat of
the cores 15a of the small fiber agglonerations in the peripheral region.
Fig. 5 ikordprgtiofl thessiskghbhwntg vifdlveaf sggléménathens 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



- 19 enbodi rent of the tanpon of the invention. As shown in Fig. 5, the
- .absorbent 2C of the tanpon is formed of a fibrous web 20 with-a plurality
of small fiber agglonerations 18 bei A4 spot-wise in the fibrous web 20. As
the case may be, the small fiber agglonerations 18 nmay be concentrated in
the center region of the fibrous web 20. The fibrous web 20 conpri ses
cellulosic fibers, in which the fibers are, as being conpressed under heat,
bonded to each other via hydrogen bonding therebetween. The fibrous web 20
may be fpesedred wekheliesoei§ihel 5 IR npHestedcBhiivingfane) lagl osic
fibers and noncellulosic fibers. Since the fibers constituting the fibrous
vweb 20 agedrndedehe Ancdvidlied wé Bl Bxphaashdansdde then sbetiween the
absorbent 2Cis rigid and is hardly deformed. Therefore, the absorbent 2C
IS easy £Qab8S®¥dm Rl Pnhbe WAG B t YOS JiRG ARREI G tdSe gﬁ%fn% L, the
absorbent™2C is readily pushed out of the applicator. The small fiber
aggl oner ghiopsal8qa’ 611 REABEr-Rh1 CQLLLhASEEsT LhRbagR! pRE OF Of a mixture of
cellulosic fib%rsgand noncelfulosic ?#ge?sé Pre?e?gb?€, they are fornmed by
wi ndi ng up the Z{f',_t@{ Sshihed | Bahedenss 3 a rrr%gjag Y s,¢18 51 s hi gher
than that of the fi rgthhéb gg.e%incehﬁﬁgé?égﬁbugg%gb Cc%aV|gé 3uch a
relatively j he ensi f .the_su e 0f lLhesahsqQrhent 2C, the
absorben% %tgéﬁéhfeéaga%i%éégs§§%$%%2 8? %%ﬁét?ﬁglkgigéﬁa$6§§. After having
been absor bed e f] b .20 trual _discharges are 20
readily |led toq¥ﬁ%prE%?gggg%gﬁerae?o%@gigeﬁ§§Fﬁg %g%?%%%Fggé% ?tf. I n that
manner , l,,di Vi heen. absorbed by the. fihrous web 20
e RERTE LG o 250008 S Ro BRI IRPO FE Rt e T

gan r eadi €1 NSl n i’brous web
20 has a dizschar nd.t he dr ogen _bondj ng .bet ween the fibers
conet 1t PERGES FRERR QP LR s bREe HELAT ShuRl R G Fose et o
freedom { its behaviqgr and can othlLy deformto fit in the vagina. Wen
t he hi gh?géﬁg??yt T ger Ayt é’tqsgﬁg’ gég?:ﬁ ?%%in%%?%?ﬁs 7i04 %&\?é'%absor bed
di scharges, they well.expand to be well|l restored to_their original,
non-conp?ﬁ%géﬁaid%ﬁﬁ4+qﬂ#%1A&U&?di QﬁyFe?%Brﬁg%BPbEﬁfeﬁﬁ? dﬁl&%ﬁ?ﬂ@-the

aggl oner ati ons 1§ a%ﬁo we| | exgangs %o be bglk% and facilitates fitting in
the vagi B8 RhBATRabPRigr b8 oRREdtAPsEREFGeSt FRSFRE2FLPHtr at ed enbodi nent
of Fig. 5 all the fibrous MEP 20 .and the small fiber agglonerations 18 may
be formed of a TRBGNFEE cdiNSul §4PETFI bEPs SAEMndHRI ISR ¢ Tis&r s, and

t he noncellflosic fiber content of the fiber agglonerations 18 may be

hi gher tA9ALPHSEabiORRAE M s aRERTIENtRaEREA bt hbPe R Rl ontehe SHCH ous web
20 may be formed of, a m xture of cellulose fibers and noncellul osic fibers,
and the 3%l F1IRFLGIHVOTLAPPERs RBLPERLIRE S o CREGOD! TRBAESINILHSI ¢ fi bers
alone; or the fibrous web 20 nay be_ forned of cellulosic fibers alone, and
the snal tikeperofhg@addhels i §Hsh1scahiubesier nktbe¥s a apnkidres otikdl | ul osic
fibers and noncel | ul osic fibers or of 21 noncel lulosic fibers alone. In
“this enbBenaehlulopés svRthobiegeibeondEurhias wed viathvdenenddbeasi;s broken
the smal| fiber agglonerations 18 well expand owing to the elastic recovery
of the nBRtEPTrOPBifReffiihemrs cpptyethylapetieangphdidlade filbexs) etct.he

absorbent 2C thereby well expands as a whol e.
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



. The smal | fiber agglonerations 18 in this enbodi nent may be the sane as the
- .fibér agglonerations 15 shown in Fig. 4. To produce the absorbent 2C of

Fig. 5, for exanple, the snall flberlaggloneratlons 18 are put on the flat
fi brous web 20, and the fibrous web 20 with the fiber agglonerations 18

t hereon i s shaped under conpression into a columar structure; or a fibrous
web 20 containing the small fiber agglonerations 18 thereinis firstly
shaped into a columar structure and then the columar structure is

conpr essketwader theat .amb BeFiA@r bhcahevaellhd VaaRporred €be ithegrtion is
so constituted that the hydrogen bonding of the small fiber agglonerations
constituithdgvidua® bepkenowhen the tanpon has. absorbed t he nenstrual

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

i ndi vi dual-- behami efrdethehst Atk silen fﬂ@@f%@%ﬂdﬁé&dﬂﬂ%ﬁ%ﬁguﬂﬁzw%hq tampon
well fits therein, not formng space fromthe inner wall of the vagina, and

the nenspspabadisceacsesdemalid fsgeﬁhsaﬁabﬁeuaﬁerghgewbaﬁ tgnsi ty of

the smal | fiber aggl onerations g l ocated in the center reglon of

t anpon IénsaféeeﬁsdrlahaleynékrHﬁb Qb§BEBEQESzhephpg19§§§O§ 24 gg by the

tanpon can be readil d 1o the center region o ent. erefore,

t he ta@P@tQintﬁ%'édiﬁﬁlﬁ%&ﬁ@S Itf caer ﬁﬂéglyh%gs&[ btehsﬂ rﬁnstrual

di scharges, and can rapl I'n the vagl tion; not

only they, %H’Eéf&?l 4 Pglﬁb Bgﬂglbuhoﬁl EBmEQEsEQ&' %thll% ;o f%er

effectively uti or a di schar urt when Ccenter
large quaat iy AR ke E ers§d¥%€3%$%9# e %%%%2{023 )
oo ofoadr g TRy “ﬂ“%%&se%@?%%.( vl esi’?ﬁ’% %%ﬁﬁuﬁﬁswég.ena
the cor ckLRPER natsrEht °¥*‘°§9%1a§§?8&§6aﬁb8% PO S O A
i vi uAPoPTREPE ZpaPaReraT R De et B S%’i Rer aﬁ% bfb"@ayeé’f of
e T S
spgcg ?rrﬁiﬁ?ﬂ&q ﬁﬁgf"%&éﬁ’alcs ETaﬁ Ej’itqtﬁogr\mjﬂ%é ag%rci:)%%fr%q t‘tﬁl@ tgarrpon
cpot -vi seoRe P08 5T BRSO G L gc b 0B | { FIGRT: ho.

tanpon is |£creased ang the elastic recovery thereof is also |ncreased.

Wi | e t hRIPHOBRTRBHORSSS bR BesRFPPedsStd Hetallydspehilication.

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



with reference to specific enbodinents thereof, it will be apparent to one
ski-lled in the art that various changes and nDdlfications can be made
therein without departing fromthe sgﬁrit and scope thereof. 24 \What is
clainmed is: |I. A sanitary tanpon conprising an absorbent w apped by a

| i qui d- pervi ous sheet, wherein: the absorbent is a mass of a plurality of
conpressed, small fiber agglonerations formed by winding fibers into
spirals and balls which are then conpressed, at |east the small fiber

aggl oner afi sl 1l oridiead dgylamRebitilbisal £6850ntetihjerROHH NIy @ bonded
to each other via hydrogen bonding therebetween_ 2. The sanitary tanpon as

set forth1inhakel MehrlyWhenei Bahbe ddaRsiklY ut NenSERL! ihilk@krate
aggl onerations locating in a center region of the absorbent is higher than

that of &hBogimbht(bPeFi @I ONBEALT OSHd:O ﬂé}afﬂl%rféerl'lpﬁ%%%lte egi on

thereof. 3. The sanitary tanpon as set for In claim?2, wherein the small
fi ber agghopmks Adrins- &@g&bﬁdofna rz%g' és@fa{'«gq‘xaﬁgﬁfkﬁjﬁ]@ axe
f ormed of noncel lul osic™fibers one or |nat|on ce osi c

fibers agﬁio‘g aggl & ﬂgosg,: fdpers; h]gil%%ent aré} Igﬂat}paﬂ%g%lm%] rations located

in the perip eral gi on o the a or ne ulos1rc fibers

I |lquls I f b
and the na PrEPEEORE B Qéﬁ)&%ﬁgﬁi oo TroniRaliPEgion 88 e e

absor ben | arger quantity of nonceIIuIOS|c fi bers than those
| ocat ed %nggﬁéé%gr?pheral region thereof. 4. The sanitary tanpon as set

forth in clai ngs :ﬁ@q{ el Q:aes%cq\u% th%5 small fiber agglomerations 8

)

constituting the absorbent 2, the small agglomerations 10 and
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-



. the small fiber agglonerations is of a core/shell structure, and the
+.density of the core of the snmall fiber aggloneration is higher than that of
the shell thereof 5. The sanitary tadflon as set forth Wclaim2, wherein
each of the small fiber agglonerations is of a core/shell structure, and
the density of the core of the small fiber aggloneration is higher than
that of the shell thereof. 6. The sanitary tanpon as set forth in claimb5,
wherein the core of the small fiber aggloneration is formed of

noncel | ulessetfititiesr agghemePat 0bnd 1Q0MHitha! &ORtoF re)filod psharkjehers and
noncel lulosie Tibers: and the shell thereof is formed of Cellulosic fibers

al one ortpé @LAPUMALIA0NaATwEE] lddRSIL abi HafRo1Bnd anances | 413 «f, i bers,
and the core contains a larger quantity of noucell ul osic fibers tHan the

shel | . 7thdhei St £ 3¢ YalHMAUb ASi 5L o ff Q‘lbhthﬂ?éhai M&e 6 %'x%ats%% smal |
fiber agglomerations contain both cellulosic bers and noncel | ul osic

fibers igna QhénéaﬁﬁéholOéaﬁe%égioﬁiﬁ Lhbehs %ngﬁace"U'OS'C fibers

falling between 0.5 The sanitary anpon as set forth. in

Caim?2, Wnere'pmlatmaé&néip%b%@aggxoﬁéra@%oag 95nind ald:S Jigagen 0.2 an
| 0.9 g/an 9. A sanitary tanpon nprising an or ben ppe by a 26

I qui d- pRLYE QS SRSR! ap¥BEHEIE 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



- the absorbent includes a web of conpressed and hydrogen-bonded fibers; and
~.a plurality of small fiber agglonerations contained in the web, and the
smal | fiber aggl omerations are conprd8sed to have a higher density than the
web. 10. The sanitary tanpon as set forth in Caim9, wherein the small

fi ber agglonerations are forned by winding up fibers. 11. A sanitary tanpon
Conprising an absorbent w apped by a |iquid-pervious sheet, wherein. the
absorbent includes a web of conpressed and hydrogen-bonded cel | ul osic

fibers atonseohighel tRaR tR&t 0Pf Ot heedyylosbeatibgssi@nd noncel I ul osic
fibers a71 conpressed and hydrogen-bonded; and a plurality of small fiber

aggl oner ati ons 1qf thengebbibeft 24 | Ree sbh@Ner Phe P la gy 1Y 1ot 10f
cellulosic fibers and noncellulosic fibers to be contained in the web, and

the noncef |ddnsic: 4111826190 88t cOF 1 bBLs SiRlthel hOLI pRESL P RIALAP RSN S hi gher
than that of the web.” 12_ The sanitary tanpon as set forth 1n clam11,

wher ei n : I L ber mad alyh for b 4 ndi p +klbers.
R L o e e R 3 e NS i

et o AT QRS BBt el BB SRR Y
Pl ucel | bt barp ESatroa e fdingan! oRER oy bRt (ipeT L
bonded th&f&HePé@f&ngiﬁ @fdEgggﬂtggﬂg&ngoﬁggif@fég\fgrfibers having
high elastic recovery in the center region well expand owing
to their high elastic recovery. Accordingly, when having
absorbed menstrual discharges, the tampon well expands as 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



FI GURE 2 -

CUACA (CAS AL ALT L AQUL L ALT . A9(. A(. AL>. ALqg. AL! . AO[ . A9(. AL[. A AL. A[,.A[.AL>I . A
g. AO. AL(, . AX. Al . AL AU1d% 8; =IMN 16

& yS#% zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca] ca] ca] cal] ca] cal] ca] ca] caU] ca] ca]ca!: ow) V M3s

"1 g! | EXGHH##HY84 xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calcalcalc
aJca] ca] ca]ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]jcalca! %;

V(e IeNN hAE; it g 1-PiKed agg1 bl brenkc Zhelsalieakeateal cal cal

cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]

ca] ca! ¥3{ 38 28I PP2PAY: région of the absorbent may be formed of
SR g Y

; [ >>>@N\BBBB CNV}xsnld_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]cafdg]cé]ca]ca

|cal oa] cabes] saysal eabeed ombe aloal crbeRn A€ Ao ahe2laakin Whld LaHIUKNNSO
60gO000z SSTTUVEVeWUXXX%bYZZ} xsni d_Z|t] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

]ca]ca]pg&ga&ga&&g&ga&ggﬁgg&ga&ga%Cﬁiga]ca]ca]ca]ca]ca]ca]ca]ca!Z[[[FP“oae

eef Ff fii kkndJgMgi qqqqvrrrr#sttdvv}xsnid_Z] c]ca]ca] ca] ca]ca] ca]ca]ca]ca]calca

TR R bt < R o e R o SRR e Ao
ca]ca]caéf§é§g%fg{cg%cgifa%§@é§§£§§2fﬂéch?%éfgéfa]ca!P/{NUGV}}xsnld_Z]c]ca

]ca] ca]ca cal calcaJc caJca cta]Jca]ca]ca]ca]ca]ca]ca]ca

8aBL0! 109&' (,) - 7#1l JI $10% . ... & () -1 8).].710% , & () -
Lgi%g@al&lcg ?2%8%%?%&%&%0?0 §L (‘31]-'%89:(4?’=X%h% rgspectlvé small ~tiber

USLI T 6710041 () B LOFLAVE S QIO 00 0300 0 rd Bompose
= 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
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
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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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Liquid-pervious sheet, wherein;
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.
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Title of the invention: SANITARY TAMPON OF SMALL FIBER

AGGLOMERATIONS

Provided is a sanitary tampon including an absorbent
wrapped by a liquid-pervious sheet. The absorbent is a mass
of a plurality of compressed, small fiber agglomerations. At
least the small fiber agglomerations located in t"he.peripheral
region of the absorbent are bonded to each other via hydrogen

bonding therebetween.

FIGURE 2



