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materi al ' II\a e & or'sb 418 incRiliddas the 36bpa obthis indghtich. F@thbil the kissotbaatvember of he
central tggm%n |s lifvertid Which aiburiédl dnQ sdickipwapgiientes tsrinaiugied ip ther ssopafie

i n-that IOOl’ﬂI.é iRniA t&he rear end, and conpression-noldlng the assenbly, as
shown | n Fi 0. gyde the EbscHI® MemBdr of ' fidapbn adcording &mpe pretdatipventinngs highl indpe Aeoresi gt e
a par achut @pé}iReréngSailidw in Ghetchreene offa shiwtiber 4t leablon teoutgr side gEfhe @b%S’Q"tI'Q?Z‘bE}'Pf
menst rual  eOmitipon T bishtacithsx vagid! whll, étidg bifiwfdhey fiecherdly oopers I"’B%S'spu“‘t‘%‘é‘tt“‘é

char act egi sbieaby ybse@tidnl of mensirhiab tloesi durieg ar after gervice theredf. rfér“earm Isﬂcec

nol di ng of aritantaickingatocibe dkien ép smllt throratpedf (sbrerniien Sfrfligh-Yissosty q“' s"° et 3é
be enpl oyedicad fsi tighr Patnulatly, Ste ahsprhspigngmbenof; tgmpon oRained by '§"“§ s X | s °
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this inst a u in é n% BibrBssloR-mold6d ihto @bLLBERIENIhentbjef thieGampios, titr ejactiatergessure of
bet ween bot ﬁg K23y ihinkth Bad dnijEb bb AFied Bbieen Tpveiossofshepiibeplominate.aFug dhe
attai ned by, d?tfoQVstu bdw ® éiécfudneatesnmgh pRsdufeecap riesmadechighf indjbercdansity. Whileyfbe ot h
the sidegs tda,eaa@tortwcndmamq;easm éanIbe magdioe tin fiber deasityi Migmatively.ghe P’é’é“'afs

i nt erl aci ngofaield dedtibb afainstinetived @minate imay bewvdrietbeeayn eertions of Hie dodr i T:ge
prepared angl higrabenasraity in maunmmasumpén;fdas aﬂj:iﬁe]onl:w%r%tﬂt\??é’f pipgiian andplay Mgy “s'
havi'ng the inave meigs adjecthd tortsealt auribatof gmes ¢feleplioRer si de of a as_s

in Fig. 5, folAgaetwbyn @melerfiheshsptoniies v the fr?essthﬁte#be B %@jﬁ‘ Of a"°%wn
shown i n sbi geeoling & the Baove sewesten. 4t ihatiprhied 12 PSS 'g-gHP g Slrpedion As

A Rressyre f ta on.aR ho
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of SHHBE hhd "B QSridbAcy Nof Géturfiing;, Cuipdn

for fiberss28 ioﬂ,ng%r

of a fiber FEHIY e§ pm&ﬁbdménééermrn@seﬁamfommom@n of
The feature? ﬁo ‘g‘ sor e anpon according to the present
S

i nvention cORaTSTs 1T use of a f| ber sheet-like material subjected to
ejection..of aliquid to effect fiber interlacing. Thus those having a shape
as shown in Fig. 7 or 8 are included in the scope of thrs I nventi on.
Further the absorbent nenber of

to'a large pae “Vém?%rcé’ebeo? rf#en
gngvgS



25 a tanpon accordlng to this invention which is nounted on a so- called
‘applicator is included in the scope of this invention, too. Since the
rabsorbent nenber of a tampon accor diEryo 189 102eBpresent Invention is high in
‘the, degree of fiber interlacing and lowin the content of a short fiber at
L ea§t" on the outer side of the absorbent nenber of the tanpon in contact
W th a vagi nalTvagegend meihed efpreyiding digh tane low fiser demeltieg|is/a qeothad sorpsieing pHppimReging
-out: the tanﬁ‘lﬂﬁ'aﬁfﬂi‘a@ﬁéﬁ‘ |1§na"6 67ing deaeAle basisieigble At atlown indda 1 Hakand gleesing Afiguid
“service thepeappt the m&“ﬂ@@?’ﬁ@"%”ﬁdﬁ“’"ﬂfha‘é{"ﬂ 3, eoptendiglly ugifqrp R’?“?‘F%esf g
.the fiber i: h°§’ '9 1 %%%‘\9 g;gﬁa Jioh fiber, dopsity, while, EP‘P;{HW‘

‘as menstria ;96 ;g"'p{) o:ft:;ge}g ent embss ob g erepy 'QhafﬁtB(%
obt ai ned by Fi

-Shown in Ei Qer iﬁrﬂy Ef)ﬁ Rr}' escho c%n;u?ar %’M't ofr?‘ber %fo ﬁ:st:mgav :éo?vfﬁlgber
having a laFog'ﬁa% an Aystfﬁlb gtam ® in the
Then the. N\ l'dBR Wt eleo yw non ucee§ pt&u@ef & tho roar onc
enbodi ment. s St oAb, ﬁdﬂmyﬁ' b Ssnélkr 1 S eflie m&a@a B lahpéihas an
therein. Befa;%ﬁntt r&@ﬁﬁf Soid M 2 Pardbritte ke ¥ %Itm {Rorad WAL Asorb® FBRstrud? biodd) 8s
i nvention i garSHWiedsBod ke -the/p 8 prddiBtchESPMEt MéHskual 8138 hakdhMeaks) bnd A& the
.rear porti Ompbn éi®e elpppinendut BRRAERVIce theddohed i n the draw ng, has a hi gher
fiber density Hehanorksideatioh MK bepgiveh .to tha fibe rgensity 8De taripen. fAk dedcrilsarabovb e talnptn
for the  fr oatcopipg tid this inedntidriie foffledely Sochizampressipnio@iding \ak fogrovide lallowkt fitet deosin treibd
wi t h nenst r it paidincocktitatirgrthe et postivp themotthan thefiber depsity iinthesegenygi pach sonstitutiog the vear
in fiber depgtianytherbof. Beverel kinds qirabsdrizbet membayh of fameenscasnshowry inafigh & wergviertatively
de:gie) y i n pigparéd wgh difieninribg dengilies jgbthe fmynand sedonshpants theweof andhthe voluree prbeautioh eithe
._ r of2ot fiet andepesnd pars delative torthepwholerak slasgibant gfember| of ta tampagas shawn inffable 1.ifsito
| ami nate- ha?eﬁﬁﬁt?"ff’ﬂ‘t Fembers plampres fetos §f elsprationgvere prprimanslly examifed By asing the

‘Thus,- the p&"?vr"&#"gﬁ cﬁéf'@ﬁf"ﬂ%dseéectl on at a high pressure can be made high
[ [ B¥S-45 subjected to ejection at a | ow

-i'n fiber dens; 9%; i Yad
: p_r essure gan Hﬂ Wﬁ Cag\::sg? %QIQ'SI ¥|ozzfe‘|s kavinﬁ%tul am%leY?; 0. 1|amm alfl gp:%éﬁu\%éoé ﬁo

times of Tiqujd I fo.16 e varie
portions of tﬁeSi ggmﬁq.qlhggé["?dl tJ?réB}{q ﬁ]e i'gh fiber density in the
portions subj rﬂq

§ s of ejection and a | ow fi ber
density in th subj ecte to a small nunber of tinmes of ejection.

"Fig. -9 shgws mmﬁ&g,jgg&sq;o%o RASoREVARE 4:Q0° P4 DRI Bs)igs i ch the fibers have
been interl acmomiga,uﬁa@eﬂgm{ebgﬁoﬁ&ggqo@pgg 28 cheint he above shown step. It
is attached tasodsigl@s’'cy as shown in Fig. 7 in the direction of A and A and

_then nmoul ded [theB]&uﬁédalﬁhﬂaﬁdbbocfdilsmm'a'?ﬁgmmpas shown in Fig. 10.
‘Accordi ng to tikwesitys2sicopl, the portion n having a low fiber density in the
sheet gets t hbxlestrMethali | € t he portion m having a high fiber density gets
thin. This is showmpdnwapise.in @ slashinirbberdutfedhadngdyl igerhal diambler of dbyprosin alseieadithe tip
t he tanpon capf he taswen bgingoerl the dprey sidel $g of @ test ligvidl wasrpoyred amthedip of the tarengn at a
port| n .of thé‘f*%t WQH’&H@'“B‘S‘WI%@SQSP“OD kg Fagldtvap®pasiist t her eof when

pul TTng out t A ﬁ’f%"ﬁ'é'r serV| ce thereof si nce the absorbent nenber _of
the tanpofi, whic T e jtam p&“ th aﬁ%t""‘e’ﬁé? %P“f'%‘n‘ﬂé’ﬁ haiged. The
returning, upBW'aQ'Bg ° St % p°i ‘a\d '893'P"faﬁe.
fiber sheet-IP ?’a %{?’83 ﬁ‘% ??Sﬂ’ %’?’“ﬁ'@%"ét ‘ﬂ%a"‘ PoBE o *E‘Fb 0 189

102 ‘Bl The secon prOV| |ng hi gh and | ow fi ber densities is a
.method coppri sing superlnp03|ng fiber Iam nates 16, 16' and 16" havi ng
-adequat e basis weights as shown in Fig. 11(a) and ejecting a |liquid against
the resulting lam nate to forma fiber sheet-like material having a '
substantially uniformthickness as shown in Fig. 11(b). Since the hatched
portion mhas a high fiber density while the other portion n has a low 5
fiber density according to this nmethod, the absorbent menber of the
produced tanpon has a high rate of absorption in the tip portion thereof.
"Anot her. Exanple will now be described. A rectangular sheet of fibers is
‘formed to have a |lower fiber density in both outer portions n, n' than in
the central portion m Two sheets such as this are laninated to forma
cross. " Th#s nethod is shown in Fig. 12 and then Fig. 3. Astring 7 is
attached to the lamnate in the 10 central portion thereof in such a way as
to allow the string to protrude in that portion as the rear end, followed
by conpression noul ding. This way a tanpon shown in Fig.- 10 i s obtained.
Such a tanpon has an excellent feature that it opens |ike a parachute due
to swelling thereof when it absorbs nmensteual bl ood, as can be understood
fromthe process of production, so that nenstrual blood hardly | eaks, and
that the tanpon can be easily pulled out after service thereof.
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t anpon.

As descri bed above,
formed by such conpression nol di ng

the ta

Here, consideration wll be given to the fiber density of the
on according to this invention is
R 01§29 10dBil de a | ower fiber density in

the first part n constituting the front portion thereof than the fiber
“denstty in the second part constituting the rear portion thereof. Several
ki nds.:of . absorbent nenbers of tanpons as shown in Fig. 7 were tentatively

prepared -which differ ['n|the Pénslt esLoT tnF TITST aTd’\e parts
thereof and the vol ung prioportioh -of 4 he, £Q L;sg,&pﬂ se¢ong parts relative
.t'o the whol e of absorhbent| genpet | of | rhe<t arppre a9 ‘ﬂphg'rrg'ble 1. As to
:t.hese. absor bent nenbers%cfgtano1s, the ratep o agso pt { enaver e
exprimental 'y exam ned By—usihg thel folloWng threk kinds Q)‘g test |iquids.
~The testing conditions @dre ap fpllpws| 1) Methbd -pf Ej e¢tion of Liquid: 26
Warm water of [err] was ﬁjegted-through nogzl ps hav| ngja fli andter of 0.16m
‘at- a .pressure of 40 td Ra/[erf iha:d o agcagbat;waen mozZl es was
0.167mm 2) Size of Tanﬁ(ng imm i nf di pefper] 5pmm i n fb1§ih 3) Fiber Used:
rayon of 3 deniers and 8 4). Test! liguids:t 30 water] agdeous Congo. Red
solution of [err] Pa 9 {4 cps) ([err])|[b] oo egui he fdefibdrinated bl ood
of [err] Pa s (28 cps) Pn wis G ne defi brinated
bl ood of [ err] Pa s (83%¢p8)i ~Teqt Met hod: A
tanpon was set in a ellagfi# r Al | di anet er of
10mm In a state of thetip.of t per |side, 5g of a
test liquid was poured SF hd ti pke. {The tine til
conpl etign of absor ptijokiad t > IC&l cyl ation of
‘DensT'ty: %40 - The {t&&/n the face where
the density sharply cheénrgee: st part
-constituting the frong ponttad ilng the rear
portion, and the over gl# | @ver fber of the
‘tanpon wgre cal cul aked.s Tha t . 45 50 55 6
EP 0 189102 Bl 5 0 pefr]|pdtr Tabl e 1, when
the test liquid is Waf T in the first
cpart of the 55 absdrbahi Jiwen ifth that in the
second .part thereof (Ndb|ad gne g wgl © [as Vil ®g ¢onsi derably
“high fib®ar densities §n bgth Jt rd ©ijret| arndedeea (ros] 9 and 10)
~showed ‘a high rate of JabkBrptli o} and, lhence,] I d iff they were _
excel.l ent as the absofbepg .odnogr qrtjne [ anpomn. —nenstrual bl ood
to be actual ly absorbéd. hg&£ 4 " hilgh [vidcodity. T "those maving a 7
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In Table 1, when the test liquid is water, those not lowered in fiber density in the first part of the

. .55.

* absorbent member of the tampon as compared with that in the second part thereof (Nos. 8 and 10) as well

as those having considerably high fiber densities in both the first and second parts (nos. 9 and 10) showed
a high rate of absorption and, hence, looked as if they were excellent as the absorbent member of the
tampon. However, menstrual biood to be actually absorbed has a high viscosity. Therefore, those having a



EP 0 189 102 B1 high rate of absorption of a high-viscosity liquid such as
bl ood A or blood B are desired as the absorbent nenber of the tanpon. As
can be 'seen.in a conparison.of No. 4p\ sy {d@ Bt/ IN Table 1, the absorbent
menber of the tanpon accor di ng to the present invention had a high rate of
abs‘m’ptlon since the amount of a lubricant sticking to 5 the fiber was
decr eased bhigheatecdf iabsorptién of al higevisdositBiemidcbedh ast tived Acombloed] B Ghesndesitey as ithet dhaorbent
first part oewberafihpepenaf| uence on the rate of the absorption. The fiber
density of thesfcan be sqeminta cdipaiiren glbhe Hivdth NosikinTelle hfthe: dbeorbentipember of the tampon
preferably @GCQ' g &r thg prgsent ipvention hath p digh rate of rabdsrpjiorsine tthe apnound of @iubrjcant Blinking to
fiber derssi thg fiber wap doaseaseshioy qiestion of @ ligdid Residas| e (pwered gengitygip feciist part gave a good
ovetal | avelnBipaceredis ratp otfhe esrPlitsor bent nenber of the tarrpon |s de5| red to

be 0.7g/[err }v i) ﬂ?%\ﬂ@rl’s“y Ah;hi(ﬁrsaa%?f#%gbsp@%g}emmr of, the} glcm3 °"
aver age den$’ B ,,mé' i aq §? ‘19@"‘1 ggge‘g ?’15 "i:f essﬁon '1’ % ?;W

hi gh- vi sc03|? @Et o) % era l? 8

the si fje habs I! vsc h as s oo k e f
not only t E Rtl%% eavr@ onl h tpéxvﬁﬁ sec% ls’
0.29g/[err] erfo %r&a € ol s. ?ﬁ

W thout use d@flgérQﬁJet- ri 1la c‘ﬁ d%%btg M"ﬂ"e Sht Inb th H v@ver, such
ej ected a8 bﬁh ﬁwﬂf@ﬁﬁr&%f&g@\ﬂ%} Ry h W@d’pacl@U oﬁ‘-aﬁdamﬁgep isWink sfé’ctdnpi.%
average fi b% 1 A a bt of o/ t66) ACik pdbrantbd @ﬁﬁQW&&rhé)Fbﬂ@Bﬂme IARN &% tol tho entire

unsat i sf act esyroad ricRBert 23D or I&Gerflmbie PrbidrabBf 30510178 o4, AfdstSprefbrably 30 13 7f B WM a

that a vol umunieaprogrtioh of prerafid 6fthe It dart Dlefs RarcIOR:, i (A eD 6 bsoRRIGD Of mérstrdD

% qr | ar ger blosthis dabjerte be slevn|On tB:Oothed hafd, When thesbiupe prbmortiab biytheldstipart §dedds 70Mbame a
volwfe przopcapetitynf absorptivo isdbletodfe comgardtivalsibw.part i s | ess than 30% the
initial rate Gheabrobeptrienbpend theclambaniagtordidgoto dhel preseitdtyertion bashalowérdiler density lire
ot her hand, thetfesh parh congiiitingdhepivanp pertidndhancihe filjpe dersitsin then paconshmpad codwstitpthiy, the reer
20 capacit yPQSﬁ°"aﬁ‘§(§rf?ﬁuFQS‘rﬂm°§"t lof iubrisant gticking todhpiiterathersiory, thednjfial rata of dbsarelionp eta
nmenber of t Aghvisaeplyaud sush as mepstepl Plpest inpedighibat fha jammen 639 ahipd merstigkhiood I"ﬁ'é‘?“t
density i%h feﬁ'?g? |"}°E°Pf E“QP tVheR 4P 98 L/ |“P?Q3tfuﬁ'eb'?°f1d?nd's fopq 6h°'l°ﬁaﬁ"tf‘?f@°'ﬁ1 tiece th
density I n P88 i %{1" :g tﬁc P “’fgn'Eq Izﬁ o dpvensig ‘?ﬂﬁ‘sesﬁfﬁ’e‘%f '@ﬁfe"al

Q..

armount ~ of ac?TPrS '°t°8°°?t %, Slept fg’ebf |
absor pt i on r allm %ﬁ ? am o ttin i g‘ﬂ er;?] is yE%’rggﬁla\I% '8‘681 §W§QE g"gen _

&rnore"-’

‘that the La g,

when 3 to 59 91 tdnﬁ:oﬁ?ﬂmﬁﬁghg ogg%%lecﬁ%ﬁcato”: s&rmfgrdg% ls. &'c&f‘see
t he absorbe%,u&g—a @,55&, gf fis hdieaccording to t resent 1nven
conprises a fiber sheet-like material conpression- rml ded into the absor bent

menber, whi ¢ fOrned by ejecting a liquid against a fiber lamnate, the
proport i@ of a mnute and/ or short fiber contained therein is so | ow that
t he amount af A p@cdss e profuging iam gosobént embar hidingtadismqpart aid 4 de&r phit, 38id Gbnt pat havieg
thereof is by 4 &t fhenbdrichsand Gaip adae gart\hdving talsesod ifiber tphrtion3 Baid @asEbenportion having a
conventi onal adeerliibat demsitybtbanssalif ssbendpibarsportibhechalbgeizecbby theestdpe of agbctitdie liquid
t aNpBn nount edegsinstza shestoniWaisciaksppivedtaerorat fii pisciion presuben iat iopsti16 koo iourdes do
i ncl uded 4on t higtedase e figprs tith saghphern tend epmpregeion mpiging pidasheqt under }SH'WSB'G#SUP to
produci ng an algsbihpabrerbap msEPerhayvi ng a front part and a rear part, said
front part haV|n a flrst flber ortlon and sai d rear rgart havi ng\ a second

fiber portidn, A’é 'E‘bquB ﬁ%%‘g@%ﬁ’ °[‘ ek
sai d second f|5 Bsr? hde" '?jo “he ﬁ?ﬁ@g%?"dg]e&%bﬁ@“ OBy
agai nst a* shee? v'@ ?'1 e?"g % an ejection pressure of at

| east 10 kg/j e f r

and conpres 53|[ Oﬁi%ﬁtﬁiﬁ g%erég ﬁg‘efj o °|aclfn trz%%r%ﬁ?rg'%gﬁtm pre em%"tvi% V?I urﬁ%‘%%@uﬁ;ﬂsw
absor bent nenber n absorbent nmenber which has been produced by the
process a§ GHeddddduéods Claiml in which the first portion has a fiber
density of not larger than 0.5 g/[err] on the average and the nenber on the .
hol e has 45 1. progsdd @8 Shiichtidhld'UR@lémentl Sibahthbgsht Une/padie [afnt 4t uApdriRQINRKS EABarts .
An absor bant nevaebmpditattiuié praflidie pofibnidMibres\WhRHIRIpErié &rEdTo SéindoRant Ghe[36dohiéd Yortidy
vol une i s occupe esleshadit@erhibieJoripo tié Fime aydnOuneusdsilile aaisikéodsiibles ot Gaitd®cahde
fabricatisn d' potiddlderfibies, calasiénsl patlesdtapes consistagt ardjecier aniiltie ednirel e fpulllstdedibres
arribre, | adit ebspdart F'eaudvwan pressiomtijdctontd'ay meing 1@ ky/aw’ciip dedtiendlerdes fibrds eates alibs,

| adi te part i e ofr &iouter cmnpgmmremlon Usrile Jeulilonsbes e tpregsion suffisants - pour former F'élément
absorbant.



de fibres, ladite premere portion de fibre ayant une plus far bl e densit%
de fibres que ladite seconde 55 portion de fi ﬂ par | es
6t apes consistent & ejecter un |i qtgl;dﬁgé)mzr& uneﬂmmmlm“ﬁ m\m
absorbant |'Peau a une pression d' 6] ection d au noi*ns¢10-kg! [err] afin

d entreneler les fibres entre elles, et a nouler par conpression ladite
feuill e sogh e grsepiianon atighivisemsity lqupiowuch &sobioneirA or' bidod Beaté dedired s labsofbent
EP 0 189 leéniei oftthegthmpant e of absorption of a high-viscosity liquid such as
bl ood A or bkheom B seerindesomperitom of Nd @ with dor Dinrifablpd nthe pbsorfbent merrtbamgs dire. tandgon
can be seesrctrdingiodemprasentsiorention hiagha high yite of alisprptipn sinceTtheharpount of tatbrigant sficidegto
nmenber &f Hh8der yaperereasddiyRiastion o atliged. rﬁeéléisnth‘ir'%?@ﬁtcﬁe@ﬁ"w fretfte frsthparfigayens goadf
absorpti ort‘“@P?F@é’"t“\‘?éataHBD?ﬂbsﬁPﬂ% I ubr| cant st icking to the fiber was
decreased b %F%%Pf the firs Eﬁ"g‘gl?;e ; d f eieﬁg%‘“r @ﬂ‘%‘eﬁﬁ;ﬁ’?’% %OW gm® or
first part d’??

density of WES'Z' 3 '%33% qfﬁy ﬁ? > IE?QB'P‘H%%{ E'P°"o'f SO '°‘”er A"

pr ef erabl y? Yap

R-vis m an sr e ;f(
density of ,gf' J;,heﬁhe dén ty ma it is
average depgod ¥s e fa%eze 811 srs i rtatfsmapsteh %ro éanr Srout

0. 79/ [ err]usQlof 4 P Ehee Btoriah B & ojdeled 8s AERNEsehtaNE ﬁ{ﬂn%w@éé?rsé&e
densi ty :2aboumpbdWaith aVigk u@rags ISy Bhbt) sl a\’loﬁ@a 19\ biRorBiRMQhE thefB, 18 Lnddtistactory as
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