¥ SANI TARY TONEL The present i nvention relates to a sani tary towel ha@@u \335,

deodori zi ng capaci;ty. Various sani tary towel s are. now narketed. These take

~ vari.ous forns. and their functlon i's that of  absorbing and retaining

*menstrual fluid. Reoent l'y, a highly-absorbent polyner capabl e of absorflidg
physi ol oglcal sal | ne sol ution in an anount 130 tines-the weight-of the o

pol yer "per.- se has- been devel oped and 't he perfornance of this is regarded

. as adequate | nvestigations are.now. being made. as to how rapidly nenstrual
fluid can be absorbed, and the primary function of ‘abosrbi ng menstrual

fuid s adequat el y- perforrred by - presgﬂhl!-yAﬁ\?aIbwéLe sanitary towels. | n

order that sanitary towels should b wear, they shoul d be
'conpact and they shoul d al so have a deodori zi ng effect. Fbwever ‘a sanltary
t-owel which is-satisfactory in these other functions has -not yet been
developed It i.s therefore a primary’object -of the present invention to.
pravide a sani t arThe pursentinventiomoelades yo sisanitaryriowe! digying erdedsierizingo a -
satisfactory deodorizing capacity. As meansi for controlling menstrual
‘odours, 't heréchpaeitpeen proposed a phyS|cal adsorptlon met hod utilizing

vari ous adsorbents represented by active carbon and a method using.a

fungi ci.de  such aSVQﬁBéé'é&?zntalf'WtSQb% hFl@nQvFv le-lEEtQBhYHHeQe tléplé%foust ﬁﬁms
deodor|2|ng ef-fect of an adsorbent such

_and their function is that of absorblng ahd retelmng menstrual flund. _
_Hecently, a hlghl y-absorbmt polymer capable of absorbmg physnologlcal "
jsallne solutlon in an amount 30 tlmes the werght of the polymer per se has
been developed and the performanCe of_thte |s' regarded as _a_dequate'.
_lr'lv'e.stigat"ionsl .are_how.. belhg'ma_de e's to how._rapi.dly. merjstruel fluid 'oart
be'abs_orbed s ..end t_.h'e'primar_y' tortction of a.bos.rb_ln_g_'. menetrdel fluid is .
;d;quate_u_y_ per_formecl oy p'rese.n'tl.y'. 'a_velleble. sanitary towele,. o

' lh order that é.éni_tery towels should .be' oomfor'tet:le to. \lyear, they shoold
be comp'a_ct ant:l they should a’leo ha\re a'deo,c_lorizi'ng effect.. Howe\)er, e |
sanit'ery tovtrel Which ls satisfaot‘ory in these_"'other fonctione hes r__\ot yet

-'t?..eehldévé'opeld. B _ . . _

. .lt ts .therefore é primary 'objeot -of the present'. lnventi‘on_ 'topro\'/id'e a:
‘sanitary tovllel that "'ie_'hot onl y eufficientl y aoeo_rbent bd’t-aleoa seti_sfactory
deodorizino oepeot:t)r. . |

As mear'lsl .for_controllino.menstru.all odoqrs, there have been proposed &
physi.'cal _ade_orptior\ m'.e.thod utiliéir‘lg varioue 'adeorbehts.lre.pr'esen:te"d..by 'e'ctive'._
cerloon and a'_method-ueing' a"l folr_wgioide _s.uch.as. behzelkoni_om ._olhlori'd.e or

_chlorophyllin. However, the deodorizing effect of an adsorbent such as



14 -2- active carbon is.drastically reduced when it is wetted by menstrual .
fluid and such adsorbent -does not effectively renove odougg;caused by ..
~.am nes present in the nenstrual fluid. Furt hernore, deodorization by a
- fungicide 5 is effective to some extent for prevention of putrefaction but -
attai nment of a deodorizing effect cannot be expected W thin an ordi nary’

.sanltary t owel -wear period of 2 to.® hours. W “have perforned research*%ﬁtri¢

a view tgcddvel éaibeh i1y aPesei el EEt seduvdd atkr Ni¢ hes convend iwpal :
‘techni ques. and we have found that the am ne-based odours can be renoved
wi-t h' hi ghees traabneyuby sndi sachoadsanbleat doeeandedefibtet i vebypl ubl e . _
~ crosslinking-type polyacrylic acid. .15 - Thus in accordarice with the

pr esent remenelodpurheceussdpbmvadedea Baﬂ$¢@#y1momb¢ memstredhpri ses an
‘envel ope _and an absorbent- material conprising a water- insoluble sodium

- salt of ﬁbuyéerylFérﬁbﬁdmOMEbcﬁeP§°DbF?t19%r9Ya%1ﬂ%?ébﬂ%ﬁﬁ1polyacrylate

"~ starch-sodi um.pol yacryl ate 20 or- sodi um pol yacryl ate_of the: o
sel f - c¥ od8| PREFRBLYSp °'sgﬁFde§BF950F9T|Er%f?ﬂtb%?nﬁfp%P?T%f?9th%ﬁtraI|zed
with-an raljzation. degree of from1l O

ool yaor yPuk a%#gbav'ﬁﬁ?pa?yacflsf’s?glﬁwgba%ﬁ%ct EBandt 88 xpected

within an ordlnary sanltary towel -wear perlod of 2

_t9_3_hours..' . _j' . '_ ST ' o -

We have pefformeq research with a view'tb_
10 eliminating tbese:defeetS'inVelved inithe'conventipnal
teehniabes andlnebbaVe fonnd that_the amine?basednbdoubsb_
- can be removed with high efficiencyiby sbdium ions B
and an unreacted water insoluble crossllnklng type
| polyacryllc ac1d |
';S o ' Thus 1n aceordance w1th the present 1nvent10n,'
-there is prov1ded a sanltary towel whlch comprlses
.an envelope ‘and an absorbent materlal comprlslng a water-
1nsolub1e sodium salt of polyacryllc ac1d. wb;cb is poly- . nb&‘é.b'

acrylamlde/sod;um polyacrylate,_starch-sodlum polyacnylate -
20 on.so&ium polyaérylate of the self-crosslinking-type,[-
-. said polyacryllc acid be1ng partlally neutrallzed W1th a
neutrallzatlon degree of from 10 to 70 mol %
o The polyacrylamlde/sodlum polyacrylate may be asb
dlsclosed in Japanese Patent Publlcatlon No 43395/75 by

25 Grain Proce551ng Co. Ltd., the starch sodlum polyacrylate"'

imay be as dlsclosed ‘in Japanese Patent Appllcatlon Laid-

- Open Spec1f1cat10n No. 47937/76 by Dow Chem1ca1 Coltd., '
'or in Japanese Patents Appllcatlon La1d Open Spe01flcat10n'
No. 125468/76 by Sankyo Kasel Kabushiki - Kalsha, and the

' 3ossod1um polyacrylate of the self- crossllnklng type may be
- as dlsclosed '




di scl osed in Japanese Patent Publication No.43395/75 by 25 Grain Pr oczigi ng
Co. Ltd., the starch-sodi um pol yacrylate may be as di sclosed in Japan :
;Patent Application Laid-' Open Specificat i_Q_[l' No. 47937/76 by Dow Cheni cal
CoLtd., or in.Japanese Patents Application Laid-Open Specification _
No. 125468/, 76 by Sankyo Kasei Kabushi ki Kaisha, and the sodi-um pol ac/r | at e
of the self-crigssgnaniesi elpé Arp) igriion Laj @R gpecification B"’&paﬁ@{%g Izét@ht
Appl i cati on Lai.d- Open Specification No. 46389/78 by the applicant of the .-
present i nventirenepBicantpafl reepresenplimiaritiome uSuehi pdsrier swdpletelys sodi um
‘polyacryl ate and such polymer not neutralized by sodiumat all is known as

a carboxyvi nyl nQatmEsd by sddi8rPiL §68kunh PErPsd9Natebdnd SLEE poreler indgol ubl e |
crosslinking type sodium poly- acrylate having a neutralization degree of.

10 to 70m®l - % _a,.saniaLy " AV d_d i ng.eff’ y
vat o1~ absor bi TR T ORErE Y ki, S6B| ok BRn SRR R Ehedineutn e

i zation-degree is lower than 10 nmpl % the deodorizing_ effect is S
~satisfactory bRFESERb MBI HLRY USITG Watelrdpsg uble seots inling; typeRodium poly- -
neutralization degree exceeds 70 nol .% 'the water-absorbing property is
. good but  the. deoybatezhanjngfd vevtrabizatidocisgredof ef0 tedrnpt %ora sénithry towel
drawi-ngs: Figure 1 i's.a sectional -view illustrating one enbodinent of a™
_S-a_r?i' t ary t owel h@ﬁﬁgrgﬁ@gé&dQthrﬁwtaﬂ&%ﬂéﬂ,—%ﬂ.sorbin? pr.op_etﬁy qah be -
| b _- - : ., obtained. ) In the case whgre the néutralizfaﬁon degree is lower thén '10 mél %, |
thé deodoriziné- efféc't is éatisfactory butthe Wate_r-'absorbin._g. property is
poor, aﬁd if _thé néUtfalizétion c;'iegr.e'e.exceeds'. 70 m§l %, the wafe:f-atSéorbing _
~ property is éodd'but fﬁe deodori.iing-' effeét |s redﬁéed._ '
.l._.Bl_’i.e‘-f deécripfidn of the dr.awi.ngs:
F._igurel lisa sectional yiéw i.Ilu"_s.triatihg-.on-e e'mbcdi_}nenfc of'.a'_ s'an;tary' o
) towel according to"'the p__l_'e'sént 'i'nv..e.n"tion'.. o
"FSgure 2isa se-ct,i_onal_ yiew flluétr_ati'ng a compaf_ativé s'.ar)it.ary._towell_
cémpbsed 'mainlhy_of .plj.lp._ | | |
Fig't.Jre_.S ié a sect_i.onal_;riew il_lustr__a-t-in.g.a 'comparati.ye_ _s__anitary tqv\-/ell
éohﬁééed mainly of clrepe_ 'pap_ef_. | |
| A.pa";tially neutr;i'liZed._r..)olyla_c.ry.lic ac':ic'i"whizth is wat_erl-.:iﬁsolub.le and xs .
of the cro,ss-_li:nk__ir'\g type IS used as .an:'.abso.rberit, b_e_ing enyél’qb_e'd__’i_n a
| sani_ta'.ry.-to'wél of .-c'o.nverl\t_iona'l str&éturé. _Oh;ér'a'ctical_embo.diment é_)f :the -
" towel 'accc-er_i'ng t'o_. the- 'ir.{ve.nt.i.o_n' is_l shéi&n in I;.ig'ufé 1 érid corﬁprises a layer
of _r.ayon.' star;ale cot‘_tq_r"; 2, a'laye.r of pglp 3, sheets' 'of'active. carbén paper 4, X

R two sheets of absorbent paper 5§ and the absorbent conéisiing of the



Figure 2 is a sectional viewillustrating a conparative sanitary towel
conposed mmi-nly of pulp. Figure 3-is a sectional viewillustrating a .© .
conparative sanitary towel conposed. mainly of crepe paper.. A partially -
~ neutralized polyacrylic acid whigh is water-insoluble and |s of the -
~cross-1inking type i s used as an absor bent, being envel opJe a sanitary--
towel of  conven ?nal struct %:e practrcal cgﬁo |rrent he towel ¢

accor BRFRY S ek ai'ﬁ\?@’n‘??'éfﬁcf '%ﬁﬁ ""Phchl'@u'?%e'ie 8"&%%?? s a layer of
rayon staple cotton 2, a l'ayer of pulp.3, sheets-of active carbon paper- 4,
two skbeets Bf abbths Boave haysss h@lagewn@%wrtb@rﬂe@m-mﬁmtmthe . -4
partially neutralized polyacrylic acid whiech is inserted between said -

- sheet $hbet 8lHavitg aAbspenihgwelSpbitidigtecusiaep edtiisald sayeradfagsopr eventing -
sheet - 6 havi ng an opening at a portion to contact with said |ayer of - rayon

stapl %t%ﬂet&ﬁt& of YLEREF b@ﬁ‘ré‘gngf%ﬁba%@h\ﬂ thdh AV PRV T @lkhg: I n the

I nvent | variou$ sanitary s-having structures different from t he
above.st ated enbadi r es ntr now be
ooy iU Tah CURIRL SRR e BPaliSBe i TS Bl /o SR 2B eap e 70,1
g of a partial neutralrzatron product of pol yacrylic- acrd was uniformy . .
scattéﬁ%fedcﬁfnﬁﬂd'aﬁ%@*rmﬁlt pape -and the adsorbent paper was wrapped vmth a

The present mventron wrll now be descrlbed in detarl wi th reference

to the following E'xamples._

0;1 gof a pa'rt'i'.ai'. ne’t_.rftralizat.'ion pro'duet of po'l's.raory-li_c aeiol was uhiformly )

. ecattereo__oh an 'apsorloeni:. paper and rhe ads_.orhénf 'paper v.vas._ wrapped \rvith a _.
;dry_ type h-oh-wov.er;.'_f'.ebrie -t'o'-f_orn:\ .a..t_e:a-,-pa'-g-l'ike.s'.tructur_e. “This -was_

p_ac'keé_ _rogeiﬁer'with"a- source of enﬁrhe -srhel_l into & .t.est bottie e;quippe'd'w-ith..
.'an inr‘rer'pl'ug:." .Tlh:e ihie.ns'i.ty' o:f._'_th.e smell |n the t.')ottl'e was measured just

k after introduotion. of'the" srhell source and-at intervals of 1Q i:'i"‘f‘_e_s by pas_
chromatography to determlne the smetl removal ratro. The .absorptionl :
'quantlty was determmed by drspersmg 1 g of the polymer in physroércal

.' salrne solutlon frltenng the dlspersron and measurmg the weight mcrease

in the p_ol'ymer. The obtained results are shoWn-in Table 1.



.ary type'non woven fabric to forma tea-bag-like structure. 'This was
packed t.ogether with a source of amne snell into a test bottle equi pped .
-Wlth an inner plug. The intensity of the snell in the bottle was

neasur ed. just .after introduction of- th% smel | 'source and at. intervals oflzo S

ti.mes by, gas'chrqutography 'to determine the snell.-renoval ratio. The
absoﬁﬁtlon quant i was. determ ned by dispersing 1 g of the polyner in’
physi ogi cal saline solution, filtering the dispersion and nmeasuring the

wei ght increasein the ,polyrrer The obt igggereg_-ul ts are shown i-n Table 1.

- 5 - o 1 Pol yner Neutra-
Am ne Srrel |l Renoval 'Rat io - Absorp |'i zati on Degree -
tion (nol. of— Qram Ty, O )
‘ninute mnut e?oa;wmm‘eyerﬁfﬁtﬂ-e o . Amipe Smell@@em°va]9§2a§1° Bs°(‘:%_’g
8.10 Qizatpn Degreeds .~ @) 2530 | 0 gE10 o it
98 - 100 | {mad0%) - - .20y, 9o 56 lo¢arg), 7
o - 9% 5 - - 1000 0 20 .a3| S4?8
50, . 60 [From the resul'ts shEWPWFT’&bPBth qu}ﬁqs AR S e
-understood — T : ' _
0 ‘o 9% 99 10 | 8
b 10 o0 .. 91 9. 100 | 25
30 o '8 - .98 100 | 49
50 - %o 7 90 T 'g9 7100 756
0| 0 1o o1 .9 100 | 53
_ 78 o 43 . u8 ' 50 . 60 .
- .Fro-r'n_ti{e' l:eshlt_s shown in Table 1, 'i't:wi'll_read._il-y_ 'b"e.unde_rs_'tood'.
t_ha"t. in 'the-_pr.odu:c':ts heving a ned&'el'iz_a_l;i.on.degfee of 0 to .70 mol %, the
S : zdeedor.izing effeet' Iis highef thanlin the,pfod::ct having a neutralization degree

. 15 of 78 mol % (comparatlve product) 'However, ‘it will also be.understood .
that in the product havmg e neutral lzation degree of O mol % the absorbmg
property is reduced. _Thus, it wz_ll_ be understoed that the degree of -

; neutrelization 'should lie in the '_Irange'of from 10"'1:0:-"70 mol %.-

'_'Examgll'e 2
" The deodorizing effect of a eahit_ery' towel comprising a eartiel‘l_'y =
.20 neutral ization pronct of \.Na.t'er-i_nsoluble' pelyacrylic.faei.d combined with

active carbon paper was compared with a toWel composed mainly. of pulp



't hat
deodori zi ng ef f ect

in the products having a neutrallzatlon degree of 0 to 70 nol

%t he

i s higher than in the product havi ng a neut ralization

degree 15 of 78 nol

% (.conpar at i

"However ,

it w8

al so. be’

under st ood that
% t he absor bi

_ §e product ).
dn the,product h

‘property.is reduced. Thus, it

ving a neutrallzatlon .legree of .0 nol

wi || be understood that
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Exanpl e 2 The deodorizing effect of a sanitary towel -

-conprising a partlally

20 neuas ahonat iroﬁngmreduca noh-waven faloric|iyba eayo papigldattacP d acpuibi ned wi'th

active carbon paper was co

mpared-with a towel

conposed mainly of pulp

-6- and @.bayr| aﬁ@@tﬂ&egar%hgﬂdfeﬁ’h CEGRBIMABRT .1 gt ai@%oéarébng tegownel

conprised, as shown in Fig

ur , a-non-woven f

abric 1, a rayon stapl e

~ :cotton Zgr.-ﬁ%:p%hget S %%"?,%93'“926;

actlvep%

PGl gg%quggr%g&g..zatgonoeto B3

% .

0.1'g of

neutralization product of

- paper sPalygcrylie acid dospréed

e

Iyacryl ic acid inserted between absorbent

hwepns RReerbgnt papers and anleakagerrrexentiog car b_on |

paper 4 was prepared. by forimng a mxture of - ‘fibrous or powdery active

~.car bonsheeth6pullp this napkin,i theo" estmpearbotlihapeo Hpeasatpreparedviey faronipgsed

mai nly- of pul p conpri sed,

3 (2. 2aghianeb af rpbager Wfacn@es&aabnawtmﬁtm@mayat in® @apkin’
- conposed nminly of crepe paper conprlsed as’ shown in Figure 3,

fabri Cp;pera Ctﬁ&%opﬁ&ﬁét@e towel compOSed mamly of pulp comprlssd as

as shown in Figure 2,

a non-woven fabric-|-a pulp _

a non WOV en;

o

- _shown in Flgure 2, ‘a non-woven fabric 1 s a _pu!p 3 (2.2 g) _and_ a Iea_kage—_ _

prevent ing 'she'et ' 6_.‘

The com"perati-v_e napk_in compoSed mainly of cfepe '

o paper comprlsed as shown |n Flgure 3, a ‘non-woven' fabnc i, a crepe paper 7 :

' (2 2 g) and a leakage-preventing sheet 6.

The sample towel was packed together wi th a source of amlne smell

mto a test bottle havmg a capacnty of about 1 liter and equlpped wzth an -
~ inner plug, and after passage of the predetermmed tlme the mtensdy of the

smell’ m the bottie was measured and_the.deodormg ratio was det_ermmed.

The results obtained are shown in Table 2._ -

'-.Té*oié 2

Xind of Sanitary

" Towel

10

minute:

10

20

30.

Ratlo (%) of Removal of Amine Smell

60 -

mlnutes mlnutes mlnutes mlnutes

1nventa.on

product of pre sent

'_100' -

' 'oroduct composed
malnly of pulp

product composed
mainly of crepe :

paper

0 72 100 100
o 0 10 2 - 29
0 o 1327 30




“(2.2. g) and a Ieakage preventlng sheet 6. The sanple towel was packed

~together with-a Source of amne' smel | into a test bottle having a capacity _
_of about 1 1 iter: and equi pped with an inner pl ug, and after passage of
predeternaned tine,. the intensity of the snell in the bottle was neasured -
and.t he deodorlng rati o was deternined. Tire ' resul ts obtained are shown in
Tabl‘:e/2 Table -2 Kind of Sanitary - ° Rati 0 (% of Renoval of Am ne
Snel |- Towel 19 case of tha(product of3the present GBventinr ,e30 mhitutes afternut es.

- m nut es m nutes product of present. 72 10 S -
i nvention: - . tra:luctlon of the smell7s%urce, the éﬂ'ﬁne smellQQmoval raﬂiQQ/vﬁ’é %@Uﬁbh '
conposed. nalnp pul p. . 29

- product conposed1ﬁ8ésly of crepe- 0 -0 f .13 . 27 _
30 paper - ase of the product of t he present i nvention, 30 mnutes .-
‘after introduction of the snell source_ the_anine snel] renov rati.o was
‘as_high as 100 % F F?@rﬁfﬁh@sPéﬁﬁW%"%%Wﬁ f?\szBI"ﬂ“Z'eﬁdﬂlyvxﬁ’? |u"335f&9?9 be

understood
that by comblmng actlve carbon wuth the samtary towel of the present

invention, ‘the deodorizing effect ca_n_fu_r_the‘r b"e' irhproved. o

, Exa'fng,le 3
The deqdoriiing effects of the same towel of the present ifnvention and S |
the same cbmparai_:ive towels composed mainly of -|:f>u|p and of crepe paper
~as used in E'xarr'\pl'e 2 were measured by using a mercaptan smell sourée_ '
in the came mannér as described in Example 2. 'The obtained results are
shown.'ijn ’ Ta‘ble- 3.
‘Table 3.
L. Klnd of Sanitary , Ratlo .(_%) of Removal of Mercaotan Smell
.~ Towel o _
o - O ' 10 - 20' - 30 - 60

" {minute minutes minutes minutes minutes

' 'product oi‘ pre- : ' . S - _ .
sent 1nvent10n O .8 = 95 100 100
product com—-" BT . E | - _ | ' .
- | posed malnly.' 1 o . o0 .0 . o . 0
1 of pulp . : I . Lo T :

product com- S : L - :
posed mainly |- O - .0 0 0. o

of crepe . : L. . . . . . . r .
paper




that by conbi ning active carbon with the sanitary towel of. present.
“invention, the deodorizing effect can further be inproved. anpl e 3 The
deodori-zing effects of - the same towel .of the present .invention and the sane
~conparative towels conposed mai nl y8-of pul p and of crepe paper as, used in _
Exarrple 2 were neasured by using a nercaptan snell.source in the’ sarre LT e
- manner ' as FiesctHebrduits Sxawmlie 12018 @kiid m.rﬁsaldnae%tsoahﬂ . in’ Tablg

3. T.Table-- 3 Kind.of Sanitary- Ratio .-(% of Renoval .of Mercantan
Snel I tT,gvxggmté} towel b? th 0, 60, ni_nut e nut es .. .
= m nut es. MUt os M nut 6s pﬁ‘regeu%?“lgphorneha?s L nc\’/eeor?tm'&ﬁ"g off mt 86
: : ct com posed mainl y - 0 - 0 T
0 of pof”ﬁré?g%é?er(%f’r? "bggkeg Tai nly 0 o - - . 00

~of er epe paper _



¥

20 -8- Fromthe results shown in Table 3, it will readily be understood .

‘that the sanitary towel of the present inventiqn has a good deodori zi ng
effect towards the nercaptan snell. 21 - 9 - CLAIMS: 1. A sanita

t owel whi ch conprises an envel ope and-an. absorbent material conprising a

'meLer-lnsquble sodi um salt of:.polyacrylic acid, which is polyacrylan1de
”sod&un1po|yacry|ate st arch-sodi um-pol yaceglate or sodi um pol yacrylate of

-~ the sel f- crosslinking type, said pol yacrylic acid being partially

“neutralli zed with a neutrallzatlon degree of fron110 to 70 nol % * C L
s M S * . _ _ '

CLAIMS'

1. - A:Sanitéry tewel'which comprises an envelepe
- . and an. absorbent materlal comprlslng a water 1nsolub1e
sodlum salt of polyacryllc ac1d, whlch is polyacrylamlde/

sodlum polyacrylate, starch- sodlum polyacrylate or

_'Lj_” o sodlum polyacrylate of the self crossllnklng type, sa1d :

polyacryllc ac1d be1ng partlally neutrallzed w1th a

- neutrallzatlon_degree of ‘from 10 to;70 mol %.

* c L M s *



