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2093351 SANI TARY TONEL The present:invention relates to a sanitary2%€y§Q3:gE;'
havi-ng -a deodori zing capacity. Various sanitary towels are now mar ed.
These take varjous forns and their function i's that of absorbing .afd
Yetaining ‘nenstrual fluid. Recently, a highly-absorbent polyner capable of-
absor bi ng physi ol ogi cal saline solution in{an anount 30 tines the weight of
t he pol ymer per se has been devel.oped and the perfornmance of this is
regarded as adequate. Investigations are now being:-made as to how rapidly
nstrual fluid can be absorbed, and the primary function of abosrbing
strual fluid is adequately performed by presently avail able sanitary
towels. | n order that sanitary towelSANHARY TeWEbnfortable to wear, t
shoul d be conpact and they should al so have a deodori zing effect. However,
a sanitary towel which is satisfactory in these other functions has not yet
been devel oped. It is therefore a -prjmary object of the present invention
to provide a sanitar k& | Y. |, GJ r :
al so a sati sfact oﬁh% gdreetgg)éfi'%‘?%gF%ﬁagee{g%syw%ssa?rjgg%gq{)glrgr t‘éﬁf’?’z%‘%gﬁgg”wg
menstrual odours, there have been proposed a physical adsorption nethod
utilizing var FeRREBsorbents represented. by active carbon and a nethod
using a fungicide such as benzal koni um chl oride or chlorophyllin. However,
t he deodori zi ng eVérews sanidanatcwelscate now marketed. These take various forms

and their function is that of absorbing and retaining menstrual fluid.
Recently, a highly-absorbent polymer capable of absorbing physiological
saline solution in an amount 30 times the weight of the pqunjer per se has

~been developed and the performance of this is regarded as adequate ..
Investigations are now being made as to hdw rapidly ménstrual fluid can
be absorbe@, and the primary function of a_bosrb._ing mens{(.uagl fluid is
adéquatel y performeci t;y preseﬂtly évailablé sanitary towels.

In order that sanitary tov-vel s_'_s.hould be comfortable to wear, they should
be compact and they should also have a deodorizing effect. Howevér, a
sanifary towel which is satisfactory in these other functions has not yet
been developed.

It is therefore a primary object.-of the present invention to provide a
sanitary towel that is not only sufficiently absorbent but also a satisfactory
deodorizing capacity. |

Aé meansi for controlling m’enétr-ual odours, there have been proposed a
physical adsorption method. Utiliiin:g'various adsorbents represented by a_ctive
carbon and.a method using é-fungic‘ide such as benzalkonium chloride or

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



-2- active carbon is drastically reduced when it is wetted by menst rual ~
fluid and such adsorbent does not effectively renove odours caused by

. am nes prgsent in the nenstrual fluid. Furt hernore, deodorizationby a «
fungicid | s effective to sone extent for prevention of putrefaction but
attai nnme a deodori zing effect: cannot be expected within an ordinary

san?tary mel-mear pgriod of 2 t93 hoyrs. We have per f or med research Wi th
a Vi ew $ o e etdFhoRt { 8044 s Bl e otsad duepdh Tt tihe weaveantdponal

t echni ques and we have found that the am ne-based odours can be renoved ¥
W th higdnetfusl efTiiyanadsushi adsovivéentindaoky anct eelf fedeive ysol ubl e ‘
crosslinking-type polyacrylic acid. 15 Thus in accordance with the
present remeeat odoursheaesed byoamimes apsesentarin tovwelmewstthugbnpri ses an
envel ope_and an absorbent material conprising a water- insol uble sodium
salt of fheigacr yFartherdorehi deodarparyionchy | anfeegiseobdem pol yacryl ate,
starch-sodi ym pol yacryl ate 20 or sodi um pol yacryl ate of the .
sel f-2rd8stfhRFhvVeyhR, SeuP e pbeYhck 9T i REXFRE 18 nRf pRyTaf 255 HRAIt ral i zed
wth a but attainment of a deodorizing effect cannot be expected
within an ordinary sanitary towel-wear period of 2
to 3 hours.
We have pefformed research with a view to
10 eliminating these defects involved in the conventional
techniques and we have found that the amine-based odours
can be removed with high efficiency by sodium ions
and an unreacted water-insoluble crosslinking-type
polyacrylic acid.
15 . Thus in accordance with the present invention,
there is provided a saﬁitary towel which comprises
an envelope and an absorbent material cdmprising a water-
insoluble sodium salt of polyacrylic acid, which is poly—
acrylamide/sodium polyacrylate, starch-sodium polyacrylate
20 or sodium polyacrylate of the self-crosslinking type,
said polyacrylic acid being partially neutralized with a
neutralization dégree of from 10 to 70 mol %.
The polyacrylamide/sodium polyacrylate may be as
disclosed in Japanese Patent Publication No.43395/75 by

25 Grain Processing Co. Ltd., the starch-sodium polyacfylate

may be as disclosed in Japanese Patent Application Laid-
Open Specification No. 47937/76 by Dow Chemical ColLtd.,
or in Japanese Patents Application Laid-Open Specification
No.125468/76 by Sankyo Kasei Kabushiki Kaisha, and the

30 sodium polyacrylate of the self-crosslinking type may be
as disclosed




neut ral i zati on degree of from10 to 70 nmol % The pol yacryl am de/ sodi um

pol yacryl ate pay be as disclosed in Japanese Patent Publication No.43395/75
by 25 Grain Processing Co. Ltd., the starch-sodium polyacrylate nmay be as
di scl osed i n Japanese Pat ent ApplicationljﬁTL Open Speci fication No.
47937/ 76 by Dow Chem cal ColLtd., or in Japanese Patents Application

Lai d- Open Speciihi Japisnese WReatedb4epl itation ISaidcPperaSpecikisabsin N - 46388478
the 30 sodi um pol yacryl ate of the self-crosslinking type may be as
diyscl osed - 3hel dbpl R B3 &hEFr8 BEnHenERIn. ONSLah Gobpeier SpespIEtSIat |
46389/ 78 by the applicant of the present invention. Such polynmer conp
neutralized by sodi i Qdi I I

neutralized by 50 %aﬂﬁeé:f bglﬁ%d?%mnﬁ%o%[\ﬁ&géj' guélaa?%glxa%%a‘ﬁ Q%%wéﬁ ROtt he
present invention, by using water-insal uble crosslinking.type sodium po]y-
acryl ate havi ng*e¥tiRiAghPY 2961R et d& oW esP 58" g%‘%a"@é{me{rar y' h%el
havi ng good deodori zing effect and water-absorbing property can be

obt ai ned. |n thwesesktinveation,hey neing wiateratihenubitgceass! inKingdypre IsadiuD RAJY -
% the deodorizing effect is satisfactory but the water-absorbing property

I's poor, and ifadrpfateiviagiazaéutodl 28066 UcREL U0 T0IMASh %] Resanitary towel
wat er - absor bi ng . : _

having good deodorizing effect and water-ab§orbing proparty ;:an be
obtained. In the case where the neutraliz‘ation degree is lower than 10 mol %,
the deodorizihg effect is sétisfactory but the water-absorbing property is
poor, and if the neutralization degree exceeds 70 mol %, the water-absorbing
property is good but the deodorizing effect is reduced. -

Brief description of tﬁé drawings:

Figure 1 is.a se_cétiqnél view illdstrati_hg one embodiment of & sanitary -
towel according to the present invention. ’

Figﬁre 2 is a sect_ionél vi.ew illustrating a comparative sanitary toyvel
composéd mainly of pulp.

Figure 3 is a sec_tional view illustrating a compar_ative sanitary towel
composed mainly o;f crepe paper.

A partially neutralized polyacrylic acid which is water-insoluble and is
of the cross-linking type is used as an absorbent, being enveloped in a
sanitary towel of conventional_ sfructure. One practical embodiment of the
towel according to the invent.ion is shown in Figure 1 and comprises a layer

of rayon staﬁle cotton 2, a layer of pulp 3, sheets of active carbon paper 4,

two sheets of absorbent paper 5 and the absorbent c onsisting of the



property is good but the deodorizing effect is reduced. Brief description

of #he drawings: Figure 1 is a sectional viewillustrating one enbodi nent
anitary towel according to the present invention. Figure 2 is-a s
al viewillustrating a conparative sanitary towel conposed mainly of
Higure 3 is a sectional “i~ew illustrating a conparative sanitary

towgl £onposed mainly of crepe paper. -A partially neutralized polyacrylic
aci-gartialti riesitrstzed- polyatullie aaitiwhdctois ihseréed betweerkisagd t ype is used as
. an_absorbent, being enveloped in a sanitary towel of conventional \

St IUPbUIPS, QIPHRS 86616 by SBNNIL TR oModd i h0URLaRAROBAV IR, Lhe | nvent on

Is shown in Figure 1 and conprises a |layer of rayon.staple cotton 2, a

| ay Q | ~sheet. f ' S of absorbent
papdrodtelityiod enidiflifia t £EbMI FEEBRRCRRN shiq \lferorven®, 0Tal ed
pol yacrylic acid which is inserted between said sheets 5, all the above

| ay &P Ay SHEDEH b\ﬁ’f%eav?'é’aﬁgd‘lé'-tBran‘é’h't"t"h‘(f%f?gﬁtc'6 P9 an openi ng
at a portion to contact with said | ayer of rayon staple cotton 2, further
bei rigventien opatous tSanitany towelehay g $lcuctures Hifféerend ftarorthevabdveus sanitary
towel s having structures different fromthe above stated enbodi nent may be
useGtated embodiment may be used.

The present invention will now be described in detail with reference

to the following Examples.

Example 1

0.1gofa pa_rtial neutralization product of polyacrylic acid was uniformly
spattered on a_h absorbent paper and the adsorbent paper was wrapped with a
dry type non-wover; fébric' lto forn'; a'te'a-bag-like.st_ructure. 'Tl";is was
packed together with a source of amine smell into a test bottle eduipped 'with
an inner plug. The intensity of th.e smell in the botﬂe was. measured just
after introduction of fhe smell source and at intervals of 10 fimes by gas
chromatography to determine the smell removal ratio. The absorption
quantity was determined by dispersing 1 g of the polymer in physiogical
saline solution, filtering the dispersion and measuring the weight increase

in the polymer. The obtained results are shown in Table 1.



The present inventionwill now be described in detail with reference to the,
follow ng Exanples. Exanple 1 0.1 g of a partial neutralization produ¢f
pplyacrylic acid was uniformy scattered on an absorbent -paper and t
adsor bent paper was wapped with a dry §ype non-woven fabric to for

tea-bag-l ike structure. This was packel together with a source of
snell into a test bottle equipped with an inner plug. The intensity o
smell in the bottle was neasured just -after introducti-on of the snell

s@ce and at intervals of 10 tinmes by hr ogat ography to determ ne the
snel | renoval ratio. The absorption quawdeterm ned by -dispersing 1

g of the polyner in physiogical saline solution, fl|te.l’l ng the dispersion_
and neasuri ng_the weight | pckease—i-A—the—pel

-S> P or-yret= Hre—otti lleu TeSults are
shown in Tabrgaoh ex Tduera-Fpl yner AmineaSmell. Remﬂe Bagip. R -
Ratio Absor Dllﬂﬁidﬁ)méggéee %Y. . . :thbé’l.t
(mol . % (mol. %) QJantltg 0 ?:17;1)1 ¥y
20 3% (g/g) mnute m h@es mndOes ni ne B8/87 96
99 10 8 10 . | mimute minmtes mlvstes mipyges 25

0 0 9% 99 100 8
10 o - 9 95 100 | 25
30 .0 85 98 100 49
50 ‘1 o 90 -~ 99 ~ .100 | 56
78 (0} '_43 48 50 €0

From the r'est:llts sl"uown in Tabie 1, it wi‘ll'l_'éad.il.y be undersfood
that in the products having a neut’ralizatiop degree of 0 to _70 mol %, the
deodorizing effec;t is higher than in the product havfng a ﬁeutrélization degree
15 of 78 mol % '(comparétive produc.t)'. ‘However, it will aiso be understobd .
that in the product having a neutra_lizétion degree of 0 rﬁol %, the absorbing
property is reduced. Thus, it w.ill be understood that the degree of

neutralization should lie in the range of from 10 to 70 mol %.

_Example 2
The deodorizing éffect of a sanitary thel comprising a partially
20 neutralization product of water-insoluble polyacrylic acid combined with

active carbon paper was compared with a towel composed mainly of pulp



30 0 85 98 100 49 50 0 90
99 . 100 56 10 70 0 91 5. 100

53 78 0 43 48 50 60 Fromthe results - s
shgmpin Table 1, it will readig-y be understood that in the products having
(t}alization degree of 0 to 70 nol % the deodorizing effect is higher
th&aLfn d %&rQWBEs€éWMIﬂ o'?%'ﬂéﬁéibbﬁért.l 0fLgRL8BrithPlowd dhpifsed, -
(comparative product). However, 1t wll also be understood that In t he u;:
product havi n neujralization degr.ee, of 0 nmol ,%, the,absorbi ng propertywr”
i s r 8§y :Irﬂﬁig,ur th ’V\?Ir]mﬁ@'oﬁﬁﬂgﬁg'f%o"d HEY? ﬁéa%'gg?"géc’rb ’ rﬁaﬁ't'&’al i zati on
should lie in the range of fromi ? to 70 mol % Exanple 2 The deodori zi ng

ef f e@t (D2 @) s aniaclive cathon rangsr4 Srentaining Q4 hpIsf s ivRGeRaW 24 i on product
of water-insoluble polyacrylic acid conbined with active carbon paper was
conpabbytimer sheat 5marhpisingo8 a3l gnafi al4p robl frhewutralizdtionl peoduebelf conposed

mai nly of crepe paper. The deodori zing towel conprised, as shown in Figure

1, apbpyactpMenadialihbértéd b2 tayn absbaidr t9Bnd a Podkdige-grevénéing) . an
active carbon paper 4 (containing 0.1 g of active carbon), a pol yner sheet

> Cogﬁéé? E”g P thid n%%ﬁgréflgqmépct%&ggﬁfégﬂl +£e:§‘§<r;gr&/a%r8r‘l§8hqgéy ROlpg vl ic acid

I nse ét ween abs nt papers an e-preven

a mixture of fibrous or powdery active carbon with pulp or rayon into a
paper. The comparative towel composed mainly of pulp comprised, as
shown in Figﬁre 2, a non-woven fabric 1, a pulp 3 (2.2 g) and a leakage- |
preventing sheet 6. The comparative napkin compos_ed mainly of crepe
paper comprised, as shown in Figure 3, a non-woven fabric 1, a crepe paper 7
(2.2 g) and a leakage-preventing sheet 6.

The samplé towel was packed together with a source of a-rnine'srr.\el'l
into a test bottle having a capacity of about 1 liter and equipped with an
inner plug, and after passage of the predetermined time, thé intensity of the
smell in the bottle was measured and the deodoring ratio was -determined.

The results obtained are shown in Table 2.

Table 2
Kind of Sanitary | Ratio (%) of Removal of Amine Smell
Tovel 1o 10 20 30 60
minute minutes minutes minutes minutes
roduct of present _
gnvention . .0 72 100 _100 100
product composed | : | i

mainly of pulp o0 o 10 2 29

roduct com;;osed o~
gainly of crep o - o - 13 27 30
paper _




sheet’ 6. In this napkin, the active carbon paper 4 was prepared by form ng
a mxture of fibrous or powdery active carbon with pulp or rayon into .
paper. The conparative towel conposed nmainly of pulp conprised, as sh@' I'n
Figure 2, a non-woven fabric 1, a pulp 3 (2.2 g) and a Ieakage- preve ng.
sheet 6. The conparative napkin conposed~fmainly of crepe paper conprised,
.as shown in Figure 3, a non-woven fabric 1, a crepe paper 7 (2.2 g) and a

I egkage- pr event i ndnstaset ofothelpdeatpf ¢he @md;ent/eiswptaﬁked 3Doyénutes afterh a

rce of amne snell into a test bottle having a capacity of about 1 liter
and equi pped  WirithaiaBtioRRsTrthBl difel 1a8liraé | ehe RRSHROSMEII idhtovailadeicewakadnigh
time, the intensity of the snell in the bottle was neasured and the
deodori ng ratigs\g@g .,gleterm ned. The results obtained are shown in Table 2.
Table 2 Kind o anitary Ratio (% of Renoval of Aminé Snell Towel
0 10 nut m nu nut es
m nutes product ofF'B?'éy?fnfeﬁ‘aeseﬁ??‘ﬁﬂ inYadle %, e wm adily b8 o7 Sto0dl 100
100 100 product conposed mainly of pulp 0 0
10 21 hat byygombisingt actbys 6atemwi thi ty'eosar‘c%aspéowel of the present 0
13 27 30 paper _

invention, the deodonzmg effect can further be improved.

ExamEle 3

The deodorizing effects of the same towel of the preseﬁt invention and
the same comparative towels composed méinl y of pulp and of crepe paper
as used in Example 2 were measuréd by using a mercaptan smell source
in _the same manner as describe;l in Example. 2. The obtained results are

<hown in ‘Table 3.

Table 3

. {
KlndT of Sanitary Ratlo (%) of Removal of Mercaptan Smell
owel
o 10" " 20- 30 60

minute minutes .minutes minutes minutes

product of pre-
sent invention 0 86 95 100 100

prodzct com- : -
'| posed mainly o 0 oo : :
1 of pulp | . | 9 0 0

product com-
posed mainl 1 o) ’ )

of crepe. 7 °c 0 Y o
paper




" In case of the product of the present invention, 30 mnutes after
.oduction of the snell source, the am ne smeII renmoval ratio was as high -
% Fromthe results:shown in Table 2, it will readily be understood
onbi ning active c.a_r._bon_q\d'th the sanitary towel of the present
, the deodorizing effect can further be inproved. Exanple 3 The

' 'n effects of the same towel o_f the present invention and the sane
conpar at 798 Easy toRfpRvRdn febhe 7. ot will radity be updeptopdeat as used in
Exanple 2 were neasured by using a nercaptan snell source in the sane
mannkne sanithryctomed ofi theresphieirkenTion e aigoed dexidriznglegfegiiown in Tabl e

3. Table 3 Kind of Sanitary Ratio.(% of Renoval of Mercaptan Snell
Towelowards the n&&captan's&(bll. 30 . 60 minute mnutes mnutes

m nutes mnutes product of pre- sent- invention 0 86 95
100 100 product com posed rral nIy ' 0 0 0

0 0 of pulp



A : :
*product com posed nminly ——-ﬁf"‘“"""'_*_—f- 0 0
-of crepe paper Fromthe result wntn““ it eadily be
~understaod that the sanitary towemmﬂm“enm |nvent as a good
*deodori zing effect towards the mereaptan srfel 5. * TCLAI A sanitary

towel which conprises an envel ope and an absorbent mat.er conprising a
wat er -i nsol ubl e sodi um salt of polyacrylicgacid, which is polyacryl am de/
sodi um pol yacryl ate, starch-sodium pol yacrylate or sodi um pol yacryl ate of
4 he self-crosslinking type, said polyacrylic acid being partially
M€utralized with a neutralization degree of from10 to 70 mol %

CLAIMS:

“1. \ A sanitary towel which comprises an envelope

and an absorbent material comprising a water-insoluble
sodium salt of polyacrylié acid, wﬁich is polyacrylamide/
sodium polyacrylate, starch—sodium-pblyacrylate or

sodium polyacrylate of the self-érosslinking type, said
polyacrylic acid being partially neutralized with a

neutralization degree.of from 10 to 70 mol %.




