; dee3e~U~R 6T<C ' CYCLODEXTRI N- CONTAI NI NG ABSORBENT ARTI CLE FIELD OF THE
| NVENTI ON The present invention relates to an absorbent article for

sami tary napkins, pantiliners, incontinence pads, disposa

the like. Mire particularly, it relates to the absorbent MH“W"WMW“WME
deodori zation function. DESCRI PTI ON OF THE RELATED ART Absor bg B fedl ticl es
for sanitary napkins, pantlllners i ncontinence pads, disposable diapers

and the like are es t o absorb human di scharges such as urine,
feces, sweat, vagi r?;%ltﬂ sCONFALH W%N%Ms, etc., and to
retain the thus absor bed di scharges therein so that they do now turn back

to the skin of wearers. However, the odor of such discharges i memwm,

to users and also to workers who treat absorbent articles havi
t he di scharges. |n additi GRCRERGWN Ol rBIVENRIQN wear i ng t he *adowpr bent
articles having absorbed their discharges, m croorgani sns such as a

bact eri a dd¥dMalOFy Tite JAMENTIQN ot ches and t herearound will propagate with
the nutritives in the discharges, and will give further unpl easant odors.
Sone prior arts ZThe knesmntoinventiéosurelaheschcaim abkosbent-arieiail e,
Japanese Unexam ned Patent Publication(Kokai)No. Heisei 5-68694 discloses
an absor bdutr ardarcitwany t hnapkabseor bepantilinelregt dinswosdchencd hepddp, or
back surfaces thereof, in which the absorbent sheet contains antibacteri al
silica geldimpomablld diapers aappthed ikeer eMorkypamai¢ubaly ) iprseetesg. | n
this, the antibacterial silica gel or acrylic resin as antibacterial agents

prevents RicC @ G Ferdt QEtiicEagaiv ity t diodo ik teiasieNfurstoien . and t he
odors of the discharges are deodorized due to the deodorization function of

t he anti bagiseRIdTIRGEEFS WH ROy ixzad | on deodori zes the odor of the
di scharges. International Unexam ned Patent Publication (Kohyo) No. Heisei

Gooor 2o | ey BEBSRECHES AERAIA B L0 B LR GRLAS, S (PLnrs,
incontinence pads, disposable diapers and the like are
essentially to absorb human discharges such as urine, feces,
sweat, vaginal discharges, blood, menstrual discharges, etc.,
and to retain the thus-absorbed discharges therein so that they
do not turn back to the skin of wearers. However, the odor of
such discharges is unpleasant to users and also to workers who
treat absorbent articles having absorbed the discharges. 1In
addition, when the wearers keep on wearing the absorbent
articles having absorbed their discharges, microorganisms such
as a bacteria generally present in crotches and therearound will
propagate with the nutritives in the discharges, and will give
further unpleasant odors.

Some prior arts are known to remove such unpleasant odors.

For example, Japanese Unexamined Patent Publication (Kokai) No.

Heisei 5-68694 discloses an absorbent article with an absorbent



absorbent core thereof. However, the absorbent articles disclosed by
Japanese Unexam ned Patent Publication §Kokai) No. Heisei 5-68694 and

I nt ernati onal Unexam ned Patent Publication (Kohyo) No. Heisei 10-508218
are problematic in that, when they have absorbed the discharges, the
deodori zer such as silica gel or bentonite clay therein is directly kept in
contact with the discharges . Such porous deodorizers, if the surfaces

thereof argh&oatpkpbddy tdie tdiesct%r %%Sba%QUEQrQQEeéaEhé apleor &hywﬁyﬁ;i N

t he deodori zati on functi on, result, their ori zation effect

will |owerynd nhgsBahenRals aebﬂeqlﬁgt%tﬁés\!ﬂd%ﬁalon%ﬁégg O‘Jﬁ% gg! sel

8-508424 discloses a pantiliner containing a zer exed

(uncl at hr ey £ SK L NAVLRA-BLBAEL TGSk ind oY ARefbcfe Y. 1fn

m crons e cy rin-navin Si z

cl at hrates encl.oses materi al s eX|st| g around | to fqu|II t he
deodori zatﬁ‘l{) ‘fur'f i oﬁ)‘téggcd?;grﬂlgéj ‘ehJo:b\b?/%r 9% eot'fycq1 S5+ has
pantiliner orbs mpisture.in the air and clathrates co ounds existing in
Pho i RSCRACETaE ﬁ@eé&p%asrﬁvteplcafm%w%wmé BX2B38Rb BMor o
while being in use of the pantiliner wil] |ower, and the deodorlzatlon
function of° t‘-’rfé"bé‘ﬁ‘tﬂllq % eARg Sus andi Eh?h%‘?%lf%r%f F8& diprhaggesi 8re since
the cyclodextrin used in the pantlllner i s powdery, having such _a

speci fi cal¥§PRF1#RY pdrei cle sithe adeasreizatiqrhsi TYneh iR adby FREm the
absorbent article. The patent publication also discloses using a polyner as

a bi nder faRtihaqERriak agande yishdentdoaizat ion descordsesathe @day, ofn

whi ch, however, the pol yner binder hardens the absorbent articles
cont ai ni ngthe disrhargesict g nteginattisina ls gnexpadiniedy PaSenvARYb DEC T HiEON
I NVENTI ON An obj ect of the invention is to provide an absorbent article
cont ai ni ng(BohigaH ¢ zeileisai whPeh08RL8f dhscloaesf anhabdevdentzartdode not
| ower before use and the deodorizer exhibits the good deodorization effect
whil e i n ugkth Ahehhenibbkj ediayoffaheai deedbirazers incqumuatedutit@anan
absorbent article containing a deodorizer of cyclodextrin, in
absorbent core thereof.
However, the absorbent articles disclosed by Japanese
Unexamined Patent Publication (Kokai) No. Heisei 5-68694 and
International Unexamined Patent Publication (Kohyo) No. Heisei
10-508218 are problematic in that, when they have absorbed the
discharges, the deodorizer such as silica gel or bentonite clay
therein is directly kept in contact with the discharges. Such
porous deodorizers, if the surfaces thereof are coated with the
discharges, could not satisfactorily fulfill the deodorization
function, and, as a result, their deodorization effect will
lower.
International Unexamined Patent Publication (Kohyo) No.

Heisei 8-508424 discloses a pantiliner containing a deodorizer

of uncomplexed (unclathrated) cyclodextrin having a particle



whi ch the cyclodextrin is well fixed without detracting from 4 the soft
feeling of the conponents of the absorbgnt article. According to an aspect
of the invention, an absorbent article may conprise a |iquid-pervious top
sheet, a back sheet and an absorbent core sandw ched between the top sheet
and the back sheet, wherein cyclodextrin is incorporated under the
condition of being dissolved in a liquid or sem-solid solvent not volatile

at 20C | nyihe abserheBt aptheéfoRs. t e ivhMant Eg@bc9§9985k€E@H gagiggextrin

di ssolved in such a nonvolatile solvent is fixed by the solvent. Before

use, the Vfatﬁ]tf’ﬁ diﬁgﬁgit%ieié‘iié‘%l’&%‘f%'t@swﬁéfs’%ﬁﬁ Jddl gt apsgi ent

article, out beln rought 1nto contact anount of noil sture

[ e Al Tex AL ADCLELGRS Lk dRPSCOOEs 6 ALA R da sl ot ERRCO00N,

materials TH eén"the tcyc xtrintherern s brou rnT o cont act
w th water e:agothe

' di schar ges ile i i n. use of the _ahsorbent article,
' 01 B b R BB aioaTER s SPe FrefoddutEin 3, the PR TINER FosFFRS
deodori zation functjon of cyclodextrin in the absorhent ar%LcIe.does not
| ower befdw%}iﬁﬁfeI*P!kﬂﬁtﬁ%ﬁﬂ? | GlAtATALES SPMPRUPYSt PXEGELAt fB BBCor bent
article by a liquid or sem-solid so|lvent not volatjle at nornal
t enper at u?lae];r't h ss%l?ﬁé:‘rﬂltdoégen%i‘l’%prha’ 9t BHFtCHéCJIs%‘f?’ﬁfe‘éan &RPPPR Peel of
t he conponents of the ahsorbent article. Preferably, the cyclodextrin in
the absor (RARTSMId&PEANGhEN YRR MG SRe BaRhe L ARRF HEH 1AWEF pABreths) v,

t he solvent therein includes diols or 5 . ) _
deodorization function of the pantiliner being used is

therefore poor. In addition, since the cyclodextrin used in
the pantiliner is powdery, having such a specifically defined
particle size as above, it easily drops away from the absorbent
article. The patent publication also discloses using a polymer
as a binder for fixing the powdery cyclodextrin to absorbent
articles, in which, however, the polymer binder hardens the
absorbent articles containing it, and detracts from their soft

feeling.

SUMMARY OF THE INVENTION
An object of the invention is to provide an absorbent
article containing a deodorizer, in which the function of the
deodorizer does not lower before use and the deodorizer exhibits
the good deodorization effect while in use.
Another object of the invention is to provide such an
absorbent article containing a deodorizer of cyclodextrin, in

which the cyclodextrin is well fixed without detracting from



ester-type organicsol vents respectively having a boiling poin~ not |ower
than 40C. The diol is preferably at |egst one conpound selected from

propyl ene gl ycol, di propyl ene gl ycol andl, 3-butyl enediol, and the ester-type
organic solvent is preferably at |east one comround selected fromtriethyl
citrate ana diethyl phthalate. The cyclodextrin may be a partially
net hyl ated and/ or acetylated, a-, (3- or y-cyclodextrin. The sol vent nmay

optional | )tn%o@,béfitnféblliaasbeEEeOQQﬁ”ngQh’egtSf ﬁﬁégﬁﬁ Bé&@i{tﬁﬁ%&

silica gel, activated carbon, diatonaceous eart wat er - so

et ep Shesy MeeHREnoh8 S5 Rk Hect e b NUARLAR) (F AAAEELARLT, 20
o e ST BRUICOUL I PIISRIBCKEEGY eby AL BRE Afer

or oSS SeCTah SR ordl s it AL LR Erd i B B o ©
Exanples.back sheet, wherein cyclodextrin is incorporated under the
condition of being dissolved in a liquid or semi-solid solvent
not volatile at 20°C.

In the absorbent article of the invention, deodorizing
cyclodextrin dissolved in such a nonvolatile solvent is fixed
by the solvent. Before use, the cyclodextrin exists in the
nonvolatile solvent in the absorbent article, without being
brought into contact with small amount of moisture in the air,
and therefore it does not clathrate (enclose) the odor materials
in the air. When the cyclodextrin therein is brought into
contact with water in the discharges while being in use of the
absorbent article, it clathrates the odor materials in the
discharges. As a result, the deodorization function of
cyclodextrin in the absorbent article does not lower before use.
In addition, since cyclodextrin is fixed in the absorbent
article by a 1liquid or semi-solid solvent not volatile at normal
temperature, the solvent does not detract from the softness and
the feel of the components of the absorbent article.

Preferably, the cyclodextrin in the absorbent article

of the invention is unclathrated.

Also preferably, the solvent therein includes diols or



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The invention is described in
detail. with reference to 6 the drawi ngs attached hereto. Fig. 1is a
partially cutaway perspective view of a pantiliner, one enbodi nent of an
absorbent article of the invention. Fig. 2 is a cross-sectional view of
Fig. 1, cut along the line Il-Il. As shown in Fig. 1, a pantiliner 1 has a
three-layered structure conposed of a |iquid-pervious top sheet 2 that

shal | be j ' t ' I f wear er,t.q receive, the
di schar gel;?%e#'intq’ﬁéédslghsgg\gi sgoﬁfsv%%%{réﬁgg?%éofaggtﬁa%ﬁw gk?ec’ e’rﬂg PR r ect
contact with the underwear of the wearer, and an absorbent

core(liquith ?W?ﬁré%?%yé9)4 sandwi ched between the top sheet 2 and the
back sheet 3. In_this,. the top sheet .2 and.the back sheet 3 are_ bonpded to
each ot her arounaﬁF%éhéﬂsdﬁbBﬁF%EGPle,aﬁ }ﬁaﬁth8P9nEPPPQHHgs?9%38£e he

| i ke. The absorbent _.core 4 has a,c¥clodextrin-containing solvent 8 which is
coat ed i n POPRRIABY LEREIEYHF Dy ALBTORYLSERE Hy IRt #8d dd rbatydenedder 2
Cycl odextrin_is basically so constituted that the part outside its ring

st ruct ur e 35d Hihg GSHEL-EYRS PEIRRACHEPLVERE H Elf%&ﬂiaftgl}étartué?éﬁé pBe

hydr ophobi c. Cyclodextrin clathrates (encloses) nolecules (foreign
conpounds)ComrouRd ised aqteg frencikethnl ciérptesame o isthydt Ehthﬁ’%étéF ably,
the cyclodextrin for use in the invention is unclathrated (unconpl exed:
that is, it has dhe oysledlaxitiimaaynbet & pangisidycretbylatedasndyor
clathrate the odor materials. However, it may be conbined with a snall
amount of ayetpletéd) nakavBhgor wlotdiradeect fiancl osed) perfune or the |ike.
Al so preferably, the cyclodextrin for use in the invention is essentially
a-, (3- or y-cyclmgedolvermndiay dpteionai ky ucentdbneapr béastibbye bdors
chem cally-nodified (nethylated or acetylated) a-, ~and/or y-cyclodextrin.
In the illishiilbiesr pallddtiatefrém 2@l Doexisiiliciasgel s aetsiadt tadlcdirbsenl, ved in
the solvent 8. The solvent is a liquid or sem-solid, not volatile at
normal terPpeaedmdcCedus0C ¢arthp thafid SiwategysbddBXeri nahgikaptediasol ved
in such a liquid or sem-solid solvent not volatile at normal tenperature,
it is not SbmPshndsought into contact with noisture generally existing in
the air. Therefore, before the pantiliner 1 is used, cyclodextrin therein

does not clat hr atggHURPINAS thd Fd1edt) i appliedOtd At 2khge Basdorwhen
the pantiliner 1 has absorbed the discharges during its use, water existing

in the disghar sReLE ONGRt thBt SnsOPbaRt ¥biB. the cyclodextrin through the
t T As a

solvent in e pantiliner 1. result, the cyclodextrin clathrates the

odor materials in the dhﬁf ?Lﬁﬁgck?gégbﬁibg &gﬁ gﬁg Qﬁbgation functi on.

Since the solvent 8 wt cyc extrin is frxed in the pantiliner 1 is

00,7 SS9 |08 HEOER RBehbp fanh doca

detract fromthe's ing-o wever, cyc extrin

pant 1 nor &g hitlef *Bpé° SRl ibieniy AL RO ABeckRERE AL SIS oot

pantili ner y use of ven ven vaporize whi
pantiliners aretfto[ed, and, as a result, the cyclodextrin will solidify in
t he pantilf%%?%. %7 so, the pantiliners will be hardened and will | ose

hei r ft feeling. The . hal | [ | ven i | i di
f’losnal S?eﬁrperegt urfelg . F lssarerle csro%s-saepégcl%r}a% Sleewe ot F%.CQ,SgutdaE.Xn%t

the line II-II; and
Fig. 3 is a graph showing the degree of deodorization

in Examples and Comparative Examples.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention is described in detail with reference to



Preferably, the solvent 8 does . not irritate the skin of wearers and does
not have any harnful influences on humegn bodies . More preferably, it is
acceptabl e as an additive to cosnetics . For exanple, preferred are diols
such as propyl ene glycol, dipropylene glycol and 1, 3-butyl enediol, and
ester-type organic solvents such as triethyl citrate and diethyl phthal ate,
all having a boiling point of not |ower than 40C. The cycl odextrin content
of the solprntdrBvinhgiotattRtdd tidetadel FRgd. 1f 95 & fali%"éd@&v tween
1 and 80 % by weight ( by mass ) , but preferably between 2 and 60 % by
wei ght . ot 416 EeltfE XipaSidheY, LRE ehBlodtent 8g\aln39?$o£@§19€r
be | W | be ditficu

cycl odextrin content wll arger, the solvent 8 w t to

handl e in Ja dPeesendls APALYILY. | tFi§?Q bNes GPURARANES f 1Y §Ragrdent
article. Various methods nmay be enployed for applying the

cycl odext ri.n- cont aj i ol v . 1O bsorbent core4. For exanple, the
sol vent SEll i gle’ ?oa erkgl‘qsr}éertg{v]é t]ﬁuiﬁ/ ]LQ—SI%T a slot coater or a roll coater,
or may be applieq thereto.by use of a spray.. The.cycl odextrin-containing
201 vent 5 may beREpBRPHY SR THE: o 14 B HOE Lol RS LS SE T REre 4 i ¢ h
no non-coat.ed 9 space thereaon. I.f so coated, however, the absorbe core
2 coul d- naie Citke BRTBRE S Serth g rpireions TPD Tiseied: FABFPRBLL ¢ ho
absorbent core 4 has_sone space not coated with the sol vent 8. For exanple,
as shown B KEPE inddrect qpntaghmidh ther gkanRy HueasereiowreFet R
solvent 8 in pql ka-dot pattern (dof-pattern). Alternatively, it may be
coated wi tihe FdssbargRs 82 hiaikd pERREY Y hackprhgrtphrtthdthshplibe
illustrated enbodi ment, the cyclodextrincontaining solvent 8 is applied to
t he surfad®RF Iheinesdr somtasd with shet yadezyeagngfoehenwomryer, andnay be
applied to one surface of the top sheet 2 that faces the absorbent core 4.
In the il lansabapcHeshisntiarthiquideabapybihngd ayerippisiasdwic hadbeticerdent
core 4 onits entire surface that faces the top sheet 2. As the case nmay
be, howeverhe itopreheled 2pphidethecbackyshéet cbnt dn pbisi,obhentoptshedétt he X
direction and Y direction of the pantiliner 1 which essentially absorbs the
di scharges2 drid delse riealckt 8keet| 3eaired bomgdechrtiaiagch rotduzh tavound the

cycl odextrin, any other odor inhibitors (odor controlling agents) such as
zeol ite, sbsaxbadl ,card idatwedticar hot-medt acihiesivd arotrhecdukeearThe

wat er - sol ubl e anti bacterial conmpounds or m xtures thereof. Activated carbon
usabl e hergbgorBntbeoaaddl thaseadeposodiedt athi-vahedinang@osusait 8swhich

al kal i deposi ted or aci d-deposited activated carbon (i.e., inpregnated
activat ed jaIdydt elIGh 9§1kbaaoitrrgaeﬁe.@hednvu'ﬁé1 Alkflde Ao del Bhcedeohét e may
be represented by 10 x/ nM-nA102~ySi 02~zH20, in which x and y each is an
integer, Mdp shé&adt 20n, and n is a charge of the cat ion. Mincludes
various cations, for exanple, Na+, K+, NH+, al kyl anmonium cat ions, heavy
metal cations, eGe1BeRY il ikShas DAL saduH Al i taltkd RelatdeheCphpt UM
bentonite and sodium bentonite. However, it is desirable that the

addi ti onalo,pdofqd ARsDE1 04 SRttt d i BRI {dhenide aol fla'itteilf@i&ew th

t he deodori zation function of cyclodextrin.” The top sheet of the

pant | 11 ners ¢ |2 R Alcfutd Ak IRPREULAYB1 8Nty L N QURE, I Edath it s

di scharges such as nenstrua I scharges, urine and sweat can pass. For
exanpl e, i f rfo pun- n- f j Co.s

Chormal | y- BoRGF S H838c s, (LS ES o omrBtmda” LhUERe Bte “ring
air-throu non-woven, fahric or _the |ike of natural fj [ or nt hetic
fibers, o%%&@cr}b‘br%d]en 05:1}5 pF IR s H’a?r’?erét of bg%%%@?ﬁgyéneﬁxe

pol ypropyl ene or the, |ike. The back sheet 3 _is inpervious to.l]gui ut
per vi ous t Q&ﬂéﬁ*tﬁiﬁ AR stﬁﬁhelBVegtggpyoFEfiHn?%gkﬁrgﬁggt or
the Iike. The back sheet na% be madgkﬁg on-wove fagéhc, wi th_a waterproof
film bei ng YHIWRERA bethden g heth § L RETRALG: BBnEtEoF LY n
case where the pantiliner is superposed on any other ahsorbent article, its
back sheetStHEicHEr®) |tQueasblr FiAthatdthergdor, #gteEdaléor eHAWEESE or med

of an absorbent material such as beaten pulp or a m xture of beaten pulp
and super it may be combined with a small amount of cyclodextrin having



11 absorbent polymer . To formthis , the beaten pulp or the m xture of
beaten pul p and super absorbent polyner,is wapped in an absorbent sheet of
tissue or the like. The illustrated pantiliner has been described for one
enbodi nent of the absorbent article of the invention. Not Iimted to this,
the invention is applicable to any other absorbent articles, for exanple,
sani tary napkins, open type di apers, panty type di apers, incontinence pads,

medi cal or p d ion, it is also pli cabl e
to water- é%cg%%%§%%1%Qﬁgggﬁﬁ&wt%giFu IIQQ% gén ®se %#%%d%%%*%?agﬁytoilets
after use. ﬁi% t hese absaqrbent artlcb d|a ers, .inconti nence pads and
ot hers théit1 2 cﬁ%@éeaﬁﬁuﬁ eof¥ER Foﬁaﬁsb%s§%nEbﬂ%%Yt%ﬁed t hat
t heir absqorbent core contains a cyclodextrin-containing solvent. In this
case, theﬁ%oPFeNrcgcﬁgdﬁBFré?pé&@éOSUFhSFrtHéx§HFFaceMQﬁetPE??%EP%%%et 2,
and therefore it is not brought into dlrect contact with the skin of
wearers. |¥t désighamiqall goradified nayethy bpped o tacerrlabed) bent Bore 4
on its surface that faces the back sheet 3, or to the back sheet 3 on its
surface tdAcescyrdogdiexdaiidnt core 4, or to the peripheral region of the
absorbent article in which the absorbent core 4 is not existed. EXAMPLES
The invention isIf8esthebetllustpatedetrantiginey eflor eayelodextrgnt his
fol |l owi ng Exanpl es, which, however, are not intended to restrict the scope
of the invmpersediind idissolegdninrbhe sobtventndii dPhefsealypentiisna, one
enbodi nent of the absorbent article of the invention. Methylated

~i - cycl odexiqu id 6blsamkiersddhiedy nat s/olatddiecat noamalsesper syat©dertc) n.
Met hyl at ed ~-cycl odextrin was di spersed and di ssolved in a sol vent

(propyl endmgityhdasl,, sind8ebeyyledextt oin id jeprydiasofirgdoln Gudir ael hqhid
citrate) to prepare a 50 wt% solution. 0.04 g of the resulting,

cycl odext rom-s=miii-asoli i) ssdlveart neas vdilepiad ant nogmhdptenperatorea it
pantiliner conprising a top sheet, a back sheet and an absorbent core

t her ebet weigh @t SAOMBst Nbrbdght. ifhe RvHtddthesitievindds t iife t ggnehgelyw th
the solvent applied thereto was tested for its deodorization in accordance

wth the r@zlmgim%mhltq@dlbel OMhe X diy) beForbkHd PEntlePendent i £iagag
(i.e., tlne variability), the pantiliner was stored at 4 0OC for | week,

veeks , 3 Wkt AinRHereiBBeshedt (e @t {8 donhoiRdoeikiatiing. ifor

conparative sanples, a pantiliner with no cyclodextrin applied théreto, and

a pantilingfe wikh cyfl QHeXhicr HhAagwiRth ihedbht il shelel Basl npbrbeqof the
sol vent and applied thereto were prepare he same manner as above.

These comoa{@hllgeha%ge 'a@fﬁgwseuéésqvéﬁ%% i6@hin g;hfhrth%eé?ij%hé Lgn in

t he sane manner rein asuring net or Deodorization) Acetic acid

was used af; afr00ht MhEb' Yontdd! YitA"the cyclodextrin through the

solvent in the pantiliner 1. As a result, the cyclodextrin
clathrates the odor materials in the discharges to fulfill the
deodorization function.

Since the solvent 8 with which cyclodextrin is fixed in
the pantiliner 1 is liquid or semi-solid, it does not harden
the pantiliner 1 and does not detract from the soft feeling of
the pantiliner 1. However, if cyclodextrin to be dissolved in
a solvent volatile at normal temperature is fixed in pantiliners

by use of the solvent, the solvent will vaporize while the



13 aqueous 10 % acetic acid solution was dropped onto the part of each
pantiliner onto which the solvent had Qeen dropped. Wth that, the
pantil ~i ner was put into a 300-nm beaker and heated at 40C for 10 m nutes,
and the gas in the beaker was passed through an odor detector to determ ne
t he residual odor concentration ( the amount of acetic acid ) in the
beaker. The degree of deodorization is obtained according to the follow ng

formul a: .Of rJ P pn_- L Sj oqaqr tion in the
beaker i nB\%ﬂlrtgﬁlﬁ ﬁggg§€€o&éo>%{egr4)’n§flgée%é %o#ffg%gje%’ %g’net §§PE§§%§F éPiWel anpl e
was heated) .- .(resi.du odor . concentratjion in the beaker.in whi, ach test
sanpl e mE%ﬂré&ﬁ&() . %k’FegFBEéﬁlB%'P ‘cojﬁge?'ﬁ”r aﬁ?%rpqqitﬁfél%‘é%%]rcﬂ ﬁ’%i ch
the cycl odextrin-free, .non-aged. caontrol conparative sanpl e s_heated) The
bt i od_H5EeaRE SRGHIY LSS RAGIE F0FF Geol1ndr WRNEB ARG BaspRIHIY | i nor
only" indicates the datg of the cyclodextrin-free conparative sanple, and

t he gr apht6f SodBepta, fhichyisedidd fivh & tc AipFadt i(LRIRELANYE &0 whi ch

cycl odextrin dissolved in distilled water was applied. In Fig. 3, PG neans
propyl ene gl ycol Preferguleaiie 503 vanty Befdeds Aot o ikaties thrps bbby e
glycol; and citric acid is in the formof its triethyl ester (triethyl

ci trate). WaAyess ankdeesdiatehave waychagmriul Anflyenciespn hampadadiiasor
sanpl es of the invention. As shown in the data of Fig. 3, the deodorization
of the Morgpapreéfenablyanit ds afcepbabheecas iaamaiddibiyketo tdoametiiats .of t he
conparative pantilinersanples. This is nore remarkable in the sanpl es aged
wi th tineFofhexdatpd esuppefertdrst dabhe diolst gpehomgapropydlenentglyubl he
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before use, and well fulfills the deodorization function of cyclodextrin
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fixed by use of a liquid or sem-solid solvent in Wwhich cyclodextrin is
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clainmed is N absorbent article conprrsrn§ a I'i quid-pervioustop sheet,

a back shegte:30d13n APSRLRETL SO Gangrbshed DY WESMying it to the

components of the absorbent article.

Various methods may be employed for applying the
cyclodextrin-containing solvent 8 to the absorbent core 4. For
example, the solvent 8 may be coated therewith by use of a slot
coater or a roll coater, or may be applied thereto by use of
a spray.

The cyclodextrin-containing solvent 8 may be applied on

the entire surface of the absorbent core 4 with no non-coated



the top sheet and the back sheet, wherein cyclodextrin is incorporated
under.the condition of being dissolved dn a liquid or sem-solid sol vent
not volatile at 20C. 2. The absorbent article as set forth in claiml,
wherein the cyclodextrin is unclathrated. 3. The absorbent article as set
forth in claim1l, wherein the solvent includes diols or ester-type organic
sol vent s respectively havi ng a boiling point not Iomer than 40C. 4. The
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gel, activated carbon, diatonmaceous earth, and water-sol uble antibacteri al
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solvent is applied to at |east one of the top
(dot-pattern). Alternatively, it may be coated with the

solvent 8 in stripe pattern or spiral pattern.

In the illustrated embodiment, the cyclodextrin-
containing solvent 8 is applied to the surface of the absorbent
core 4. As the case may be, however, it may be applied to one
surface of the top sheet 2 that faces the absorbent core 4. 1In
the illustrated embodiment, the solvent 8 is applied to the
absorbent core 4 on its entire surface that faces the top sheet
2. As the case may be, however, it may be applied to only the
center portion in both of the X direction and Y direction of
the pantiliner 1 which essentially absorbs the discharges.

If desired, the solvent 8 may contain, in addition to
cyclodextrin, any other odor inhibitors (odor controlling
agents) such as zeolite, silica gel, activated carbon,
bentonite, diatomaceous earth, water-soluble antibacterial
compounds or mixtures thereof. Activated carbon usable herein
may be additive-deposited activated carbon such as alkali-
deposited or acid-deposited activated carbon (i.e.,
impregnated activated carbon such as that impregnated with

alkali or acid). Zeolite may be represented by



sheet and the absorbent core in pol ka-dot pattern, strip pattern, or spiral
pattern. 6 - ~~Pd ~1 ~ w6. The absgpbent article set forth in claim]l,
wherein the solvent contains at |le st one odor inhibitor selected from
zeolite, silica gel, activated carbon, diatomaceous earth, and water-solu

| e anti bacterial compounds. 7. The absorbent article as set fort in claim
1, wherein the solvent is applied to at |ease one of t a top sheet and the
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cations, for example, Na*, K, NH'*, alkylammonium cations, heavy
metal cations, etc. Bentonite is a natural mineral and includes
calcium bentonite and sodium bentonite. However, it is
desirable that the additional odor inhibitors are so limited
that they do not interfere with the deodorization function of
cyclodextrin.

The top sheet 2 of the pantiliner 1 is made of a
liquid-pervious sheet through which liquid discharges such as
menstrual discharges, urine and sweat can pass. For example,
it may be made of perforated, spun-lace non-woven fabric,
thermally-bonded non-woven fabric, point-bonded non-woven
fabric, air-through non-woven fabric or the like of natural
fibers and/or synthetic fibers, or may be made of a perforated
resin sheet of polyethylene, polypropylene or the like.

The back sheet 3 is impervious to liquid but pervious
to vapor. For example, it is made of a polyolefin resin sheet
or the like. The back sheet may be made of non-woven fabric,
with a waterproof film being interposed between the back sheet
and the absorbent core. 1In case where the pantiliner is
superposed on any other absorbent article, its back sheet may
be a liquid-pervious sheet.

The absorbent core 4 is formed of an absorbent material

such as beaten pulp or a mixture of beaten pulp and super
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absorbent articles, for example, sanitary napkins, open type
diapers, panty type diapers, incontinence pads, medical or
sanitary absorbent pads, etc. In addition, it is also
applicable to water-decomposable absorbent articles that can
be disposed of in toilets after use.
Among these absorbent articles, diapers, incontinence
pads and others that shall absorb a large amount of water may
be so constituted that their absorbent core 4 contains a
cyclodextrin-containing solvent. In this case, the solvent 8
is not exposed out of the surface of the top sheet 2, and
therefore it is not brought into direct contact with the skin
of wearers. If desired, the solvent 8 may be applied to the
absorbent core 4 on its surface that faces the back sheet 3,
or to the back sheet 3 on its surface that faces the absorbent

core 4, or to the peripheral region of the absorbent article

in which the absorbent core 4 is not existed.

EXAMPLES

The invention is described in more detail with reference



dEbC 410% & , F4g109%&' ()-1 @' 10%&' ()-Y$ ! 10%& () -

FI 1109 ()-109% ()- YI0% ()- G

410% & 3°M 10%&' ()-3Y ! 10%&' ()-f 10%& (j- 10 10

10YS8s! 109& ()- YL6 ! 109& () -. G (dEbC 410% & Y@' 109%& () - Y&OM 109%& ()-Y
.M 10%: ()-, 10% ()- @* 10% ()-3s!10% ()- (~bC

410% & F: 1 10%& () - St 10%& () -

to the following Examples, which, however, are not intended to
restrict the scope of the invention.

This is to demonstrate the formation of a pantiline, one
embodiment of the absorbent article of the invention.
Methylated f-cyclodextrin (Wacker Chemicals' product) was used
as cyclodextrin. Methylated f-cyclodextrin was dispersed and
dissolved in a solvent (propylene glycol, 1,3-butylenediol,
dipropylene glycol or triethyl citrate) to prepare a 50 wt%
solution. 0.04 g of the resulting, cyclodextrin-containing
solvent was dropped onto a top sheet for a pantiliner comprising
a top sheet, a back sheet and an absorbent core therebetween
as shown in Fig. 1. The pantiliner having the top sheet with
the solvent applied thereto was tested for its deodorization
in accordance with the method mentioned below. To monitor its
time-dependent change (i.e., time variability), the pantiliner
was stored at 40°C for 1 week, 2 weeks, 3 weeks or 4 weeks, and
then tested for its deodorization.

For comparative samples, a pantiliner with no
cyclodextrin applied thereto, and a pantiliner with
cyclodextrin dissolved in distilled water in place of the
solvent and applied thereto were prepared in the same manner
as above. These comparative pantiliners were also tested for
their deodorization in the same manner as herein.
(Measuring method for Deodorization)

Acetic acid was used as an odor material. 5 ml of an
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that, the pantiliner was put into a 300-ml beaker and heated
at 40°C for 10 minutes, and the gas in the beaker was passed
through an odor detector to determine the residual odor
concentration (the amount of acetic acid) in the beaker. The
degree of deodorization is obtained according to the following
formula:
Degree of Deodorization
= ((residual odor concentration in the beaker in which the
cyclodextrin-free, non-aged control comparative sample was
heated) - (residual odor concentration in the beaker in
which each test sample was heated)) =+ (residual odor
concentration in the beaker in which the cyclodextrin-free,
non-aged control comparative sample was heated)

The obtained data are plotted as shown in Fig. 3, in which
the graph of "liner only" indicates the data of the
cyclodextrin-free comparative sample, and the graph of "CD +
H,0" indicates the comparative sample to which cyclodextrin
dissolved in distilled water was applied. In Fig. 3, PG means
propylene glycol; 1,3-BG means 1,3-butylenediol; DPG means
dipropylene glycol; and citric acid is in the form of its
triethyl ester (triethyl citrate). Any of these solvents were
used in producing the pantiliner samples of the invention.

As shown in the data of Fig. 3, the deodorization of the
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samples aged with time. The data support that the diol-type
organic solvent and the ester-type organic solvent can highly
maintain the deodorization function of "methylated f-
cyclodextrin" in absorbent articles. The pantiliner samples
of the invention were compared with the comparative pantiliner
sample to which cyclodextrin dissolved in distilled water had
been applied. The surface of the former was more smooth than
that of the latter, and the feel of the former was better than
that of the latter.

As set forth in detail hereinabove, the
cyclodextrin-containing absorbent article of the invention
does not lose the deodorization function of cyclodextrin
therein before use, and well fulfills the deodorization
function of cyclodextrin during use.

In the absorbent article of the invention, cyclodextrin
is fixed by use of a liquid or semi-solid solvent in which
cyclodextrin is dissolved, so that this does not detract from
the soft and good feel of the absorbent article.

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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1. An absorbent article comprising a liquid-pervious
top sheet, a back sheet and an absorbent core sandwiched between
the top sheet and the back sheet, wherein cyclodextrin is
incorporated under the condition of being dissolved in a liquid

or semi-solid solvent not volatile at 20°C.

2. The absorbent article as set forth in claim 1,

wherein the cyclodextrin is unclathrated.

3. The absorbent article as set forth in claim 1,
wherein the solvent includes diols or ester-type organic
solvents respectively having a boiling point not lower than

40°C.

4. The absorbent article as set forth in claim 3,
wherein the diol is at least one compound selected from
propylene glycol, dipropylene glycol and 1,3-butylenediol, and
the ester-type organic solvent is at least one compound selected

from triethyl citrate and diethyl phthalate.

5. The absorbent article as set forth in claim 1,

wherein the cyclodextrin is a partially methylated and/or

acetylated, a-, Pf- or y-cyclodextrin.
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6. The absorbent article as set forth in c¢laim 1,
wherein the solvent contains at least one odor inhibitor

selected from zeolite, silica gel, activated carbon,

diatomaceous earth, and water-soluble antibacterial
compounds .
7. The absorbent article as set forth in claim 1,

wherein the solvent is applied to at least one of the top
sheet and the absorbent core in polka-dot pattern, strip

pattern, or spiral pattern.
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wherein the solvent contains at leaAst one odor inhibitor

selected from =zeolite, silica gel)\ activated carbon,

diatomaceous earth, and water-solukle antibacterial
compounds.
7. The absorbent article as set forth\ in c¢laim 1,

wherein the solvent is applied to at lease one of tRe top sheet

and the absorbent core.



