; Mme3enUHNRM6TH; J CYCLODERTRI N- CONTAI NI NG AHSORHENT ARTI CLE BACKGROUND OF
THE 1 NVENTI ON FI ELD OF THE | NVENTI ON The present invention
‘absorbent article for sanitary napkins,!pantiliners, |ncontmmmmwmﬂmmnwm
di sposabl e diapers and the |ike. Mre particularly, it relates ]
absorbent article having a deodorization function. DESCRI PTI ON HE
RELATED ART Absorbent articles for sanitary napkins, pantiliners,
i nconti nence pads, dlsposable diapers and the like are essentially to
absorb human di sch&¥§d<® Q§)Tﬁ§N¥¥Qe%BSQRﬁ§NT ARPIGELE di scharges,
bl ood, nenstrual dlscharges etc., and to retain the thus-absorbed
di scharges 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
wor kers who treat absor berBAGKGRQUND OR\VIHE HHSENDEONt he di scharges. In
addi tion, when the wearers keep on wearing the absorbent articles having
absor bed tFEELD dIFCIHE gESVENT DOMOr gani sms such as a bacteria generally
present in crotches and therearound will propagate with the nutritives in

the di scharges, ame pirldsegitvdnviention wepheasanb afdoabsoPP8RtpPit©icBsts are
known to renove such unpl easant odors . For exanple, Japanese Unexam ned

Pat ent Pubfdeat s@nf Kakqi ) Napkiiassel darfififi%hedissCl op®so s méyses bephgarticle

wi th an absor bent 2 sheet di sposed on the top or back surfaces thereof,

in which tées5bsakDE Al apedl af@Ahd DNEka Nt iMAE sarehcmm? 91&1 rélagesylic
resin applied thereto by coating or inpregnating. In th

ant'baCtert@Jtﬁé|éEﬁoB@én@raﬁﬁiMiéChéeﬁhQ ésdé8369§55€ibﬁ|féﬁé@iénpreVentS
m cr oor gani sms fron1propagat|ng to give Unpl easant odors, and the odors of

the di schag g$@Rf§@Igﬁogpr ggﬂngg hARe deodori zation function of the
a 0

anti bacteri agents mnth rlzatlon deodori zes the odor of the

di scharges. |ntergfjat Enﬁéht artl %%%h %gghggkl%g (Eggggilhgrskblsel

10- 508218 dlscloses an a e nite'c

deodor | zer |hogREBALALE ADUS, BN g LB etlier 6RE- FRYEVSce  BSe

absor bent ar i Sclosed b

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 incrotches and therearoundwill
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.

Heisel 5-68694 discloses an absorbent article with an absorbent
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Unexam ned Patent Publication (Kokai) No. Heisei 5-68694 and International
Unexam ned Patent Publication (Kohyo) h@. Hei sei 10-508218 are problematic
‘in that, when they have absorbed the di Scharges, the deodorizer such as
silica gel or bentonite clay therein is directly kept in contact with the
di scharges . Such porous deodorizers, if the surfaces thereof are coated
with the discharges, could not satisfactorilyfulfill the deodorization

function, as. I i ri zation effect will_ | awer

| nt er nat i O%H?eaﬂé%g‘#gég é %H% é%%l?’(cjotﬁ%lﬁ THARTTS N EHE Treit s w%’d§£’24

di scl oses antiliner containin deodori zer _of unconpl

(unclathra?@%) Q{hﬁ&ﬁrﬁ ﬁ&wé%f kﬁﬁt?&%égac§e§ﬁfg fiic%mgFllfr
mcrons. In thIS, t he cycl odextrin having such a snmal| particle size

cl at hr at es 3FT¥AAFLOERELR 3Rk 1RAL I ER%O é%& SPPRGDEr BENHOPECRATING 1 | 11 he
deodori zation function. Before use, however, the cyclodextrin in_ the

panti | i ner tBiSor bshepiantikagter il aisilicd co8alhraf e@CEyhi6UNESS ERi RS ng i n
the air. As a result, the capability of the cyclodextrin to absorb odors
whi | e bei n@mtnbagéecxflatlh@qgahsunﬁmnw miciremagandsas: feodautiiddadiiing
function of the pantiliner being used is therefore poor. In addition, since
t he cycl odéxt giimeusrpleasant edors)iand the odedsr pf hhei dpjschahges are
specifically defined particle size as above, it easily drops away fromthe
absor bent a@eodolrd zefhe dysd ento pubhecatieodoaligatdoac| deextisimng f patherer as
a binder for fixing the powdery cyclodextrin to absorbent articles, in

whi ch, howarntribadverialy agenksnicth deoderd zaltd ombdeotiepizesttild edor of
containing it, and detracts fromtheir soft feeling . SUMARY OF THE

| NVENTI ON Amheoldjieechatlyeishe TArephaetionalt UngkamMifedapatdndrbeplication e
contai ning a deodorizer, in which the function of the deodorizer does not

| ower bef or@&disg® amnd .t e idanid org 2308 Ep@i i $S1ddes gORdaiesiosng adrocBé f ect
while in use. Another object of the invention is to provide such an

absorbent ayitdiC| e Bt di BUag GRAAL | debdetiguel qeh%trrpo&,atlera whiteh ahe
cyclodextrin is well fixed without detracting from 2 f E 8 20033 4
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.

Heisel 8-508424 discloses a pantiliner containing a deodorizer

of uncomplexed (unclathrated) cyclodextrin having a particle



the: soft feeling of the conponents of the absorbent article. According to
an aspect of the invention, an absorbeng article may conprise a

‘I'i qui d-pervious top sheet, a back sheet r "' and an absorbent core

sandwi 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. In the absorbent article of the

invention, ;deadggizi Rgh<&y Ghodgeibing . d' ﬁOH{ % 1%dé9&‘&%@‘n'ab‘in§°' vent
is fixed by the solvent. Before use, e cycl o rln exists in the
| atil I nt

nonvol ?Héﬁ LERRLA e &%ﬁ%&ﬂéﬁwﬁ& (U Rt
clathrate Iose t he, odor t he ai,r nth Iodextrln
Chor o o+ < erTBRIRE® A oL £ T Sty e, 5ﬁ8daréaﬁ§+88§§m a8y
use of the a%gorbent rticle, it athrates the odor nate&lals n the

di schar ges! g W3Sy POveVRE %%Sryl SHFEENER TS BRNEY ?‘Bﬁﬁ)@tbtsioﬁqsn t he

absorbent article dges not | ower before use. In addition, since

cycl odext r PRissugexda thet ﬁéraﬁ%r%?h’éﬁ?%l@wwcﬁ cﬁﬁhﬁ‘&n%érﬁ H&id
sol vent not volatile at normal tenperature, the solvent does not detract
fromthe s@fifneshsaeshéts cehe sapakilidivhofame cyrlodexinssr bebsamh ¢l e.
Preferably, the cyclodextrin in the absorbent article of the invention is
uncl at hr at edora wbipedrein®|in useeofothermantidiigier midlludevedi oarddthe 5
ester-type organi csol vents respectively having a boiling point not |ower

t han 40C. Weoddirdzatsion efungblipnat of eathe opanddhioerd beliagt edseédons
propyl ene gl ycol, di propyl ene gl ycol andl , 3-butyl enediol, and the ester-type
organic solt\}mrteﬁosrqorp@foe‘r-ablty addlieagn,oaéncerrpbemiycsm@exwim reged riret hyl
citrate and diethyl phthalate. The cyclodextrin may be a partially

met hyl at ed tdved pantddénglrai edpowdery erhdvimg spatyal spexifinal Thedashineht may
optionally contain at |east one odor inhibitor selected fromzeolite,
silica gel paadticls edzeaada@bovd afloneeeilyy deapshawan  nuat ehesabsdtlsent

anti bacterial conpounds. Preferably, the solvent is applied to at | ease one
of article. The patent publication alsodiscloses 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



the-top-sheet and the absorbent core. BRI EF DESCRI PTI ON OF THE DRAY \NEER 2003
Fig.-1is a partially cutaway perspectiwe view of a pantiliner, one

‘embodi nent of an absorbent article of the invention; Fig. 2 is a
cross-sectional view of Fig. 1, cut along the line Il-I1; and Fig. 3 is a
graph showi ng the degree of deodorization in Exanples and Conparative

Exanpl es. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The invention is

descri bed ithedgb@icl fukl ingeber eneecdbRponbnt Beo €1 ek NSs tachad twirt 0.
Fig. 1 is a partially cutaway perspective view of a pantiliner, one

embodi nent of an gbegrleny %t£ﬁ|ESBéthSfif‘Hé{‘iﬁ@éh%fc%r?; Znlsdhdbrbent .

cross-sectional viewof Fig. 1, cutalong the Ilitne Il-11. As shown in Fig.

1, til, 1 ; f
11 qui 0 per o a0 LoReLnat o £ LIRS A He bt EORRE O Back S095F (e

skin.of a r i ve. the di scharge | i u'g-i‘ ervi ous ck}Fsheet
3 that shal %bghk%%?éﬁg{a}yrceoc g%&%ér&%rr%fﬁe,?ﬁgegn{a ?v%rg;?r S et%hagae% %r,
and an absqrbent .cor.e(l.i,qui d.—absorftzi | ayer)4sandw ched hetween. the_top
Sheet 2 an®ate BIAE sHERTSIA | GYERPaeEhan ¢5" dmear poTaked PGSR Reer 3
are bonded to each other arouEd tﬂe absorbent core 4, with a_ hot-pelt
adhesi ve oF%%H%?QTtﬁ%l%% Ve 2 %u’a‘E(%FCF'BHé)??PiFr-QC%‘ﬁf‘g‘?W ng
solvent 8 which is coated in pol ka-dot pattern on its surface to be faced
the top shd@&t ¥olafdl®idk rAthCi-s basically so constituted that the part
outside its ring structure is hydrophilic while the part inside its ring
structure is hydr phERfAPEgEPeRe art - ke fththeeinventiobesiendretaing
(foreign conpounds) inside its ring structure in the presence of water.
Pref er abl y SAHCISHIOdeAisise Lved d8esnaht adnanNeit e ise Liesrtadhr fived
(unconpl exed: that is, it has clathrated nothing in its ring structure) to
easi |y cl athif dihe tsrl it . nReforg sisqovihvercysiodextbin coxbshedini thea
smal | amount of cycl odextrin having 7 clathrated (encl osed) perfune or
the |ike. AMaywkafickeildglivent 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



the'cycl odextrin for use in the invention is essentially a-, ~ or
y-cyclodextrin and/or their mxture. Mege preferably, it is
chem cal ly-nodified (nethylated or acetylated) a-, [3and/or y-cyclodextrin.

In the illustrated pantiliner 1, cyclodextrin is dispersed and dissolved in
the solvent 8. The solvent is a liquid or sem-solid, not volatile at
normal tenperature ( 20C) . In this, since cyclodextrin is kept dissolved

in such a Likgquid 1< i f . rature,
s ot SFioet EPerEmaTty S0 3ahtE edio s i) hEv Eho WEOTL 1 AGRRERE T T
the air. Therefore fore the pantiliner 1 is used, cyclodextrin therein
does not cP8Fh gﬁgrcgﬁﬁg ﬁasgéxisting inthe air. On the other hand, when

h ili 1 bsorbed the disch duri i , j Sti
i nthe di Schar gesTE STOBGH PITEPLUR At 297 1 T ROMBHIY 17 R B5h t ne

solvent in theI?anti iner _1. As§9 result, thi cgclodextrin clathrates the
odor mat er LZPR BEPRHLERS LGP §e S YRF QRY kena ILREO Y850 i 3R Y bHl 202819 bn.
Since the solvent 8 with which cyclodextrin is fixed in the pantiliner 1 is
liquid or 88fi £88I pEterrtYBRLCHIAN Ha SRV e He 1saprriprablYy ahdlepts ans
detract fromthe soft_feeling of the pantiliner 1. However, if cyclodextrin
to be di sserre@ungd geservedtfnam sripshyl aitrate tawpdiathyd phihdlate . n

pantiliners by use of the solvent, the solvent will vaporize while the 8
pantiliners are sTbeedychadextsia mayube, atprreizl byiovatiiyiatied amliaify in
the pantiliners. If so, the pantiliners will be hardened and will |ose

their soft acetlylagediher-saife raklcgppbdexardal.vents which solidify at
normal tenperature. Preferably, the solvent 8 does not irritate the skin of
wearers and does Mbe bBalweaty magyr wipdlionaflllye e adm latmdredsddicase ddoe
preferably, it is acceptable as an additive to cosnetics . For exanple,
preferred damhihiddor setkcaedpfopy lzeod igleycolilidapredpyhenévgkpdataenon,

1, 3-butyl enediol, and ester-type organic solvents such as triethyl citrate
and di et hyldjatdneddons alledrtsi Ng amdi | ivgreoisdlubleot dawvitadtheni 40C.
The cycl odextrin content of the solvent 8 is not specifically defined, for
exanpl e, fa&drpwhr ween 1 and 80 % by wei ght (by mass ) , but preferably
bet ween 20 and 60 % by wei ght. However, since the viscosity of the sol vent

8 having a | arger pepFlead®ilyl,i RheoBbeRent lils Bpplaeacto hbelegk¥esheSoni | |
be difficult to handle in the process of applying it to the conponents of

the absor baife afdp CGdeetVHAPUshdBiBESSHERY B&renpl oyed for applying the
cycl odextrin-containing solvent 8 to the absorbent core 4. For exanple, the

sol vent 8 may be coat ed gResf VW EdcRYpPBEN ObF aTSE OhRERENEE Or a roll coater
or may be applied thereto by use of a spray. The cycl odextrin-containing

solvent 8 may be gapj.ied Q 4NpaBRLLieySWutatRyOhdipRRSYda e 0se 4 W th
no non-coat ed
pantiliner, one embodiment of an absorbent article of the
invention;
Fig. 2 is a cross-sectional view of Fig. 1, cut along
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



9 space thereon. If so coated, however, the absorbent core 4 could hardly
absorb the discharges. Therefore, it isgdesirable that the absorbent core 4
"has sonme space not coated with the solvent 8. For exanple, as shown in Fig.
1 and 2, the absorbent core 4 may be coated with the solvent 8 in pol ka-dot
pattern (dot-pattern). Alternatively, it may be coated with the solvent 8
in stripe pattern or spiral pattern. In the illustrated enbodi nent, the

cycl odext r { Rgoat-ah0hgs &et¥EALaSnéseapp! iRyt o the aSLGHC?TLacCi%ng e agRgor bent

core 4. As the case may be, however, it may’ be appl | to one surface of

the top shggksgetBabelPrasokPodhe QL bRAE Wi SenodiiehS d b Ublcdidte

enbodi nment ; vent IS applie o (he absorbent core on 1tsentire

surface th 3 S t. 2. t he case b Q r, .l y be
appl i od tobsrOTEreE dht dmvESEIos | Algerh OF X REORSaRPEbEy DAL ArEY OF
direction gf the pantiliner whi.ch essentjally absorbs the discharges. If
desired, tﬁégSOﬁVeﬁPQSa&ﬁﬁgbﬁﬁFaﬂﬁPe'ﬁiégéLtion to cyclodextrin, any ot her
odor inhibitors (odor._controll.ing agentsg sich as_zeolite, silica qsl
activated carbon, PHeTRORR 1 Fgidnt drraBeBARTEIAPRE habdf -3 dilAsies Layered

anti bacterial conpounds or nixtures thereof. Activated carbon usabl e herein
may be addStFVPErdEFoSPTRASSEIFE & LdTBAANBRIYAONSakORISOASWEpbRAE sthadrl

aci d-deposited activated carbon (i.e., inpregnated activated carbon such as
t hat i npr e§RakeBtwiR HH9GE icostagd H?-th‘éngﬁiﬁlélw FeWPABRESERAIRRFVE 10
X/ nM-nAl QZ2ySi Oz~zHZO, in which x and y each is an integer, Mis a cation,
and n i s at@gafdgschBargre, catl igwid-Nmpenviduss backosbeehtd dhat sbhalbhgpl e,
Na+, K+, NH4+, al kyl ammoni um cations, heavy netal cations, etc. Bentonite

i s a natur&ept dar dirged cootadsswishctbe badeowears afidthedveardentand te.
However, it is desirable that the additional odor inhibitors are so limted
t hat they do absorbertcore ( idquideablsodoing dayer )f 4sanden.chieddyetwamxtrin
The top sheet 2 of the pantiliner 1 is nade of a |iquid-pervious sheet

t hr ough whithle togusteeits2handeshsurdclassheststY ualindithdbar ghs, topi sieeemnd
sweat can pass. For exanple, it may be made of perforated, spun-Ilace

non- woven faland,thdaramk | yhéetdddanenbonded ftabreash pothdr barmledd Nolme woven
fabric, air-through non-woven fabric or the |like of natural fibers and/or
synt heti c fabs@rbenty cuome e mEdh af hatpailer adhésies rshbeet 1ake. The

pol yet hyl ene, pol ypropyl ene or the Iike. The back sheet 3 is inpervious to
liquid but gpsyorisant tereapias BotyCXSd@kErihticbatsRAengfscl vty el @hidhresin
sheet or the like. The back sheet nay be made of non-woven fabric, with a
wat er proof if§ lcBateid'dnl pbekAQ8ed Petveen dheibacdushasd wdet hecabsendent
core. In case where the pantiliner is superposed on any other absorbent
article, itpateahest may be a |iquid-pervious sheet. The absorbent core
4 is fornmed of an absorbent material such as beaten pulp or a m xture of

beaten pul p and sggen odekkrakS95PBAE1LQLYPBE0 ShdOI¥uidd hadthenkeghep pul p
or the m xture of Deaten pulp and super absorbent polyner is wapped in an

absorbent  ¢iftedi i ikisSEURg Yt drKes niifrdph 151 AnSd PBRE iddrteinSagebeen

described for one enbodi ment of the absorbent article of the invention. Not

limted to fy %iﬁr%%tm&%wnigSngg%gﬁaﬁhe.t chexoate;aehabé%@ﬁ%tes

articles, for exanple, sanitary napkinS, open type diapers, panty type

di apers, irKgHg'sggg: i C . sAani ]ﬂggﬁrb .pnads; . etc.s Ln

addition, i !éia soFag%ﬁ?%gﬂF% tgkag%éﬁgdé%%ﬁ%%sa e gg%é?%eﬁ?xﬁrgﬁgﬁes

that can bestcy‘\?&gﬁeéj O{n' r&:}]ié)' lp?}.te‘?séar{égr dB€ water. Preferably, the
cyclodextrin for wuse in the invention is unclathrated
(uncomplexed: that is, it has clathrated nothing in its ring

structure) to easily clathrate the odor materials. However,

it may be combined with a small amount of cyclodextrin having



Anong these absorbent articles, diapers, incontinence pads and others that
shall absorb a |l arge anmobunt 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 nay be applied to the absorbent core 4 on its

surface th h e sheet. 3_on its,surface
That f aces tASIAASSnbRRC PRt ] ber tuBe, hE HAF: AT i Mt SredrreRal”
absorbent article_in which the absorbent core 4 ijs not existed. EXAVPLES
The i nvent FBR FECURUERFRIR FRTNGPE tRURT WNGNt I ich @SSR aldY, e
fol |l owi ng Exanpl es, which, however, are not intended to restrict the scope
of the invBnt PENY-CG¥F CFXEHLYARPLIF dfRe LR idt iR i oMogle Rrsderabilye, one
enbodi ment of the absorbent article of the invention. Methyl ated

[err]-cycl dgexsr cheparadlyr-mnoddfiles dmeyhydated was agedy latas)clcoderi n.
Met hyl ated [err]-cycl odextrin was dispersed and di ssolved in a sol vent

{ propyl ene agdyoal y-¢yclodeytemndi ol , di propyl ene glycol or triethyl

citrate) to prepare a 50 wt% solution. 0.04 g of the resulting,

cycl odext ri n- cont &hni e sciMarat natedir papdd lames aly opcyhbedextrim is
pantiliner conprising a top sheet, a back sheet and an absorbent core

t her ebet we @ spersiesvandn dHisggolvedrhia pare isoeenthali nFhehesaloferghdast an th
the solvent applied thereto was tested for its deodorization in accordance
wi th the matikeddenisiemisdoldldymot oolatiilerat horina Ittaigraraanie chatme
(i.e., tinme variability), the pantiliner was stored at 40C for 1 week, 2
weeks , 3 vmekaier, dineeksycladektiin itsckeptd dissdolved eadsuichad iligu ifebr
conparative sanples, a pantiliner with no cyclodextrin applied thereto, and
a pantilineyr Wemi-gwdliddesivientdnetovsedtiledast hbivdl voémperatptaceitof the
sol vent and applied thereto were prepared in the sane manner as above.
These conparsatiote PBfbst i Be6EgHEr €nébseontaiced Widh hiidtiepdgena@adinn in

t he sane manner as herein. (Measuring nmethod for Deodorization) Acetic acid
was used asex@btodRy ifhask. IHEr&ford) before the pantiliner 1 is used,

cyclodextrin therein does not clathrate compounds existing in
the air. On the other hand, when the pantiliner 1 has absorbed
the discharges during its use, water existing in the discharges
is brought into contact with 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 bgen dropped. Wth that, the
pantiliner was put into a 300-m 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 anpunt of acetic acid) in the beaker.
The degree of deodorization is obtained according to the follow ng formula:
Degree of k i : esi dual ce i i er in
which the PanrSutbeks Hhe shobelt sl s oo TEhb Y Ol I E

heat ed) - i | . od concentration in_the heaker in.which ea est
canp e vas REIREHT) 18 Bhe PRRE T LRBF Ot o i a i AR S MR 4 Honi ch

t he cycl odextrin-free, non-aged, control_c rative_sanpl e s. heat ed) The
bt af meddirEaaPed ATt pAG LR she ki For | TRT IR . wrEs Tame £Rabh eI i ner
only" indicates_the data,of the cyclodextrin-free conparative sanple, and
the graph 5P SebVeRESoWhigH, éaﬁééltfwea&oﬁlﬁéﬁ‘étli VEMPLIBE L€y whi ch

cycl odextrin dissolved in distilled water was applied. In Fig. 3, PG neans
propyl ene gl ycol ;PReterabhpqriche splyianf 8ndeed notpporisans H?‘Brﬁiﬁy} &ife
glycol; and citric acid is in the formof its triethyl ester ( triethyl
citrate ) Weargrgfand@dges seib/eaye anyrkaxmeel infpnesgesmn huvapdadiesner
sanpl es of the invention. As shown in the data of Fig. 3, the deodorization
of the 1Mopenpréferablunpitessofcchptablems em addhtgherte Irosmetdicsof t he
conparative pantiliner sanples. This is nore remarkable in the sanples aged
Wi th tine. Fore egampleypporafertead t dce ddddls ypechr ganipropyileme gliybdlhe
ester-type organic solvent can highly naintain the deodorization function
of "nmet hyl diipdtopydlendexgiliyadli nantisol p@rbutylenédsol Theampdnted et yganpl es
of the invention were conpared with the conparative pantiliner sanple to
whi ch cycl ederatriicrsali vermt s sdchraslt stiekhgd oietrert ehand dd et hyipbhelda 1 dthe,
surface of the forner was nore snooth than that of the latter, and the feel
of the forggnl Wavibet kebdildmd imd dhendttiiRier Ahasetadoerth in detail
her ei nabove, the cycl odextrin-containing absorbent article of the invention
does not |ose therHeodsfdVade oy ininConden® 6FClakexsolvehber®i Asheaisr e
use, and well fulfills the deodorization function of cyclodextrin during
use. | n thepaRgarikent yankifehedof tbireekaMgnE| ofh 1 Citd Meoiiddh 11 antii 3@ds by
use of a liquid or sem-solid solvent in which cyclodextrin is dissolved,

so that thipy @OeshHQbydRidSr! bR éfer 91§ pavdeanorh £aals 4 byee shsor bent

article.
However, since the viscosity of the solvent 8 having a larger

cyclodextrin content will be larger, the solvent 8 will be
difficult to handle in the process of applying 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



Whi l'e the invention has been described in detail and with reference to

specific enbodi nents thereof, it wll begapparent to one skilled in the art
t hat various changes and nodifications can be made therein wthout
departing fromthe spirit and scope thereof . REPLACEMENT SHEET 2 n FEB

2003 15 What is clainmed is: 1. An absorbent article conprising a
| i qui d- pervi ous top sheet, a back sheet and an absorbent core sandw ched

bet ween t hesgaye stpetesd tie a as{)@ft, ein cyclodextrin is
i ncor por at ecF under t he conditioncég? el’ngh%m%;s%%‘\/eéy PRSPFRERY opre 4

sem -solid V ' . he cycl odextrin.is unclathrated,
and t he solcidgin]i&i‘%rggyléﬁs@%kgeﬁl%&%{%ﬁé zfrﬁet)é’rﬁjl vEtS dRBLERRER - t ype

or gani ¢ sol ,tm? | Nt dj ol -type organic solvent consists of at |east
one conpound sel ec garé) égf:rL(me E%:r(?p%ﬁeer%e%@sy@glm,e §PPFEpHPEnECGLPdoVifRdthe
1, 3-butyle | ‘% nd fhe ester-type organic solvent consists of at |east
one co oun%edl‘g rgt:'?éd #?Brﬁ’iar“?%]t PScSReWR d R g dilefRgl 2 pivthiearbserbent The
mp . . ! . et
absorbent article as set forth in claim1, wherein the cyclodextrin is a
partial |y methyIhi¥Y bfurortadmits: &oe golvent- 8oinypeykhedekt pattesn The
absor bent ariicl e as set forth in claim1, wherein the solvent contains at
| east one LR IR A - sePdbeEBatig®lyacl 1t emayi Ibeacgakedactitiat ehle
carbon, diatomaceous earth, and water-sol uble antibacterial conpounds. 4.
The absor b1 %81 § elisStseipe Patitexn comi spiralhpakternhe sol vent is
applied to at | east one of the top sheet and the absorbent core in
pol ka- dot patternlnst thg palivshrasedspembbdpmene; n. the REPyACENERr SIHEET
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



2 0 FEB- 2003 16 5. An absorbent article conprising a |iquid-pervious top
sheet, a back sheet and an absorbent cofg 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, and applied to at ,least one of the top sheet and the absorbent
core in pol ka-dot pattern, strip pattern, or spiral pattern

- Dew s ik o SRR AR S e L Y phefc b A et 86 cal
?{ 1(‘: 3% i 2]n f 3%%%%?95%% glg?% ;?(l:g atf ca % ;aéc g:] &a ég ; & §]‘ (r:]ab? cia ccla dceaﬁ ¢ 3]% é)]ug ajcalc
aJca] caj a]:g%k.ggls (,: aéocraL}%ang f]e(,:qﬁ]acé]!g‘l?al\lm“? a(%. kly l@mﬁotrjl ilumnc]:at ions, heavy
metal cations, etc. Bentonite is a naturalmineral 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 f£ilm 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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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
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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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3l st 10%& Q: Tshsll'lloa%& gdor gg{éﬁét( r 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 cycledextrin
dissolved in distilled water was applied. 1In 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 B-
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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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, the cyclodextrin is unclathrated, and
the solvent is at least one of diol-type organic solvent
and ester-type organic solvent,

wherein the diol-type organic solvent consists of at least
one compound selected from propylene glycol, dipropylene
glycol and 1,3-butylenediol, and the ester-type organic
solvent consists of at least one compound selected from

triethyl citrate and diethyl phthalate.

2. The absorbent article as set foxth in ¢laim 1,
wherein the cyclodextrin is a partially methylated and/or

acetylated, a-, B- or y-cyc¢lodextrin.

3. The absorbent article as set forth in claim 1,
wherein the solvent contains at least one odor inhibitor
selected from zeolite, silica gel, activated carbon,

diatomaceous earth, and water-soluble antibacterial

compounds.

4. 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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liquid-pervious top sheet, a back sheet and an absorbent
core sandwiched between the top sheet and the back sheet,
wherein cyclodextrin is incoxporated under the condition
of being dissolved in a liquid or semi-solid solvent not
volatile at 20°C, and applied to at least one of the top
sheet and the absorbent core in polka-dot pattern, strip

pattern, or spiral pattern.



