« ;1]e3eV4AS(6T4=C#1 CYCLODERTRI N- CONTAI Nl NG ABSORBENT ARTI CLE BACKGROUND OF

. THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to an
absorbent article for sanitary napki nsl, pantiliners, incontinence pads,
di sposabl e diapers and the |like. Mre particularly, it relates to the
absorbent article having a deodorization function. DESCRI PTION OF THE
RELATED ART Absorbent articles for sanitary napkins, pantiliners;

. incontinence pads,.di i r d the |ike are essentially to
absorb human discﬁ¥§£§§§§§ﬂfﬁ£§ﬁﬁﬁaﬁ§f§§aﬁaﬁ°ﬁﬁﬂﬂﬁ,Aﬂﬁiﬁﬁﬁu di schar ges,
bl ood, nenstrual discharges, 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
- workers who treat absor béﬁc%WQﬁ%@Fhé?ﬂ%&WI@H the discharges. In
addi tion, when the wearers keep on wearing the absorbent articles having
absor bed FF&iD AF SEWar'gBENTEY oor gani sns such as a bacteria generally
~present in crotches and therearound will propagate with the nutritives in
t he di scharges, TRRIPRREENE ¥BVEDELABr rahpteastntamddrsnriSone gpriiorlearts are
known to renove such unpl easant odors . For exanple, Japanese Unexam ned
Pat ent Pfisit catdmit{KOkandpkibns Hei pent3138684,di Sclcoses nemeabs qrazkryt
article with an absorbent 2 sheet disposed on the top or back surfaces
t her eof , dispusiadilie Adapbssrdmshthellddte coMbaenmaminidiat by, dk rs8lldtess gel or
acrylic resin applied thereto by coating or inpregnating. In this, the

"~ . anti bact éd dihssidhsmrhgrit artaicrhd iaviasy m adeadudr ot em afurggeids. prevent s

- mcroorgani sms from propagating to give unpl easant odors, and the odors of
the di schaspslrrioNaRIarHE eEh#rd ;ardhe deodori zation function of the
anti bacterial agents wth deodorization deodorizes the odor of the

di scharges. | nt absatrbentl abeerxassnedrPaaritaibhasiainon gdohyodnd¥as, Hei sei
10-508218 di scl oses an absorbent article with bentonite clay for a

deodor i zeimddmipaicd egadeat,0 anspBsapbentdtopéers herrRdf thEoWeYRE, 4ihe
absorbent articles disclosed by Japanese Unexam ned Patent Publication

(Kokai) MNassdiai 561 11pte8 s rdN Gumaine HAgkthaRdlkesUsgXAN: Segr Pat enteddib) i cation
. (Kohyo) No. Heisei 10-50821S are problemati¢ in that, when they have

absor bed dientd] $6la3MaaSHi5BRad8099h E&Sq S Hehsas w1l HEacAgLgRE  hentonite
clay therein is directly kept in contact with the dischargés. Such porous

deodori 2y tbf réhgi s lt"hfe?{l%%s1@5§89£e@cﬁé}9@4€9‘é§’“¢h@rb'ﬂ§ﬂ&ﬁi $hAgr coul d

not satisfactorily fulfi t he deodori zation function, , as a result,

hubl | caf RemcARkLOR BAER0 Wild SIEES WELELREL| MM RRIGHE LN

Publ i cati on (Kohyo Hel sel 4 di scloses a pantiliner co ining a

deodori zef,&f 4RCHIY LY s(WAE1 BLLAE &) «BuGkOdRX 41 db RVl Beka BaMd ¢l €
treat absorbent articles having absorbed the discharges. 1In
addition, when the wearers keep on wearing the absorbent
articles having absorbed their discharges, microorganisms such
aseabacteriagenerallypresentincrotchesandtherearbundwill
propagate with the nutritives in the discharges, and will give
further unpléasant odors.
_Somepriorartsareknowntoremovesuchunpleasantodors.
For example, Japanese Unexamined Patent Publication (Kokai) No.

Heisei 5-68694 discloses an absorbent article with an absorbent



.3 sihze of at nost 12 mcrons. In this, the cyclodextrin having such a small
particle size clathrates ( encloses ) odor materials existing around it to
fulfill the deodorization function. Before use, however, the cycloclextrin
in the pantiliner absorbs moisture in the air and cl athrates conpounds
existing in the air. As a result, the capability of the cyclodextrin to

absorb odors while being in use of the pantiliner will |ower, and the
deodori zaghee+f HRGLLARJOE ot panLi Li el ' erefore.pogr. In
addition, since thtg cycl ogeglstrai ﬁg s%%n}?%c?héeﬁgfa%??%{rllgerngél}’sf’polvfhé‘fl{])‘,&havi ng

such a speg.f i / i art | . Sl Z ve;. Lt easily drops away
‘fromthe gglseor%%énc%y%% c?ggegheédpa %hlfé pglf)’l%?gggiggﬁlgllsos LY oggg Wing a
pol yner a ind Lor . f ] Xi e _powdery cyclodextrin to absorbent
] ol es. ReRvdiRCRest S abbtt 08 LIS POLAY LoRk I ¥ bk e RS EESr b
. articles tainj it nd_ detracts .fromtheir soft feeling. SUMVARY OF

THE Il\l\/EN%?%ﬁ'Anl:g%j SHEATHE Yy eReildT s sIB flovPGE YAt Cabs8F BRnt3Sar ti cl e
cont ai ni n%lngjg)eo%ori.zaﬁ[] in_which the fynction of the deodorizer does not '
| oner bef 2E TERd-Ahag QR bR dtS SHED ek ARLETOS TORR 1§86 IE 8o RIARAGAtIN ST f ect
while in yse. .Another object of the invention is to provide such an
absor bent “&r fJF'XFeuEBi?QF’%\PHgO CHRodd A Woéﬁcpédﬁg?rcﬁﬁcﬁlww @re he
cyclodextrin is well fjxed without detracting from 4 the soft feeling of
the conpofEREI9TRhe WisortRenttR®t | EPedonégatdrng Conghiaspe@E ofthehe
invention, an absorbent article may conprise a |iquid-pervious top sheet, a -
back shee@l&idPagterisdr pepite sricsdpadrsiaationderdonezeshshedor mfd t he
back sheet, wherein cyclodextrin is incorporated under the condition. of
bei ng di s§&evedsrhaggeisqui Enberaehiosali dnevinened idatemt RUbldcrti2OC. | n
t he absorbent article of the invention, deodorizing cyclodextrin dissolved

~in such a(Kehys)atiol-e Hegiswdntl 0-5 0B 28d diysalins esolaremths Befeorte auseiclidhe
cycl odextrin exists in the :

with bentonite clay for a.deodorizer incorporated into an
.absorbent core thereof.

However, the absorbent articles disclosed by Japanese
Unexamined Patent Publication (Kokai) No. Heisei 5-68694-and.
International.UnexaminedZPatentLPublication_(Rohyo) No. Heisel
_10~508218 are problematic in that, when they have absorbed the
discharges, the deoddrizer such as silica gel or bentonite clay
therein is di;‘ectly 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. |

IntefnationalUnexaminedPatentPublication(Kohyo)No.
Heisei 8~508424 discloses a pantiliner containing a deodorizer

of uncomplexed (unclathrated) cyclodextrin having a particle



. fromthe softness and the feel

. nonvol atile solvent in the absorbent article, w thout being brought into
..contact with small anount of noisture gn the air, and therefore it does not
clathrate ( enclose) the odor materials in the air. Wen the cycl odextrin
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

di scharges. As a result, the deodorization function of cyclodextrin in'the

absor bent sggbi 6f atlarstNal mewebnhef ofg Uses, lWhAddiyi 0CR v
cyclodextrin is fixed in the absorbent articl eﬂ’bygglc|1i"gi{‘}’?‘ctr?‘{%rEE E%‘rﬁ’“ilgol id

From Che 01 1 neah B e ool Lor TR barmsninretar e ne AR bRk STl el

e conpon S Pticle.
Pref erabl My I trin j orhent ;article of the invention is
- unclathra?gésbﬁfggggggﬁéfé% y?BtEgggg éeﬁ?I H%%%%%r+%%WH%%s%HP8¥%OBr 5
- ester-t | & SALY r Lvel y, havi.n boi |.ing. point not | ower
han ﬁo%?ﬁ%ﬁégé{% i fé%?ﬁ%&aﬁfe?@i%li? sél%:rgnglr?slﬁﬁcmd_ Jl’éa e3P o
ropyl ene_gl propyl ene. gl ycol .andl , 3-butyl enediol, and the
_ gstg¥-typ%8%¥g§%?cgéo§§€n l?s?éﬁeé%ﬂ%ﬂﬁ%}%ﬁ q9¥¥99n9ﬁeeééﬁﬁé&ﬁdl§eFE§ted
~fromtriethyl cjtrat 1a di,et hyl phthal ate. The cycl odextrin -may be a
- partiall y_ggr%f h)%%taeﬂg%ﬁ:gﬁbg:h.aec8%'9?&11&'&%17;395th_e BYcyodgErBHRAT RRSOThe
sol vent By, Rt i .0 Ihy contain_at ] east one odor inhibitor selected from
zeolite, Si ?Fgawrblenf? aeclﬂ%&f‘eﬁs‘éa‘?% e pagtetapesudibhriavemn@nd the
Mater-solgbggﬂanti acterjal conpounds. Preferably, the solvent is applied

|
‘to at | eaSE°ORELBRACLAR (TS &fd the apaRkbbiketorkeimRl BSEBESCRI PTI ON

. OF THE WNGS Fig. | is a partially cutaway perspective view of a
S eretore’poer. In additien, since the cyclodextrin used in

the pantiliner is powdery, having such a specifically defined
particle size as above, it easily drops away from the absorﬁent
article. The patent publication also discloses us ing a polymer' |
as a binder for fixing the powdery cyclodextrin to absorbent
articles, in which, however, the ﬁolymer 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 absofbent
article containing a deodorizer, in whiqh the function of the
deodorizer does not lower before use and the deodorizer exhibits
the good deodorization efféct 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



. adhesive or th

- pantiliner, one enbodiment of an absorbent article of the invention; Fig. 2
;is a cross-sectional viewof Fig. 1, cut along the line Il-I1; and Fig. 3
~is a graph showi ng the degree of deodorizatian in Exanples and Conparative
Exanpl es. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The invention is
described in detail with reference to 6 the draw ngs attached hereto.

Fig. 1 is a partially cutaway perspective view of a pantiliner, one

enmbodi nenthef sﬁﬂtabéélbﬁgffoﬁrﬁﬁél&lﬁgoﬂmé ryfq:tﬂé)%ibs@r%enitsia%ﬁg_c Sn Fig.

cross-sectional viewof Fig. 1, cut along the |1 ne TT-TT.
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1 qui - pervi ous top hon ST AN HLG Ie%{lﬁ‘!‘%j@i |5“(r2)§10't :flsfgftrbwaékhsﬁ ne.
( : : [ -

skin of agpearer ﬁé;str r&ﬁr&!dﬁll%é he; ¢ éf@%%ﬁ?%o{i‘ﬁeto n&gﬁgﬁgraoqaqqﬁg T

3 that shall be ke in direct confact rer,

ANd-a ( L]0 qui d- -bi layer) 4 sandw ctiéd between the top
2Ege?n2agﬁgat ekgggﬁﬁgﬁgggggg ?gﬁgﬁ?gﬂggﬂgg?%%ﬁgﬁ: %?Pagﬁe?ﬁﬁuﬁh5Pffheet 3
3 th . th b bent core 4, with a hot-ne :
Sihesive BRER SRERE S e Bl R s SBC Gy e Bbser RRd8BnERen g
' - 8 seh.l ted in.polka-dot patterh on-its surface to be face

the top sFonrthibh EPBhe AiBRoIREE tals 1 Gy ache s iekp ik odrenpar
outside its ring structure is hydrophilic while the part inside its ring
structuren?g'ﬁ9g?gbi8bPE,2€y%10dextrin'clathrates (encl oses) ol ecul es
(foreign conpoquiéiins'de its.ringéstructure-in the presence of water.

- Preferably, the tyciSu8REPTRSEr 25 Cilﬁd?ﬁetli;]%\ﬁémqr&itqrb Fﬁ@ﬁfﬂj'ﬁ?g?e) .
casi Ty ol ST RIONERERLA TS ART R o SUGHReDORVOLAE iy BeLionbiimed ineth b
smal | amount  of cycl odextrin_having - clathrated (encl osed) perfume or the
like. Al sBYpFBPePRBFFRtr heBRfRTBAIBREr i APOFYBdedentrha emiensi dn ithe
essehtialggn95iatile solvent in the absorbent article, without being
b.roug_ht 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 liquid 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



-+ (3-or y-cyclodextrin and/or their mxture. Mre preferably, it is
.‘chem cal l y-nodi fied (nethyl ated 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 liquid or sem - solid sol vent not vol atile at normal tenperature,

is notg sture generally existing in

the air. f{er efsEoifﬁé ng%rlle:r% e pan E?EF ﬁ% ftglg‘gydlsed‘n%c@g’fod‘& P herei n
does not ¢l at rate co existing in the air. On the other hand, when
t he panth?% $ égh%% %&%%d the discharges during its use, water existing
~in the discharg S brou i ntact with the cyclodextrin through the
solvent in the p f dCder 1Pr egaggguﬁ LERAETCHRPoTRRPPTAL FRl 87 58S the |
“odor nate rals_in ghe dISCh g3 to fulfill. the deodorization function.
Si nce the E%PPEHPY P XA &95?8&3?9?H&Y99%?&%& Brbtkgleagdiirilner . 1 is
liquid or semi-solid, it does not harden the pantiliner 1 and does not
detract 3% “tfrf‘eeé&ﬁf-ft@m RGIBPLEhEOPRRRT| Hherrelenabien e, 1passyeredextrin
to be dissolved in a solvent volatile at normal tenperature is fixed in
pant i | i nefQUERURE Sedeqtipd SEPUdRietne sdtvake ana diespydi petimlaeethe 8
. pantiliners are stored, and, as a result, the cyclodextrin will solidify in

the pantilinersThs c¥6 Lodex it Mavndes anbrrthalhnr nehbylanedvwand/donse _
their soft feeling. The sane shall apply to solvents which solidify at
normal t eapetnlaved, Rref ef-abby, ytdyeelsulasami8 does not irritate the skin of
vearers and does not have any harnful influences on human bodies . Mre
~preferably, it iEhexgEpen aay ept beillyecontaiosnet | teasEoonexadpt e,
preferred are diols such as- propyl ene glyecol, dipropylene glycol and
1, 3- but y| emkethbtor sed esdtest ftypezarylydre c sidliwargslsmhmtteﬁi eahybngitrate
~and di ethyl phthalate, all having a boiling point of not |ower than 40C
- The cycl odiextenaceons enteafthhe sahdentws8tées-solusbeci f asdibyctefiaed, for
exanple, falling between 1 and 80 by weight ( by mass ) ( but preferably
bet ween 20cmpousds =~ by wei ght. However, since the viscosity of the sol vent
8 having a larger cyclodextrin content will be [arger, the solvent 8 w.ll
be difficult to heilmablyt theprsadesmtofisappipliieg itb &8. 1EBgeCcoAROAENt S Of
the absorbent article. Various nethods nmay be enpl oyed for applying the
cycl odexttha- eopt ehaetJasal ¥vRot aBsbobehe apselbent core4. For exanple, the
solvent 8 nmay be coated therewith by use of a slot coater or a roII coater,

or may be applied thergkorPYDHSEROPTAORPHAYTHE DRAWINGS
Fig. 1 1s a partially cutaway perspective view of a
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



- The'.cycl odextrin-contai ning solvent 8 may be applied on the entire surface
~of the absorbent core 4 with no non-cogted 9 space thereon. If so coated,
however, the absorbent core 4 could hardly absorb the discharges.
Therefore, it is desirable that the absorbent core 4 has sone 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 - pat t ena)drAisgaait ¥aENeq | he B De riQat qd jwi th the . sqhvent 8 in stripe
éatte?n or-spifal %%ttern. I% tH% il?ustra eg éhbodpnen%,agﬁegat way

‘cyol odext pénepit el vl R 5oL ¥allbar | £iA0P] LaL dhshEnsE 1308, of oLhe apsor ben

core 4. As the case may be, however, It nay be appliedto e of

: he illustrated
(Lhe Lo sipelcedmlrneRsehRIoRSORDEN, G0re dodlldle Jojaplrales,

enbodi ment, the solvent 8 is applie he abSor

surface tﬁfé.fPFEﬁuEhgléRQ §ngii§e.f§5%?e case may be, however, it may be

applied to only the cenfer portion in h oflthe X dLrecLiog_anﬂ Y .
directi f th il iner whi ch_essent] al absor bs the di scharges
desi red: the soSoutolThds Edrat 2 BEAUH LHoh § S8y a BBéﬁﬁrfLﬁ}’eﬁﬂgl ot her
d i nhi bj r.controlling agents) such as zeolite, silica ge
et vat od SaESRE SRR B SRR S Yo bees s shz?l -
~antibacteg] onpounds or m xtures, thereof. Activated carbon usable herein
ﬁgy be agtgd‘lé ?%%pgt g'péﬂogﬁff“gg 3‘8??9‘5{:@6"%%% Sé‘d@hoﬁza éﬁé’_eﬁﬁlaég’oﬁﬁsél‘f@r i
i d-depogsjted activated carbon (i.e., inpregnated activated carbon such as
? ﬁ:at i ngr'ﬁsé‘b%ﬁl&&ﬁ}ﬁﬁ%%ﬂ l?af?q‘éfhdaaﬂa?.rvz'éﬂﬁib%:we@ 3e§1ﬁsg§maéd b? 10
x/ nMvAl OZ~ySi Oy2Hz0, in which x and y each is an integer, is a cat ion
and n | Sz'ég%%ai‘bgglo?e%&%ﬁa%ﬁﬂw ithe vddeTraaes &hei wrsretorarganpl e,
Na'-, K, NAH_, alkylanmoniuncations, heavy metal cat ions, etc. Bentonite is
" a nat ur al *HPREPEPERAF IR (( dda4 Lezrbsanbiast baver) drmhbaichmdbatweehe.

However, it is desirable that the additional odor inhibitors are so limted
_ - the top sheet 2 and the back sheet 3. In this, the top sheet

- 2 and the back sheet 3 are bondéd to each other around the
absorbent core 4, with a hot-melt adhesive or the like. The
absorbent core 4 has a cyclodextrin-containing solvent 8 which
is coated in polka-dot pattern on its surface to be faced the
top sheet 2.

.Cyclodextrin is basically so constituted.that the part
outside its ring structure is hydrophilic while the part inside
its ring Structure is hydrophobic. Cyclodextrin clathrates
(encloses) molecules (foreign compounds) inside its ring
structure in the presence of 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



- that. they do not interfere with the deodorization function of cyclodextrin.
."The top sheet 2 of the pantiliner 1 is,made of a |iquid-pervious sheet
through which I'iquid discharges such ad menst rual di scharges, urine and
sweat can pass. For exanple, it nay be made of perforated, spun-Ilace
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
~syntheticg r perf at res sheet of
polyethyle%%@ﬁfé ?%r py %ﬁ%e%?q§%9f$ﬁ$ FOBPFgf?ﬁﬁgiﬁrous to.
“liquid bu% erV|gq3 to vap ﬁo For exa i.S nade of a polyolefin resin
“sheet or IRE FYRES %%rb% SHRR iy W&é‘téfmnéﬁ fBFERtEABLYCcO-with a
vvaterprooé film bei nterp osenﬁ,e})et ween the back sheet and the absorbent
core. |In Bas® wh&¥é X EIN 1305 §1%€l};§er“ﬁd‘§éﬁeon Hayeophefenhbby bent

article, |ts back sheet_may be a l|iquid-pervious sheet. The absorbent core R

4 is formkB b8 %ﬂe‘abgﬁ}-blénlf‘oﬁﬁfé?ﬂal(m@Ebﬁla‘s}e@e@teﬁcﬁnl{babﬁda pi-xt re of -
beat en: pul p -and super 11 absorbent polyner. To formthis ( the beaten-
pul p or t#@ APkt T DFodsuglt el pul p and super absorbent pol ymer s mwapped K
in am absorbent sheet of tissue or the like. The illustrated pantiliner has"
been described f¥t &€ ekbdurkEateds paptiabipebert, acycdlogdestcrtime is -
invention. Not linmte3 to this, the invention is applicable to any ot her
“absor bent 44FPeEFed, andr désaapred danithar godypRrtns,. opke sgpeedtapsra, panty
type diapers, incontinence pads, medical or sani tary absorbent pads, etc.
I'n addi ti baguid drssembesappd | aaltl eolat ke at-mameiptenpeeathsareit)arti cl es
that can be disposed of in toilets after use. Anong t'hese absorbent

articl es, Tditipe? s sinmeopyiriodestpadsiartemt dssolllvetd shaddcmbsaiguadl ar ge
anount of wat er may be so constituted that their absorbent core 4 contains
a cycl odesrrientontdidi sgleehventt doldthile eseaoriad sehperatlries net
exposed out of the surface of the top sheet 2, and therefore it is not

br ought i nsonditr edmosantaciugkit hirfte ekniaot u@ﬁhemelstﬁrde?bhéﬁall?e
solvent 8 may be applied to the absorbent core 4 on its surface that faces
t he back ekéstifg iartheatikre bakh&raheeé, &eﬂmﬁdﬁhéﬁéhaielhééh.iQQ%%dthe

. absorbent core 4, or to the peripheral region of the absorbent article
- cyclodextrin therein does not clathrate cqmpounds existing in
the air. On the other hand, when the pantiliner 1 has absorbed
the discharges dﬁring its use, water existing in the discharges
is brought into contact with the cyclodextrin through the
solvent in the pantilinér i.' As a result, the cyclodextrin
clathrates the odor .ma\.terials in the discharges to fulfill the
d.eodorization function. |
Since the solvent 8. with which cyclodextrin is fixed in
the pantiliner 1l is liquid or semi-solid, it does not harden
the pan'tiliner 1 and does not detract from the soft feeling of
i:he 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



~in which the absorbent core 4 is not existed. EXAVMPLES The invention is
.described in nore detail with referenc 12 to the foll ow ng Exanples,
which, however, are not intended to reStrict the scope of the invention.
This is to denonstrate the formation of a pantiline, one enbodi nent of the
absorbent article of the invention. Methylated ~-cycl odextrin (bl acker
Chem cal s' product) was used as cyclodextrin. Methylated ~-cycl odextrin was
di spersed, and; gi sspk UWed L ol Mept _(p e n A3 3-but yl enedi ol ,
" di propyl g%e gTycor or tr%e?ﬁ?ﬁ'ca}ﬁl’ata%)é?%%gﬁgﬁa%ggyg&o\ﬁt 2 ‘f’?‘gﬁ. 0. 04
g of the ¢ £ NQ, I N- t aigy ng sol vent .dropped.onto a top
| SRLMLEP O OAE QAEN{] OO 10 19 SehLepl afT BEORPEE I8

sheet for a pantiliTner conprising a top’s

absor bent rebet n_as, shown i ig,.1. Th antiliner. having the

t op sheethg\%mpéﬁn%%%nso‘ﬁjéﬁﬁogﬁp‘f‘ﬁ%ﬁr 17 tef%g%%gt e SaBE §hallg@BBbY i zat i on
i n accordance j{vith th rrelihod %%ioned bel ow. To nonitor its

ti me- depende?? %?lré%%e"?kﬁ? SOLIALLY AR T aBPFRRY ) LERPRTRRAE R} i ner was stored

at 40C for 1 week ks, weeks or 4 weeks, and then tested for its
deodori zation. EH® Yat tRE SQAPBERE 8 A9 PPEi HEFL1vRt® the efdnodtxtrin
applied thereto, and, a pantiliner with cyclodextrin dissolved in distilled
water in %?%@%PWI@%PQEWV%@P&M 1t Hef Bieners engrasay badies t he same
manner as_above. These conparative pantiliners were also tested for their
deodor i zMP%h BEEheraldive LrahRaCceep s s vadditine kot hoanebics.

Deodori zation) Acetic acid was used as an odor material. 5 mM of an 13
-aqueous 10PL g¥aPpteacPyeisriedorrmaslidishpattibm® phepyheneoflyach,
pantiliner onto which the solvent had been dropped. Wth that, the

cpanti | i net1RERPHLRNS ntBl¥eBD0-and bdaklehbudyd enestiod ,at addC éstetOtppaut es,
and the gas in the beaker was passed through an odor detector to determne
t he resi REFantosodyrRDESstIER 88 Yuintgnibant rate anetd betacy dphichat heeheaker .
The degree of deodorization is obtained according to the follow ng fornmul a:
Degree ofaDecmavizatadmoil {fgepoiinal o6dootcbovent tRahonoid, t he beaker in
whi ch the ' o '
: The cyclodextrin content of the solvent 8 is not

specifically defined, for example, falling between 1 ahd 80 %
by weight (bymass), but preferably between 20 and 60 % by Q.reight .
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.fhe
componénts of the absorbent article.

Various methods may be employed for applying the
cyclodextrin—coﬁtainingsolvent81x)theabsorbenthre4. 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



- cyclodextrin-free, non-aged control conparative sanple was heated) -
. (residual odor concentration in the begker in which each test sanple was
heated)) - (residual odor concentratioh in the beaker in which the
cycl odextrin-free, non-aged control conparative sanple was heated) The
obt ai ned data are plotted as shown in Fig. 3, in which the graph of "liner
only" indicates the data of the cyclodextrin-free conparative sanple, and
t he graph - " ipdi cat c rative sanple to ich
cyclodext??%cafgggfggg'infgig i??%%gﬁbt§$8§% rapﬁP?egBSPﬁﬂﬁPgbchepé means
propyl ene I PG S - but yl enedj.ol ; G nmeans_di pr.opyl ene
gl ycol ; aﬁ%ﬁ%’??{ﬁrg]igg’?g ?ggiq‘ﬂlet %%g?g?ﬁgg?'i ?@?#‘?%PIFRA l@s]t%gegﬁfgéi-ﬁyl
“citrate). t hese sol vents re used in producing the pantiliner

sanpl es o?ﬁgﬁe&ﬁ%v n??xélﬂ?nﬁsc%’ﬁ%mﬁ B3f (Y SRS “I@itg.%‘)?,tetdhé’lééo%?i zation

of the 14l an%i4in r sa Iei of the invention is higher than that of the
conpar at i V8 ggﬂ i1 n Prs%’g%’f‘ﬁ e, Af ShpWn i EigerhAishie the aRECERAPLes aged
with tine. The data support that the diol-type organic solvent and the
jester-typ%oﬁ?g%dp%ys?ﬁVééﬂt%ﬁuW¥ﬁQﬂﬂRPrﬁﬂ%ﬂﬁﬂqﬁatﬁé vrdédodiczaprshetunct i on
. of Anéthylgted 3cycl odextrin® in absorbent articles. The pantiiiner
sanpl es of IPhePRRTERR) on ViR TBHpHRLY mi £h TRy coepacatiede wih i kheer
sanple to which cyclodextrin dissolved in distilled water had been appli ed.
The surfa8@lBPNEhB £Br AEFiREsPABEErBNBSt APiRah paktesh.the latter, and the
feel of the former was better than that of the latter. As set forth in
detai | herei nabov®, thee dididdaatad- cohosiinend abstebernycaptiesteiak t he
i nvention does_ngt | ose the deodorization function of cyclodextrin therein
-bef ore useonbAdnKBEISFINEnRt 8s1is ppleiceibtpztite smrffiacet 0 b6rtinf abgolkrbdaxt rin
during use. In the absorbent article of the invention, cyclodextrin is
fi xed by @esect.a Ad ghiedcesesway-lbo) ilbveolerentiti nayhbe apyiatiext bha is
~dissolved, so that this does not detract fromthe soft and good feel of the
absor bent sarfackeof Whid tophshéaventhan hasebeadre dbsotrbead t¢ordet.ai knand
with reference to specific enbodinents thereof, it will be apparent to one
skill ed ihhehélaustrhaedvembodimehangeheasdivedil Bcaki applian ke whde
therein wi thout departing fromthe spirit and scope thereof.
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 portibn-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
cyclbdextrin,_any other odor inhibitors.(odor controlling
agents) such as zeolite, silica gél, 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



+ 15 What is clainmed is: 2. An absorbent article conprising a |iquid-pervious
'top sheet, a back sheet and an absorb 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, the cyclodextrin is unclathrated, and the solvent is at |east one
of diol-type organic solvent and ester- type organi ¢ solvent. wherein the

di ol -type on At ast _oqpe. co d selected from
" propyl enenglggi%l@ i pr 6%6 eis'géls‘itzlcﬁﬁ d-mf{s§ ilq Iﬁte‘g‘? r% Mels

ester-t C e on o nd selected from

'tr|ethyrpglfég?ghaﬁgggﬁe?%f%qnﬁhﬁg?gﬁitﬁ% L%ﬁzggbs§? i EPELQESset

forth in clodextki s.a_parti al nmet hyl at ed and/ or

acetylate§56kgh;-ﬁqg%géggigbdﬁyfgfﬁ%ﬁg ?ﬁkydﬁggpﬂéHPQ§%%Qﬂ%r§§a¥¥t forth

in claim vent .contai ns at | easf qne odor i nhibitor

sel ect ed ]?Ir 0%1@%0 lF"t e’ (?l cgé]dgtomatc? 94t BATRER b gt drhaREbYdear t h,

and mater féygge antlba erlaé I pund% 4. The absorbent article as set
o%égh

forth in c arm Rﬁ%ﬁ%ﬂ E%h@ um ¢ bensonddero aBOVRYSE. Erite 48 the
top sheet nd tgf gﬁ e Jn ol ka- dot pattern, strip Eattern
spiral 3%5 €1 Hienak 4 dndgiitogisngre BPq lepedV|ous

“top sheett ﬁgk sheet and an absorbent core sandw ched between the top
sheet and®PRE H2R% OO, 1RheFEPReCYEEB ek rdapdar iartdiqrofaned iondef t he

-condi tion_of _ bei dissolved ina liquid or sem-solid solvent not volatile
~at 20C, aﬁH°£B§?¥ BiRo at |east one of the top sheet and the absorbent core
‘tn pol ka-dot pattern, strip pattern, or spiral pattern. 17 ABSTRACT OF
THE DI SCLOUSRE Tit§ et@P SheatnyaneifortheYDRADEXTREN CONIAL NENE ABSCORBENT
ARTI CLE Provided is an absorbent article including a |iquidpervious top
sheet, a bh@RISHBEFVARES fhefss stemgcwhd chahiign thetf swtawsss sheht ap sheet
“and the back sheet, wherein cyclbdextrin is-incorporated under the
condi t i onMeRSHENAY Qﬂ%@ﬂﬁx&%ﬁarunina«gmddsweasemansgﬁssi sebweekampleyolatlle
at 20C:

it may be made of perforated, spun~lace non-woven fabric,

thermally-bonded non-woven fabric, point-bonded non-woven

fabric, eir—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 ligquid-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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34]10%&I(%5 rg%é% g&tlcles, 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 caﬂ
be disposed of in toilets after use.

Among these abscrbent 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
cyclodextrinmcontaining 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 thé 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.
Methylatedﬁ—cyclodextrin(Wackerchemicals'product)wésused
as cyclodextrin. Methylated f-cyclodextrin was dis@ersed and
dissolved in a solvent (propylene giycol, 1,3-butylenediol,
dipropylene glycél or triethyl citrate) to prepare a 50 wt%
éolution. 0.04 g of the fesulting, éyclodextrinwcontaining
| solvent was dropped onto a top sheet for a pantiliner comprising
a top shéet, 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—dependentchange(i.e.,timebariability),thepantiliner
was stored at 40°C for 1 week, 2 weeks, 3 weeks or 4 Qeeks, and
.then tested for its deodorization.

For gomparative samples, a pantiliner with no
cyclodextrin applied thereto, and a pantiliner with
cyclodextrin dissolved in distilled water in place of the
solvent and appliéd thereto were prepared in the same manner
as above. These comparative pantiliners were also tested for
their deodorization in the saﬁe 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 beakér in which the
cyclbdextrin-free,non—agedcont;olcomparétivesamplewas
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 obtaineci 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 meaﬁs
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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1'y9#&10%§5§%ﬁés aéedu% tﬁgﬂihéa 19hé0 9?8%h%83@%(%hat 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 pantiiiner samples
of the iﬁvention were compared witﬁ 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 fo;th in detail ' hereinabove, the
cyclodextrin~containing absorbeﬁt article of the invention
does not lose the deodorization function of cyclodextrin
thefein before use, and well fulfills the deodorization
function of c¢yclodextrin during use.

| in the absorbent articletaf'tﬁe 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 Qith
reference to specific embodiments theréof, 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.

absorbent article comprising a
liquid-pervicus top sheet, a back sheet and an absorbent
¢ore sandwiched between the top sheet and the back sheet,
wherein cyclodextrin is incorporated under the condition
of being dissolved in a liguid or semi-solid solvent nat
volatile at 20°C, the cyclodextrin is unclathrated, and
the solvent is at least one of diol-type corganic 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 forth in e¢laim 1,
wherein the cyclodextrin is a partially methylated and/or

acetylated, a-, P- or y-cyclodextrin,

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.
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Title of the Invention: CYCLODEXTRIN-CONTA1NING ABSORBENT

ARTICLE

Provided is an absorbent article including a liquid-
pervious. top sheet, a back sheet and an absorbent core
sandwiched between the top sheet'and-t_he back sheet, wh;rein
cyclodextrin is incorporated under the c_ond.ition of being

dissolved in a liquid or semi-solid solvent not volatile at 20°C.

FIGURE 1



