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'ABSORBENT ARTICLE AND BARRIER AGENT FOR ABSORBENT ARTICLE

TECHNICAL FIELD

The"present invention relates to an absorbent article

' 'such as a dJ.aper sanltary napkln or the like which can reduce

-dermatltls {rash) brought when such an absorbent article is worn -

and imparts no sticky sensat:.on to the wearer, and to a barrler

agent to be applied to the surface of the absorbent art:.cle

More _s.p_ec:n.f:Lcally, the present 1nvent:|.on relates to ‘an

absorbent article such as a dlaper sanltary napkin, or the like .
_-wh:.ch can prevent contact-type dermatlt:l.s (rash) from beJ.ng
.' produced due to a chemlcal stlmulatlon from body flulds such

as feces, urJ.ne, menstrual bleedz.ng, and the. like or due to'_

physlcal stlmulatlon of the skin by- frlctlon with respect to

: the surface materials of the absorbent article, and which does .
not lmpart a. stlcky sensatlon to. the wearer. The. present -

' :anentlon also relates to a barrler agent to be applled to the

surface of the absorbent artlcle for the sa:Ld purpose

. BACKGROUND ART

A problem w1th an absorbent art:Lcle such as a diaper,

sanitary napkin, or the like is dermatltls produced by

attachment of feces, urine, menstrual bleeding, and the like

to the skin, or stimulation of the skin by chemicals such as

a surfactant used for improving the surface properties of the



absorbent-article, or contact-type .dermatitis produced by a
physical stimulation of the Skln due to friction between the
skin and. the surface material of the absorbent article.

In addition, a synergistic acti_on of these chemical and -
physical stimulators.inc_'reases stiniulationﬂ of the skin_and.
swells the. 'skin,' resulting in ‘an increase in the coefficient
of friction between the surface material of the absorbent
article and the skin. | | |

In order to prevent such-contact dermatitis (rash), it
is important to thoroughly Wipe off body fluids attached to the
skin when an absorbent article is, replaced thereby maintaining
the skin clean However it is imposs:Lble to completely avo:.d
contact of body fluids with the skin which may occur during the -
_ period _after a body fluid _has_ become attached to th_e skin and
before the ab_sorbe_nt article is repla_ced.f—The_ effort of
- frequently -ireplacing the absorbent article can shorten the
period of time during which the _body fluids are in contact with.
the'skin. However, there is a limitation to the number of times

of replacement

One method for preventing contact de.rmatitis is to apply .

a créam, -0il, or the like to the skin of the wearer such as an
infant. Although it lS poss'ible to apply a cream, oil, or the. :
like to the buttocks or the anal region of the wearer when the
diaper is _repl-aced, application of such an agent each-time the
diaper.-is replaced is not only troublesome, but also may create
a problem associated with sanitation. That is, the 'diaper wear-er
who has weak skin such as an infant or an aged person wearer

may be infected with bacteria via the fingers of the care person



or helper who applies the cream .to the -diaper wearer.
It has been tried to solve these problems by applying
a skin care substance to the surface of absorbent article. As
one of these trails Japanese Patent Application Laid-open No.
126571990 discloses a method of using a.pH-adj'.ust_'ing agent with
. an. absorbent article for incontinence. This method has been
’ developed based on the f1nd1ng that the cause of dlaper rash
“is ammon:.a produced by bacterla from feces or by the action Ofi '
an enzyme from urine. The ammonia increases the pH of the skin |
- and causes a rash to occur. However ‘a rash caused by a substance
other than ammonla cannot be prevented by a pH—adJ ust:.ng agent
| Japanese Patent Appllcatlons Laid-open No. 509895/1998 -
" No. 509896/1998, No. 510082/199.9, _and No. 510416/1999 disclose
disposable absorbent articles with a specific .lotion applied
to the surface. 'l.;he lotlon comprises an'emollie’nt agent for

1mprov1ng luer.c:Lty and an 1mmobil:.z1ng agent to attach the. )

. emollient agent to the surface of the absorbent art:.cles " The

emoll:n.ent agent 1n these absorbent articles melts by the
wearer’s body temperature ‘and becomes attached to the skq.n. | The
emollient agent transferred- on the skin' surface is expected to- :
reduce stJ.mulatJ.on of the skin by body fluids and protect the
skin from phys:.cal st:.mulatlon by :anreasn.ng lubricity between
the surface of the absorbent artlcl.e and the skin.

However, experiments by the present inventors have
revealed the absorbent'_articles 'disclose'd by japanese Patent
Applications Laid-open No. 509895/1998, No. 509896/1998, No;
510082/1999, and No. 510416/l999 cannot sufficiently prevent

a rash in the diaper wearers.



In addition, these methods of forming an oily emollient
barrier layer on the skin-surface impart a sticky or sliiny
'sensation because oily coinponents in the barr'ier layer attach-
to the skin of the wearer. Therefore, the wearing sensation .
of the wearer or the sensation of touch to the absorbent article _

is impaired.

"_SUMMARY OF THE INVENTION

- An object of the present :anentlon is therefore to. solve
" the above problems in thos.e prior arts. Spec-:.flcally, an object
of the present J.nventlon isto prov1de an absorbent art:.cle such
as a dJ.aper san:Ltary napk:.n .or the like which can prevent a -

rash in the wearer and ‘does not impart sticky sensatlon to the o

wearer and to prov:.de a barrier agent to be appl:.ed to the )

' Surface of such an absorbent art:.cle.

More spec1f1cally, an object of the present :anentlon

' is to prov:Lde a barr:.er agent to be applled to the surface of

an absorbent article, th.ch can prevent contact-type dermatltls
(rash) due to chemical stlmulatlon by body fluids, surfactants
etc. or a phys:.cal st:.n.mulat::.on of the skin by fr:.ctlon with the
surface of the absorbént article and does not impart a sticky
“sensation to the v&earer, and to 'prorride -an 'absorb'ent article_
to which the barrier agent has been applied.

As a result of extensive studies for attaining the above
object, the present inventors have found that, in addition to
chemical stimulation and phy.sical stimulation by the above body
fluids, amino acids and sebum which are spodo'genous materials

of body fluids remaining on the skin are a cause of contact—type



dermatitis (rash). :This finding has led to the completion of

the present invention. More specifically, the inventors of the

present invention have found that in the absorbent articles
disclosed by'Japanese ?atent-Apolications Laid-open No.

509895/1998 No. 569896/1998 No. 510082/1999 and No

510416/1999 spodogenous materials of body fluids attached to

-the skin are covered by the lotlon composition and ea51ly
deteriorateintosubstancesWhichstimulatetheskinandinduce-
rash. The present inventors have conceived an idea of adding
' anokidanttothebarriercompositiontopreventthesbodogenOus
materlals from1be1ng oxldlzed and.deterloratlng and completed
: -the present invention. Furthermore the 1nventors of the
-present invention have found that. a stlcky or sllmy sensation
'1mparted to the wearer due. to attachment of an oily emolllent:
, of ‘the barrier agent to the skin surface when us:Lng an absorbent
.artlcle containing the above lotlon compOSLtlon as a barrier
'agent can be reduced by 1ncorporat1ng a powder for the

‘improvement of tactlle_sensatlon into- the barrier agent or

attaching.such a powger to the surface.of_the barrier agent;'

This finding has also led to the-completion of the present

invention. . . | '

‘Therefore, the present invention relates to:

_(1) A barrier agent for an abso'rbent article, wherein a powder
for the.tmproVement of tactile sensation.is mixed therein
or attached to the surface, . |

(2) The barrler agent for an absorbent article descrlbed in (1)
above, Whereln the powder is one or more powders selected

from the group consisting of a natural inorganic powder,



(3)

(4)

g

(6).-

synthetic :Lnorganic powder, organic powder metallic soap,

and synthetic polymer powder,.

The barrier agent for an absorbent article described in (1)

'or (2) above further comprising an 011 soluble ant:.ox:.dant

The barrier agent for an absorbent article described in (3)
above, wherein the antioxidant is one or more vitamins
selected from the group cons:l.sting of v:.tamin A group,
vitamin B group, vitamins D group, vitamin E group, ~.and
vitamin K group, ' | '

The barrier agent for an absorbent article described in (1)
to (4) above further comprisz.ng an emollient agent or |
J.mmobiliz:Lng agent, or both

The barrler agent for an absorbent article described in

- (1)—-(5) above, wherein the emollient agent is an oily

(7)

) (8).

(9)

.subst'ance which is iiquid or. semiesolid at 25°%,

The barr:Ler agent for an absorbent article described in. (6)
above wherein the emollient agent is a fatty ac:Ld
glyceride - -

The barrier agent for an absor‘bent article described in
(1)~ (7) above, wherein the J.mmobiliz:.ng agent has a melting '
point. of 40 90°C and a surface tens:Lon of 25-45 dyn/cm at
200, . :

The barrier agent for an absorbent article described in (8) '

- above wherein the immobilizing agent is’ one or more

compounds selected from the group cons1st1ng of a fatty acid

gly'ceride, paraffin wax, and a higher alcohol, and

(10) An absorbent article to the surface of which abarrier agent

described in any one of (1) to (9) above has been applied.



Causing the powder for the improvement of tactile
sensation to be pre.sent on the surface of the absorbent article a
accor'ding to the present invention not only improves the sticky
or slimy sensation imparted to the 'wearer_, but also can prevent
the wearer’s or the purchaser s w1ll.1.ngness of buylng the
'absorbent artlcle from belng reduced: due to unfavorable sultry
_image of the stlcky or sl:Lmy sensation, particularly in summer
during: which the temperature and .humidlty arehigh. 1In additlon ,-
improvement. of -St.icky' sensation also .improves the -skin
-condJ.t;Lons of the wearer.

Appllcatlon of the barrier agent of the present 1nventlon
to the surface of ‘an absorbent article brings about not only
the effect of not 1mpart1ng a sticky sensatlon to the wearer,
but also the effect of prevent:.ng generatlon of a skln rash,

when the absorbent art:Lcle is worn for a long perlod of tlme. '

' DETAILED DESCRIPTION OF THE INVENTION

-'The present invention will be explained in more detail .
1n the followrng descrlptlon which is not 1ntended to be
l:Lmlt:Lng of the present invention. |

The absorbent article in the present'invention includes
" disposal diapers, sanitary napkins,' vaginal 'di_scharge liners,
'i__ncontinen.ce' shorts, training pants, diaper holders, and the
like. -

The barrier agent of the present invention may be applied
to the contacting area of these absorbent articles with- the skin,
for example, .the top sheet, the three-dimensional gathers, the

side flap, the waist gathers, and so on. Application to the top



sheet to which feces or urine frequently become attached is
particularly preferable.. _

The powder preferably_ used for the improvement of tactile
sensation in the present invention is one or more powders
elected from the group cons:Lsting of a natural 1norganic powder_
‘such as pulverized fine particles of clay'minerals synthetic
inorganic powder organic powder, metallic soap, and synthetic
polymer powder If the average particle diameter of the powder
is too small, the barrier agent cannot effectively prevent a
sticky sensation if too large on the other hand the particles ,
impart a gritty sensation For these reasons, the average.
_particlediameterispreferablyo 05- 50um,andmorepreferably
0.5-25 . ' ' '

Typical natural inorganic powders are pulverized
-particles of claylninerals such as talc, kaolin seriCite -and
mica. | -

_lCalcium_carbonate, magnesium carbonate,'silicic
anhydride, zinc -oxide, and titanium oxide can be given as
examples of synthetic inorganic powder.

As a synthetic organic powder,"amino acid;basedfpowder
is preferable,_and'ﬁ—lauroyl—L—lysine is'particularly
preferable. | |

As a-synthetic polymer_pdwder, polyethylene powder;.
nylon powder, poiyacrylic.acid'powder, eross;linking poly
styrene powder, reticular'methyl.silokane-poiymer powder, and
methacrylic resin powder, and the like can be'given. | |

As a metallic-soap, fatty acid salt of aluminum, zinc,

magnesium, calcium, or the like which imparts only a slight



stimulation to the skin and is used as cosmetic powders can be
used. Specific. examples include aluminum stearate, zinc
stearate, magnesium 'stearate, calcium stearate, zinc palmitate,
zinc myristate, magnesium myristate, zinc laurate, and zinc
-undecylenate.. _ | |

An oil soluble antioxidant which is m_utu'ail_y so]'.nbl'e.with
an oily emollient agent is ore'ferable 'a_s the antioxidant. As
compounds which are 0il soluble and have an antioxidant function,
vitamins such as vitamin A. gronp, v-itamin- B group -(ribofl.av'in
tetrabutyrate riboflavin tetranicotinate, etc.) R ,vitamin D
group, v:Ltamin E group, and v:Ltam:Ln K group,.BHT |
(2,6- di-t—butyl—p-cresol) . BHA (butylated hydroxyanisole) .

.. and propyl gallate can be given.

These antiox:l.dant agents can be used either 1ndiv1dually .
or in combination of two or more.

Of the above antioxidant agents, v1tam1ns are
particularly preferable Vitamins are also preferable due to
the high degree of safety with respect to human body and few-
side effects. . In addition, vitamins are w:.dely used in articles
coming directly into ,contact with the skin, -such as cosmetics,
.and are known tol .e_xhibit th.e required effect wheh- directlv
attached to .s'k.i_n. | |

) Vitamins in the present invention include vita.mins and
derivatives thereof. Vitamin E group is particularly preferred
compounds exhibiting the effect of the present invention and
includes vitamin E (tocopherol) . isomers and derivatives
thereof such a~s- DL-o~-tocopherol, DL-oc-tocopherol acetate,

DL-o~tocopherol succinate, calcium DL-0~tocopherol snccinate,



and the like. Of these, vitamin E is particularly preferable
due to the high antioxidation effect. |

' The emollient agent in the present invention refers to .
a lubr1c1ty’promot1ng substance that has a functlon to soften,
relax, or cover the skin, and to make the skJ.n flex:l.ble smooth, |
moisturized, and clean An oily substance. Wthh is liquid or
seml-solld at ambient temperature (25°C) is preferable as an3
emolllent agent._

Although any known emoll:.ent agents (see J apanese Patent
Appllcatlons Lald—open Nos. 509895/1998 509896/1998
510082/1999 and 510416/1999, for example) can be used, useful
substances are petrolenm hydrocarbons 0ils and fats of an:.mal_
or vegetable orlgln wax of anlmal or vegetable orlgln fatty -
' ac1d esters alkylethoxylates, fatty ac1d ester ethoxylates,
fatty alcohols, poly51loxanes, and the llke

Spec1f1c examples of'vegetable 01ls 1nclude drylng oils,
'such as grape seed 011 safflower 011 and soybean oil,
'semldrylng'01ls such as sesame 011 corn: 011 cottonseed 011
-rapeseed oil, and sunflower oil, and nondrylng-01ls such as

coconut 0il, avocado oil, almond oil, olive 0il, sasanqua 06il;

o camellla oil, pers:Lc 0il, castor Oll and peanut oil.

As vegetable fats, cacao butter, palm oil, palm kernel -
oil,. macadamia nut oil, Japan tallow, coconut butter, and the
‘like can be-given. | |

As vegetable waxes, carnauba wax, candellila wax, jojoba
0il, and the llke can be g:Lven |

As anJ.mal fats and oils, turtle 0il, mink 0il, egg yolk

0il, beef tallow, lard, sardine oil, shark liver oil, herring

10



0il, and the like can be given. |

As anlmal waxes, whale wax, bees’ wax, lanolin, and the
llke can be glven. .

As examples of‘hydrocarbon'compounds, dialkyi carbonate
' hav1ng 14- 15 carbon atoms, petrolatum (vasellne), paraffln
squalane pristane, ozokerlte ser1c1n ‘micro- crystall:xlwax,i_
and the like can be glven |

- These. fats and oils of anlmal or'vegetable orlgln waxes
of anlmal or vegetable orlgln, or hydrocarbon compounds may
-contaln hydrogenated unsaturated moieties.

These compounds may be used elther 1nd1v1dually or in .
comblnatlon of two or more as an emolllent

A.preferable emolllent agent is a fatty ac1d ester and
a fatty acid glycerlde is partlcularly preferable Any fatty _
. ac:.d glycerlde of a monoglycer:.de dlglycer:.de or trlglycerlde_
may be useful 'I‘he number of carbon atoms of the. fatty acid molety -
-thereof may be 2 35 and preferably 8-22. A partlcularly
preferable fatty acid glyceride is a coconut oil fatty ac1d i
.trlglycerlde Coconut 0il fatty ac1d trlglycerlde is hlghly
~safe w1th respect to human body and exhlblts almost no 51de,_
effects In ade.tJ.on triglycerides are compounds constltutlng-
sebum, which is known to exhibit an emollient effect on the human
skin surface. Therefore, selectlon of a trlglycerlde is
partlcularly preferable.

The 1mmoblllzlng agent is a substance for f1x1ng and’
_:'_mmoblllzn.ng the emollient agent on the surface of an absorbent
article,issolubleorcﬁspersibleinoilsorfats,and;ifmiaed

with an emollient agent, increases the viscosity of the

i1



emollient_ agent, making the emollient agent easily applied to
‘the ‘surface of theé absorbent article. The immobilizing agent
preferably has a melting point of 40-90°C and a surface tension
of 25-45 dyne/cm? at 20°C. . .

. Any immobiliz.ing'agents disciosed in the aforementioned
Japanese Patent Applications Lald—open No. 509895/1998 ﬁo
.509896/1998 No. 510082/1999 and No. 510416/1999 can be used.
Preferable immobilizing agents are oils and fats of anlmal or
vegetable orlgln, fatty ac1d esters, paraffln wax, hlgher
Ialcohols and ethoxylated alcohols whlch are highly safe for.
' human body and exhibit almost no 51de effects Partlcularly_
| preferable compou_nds are fatty acid glycerides, ,es-ters of .t:lz;'éé'
fattyacidanddextrin,paraffinnax,andhigheralcoholshaving“
a melting point of ' 40-90°C. | _

As'thefimmobilizing.agent'of the emollient agent, as
descfibed'abofe,toils'andjfats_of aninal.or.vedetable origin
' oan be used;

Cocon_ut oil, cacao nuttef, cottons-eed oil,' peanut oil,
soibean oil, olive 'oil, shea nut oil and the like:as oils and
fats ‘of vegetable origin, and beef tallow lard, mutton tallow,
and the 11ke as oils and fats of an:.mal orlgln may be used without
spec1al;treatment. However, the properties such as melting
" point of those natural fats and oils:afe unstable, and it may
. be difficnlt to control the properties'for the purpose.

For the-_reason, preferabiy'fraw fats and oils are
hydrolyzed to fatty acids and giycerol, and the fatty acids
obtained are separated and purified to-desirable fatty acids

by distillation. The fatty acids and glycerol obtained are

12



oomposed to glycerol ester of fatty acid again. Said glycerol
ester of fatty acid has properties oontrolled suitable for the
immobilizing agent or the emollient agent', ancl_ thus is
preferable for use to these agents

The fatty ac:Ld glyceride may be any one of a monoglycerlde .
diglyceride, or trlglycerlde the number of carbon atoms of the
fatty ac:.d m01ety thereof is preferably 2-35, and' particularly
.preferably 8-22. Most preferable glycerldes are the
~ monoglyceride of stearic acid and the monoglycerlde of laurlc
_. acid.. Fatty acid _dextr:un_ester_s. include, for -e}_cample, de;:trln
-pa.lmit-ate, de;:trin. stearate, dextrin behena'te, dextri-n
myristate,: oextrin coconut.oil fatty _acid ester,_' and 'dextrin

.1aurate' | | | |
Paraffln wax hav:Lng 16 40 carbon atoms, a meltlng po:.nt
_of 40- 90°C and a spec:.flc grav:Lty at 20°C of 0 88— O 92 is
preferable

| A hJ.gher alcohol having a carbon atom content of 14-32,
particularly 16—22 is preferable. A partlcularly preferable
h:Lgher alcohol is stearyl alcohol.

These 1mmobJ.lJ.za.ng agents can be used either
individually or in combinat-ion of two or more.

The barrler agent of the present J.nventlon may comprlse
an ant10x1dant and an emolllent agent an ant10x1dant and an
J.mmobllJ,z:Lng-agent_; or an antioxidant, an emollient agent, and
an immobilizing agent. |

In addition to the powder for improving' tactile sensation,

‘antioxidant, emollient agent, and immobilizing agent, the

barrier agent of the present invention may optionally comprise

13



any components, which are commonly used for improving the
performances of the absorbent articles. Such.optional
components may include an anti-inflammatory agent
pH—adjusting agent,;and surfactant to improve,absorbency;.An-
‘antibacterial agent and humectant-may aiso be added
The antl—lnflammatory agent Wthh can ‘be ‘used 1ncludes
naturally occurrlng ‘anti-inflammatory agents such as peony,
': ogon, hyperlcum, chamomlle glycyrrhlza peach leaf mugwort
and perllla frutescens extract, and synthetlc
ﬁ_antl—lnflammatory agents such as allant01n and dlpota531um :
' glycyrrhlzlnate
| ‘A pH-adjustlng agent may be added to maintain the. skln p
hiaweaklyacidiccondition. Malicacid,succinicacid,citric
:acid tartaric acid lactic.acfd,'and_the like can be used.as-
the pH—adjustlng agent.
As a- surfactant for improving absorbency, surfactants
- imparting'a low 1rr1tatlon to the skin such as a sucrose fatty
“acid ester?can be selected. ~
The powder for 1mprov1ng tactile sensation used in.the
present 1nventlon may be either mlxed w1th the ‘barrier agent
whlch comprlses an antioxidant, emollient agent 1mmob111z1ng.
agent and the- llke or attached to the ‘surface of the barrler
t:agent; '
.Specific examples are as follows.
(1) The powder for improving‘tactile sensation is;nixed
with the three-component barrfer agent comprising an
antioxidant, emollient agent, and immobiliring agent, and a

single layer of the resulting mixture is formed on the surface

14



of the absorbent_article_. In this instance, the ratio of the

total weight of the emollient agent and antioxidant to the

weight of the immobilizing agent is 5-95:95-5, and preferably .

30-70:70-30, and.the amount of powder is 0.001-70% by weight,

preferably 0.01-40% by weight, of the--three—component barrie.r
agent. The amount of the barrier agent in which the powder has o

'~ been 1ncorporated per surface area of the absorbent art:.cle 1s _

0.5-50 g/m?, and preferably 1-30 g/m

(2) A single layer of a three—component barrJ.er

cons:.st:.ng of an ant:.ox:.dant emolllent agent and :meoblllz:n.ng .
agent is formed on the surface of the absorbent art:Lcle In th:.s :

_ 1nstance the ratio of the total we:Lght of the emollient agent,

and antlox1dant to the weight of -the J.mmoblllzlng agent is.
- 5-95:95-5, and preferably 30-70: 70 30, and the amount of the

barr:.er agent per surface area of the absorbent artlcle is

0. 5-50 g/mz, and preferably 1-30 g/m2 " Then, the powder for

. 1mprov1ng tact11e sensat:\.on in the amount of 0. 001 -70% by welght

.preferably 0.01- 40% by weight, is attached to the

sk:.n—contactlng surface of the three -component barrler agent.
(3) The barr:.er agent may be present on the surface of

.the absorbent artlcle as a multl—layer

In thlS instance, a preferable method is (1) formlng a .-

layer of a:.two-component mixture conta:.nlng an emolllent agent - -

and im_mobilizing agent on the absorbent article'," and causing
a three-component mixture containing an emollient agent,

antioxidant, and immobilizing agent to be pres-ent on the surface

"of that layer coming in direct contact with the skin, or (ii)

forming a layer of a two-component mixture containing an

15



emollient agent and immobilizing agent on the absorbent article,
and causing a tWo—componenttninture containing'an antioxidant
and immobilizing agent to be present on the surface of that layer
coming'in direct'contact_with the skin: -

In either (i) or (ii), the powder for imbroving tactile
sensation is mixed.with the mixtures for'both the layer on the
absorbent article side and the layer on skin—contacting side,
- or the powder- is mixed only with the'mixture for the layer on
the skin—contacting side ' Alternatively, the powder may be
attached to the surface of the skin— ontacting s:.de

Such a multi—layer structure allows a greater proportion
of antioxidant to be present on the surface coming :Lnto contact
With the skin $0 that the antiox1dant may. adhere to ‘the skin
hbefore the emollient agent covers spodogenous materials
' attached to the skin, there_by- more increasing the effect of the-
present invention 'In addition because antioxidants are
__expenSive materials, obtaining the target effect by u51ng as
.small an amount of antiox1dant as poss1ble is deSLrable ln
this respect, these methods of incorporating a larger amount
of an antiox1dant in the layer in contact w1th the skin are
preferable - ﬁ . . .

In the above method (i) or (ii), the ratio of the emollient .
agent to immobilizing agent in-the two-—component m'ixture_ of the
ahsorbentarticlesideis5—95{95—5;andpreferably30—70:50—30,
and'the amount of the mixture per surface-area of absorbent
article is 0.25-25 g/m?, and preferably 0.5-15 g/m’. |

In the above method (i), the ratio of the total weight

of the emollient agent and antioxidant to the weight of the

le



immobilizing agent in the three—eomponent mixture coming in
contact with the skin is 5-95:95-5, and preferably 30-70:70-30,
and the amount of the mixture per surface area of absorbent
article is 0.25-25 g/m?, and preferably 0.5-15 g/m?.

In the above Inethod (ii) , the ratio' o.f the antionidant

. to munoblllzlng agent in the two-—component nixture coming in

- ‘contact with the sk:.n 155 95 95-5, andpreferably 30-70:70- 30,

and the amount of mixture per surface area of absorbent article_ -
is 0.25- 25 g/m , and preferably 0. 5 15 g/m?.

In e:.ther (1) or (11) ‘above, the mJ.x:Lng amount of -the
powder is 0.001-70% by welght ‘and preferably 0.01-40% by weJ.ght
of the amount’ of the barrier agent In the case of attach:Lng
.-the-powder to the surface, the.amoun.t' of 0.001-70% by -we;.ght,‘.:
:and preferably 0.01-40% by weight of the powder is allso_ applied i
to the surface. ' ' . -.._

"l‘he application area of barrier agent per tot'al are:a of'_'_
the absorbent artJ.cle in contact with the sk:Ln lS 5- 90% and-
preferably 10 70% eJ.ther when the barrler agent is present in
s:.ngle layer as descrlbed J.n (1) and (2) above or present :Ln'
 multi- layers as descr:r.bed in (3) above.

A common appllcatlon method may be employed for applylng
_the barr:Ler agent to the surface materlal of absorbent artlcle.

When applying the barrier agent to the ligquid-permeable
snrf-aoe material, the area to whioh the barrier agent has been
applied exh,ibit_s decreased permeabil'ity. In such a case, both
a'hydrophilic area and the applied_area must be present on the -
sheet surface.. This is preferably accoxnplished b'y'p'atterning

the area being applied the barrier -agent, and a gravure
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application method or flexography'application_method for' the
printing techniqué can be applicable therefor. In'addit_ion, an
extru'sion method, - slot method, . and spray method which are
applications of a thermosens:.ble adhesive appllcatlon '
technique may also be used A multl-layer can’ also be produced _
by these appllcatlon methods - . .
The powder is either mixed with the barrier agent and'
applled to the surface of the absorbent artlcle or attached to., .
.the surface of the absorbent artlcle after appllcatlon of the -
barrler agent As the method of attach:.ng the powder, (1) a
.method of m:LxJ.ng the powder with air and 1nject:|.ng to the
substrate through-nozzles (ii) a method of feedlng the powder '
toa cyllndrlcal roller or a cont:Lnuous belt and transcrlptlng"_'
._the powder on_to ‘the substrate, (ii1) a method of feedlng the

: powder' directly onto the substrate, (1v) a method of caus1ng

. the substrate to pass through a coat:.ng machlne in th.ch

" electrostatic powder is floatlng, and the 11ke .can be glven.
| - The barrler agent of the present 1nvent:Lon is appl:.ed._
to the surface of absorbent article comlng in contact w:Lth the
skin.- Usually ~ this agent is app11ed to a_ top sheet. There are:
no specific limitations to the'obj ect to u_rhich the barrier agent-
is applied. . Usually,: such an-object is a permeable sheet-like
material such as a non—woven fabrlc or permeable porous film.

- The non-woven fabric used in the absorbent art:Lcle is -
made of 1-5 -d fiber and has a density of 10-50 g/m®. Fibers
for non—-woven fabric may be synthetic fiber such as poly-olef:ln
and polyester, semi-synthetic fiber such as rayon, or natural

fiber such as cotton, pulp, and silk.
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Permeable porous films usable in the present 1nventlon-
are made from thermoplastlcs by extru81on followed.by'borlng
| by heated needles, embossing, hot blast, or the like.
Polyethylene (densityﬁ 0.86—i.1 g/cm®), polypropylene
(density: 0.89-1.2 g/cm®) , and the like can be used either =
-individualiy or-in.combination kand'either in sing;e layer or :
multi-layer) as~the thermoplastics for porous films. : |
| A permeable sheet material must permit body fluids to
permeate and must withstand 0-300 mm Hzoﬁof ﬁater pressure.
accordinghto the JIS L1092 (Test.method for.water resistance
of textiles, water res:Lstance test method A (low water pressure _
method) ). In addltJ.on the permeable sheet materlal must have
gas permeablllty to permlt water vapor to pass from the surface
material to the absorbent in the range of 5- 700 cm3/cm2/sec
_ accordlng'to the JIS L1906 (Test:methods for'non—woven fabrlcs
made of fllament yarn Fra21er type permeameter test method)

The barrier agent of the present ;nventlon can be applled
not:only.to absorbent artioles, but also to skin care dry?wipes
such as a uound protection sheet, tissue paper,,toilet'paper,
:and the like or skin care wet wipes such as wet tissue; and
the like to prevent contact dermatltls (a rash) due to the use
of these wipes. When applylng to wet w1pes, the barrier agent'
-of the present invention is first applied to the surface of the
.wipes)foliowedbyimpregnathxlofanaqueoustypédru@solution.
Wet wipes have both of an oily region and an aqueous region on
the surface. The wet uipes not only can prevent inflammation
due to an aoueous anti-inflammatory agent and remove agqueous

soiled material by the aqueous region, but also can prevent
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contact-dermatitis (a rash) due to the action of an 0oily barrier
which is caused t&% adhere to the skin whér the s_kin is wiped

by  the wet wipes.

EXAMPLES |

The present invention will b_e explained b'y way o'f__e'x-amples
in the -foliow_ing descript_i_on', which is _net intended'to ‘be
iimiting of 'tne present'j..n'vention'. .
(Exempie 1y

A barr_ier ag'_e.n't" was prepared_-by'me'lti-.ng. a mixture of
coconut’ oil fatty acid 'trigiyeeride as an emollient ac.g'entl_,
stearyl a'l_cdhoi ‘as an imrnobilizing a‘.gent,'_vitamin E as an .
antioxiqant, and talc a'slpo-wd;er for__.i.mproving tactile sensation
at a weight retio of 45. 0:45.0:0 .5'0. 5. Thi.s barrier agent. nas
applled to the surface material of a dlaper in a strlpe pattern
in an amount of 20 g/m

© The d:Laper compr:.s:Lng a top sheet having high l:Lun.d

' permeablllty, an _absorber made from pulp and- a 'hlgh
w'ate'r—absori)tine resin "canabie of adsorbing and. retaining body
flnid and a back 'sheet'of -pel;yethYlene £ilm. This was-an -
assembl:.ng-type dJ.aper to be fixed to “the trunk us:.ng an
- adhesive tape - A 25 g/m? .non-woven fabric to whn.ch-polyolefin
fiber hac_l been melt-adhered was used as jthe top ‘sheet. .The
previously prepared .barrier- agent described above was melted
bf heating en'd applied to the eontinuously—_.s-upplied non-woven
fabric for top sheet using a coater. After cooling a diaper was
manﬁfectured by assembling the top sheet to which the barrier

agent has been applied, the-absorber, ‘and the back sheet.
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[Test for tactile sensation]

The dlaper was applled to an 1nfant .After five hours,
the tactlle sensatlon on the surface of the diaper and the
buttocks was evaluated and rated according to the following five
level crlteria.

Level 1: ﬁery sticky
_Level é: Sllghtly stlcky
' Level 3: Not stlcky
Level:4: Slightly’ Smooth
Level 5: Very smooth '

As a result theftactlle sensatlon of the dlaper surface
was level 4, and that of the 1nfant buttocks was level 3.
[Odor of oxidized fats and 01ls]

Five hours after the 1nfant had worn the d:Laper the. odor
was sensorlally determlned
[Ox1datlon of fats and 01ls]

Flve hours after the lnfant had worn the dlaper, sebum
. on the skin surface was analyzed accord:.ng to the follow1ng skln
surface sebum analyz:.ng method. ' |
(1) 0.4 mg of sebun\was collected from the skln surface in the

diaper attached area using cottpn :meregnated a'l:1mixture
solvent of acetone and ethert -
(ii)ThesebumwasextractedWithetherandtheextractwasdried
' in a reduced pressure- at 30°C or less .with an aspirator while_
flowing nitrogen gas.
(iii) 0.4 mg of the dry_materiallobtained in (ii) above was
dissclved in 106 pl of l1-butanol. 10 pl of the solution

was injected into a CL (chemiluminescence)-HPLC system.
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Operating conditions of the CL-HPLC system were as follows ;
Column: CAPCELL-PAK C18 (25 cm x 4.6 mm)
Column temperature: 25°C
Solvent: methanol -
Luminescence J.ndlcatlon solvent 10 pg/ml cytochrome
C o+ 1.0 pg/mi borate buffer (pH=9. 3) '
Flow rate: 1.1 ml/_mln. and
Detector: Cher'nilumine's.cence_ An.al'yzer_.
(iv) The fats and oils 'were judged to have 'been oxidized when
a peak was observed as a result of the analys:.s |
[Test for evaluatlng the state of the skin], '

The dlaper was worn by a healthy infant having no erythema
or the l:._ke in the e_xternal gen_:.tal area. The diaper was replaced
eight times every ‘day for one week.. The state of “the slcin was
observed by. the naked eye J.mmedlately after the dlaper was taken
off. As a result, no change in the skin condltlons was observed. :
The results are summarized in Tab_le_ 2. |
(Example .2) |

The-same exper-ime_nt as-_ in Example 1 was carried o_ut,
e:.;cept that the bowde_r was attached to the surface of the barri..er
agent instead of mixing with the barrier agent. 'The'.results:"of
the tactile sensation indicated that the diaper surface
sensation was level 5 and the tactile sensation ,_-on_ the infant
bnttocks was level .4 . No odor ofoxi'diz-ed oils and fats was sens'ed,
no oxidation of oils and fats was confirmed, and no change in
the skin conditions.was' observed. The results are summarized
in Table 2.

(Example 3)
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The experiment was carried out in the same manner as in
Example 1, except for using zinc stearate as the powder for’
improving the tactile sensation. The results are shown in Table
2.
| (Example 4)

- The experlment was carrled out in the same manner as in

B Exainple 2, except for _uslng. zinc stearate as the powder for

iinproving the -tactile sen_sation.. The results.are_ shown in Tabie
(Example 5)

The experlment was carrled out ‘in the same manner as. in
Example 1 except for u31ng stearlc ac1d monoglycerlde as the
jmmobilizing agent. ‘The stearlc ac:Ld monoglycerlde used here-
-was a re-—composed ester of glycerol and stearlc ac:Ld The |
stearlc ac:.d was obtalned as stearlc acid fractlon by
.dlstlllatlon of fatty ac:Lds that was separated from glycerol".

'after-hydroly_z:.ng beef tallow. The results are shown in Table
2. '
(Example 6)

. The experlment was carried out 1n the same manner as in-
Example 4, except for us:l.ng stearJ.c acid monoglycerlde as the_
1mmoblllzlng agent. The same stearic acid mono_glycerlde was
used as in Example 5. The reSuJ.-ts -Iare shown in Table 2.

- (Example 7) |

The experiment was earried out in the same manner as in
Example 1, except for_using lauric acid monoglyceride as the
immobilizing agent. The lauric acid monoglyceride used here was

_a re-composed ester of glycerol and lauric acid. The laustearic
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acid was obtained as lauric acid fraction by distillation‘of
fatty acids that was separated from glycerdl after hydrolyzing
beef tallow. Tne:results are shcwn'in Table 2. |

(Example 8)

The experlment was carried out in- the ‘same manner as in
Exanple 4, except for us1ng lauric ac1d monoglycerlde as the
1mmoblllzlngagent Thesamelaurlcac1dnmnoglycer1dewasused:
as in Example 7. The results are shown in Table 2.
:(Comparatlve Example 1)

The experlment was carrled out 1n the.same manner as in
' Example 1, ex_cept for using a barrier agent contalnlng no powder '
and ccntaining coconut oil fatty acid triglyceride, stearyi :
.alccho}.', and vitamin f:'at a weight ratio of 4;7._'5_:47.'5:5.'0. The
results were level 1 for both the diaper surface and the infant
buttccks; indicating the-surfacesfnere Qery sticky.. Ne change_.
in the skin 'conditions 'was.okl)served.

- (Comparative Example 2) |

The experiment was carrled out in the Same manner as in
Example 1, except for us1ng a barrier agent conta1n1ng no
.antloxldant nor powder, and contalnlng coconut.oil fatty acid
triglyceride and stearyl alcohol at a weight.ratio of 50 0 50. 0
_The results-were 1evel 1 for both the diaper surface and the
1nfant buttocks, 1nd:|.cat1ng that the surfaces were very stlcky
An odor of ox1dlzed oils and fats was sensed, oils and fats were'
oxidized, and slight erythema was observed on the-skln. g

The results of Examples 1-8 and Comparative Examples 1

and 2 are summarized in Tables 1 and 2.
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- [Table 1]

Immobilizing agent

Powder

Emollient ageﬁt Antioxidant .

Component Conc. | - Component Conc. § Component -Conc. Component | - Method Amt.
Example 1 Fatty acid tﬂglyceﬂde | 450 | Stearyl alcohol 45.0 Vitamin E 50 | Talc Mixed | 50
Example2 | Fatty acid tiglyceride | 45.0 Stearyl alcohol | 45.0  Vitamin E 5.0 Tale flffgnrefg ol 50
Example 3 | Fatty acid'triglyceride 45.0 _ Stgaryl alcohol | 45.0 Vitamin E 5.0 |Zincstearate.| Mixed 5.0
Example 4 Fatfy acid triglyceride |- 45.0 Sfearyi alcbhol 45.0 | vitaminE 5'.'0. | zinc stearate: ﬁlt‘taa:s;g ;: 5.0
Example 5 Fatty acid tr.iglycerlde' -4.5..0 m?)tr‘\a:;;t?ec:i?l o ‘ 45',0 :~Vlt'amin E | 5..0 . Tale Mixed 5.0
Example 6 Fatty acld trigly¢:eri_&e 45.0 m?:t::;::/:e(::g o 450 | Vitamin E .5.0 Zinc §teafa'te :;“t;a:ﬂ;g ;: 5.0
Example 7 | Fatty acid triglyceride | '45.0 mtﬁgg@gg:fd . | 450 | vytémln E | 50 Talc. Mixed | 50
Example8 | Fatty acid triglyceride | 45.0 mtﬁgg;ﬁ:ﬁ% . | 480 | viaming | 50 zm_é stearate | 4120Ne3 0| 5.0
Cg)r('r;;;?;laeﬁ\;e | Fatty acid triglyceriqe. 415 $tearyl al.cohol. 475 Vitamin E 50 - None
Cg)’(‘;’f’:;ff‘z’e Fatty acid triglyceride 500 | Stearyl dlcohol 56.§ | ViteminE | 00 None

* Fatty écld triglyceride: Coconut oil fatty acid triglycérlde -




[Table 2].

Oxidation of

Diapér . Infant Odor of Skin
suface | buttocks |  oilsKats oilsffats oondfﬁoné .
Example 1 Level 4 _'Levell 3 | Notsensed | Notoxidized No change
.Example 2. | Level5 | Level 4 | Notsensed |.Notoxidized | No change
Example 3 | Level4 Level 3 .| Not sensed Not oﬁdiied No change .
Example 4 Level 5 Level 4 } Not'sensed Not oxidized. No change
~ Example 5 . | Level 3 .Level 4 Not sensed Not qxidiz'ed . Na change
Example 6 Level4 . " Level 5 Not sensed Not oxidize_d No chang_é_
Example 7 Level 3 | Level4 | Notsensed - Not oxidized No change
- Example8 | Level4 | Level5 | Notsensed Not oxidized 1 No c.han'ge. '
ng":r’:::;’e | Level1 | Level1 | Notsensed | Not oidized No change
'Cg)_r(r; '::eﬂ;é | Levelt Level 1 . ' Sgnsed ' Oxldi_zed. ' Slight

. erythema

" It can be . seen from the results shown in Tables 1 and 2

‘that the tactile sensation of the wearer can be improved in an

absorbent aftiéle applied the barrier agent by adding powder

'into the barrier agent, and change in the state of the skin of

wearer can also be avoided. Though beef tallow was used as raw.

material of _stearic acid .monoglyceride and lauric acid.

monogiyceride in Exéxﬁples 5-8, .such a raw. material-'should not -

be limited to beef tallow arid other rawmaterials Such as éééonut

0il or the like may be used and obtained same effects.

INDUSTRIAL APPLICABII;ITY

The barrier agent for an absorbent article of the present

invention, wherein a powder for thé improvement of tactile
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sensation_is‘mixed-therein orlattached to the surface, is
expected excellent effeots that the sticky or slimy sensation
imparted to the wearer is significantly improved. The present .
lnventlon also 1ncludes the absorbent artlcle applled the
barrler agent. Therefore the;present lnventlon 15'very'useful
as an absorbent article such as-dlsposal dlapers{ sanltary
napkins;'vaginal.disoharge liners; incontinence shorts,
tralnlng pants dlaper holders and the" llke and also useful

as a barrler agent for applylng on the surface thereof
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'WHAT IS CLAIMED IS:
.1."A barrier agent for _an absorbent article, wherein a
- powder for the improvement of tactile sensation is mixed therein
or attached to the surface |
2. The barrler agent for the absorbent art:Lcle accordlng
to claim 1, wherein the powder :l.S one or. more members selected‘
from the group cons:n.st_lng of a natural_:n.norg_an:,c powder, '
ynthet:Lc inorganic powder organ:.c powder, metalllc soap, and
' synthet:.c polymer powder. _
a 3 The barrier agent for the absorbent artlcle accordlng
_to clalm 1or 2, further compr:.s:.ng an 011 soluble antioxidant. ’
4. The barrler agent for the absorbent art:Lcle accordlng
"to claim 3, wherein the antlox:l.dant is one or more vitamins .
selected-from the group consisting of vltam:Ln A group-, v1tam1n' )
B group, VJ.tam:Ln D group, _v:LtamJ.n E group, "and- v:LtamJ.n K. group .
‘5. The barrier agent for the absorbent art:.cle accordlng.
'to any one of clalms 1- 4 further compr:.slng an emollient agent'.
‘or immobilizing agent or both. |
6 The barrier agent for the absorbent art:.cle accordlng
to any one of claims 1-5, whereJ.n the emolllent agent is an oily
substance which is l:Lun.d or semi-solid at. 25°C..
7.. The barrier a,gent for t_he absorbent article acc-ording
-to claim 6,'.wher-ein the emo-]_li;ent_"agent is a fatty acid
glyceride. | L
8. The barrier agent for the absorbent artic;e according
to any one of claims 1-7, wherein the immo_bilizing agent has
a melting point of 40-90°C and a surface tension of 25-45.dyn/cm

at 20°C.
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9. The barrier agent for the absorbent article according
to claim 8, wherein the immobilizing agent is one or more-
compounds selected froﬁ the group consisting of a fatty acid
glyceride, paraffln wax, and a ‘higher alcohol

10. An absorbent artlcle to the surface of Wthh a barrier

agent of any one of claims 1-9 has been applied.

I g
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