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DESCRIPTION

Title of The Invention
ABSORBENT ARTICLE

" Technical Field

[0001]
The present disclosure relates to an absorbent

article.

Background Art )
[0002]

As the basic performance of absorbent articles such
as sanitary napkins and panty liners has continued to
improve with technological development over many years,
leakage after absbrption of excreta such as menstrual
blood has become a less frequent occurrence than in the
past, and research is currently ongoing with the aim of
achieving even higher performance, including a feel
similar to underwear, and smoothness of the top sheet
even after absorption of excreta such as menstrual blood.
[0003]

Menstrual blood during menstruation, in particular,
can also contain components of the endometrium which are
highly viscous, and the top sheet preferably remains
smooth and stick-free even after absorption of such
highly viscous menstrual blood. Highly viscous menstrual
blood usually remains on the top sheet in the form of
masses, generally leaving the user with a visually
unpleasant image, and therefore from this viewpoint as
well it is preferred for no highly viscous menstrual
blood to remain on the top sheet.

[0004]

In recent years, absorbent articles having indented
shapes such as ridge-~furrow shapes formed on the skin
contact surface of the top sheet, have been marketed as

absorbent articles that maintain smooth top sheets even
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after absorption of excreta such as menstrual blood.

- Other conventional absorbent articles that have flat top

sheets, i.e. lacking indented shapes on the top sheet,
are still being marketed principally in developing
countries, and such absorbent articles are also preferred
to have smooth top sheets even after absorption of
excreta such as menstrual blood.

[0005]

For example, PTL 1 discloses an absorbent article
having a polypropylene glycol material-containing lotion
composition situated on the inner surface of the top
sheet (the clothing side surface), the inner surféce of
the back sheet (the body side surface), and on the base
material between the inner surface of the top sheet and
the inner surface of the back sheet.

Also, PTL 2 discloses an absorbent article wherein a
polypropylene glycol material-containing lotion
composition is applied on the outer surface of the top

sheet (body side surface).

Citation List

Patent Literature

[0006]

PTL 1 Japanese Unexamined Patent Publication No. 2010-
518918

PTL 2 Japanese Unexamined Patent Publication No. 2011~
510801

Summary of Invention
Technical Problem
[0007]
‘ However, the inventions described in PTL 1 and 2 do
not discuss the types and shapes of the top sheets.

It is therefore an object of the present disclosure
to provide an absorbent article lacking conventional
indented shapes formed on the top sheet, and without a

sticky feel on the top sheet and maintaining a smooth top
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sheet, even after highly viscous menstrual blood has been

absorbed.

Solution to Problems
[0008]

As a result of diligent research directed toward
solving the problems described above, the present
inventors have discovered an absorbent article comprising
a liquid-permeable top sheet, a liquid—impermeable back
sheet and an absorbent body between the ligquid-permeable
top sheet and the liquid-impermeable back Sheet, wherein
the liquid-permeable top sheet has a thickness of 0.10 to
0.30 mm and a basis weight of 5 to 30 g/m’ in the
excretory opening contact region, the liquid-permeable
top sheet includes a blood modifying agent on the skin
contact surface of the excretory opening contact region,
and the blood modifying agent is a polyoxypropylene
glycol-based compound.

Advantageous Effects of Invention
[0009]

The absorbent article of the present disclosure has
no sticky feel on the top sheet and maintains a smooth
top sheet, even after highly viscous menstrual blood has

been absorbed.

Brief Description of Drawings
[0010]

Fig. 1 is a front view of a sanitary napkin, as an
embodiment of an absorbent article of the invention.

Fig. 2 is schematic view showing the state of
absorption of menstrual blood by the absorbent article of
the present disclosure.

Fig. 3 1s a schematic view showing the state of
absorption of menstrual blood by an absorbent article
having a surfactant coated on the skin contact surface of

the top sheet.
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Description of Embodiménts
[0011]

The absorbent article of the present disclosure will
now be explained in detail.
[Blood modifying agent]

The blood modifying agent in the absorbent article
of the present disclosure is a polyoxypropylene glycol-
based compound. The blood modifying agent is not
particularly restricted so long as it is a
polyoxypropylene glycol-based compound, i.e. a compound
containing a polyoxypropylene glycol backbone,Abut
preferred examples are those with the following
structures.

[0012]

The blood modifying agent is preferably selected
from the group consisting of the following (A) to (E):

(A) polyoxypropylene glycol,

(B) a mono or diether of (Bl) polyoxypropylene
glycol and (B2) a compound having a hydrocarbon moiety
and one hydroxyl group sﬁbstituting for a hydrogen of the
hydrocarbon moiety,

(C) a mono or diester of (Cl) polyoxypropylene
glycol and (C2) a compound having a hydrocarbon moiety
and one carboxyl group substituting for a hydrogen of the
hydrocarbon moiety, .

(D) a compound produced by addition of (D2) one or
more propylene oxides to (D1l) a compound having a
hydrocarbon moiety and 2-6 hydroxyl groups substituting
for hydrogens of the hydrocarbon moiety or dehydrating
condensate thereof, and optional esterification with (D3)
a compound having a hydrocarbon moiety and one carboxyl
group substituting for a hydrogen of the hydrocarbon
moiety, or phosphoric acid, and

(E) a compound produced by addition of (EZ2Z2) one or
more propylene oxides to (El) an alkylamide, alkylamine

or methylglucose, and optional esterification with (E3) a
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compound having a hydrocarbon moiety and one carboxyl
group substituting for a hydrogen of the hydrocarbon

moiety, or phosphoric acid.

- [0013]

As used herein, the term "hydrocarbon" in
"hydrocarbon moiety" refers to a compound composed of
carbon and hydrogen, and it includes chain hydrocarbons,
such as paraffinic hydrocarbons (containing no double
bond or triple bond, also refer:ed to as "alkanes"),
olefin—baéed hydrocarbons (containing one double bond,
also referred to as "alkenes"), acetylene-based
hydrocarbons (containing one triple bond, also referred
to as "alkynes"), and hydrocarbons comprising two or more
bonds selected from the group consisting of double bonds
or triple bonds, and cyclic hydrocarbons such as aromatic
hydrocarbons and alicyclic hydrocarbons.

[0014]

Preferred as such hydrocarbons are chain
hydrocarbons and alicyclic hydrocarbons, with chain
hydrocarbons being more preferred, paraffinic
hydrocarbons, olefin-based hydrocarbons and hydrocarbons
with two or more double bonds (containing no triple bondf
being more preferred, and paraffinic hydrocarbons being
even more preferred.

Chain hydrocarbons include chain hydrocarbons and
b;anched~chain hydrocarbons. ‘

The blood modifying agent according to (A) to (E)
will now be explained in detail.

[0015]
[ (A) Polyoxypropylene glycol]

The (A) polyoxypropylene glycol (hereunder,
"compound (A)") is represented by the following formula
(1) .

HO- (C3HgO)p—=H (1)

The value of n is preferably between about 4 to 50,
more preferably between about 5 to 40, and even more

preferably between about 10 to 30.
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[0016]

Exémples of commercial products for compound (A)

"include the following (all by NOF Corp.).

- UNIOL D-250

Polyoxypropylene glycol, weight-average molecular
weight: approximately 250
- UNIOL D-400

Polyoxypropylene glycol, weight-average molecular
weight: approximately 400
- UNIOL D-700

Polyoxypropylene glycol, weight-average molecular
weight: approximately 700
[0017]
- UNIOL D-1000

Polyoxypropylene glycol, weight-average molecular
weight: approximately 1,000
- UNIOL D-1200

Polypropylene glycol, weight-average molecular
weight: approximately 1,200
- UNIOL D-2000

Polypropylene glycol, weight-average molecular
weight: approximately 2,030
- UNIOL D-3000

Polypropylene glycol, weight-average molecular
welght: approximately 3,000
+ UNIOL D-4000 ‘

Polypropylene glycol, weight-average molecular
weight: approximately 4,000
[0018]
[ (B) Ether of (Bl) polyoxypropylene glycol and (B2)
compound having a hydrocarbon moiety and one hydroxyl
group substituting for a hydrogen of the hydrocarbon
moiety]

In the (B) mono or diether of (Bl) a
polyoxypropylene glycol and (B2) a compound having a
hydrocarbon moiety and one hydroxyl group substituting

for a hydrogen of the hydrocarbon moiety (hereunder also



10

15

20

25

30

35

referred to as "compound (B)"), the (Bl) polyoxypropylene
glycol may be any df those listed for compound (A).
[0019]

The (B2) compound having a hydrocarbon moiety and
one hydroxyl group substituting for a hydrogen of the
hydrocarbon moiety may be a chain hydrocarbon monool,
such as an alkane monool, such as a C;-Cy aliphatic
monohydric alcohol.

[0020]

Examples of C;-Cyp aliphatic monohydric alcohols
include C;-Cyo saturated aliphatic monohydric alcohols and
C1-Cy unsaturated aliphatic monohydric alcohols. |

Examples of C;-Cy saturated aliphatic monohydric
alcohols include methyl alcohol (Ci). (C; representing the
number of carbon atoms, same hereunder), ethyl alcohol
(C2), propyl alcohol (Cs3) and isomers thereof, including
isopropyl alcohol (C3), butyl alcohol (C4) and isomers
thereof, including sec~butyl alcohol (C4) and tert-butyl
alcohol (C4), pentyl alcohol (Cs), hexyl alcohol (Cg),
heptyl alcohol (C;), octyl alcohol (Cg) and isomers
thereof, including 2-ethylhexyl alcohol (Cg), nonyl
alcohol (Cg), deéyl alcohol (Cip), dodecyl alcohol (Cip),
tetradecyl alcohol (Ci4), hexadecyl alcohol (Cig),
héptadecyl'alcohol (C17), octadecyl alcohol (Cig) and
eicosyl alcohol (Cyp), as well as their isomers other than
those meﬁtioned.

[0021]

Among C;-Cyp unsaturated aliphatic monohydric
alcohols there may be mentioned those wherein one C-C
single bond of a saturated aliphatic monohydric alcohol
mentioned above is replaced with a C=C double bond, such
as oleyl alcohol, and for example, such alcohols are
commercially available by New Japan Chemical Co., Ltd. as
the RIKACOL Series and UNJECOL Series.

[0022]
Examples of commercial products for compound (B)

include the following (all by NOF Corp.). The trade name
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is listed first, followed by the name according to,

- UNILUBE
- UNILUBE
- UNILUBE
- UNILUBE
- UNILUBE
[0023]

- UNILUBE
- UNILUBE
- UNILUBE
- UNISAFE
- UNILUBE
- UNILUBE
[0024]

- UNILUBE
- UNILUBE
- UNILUBE
- UNILUBE
- UNILUBE
[0025]

- "International Nomenclature of Cosmetic Ingredients™.

MB-2, PPG-4 butyl ether
MB-7, PPG-12 butyl ether

MB-11,
MB-14,
MB-19,

MB-38,

MB~-370,
MB-700,
MM-15K,
MP-60K,
MS-65K,

MS-70K,

PPG-17 butyl ether
PPG-20 butyl ether
PPG-24 butyl ether

PPG-33 butyl ether
PPG-40 butyl ether
PPG-52 butyl ether
PPG~3 myristyl ether
PPG-10 cetyl ether |
PPG-11 stearyl ether

PPG-15 stearyl ether

MLA-202P, PPG-2 lanolyl ether
MLA-205P, PPG-5 lanolyl ether
MLA-210P, PPG-10 lanolyl ether
MLA-220P, PPG-20 lanolyl ether

[ (C) Mono or diester of (Cl)'polyoxyproleene glycol and

(C2) compound having a hydrocarbon moiety and one

carboxyl group substituting for a hydrogen of the

hydrocarbon moiety]

In the (C) mono or diester of (Cl) a

polyoxypropylene glycol and (C2) a compound having a

hydrocarbon moiety and one carboxyl group substituting

for a hydrogen of the hydrocarbon moiety (hereunder also

referred to as "compound (C)"), the (Cl) polyoxypropylene

glycol may be any of those listed for compound (A).

[0026]
The

(C2) compound having a hydrocarbon moiety and

one carboxyl group substituting for a hydrogen of the

hydrocarbon moiety (hereunder also referred to as

"compound (C2)") may be a Cy-C3¢ fatty acid, such as a C,-

C3p saturated fatty acid or a C,-C3y unsaturated fatty
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acid.
[0027]

Examples of C,-C3g saturated fatty acids include
acetic acid (C;) (the subscript numeral of neo"
representing the number of carbon atoms, same hereunder),
propanoic acid (C3), butanoic acid (C4) and isomers
thereof, such as 2-methylpropanoic acid (C4), pentanoic
acid (Cs) and isomers thereof such as 2-methylbutanocic
acid (Cs) and 2,2-dimethylpropanoic acid (Cs), hexanoic
acid (Cg), heptanoic acid (Cq), octanoic acid (Cg) and
isomers thereof, such as 2-ethylhexanoic acid (Cs),
nonanoic acid (Cgq), decanoic acid (Cip), dodecanoic acid
(Ci2), tetradecanoic acid (Ci4), hexadeganoic acid (Cyg),
heptadecanoic acid (Ci7), octadecanoic acid (Cig),
eicosanoic acid (Cyg), docosanoic acid (Cpp), tetracosanoic
acid (C,4), hexacosanoic acid (Cys), octacosanoic acid
(Cyg), triacontanoic acid (Csg) and the like, as well as
isomers of the above that are not mentioned.

[0028]

Examples of C,-C3p unsaturated fatty acids include
monounsaturated fatty acids such as crotonic acid (Cy),
myristoleic acid (Cis), palmitoleic acid (Cyis), oleic acid
(Cig), elaidic acid (Cig), vaccenic acid (Cig), gadoleic
acid (Cyp) and eicosenoic acid (Cgyp), di-unsaturated fatty
acids including linolic acid (Cy3) and eicosadienoic acid
(Ca0) , tri-unsaturated fatty acids including linolenic
acids, such as a-linolenic acid (Cig) and y-linolenic acid
(Cig), pinolenic acid (Cig), eleostearic acids, such as o-
eleostearic acid (Cig) and P-eleostearic acid (Cig), Mead
acid (Cy), dihomo-y-linolenic acid (Cyp) and
eicosatrienoic acid (C,p), tetra—-unsaturated fatty acids
including stearidonic acid (Cz0), arachidonic acid (Cjg)
and eicosatetraenoic acid (Cyg), penta-unsaturated fatty
acids including bosseopentaenoic acid (Cig) and
eicosapentaenoic acid (Cy), and partial hydrogen adducts

of the foregoing.
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[0029] ‘
Examples of commercial products for compound (C)
include the following (all by NOF Corp.). The trade name

is listed first, followed by the name according to
"International Nomenclature of Cosmetic Ingredients".
- UNILUBE 0-1500, PPG-26 oleate
- UNILUBE 0-2100, PPG-36 oleate
- UNILUBE CF-320, PPG-5.5 castorate
[0030]
[ (D) Compound produced by addition of (D2) one or more
propylene oxides to (Dl) compound having a hydrocarbon
moiety and 2-6 hydroxyl groups substituting for hydrogens
of the hydrocarbon moiety or dehydrating condensate
thereof, and optiohal esterification with (D3) compound
having a hydrocarbon moiety and one carboxyl group
substituting for a hydrogen of the hydrocarbon moiety, or
(D4) phosphoric acid]

The (D) compound produced by addition of (DZ2) one or
more propylene oxides to (Dl) a compound having a
hydrocarbon moiety and 2-6 hydroxyl groups substituting
for hydrogens of the hydrocarbon moiety or dehydrating
condensate thereof, and optional esterification with (D3)
a compound having a hydrocarbon moiety and one carboxyl
group substituting for a hydrogen of the hydrocarbon
moiety, or (D4) phosphoric acid (hereunder also referred
to as "compound (D)" will now be described.
[0031] ’

The (D1) compound having a hydrocarbon moiety and 2-
6 hydroxyl groups substituting for hydrogens of the '
hydrocarbon moiety (hereunder also referred to as
"compound (D1)") may be a compound having a chain
hydrocarbon moiety and 2-6 hydroxyl groups substituting
for hydrogens of the chain hydrocarbon moiety.
[0032] |

Examples of compounds having a chain hydrocarbon
moiety and 2-6 hydroxyl groups substituting for hydrogens

of the chain hydrocarbon moiety include chain hydrocarbon
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hexaols including alkane hexaols such as sorbitol
(glucitol), galactitol and mannitol, chain hydrocarbon
pentaols including alkane pentaols such as xylitol and
ribitol, chain hydrocarbon tetraols including alkane
tetraols such as pentaerythritol, chain hydrocarbon
triols including alkane triols such as glycerin, and
chain hydrocarbon diols including alkane diols such as
glycol.

[0033]

Compound (D1) is more preferably selected from the
group consisting of sorbitol, pentaerythritol, glycerin,
trimethylolpropane and ethylene glycol, and any desired
combinations thereof.

[0034]

For compound (D1), the sorbitol (glucitol),
galactitol, mannitol, xylitol, ribitol, pentaerythritol
and glycerin are naturally produced alditols, and they
are therefore preferred from the viewpoint of safety.
[0035]

The (D2) one or more propylene oxides (hereunder
alsoireferred to as "compound (D2)") may be 1,2-propylene
oxide or 1,3-propylene oxide.

Compound (D) may be derived by addition of
preferably about 1 to about 60 mol, more preferably about
2 to about 50 mol and even more preferably about 3 to
about 40 mol of compound (D2) to 1 mol of compound (D1).
[0036]

The (D3) compound having a hydfocarbon moiety and
one carboxyl group substituting for a hydrogen of the
hydrocarbon moiety is an optional component and may be
any of those listed as compound (C2) for compound (C),
and for example, it may be a C;-Cz fatty acid, such as a
Co-C3¢ saturated fatty acid or a C;—-C3; unsaturated fatty
acid.

The (D4) phosphoric acid is also an optional
component.

[0037]
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Examples of commercial products for compound (D)
include the following (all by NOF Corp.). The trade name

is listed first, followed by the name according to

‘"International Nomenclature of Cosmetic Ingredients".

- UNIOL TG-330, PPG-6 glyceryl ether

- UNIOL SGP-65, PPG-8 glyceryl ether

- UNIOL TG-700, PPG-10 glyceryl ether

- UNIOL TG-1000, PPG-16 glyderyl ether

[0038]

- UNILUBE DGP-700, PPG-9 diglyceryl ether

- UNILUBE DGP-950, PPG-14 diglyceryl ether

- UNIOL HS-1600D, PPG-25 sorbitol

- UNIOL HS-2000D, PPG-33 sorbitol

[0039]

[ (E) Compound produced by addition of (E2) one or more
proleene oxides to (El) aliphatic amide, aliphatic amine
or alkylglucose, and optional esterification with (E3)
compound having a hydrocarbon moiety and one carboxyl
group substituting for a hydrogen of the hydrocarbon
moiety, or (E4) phosphoric acid]

The (E) compound produced by addition of (E2Z) one or
more propylene oxides to (El) an aliphatic amide,
aliphatic amine or alkylglucose, and optional
esterification with (E3) a compound having a hydrocarbon
moiety and one carboxyl group substituting for a hydrogen
of the hydrocarbon moiety, or (E4) phosphoric acid
(hereunder also referred to as "compound (E)") will now
be described.

[0040]

In compound (E), the aliphatic amide has a group
represented by the following formula (2):

R'-C (=0) NH3 Formula (2)

(wherein R' is a chain hydrocarbon group).

Examples for the aliphatic amide include C;-Cjyg
aliphatic amides such as C1-Cyp saturated aliphatic
amides, including C;-Cyo alkylamides.

[0041] |
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C1~-Cyo alkyl groups include groups represented by the
following fofmula (27) : |

R2-C (=0) NH, Formula (2')

(wherein R’ is a C1-20 alkyl group).
[0042]

Examples for R? include methyl (C;) (where C;
indicates the number of carbon atoms, same hereunder),
ethyl (C;), propyl (Cs;) and isomers thereof, such as
isopropyi (C3), butyl (C4) and isomers thereof, such as
sec-butyl (C4) and tert-butyl (C4), pentyl (Cs), hexyl
(Cg), heptyl (Cq), octyl (Cg) and isomers thereof, such as
2-ethylhéxyl (Cg), nonyl (Cs), decyl (Cyp), dodecyl (Ciz),
tetradecyl (Ci4), hexadecyl (Ci6), heptadecyl (Ci7),
octadecyl (Cig) and eicosyl (Cyz), and isomers of the
foregoing other than those mentioned above.

[0043]

For compound (E), the aliphatic amine has a group
represented by the following formula (3):

R3—NH2 Formula (3)

(wherein R® is a chain hydrocarbon group) .

Examples for the aliphatic amine include C;-Cag
aliphatic amines such as C;~Cy saturated aliphatic
amines, including C;-Cy alkylamines.

[0044]
C1-Czq alkylamines include groups represented by the

following formula (3"):

R4~NH2 Formula (3')
(wherein R?! is a C1-20 alkyl group).
[0045] '

Examples for R? include methyl (C;) (where C;
indicates the number of carbon atoms, same hereunder),
ethyl (Cz), propyl (C3) and isomers thereof, such as
isopropyl (Csz), butyl (C4) and isomers thereof, such as
sec-butyl (C4) and tert-butyl (C4), pentyl (Cs), hexyl
(Cg), heptyl (Cy), octyl (Cg) and isomers thereof, such as
2-ethylhexyl (Cg), nonyl (Cg), decyl (Cio), dodécyl (C12),
tetradecyl (Ci4), hexadecyl (Ci6), heptadecyl (Ci7),
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octadecyl (Cig) and eicosyl (Cy), and isomers of the
foregoing other than thése mentioned above.
[0046]

Examples of alkylglucoses include methylglucose,
ethylglucose and propylglucose.

The (E2) one or more propylene oxides may be the
same as for. compound (D2).
[0047]

The (E3) compound having a hydrocarbon moiety and

one carboxyl group substituting for a hydrogen of the

~ hydrocarbon moiety is an optional component and may be

any of those listed as compound (C2) for compound (C),
and for example, it may be a Cp;~Cs3y fatty acid, such as a
Co—-C3p saturated fatty acid or a C;-C3p unsaturated fatty
acid.

The (E4) phosphoric acid is also an optional
component.

[0048]

Even more preferably, the blood modifying agent is
selected from the group consisting of PPG-4 butyl ether,
PPG-12 butyl ether, PPG-17 butyl ether, PPG-20 butyl
ether, PPG~24 butyl ether, PPG-33 butyl ether, PPG-40
butyl ether, PPG-52 butyl ether, PPG-3 myristyl ether,
PPG-10 cetyl ether, PPG-11 stearyl ether, PPG-15 stearyl
ether, PPG-2 lanolyl ether, PPG-5 lanolyl ether, PPG-10
lanolyl ether, PPG-20 lanolyl ether, PPG-26 oleate, PPG-
36 oleate, PPG-5.5 castorate, PPG-6 glyceryl ether, PPG-8
glyceryl ether, PPG-10 glyceryl ether, PPG-16 glyceryl
ether, PPG-9 diglyceryl ether, PPG-14 diglyceryl ether,
PPG-25 sorbitol and PPG-33 sorbitol, as well as any
desired combinations of the foregoing.

[0049]

Other examples of blood modifying agents include
PPG-30 cetyl ether, PPG-15 isohexadecyl ether, PPG-4
lauryl ether, PPG-20 distearate, PPG-12 dilaurate, PPG-15
dicocoate, PPG-10 cetyl phosphate, PPG-9 laurate, PPG-8
dioctate, PPG-15 steérate, PPG-8 diethyl hexylate, PPG-10
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glyceryl stearate, PPG—Zlcocamide, PPG-10 tallow amine,
PPG-10 oleamide, PPG-5 sucrose cocoéte, PPG-20
methylglucose ether distearate, PPG-20 methylglucose
ether acetate, PPG-20 sorbitan tristearate, PPG-20
methylglucose ether distearate, PPG~15 stearyl ether
benzoate, PPG-10 sorbitan monostearate, PPG-10
hydrogenated castor oil, PPG-10 cetyl ether phosphate,
PPG~10 dinonyl phenolate, PPG-7 lauryl ether, PPG-5
lanolin wax ether, PPG-5 lanolin wax, PPG-4 jojoba‘
alcohol ether, PPG-3 myristyl ether propionate, PPG-3
benzyl ether myristate, PPG-3 hydrogenated castor oil,
PPG-3~hydroxyethyl soyamide, PPG-2 lanolin alcohol ether
and PPG-1 coconut fatty écid isopropanolamide.
[0050]

The blood modifying agent preferably has a water

-holding percentage of about 1.5 to about 40.0 mass%, more

preferably it has a water holding percentage of about 1.6
to about 30.0 mass$%, and even more preferably it has a
water holding percentage of about 1.8 to about 20.0
masss. A

[0051]

As used herein, "water holding percentage" means the
percentage of water that can be held by a substance, and
it may be measured in the following manner.

(1) A test tube, a rubber stopper, the substance to

be measured and deionized water are allowed to stand for

a day and a night in a thermostatic chamber at 40°C.
' (2) Into the 20 mL test tube in the thermostatic

chamber there are charged 5.0 g of the substance to be

measured and 5.0 g of deionized water.
(3) The mouth of the test tube is sealed with the

" rubber stopper in the thermostatic chamber, and it is

rotated once and allowed to stand for 5 minutes.
[0052] ‘

(4) A 3.0 g portion.of the layer of the substance to
be measured (usually the upper layer) is sampled into a

glass dish with a diameter of 90 mm (weight: Wg), in the
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thermostatic chamber.

(5) The dish is heated at 105°C for 3 hours in an
oven to evaporate off the moisture, and the weight of
each dish is measured (weight: W;).

(6) The water holding percentage is calculated by
the following formula.

Water holding percentage (%) = 100 x (Wo~W1)/3.0

_ The measurement 1is conducted three times, and the
average value is recorded.
[0053]

If the water holding percentage is low, affinity
between the blood modifying agent and menstrual blood is
reduced, and menstrual blood that has reached the skin
contact surface of the top sheet does not easily spread
thinly across the skin contact surface of the top sheet,
which tends to slow permeation of menstrual blood into
the top sheet, and as a result menstrual blood tends to
be poorly drawn through the absorbent body. If the water
holding percentage is high, on the other hand, the
affinity between menstrual blood and the blood modifying
agent will become very high, similar to a surfactant, and
menstrual blood will easily remain on the skin contact
surface of the top sheet, resulting in a tendency toward
red coloration of the skin contact surface of the top
sheet.

[0054]

The water holding percentage tends to be a larger

value with a) a smaller molecular weight of the blood

modifying agent, and b) a higher percentage of polar

groups such as carbonyl bonds (-CO-), ether bonds (-0-),
carboxyl groups (-COOH) and hydroxyl groups (-OH). This
is because the blood modifying agent has greater
hydrophilicity. '

[0055]

The weight-average molecular weight of the blood
modifying agent is not particularly restricted, but it is

preferably a weight-average molecular weight of less than
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about 3,000, more preferably a weight-average molecular
weight of less than ébout 2,000 and even more preferably -
a weight-average molecular weight of less than about
1,000. An increased weight-average molecular weight will
tend to produce tack in the blood modifying agent itself,
creating a feeling of unpleasantness for the wearer.
Also, a high weight-average molecular weight will tend to
result in high viscosity of the blood modifying agent,
and it will be difficult to lower the viscosity of the
blood modifying agent by heating, to a viscosity suitable
for coating. As a result, it will sometimes be necessary
to dilute the blood modifying agent with a solvent.

[0056]

The blood modifying agent preferably has a weight-
average molecular weight of about 100 or greater, and
more preferably it has a weight-average molecular weight
of about 200 or greater. This is because if the weight-
average molecular weight is low, the vapor pressure may
be increased, gasification may occur during storage and
the amount of blood modifying agent may be reduced, often
leading to problems such as odor during wear.

[0057]

As used herein, "weight-average molecular weight"
includes the concept of a polydisperse compound (for
example, a compound produced by stepwise polymerization,
an ester formed from a plurality of fatty acids and a
plurality of aliphatic monohydric alcohols), and a simple
compound (for example, an ester formed from one fatty
acid and one aliphatic monohydric alcohol), and in a
system comprising N; molecules with molecular weight M; (i
=1, or i=1, 2 . . .), it refers to M, determined by the
following formula.

M, = ZN;M;*/3N;M;

[0058] 1

The weight-average molecular weights used throughout

the present specification are the values measured by gel

permeation chromatography (GPC), based on polystyrene.
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The GPC measuring conditions may be the following,
for example.

Device: Lachrom Elite high-speed liquid chromatogram
by Hitachi High-Technologies Corp.

Columns: SHODEX KF-801, KF-803 and KF-804, by Showa
Denko K.K.

Eluent: THFE

Flow rate: 1.0 mL/min

Driving volume: 100 uL

Detection: RI (differential refractometer)

The weight-average molecular weights listed in the
examples of the present specification were measured under
the conditions described below.

[0059]
The blood modifying agent preferably has a melting

point of no higher than 45°C. If the blood modifying
agent has a melting point of higher than 45°C, the blood

modifying agent will include solid matter at temperatures

near the range between body temperature and 40°C, and it
may fail to act on menstrual blood.
[0060]

As used herein, the term "melting point" refers to
the peak top temperature for the endothermic peak during
conversion from solid to liquid, upon measurement with a

differential scanning calorimetry analyzer at a

'~ temperature-elevating rate of 10°C/min. The melting point

may be measured using a Model DSC-60 DSC measuring
apparatus by Shimadzu Corp., for example.
[0061] |

The blood modifying agent may be either a liquid or
solid at room temperature (approximately 25°C), or in
other words, the melting point may be either about 25°C or

higher or below about 25°C, and for example, it may have a

melting point of about -5°C or about -20°C.
[0062]

The blood modifying agent does not have a lower
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limit for the melting point, but the vapor pressure is
prefeiably low. The vapor pressure of the blood
modifying agent is preferably about 0-200 Pa, more
preferably about 0-100 Pa, even more preferably about 0-

10 Pa, even more preferably about 0-1 Pa, and even more

preferably about 0.0-0.1 Pa at 25°C (1 atmosphere).
[0063]

Considering that the absorbent article of this
disclosure is used in contact with the human body, the
vapor pressure is preferably about 0-700 Pa, more
preferably about 0-100 Pa, even more preferably about 0-

10 Pa, even more preferably about 0-1 Pa, and even more

preferably 0.0-0.1 Pa, at 40°C (1 atmosphere). If the
vapor pressure is high, gasification may occur during
storage and the amount of blood modifying agent may be
reduced, and as a consequence problems, such as odor
during wear, may be created.

[0064]

The melting point of the blood modifying agent may
be selected depending on the weather or duration of wear.
For example, in regions with a mean atmospheric
temperature of no higher than about 10°C, using a blood
modifying agent with a melting point of no higher than
about 10°C may help the blood modifying agent function
after excretion of menstrual blood, even if it has been
cooled by the ambient temperature.

Also, when the absorbent article is used for a
prolonged period of time, the melting point of the blood
modifying agent is preferably at the high end of the
range of no higher than about 45°C. This is because the
blood modifying agent is not easily affected by sweat or
friction during wearing, and will not easily become
biased even during prolonged wearing.

[0065]
[Liquid~perﬁeable top sheet]
The liquid-permeable top sheet has a thickness of
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between about 0.10 mm and about 0.30 mm and preferably‘a
thickness of betﬁeen about 0.15 mm and about 0.30 mm in
the excretory opening contact region. In the absorbent
article of the present disclosure, a blood modifying
agent with high affinity for menstrual blood is present
in the skin contact surface of the top sheet, and
therefore menstrual blood that has reached the skin
contact surface of the top sheet spreads out thinly, the
contact area between the menstrual blood and the top
sheet is increased and the menstrual blood migrates into
the top sheet, after which the menstrual blood inside the
top sheet is rapidly drawn into the absorbent body. If
the thickness of the top sheet exceeds about 0.3 mm,
however, menstrual blood inside the top sheet will not be
easily drawn into the absorbent body.

[0066]

The material of the liquid-permeable top sheet in
the absorbent article of the present disclosure is not
particularly restricted, and may be a nonwoven fabric, .
woven -fabric or porous film, for example.

The thickness of each material including the top
sheet can be measured using a laser displacement meter,
such as an LJ-G Series high precision two-dimensional
laser displacement gauge (Model: LJ-G030) by Keyence
Corp.

[0067] '

The absorbent article of the present disclosure has
a basis weight of between about 5 and about 30 g/ma
preferably a basis weight of between about 10 and about
25 g/m? and more preferably a basis weight of between
about 15 and about 20 g/m?, in the excretory opening
contact region. If the basis weight is lower than 5 g/m?,
the strength as a top sheet will tend to be insufficient,
while if the basis weight is higher than 30 g/m?, the bulk
of the top sheet will be increased and the absorbent body
will tend to draw in menstrual blood with difficulty.

When the top sheet is a nonwoven fabric or woven fabric,
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the number of fibers per unit area will be high, and the
blood modifying agent that has high affinity for
menstrual blood will tend to hold the menstrual blood
between the fibers of the nonwoven fabric or woven
fabric.

[0068]

According to an embodiment in which the liquid-
permeable top sheet is a nonwoven fabric or woven fabric,
the liquid-permeable top sheet preferably has a water
pressure resistance of between about 50 mm and about 100
mm, and more preferably a water pressure resistance of
between about 55 mm and about 65 mm, in the excretory
opening contact region. If the water pressure resistance
is lower than about 50 mm the strength as a top sheet
will»tend to be insufficient, and if the water pressure
resistance is higher than about 100 mm the top sheet will
tend to be hard, resulting in an inferior feel.

The water pressure resistance is the water pressure
resistance measured according to JIS L 1092:2009,
Moisture Resistance Test Method for Fiber Products, "7.1
Water penetration test (hydrostatic pressure method)",
"Method 7.1.1A (low hydraulic pressure test)".

[0069]

According to one embodiment of the absorbent article
of the present disclosure, the liquid-permeable top sheet
is a nonwoven fabric, such as an air-through nonwoven
fabric, spunbond nonwoven fabric, point bond nonwoven
fabric, spunlace nonwoven fabric, needle punching
nonwoven fabric, meltblown nonwoven fabric, or a
combination of the foregoing (such as a
spunbond/meltblown/spunbond (SMS) fabric).

[0070]

" According to one embodiment of the absorbent article
of the present disclosure the liquid-permeable top sheet
is a spunbond nonwoven fabric or a
spunbond/meltblown/spunbond nonwoven fabric (SMS nonwoven

fabric), having a three-layer structure. Since spunbond



10

15

20

25

30

35

- 22 -

nonwoven fabrics and SMS nonwoven fabrics are produced
worldwide as hygienic general purpose nonwoven fabrics,
they are available at relatively low cost and are widely
used as top sheets for absorbent articles even in
developing countries. The present disclosure is
therefore highly useful since it can provide top sheets
formed from spunbond nonwoven fabrics or SMS nonwoven
fabrics with a non-sticky and a smooth feel.

[0071]

According to one embodiment of the absorbent article
of the present disclosure, the liquid-permeable top sheet
is a porous film, such as the one described in Japanese
Unexamined Patent Publication SHO No. 64-34365 or
Japanese Examined Patent Publication SHO No. 57-17081.
[0072]

The foilowing description concerns the reason for
which the absorbent article of the present disclosure has
no sticky feel on the top sheet and maintains a smooth
top sheet, even after highly viscous menstrual blood has
been absorbed.

Fig. 1 is a front view of a sanitary napkin, as an
embodiment of an absorbent article of the invention, as
viewed from the skin contact side. The sanitary napkin 1
shown in Fig. 1 has its forward direction facing left in
the drawing. The sanitary napkin 1 shown in Fig. 1 has a
liquid-permeable top sheet 2, an absorbent body 3, and a
ligquid-impermeable back sheet (not shown). The sanitary
napkin 1 in Fig. 1 ‘is also shown as having a side sheet 4
and Stamped sections 5.

The side sheet 4 and stamped section 5 are shown for
the embodiment illustrated in Fig. 1, but another
embodiment of the absorbent article of the present
disclosure is an absorbent article without a side sheet
and stamped sections.

[0073]
Fig. 2 is schematic view showing the state of

absorption of menstrual blood by the absorbent article of
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the present disclosure. Fig. 2 is a cross-sectional view
of section A of the sanitary napkin 1 shown in Fig.'l,
along X-X. The sanitary napkin 1 shown in Fig. 2
comprises a ‘liquid-permeable top sheet 2, a liquid-
impermeable back sheet 6, and an absorbent body 3 between
the liquid-permeable top sheet 2 and liquid-impermeable
back sheet 6. In Fig. 2, the top sheet 2 has a thickness
of no greater than about 0.3 mm, and a blood modifying
agent 8 is coated on the skin contact surface 7 of the
top sheet 2. In Fig. 2, the blood modifying agent 8 is
shown as droplets on the skin contact surface 7 of the
top sheet 2 for convenience, but according to the
absorbent article of the present disclosure, the form and
distribution of the blood modifying agent is not limited
to that shown in the drawing.

[0074]

As shown in Fig. 2(a), highly viscous menstrual
blood 9 reaches the skin contact surface 7 of the top
sheet 2 and contacts with the blood modifying agent 8.
The blood modifying agent 8 with the prescribed structure
has high affinity for menstrual blood, and the menstrual
blood, as indicated by the menstrual blood 9' in Fig.
2(b), thinly spreads over the top sheet, thus allowing
the contact area between the menstrual blood and top
sheet to be increased. Presumably, a portion of the
blood modifying agent 8 with the prescribed structure
migrates into the menstrual blood during this time.
[0075]

The present inventors have confirmed, through data
for a triester of glycerin and fatty acid (PANACET 810s)
which has higher hydrophobicity than the blood modifying
agent of the present disclosure, that PANACET 810s
reduces the viscosity of horse defibrinated blood by a
maximum of about 90%, stably disperses erythrocytes in
menstrual blood of healthy volunteers, prevents rouleaux,
and lowers the surface tension of sheep defibrinated

blood. The blood modifying agent specified in the claims
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of the present application also appears to have an effect
similar to PANACET 810s.v
[0076]

Next, the menstrual blood 9', as indicated by the
menstrual blood 9'' in Fig. 2(c), utilizes the size of
the contact area for rapid permeation into the top sheet
2, and then as indicated by the menstrual blood 9''' in
Fig. 2(d), it is completely drawn in by the action of the
absorbent body 3.

For convenience of illustration in Fig. 2, a space
is present between the top sheet 2 and the absorbent body
3, but in an actual absorbent article such a space will
usually be absent. Therefore, the top sheet 2 having the
prescribed thickness and basis weight will not. easily
retain menstrual blood in its interior, thereby allowing
the absorbent body 3 to rapidly draw in the menstrual
blood 9''.

[0077]

Because the blood modifying agent 8 has suitable
affinity, and not excessive affinity, for menstrual
blood, all of the menstrual blood can migrate into the
absorbent body 3 without leaving menstrual blood on the
top sheet 2, and especially on the skin contact surface 7
of the top sheet 2. As a result, the absorbent article
of the present disclosure has no sticky feel on the top
sheet and maintains a smooth top sheet, even after highly
viscous menstrual blood has been absorbed. Furthermore,
since menstrual blood does not easily remain on the skin
contact surface of the top sheet, the skin contact
surface of the top sheet i1s resistant to red coloration
even after absorption of menstrual blood.

[0078]

In the technical field, the skin contact surfaces of
top sheets are coated with surfactants in order to alter
the surface tension of blood and promote rapid absorption
of blood. The difference in the mechanisms of the blood

modifying agent described above and such surfactants will
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now be explained.
[0079]

Fig. 3 i1s a schematic view showing the state of
absorption of menstrual blood by an absorbent article
having a surfactant coated on the skin contact surface of
the top sheet. The sanitary napkin 1 shown in Fig. 3
comprises a liquid-permeable top sheet 2, a liquid-
impermeable back sheet 6, and an absorbent body 3 between
the liquid-permeable top sheet 2 and liquid-impermeable
back sheet 6.

[0080]

As shown in Fig. 3(a), highly viscous menstrual
blood 9 reaches the skin contact surface 7 of the top
sheet 2 and contacts with the surfactant 10. Because the
surfactant 10 has very high affinity for menstrual blood
9 and lowers the surface tension of the menstrual blood
9, the menstrual blood 9' spreads across a wide region of
the top sheet as shown in Fig. 3(b), and can increase its
contact area with the top sheet. However, the top sheet.
2 coated with the surfactant 10 has very high affinity
for the hydrophilic components (blood plasma, etc.) in
the menstrual blood 9'', and acts to attract them,
causing the menstrual blood 9'' to remain on the skin
contact surface 7 of the top sheet 2. As a result, as
shown in Fig. 3(d), although a portion of the menstrual
blood 9'''" permeates into the absorbent body 3, a portion
of the menstrual blood 9'''' also remains on the skin
contact surface 7 of the top sheet 2, leading to red
coloration of the top sheet and a sticky feel.

[0081] »

'Liquid—impermeable back sheets include films
comprising PE and PP, air-permeable resin films, air-
permeable resin films bonded to spunbond or spunlace
nonwoven fabrics, and multilayer nonwoven fabrics such as
SMS. In consideration of flexibility of the absorbent
article, a low-density polyethylene (LDPE) film with a
basis weight of about 15-30 g/m?, for example, is
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preferred.
[0082]

According to one embodiment of the absorbent article
of the present disclosure, the absorbent article may
comprise a second sheet between the liquid-permeable top
sheet and the absorbent body. The second sheet may be
any of the same nonwoven fabrics mentioned for the
liquid-permeable top sheet.

[0083]

A first example of the absorbent body is one having
an abéorbent core covered with a core wrap.

Examples of components for the absorbent core
include hydrophilic fibers, including cellulose such as
ground pulp or cotton, regenerated cellulose such as
rayon or fibril rayon, semi-synthetic cellulose such as
acetate or triacetate, particulate polymers, filamentous
polymers, thermoplastic hydrophobic chemical fibers, and
hydrophilicized thermoplastic hydrophobic chemical
fibers, as well as combinations of the foregoing. The
component of the absorbent core may also be a super—
absorbent polymer, such as granules of a sodium acrylate
copolymer or the like.

[0084]

The core wrap is not particularly restricted so long
as it is a substance that is liquid-permeable and with a
barrier property that does not allow permeation of the
polymer absorbent body, and it may be a woven fabric or
nonwoven fabric, for example. The woven fabric or
nonwoven fabric may be made of a natural fiber, chemical
fiber, tissue, or the like. '

[0085]

A second example of the absorbent body is one formed
from an absorbing sheet or polymer sheet, with a
thickness of preferably about 0.3 to 5.0 mm. The
absorbing sheet or polymer sheet may usually be used
without any particular restrictions so long as it is one

that can be used in an absorbent article such as a
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sanitary napkin.
[0086]

As regards the region in the planar direction
wherein the liquid-permeable top sheet includes a blood
modifying agent, according to one embodiment of the
absorbent article of the present disclosure, the liquid-
permeable top sheet comprises a blood modifying agent in
the excretory opening contact region. According to
another embodiment of the absorbent article of the
present disclosure, the liquid-permeable top sheet also
comprises a blood modifying agent in regions other than
the excretory opening contact region, in addition to the
excretory opening contact region, and for example, it may
comprise the blood modifying agent across the entire
surface of the top sheet.

[0087]

As regards the region in the thickness direction in
which the liguid-permeable top sheet includes a blood
modifying agent, according to an embodiment of the
absorbent article of the present disclosure, the liquid-
permeable top sheet comprises a blood modifying agent on
the surface of the skin side, i.e. on the skin contact
surface. If the blood modifying agent is present on the

skin contact surface of the top sheet it will be possible

- for menstrual blood to thinly spread over the top sheet.

According to another embodiment of the absorbent article
of the present disclosure, the liquid-permeable top sheet
is a nonwoven fabric or woven fabric, and it includes a
blood modifying agent on the skin contact surface and in
the interior between the skin contact surface and the
clothing side surface. According to yet another
embodiment of the absorbent article of the présent
disclosure, the liquid-permeable top sheet is a nonwoven
fabric or woven fabric, and it includes a blood modifying
agent over the entire thickness direction, 1.e. on the
skin contact surface, in the interior between the skin

contact surface and the clothing side surface, and on the
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clothing side surface.
[0088]

According to the embodiment wherein the liquid-
permeable top sheet is formed from a nonwoven fabric or
woven fabric, the blood modifying agent preferably does
not fill the voids between the fibers of the nonwoven
fabric or woven fabric, and for example, the blood
modifying agent may be attached as droplets or
particﬁlates on the surface of the nonwoven fabric or
woven fabric fibers, or covering the surfaces of the
fibers. The blood modifying agent also preferably has a
large surface area, in order to rapidly act on menstrual
blood that has reached the top sheet, and a blood
modifying agent present as droplets or particulates
preferably has a small droplet/particle size.

[0089]

Alternatively, according to an embodiment wherein
the liquid-permeable top sheet is formed from a porous
£ilm, the:blood modifying agent preferably does not £fill
the holes in the porous film, and for example, the blood
modifying agent may be attached as droplets or
particulates on the skin contact surface of the porous
film. This is because if the blood modifying agent fills
the holes in the porous film, migration of the absorbed
liquid into the absorbent body may be inhibited. 1In
order to allow partial migration to the menstrual blood,
the blood modifying agent preferably has a large surface
area, and a blood modifying agent present as droplets or
particulates preferably has a small'droplét/particle
size.

[0090]

According to another embodiment of the absorbent
article of the present disclosure, the absorbent article
has a second sheet comprising a blood modifying agent.
According to yet another embodiment of the absorbent
article of the present disclosure, the absorbent article

has an absorbent body comprising a blood modifying agent.
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[0091] -
Ih this absorbent article, the top sheet comprises
the blood modifying agent at a basis weight in the range
of preferably between about 1 and about 30 g/m?, more
preferably between about 2 and about 20 g/m? and more
preferably between about 3 and about 10 g/m®. If the
basis weight of the blood modifying agent is less than
about 1 g/m? the amount of blood modifying agent may be
insufficient, tending to result in residue of absorbed
menstrual blood on the top sheet, and if the basis weight
of the blood modifying agent is increased, the stickiness
during wearing will tend to be increased.

[0092]

There are no particular restrictions on the method
of coating the blood modifying agent, and coating may be
accomplished with heating as necessary, using a non-
contact coater such as, for example, a spiral coater,
curtain coater, spray coater or dip coater, or a contact
coater or the like. A non-contact coater is preferred
from the viewpoint of uniformly dispersing the droplet or
particﬁlate modifying agent throughout, and from the
viewpoint of not causing damage in the material. The
blood modifying agent may be coated directly, if it is a
liquid at room temperature, or it may be heated to lower
the viscosity, and when it is a solid at room
temperature, it may be heated to liquefaction and coated
through a control seam HMA gun. By increasing the air
pressure of the control seam HMA gun, it is possible to
coat the blood modifying agent as fine particulates.
[0093]

The blood modifying agent may be coated during
production of the top sheet material, i.e. the nonwoven
fabric, woven fabric or porous film, or it may be coated
in the manufacturing line for production of the absorbent
article. From the viewpoint of minimizing equipment
investment, the blood modifying agent is preferably

coated in the manufacturing line for the absorbent
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article, and in order to prevent shedding of the blood
modifying agent which may contaminate the line, the blood
modifying agent is preferably coated during a step
downstream from the manufacturing line, and specifically,
immediately before encapsulation of the product in an
individual package.

[0094]

The blood modifying agent also has an effect as a
lubricant. Thus, when the top sheet is a nonwoven fabric
or woven fabric, the blood modifying agent reduces
friction between the fibers composing the top sheet, and
can improve flexibility across the entire nonwoven fabric
or woven fabric. When the top sheet is a porous film,
the blood modifying agent can reduce friction between the
top sheet and the skin.

[0095]

'~ According to a preferred embodiment of the absorbent
article of the present disclosure, the absorbent article
is one that is intended for absorption of blood, such as
a sanitary napkin or panty liner.

An absorbent article-of the present disclosure does
not require components such as emollients and
immobilizing agents, unlike in an absorbent article
containing a conventionally known skin care composition,
lotion composition or the like, and the blood modifying

agent alone may be applied to the top sheet.

Examples
[0096]

The present disclosure will now be explained by
examples, with the understanding that it is not meant to
be limited to the examples.

[Example 1]
[Measurement of blood contact angle and blood residue
rate]

The blood modifying agent was evaluated in terms of

" the blood contact angle and the blood residue rate. The
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samples and evaluation method used in the test were as
follows.

[0097]

[Blood modifying agent types]

- UNILUBE MS-70K, product of NOF Corp.

PPG-15 Stearyl ether, weight-average molecular
weight: approximately 1,140
- UNIOL D-400, product of NOF Corp.

Polyoxypropylene glycol, weight-average molecular
weight: approximately 400.

- UNIOL D-1000, product of NOF Corp.

Polyoxypropylene glycol, weight-average molecular
weight: approximately 1,000
[0098]

PANACET 810s, product of NOF Corp.

Glycerin and fatty acid triester with Cg fatty
acid:C,p fatty acid at a mass ratio of about 85:15,
weight-average molecular weight: approximately 480

PARLEAM 6, product of NOF Corp.

Branched chain hydrocarbon, produced by
copolymerization of liquid isoparaffin, isobutene and n-
butene followed by hydrogen addition, polymerization
degree: approximately 5-10, weight-average molecular
welght: approximately 330
[0099]

[Nonwoven fabric type] .
Spunbond (SB), product of Asahi Kasei Corp.
ELTAS, thickness: 0.22 mm, basis weight: 20.8 g/m?
Spunbond/meltblown/spunbond (SMS), product of Mitsui
Chemicals, Inc. ‘ A

TPQ, thickness: 0.12 mm, basis weight: 13.5 g/m?
- Air-through (AT), product of Unicharm

Fiber size: 2.2 dtex, thickness: 0.93 mm, basis
weight: 27.2 g/m?

[0100]
[Blood contact angle measurement method]

1. A polyethylene film is anchored on an acrylic
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board, and a pipette and scraper are used to coat the
blbod modifying agent on the PE film to a basis weight of
approximately 10 g/m?.

’2. One drop (approximately 0.1 mL) of horse
defibrinated blood (Nihon Bio-Supp Center) is added to
the blood modifying agent through a pipette, and the
contact angle is measured.

3. The contact angle is measured from a cross-
sectional image of the droplet of the horse defibrinated
blood.

The contact angle is measured in a thermostatic
chamber at 20°C.

A polyethylene film is used because it is a common
material for top sheets.

[0101]
[Blood residue rate measurement method]

1. The blood modifying agent is coated on the
nonwovenvfabric using a control seam HMA gun, at room
temperature. The basis weights for SB, SMS and AT are
approximately 10, 15 and 15 g/m?, respectively. The
initial weight (Wyo) of the nonwoven fabric is then
measured.

2. Five weight-measured filter sheets (Wpy) are
placed on the acrylic board, and the nonwoven fabric is
situated thereover, with the blood modifying agent—coéted
side facing upward.

3. One drop (approximately 0.1 mL) of horse
defibrinated blood (Nihon Bio-Supp Center) is added to
the blood modifying agent-coated side of the nonwoven
fabric through a pipette.

[0102]

4. Approximately 10 seconds after dropping of the
horse defibrinated blood, another drop (approximately 0.1
mL) of horse defibrinated blood is dropped onto a
different location of the blood modifying agent-coated

side, and after about 1 second, the acrylic board is

inclined 15°.
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5. One minute after the second dropping, the post-
test weight of the nonwoven fabric (Wy1) and the post-test
weight of the filter sheet (Wp;) are measured, and the

blood residue rate is calculated by the following

formula. A

Blood residue rate (%) = 100 x (Wyi~Wxo) /[ (Wy1—Wyo) +
(Wp1—=Wpg) ] ‘
[0103]

The acrylic board is inclined 15° in order to
minimize the effect of gravity, and to evaluate the
effect of the blood modifying agent and the drawing force
of the filter sheet (corresponding to an absorbent body)
on the horse defibrinated blood.

The blood residue rate is measured in a thermostatic

chamber at 20°C.

The measurement results for the blood contact angle
and the blood residue rate are summarized in Table 1
below, together with the properties of the blood

modifying agents.

[0104]
[Table 1]
Blood Watgr Contact Blood residue rate
. \ holding (%)
No. | modifying ercentage angle
agent |P %) g (°) SB SMS TA
1-1| MS-70K 2.8 10 10 1 20
1-2 D-400 26.7<< 0 29 7 71
11~3 D-1000 26.7 0 27 8 50
1-4| FANACET 0.3 20 100 |, 100 | 100
810s , '
1-5| PARLEAM 6 0.06 20 100 100 100
1-6 - - 75

[0105]

Table 1 shows that Nos. 1-1 to 1-3 had small contact
angles, and low blood residue rates on each nonwoven
fabric, while Nos. 1-4 and 1-5 had large contact angles
and high blood residue rates. This suggests that with
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Nos. 1-4 and 1-5, spread of blood was more difficult,
impeding its penetration»into the nonwoven fabrics, and
that the filter sheets did not easily draw up blood.
[0106]

[Example 2]

[Absorbent article production and test]

There were prepared the SB described in Example 1 as
a top sheet, a second sheet, formed of an air-through
nohWoven fabric (composite fiber composed of polyester
and polyethylene terephthalate, basis weight: 30 g/m?), an
absorbent body comprising pulp (basis weight: 150-450
g/m?, increased at the center section), an acrylic super-
absorbent polymer (basis weight: 15 g/m?) and tissue as a
core wrap, a water-repellent agent-treated side sheet,
and a back sheet composed of a polyethylene film.

[0107]

Using the five different compounds described in
Example 1 as blood modifying agents, each was coated onto
the skin contact surface of the top sheet from a control
seam HMA gun at room temperature, to a basis weight of
5.0 g/m?. The blood modifying agent was coated over
roughly the entire skin contact surface of the top sheet.

Next, a back sheet, an absorbent body, a second
sheet, and a top sheet with the blood modifying agent-
coated side facing upward, were stacked in that order to
form five sanitary napkins with different blood modifying
agents. For reference there was also prepared one
absorbent article not coated with a blood modifying
agent, for a total of 6 absorbent articles.

[0108] ‘
The top sheet was changed from SB to SMS or TA to

produce sanitary napkins (2 types x 6 sheets), for a

total of 3 different types x 6 sanitary napkins.

This procedure was repeated, using several samples
with different top sheets.and bléod modifying agents, to
prepare several different of each.

Subjects were asked to wear the samples, yielding
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essentially the same results as the data for the blood

residue rate, and the responses indicated that after
absorption of menstrual blood, the top sheet was smoother
with MS-70K than with the others. The responses also
indicated a high smooth feel with SMS and SB, and
especially with SMS.

[0109]

The present disclosure relates to the following J1
to J12.
[J1]

An absorbent article comprising a liquid-permeable
top sheet, a liquid-impermeable back sheet and an
absorbent body between the liquid-permeable top sheet and
the liquid-impermeable back sheet,

wherein the liquid-permeable top sheet has a
thickness of 0.10 to 0.30 mm and a basis weight of 5 to
30 g/m2 in the excretory opening contact region,

the liquid-~permeable top sheet includes a blood
modifying agent on the skin contact surface of the
excretory opening contact region, and

the blood modifying agent is a polyoxypropylene
glycol-based compound.

[0110]
(J2]

The absorbent article according to Jl1, wherein the
liquid-permeable top sheet is a spunbond nonwoven fabric
or an SMS nonwoven fabric.

[J3]

The absorbent article according to J1, wherein the
liguid~permeable top sheet is a porous film.
[0111]

[J4]

The absorbent article according to any one of Jl to
J3, wherein the blood modifying agent is selected from
the group consisting of the following (A) to (E), and any
combination thereof:

(A) polyoxypropylene glycol,
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(B) a mono or diether of (Bl) polyoxypropylene
glycol andv(BZ) a compound having a hydrocarbon moiety
and one hydroxyl group substituting for a hydrogen of the
hydrocarbon moiety, ‘

(C) a mono or diester of (Cl) polyoxypropylene
glycol and (C2) a compound having a hydrocarbon moiety
and one carboxyl group substituting for a hydrogen of the
hydrocarbon moiety, 4

(D) a compound produced by addition of (D2) one or

more propylene oxides to (D1) a compound having a

~ hydrocarbon moiety and 2-6 hydroxyl groups substituting

for hydrogens of the hydrocarbon moiety or dehydrating
condensate thereof, and optional esterification with (D3)
a compound having a hydrocarbon moiety and one carboxyl
group substituting for a hydrogen of the hydrocarbon
moiety or (D4) phosphoric acid, and

(E) a compound produced by addition of (E2) one or

more propylene oxides to (El) an aliphatic amide,

aliphatic amine or alkylglucose, and optional
esterification with (E3) a compound having a hydrocarbon
moiety and one carboxyl group substituting for a hydrogen
of the hydrocarbon moiety or (E4) phosphoric acid.

[0112]

[J5]

The absorbent article according to J4, wherein the
(B2) compound having a hydrocarbon moiety and one
hydroxyl group substituting for a hydrogen of the
hydrocarbon moiety is a C1-C20 aliphatic monohydric
alcohol.

[0113]
[J6]

The absorbent article according to J4 or J5, wherein
the (C2) compound having a hydrocarbon moiety and one
carboxyl group substituting for a hydrogen of the
hydrocarbon moiety is a C2-C30 fatty acid.

[0114]
[J7]
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The absorbent article according to any one of J4 to
J6, wherein the (D1).compound having a hydrocarbon moiety
and 2-6 hydroxyl groups substituting for hydrogens of the
hydrocarbon moiety or dehydrating condensate thereof, is
selected from the group consisting of chain hydrocarbon
hexaols, chain hydrocarbon pentaols, chain hydrocarbon
tetraols, chain hydrocarbon triols and chain hydrocarbon
diols, and dehydrating condensates thereof.
[0115]
[J8]

The absorbent article according to any one of J4 to
J7, wherein the (Dl) compound having a hydrocarbon moiety
and 2-6 hydroxyl groups substituting for hydrogens of the
hydrocarbon moiety or dehydrating condensate thereof, is
selected from the group consisting of sorbitol,
pentaerythritol, glycerin, trimethylolpropane and
ethylene glycol, and dehydrating condensates thereof.
[0116]
[J9]

The absorbent article according to any one of J4 to
J8, wherein the (D3) compound having a hydrocarbon moiety
and one carboxyl group substituting for a hydrogen of the
hydrocarbon moiety or the (E3) compound having a
hydrocarbon moiety and one carboxyl group substituting
for a hydrogen of the hydrocarbon moiety is a C2-C30
fatty acid.
[0117]
[J10]

The absorbent article according to any one of J4 to
J9, wherein the (El) aliphatic amide, aliphatic amine or
alkylglucose is a C1-C20 alkylamide, Cl1-C20 alkylamine or
methylglucose, respectively.
[0118]
[J11]

The absorbent article according to any one of Jl to
J10, wherein the blood modifying agent is selected from
the group consisting of PPG-4 butyl ether, PPG-12 butyl
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ether, PPG-17 butyl ether, PPG-20 butyl ether, PPG-24

‘butyl ether, PPG-33 butyl ether, PPG-40 butyl ether, PPG-

52 butyl ether, PPG-3 myristyl ether, PPG-10 cetyl ether,
PPG-11 stearyl ether, PPG-15 stearyl ether, PPG-2 lanolyl
ether, PPG-5 lanolyl ether, PPG-10 lanolyl ether, PPG-20

‘lanolyl ether, PPG-26 oleate, PPG-36 oleate, PPG-5.5

castorate, PPG-6 glyceryl ether, PPG-8 glyceryl ether,
PPG-10 glyceryl ether, PPG-16 glyceryl ether, PPG-9
diglyceryl ether, PPG-14 diglyceryl ether, PPG-25
sorbitol and PPG-33 sorbitol, and any desired
combinations of the foregoing.
[0119]
[J12]

The absorbent article according to any one of Jl to

J11, which is a sanitary napkin or panty liner.

[References Signs List]
[0120]

1 Sanitary napkin

Top sheet

Absorbent body

Side sheet

Stamped section

Back sheet

Skin contact surface
Blood modifying agent
Menstrual blood

10 Surfactant

O O 2 o U b W N
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CLAIMS

Claim 1

An absorbent article comprising a liquid-permeable top sheet,
a liquid-impermeable back sheet and an absorbent body between the

liquid-permeable top sheet and the liquid-impermeable back sheet,

wherein the liquid-permeable top sheet 1is a spunbond
nonwoven fabric or an SMS nonwoven fabric and has a thickness of
0.10 to 0.30 mm and a basis weight of 5 to 30 g/m? in the excretory

opening contact region,

the liquid-permeable top sheet includes a blood modifying
agent on the skin contact surface of the excretory opening contact

region, and

the blood modifying agent is a polyoxypropylene glycol-
based compound having a water holding percentage of 1.5 to 40.0

mass$.

Claim 2

The absorbent article according to claim 1, wherein the blood
modifying agent is selected from the group consisting of the

following (A) to (E), and any combination thereof:

(A) polyoxypropylene glycol,

(B) a mono or diether of (Bl) polyoxypropylene glycol and
(B2) a compound having a hydrocarbon moiety and one hydroxyl group
substituting for a hydrogen of the hydrocarbon moiety.

(C) a mono or diester of (Cl) polyoxypropylene glycol and
(C2) a compound having a hydrocarbon moiety and one carboxyl group
substituting for a hydrogen of the hydrocarbon moiety,

(D) a compound produced by addition of (D2) one or more
propylene oxides to (D1) a compound having a hydrocarbon moiety and
2-6 hydroxyl groups substituting for hydrogens of the hydrocarbon
moiety or dehydrating condensate thereof, and

(E) a compound produced by addition of (E2) one or more
propylene oxides to (El) an aliphatic amide, aliphatic amine or

alkylglucose.
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Claim 3

The absorbent article according to claim 1, wherein the blood
modifying agent I selected from the group consisting of the

following (A) to (E), and any combination thereof:
(A7) polyoxypropylene glycol,

(B) a mono or deither of (Bl) polyoxypropylene glycol
and (B2) a compound having a hydrocarbon moiety and one hydroxyl

group substituting for a hydrogen of the hydrocarbon moiety,

(C) a mono or diester of (Cl) polyoxypropylene glycol
and (C2) a compound having a hydrocarbon moiety and one carboxyl

group substituting for a hydrogen of the hydrocarbon moiety,

(D) a compound produced by addition of (D2) one or more
propylene oxides to (D1) a compound having a hydrocarbon moiety and
2-6 hydroxyl groups substituting for hydrogens of the hydrocarbon
moiety or dehydrating condensate thereof, and esterification with
(D3) a group substituting for a hydrogen of the hydrocarbon moiety

or (D4) phosphoric acid, and

(E) a compound having a hydrocarbon moiety and one
carboxyl group substituting for a hydrogen of the hydrocarbon moiety

or (E4) phosphoric acid.

Claim 4

The absorbent article according to claim 2 or 3, wherein the
(B2) compound having a hydrocarbon moiety and one hydroxyl group
substituting for a hydrogen of the hydrocarbon moiety is a Ci1—Cazg

aliphatic monohydric alcohol.

Claim 5

The absorbent article according to any one of claims 2 to 4,
wherein the (C2) compound having a hydrocarbon moiety and one
carboxyl group substituting for a hydrogen of the hydrocarbon moiety

is a Cp—-C3p fatty acid.
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Claim 6

The absorbent article according to any one of claims 2 to 5,
wherein the (D1) compound having a hydrocarbon moiety and 2-6
hydroxyl groups substituting for hydrogens of the hydrocarbon moiety
or dehydrating condensate thereof, 1is selected from the group
consisting of chain hydrocarbon hexaols, chain hydrocarbon pentaols,
chain hydrocarbon tetraols, chain hydrocarbon triols and chain

hydrocarbon diols, and dehydrating condensates thereof.

Claim 7

The absorbent article according to any one of claims 2 to 6,
wherein the (D1) compound having a hydrocarbon moiety and 2-6
hydroxyl groups substituting for hydrogens of the hydrocarbon moiety
or dehydrating condensate thereof, 1is selected from the group
consisting of sorbitol, pentaerythritol, glycerin,
trimethylolpropane and ethylene glycol, and dehydrating condensates
thereof.

Claim 8

The absorbent article according to any one of claims 2 to 7,
wherein the (D3) compound having a hydrocarbon moiety and one
carboxyl group substituting for a hydrogen of the hydrocarbon moiety
or the (E3) compound having a hydrocarbon moiety and one carboxyl
group substituting for a hydrogen of the hydrocarbon moiety is a

C2—C3zp fatty acid.

Claim 9

The absorbent article according to any one of claims 2 to 8§,
wherein the (El1) aliphatic amide, aliphatic amine or alkylglucose
is a Ci1-Cyp alkylamide, C1—-Cz0 alkylamine or methylglucose,

respectively.
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Claim 10

The absorbent article according to any one of claims 1 to 9,
wherein the blood modifying agent is selected from the group
consisting of PPG-4 butyl ether, PPG-12 butyl ether, PPG-17 butyl
ether, PPG-20 butyl ether, PPG-24 butyl ether, PPG-33 butyl ether,
PPG-40 butyl ether, PPG-52 butyl ether, PPG-3 myristyl ether, PPG-
10 cetyl ether, PPG-11 stearyl ether, PPG-15 stearyl ether, PPG-2
lanolyl ether, PPG-5 lanolyl ether, PPG-10 lanolyl ether, PPG-20
lanolyl ether, PPG-26 oleate, PPG-36 oleate, PPG-5.5 castorate, PPG-
6 glyceryl ether, PPG-8 glyceryl ether, PPG-10 glyceryl ether, PPG-
16 glyceryl ether, PPG-9 diglyceryl ether, PPG-14 diglyceryl ether,
PPG-25 sorbitol and PPG-33 sorbitol, and any desired combinations
of the foregoing.

Claim 11

The absorbent article according to any one of claims 1 to 10,

which is a sanitary napkin or panty liner.



